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MyHuumMNanbHoe 60KeTHOE 06LLe06pa3oBaTe/IbHOE YUpeXxaeHue

ropoga VipkyTtcka cpefiHss obLueobpasoBaTenibHas LwKona Ne5

NPUHATO COIrMACOBAHO

MpoToKON 3acefaHnss METOANYECKOTO 00beANHEHNS 3amecTuTeNb AupekTopa no YBP
YUnTeNein eCTeCTBEHHbIX HayK E.B. MaHnysuHa/

«27» aBrycta 2021r. Nol «27» aBrycra 2021r.

Paboumne nporpaMmbl y4ebHbIX NPeAMETOB U KypCcOB, NPeAyCMOTPEHHbIX OCHOBHOW
06pa3oBaTefibHOM NPOrpamMmmMoli OCHOBHOIO 06Llero obpasosaHust (ProC O00)
C Y4eTOM NporpamMmbl BOCUTaHNSA

MpeameTHasa obnactb
«ECTECTBEHHO - Hay4Hble NPeaAMEeTbI»

Ne n/n Ha3saHue paboueli nporpammbl Crp.
L Paboyas nporpamma y4e6Horo npegmeta BUONIOINA ana 5-9 knaccoB 2

2. Pabouas nporpamma yyebHoro npegmera XMIMNA ans 8-9 knaccos 52
3. Pabouas nporpamma kypca BAMKAIOBEAEHWE ans 5-7 Knaccos 75
4. Pabouas nporpamma yye6Horo npegmeta PU3NKA gnsa 7-9 knaccos 87
5. Pabouas nporpamma Kypca «MeTofbl pelleHns uanyecknx 3agad» gna 108

9-x Knaccos



MyHuUMNanbHoe 61oMKeTHOe 06LLe06pa3oBaTe/lbHOE YUpeXxaeHme

ropoga VpkyTcka cpefHss o6LeobpasoBate/ibHas LLKona N5

MPNHATO COINMACOBAHO
MpoTOKON 3acefjaHns MeTOANYECKOro 06beNHEHNS 3amecTuTenb gmMpektopa no YBP

yunTeniel eCTECTBEHHbIX HayK

«27» asrycra 2021r. Nol «27» aBrycra 2021r.

Paboyas nporpamma y4eb6HOro npegmeta
«bnonorua»
NS OCHOBHOro 06uero obpasosaHus (5-9 knacc)

CpoK ocBoeHus: 5 net

CocTtaButens: CeBoctbaHOBa A.U.,

Y4nTeNb 6ronorum



ITosicHuTEIBLHASA 3aICKA

Paboyass mporpamma mo Omosiormm cocraBjieHa Ha ocHoBe ®PI'OC OOO (ITpuxas
Muno6puayku Poccum 17 nmexabps 2010 roma Ne 1897, B pen. or 11.12.2020 r.), ¢ yuerom
[Tpumepnoit OOIT OOO (Omobpena pemenuem ot 08.04.2015, mpotokon Nel/l15 (B pemakiuu
npotokoia Ne 1/20 ot 04.02.2020) u IIpumepHnoii mporpammsel BociuTanus (Ogo0peHa peimeHneM ot
02.06.2020. ITpoTtokon Ne 2/20).

MecTto penMeTa B ya4eOHOM TUIaHe: 00s3aTeNbHas 9acTh.

[IpenMeTHas 001acTh: €CTECTBEHHO-HAYYHbIE TPEIMETHI.

OcHoBHast 3ajaya peanu3aliil COACpKAaHHS: OOECHEeUUTh BBIMIYCKHUKAM BBICOKYIO
OMOJIOTUYECKYIO, OKOJIOTUYECKYI0O H  NPHUPOJOOXPAHUTEIFHYI0O TPAaMOTHOCTH Ha  OCHOBE
IIPEEMCTBEHHOTO Pa3BUTHS 3HAHUI B 00JaCTH OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOB, TEOPHHA U HIEH,
obecrieunBarOIUX (GyHAAMEHT IS MPAKTUYECKOW JIESITeIBbHOCTH YYalIuXcsi, (OPMHPOBAHUS HX
HAyYHOTO MUPOBO33PECHHSI.

KommuectBo y‘Ie6HbIX YaCoOB, Ha KOTOPBIC paCcCUuMTaHa IIporpaMmma:

KJ1acc 5 kaace 6 kaacc 7 kaace 8 ki1ace 9 kJacc
KonnuecTBo yueOHBIX HEEIb 34 34 34 34 34
KonuuecTBo wacoB B Henmemnmto, u/Hen | 1 1 2 2 2
KonnuectBo yacoB B rom, 4 34 34 68 68 68

HﬂaHI/IpyeMble pe3yjbTaTbl 0OCBOCHUSA yqeﬁﬂoro npeamMera «buoaorus

JINYHOCTHBIE Pe3yJbTAThI

1. Poccuiickas rpaxaaHckass HAEHTUYHOCTh (MAaTpUOTU3M, yBakeHHe K OTeuecTBy, K
MPONIJIOMY W HACTOSIIEMY MHOTOHAIMOHAIBHOTO Hapoja Poccum, 9yBCTBO OTBETCTBEHHOCTH U
nonra mepen PomuHoii, uneHTudukanus cebs B KadecTBe TpaxkaaHnHa Poccuu, cyObeKTHBHAS
3HAYMMOCTb MCIOJIb30BAaHUSI PYCCKOTO fA3BbIKA U SI3bIKOB HapoA0B Poccuu, oco3HaHuE U OUIyLIEHUE
JUYHOCTHOM  COTMPHUYACTHOCTH  CyApOe  poccuiickoro Hapoaa). (Oco3HaHHWE  OSTHUYECKOU
MPUHAJISKHOCTH, 3HAHWE HWCTOPHUH, S3bIKAa, KYyJIBTYpPhl CBOETO Hapoaa, CBOETO Kpas, OCHOB
KyJIbTYpHOTO Hacienus HapoJioB Poccuu u yenoBeuecTBa (MACHTUYHOCTh YEJIOBEKA C POCCUHCKOMU
MHOTOHALIMOHAJIBHON KYJIbTYpOH, COMPUYACTHOCTh UCTOPUU HAPOJOB U TOCYAAPCTB, HAXOAUBIIUXCS
Ha TEeppUTOpUU coBpeMeHHOM Poccun); MHTEpHOpH3alvs T'YMAHUCTUYECKHUX, JEMOKPATUYECKUX U
TPAAUITMOHHBIX  IIEHHOCTEH  MHOTOHAIIMOHAJIBLHOTO  poccHuiickoro obmectBa. Oco3HaHHOE,
YBaXXHUTEIBbHOE U J00OpOKETaTeNbHOE OTHOUIEHHE K HCTOPUH, KYJIbTYpE, PEIUTHH, TPaIdulusM,

sA3bIKaM, HCHHOCTAM HAapOdOB Poccuu n Hapoa0B MUpaA.



2. T'OTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCA K CAMOPA3BUTHUIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBALIMU K OOYUYEHHUIO U MO3HAHHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAaHHOMY BBIOOpY H
MOCTPOCHHIO JaJbHEWIeH HHIUBUAYAJTbHONW TpPaeKTOpuu oOpa3oBaHMs Ha 0aze OPHEHTHPOBKH B
mMupe npodeccuii ¥ MpoecCHOHANBHBIX MPEANOYTEHHH, ¢ yYEeTOM YCTOWYHMBBIX MO3HABATEIbHBIX
UHTEPECOB.

3. Pa3zButoe MopaiabHOE CO3HAHHWE M KOMIETEHTHOCTh B PEUICHHMH MOPAIbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOODPA, POpMUPOBaHUE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOT'O MOBEICHHMS,
OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM IIOCTYNKaM (CIIOCOOHOCTH K
HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHMIO; BEPOTEPIUMOCTh, YBAXKHUTEIbHOE OTHOIIECHHE K
PENIMTHO3HBIM UYBCTBaM, B3TJISAAaM JIFOJCH WM UX OTCYTCTBHUIO; 3HaHHWE OCHOBHBIX HOPM MOpaly,
HPABCTBCHHBIX, JyXOBHBIX HJICATOB, XPAaHUMBIX B KYyJIbTYpHBIX Tpagulusax HapoaoB Poccuw,
FOTOBHOCTb Ha HUX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMYEHHUIO B IIOCTYNKaX, IOBEJICHUH,
pPacTOYUTENIEHOM TOTPEOUTENBCTBE; CHOPMHUPOBAHHOCTD IPEJCTABICHH 00 OCHOBAaX CBETCKOMH
STUKHU, KYJAbTYpPhl TPAIUIUOHHBIX PEUTHMA, UX POJIM B Pa3BUTUU KYJIbTypbl U uUcTOpuu Poccuu u
Yel0OBEYeCTBa, B CTAHOBIGHHWU TPaKJAHCKOTO OOIIECTBA W POCCUMCKOW TOCYTapCTBEHHOCTH;
NOHMMaHHE 3HAYCHHsI HPAaBCTBEHHOCTH, BEPHl M PEIUTUU B JKU3HU YEIIOBEKA, CEMBU U OOIIECTBA).
ChopMHpoBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YUEHHIO; YBAKHUTEIBHOTO OTHOIICHHUS K TPYIY,
HAJIMYUE OMBITa y4acTHsl B COLMAIBHO 3HaYUMOM Tpyae. Oco3HaHHe 3HAYEHUS CEMbU B JKU3HH
YyeJoBeKa M OOIIeCTBa, MPHUHATHE IEHHOCTH CEMEHHON KHM3HM, YBa)KUTEIbHOE M 3a00TIMBOE
OTHOUIEHHUE K YWICHaM CBOEU CEMbH.

4. CdopMUPOBAHHOCTH IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHUKH, YUYUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa.

5. Oco3HaHHOE, YBaXKUTENbHOE U J00pOKETATENIbHOE OTHOLLIEHHE K APYrOMY YelOBEKY, €ro
MHEHHIO, MHUPOBO33PEHUIO, KYIbType, S3BIKY, Bepe, TPa)KTaHCKOH TMO3WUIMH. [ OTOBHOCTh W
CIIOCOOHOCTh BECTH JHAIIOT C JAPYTUMHU JIOABMH UM JOCTUTaTh B HEM B3aMMOIMOHHMAHUS
(uneHTuduUKaUs cedst Kak MOJIHONPABHOIO CyOBEKTa OOILIEHMS, TOTOBHOCTh K KOHCTPYHPOBAHUIO
o0Opa3a mapTHepa MO JUAJOry, TOTOBHOCTh K KOHCTPYMPOBaHHIO 00pa3za JOIMYCTHUMBIX CIIOCOOOB
JIMaJIora, TOTOBHOCTh K KOHCTPYMPOBAHUIO MpoIiecca AUanora Kak KOHBEHIIMOHUPOBAHUS HHTEPECOB,
IpoIelyp, TOTOBHOCTb U CIIOCOOHOCTH K BEJICHUIO IIEPETOBOPOB).

6. OCBOEGHHOCTh COITMANIBHBIX HOPM, TPaBWJI OBEACHUS, posiel U (OpPM COLMATIBHOM JKU3HU B
rpynnax u cooOImiecTBax. YdacThe B IIKOJIHHOM CAaMOYIpPAaBICHUM W OOIIECTBEHHOM XU3HU B
mpenenax BO3PACTHBIX KOMIIETEHLUHA C YYeTOM PETMOHANIbHBIX, STHOKYJIBTYPHBIX, COLUANbHBIX U
HKOHOMHUYECKUX 0COOEHHOCTEH ((opMHUpPOBaHME TOTOBHOCTH K YYacCTHIO B MPOLIECCE YIOPAIOUYCHHS
COLMAJIbHBIX CBSA3EH M OTHOLICHWH, B KOTOpPbIE BKJIIOUYEHBI M KOTOPbIE ()OPMHUPYIOT CAMU YYaITHECS;

BKIIIOYCHHOCTE B  HCIOCPCACTBCHHOC TIpPaAXAaHCKOEC Y4YaCTHC, TOTOBHOCTH YYaCTBOBAaTb B



KHU3HEJEATEITbHOCTH MOJIPOCTKOBOTO OO0I1IECTBEHHOTO 00BbETMHEHMUS, POAYKTHUBHO
B3aMMO/ICHCTBYIOIIErO C COLMANBHOM Cpeloi U COLMaNbHBIMU MHCTUTYTaMH; UICHTU(DUKALMS ceOs
B KadyecTBE CYOBEKTa COIHUAIBHBIX IPeoOpa3oBaHMN, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKOW JEATETBbHOCTH, HHTEPHOPU3ALUS EHHOCTEH CO3WAATENIbHOTO OTHOMICHUS K
OKpY’Karollel JeHCTBUTEIbHOCTH, LIEHHOCTEH COLMAIbHOIO TBOPUYECTBA, LIEHHOCTU MPOJYKTUBHOM
OpraHu3alMii COBMECTHOM [EATEIbHOCTH, CaMOpealu3allud B IpyNIe U OpraHU3aluH, LEHHOCTH
«IPYToro» Kak paBHOIPABHOTO MapTHEpa, (POPMUPOBAHNE KOMIETECHIMH aHaIN3a, IPOSKTUPOBAHHUS,
OpraHu3aIiy IEATEILHOCTH, pe(IeKCUN U3MEHEHHH, ClT0COO0B B3aMMOBBITOIHOTO COTPYIHUYECTBA,
Croco00B peaan3ali COOCTBEHHOIO JUIEPCKOT0 MOTEHLNAIIA).

7. ChopMupOBaHHOCTH LIEHHOCTH 3/10pOBOr0 U 0€30I1aCHOr0 00pa3a >KU3HU; UHTEPHOPU3ALIU
NPaBWJI UHAWBUAYAILHOTO M KOJJICKTHBHOTO O€3011acCHOTO MOBEICHUS B UPE3BBIYAMHBIX CUTYAIUSX,
YIPOKAIONIUX KU3HH U 370POBBIO JIIOJICH, TPAaBUJI TOBEICHHS HAa TPAHCIIOPTE M HA TOPOTax.

8. Pa3BUTOCTh ACTETUYECKOTO CO3HAHUS YEPE3 OCBOEHUE XYAO0KECTBEHHOI'O Hacienus
HaposnoB Poccun um Mupa, TBOpUECKOH MAEATENbHOCTH 3CTETUYECKOro Xapakrepa (CrocoOHOCTb
IOHUMAaTh XYA0)KECTBEHHBIE IMPOU3BEICHMsI, OTPAXKAIOIIUME Ppa3Hble ATHOKYJIbTYPHbIE TPAJULIMHU;
c(OPMHPOBAHHOCTh OCHOB XYHOKECTBEHHOW KYJBTYPHl OOYYaIOUIMXCS KaK YacTH HUX oOmmen
JIYXOBHOM KYJIBTYPBI, K&K 0COO0OT0 crioco0a MO3HAHUs XKM3HU M CPEACTBA OpPTaHM3aIlMU OOIIEHUS;
ACTETUYECKOE, HMOIMOHAIBHO-IIEHHOCTHOE BHUJIEHUE OKPYXKAIOLIEro MHpa; CIHOCOOHOCTh K
HMOIMOHAIBHO-LIEHHOCTHOMY OCBOEHHUIO MUPA, CAMOBBIPAKEHUIO M OPHEHTAIMH B XyJJ0KECTBEHHOM
¥ HPABCTBEHHOM IIPOCTPAHCTBE KYJIbTYpHI, YBaKEHHE K HMCTOPHH KYIbTYyphl cBoero (OTeduecTBa,
BHIDQKEHHOW B TOM 4YHCIE B TOHMMAHWHM KpAcoOThl 4YeNOBEKa,; TOTPEOHOCTh B OOIIEHUH C
XYA0KECTBEHHBIMH MPOU3BEACHUSAMH, CPOPMHUPOBAHHOCTh AKTUBHOI'O OTHOIIEHUS K TPaJuLMsIM
XYA0KECTBEHHON KYJIbTYPbI KaK CMBICIIOBOM, 3CTETUYECKON U IMYHOCTHO-3HAYMMOI LIEHHOCTH).

9. CopMHpOBAaHHOCTH OCHOB 3KOJIOTUYECKON KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  DKOJIOTHUECKOTO MBIIUICHUS, HAJMYAE OINbITAa JKOJIOTHMYECKH OPHEHTHPOBAHHOM
pedIeKCUBHO-01IEHOYHON U MPAKTUYECKON AEATENbHOCTU B JKU3HEHHBIX CUTYalUsAX (TOTOBHOCTH K
UCCIICIOBAaHUIO TPHUPOJBI, K 3aHATUSAM CEIIbCKOXO3SHCTBEHHBIM TPYAOM, K XYJ0’KECTBEHHO-
ICTETUYECKOMY OTPaXCHHIO MPHPOJIBI, K 3aHATHAM TYPU3MOM, B TOM YHCJIE DKOTYPU3MOM, K
OCYIIECTBIICHUIO TPUPOIOOXPAHHON 1€ATEIBHOCTH).

MetanpeamMeTHble pe3yJibTaThl

1) ymMeHHe caMOCTOSTENbHO OINpPENeNATh eI CBOEr0 00y4YeHHs, CTaBUTh U (OPMYIHPOBATH
Juis ce0sl HOBBIE 331a4M B yueOe M MO3HABATEIBbHOM JEATeNbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI
CBOCH ITO3HABATCIIFHOM ACATCILHOCTH;

2) yMEHHE CaMOCTOSATENIbHO IUIAHUPOBAaTh MYTH MJOCTIDKEHHS IeNieil, B TOM 4YHCIe
IbTEpPHATHUBHBIC, OCO3HAHHO BHIOMpaTh Hambolee H(PPEKTHUBHBIE CIOCOOBI pElIeHUS y4eOHBIX U

IIO3HABAaTCJIbHBIX 3aJa4,



3) yMeHue COOTHOCHTH CBOM JACHUCTBHUS C IUIAHUPYEMBIMHM Ppe3yJbTaTaMHU, OCYILECTBIATh
KOHTPOJIb CBOEH JIEATENBHOCTH B IpOLECCe AOCTHKEHMs Ppe3ylibTaTa, OIpPEeNsiTh CHOCOOBI
JeMCTBUI B paMKax NPEAJIOXKEHHBIX YCIOBHHA M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOILIECHCS CUTYyallUEH;

4) yMeHue OLEHUBaTh MPABWIBHOCTb BBINOJHEHUS Y4eOHOW 3agaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILCHUS;

5) BiazeHUEe OCHOBaMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS PEIICHUH U OCYILECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U MIO3HABATEILHOU NEATCIILHOCTH,

6) yMeHue OmpeAessaTh IMOHATHs, cO3JaBaTb OOOOLIEHMs, YCTaHABIMBATh AHAJIOIMU,
KJIaccu(uIuUpoBaTh, CaMOCTOATENBHO BBIOMPAaTh OCHOBAHMUS U KPUTEpUHU Ui Kiaccudukauuwy,
yCTaHABIMBaTh  NPUYMHHO-CIECICTBEHHbIE  CBSI3U,  CTPOUTH  JIOTUYECKOE  PACCYXKJEHUE,
YMO3aK/II04eHNE (MHIYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

7) yMeHue co3aBaTh, IPUMEHATh U MPe0OpPa30BbIBATH 3HAKU U CHUMBOJIbI, MOJIEIN U CXEMBI
JUIs pelleHns: y4eOHbIX U IO3HABATENbHBIX 3a/1a4;

8) cMBICIIOBOE UTEHUE;

9) yMmeHue OpraHM30BBIBATH Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO MAEATEIBHOCTH C
YUWTEIEM U CBEPCTHHKAMH; pabOTaTh MHAWBUIYAJIBHO U B TPYIIE: HaXOAUTh OOIIee pelIeHue U
paspeniath KOH(UIMKTBI Ha OCHOBE COIJIAaCOBAaHMS MO3MLUI M ydeTa MHTEPEcOB; (OPMYIMPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHue OCO3HAHHO HCIOJIb30BaTh PEYEBBIE CPEICTBA B COOTBETCTBUU C 3ajayeit
KOMMYHMKAIMM JUIsl BBIPAKEHUS CBOMX YYBCTB, MbICIEH W NOTPEOHOCTEH; MNIaHUPOBAHUS H
pPETYJSILIUA CBOEW JEATENBHOCTH; BIJIQJCHUE YCTHOM M IMCBbMEHHOW pEYBbI0, MOHOJIOTMUYECKOHN
KOHTEKCTHOM PEYbIo;

11) ¢opmupoBanue ©  pa3BUTHE KOMIIETEHTHOCTH B  OOJACTHM  HMCHOJIb30BaHUS
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruid (manee - WKT xommerenuun); passumue
MOmMuUBayuu K 061a0eHUI0 KyIbmypou aKmueHo20 NOIb308AHUS CLOBAPAMU U OPYUMU HOUCKOBbIMU
cucmemamu;

12) ¢dopMupoBaHHe M pa3BUTHE 3KOJOTUYECKOTO MBIIUICHUS, YMEHHE NPHUMEHSATh €ro B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATIbHON MPAKTHKE U MPOPECCUOHAIBHON OPUEHTALINH.

IIpenmeTrHble pe3yJbTaThl

B pesyabTare n3yyenusi Kypca 0M0o10ruu B OCHOBHOI IKOJ1€:

BhIIyCKHMK ~ HAy4YMTCH  IIOJb30BaTbCA  HAYYHBIMH  METONAMH I PAacCHO3HAHUSA
Ouoslormueckux MpoOJeM; JaBaTh HAydyHOE OOBSICHEHHWE OuoJornyeckuM (akTam, mporeccam,
SIBJICHUSIM, 3aKOHOMEPHOCTSIM, UX POJIM B JKU3HU OPraHU3MOB U UYEJIOBEKA; MPOBOAUTH HAOIIOICHUS

3a KHUBBIMH OOBEKTAMH, COOCTBEHHBIM OPraHM3MOM; OIHCHIBATH OWOIIOTUYECKHUE OOBEKTHI,



NPOIIECCHI M SIBJICHUS; CTABUTh HECIIOKHBIE OMOJIOTHYECKUE IKCTIEPUMEHTBI M MHTEPIIPETHPOBATH X
pEe3yJIbTAaTHI.

BBITyCKHUK OBIIAZICeT CUCTEMOMN OMOJIOTMYECKUX 3HAHUN — MOHITHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH, TEOPHSIMH, MMEIOLUIMMH BaXHOE 00IIe00pa3oBaTeNbHOE M IO3HABATEIbHOE 3HAYCHUE,
CBEJICHUSIMH 10 UCTOPHH CTAHOBJICHUS] OMOJIOTHH KaK HAyKH.

BBITyCKHUK ~ OCBOMT OOIIME TpPUEMBI: OKa3aHUS TIEPBOM IMOMOIIM; paIllHOHATLHOU
OpTraHM3aIMy TPYAA U OTABIXA; BRIPAINIUBAHUS M PA3MHOXKEHUS KYIbTYPHBIX PACTCHHUI M JOMAITHUX
KUBOTHBIX, YXOJla 32 HUMH; IPOBEIEHHUS HAOJIOJCHUN 32 COCTOSHUEM COOCTBEHHOTO OpraHU3Ma;
npaBuja paboThl B KaOMHETEe OMOJIOTUH, C OMOJIOTHISCKUMH MPUOOPaMU U HHCTPYMEHTAMM.

BhIyCKHUK TpUOOpETET HABBIKM HCIIOJIB30BAaHUS HAYYHO-TIOMYJSPHON JMTEpaTyphl IO
OMoJIOTHH, CIPABOYHBIX MaTepHATOB (HA OYM@XHBIX M DJEKTPOHHBIX HOCHTEISX), PECypCOB
WuTepHeTa py BEITIOTHEHUH YIeOHBIX 3a1ad.

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® OCO3HAHHO UCHONBL308AMb 3HAHUA OCHOBHLIX NPABUL NOBEOEHUs 6 Npupode U OCHO8
300p06020 00pa3a JHcu3HU 8 Obimy;

® gulOUpamb Yyenegvle U CMbICIOBble YCMAHOBKU 8 CBOUX OUCMBUAX U NOCMYNKAX No
OMHOWLEHUIO K JHCUBOU NPUPOOE, 300POBLIO CEOEMY U OKPYHCAIOWUX,

® OpUEHMUPOBAMbCA 6  CcucmemMe NO3HABAMENbHbIX — YeHHOCmel — BOCHPUHUMAMb
uHGopmMayuo  OUONOSUUECKO20 COOEPAHCAHUSL 6 HAYYHO-NONYJSAPHOU Jumepamype, CpeoCcmeax
maccosoil unpopmayuu u Mnmepuem-pecypcax, Kpumuuecku OYyeHu8amy noy4eHHy0 UHGopmayuro,
aHanusupysl ee cooepicane u Oanuvle 00 UCMOYHUKE UHDOpMAyUU;

® co30asamv cOOCMEEHHbIE NUCLMEHHBLE U YCIHbLE COOOWEHUST O OUONOSUHECKUX SBTEHUSX U
npoyeccax HA OCHOBe HECKONbKUX UCMOYHUKOS UHDOPpMAyUul, Cconpogoscoams GblCmynieHue
npeseHmayueti, y4uumuledas 0COOeHHOCMU ayOUMOpUU C8ePCMHUKOS.

OO0mme npeaMeTHbIE Pe3yJabTaThl 0CBOCHHUS MIPOTPAMMbI

B 5 xmacce ywammecs mMOny4arOT JOCTATOYHYHK) E€CTECTBEHHOHAYUYHYIO IOATOTOBKY IS
n3ydeHus: OMOJIOTUH KaK CaMOCTOATENBLHOTrO mpeaMera B 6-9 kmaccax. OHM y3HAIOT, YeM >KHUBas
NpUPOJIa OTJIMYAETCS OT HEXKHMBOH, M3 YEr0 COCTOSIT JKUBBIC W HEXKHBBIC TeJa, MOJyJaroT HOBBIC
3HaHUSI O CTPOCHHUU BEIIECTB, UX (PHU3MYECKHX CBOMCTBAX, 00 DJJIEKTPUUECKUX, XUMHYECKHX,
bu3HYECKUX, OMOTOTUIECKUX SBICHUSIX.

VYdamuecs: BIiepBbIe Y3HAIOT O KJIETKE, TKAaHSIX W OpraHax *KHBBIX OPTaHU3MOB, YTITYyOISFOTCS
WX 3HaHWS OO0 YCIOBHSX JKM3HH W pa3HooOpasmu opraHu3moB. Oco0oe BHUMAHHE YIEISIETCS
pacTeHHUsIM M KUBOTHBIM, WUTPAIOIINM OOJBIIYIO POJIb B KU3HU YEIOBEKA, €r0 XO3SMCTBEHHOM

JACATCIIbHOCTH.



W3m0keHHBIM B IpOrpaMMe MaTepual COOTBETCTBYET TPEM OCHOBHBIM COJEPKaTEIbHBIM
paszenaM CTaHJapTa OCHOBHOTO oOuiero ooOpa3oBaHus IO mnpupojosereHuto — «Kak dyenoBek
u3y4daeTr npupoay», «MHorooOpasue Tell, BEIECTB U SBJICHHNA MPUPOAB», «3J0POBbE UYEIOBEKA H
0€30MaCHOCTb JKU3HW» - U PACIIPEAEIIEH 10 COOTBETCTBYIOIIUM TEMaM.

Kpome cucrtembl 3HaHWIl O mpupoje, Imporpamma IMpeaycMarpuBaeT (hOpMHUpOBaHHE Kak
0011ey4eOHbIX, TaK U CIIeLUAIbHBIX YMEHUH, U HAaBBIKOB, HAIIPaBJIEHHBIX Ha paboTy ¢ pa3Iu4YHbIMU
JUTEPATypHBIMU HCTOYHHMKAMH, HAONIONEHUS 32 NPUPOAHBIMH OOBEKTAaMH, MOCTAaHOBKY C HUMH
OTIBITOB, U3MEPEHHH, HA KOHCTPYUPOBAHHE MOJIEIIEH, pa3padOTKy SKOJIOTHYECKUX MPOEKTOB H T.JI.

B pesynbrate usydyenus npeamera «buonorus» y ydamumxcs Oyaer chopMupoBaHa CUCTEMA
HaY4YHbIX 3HAaHUN O >XXHMBOWH HPUPOJE, 3aKOHOMEPHOCTAX €€ pa3BUTHs, HCTOPHUYECKU OBICTPOM
COKpAIlIeHUH OMOJIOTHYECKOTO pa3HooOpasus B Ouocdepe B pe3ynbraTe IesATeIbHOCTH YeJI0BEKa IS
Pa3BUTHUSA COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHNUN O KAPTUHE MUPA.

Bynyr cdopmupoBaHbl INepBOHAYaIbHBIE CHCTEMAaTH3UPOBAHHBIE MPEICTABICHHUS O
Ouosornyeckux oObeKTax, Impoleccax, sIBICHUSAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHsIX, 00 SKOCUCTEMHON OpraHU3allM KU3HHU, O B3aUMOCBSI31 )KMBOI'0 M HEXXHMBOI0 B Ouocdepe, o
HACJIEJCTBEHHOCTH W WM3MEHUYMBOCTH. Y4YalllUecs OBJAJACIOT MOHATUHHBIM armaparoM OHOJIOruw,
IPUOOPETYT OMNBIT HKCIOJIB30BAHUS METOJOB OHOJOTMYECKOW HAyKH W TMPOBEACHUS HECIIOXKHBIX
OMOJIOTHYECKUX HKCHEPUMEHTOB JJISi W3YYEHHUs >KMBBIX OPraHM3MOB U 4YellOBeKa, MPOBEICHMS
HKOJIOTUYECKOIO MOHUTOPUHIA B OKPYKAIOILEH Cpele.

B pesynbTare uzyuenus kypca 6yayT cOpMUPOBaHbI OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH:
CIIOCOOHOCTh OLIEHMBATh IOCIEACTBHUS JEATEIBHOCTH 4YeJOBEKa B IpPHUpOJIE, BIUSHUE (PAKTOPOB
pHCcKa Ha 370pOBbE YEJIOBEKA; BHIOOP IEJIEBBIX M CMBICIOBBIX YCTAaHOBOK B CBOMX ICHCTBUSX U
MIOCTYIKaX II0 OTHOUICHUIO K >XUBOM IPUPOJE, 3M0POBBI0 CBOEMY M OKPYXAIOLIUX, OCO3HAHUE
HEO0OXOIUMOCTH JIEUCTBUI MO COXpaHEHUI0 OMopa3zHooOpa3usi U NPUPOIHBIX MECTOOOUTAHHUM BUIOB
pacTeHud W KUBOTHBIX. [Ipom3oiiner GopmupoBaHue MpeaCTaBICHUNA O 3HAYCHUHM OMOJIOTHYECKHX
HayK B pPeLIeHUU poOi1eM He0OX0AMMOCTH PallMOHAIEHOTO IPUPOIONOIb30BAHNUS 3AIUTHI 3I0POBbS
Jrofell B YCJIOBHSIX OBICTPOTO HM3MEHEHMS HKOJOTHYECKOTO0 KayecTBa OKpY’KaloIled Cpeabl.
VYyamuecs OCBOST NPHUEMBbl OKa3aHUS INEPBOM MOMOIIM, PALMOHAIBHOM OpraHu3alud Tpyla M
OT/IbIXa, BBIPAIIMBAHMS M PA3MHOXKEHUS KYJIbTYPHBIX PACTEHHHA M JTOMAalIHUX >KMBOTHBIX, YXOJa 3a
HUMU.

S knace

JIn4YHOCTHBIE pPe3yabTAThI

- Bocnuranue B yuamuxcst 4yBCTBa TOPAOCTH 38 POCCUICKYIO OMOJIOIMUYECKYIO HAYKY; -
3HaHUE IIPABUII IOBEICHUS B IIPUPOJE;

- NOHMMAaHHUE YYAIIUMHUCS OCHOBHBIX (DAKTOPOB, OMPEIENSIONIMX B3aWMOOTHOIICHUS

YyeJloBeKa U IMPUPO/IbI;



- YMEHHE PEaIN30BbIBATh TEOPETUYECKUE TIO3HAHNS HA IIPAKTHKE;

- NOHUMaHWE COLMAIBHONW 3HAUYMMOCTH M COAEp)KaHus MNpodeccuil, CBA3aHHBIX C
OHMOJIOTHEN;

- BOCIIMTAHUE B yUYaIIUXCs JIFOOBU K IPUPO/IE;

- IpU3HaHUE [IPaBa Ka)/J10ro Ha COOCTBEHHOE MHEHUE;

-FTOTOBHOCTb YHYAIIUXCS K CAMOCTOSITEIbHBIM IIOCTYNKAaM U JAEHCTBHUAM Ha OJaro mpuposl;

- YMEHHME OTCTaUBaTh CBOIO TOUKY 3PEHMUS;

- KPUTHUYHOE OTHOLIEHHUE yYalIuXcs K CBOMM IIOCTYIIKaM, OCO3HAaHUE OTBETCTBEHHOCTHU
3a IIOCJIEACTBHS;

- YMEHHME CIIyLIaTh U CIbILIATh IPYroe MHEHHE.

MertanpeamMeTHble pe3yJibTaThI

PEI'YJIATUBHBLIE

VYyammiics Hay4uTCs:

- CamocrosTenbHO 00HapyKUBaTh U (HOPMYIUPOBaTh YUeOHYIO MPoOIeMy, OIIPEesiTh
el y4eOHOU AeATeNbHOCTH, BBIOUPATh TEMY IPOEKTA.

- BriiBurars Bepcun pemeHus mpooieMbl, 0CO3HABaTh KOHEYHBIN Pe3ylIbTaT, BEIOUPATh
U3 MPENJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPECTBA TOCTUKEHUS 1IEIIH.

- CocTtaBiaTh (MHAMBUIYATbHO WIN B TPYIIE) IUIaH PEeLICHUs MPOoOIeMbl (BBIOIHEHUS
IPOEKTa).

- Paboras mo mniaHy, cBepsTb CBOM JEHCTBUS C LENbIO W, IPU HEOOXOAWMOCTH,
UCIPABIIATH OIIMOKU CaMOCTOSITENBHO.

- B nuanore ¢ yunreneM coBepIIEHCTBOBAaTh CAaMOCTOSITEIbHO BhIPAOOTaHHBIE KPUTEPUU
OLICHKH.

[TO3HABATEJIbHBIE

VYyamuiicss Hay4uTCs:

- aHaJM3UPOBaTh, CPABHUBATH, KJIACCU(PULIMPOBATH U 0000IIATh (PAKTHI U SBICHHUS.

- BBISIBJISITH IPUYMHBI U CIIEICTBUS IPOCTHIX SIBJICHUM.

- OCYIIECTBIISITh CPAaBHEHUE, CEpUALIUIO0 U KIaCCU(PHUKAIUIO, CAMOCTOSTEIbHO BbIOMpast
OCHOBaHUS U KPUTEPUHU ISl YKa3aHHBIX JIOTUUECKUX OIEpalyii; CTPOUTDH KJIaCCU(UKALIUIO HA OCHOBE
JUXOTOMHMUYECKOTO JI€JIEHUS (Ha OCHOBE OTPHULIAHMS).

- CTPOUTh JIOTUYECKOE PpAaCCyKIEHHE, BKIIOUAIOUIEE YCTAHOBICHUE IPUYHUHHO-
CJIEICTBEHHEIX CBS3EH.

- CO3aBaTh CXEMAaTHYECKHE MOJEIH C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEeKTA.

- COCTaBJIATH TE3UCHI, Pa3JIMYHbIE BU/IbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

- mpeoOpa3oBBIBaTH HH(MOPMAIUIO U3 OJTHOTO BUA B APYTOi (TaOJIUITy B TEKCT H TIp.);



- BBIYMUTHIBATH BCE YPOBHU TEKCTOBOM MH(OpMAaIHH;

- YMETh ONPEIENATh BO3MOXKHBIE MCTOUHUK M HEOOXOAMMBIX CBEIECHUMH, MPOU3BOAUTH
MOUCK MH(OPMALINH, AaHATU3UPOBAThH M OILICHUBATH €€ JI0CTOBEPHOCTb.

KOMMVYHUKATHUBHBIE

VYyamuiicss Hay4uTCs:

- CaMOCTOSTEIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBHE B IpymIie (Onpenesars oommue
LIEJIH, PACTIPEAEIIATH POJIU, JOTOBAPUBATHCS APYT C IPYIOM U T.JI.).

IIpenmeTHble pe3yabTaThl

VYyamuiicss Hay4uTCs:

- onpeneNniaTh MHOroo0Opasue Tej, BEIIEeCTB W SBJICHMH >KMBOH HpPUPOIBI M HX
NPOCTEHIINX KIACCH(PHUKALNAK; OTACTBHBIX METO/IaX U3Y4YEHUS IPUPOJIBI;

- OOBSACHATH CTPOCHUE KUBOW KIIETKHU (TJIaBHBIE YaCTH);

- XapaKTepu30BaTh LAPCTBA >KUBOW MNPUPOJBI (IIEPEUUCHSATh, MPUBOAUTH MPUMEPHI
npezcTaBuTelei);

- XapakTepu30BaTh Cpeibl OOUTaHHsI OPraHU3MOB, BasKHEHIINE PUPOIHBIE 30HbI 3eMIIU
(mepedncisaTh U KpaTKO XapaKTepU30BaTh);

- ONpeAeNATh MPUPOJHBIE COOOIIECTBA MOPEN M OKeaHOB (MEepedUcisiTh, NMPUBOAUTH
IPUMEPBI Npe/ICTaBUTENEH);

- NOKa3bIBaTh U3MEHEHUS B IPUPO/IE, BEI3BAHHBIE JI€ATEIILHOCTBIO YelloBeKa (Ha ypOBHE
MIPE/ICTABIICHUN ),

- NEPEYUCHIATh U KPaTKO XapaKTepU30BaTh BAKHEHIIME SKOJOTHYECKHE MpPOOJIEMBI; -
JlaBaTh OCHOBHBIE XapaKTEPUCTUKU IMOTO0Jbl, (PaKTOpbI 370pOBOr0 00pa3za >KU3HU, HKOJOTHUECKHUE
npo0IeMbl CBOEH MECTHOCTH U IMYTH UX PELLICHMS.

Yuammiicst NOJy4UT BO3MOKHOCTH HAYYUTCH:

- (bopMHUPOBATH LETOCTHYIO HAYUHYIO KapTHHY MUDA;

- MOHMMATh BO3PacTAIOIIYI0 pOJIb ECTECTBEHHBIX HAayK M HAy4YHBIX MCCIEIOBAHUN B
COBPEMEHHOM MHpE, IOCTOSHHOIO IIpoLlecca HSBOJIOLUMU HAYYHOI'O 3HAHHUSA, 3HAYMMOCTh
MEX1YHapOJAHOI0 HAyYHOTO COTPYIHUYECTBA,

- OBJIaJICBaTh YMEHHUSIMH (OPMYIUPOBATH TUIOTE3bl, KOHCTPYHPOBaTh, MPOBOJUTH
AKCIIEPUMEHTBHI, OLICHUBATh OJIY4YEHHBIE PE3YIIbTATHI;

- OBJIAJICBaTh YMEHUEM COIIOCTABIIATH IKCIEPUMEHTAIbHBIE U TEOPETUUECKUE 3HAHMS C
00BEKTUBHBIMH PEATTUSMH KHU3HH;

- OTBETCTBEHHO U OEPEKHO OTHOCUTHCS K OKPY’KAIOLIEH Cpeie;

- OBJIAJICBaTh HKOCHUCTEMHON IIO3HABAaTEJIbHOM MOJENbI0 M BO3MOXKHOCTBIO €€
NPUMEHEHHS B LIEJISIX IPOTHO3a SKOJIOTMYECKUX PUCKOB IS 3/J0POBb JII0/IeH, 0€301aCHOCTH KHU3HH,

Ka4ecTBa OKPYIKaroIIel Cpeibl;



- dbopmMupoBaTh yMEHHS 0€301acHOTO B 3G(HEKTUBHOTO MCIIOJIb30BAHUS J1A0OPATOPHOTO
000py/I0BaHusl, IPOBECHUSI TOUHBIX M3MEPEHUI U aJIeKBATHOW OLEHKHU IMOJIyYEHHBIX PE3yJbTaTOB,
MNpeaACTaBJICHUA HAay4YHO OGOCHOBaHHBIX ApTYMCHTOB CBOUX HeﬁCTBHﬁ, OCHOBAHHBIX Ha
MEXIPEIMETHOM aHAIIN3€ YIeOHBIX 3a71ad.

6 xkiacc

JInyHOCTHBIE pPe3yJIbTAThI

- BOCTIMTAHHE YYBCTBA TOPJIOCTH 32 POCCHICKYIO OMOJIOTHYECKYIO HAYKY;

- 3HAHHUE U COOJTIOICHHE yYAIIUMHUCS MTPABWII TTOBEJACHUS B IPUPOJIC;

- MOHMMAaHUE OCHOBHBIX (PAKTOPOB, OIMPEAESIOUIMX B3aUMOOTHOIICHHS 4eJOBeKa U
PUPOJIBI;

- YMCHUEC PCAIM30BBIBATL TCOPCTUUCCKUC ITO3HAHUS HA ITPAKTUKE,

- OCO3HAHWE 3HAUCHUs OOyUEHHsS JUIsl TIOBCETHEBHOW >KM3HH M OCO3HAHHOTO BBIOOpa
npodeccuu;

- MOHMMAaHUE BAXXHOCTH OTBETCTBEHHOTO OTHOIIEHUS K OOY4YeHHIO, TOTOBHOCTU U
CIIOCOOHOCTH, y4YaIIUXCs K CAMOPA3BUTHUIO U caMOOOPAa30BAHUIO HA OCHOBE MOTHBALUH K OOYYCHHIO
Y TIO3HAHHMIO;

- YMEHME y4YallluXcsl MPOBOAMTH pabOTy Haja OMMOKaMH JJisi BHECEHUS KOPPEKTHUB B
ycBauBaeMbI€ 3HAHUS,

- BOCIIHUTAHME B Y4YallUXCs JIOOBUM K TMPHUPOJE, UYyBCTBA YBAKEHUS K YUEHBIM,
U3YYAOIIIM

paCTHTeJIBHBIfI MHP, U OCTCTUYCCKUX YYBCTB OT 06HI€HI/I$I C paCTCHHUAMMU,

- MpU3HAHKUE YYALTUMUCS MPaB KaKIOro Ha COOCTBEHHOE MHEHHUE;

- MPOSIBIIEHUE TOTOBHOCTH K CaMOCTOSITENBHBIM TOCTYNKaM M JeHCTBUSM Ha Omjaro
HNPUPOJBL; - YMEHHUE OTCTAaUBATh CBOIO TOUKY 3PEHMU,

- KPUTHYHOC OTHOHICHUC yYalIUXCA K CBOMM IIOCTyIIKaM, OCO3HAHUE OTBCTCTBCHHOCTHU
3a UX TOCEICTBUS;

- MOHMMaHUE  HEOOXOAMMOCTH  OTBETCTBEHHOTO, OEpEeKHOTO  OTHOIIEHUS K
OKpYKarolleu cpee;

- YMCHUC CIYIIATh U CIBIIATE APYTrO€ MHCHHC,

- YMEHHE OmepupoBaTh (hakTaMu KakK JUIsl JOKA3aTeNbCTBA, TaK M JUISL OMPOBEPKEHUS
CYIIECTBYIOIIETO MHEHHUSI.

MertanpeamMeTHble pe3yJibTAThI

PEI'YJIATUBHBIE

VYyamuiicss Hay4uTCs:



- YUUTBCSI CAMOCTOSITENIHO ONPEAENATh ILeIM CBOEro OOydeHHus, CTaBUTb U
(dopmynupoBaTh JUisl ceOs HOBblE 3ajjaud B yueOe M I03HABAaTEIbHON IESATEIbHOCTH, Pa3BUBATh
MOTHUBBI U1 MIHTEPECHI CBOECH II03HABATEIBLHOM ACATEIIBHOCTH;

- OCHOBaM CaMOKOHTPOJIS, CaMOOIICHKH, NPUHSATHS pelieHHd B y4yeOHOU u
IIO3HABATEJILHOM JeSITEIbHOCTH

I[TO3HABATEJIbHBIE

VYyamuiics Hay4uTCs:

- AHAJIN3UPOBATh U CPAaBHUBATH U3y4aeMble OOBEKTHI;

OCYILLIECTBIIATh OIIMCAHNE U3y4aeMOro 0ObEKTa;

- OIpesieNATh OTHOILEHHUS 00BEKTa C APYTUMU O0BEKTAMU;

- OIPEEIIATh CYLIECTBEHHbIE IPU3HAKH O0BEKTA;

- IIPOBOAMTH J1a00OPAaTOPHYIO pabOTy B COOTBETCTBUM C MHCTPYKLIUEH.

- AHAIN3UPOBATH PE3YNbTAThl HAOIIOACHUN U AETIaTh BBIBObL;

- HOJ PYKOBOJACTBOM  yuuTens oO(OpMIATh OTU€T, BKIIOYAIOIIMN  ONHCAHUE
9KCHEPUMEHTa, 00bEKTOB HAOJIIOJCHUH, €T0 PE3yNIbTaTOB, BEIBOIOB.

- pa3nuyath 00BEM U CoZiepKaHNE TIOHSATHIA;

- pa3au4aTh poJOBOE U BUA0BOE MOHSATHUS;

- OTIpeNIeNATh acleKT Kiaccu(uKaluy;

- OCYILECTBIIATh KJIaCCU(PUKALIHIO;

- paboTaTh ¢ pa3’IMYHbBIMM HMCTOYHMKAMH OHOJOrMYecKOM HH(OpMalUHU: TEKCT
yueOHUKa, HAy4yHO-TIONYJISPHOM JUTEpaTypoi, OMOJIOTMUECKHMHU CJIOBApSMHU CIIPAaBOYHUKAMU,
aHaAJTM3UPOBATh U OLIEHUBATh HH(POPMALINIO

KOMMVYHUKATHUBHBIE

VYyamuiicss HayduTCs:

- OpraHM30BBIBATH y4eOHOE B3aUMOJEHCTBHE B Tpymme (pacnpenesirb PO,
JIOTOBapUBATHCA APYT € APYTOM U T. 11.);

- OCO3HAaHHO MCIOJIb30BaTh PEUYEBBIE CPEICTBA VISl IUCKYCCHUU M apryMEHTAallMu CBOEH
MO3UIMH, CPAaBHUBATh pa3IMYHbIE TOYKH 3pPEHHs, apryMEHTUPOBATh M OTCTAaUBaTh CBOIO TOYKY
3peHusl.

IIpenmeTrHbie pe3yabTaThl

VYyamuiicss HayquTCs:

- pas3InyaTh U ONHUCHIBATh OPraHbl LIBETKOBBIX PACTEHUI;

- OOBSCHATH CBSA3b OCOOEHHOCTEH CTPOSHHUSI OPTaHOB PACTCHHI CO CpeIoi OOMTaHMS;

- U3y4yaTh OpraHbl pacTeHUH B X0/e 1a00paTOPHBIX padoT;

- XapaKTepU30BaTh OCHOBHBIE IIPOLIECCHI KU3HEAESITEIbHOCTH PACTEHHUI;

- 00BACHATH 3HAUCHHE OCHOBHEIX IIPOLECCOB XKXU3HCACATCIILHOCTH paCTeHHﬁ;



- yCTaHABJIMBATh B3aUMOCBSI3b MEXTy TIPOIIECCaMU JIbIXaHHsI U (POTOCHHTE3A,

- MOKa3bIBaTh 3HAUCHHE MPOIIECCOB (POTOCHHTE3A B KHU3HH PACTCHHUI U B TIPUPO/IC;

- OOBSCHSTH POJIb PA3JMYHBIX BUJOB PA3MHOKCHUS y PACTCHHIA,

- OTIPE/ICIISATH BCXOKECTh CEMSIH PACTCHU;

- JenaTh MOP(HOIIOTHIECKYIO XapaKTEPUCTUKY PACTECHHIA,

- BBISIBIISITH IIPU3HAKU CEMEHCTBA 1O BHEIIHEMY CTPOCHHUIO PACTEHHIA;

- paboTaTh ¢ OMpeaeIUTETHbHBIMU KAPTOUKAMU;

- YCTaHABIIMBATh B3aMMOCBS3b PACTCHUH C IPYTUMH OpraHU3MaMu;

- OTIPENENATh PACTUTEIbHBIC COOOIIECTBA U UX THIIHI,

- OOBSICHATh BIUSHHE JCATCIBHOCTH YEIOBEKAa HA PACTUTEIbHBIE COOOIIEeCTBA U
BIIUSTHUE TIPUPOTHON CPE/IbI HA YETIOBEKA;

- MPOBOANTH (DEHOJIOTHUYECKUE HAOIIOICHUS 32 BECCHHHMH SIBIICHUSMHU B TIPHUPOIHBIX
coo011ecTBax.

Yyamuiicss IOJTy4UuT BO3MOXXHOCTh HAYYUTCS:

- co0Jr01aTh TpaBUIIa pabOThl B KaOWHETE OMOJIOTHH, C OMOJIOTHYECKUMU MTPUOOpaMU U
WHCTPYMCHTAMH;

- UCIIOJIb30BaTh TPHEMBI OKa3aHUs TEPBOM IOMOIIM TP OTPABICHHUH STIOBUTHIMU
pPacTeHUSAMH,

- paboTHI ¢ ONIpeIeTUTENSIMU PACTEHUH; BBIpAIIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX

- pacTeHuni;

- BBIJICTISITH 3CTETHICCKUE IOCTOMHCTBA OOBEKTOB KUBOH MPUPOJIBL;

- OCO3HAHHO COOIII0/IaTh OCHOBHBIE NPUHIMUIBI W TPaBUJa OTHOIIEHUS K >KUBOU
MIPUPOJIC; OPUEHTHUPOBATHCS B CUCTEME MOPATIBHBIX HOPM U IIEHHOCTEH M0 OTHOLIEHUIO K 00bEeKTaM
YKUBOU TpUPOJIBI (TPU3HAHKME BBICOKOW IIEHHOCTH YKM3HHU BO BCEX €€ MPOSBICHUSIX, YKOJIOTHICCKOE
CO3HAHHE, YMOIIMOHAITBHO-IICHHOCTHOE OTHOIIICHNE K 00BEKTaM YKHBOU TIPUPOIBI);

- HAaXOJUTh HMHQPOPMAIIMIO O PACTEHUSX B HAYYHO-TIONMYJISAPHOM JIUTEparType,
OMOJIOTUYECKHX CIIOBApsIX U CIIPAaBOYHUKAX, aHATM3UPOBATh, OLIEHUBATh €€ U MEPEBOJAUTH U3 OJIHOM
hopmBI B IPYTYIO;

- BBIOMpaTh IICJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBHSIX W TOCTYIKAaX ITO
OTHONICHHIO K KUBOU TPUPOJIE

7 kiaacce

JInyHOCTHBIE Pe3yJabTaThI

- 3HaHWE U PUMEHECHUE YYalIMMHUCS TIPABUII TOBEJICHHSI B TPUPOJIC;

- MOHMMAaHUE OCHOBHBIX (DAKTOPOB, OMPEACISIONINX B3aUMOOTHOIICHHS YeJIOBEKa U
TIPUPOJIBI;

- YMCHUE pCaIM30BbIBATE TCOPETUUCCKUE ITO3HAHUA HA IPAKTHUKE;



- NOHMMAaHHUE YyYallUMHCS 3HAUeHHUS OOY4YeHHs [UIsl TOBCEJHEBHOM JKU3HU U
OCO3HAHHOTO BbIOOpa mpodeccuu;

- NpOBEICHUE YyYallUMHCA paboThl Haja OMMOKaMHM JUIsI BHECEHUS KOPPEKTHB B
yCBauBaeMbIe 3HAHMUS,

- BOCIIUTAHME B Y4YalluXCsl JIOOBUM K TMPHUPOJE, UYyBCTBA YBAXKEHUS K YUEHBIM,
M3YYaOIIUM KUBOTHBII MUP, U 3CTETHUECKUX YYBCTB OT OOIICHUS C KUBOTHBIMH;

- NpU3HAHUE YYAIIMMUCS MpaBa KaXJI0ro Ha COOCTBEHHOE MHEHHUE;

- ¢dbopMHpOBaHHE AMOIMOHAIBHO-TIOJIIOKUTEIFHOTO OTHOIIEHUSI CBEPCTHHKOB K cebe
yepes MIyooKoe 3HaHUE 300JI0THYECKON HAYKH;

- MPOSIBIICHUE TOTOBHOCTH K CaMOCTOSITENIbHBIM IOCTYNKaM M JEHCTBUSM Ha Oiaro
IOPUPOIBL; - YMEHHE OTCTAaUBaTh CBOIO TOUKY 3PEHUS;

- KPUTUYHOE OTHOIIEHHE K CBOMM IIOCTYNIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a HX
MIOCJIC/ICTBHS,

- YMEHHE CIyIIaTh U CIHBIIATh APYroe MHEHHE, BECTH AHUCKYCCHIO, ONEpUpPOBATH
dakTaMu Kak JJIs I0Ka3aTenbCTBa, TaK U AJIsl OMPOBEPIKEHUS CYIIECTBYIOIIEIO MHEHHUSI.

MeTanpeaMeTHbIe pe3yJibTaThl

PET'YJIATUBHBIE

VYyamuiicss Hay4uTCs:

- CaMOCTOSITENILHO OINPEJEIIATh eI CBOEro o0y4eHusl, CTaBUTh U (hOpMyIupoBaTh A
ceOst HOBBIE 3a/1aud B yueOe M M03HABaTEIbHOHN e TEFHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOCH
MMO3HABATEIILHOM JICSITCIIHHOCTH,

- CaMOCTOSITENIbHO ~ IIAHMPOBAaTh IYTH  JOCTMDKEHUS ILesiell, B TOM  YHCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh HauOoiee HPPEKTHUBHBIE CIOCOOBI pElIeHHs Y4YeOHBIX U
MIO03HABATENBHBIX 33/1aY;

- COOTHOCHTH CBOM JICHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEU JIEATENHOCTH B TpOLIECCe AOCTHXKEHHsI pe3ylbTaTa, ONpPEAeNsiTh CHOCOOBI
NecTBUI B paMKax NPEAJIOKEHHBIX YCIOBHM M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTyallUEeH;

- OIICHUBATh MPAaBUIBHOCTD BBHITIOJHEHUST YI€OHOH 3a7aui, COOCTBEHHBIE BOZMOKHOCTH
€e peleHus;

- OCHOBaM CaMOKOHTpOJIS, CaMOOILIGHKH, MPHUHATUS PEUICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIbHON NESATENIbHOCTH;

[TO3HABATEJIbHBIE

VYyamuiicss Hay4uTCs:

- KJIaccu(pUIUpPOBaTh 00BEKTHI 110 X MPUHAIICKHOCTH K CUCTEMAaTHUECKUM TPYIIIIaM;

- HCITIOJBb30BaTh 3HAHUS 110 300JI0THH B HOBCCI[HCBHOI\/'I KHN3HH,



- MPUMEHATH JBOWHBIC Ha3BaHMs J>XUBOTHBIX B OOIIEHUHM CO CBEPCTHHUKAMH, TPH
MOATOTOBKE COOOIIEHUH, JOKIIAIOB, TPE3ECHTAIIUH.

- CpaBHHUBATL U COIIOCTABJIATH JKUBOTHBIX U3YYCHHBIX TAKCOHOMHUYCCKUX I'PyHIl MCKIY

coboii;

- UCIIOJIb30BaTh WHIYKTUBHBIA M JCAYKTUBHBIM IMOAXOJBI NPU H3YUYCHHUH KPYITHBIX
TaKCOHOB;

- BBISIBJIIATH HpI/ISHaKI/I CXOICTBA U OTJINYUA B CTpOGHI/II/I, 06pa3e JKN3HU U ITOBCACHUU
KHUBOTHBIX,

- abcTparupoBaTh OPraHbl U UX CHCTEMBI U3 IIEIOCTHOTO OPraHU3Ma IPU X U3yYCHUU U
OPraHu3MBbI U3 CPEIbl KX OOUTAHUS;

- 000011aTh ¥ JIeJIaTh BHIBOJIBI [0 U3YYEHHOMY MaTepualy;

- CpaBHUBaTh M  CONOCTABIATH  OCOOEGHHOCTH  CTPOSHHS M MEXaHH3MBI
(GYHKITMOHUPOBAHHMSI PA3TTUYHBIX CUCTEM OPTraHOB KUBOTHBIX;

- yCTAaHABJIMBATh TMPUYUHHO-CIICJACTBEHHBIC CBS3M IPOIECCOB, JICKAIIUX B OCHOBE
PETyJISIHH ICSITeIbHOCTH OPTaHNu3Ma,;

- OCYIECTBIISITh HAOIIOICHHSI U IeTaTh BBIBOBI;

- MoJy4aTh OWOJIOTHYECKYI0 WH(POPMAIMI0O O CTPOSHUH OPraHOB, CHCTEM OpPTaHOB,
PEryIsaluud JesSTeIbHOCTH OpPraHu3Ma, POCTE M Pa3BUTHM YKUBOTHOTO OpPraHM3Ma M3 Pa3IUYHBIX
HUCTOYHUKOB;

- CpaBHUBATh U COIIOCTABJIATH CTAIMH PA3BUTHUS KMBOTHBIX C TPEBpAIICHHEM U 0e3
MIPEBPAICHISI M BBISBIISATH MPU3HAKK CXOJICTBA M OTJIMYMS B PA3BUTUH KUBOTHBIX C MIPEBPALICHUEM H
0e3 npeBpalleHus;

- yCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIC CBSI3U MPHU U3YUYEHUHU MPUCIOCOOIEHHOCTU
JKUBOTHBIX K cCpejic OOMTaHUs Ha Pa3HBIX CTAIMSIX PA3BUTHS;

- abCTparupoBath CTAMH PA3BUTHS KUBOTHBIX U3 WX )KHU3HCHHOTO ITUKJIA;

- COCTaBIISITh TE3UCHI U KOHCTIEKT TEKCTa;

- MoJydaTh OMOJOTHYECKYI0 MH(pOpMaHio 00 WHAWBUIYaTbHOM Pa3BUTUU KUBOTHBIX,
NIEPUOTN3AINH U TIPOIOJDKUTEIIBHOCTH )KU3HA OPTaHU3MOB M3 PA3IMYHBIX UCTOYHUKOB.

- BBISBISATE 9epThI CXOACTBA M OTJIWYHMS B CTPOCHWHM W BBINOJHIEMOH (QyHKIINN
OpPTraHOB-TOMOJIOTOB ¥ OPTaHOB-aHAJIOTOB;

- CpaBHHMBATh M COMOCTAaBJSITh CTPOCHHE IKUBOTHBIX HAa Pa3IUYHBIX JTamax
HUCTOPUYECKOTO PA3BUTHS;

- KOHKPETU3UPOBATh MPUMEPAMH JI0KA3aTeIILCTBA IBOJIOLINY;

- MOJTy4aTh OMOJIOTUYECKYI0 WH(MOPMALUIO 00 SBONIOIMOHHOM PAa3BUTHUH KHUBOTHBIX,
JOKA3aTEeNbCTBAX U MPUYMHAX IBOJIOIMH )KUBOTHBIX U3 PA3JIMYHBIX HCTOYHUKOB;

- CpaBHHUBATL U COMMOCTABJIATE CCTCCTBCHHBIC U NCKYCCTBCHHBIC 6I/IOI_IGH03BI;



- YCTaHaBJIMBaTh MPUYUHHO-CIEJCTBEHHBIE CBS3M IpPHU OOBSICHEHUH YCTOMYMBOCTH
OHOILIEHO30B;

- KOHKPETU3UPOBAaTh  IIpUMEpPaMU  IOHATHUS:  «IPOAYLEHTBD»,  «KOHCYMEHTBI»,
«PENYLICHTBDY;

- BBISIBJIATh YEPThI CXOJCTBA U OTJIMYUS €CTECTBEHHBIX U MCKYCCTBEHHBIX OMOLIEHO30B,
LleNY IUTAHUA U MUILEBOM LIeTH;

- CaMOCTOSITENIHO UCIOJIB30BAaTh HEMOCPEICTBEHHBIE HAOMIOACHUS, 0000IIAaTh U J1eIaTh
BBIBO/IbI;

- CHUCTEMaTU3UpPOBaTh OMOJIOTMYECKHE OOBEKThl pPa3HbIX OMOIIEHO30B; HAXOAMTh B
TEKCTe yueOHMKA OTIMYUTENIbHbIEC IPU3HAKU OCHOBHBIX OMOJIOTHYECKUX OOBEKTOB U SIBICHUI;

- HAaxOJIUTh B CIIOBAPsX M CIIPABOYHUKAX 3HAYEHUS TEPMUHOB;

- BBISIBIIATh NPUYUHHO-CIICCTBEHHBIE CBS3M INPHUHAJIEKHOCTH JKUBOTHBIX K Pa3sHbIM
kareropusiM B KpacHoi kHuUre;

- BBISABJISITH IPU3HAKK CXOJCTBA U OTVIMYUS TEPPUTOPHUM Pa3IMYHOM CTEIIEHU OXPAHBI;

KOMMVYHUKATHUBHBIE

VYyammiics Hay4uTCs:

- aHAJIN3UPOBATh, 0000IIATh, BEICKA3bIBaTh CY)K/IEHUS 10 YCBOEHHOMY MaTepHay;

- TOJICPAHTHO OTHOCUTBHCSA K UHOMY MHCHUIO,

MNOAACPIKUBATH NUCKYCCHUIO;

pa6OTaTB C JAOIIOJTHUTCIBHBIMHU HNCTOYHHKaAMHN HHq)OpMaIII/II/I U HCIIOJIB30BAaTh AJIsd
noucka MHQopmaluu Bo3MoxHocTu MHTepHeTa;

- [IPE3EHTOBATh M3YYEHHBIH MaTepuasn, MWCIOIb3ysd BO3MOXKHOCTH KOMIIBIOTEPHBIX
IIporpamm.

- OpTraHHU30BbLIBATH y‘IC6HO€ COTPYAHHUYECCTBO U COBMCCTHYIO JCATCIbHOCTE C YUUTCIICM
U CBEpCTHUKaMU; paboTaTh MHIUBUAYAIbHO M B TpYIIE: HaXOIUTh 00Ilee pelleHrue U pa3peuiarhb
KOH(JIMKTBI Ha OCHOBE COIJIACOBaHMA TO3MLMH M ydeTa MHTEpecoB; (HOpMyTUpOBaTh,
apryMEHTHUPOBAaTh U OTCTaUBaTh CBOC MHECHHUE;

- OCO3HAaHHO HCIOJIB30BaTh pEYEBBIE CPEACTBA B COOTBETCTBHM C  3ajadeid
KOMMYHUKaUAU JIA BBIPpAXKCHHA CBOHUX YYBCTB, MBICIIEH © HOTpC6HOCTGI7[; IJIAaHUPOBAHUA U
perymsuuu IlpeaMerHbie pe3yibTarhbl

Yuamuiicd HAy4YHTCA:

- ONPEACIIATh CXOACTBA U PA3NHYMUSA MEXKY PACTUTEIBHBIM U )KMBOTHBIM OPraHU3MOM;

- OOBSICHATh 3HAYEHUS 300JI0TMYECKUX 3HAHUH JUI COXPAaHEHMsI )KU3HH Ha IUIaHeTe, AJIs
Pa3BCACHUSA PCAKUX U OXPAHACMBIX ) KUBOTHBIX, JJIS1 BBIBCACHUSA HOBBIX ITOPO/J ) KUBOTHLIX.

- HaxoauTh OTIINYHUA HpOCTGfILHHX OT MHOTI'OKJICTOYHBIX KMBOTHBIX,

- IMMPAaBUJIBHO M CATh 300JIOTHYCCKHUE TCPMUHBI U HCII0Jb30BaTh UX IIPHU OTBETAX,



- paboTaTh C JKHUBBIMH  KyJbTypaMH MpPOCTEHININX, HCHONB3YyS MpPU  ITOM
YBEJIIMYUTEIbHBIE IPUOOPDI;

- pacno3HaBaTh MEPEHOCYMKOB 3a001€BaHUM, BEI3BIBAEMBIX IMPOCTEHIIINMU;

- pacKpbIBaTh 3HAYECHUE KUBOTHBIX B IPUPOJIE U KU3HU YEIOBEKA;

- MPUMEHSATH [TOJTYYEHHbIE 3HAHUA B IPAKTUYECKOM KU3HU;

- pacno3HaBaTh U3YYEHHBIX )KUBOTHBIX;

- Ha0JII0/1aTh 32 IIOBEJICHUEM JKUBOTHBIX B IIPUPO/IE;

- IIPOTHO3UPOBATH ITOBEJCHUE )KUBOTHBIX B Pa3JIMYHbBIX CUTYaLHsIX;

- paboTaTh C KUBBIMH M (DUKCUPOBAHHBIMU KHUBOTHBIMH (KOJUICKIMSIMH, BJIQXXHBIMU U
MUKpOIIpenaparaMu, 1 1p.);

- OOBSICHATH B3aMMOCBSI3b CTPOSHUS M (PYHKIIMU OPTaHOB U UX CUCTEM, 00pa3a >KU3HU U
cpepl OOMTaHuUs )KUBOTHBIX;

- ITIOHUMATh B3aUMOCBSI3H, CJI0KMBIIMECS B IIPUPOJE, U UX 3HAUYCHHUE;

- OTIIMYATh KUBOTHBIX, 3aHECEHHBIX B KpacHyr0 KHUTY, U CIOCOOCTBOBATH COXPAHEHUIO
UX YUCIICHHOCTH U MECT OOUTaHUS;

- coBepuIaTh MPaBUJIbHBIE MOCTYNKHU MO COEPEKEHUIO U NPUYMHOKEHUIO IPUPOJIHBIX
OoraTcTB, HaXOSCh B IPUPOTHOM OKPYKEHUH;

- BECTH ce0sl Ha SKCKYPCHUU WUJIM B TIOXOJ€ TaKUM 00pa3oM, YTOObI HE pacIlyIuBaTh U HE
YHUYTOXKATb KUBOTHBIX;

- IIPUBJIEKATH IIOJIE3HBIX JXKMBOTHBIX B IIAPKH, CKBEPBI, Caabl, CO3JaBas Uil 3TOrO
HEO0OXOIUMBIE YCIIOBHS;

- OKa3blBaTh IEPBYI0 MEIULMHCKYIO IOMOIIb IPU YKYCax OIACHBIX HIIU SJOBUTBIX
JKUBOTHBIX.

- IIPaBUJIBHO HCIIOJB30BAaTh IIPH XAapAaKTEPUCTHKE CTPOCHUS JKMBOTHOIO OpraHU3Ma,
OpraHOB U CHUCTEM OpraHOB clielu(pUYECKUe MOHATHUS;

- OTIpeNeNATh MPUHAAICKHOCTE OMOJIOTHYECKUX OOBEKTOB K Pa3HbIM HKOJOTHUYECKUM
rpynmnam.

- noJIb30BaTbcsd KpacHOW KHUTOM;

- AQHAJIM3UPOBATh U OLICHUBATh BO3/ICHCTBUE YETIOBEKA HA KUBOTHBIN MUD.

VYyamuiics moJIyduT BO3MOKHOCTb HAYYUTCS:

- IIOHUMATh BO3PACTAIOLIYI0 POJb ECTECTBEHHBIX HAYK M HAy4HBIX MCCIICJOBAHUU B
COBPEMEHHOM MHpPE, IIOCTOSIHHOTO TIpOLEecca HBOJIOLIMMA HAy4YHOIO 3HAHUS, 3HAYUMOCTh
MEXIYHAPOJAHOTO HAYYHOTO COTPYIHUYECTBA;

- BIIQJICTh HAYYHBIM IIOJXOJ0M K PELICHUIO Pa3JIMYHBIX 3a/1a4;

- (dbopMyIHpOBaTh THIIOTE3bl, KOHCTPYHUPOBATh, MPOBOIUTH HKCIEPUMEHTHI, OIICHUBATh

MOJTy4YEHHBIE PE3YJIbTaThI;



- COIIOCTABJISITh JKCIEPUMEHTAIbHBIE M TEOPETHYECKUE 3HAHUS C OOBEKTUBHBIMHU
peanusIMU KHU3HH;

- OTBETCTBEHHO U OEPEKHO OTHOCHUTBHCS K OKpPYXKAIOIIEH cpese;

- BJIAJICTh HKOCUCTEMHOI MMO3HABATEIHHON MOJIENIBIO M BO3MOKHOCTBIO €€ TIPUMEHEHUS
B IIEJSIX IPOTHO3a JKOJIOTUYECKUX PHCKOB AJIS 3/10pOBbS JIHOZAEH, 0€30IaCHOCTH JKU3HHU, KayecTBa
OKpY’Karollel cpeabl;

- yMeHuto  Oe3zomacHoro ¥ 3(p(EKTUBHOIO  HCIOIB30BaHHUA  JIaOOPATOPHOTO
000pyI0BaHUs, MPOBEJACHNUS TOYHBIX U3MEPEHUH U a/IeKBATHOU OLICHKH.

8 knace

JIn4HOCTHBIE pe3y/IbTaThl

- BOCIIUTAHHE y yYaIIUXCS YyBCTBA TOPAOCTH 32 POCCHHUCKYIO OMOJIOTHYECKYIO HAYKY;

- OCO3HAHME 3HAYCHUS CEMbU B )KU3HU Y€JIOBEKa M 00IIEeCTBa;

- NOHMMaHHE OCHOBHBIX (DAKTOPOB, OIPEIEISIONINX B3aWMOOTHOIICHHWE YEJOBEKAa WU
HIPUPOIbI;

- YMEHUS peaIn30BbIBATh TEOPETUUECKUE MIO3HAHMS HA MPAKTHUKE;

- OCO3HAHME 3HAYCHUs OOyUYEHHs JUIsl TIOBCEIHEBHOW XM3HH M OCO3HAHHOTO BbIOOpa
npodeccuu;

- NOHUMaHHE BaXXHOCTH OTBETCTBEHHOI'O OTHOLICHHMS K OOYYEHHIO, TOTOBHOCTU U
CHOCOOHOCTH, YJaIlIUXCs K CAMOPA3BUTHIO U CAaMOOOPA30BaHMIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO
U TI03HAHHUIO;

- TOTOBHOCTP U CIIOCOOHOCTbH YUAIIUXCsI IPHHUMATh IEHHOCTH CEMEHHO KU3HM,

- YBKUTEIBHOE U 3a00TIMBOE OTHOLICHHUE K WIEHAM CBOEH CEMbH;

MeTtanpeaMeTHble pe3yJIbTaThl

PETI'YJISITUBHBIE

VYyamuiicss Hay4uTCs:

- CaMOCTOSITENIHO OINPEJEIIATh eI CBOEro 00y4eHHsl, CTaBUTh U (hOpMyTUpOBaTh A
ce0s1 HOBBIE 33a/1auu B yueOe 1 M03HaBaTeIbHOM esTeTbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOEH
MMO3HABATEILHOMN JIESITEIbHOCTH,

- CaMOCTOSITENIFHO ~ IUIAHWPOBATh  IYTH  JOCTH)KGHUS [eJield, B TOM  YHCIE
JIbTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3P PeKTUBHBIE CIIOCOOBI pelIeHHs YUeOHbIX U

- MO3HABATENbHBIX 33/1a4;

- COOTHOCUTHb CBOM JEHCTBHS C IUIAHUPYEMBIMH PpE3yJIbTaTaMU, OCYLIECTBIATh
KOHTPOJb CBOEH JIEATENBHOCTH B MpPOLECCe AOCTHKEHHS pe3ylbTaTa, ONpPENeNsATh CHOCOOBI
NeHCTBUI B paMKax NPEAJIOKEHHBIX YCIOBHM M TpeOOBaHMH, KOPPEKTUPOBATh CBOU JIEHCTBUS B

COOTBETCTBUU C U3MEHSIOILEHCS CUTYyallUEH;



- OLIEHUBATh IPAaBUIIBHOCTb BBITIOJIHEHUS yUe€OHOM 3a1auu, COOCTBEHHBIE BO3MOKHOCTH
ee pelleHus;

- OCHOBaM CaMOKOHTPOJIS, CAaMOOIIGHKH, IPHHATHUS PEUICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U MIO3HABATEILHOU NEATCIILHOCTH,

ITO3HABATEJIbHBIE

VYyamuiicss Hay4uTCs:

- MOJIb30BAThCS HAYYHBIMH METOJAaMHU JUIsl PACIO3HAHHUA OHMOJIOTUYECKHUX IPOOIIeM;
JlaBaTh Hay4HOE OOBSCHEHHE OHMONOTHYeCKMM (hakTam, mpoleccam, SBICHHSIM, 3aKOHOMEPHOCTSIM,
UX POJIM B )KM3HU OPTaHU3MOB U YEJIOBEKA;

- OPOBOJIUTH HAONIOJEHHUs] 32 JKUBBIMH OOBEKTaMH, COOCTBEHHBIM OpPraHU3MOM;
OIKCHIBATh OMOJIOTUYECKHE OOBEKTHI, IPOIECCHl U SIBICHUS; CTAaBUTh HECIO)KHBIE OMOJIOTHYECKHE
OKCIIEPUMEHTHI U HHTEPIIPETUPOBATH UX PE3YJIbTATHI.

- BJIAJETh CHCTEMOW OWOJOTMYECKUX 3HAHUA — TOHATHSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMM, TEOPUSIMH, UMEIOIIMMU BakHOE 00111€00pa30BaTe/IbHOE U MIO3HABATEIbHOE 3HAUCHHE;

CBEJICHUSIMHM 10 HCTOPUU CTAHOBJICHUS] OMOJIOTHH KaK HayKH;

- paboTarh ¢ yueOHUKOM U JIOTIOJHUTENILHOU JINTEPaTypOil, COCTaBIATh COOOIICHHUS HA
OCHOBE 00001IeH!s MaTepuana yueOHIKa U IOTIOJTHUTENbHOMN TNTepaTyphl;

- yCTaHaBJIMBaTh INPUYMHHO-CIIEACTBEHHBIE CBS3M IPH aHAJIU3€ OCHOBHBIX 3TaloB
HBOJIIOIMM U TIPOUCXOXKICHHS YEIOBEUECKUX Pac;

- CpaBHUBATh KJIETKHM, TKAaHM OpraHM3Ma dYeJOBEKa W JeNaTh BBIBOJBI HAa OCHOBE
CpaBHEHHS;

- yCTaHaBJIMBaTh NPUYMHHO-CIIEICTBEHHbIE CBA3M Ha MPHUMEpE 3aBUCUMOCTU TMOKOCTH
TeJIa YeJIOBEKa OT CTPOCHUS €ro MO3BOHOYHHMKA MTPOBOJIUTH CPABHEHUE KIIETOK OpraHM3Ma 4eJloBeKa
U JIeNaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

- BBISIBIISITh  B3aMMOCBSI3M MEXKAY OCOOCHHOCTSIMH CTPOCHHUS KJIETOK KPOBH H UX
byHKIUAME.

- BBIJICJIATH CYIIECTBEHHbBIE PU3HAKHU MPOLIECCOB JbIXaHUS U ra3000MeHa;

- OKa3bpIBaTh IMEPBYI0 IIOMOIIb TP OTPABICHUH YrapHBIM Ta30M, CHACeHUH
YTOTAFOIIIETO, MPOCTYAHBIX 3a00JICBAaHHSX;

- yCTaHaBJIMBATh NMPHUYNHHO-CIIEACTBEHHBIE CBSI3M MEXKJYy CTPOCHHEM aHalIM3aTopa M
BBINOJIHSAEMON UM (DYHKIHEH;

- KJaccu(uUUpoBaTh BUTAMUHBI, TUIBl M BUABI MaMATH, JK€Ie3bl B OpraHuU3Me
YeJI0BEKa;

- YCTAQHABJIMBAaTh B3aUMOCBSI3M TP OOCYKACHHM B3aUMOACWUCTBUS HEPBHOM U
T'yMOpPaJIbHOM PEryJIALUH.

KOMMVYHHUKATHUBHBIE



VYyamuiicss Hay4uTCs:

- IOPUBOANUTH  JOKa3aTeslbCTBA  (apryMEHTHpPOBAaTh)  B3aUMOCBSI3M  4YENOBEKa U
OKPY’KaIOIlleW Cpelpl, 3aBUCHUMOCTH 3J0pPOBbS 4YEJIOBEKAa OT COCTOSIHHUS OKpPYXKarolled Cpensl,
HEO0OXOMMOCTH 3aLUTHI CPEbL;

- TOJIEPAHTHO OTHOCHUTHCS K HHOMY MHEHUIO, IIOJACPKUBATh IUCKYCCHIO;

- paboTaTh € JOMOJIHUTEIBHBIMA MCTOYHUKAMH HH(GOpPMALMU M HUCIOJIb30BaTh IS
NoWCcKa MHPOPMALUU BO3MOKHOCTH MHTEpHEeTA;

- IIPE3EHTOBATh M3YYEHHBIH MaTepuas, MWCIOJIb3ysd BO3MOXXHOCTH KOMIIBIOTEPHBIX
IIPOIPaMM.

- OpraHU30BBIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTD C YUUTEIIEM
U CBEpCTHUKaMU; paboTaTh MHIMBUAYAIbHO M B IPYIIE: HAXOAUThH O0Ilee pelIeHHne U pa3peliaThb
KOH(QJIMKTBI Ha OCHOBE COIJIACOBAaHMSA TO3MLIMH M ydeTa HHTEPecoB; (HOpMyIUpOBaTh,
apryMEHTHUPOBAaTh U OTCTaWBaTh CBOE MHEHHUE;

- OCO3HAaHHO HCIIOJIB30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C  3ajadeid
KOMMYHHUKAIlMM JJIsi BBIPAXXEHHUS CBOUX YYBCTB, MBbICIEH U MOTpEOHOCTEH; IMJIAaHUPOBAHUS U
peryjsilid CBOEH JEATEIbHOCTH; BIAJCHHE YCTHOM M IHCbMEHHOW pe4bl0, MOHOJOTMYECKOU
KOHTEKCTHOM pEYbIo.

IIpeameTHbI€e pe3yJIbTATHI

VYyamuiicss Hay4uTCs:

- BBIIETIATH crien(prUecKre 0COOEHHOCTH YeIoBeKa Kak OMOCOIMAIbHOTO CYILECTBA;

- OOBSACHATH MECTO U POJIb YEJIOBEKA B IPUPO/IE;

OMPCACIIATh YCPThI CXOACTBA U pA3JINYHNA YCIIOBCKA U JKUBOTHBIX;

JIOKa3bIBaTh HECOCTOSITEIBHOCTh PACUCTCKUX B3MJIAJOB O NMPEHMYILECTBAX OJHHUX pac
miepest IPyTHMH;

- BBIJICNIATh CYIIECTBEHHBIC TIPU3HAKM OpraHU3Ma 4YellOBeKa, OCOOEHHOCTH €ro
OMOJIOTNYECKOM IPUPOJIBI;

- HaOJII01aTh M OMMCHIBATh KJIETKH U TKAHW Ha TOTOBBIX MUKpOIIpEnaparax;

- BBIJICNIATh  CYHNICCTBEHHBIE TPU3HAKH IPOIECCOB  PE(ICKTOPHON  peryisiuu
KU3HEAEATEIIbHOCTH OpPraHn3Ma 4eJI0BEeKa OOBSICHATE OCOOCHHOCTH CTPOCHHS CKEJIeTa YeIOBEKa;

- pacrio3HaBaTh Ha HarJIAHBIX TOCOOMSAX KOCTH CKeJleTa KOHEYHOCTEH U UX TOSICOB;

- OKa3bIBaTh MEPBYIO MOMOIIb IPHU yIIMOaX, MepesioMax KOCTEH U BBIBUXaX CYCTaBOB;

- BBISBISITH B3aHMOCBS3b MEKAY OCOOCHHOCTSAMH CTPOCHHUS KJIETOK KPOBH M HX
(GYHKIHMSAMU; - TTPOBOIUTH HAOJIOJCHUE U ONHMCAHKUE KIETOK KPOBH HA TOTOBBIX MUKpOIpEnaparax.

- OOBSICHATH CTPOCHHUE U POJIb KPOBEHOCHOM U IMM(pATUUECKON CHCTEM;

- BBIJICJIATE OCOOCHHOCTH CTPOCHHS COCYIUCTON CHUCTEMbl M IBMXKEHHUS KPOBHU I10

cocyaam;



- MU3MEPATH IyJIbC U KPOBSIHOE JaBJICHHUE;

- BBIJICTIATH CYLIECTBEHHBIE IIPU3HAKY MIPOLIECCOB TUTAHMSI U ITUIICBAPEHUS;

- NPUBOJUTH JI0KA3aTENbCTBA (ApPryMEHTHPOBATh) HEOOXOJMMOCTH COONIOACHUS Mep
npoHIaKTUKN HAPYIIEHUH paOOThI MUILEBAPUTEIIEHON CHCTEMBI;

- BBIJICJIATh CYILECTBEHHbIE NPHU3HAKKM OOMEHa BELIECTB M IPEBpAILEHUI SHEPruu B
OpraHu3Me 4eJI0BEKa;

- OOBSACHATH POJIb BUTAMUHOB B OPIaHU3ME UYEJIOBEKA,

- NPUBOIUTH JIOKA3aTEeNbCTBA (ApryMEHTalusi) HEOOXOTUMOCTH COOJIONEHUS Mep
npoGWIAKTUKN HAPYIIEHUH pa3BUTUS aBUTAMUHO30B;

- BBIJIETIATH CYLIECTBEHHBIE IPU3HAKY IIOKPOBOB T€JIa, TEPMOPETYJISALINH;

- OKa3blBaThb IIEPBYK0 IIOMOLIb IIpU TEILNIOBOM M COJHEYHOM yJape, OKorax,
00MOpOXKEHUSIX, TPABMaxX KO>KHOTO IIOKPOBA;

- OOBSACHATHP  3HAYEHUE  HEPBHOM  CHUCTEMbl B PEryJilUd  IPOLIECCOB
KU3HEJEATECIIBHOCTH;

- OOBSICHATD BIMSHUE OT/IE€JI0B HEPBHOM CUCTEMBI Ha JIEATEIIbHOCTh OPTaHOB;

- BbIACIIAATh CYIICCTBCHHBLIC IIPU3HAKKW CTPOCHUA U (1)yHKIII/IOHI/IpOBaHI/I$[ OpraHoB

- BBIJICJIATH CYIIECTBEHHbIE OCOOCHHOCTH NOBEJICHUS U TICUXHMKH YelIOBEKa;

- OOBSICHATH pOJIb OOY4YEHHsS M BOCIHUTAaHHMS B Pa3BUTUU TOBEAECHUS U TICUXHUKH
YeJI0BEKa; XapaKTepHU30BaTh OCOOCHHOCTH BbICILIEH HEPBHOW JEATEILHOCTH YEJIOBEKA U POJIb PEUYU B
Pa3BUTHUHU YETIOBEKA;

- BBIJICJIATh CYIIECTBEHHbIE MPH3HAKK CTPOCHHS U (PYHKLIHMOHHUPOBAHMS OpPraHOB
SHIOKPUHHON CHUCTEMBI;

- yCTaHABJIMBATh €IMHCTBO HEPBHON U T'YMOPAJILHOMN PETyIISIINHU.

- BBIJIETISITH CYIIECTBEHHbIE MPU3HAKU OPTaHOB Pa3MHOXKEHHS YEIOBEKa,

- OOBSICHATH BPEJHOE BIMSHUE HUKOTHHA, aJIKOTOJISl U HAPKOTHKOB Ha pa3BUTHE IJI0/IA;

- NPUBOJUTH JI0KA3aTEeNIbCTBA (ApryMEHTHPOBATh) HEOOXOJUMOCTH COOIIOJEHUS Mep
npoUIaKTUKH nHpeKIui, HepeIArOIINXCs ITOJIOBBIM MyTEM, BUY-undexuumu,
MEJAMKOT€HETHYECKOr0 KOHCYJIbTUPOBAHUS JI MPEAYNpPEKICHUS HAcIeICTBEHHBIX 3a00seBaHMA
4eJI0BEKA.

yltaw;uﬁc;l noydunt 603MONCHOCMb HAYYUMCA.

- OOBSCHATH HEOOXOIWMOCTh TPUMEHEHHS TE€X WM WHBIX NPHEMOB IPH OKa3aHUU
NepBOM JOBpa4eOHON MOMOIIM TPHU OTPABICHUSIX, 0KOTrax, OOMOPOKEHUSX, TpaBMaX, CHACCHHUH

yTOarouIero, KpOBOTCUCHUAX



- HaXoJuTh MHGOPMALMIO O CTPOEHUH U JKU3HEAEATEIBHOCTU YEIOBEKAa B HAy4YHO
HOMYJSIPHOM  jnuTeparype, OHOJIOTMYECKHUX CIIOBapsX, CIpaBOYHMKaX, VHTepHeT-pecypce,
aHAJM3UPOBATh U OLIEHUBATH €€, IEPEBOAUTH M3 OAHON (POPMBI B IPYTYIO;

- OpUEHTUPOBATbCS B CHCTEME MOPAIBbHBIX HOPM M ILIEHHOCTEW II0 OTHOLIEHHIO K
COOCTBEHHOMY 3/10pPOBBIO U 310pPOBBIO APYIUX JIIOCH;

- HaxXoJuTh B y4yeOHOM, Hay4yHO-TONMYJspHOM JsmTeparype, MHTepHeT-pecypcax
uH(popMaIro 006 opraHu3Me 4eIoBeKa, 0OPMIISATh €€ B BHJIE YCTHBIX COOOIICHUN U IOKIIA/IOB;

- AQHAJIN3UPOBATH U OLICHUBATH LIEJIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JAECUCTBUSX U
IOCTYIKaxX 10 OTHOLIEHUIO K 3/I0pPOBBbIO0 CBOEMY M OKPYXAIOIIUX; ITOCIEACTBUS BIUAHUSA (HAKTOPOB
PHCKa Ha 30POBbE YEIIOBEKA.

- co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOMICHUSI 00 OpraHM3Me YeIOBeKa
U €ro JKA3HENCSITEIBbHOCTH Ha OCHOBE HECKOJBKHMX HCTOYHHKOB WH(POpPMANWHU, COMPOBOXKIATH
BBICTYIIJICHHE TIPE3EHTAINEH, YIUThIBass 0COOCHHOCTH ayIMTOPHH CBEPCTHUKOB,

- paboTaTh B IpylIe CBEPCTHUKOB IPU PEILICHUH MO3HABATENIbHBIX 3aJjay, CBA3aHHBIX C
0COOEHHOCTSIMU CTPOEHUS U >KU3HEESITEIbHOCTH OpPraHu3Ma 4esloBeKa, MJIaHUPOBATh COBMECTHYIO
JeSITENIbBHOCTh, YYUTHIBATh MHEHHUE OKPYKAIOLIUX M a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
JeSTeNIbHOCTD TPYIIIIBL.

9 ki1acc

JIn4HOCTHBIE pe3yJIbTAThI

MertanpeamMeTHble pe3yJibTaThl

PEI'YJIATUBHBIE

BbInyCcKHUK Hay4YUTCS:

- CaMOCTOSITENIBHO  IUIAaHMPOBaThb IyTH JOCTH)KEHMs  LeJeld, B TOM  4YHCIE
albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(PPEeKTUBHBIE CHOCOOBI pEHIeHHs] YYEOHBIX U
MO03HABATEJIbHBIX 33]1a4;

- COOTHOCHUTHb CBOM JIE€HCTBUSl C IUJIAHUPYEMBIMU pE3YJIbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEW JIEATENILHOCTH B TpolLiecCe AOCTIKEHHs pe3ysbTaTa, ONpPENeNsiTh CHOCOOBI
NEeNCTBUIl B paMKax MPEASIOKEHHBIX YCIOBUH M TpeOOBaHHM, KOPPEKTUPOBAaTh CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYyallUEeH;

- BJIQJICHUI0O OCHOBAMU CAMOKOHTpPOJS, CaMOOLEHKHM, TPUHATUS pEUIeHHH U
OCYILIECTBIICHHS] OCO3HAHHOTO BbIOOpa B yUeOHOI U MO3HABATENBLHOM e TEIbHOCTH;

- BbIOMPATh 1IEJIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOUX JEHCTBHUAX M IMOCTYIKAX I10
OTHOWICHHIO K JKMBOH IPUPOJE, 3A0POBBIO CBOEMY U OKPYKAIOIINX;

I[TIO3HABATEJIbHBIE

BrInnyckHMK HayduTes:



- CaMOCTOSITENIbHO OMPEENATh eI CBOEro 00y4YeHusl, CTaBUTh U (OPMYIHUPOBATDH IS
ceOst HOBbIE 3a/1a4M B yueOe U MO3HABATENbHOM e TEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOECH
MMO03HABATEIILHOM JeSITEeIIbHOCTH,

- BJIAJICHUIO COCTABIIIONIMMH HCCJIEIOBATEIbCKOM W TMPOEKTHOM JEeSATEIbHOCTH,
BKJIIOYasi YMEHHUS BUJETh MPOOJIEMY, CTaBUTh BOMPOCHI, BBIIBUTATh T'MIIOTE3bI, JaBaTh ONpPEACICHUS
MOHATHUSIM, KJIacCU(PUIMPOBaTh, HAOIIOaTh, MPOBOAUTH HKCIEPUMEHTHI, JAeNaTh BBIBOABI H
3aKJTFOYCHUS, CTPYKTYPUPOBATh MaTepuai, O0bICHATh, JOKA3bIBATh, 3alTUINATH CBOH HUJIEH;

- YMEHHIO PaboTaTh ¢ pa3HBIMU UCTOYHUKAMU OMOJIOTUYECKOW HHPOPMAIUH: HAXOIUTh
OMOJOrMYecKyl0 HH(pOpMALMIO B PA3IUYHBIX HUCTOYHHMKAX (TEKCTE y4eOHHMKA HAyYHO-TIOMYJISPHOMN
auTepatype, OHONOTUYECKUX CJOBapsAX M CIOPABOYHHUKAX), AaHAIM3UPOBaThH M OICHUBAThH
uHpopmaruio;

- YMEHHE CO3/aBaTh, NPUMEHATh W MPEOOPA30BBIBATH 3HAKA M CHMBOJIBI, MOJICITH U
CXEMBI JIJIsl pelIeHHs YIeOHBIX U TIO3HABATEIBHBIX 33714,

KOMMYHUKATHUBHBIE

BrinyckHUK HAy4YUTCS:

- OCO3HAHHO HCIIOJIb30BATh PEUYEBBIC CPENCTBA JUIS IUCKYCCHM W apryMEHTAallud CBOECH
MO3UIUH: CPABHUBATH Pa3HbIC TOUKH 3PEHUS, ApTYMEHTHPOBATH M OTCTAMBATh CBOIO TOUKY 3PCHUS;

- OpraHU30BBLIBaTh Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM H
CBEpPCTHHUKAMH, pabOTaTh MHAWBHUIYATHLHO W B TPYIIE: HAXOAUTHh OOIee pelieHue U pa3periath
KOH(QJIMKTBl Ha OCHOBE COIVIACOBAaHUS MO3UIMM M yuera MHTEpecoB, (OpPMYIMpPOBaTH,
apryMEeHTHPOBATh U OTCTaUBaTh CBO¢ MHEHHUE;

- UCIIONIb30BATh, nH(OPMaIMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTHH (UKT-
KOMIIETECHIINS );

- paboTaTh B TPYIIIe CBEPCTHUKOB IIPH PEIICHUH MO3HABATEIIBHBIX 3aj1a4, CBSI3aHHBIX C
TEOPETUYCCKUMH W TIPAKTHYSCKUMHU TpoOJeMaMHi B 00JacTH MOJICKYJISIPHON OWOJIOTHH, TeHETHKH,
AKOJIOTHH, OMOTEXHOJIOTHH, METUIIMHBI U OXPaHbl OKPYKAIOIIEH CpPeMbl, TNIAHUPOBATh COBMECTHYIO
JEeSITENIbHOCTh, YYUTHIBATh MHEHHE OKPYKAIOIIUX M a/IeKBAaTHO OIICHUBATh COOCTBEHHBIN BKIAJ B
JESITEIILHOCTD TPYIIIIBI.

IIpenmeTHbIe pe3yabTATHI

B pesyabTare n3yyenusi Kypca 0Mo10ruu B OCHOBHOI 1IKOJ1€:

- BoIycKHUK Hay4YWTCS TOJIB30BAThCSl HAyYHBIMH METOJAaMHU IS PACIIO3HAHUS
Oumosormueckux mpoOJieM; JaBaTh HAydyHOE OOBSICHEHHWE OWOJOTHYeCKMM (akTaM, mporeccam,
SBJICHUSM, 3aKOHOMEPHOCTSIM, X POJH B KU3HUW OPraHU3MOB U YEJIOBEKa; MPOBOAUTH HAOIIOCHUS
3a KHUBBIMH OOBEKTAMH, COOCTBEHHBIM OPraHW3MOM; OTHCHIBATH OWOIIOTUYECKHE OOBEKTHI,
MIPOIIECCHI U SBIICHUS; CTABUTh HECIIOKHBIE OMOJIOTMUYECKUE SKCTIEPUMEHTHI M MHTEPIIPETUPOBATH UX

pe3yJIbTaThI.



- BbimyckHMK ~ OBJIajieeT  CUCTEMOW  OWOJIOTMYECKHMX  3HAHUM —  MOHATHIMH,
3aKOHOMEPHOCTSIMHM, 3aKOHaMH, TEOpHUSIMH, HMEIOIIMMH BaxxHOe o001ieobpa3oBareibHOEe H
[I03HABATEJILHOE 3HAYEHUE; CBEACHUSIMU 110 UICTOPUM CTAHOBJIEHUS OMOJIOIMH KaK HaAyKH.

- BblycKHMK OCBOMT OO0IIME NPHUEMBI: OKa3aHWs IEPBOM ITOMOIIM; pPallOHAIBHOU
OpraHu3aly TPyAa U OTAbIXA; BHIPALIUBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX PACTCHUN M JOMAITHUX
JKUBOTHBIX, YXO/la 3a HUMH; MPOBEJICHUSI HAOIIOJCHUI 3a COCTOSIHHEM COOCTBEHHOTO OpPraHHU3Ma;
npaBuia paboThl B KaOMHETE OMOJIOTHH, ¢ OMOIOTHYECKUMHE TPHUOOpaMH U HHCTPYMEHTAMHU.

- BrimyckHUK TTpHOOpETeT HaBBIKM HCIOJIB30BAHUS HAYYHO-TIOMYJISIPHOM JUTEPATypHhI
no OWOJIOTHUH, CHPABOYHBIX MaTepuasioB (Ha OyMa)KHBIX U 3JIEKTPOHHBIX HOCHUTEINSX), PECypCOB
WuTepHeTa npu BHIMOIHEHUH YUeOHBIX 3a/1a4.

BbInyCKHUK TIOJTyYUT BO3MOKHOCTb HayYUThCS:

- OCO3HAHHO HUCIOJIb30BaTh 3HAHUS OCHOBHBIX MPABUJI IIOBEIEHUS B MPUPOIE U OCHOB
37I0pOBOT0 00pa3a *KU3HU B OBITY;

- BbIOHMpATh II€JIEBbIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JCHCTBHSX M MOCTYNKAaX IO
OTHONICHHUIO K KUBOU MPUPOJIE, 30POBBIO CBOEMY U OKPYKAIOIIHX;

- OpUEHTUPOBATbCS B CHUCTEME I103HABATEJIbHBIX ILIEHHOCTEM — BOCHPUHHUMATH
uHpopMaIio OHUOJOTHYECKOTO COJEepKaHUsl B HAYYHO-TIOMYJSAPHOM JIMTEpaType, CpeacTBax
MaccoBoi HH(popMalu U MHTepHeT-pecypcax, KpUTHUECKU OLIEHUBATh MOIYYEHHYI0 HH(OpMAIHIo,
aHaNU3upysl ee Ccojep)KaHue U JaHHble 00 MCTOYHMKE WH(pOpMAalMH; CO37aBaTh COOCTBEHHbIE
MUCbMEHHBIE U YCTHBIE COOOIIEHUS O OMOJIIOTMYECKUX SIBICHUSAX U MPOIIEcCaX Ha OCHOBE HECKOIBKUX
HMCTOYHUKOB MH(GOpPMAIUU, CONPOBOXKIATh BBICTYIUICHHE IpE3EHTAIel, y4uThIBasi 0COOEHHOCTH
ayJIUTOPUHU CBEPCTHUKOB.

7KuBble oprann3mbl

Brinyckauk Hayuures:

- BBIJIETISITh CYLIECTBEHHbIE TPU3HAKN OMOJIOTHYECKUX 0OBEKTOB (KJIETOK U OPraHU3MOB
pacTeHuid, KUBOTHBIX, TPHOOB, OaKTepHil) U MPOLIECCOB, XapaKTEPHBIX /ISl )KUBBIX OPTaHU3MOB;

- apryMEHTHUpOBaTh, MPHUBOJUTH JOKA3aTebCTBAa POJACTBA PA3JIMUYHBIX TAKCOHOB
pacTeHuH, KUBOTHBIX, TPHOOB B OaKTEpHIi,

- apryMeHTHpOBaTh, NPUBOAMTH JOKa3aTeNbCTBA pa3IU4YMi pPACTEHUH, KUBOTHBIX,
rpubOB U OaKTepuit;

- OCYILECTBIIATh KJIACCU(UKALNIO OMOJOTMYECKUX OOBEKTOB (pacTeHUH, >KMBOTHBIX,
OakTepuii, TpuOOB) HA OCHOBE ONPENCICHUS WX NPUHALICKHOCTH K  OINpEaeTICHHOU
CHCTEMaTUYECKOW TpymIie;

- PacKphIBaTh POJIb OMOJIOTHH B MPAKTUYECKON JEATEIHHOCTH JOJCH; POIb Pa3IMUHbIX

OpTaHHU3MOB B KH3HH YCJIOBCKA,



- OOBSCHATH OOUTHOCTh MPOUCXOXKIACHUS U DBOJIOIMUH CHCTEMATHYECKUX TPYIII
pacTeHUH U )KMBOTHBIX Ha MIPUMEPAx COMOCTABIICHUS OMOJIOTHYECKUX O0OBEKTOB;

- BBISIBJISITH TIPUMEPBl U PACKPBIBATH CYITHOCTh MPHUCTOCOOICHHOCTH OPraHU3MOB K
cpene oouTaHus;

- pasnuyaTh IO BHEIIHEMY BHJY, CXE€MaM M OIHMCAHHUSAM peajibHbie OHOJOTUYECKHE
00BEKTHI U UX U300paKEHUS, BBISBIIATH OTJIMUMNTEIbHBIC MPU3HAKA OMOJIOTHYECKUX 00BEKTOB;

- CpaBHUBATh OuoOJIOTHYECKHE OOBEKTHl (pacTeHHWs, KUBOTHBIE, OaKkTepuu, TpHOBI),
MIPOLIECCHI KU3HEACSITEILHOCTH; JIeJIaTh BHIBOJBI U YMO3aKIIIOUECHUSI HA OCHOBE

CpaBHEHUS,

- YCTaHABIIMBATh B3aUMOCBSI3U MEXKIY OCOOCHHOCTAMH CTPOCHHS M (QYHKIIUSIMU KJIETOK
Y TKaHEH, OPraHOB U CUCTEM OPraHOB;

- UCIIONIb30BAaTh  METOJBI  OMOJIOTMYECKOW HAayKd: HAOMI0gaTh W ONMHCHIBATH
OMOJIOTUYECKHE 0OBEKTHI M MPOIIECCHI; CTABUTH OMOJIOTUYECKHIE SKCIIEPUMEHTHI U OOBSICHITH UX

PE3yIbTaTHI;

- 3HATh U ApPTYMEHTUPOBATH OCHOBHBIE MIPaBUJIA MTOBEICHHUS B IPUPOJIE;

- AHAIM3UPOBATH M OICHUBATH MOCIICICTBUS ACSITSILHOCTH YEJIOBEKA B TIPUPOJIC;

- OTHCHIBATh W WCIIOJIH30BATh NMPUEMBI BBIPANIUBAHUS U PA3MHOXKEHHUS KYJIbTYpPHBIX
pacTeHUil U JOMAIIHKUX KUBOTHBIX, YXOJIa 32 HUMU;

- 3HATh U COOMIOAATH MpaBmia paboThl B KaOMHETE OUOIOTHH.

BBITTyCKHHK TIOJTyYUT BO3MOKHOCTh HAYUUTHCS:

- HaXOJUTh MH(OPMALMIO O PAaCTEHUSX, KUBOTHBIX Ipubax M OaKTepUsX B HAYUHO
MOMYJSIPHOM ~ NTUTepaTrype, OHOJOTMYECKHX CJIOBapsiX, CHOpaBOoYyHUKax, WHTepHEeT pecypce,
AHAIM3UPOBATH U OIIEHUBATH €€, IEPEBOAUTH U3 OJHOU (DOPMEI B IPYTYIO;

- OCHOBaM HCCIICJIOBATEIILCKON M MPOCKTHOW JESITEILHOCTH TI0 U3YYCHHIO OPraHU3MOB
pPa3IMYHBIX I[APCTB JKUBOW TPHPOJIBI, BKIIOYAsS yMEHHS (OPMYIUPOBATH 3ajadd, IMPEACTABIATH
paboTy Ha 3alIUTY | 3aIIUIIATh ee.

- UCIIONIb30BaTh MPHEMBI OKa3aHUs TEPBOM MOMOIIM TPU OTPABICHHUH SIOBUTHIMU
rpubamu, SJTIOBUTBIMHA PACTEHUSMH, YKyCaX J>XHBOTHBIX, PabOTBI C OIpPEHCIUTEIIMHA PACTECHUH;
pPa3MHOXKEHUS W BBIpANMBaHUS KYJbTYPHBIX PACTCHHUU, YXOJIOM 3a JIOMAIIHUMH J>XUBOTHBIMH; -
OpPUEHTUPOBATLCS B CHCTEME MOPAIBHBIX HOPM M IIEHHOCTEH MO OTHOIICHHIO K OOBEKTaM KUBOM
npupoabl (MPU3HAHUE BBICOKOW IIEHHOCTH JKM3HM BO BCEX €€ MPOSBICHHUSIX, IKOJIOTHUYECKOE
CO3HaHHE, YMOITMOHAIBHO-TIEHHOCTHOE OTHOIIICHUE K 00BEKTaM KUBOU MTPUPOJIBI);

- OCO3HAHHO HMCTIOJb30BaTh 3HAHUS OCHOBHBIX MPABUJI TTOBEACHUS B IPUPO/IE; BEIOMPATH
I[EJIEBBIE M CMBICIIOBBIC YCTAaHOBKHM B CBOHMIX ACWCTBUSX M IMOCTYIKaX IO OTHOIICHUIO K KUBOM
MPHUPOJIC; - CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIEC M YCTHBIE COOOIICHHS O PACTCHUSX, )KUBOTHBIX,

OakTepus U rpubax Ha OCHOBE HECKOJBKHX HUCTOUYHUKOB MH(OPMAIINH, COIPOBOXK/IATH BBHICTYIIJICHHUE



Ipe3eHTalMel, YIUThIBas OCOOCHHOCTH ayJUTOPUU CBEPCTHUKOB; pabOTaTh B IPyIE CBEPCTHUKOB
IpU pPELICHUM I[I03HABATENbHBIX 3aJau CBS3aHHBIX C M3Y4EHHEM OCOOEHHOCTEH CTpPOCHMs U
KHU3HEIEATSIIbHOCTH PACTeHUH, >XUBOTHBIX, TPHOOB M OakTepuii, IUIAHUPOBATH COBMECTHYIO
NeSITeIbHOCTD, YYUTHIBATh MHEHUE OKPYXAIOIIUX U aJEKBAaTHO OICHMBATH COOCTBEHHBIA BKIAJ B
JeSITeIbHOCTD TPYIIIHI.

Yes10BeK U €ro 310p0OBbe

BbinmycKkHUK HayuHuTCs:

- BBIJICJIATH CYIIECTBEHHBIC MPU3HAKU OMOIIOTUYECKUX OOBEKTOB (KMBOTHBIX KIIETOK U
TKaHel, OpraHoB U CUCTEM OPraHOB YeJIOBEKA) U MPOLIECCOB KU3HEAEATEIIbHOCTH, XapaKTEPHbIX JUIs
OpraHu3Ma YeJIOBeKa;

- apryMeHTHpOBaTh, IPUBOJAUTH  JIOKA3aTelIbCTBA  B3aWMOCBSI3M  4e€JOBEKa U
OKpY’Karolllel CpeJibl, pOJCTBA YEIOBEKA C KUBOTHBIMU;

- apryMeHTHpOBaTh, IPUBOIUTH J10KA3aTEIbCTBA OTIIMYUIN YEJIOBEKA OT )KMBOTHBIX;

- apryMeHTHpOBaTh, NPUBOIUTH JOKa3aTeIbCTBA HEOOXOAMMOCTH COOJIOACHUS Mep
npoduIakTUKU 3a00J1eBaHuU, TpaBMaTH3Ma, CTPECCOB, BPEAHbBIX IIPUBbIUEK, HAPYIIICHUS

OCaHKH, 3pEHUS, CITyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX 3a00JICBaHHUIA;

- OOBSACHATH HBONIOLMIO BUAa YenoBek pa3yMHBIH Ha MpUMEpax COMNOCTaBICHUS
OMOJIOTHYECKUX OOBEKTOB U APYIHX MaTepHaIbHbBIX apTe(aKToB;

- BBISBIIATH TPUMEPHl U MOSICHATH NPOSIBIEHHE HACIEICTBEHHBIX 3a00JeBaHUl Y
YeJI0BeKa, CYITHOCTh MIPOLECCOB HACIEICTBEHHOCTH U U3MEHYMBOCTH, IIPUCYIIEN YETIOBEKY;

- pa3nuyath MO BHEUIHEMY BHJIY, CX€MaM M OIMCAaHUSM pealibHble OMOJIOrMYecKue
O00BEeKTHl (KJIETKHM, TKAaHH OpraHbl, CHCTEMbl OpPraHOB) WM UX H300paXEHUs, BBIABIATDH
OTJIMYUTENbHbIE PU3HAKU OMOJIOTHUECKUX 00BEKTOB;

- CpaBHMBaTh OMOJIOrMYeCKHE OOBEKThI (KJIETKH, TKaHW, OpraHbl, CUCTEMbl OpPIaHOB),
MIPOLIECCHI JKU3HENEATENbHOCTH (MUTaHMUEe, JIbIXaHue, OOMEH BEIEeCTB, BBIJCIEHUE U JIp.); JAeaTh
BBIBOJIbI U YMO3AK/IFOUEHHSI HA OCHOBE CPABHEHUS;

- YCTaHABJIMBATh B3aUMOCBSI3U MEXY OCOOCHHOCTSMU CTPOEHHS M (YHKLIUAMHU KIETOK
U TKaHel, OpraHoB U CUCTEM OPraHoOB;

- WCIIOJIB30BaTh  METOABl  OMOJOTMYECKOW HayKW: HaOmomaTh W ONHCHIBATH
Ouonornyeckrue OOBEKTHl W MPOLECCHI; MPOBOAMTH HCCIEAOBAHUS C OpPraHM3MOM 4YeloBeKa H
OOBSICHATB MX PE3YJIbTaThI;

- 3HaThb M apryMEHTHPOBATh OCHOBHBbIE TNPUHLMIIBI 3J0pOBOro o0pa3za KHU3HH,
paLMOHATIBHOM OpraHu3alyy Tpyaa U OTIbIXa;

- aHaATM3UPOBaTh M OIICHWBATh BIMSHUE (PAKTOPOB pHUCKAa Ha 3J0POBHE UEIOBEKA;
ONMCHIBATh U MCIIOJIb30BATh IPUEMBI OKa3aHUs IEPBOM IIOMOIIIH;

- 3HATh M COOTIOATh TIPaBUiIa paboThl B KAOMHETE OUOJIOTHH.



BbINMyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCSH:

- OOBSACHATP HEOOXOAMMOCTh MPUMEHEHUS TEeX WM HHBIX NPUEMOB MpPH OKa3aHUU
NepBOM JOBpa4eOHOW IMMOMOIIM TPH OTPABICHUSIX, 0KOTrax, OOMOPOKEHUSX, TpaBMaX, CHACCHHH
YTOMAIOIIET0, KPOBOTCUCHUSIX;

- HAaXOAUTh HWHGPOPMALMIO O CTPOCHUM M IKHU3HEACITENbHOCTH YeJIOBeKa B
HAYYHOIIONYJISIPHON JIUTEpaType, OMOJOrHMYecKUX CIOBapsx, CIpaBOYHUKAx, HHTepHeTpecypce,
AHAIM3UPOBATH M OIICHUBATH €€, IEPEBOAUTH U3 OTHOU (DOPMEI B IPYTYIO;

- OpPUCHTHUPOBATHCA B CHCTCMC MOPAJIbHBIX HOPM H HGHHOCTCIZ II0 OTHOLICHUIK K
COOCTBEHHOMY 3/I0POBBIO U 3[JOPOBBIO APYTUX JIOJEH;

- HAaXOJUTh B Y4eOHOW, HAy4YHO-TIONMYJISApHOW nuTeparype, MHTepHET-pecypcax
uH(popMaIro 00 opraHu3Me YeIoBeKa, 0OPMIISATE €€ B BHJIC YCTHBIX COOOIICHUN U IOKJIA/IOB;

- AHAJIM3UPOBATH U OLCHUBATH LCJICBLIC U CMBICJIOBBIC YCTAHOBKU B CBOUX HeﬁCTBHﬂX u
IMOCTYIIKax IO OTHOWICHUIO K 3JOPOBBIO CBOCMY U OKPYXAIOUMIUX; MOCICACTBUA BJIUSAHUSA (1)aKTOpOB
pHCKa Ha 3JI0pOBbE YeNOBEKa. CO3/aBaThb COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS 00
OpraHU3Me YeJIOBeKa U €ro >KM3HeAeATeIbHOCTH Ha OCHOBE HECKOJIBKUX MCTOUYHHUKOB MH(OpMAIUH,
COIIPOBOKAATh BBICTYIIJICHUC Hpe3€HTaHHeﬁ, YUYHUTBIBasA OCO6CHHOCTI/I ayauTOpUun CBEPCTHUKOB,

- pa6OTaTB B I'pyIIc CBECPCTHUKOB IMPU PCIICHWHN IMMO3HABATCIIBHBIX 3a/ia4, CBA3aAHHBIX C
OCOOCHHOCTSIMU CTPOEHUS U KU3ZHEJEATEIIbHOCTH OpPTaHM3Ma 4YeoBeKa, MIaHUPOBATh COBMECTHYIO
JEeSTENIbHOCTh, YYUTHIBATh MHEHHUE OKPYKAIOIIUX M a/IeKBaTHO OIIEHUBATh COOCTBEHHBIN BKIAJ B
eI TEIIbHOCTD TPYIIIIEL.

OO0uue OnoJIorHYecKre 3aKOHOMEPHOCTH

BbInycKHUK HAYy4YHTCS:

- BBIJICTISITh CYHIECTBEHHBIE MPHU3HAKA OMOJIOTUYECKHX OOBEKTOB (BUIA, SKOCHUCTEMBI,
O6uocdepsl) U MPOIECCOB, XapaKTEPHBIX JIJIsi COOOIIECTB )KHUBBIX OPTaHU3MOB,;

- APryMCHTUPOBATD, IIPpUBOJUTH J0Ka3aTcJIbCTBA HeO6XOJII/IMOCTI/I 3alIUThI
OKPYXKAOIICH Cpeibl;

- apryMEeHTHUPOBATh, MPUBOJUTH JI0KA3aTEIbCTBA 3aBUCUMOCTU 3JI0POBBSI YEIOBEKA OT
COCTOSTHUS OKPYKAFOIIEH CPEeIbI;

- OCYIIECTBIISATh KJIACCH(PUKAIINIO OMOJIOTHYECKUX OOBEKTOB HA OCHOBE OIPEIEIICHUS
WX MPUHATICKHOCTH K OMPEIeTICHHON CUCTEeMAaTUYECKOU TPYIIIIE;

- packpbiBaTh pOJb OHOJOTUU B TMPAKTUYECKOW JIEATENHHOCTH JIIOJCH; pOIlb
OMOJIOTMYECKUX OOBEKTOB B MPHUPOJIC M JKU3HU YEIOBEKA; 3HAUCHUE OMOJIOTMUECKOr0 pa3HO00pas3us
JUISl COXpaHeHUs: Onocdepsl;

- 06’b$ICH$ITB O6IJ_IHOCTI> MPOUCXOKACHUA W DOBOJJIOLMHA OpPraHu3smMoB Ha OCHOBC

COIIOCTaBJICHUSI 0COOEHHOCTEH UX CTPOCHUS U (PYHKIIMOHUPOBAHHUS;



- OOBSACHATP MEXAHW3MBbl HACJIEICTBEHHOCTH U W3MEHYMBOCTH, BO3HUKHOBEHUS
MPUCTIOCOOJICHHOCTH, MPOLIECC BUA000pA30BaAHUS;

- pa3nnyarh MO BHEUIHEMY BHJy, CXEMaM M OIMCAaHHUSAM peajbHble OMOJIOTHYECKHE
O00BEKTHI HJTH UX U300paKEHUS, BBISIBIISISI OTJIMUUTENIbHBIC IPU3HAKNA OMOJIOTHYECKUX OOBEKTOB;

- CpaBHHMBATh OMOJIOTUYECKUE OOBEKTHI, MMPOLIECCHI; JIeaTh BHIBOJBI U YMO3AKIIOUEHUS
Ha OCHOBE CPAaBHEHUS;

- YCTAQHABJIMBATh B3aUMOCBA3M MEXKAY OCOOCHHOCTSIMH CTPOCHHA U (YHKIHAMHU
OpPraHOB U CHCTEM OPraHoOB;

- UCIIONIb30BAaTh  METOJABl  OMONIOTMYECKOW Hayku: HaOJIogaTh U OMHCHIBATh
Ounosnoruueckre OOBEKTHI U IMPOLIECCHI;, CTABUTh OMOIOTHYECKHE IKCIIEPHUMEHTHI U OOBICHATH UX
pe3yabTaThI,

- 3HATh U apTyMEHTHPOBATH OCHOBHBIC MPaBHJIA TOBEJCHHUS B MIPUPOJIC; aHATH3UPOBATH
Y OILIEHUBATH TIOCIIEICTBHSA JCSITEIHHOCTH YEJIOBEKA B IPUPO/IC;

- OMKCHIBATh M HCIOJB30BATh NMPUEMBI BBIPAIIUBAHUS U PA3MHOXKEHHUS KYIbTYpPHBIX
pacTeHUil U JOMAIIHKUX KUBOTHBIX, YXOJIa 32 HUIMU B arpoIleH03aXx;

- HaxoJWTh B Yy4eOHOW, Hay4yHO-TIOMYJsIipHOW muTeparype, WHTepHET-pecypcax
uH(pOpPMaLIMIO O KUBOM MpUpoAe, oGopMIIsATE €e B BUJE NMUCBMEHHBIX COOOIICHMMH, TOKJIa/lO0B,
pedeparos;

- 3HATh U COOMIOAATH MpaBmia paboThl B KaOMHETE OUOIOTHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

- MOHUMATh IKOJIOTHUECKHE MPOOIeMbl, BOSHUKAIOIINE B YCIOBHIX HEPAIIMOHAILHOTO
OPUPOONOIB30BAHNUS, M ITyTH PEIICHUS 3TUX MPoOIIeM;

- aHaAJM3UPOBATh U OLICHUBATH 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSX U
MOCTYIKAX 10 OTHOIICHUIO K 3/I0POBBIO CBOEMY M OKPYKAIOIINX, ITOCIEJACTBUS BIUSAHUS (HaKTOPOB
pHICKa Ha 370POBbE YEIOBEKA;

- HaXOJUTh HMH(QOPMALMIO MO BOIpocaM oOme OuoJoruv B HAyYHO-TIOMYJISIPHOU
JUTEpaType, CIelHaIN3UPOBAaHHBIX OMOJIOTHYECKUX CIOBapsx, CIpaBOYHUKaAX, IHTepHET pecypcax,
aHAJTM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH M3 OAHON (OPMEI B IPYTYIO;

- OPUEHTHPOBAThCSI B CHCTEME MOPAIBHBIX HOPM M IEHHOCTEH MO OTHOIICHHIO K
00BEeKTaM JXUBOW MPUPOIBI, COOCTBEHHOMY 3/J0pOBBI0 M 3JI0POBBIO JPYruX Jofel (Impu3HaHHUe
BBICOKOW IIEHHOCTH XHM3HHM BO BCEX €€ IMPOSBIEHHIX, SKOJIOTMYECKOE CO3HAHHE, dMOIIMOHAIBHO
IIEHHOCTHOE OTHOIICHUE K 00BEKTaM KMBOU MPUPO/IBI);

- co3laBaTb COOCTBEHHbIE NHCHbMEHHBIE U YCTHBIE COOOIIEHHSI O COBPEMEHHBIX
npobiemax B o0ysacTH OWOJIOTMM W OXpaHbl OKPYKAIOLIEW cpelbl Ha OCHOBE HECKOJBKUX
UCTOYHUKOB HMH(OPMAIIUH, CONPOBOXKIATh BHICTYIUICHHE IPE3CHTAIMEH, YUUTHIBash OCOOCHHOCTU

ayJIUTOPUU CBEPCTHUKOB;



- paboTaTh B TpyIe CBEPCTHUKOB IPU PEUICHUH MO3HABATENIbHBIX 3a7ay, CBSI3aHHBIX C
TEOPETUUYECKUMH U MPAKTUYECKUMHU MpodiaeMamMu B 00JacTH MOJIEKYJISIPHON OMOJIOTHH, T€HETHKH,
9KOJIOTHH, OMOTEXHOJIOTHH, METUIIMHBI U OXPaHbl OKPYKAIOIICH CPe/bl, TUIAHUPOBATh COBMECTHYIO
JESTEIIbHOCTh, YYUTHIBATh MHEHHE OKPYKAIOIIUX WM aJIEKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B

JACATCIIbHOCTD I'PYIIIIBI.

OcHoBHoOe cogep:kanue yueOHOro kypca «buosorus 5 - 9 kiaaceb»

Conep:xxanue o0ydyeHusi B 5 U 6 Kjaccax HaieleHO Ha (GOpMHUpOBaHUE y OOYYAIOIIMXCS
3HaHWW TPU3HAKOB U IMPOLIECCOB IKU3HEACATENLHOCTH (MHUTaHUE, JbIXaHUE, POCT, Pa3BUTHE,
Pa3MHOXCHHE), TIPUCYIIAX BCEM JKUBBIM OpPTaHHW3MaM, B3aUMOCBSI3U CTPOCHHS M (YHKIIHHA, Pa3HBIX
(dbopM perymsiiuu MpOIECCOB KU3HEACITEIHbHOCTU. 3aBEPIIACTCS KypC PACCMOTPEHHEM OpraHu3Ma
KaK €IUMHOTO IIEJIOr0, COTJIACOBAHHOCTH, MPOTEKAIOMIMX B HEM MPOILECCOB U B3aUMOJCUCTBHUS C
OKPYKaIOLLEH CPEeIou.

B kypce 0mosiornu 7 kiacca pacivpsirOTCs 3HaHHS O Pa3sHOOOpA3UU >KUBBIX OPraHU3MOB,
y4daiuecss 0CO3HAIOT 3HAYUMOCTh BHIOBOT'O OOTaTCTBA B MPUPOJIC M KUZHU YEJIOBEKA, 3HAKOMSITCS C
HBOJIIOIIMENA PACTEHUN M SKUBOTHBIX, HM3YYalOT B3aMMOOTHOIICHHUS OPraHU3MOB B MPHPOIHBIX
coo011ecTBax, BIusHUE (GaKTOPOB CPebl HA JKU3HEIEATEIHHOCTh OPTraHU3MOB.

Coaep:xkanue Kypca 6mosiorun 8 Kjacca HampaBieHO Ha GOPMUPOBAHME 3HAHUN U YMEHUI
B OOJaCTH OCHOB aHATOMUM, (U3HOJOTMM W TUTHEHBI YEJIOBEKa, peaiu3allMi0 yCTAaHOBOK Ha
3710pOBBI 00pa3 xu3Hu. CojiepkaHne Kypca OPUEHTHPOBAHO HA YIITYOJICHUE U PaCIIMpPEeHUE 3HAHUN
O TMpOSIBIEHHUM B OpPraHU3ME 4YEJIOBEKAa OCHOBHBIX JKM3HEHHBIX CBOMCTB, II€pBOHAYalIbHBIC
MPEJICTaBICHHUS] O KOTOPHIX ObUIM MOJYYEHBI B 5-7 Kjaccax, IpUOOpeTeHHe a30B OKa3aHUs MEpPBOil
MEJIUIIMHCKOM MOMOIILIH.

Conep:xanue kypca OuoJiorum 9 kjacca TOCBSIIEHO OCHOBaM oOmied Ouosoruu. OHO
HampaBlieHO Ha 00o0OIIeHHe OOMMPHBIX (HAKTHUECKUX 3HAHUKW U CICHUATBHBIX MPAKTHYECKUX
yYMEHH, CPOPMUPOBAHHBIX B MPEABLAYIINX KJIACCaX; TECHO CBS3aHO C Pa3BUTHEM OMOJIOTHYECKOM

HAyKH B LIEJIOM U XapaKTepU3yeT COBPEMEHHBII YPOBEHb Pa3BUTHUS OMOIOTHH.

Conep:xanue nporpammsl. buosorus. 5 kiacc. 34 yaca, 1 yac B HegeJ1I0

Bgenenue. buosiorusi kak Hayka (7 4acoB)

buonoruss — Hayka o uBoW mnpupose. Meroapl u3ydeHus Ouonoruu. Kak paborath B
nabopatopun. PaznooOpaszue xuBoi mpupoasl. Cpessl 00MTaHUS OPTaHU3MOB.

KieTka-ocHOBa CTpOeHUs M )KU3HeAeATeIbHOCTH Oprann3moB (10 yacos)

VBenmuuutenbHble  NpuOOpel.  XUMHUYEeCKHi  cocTtaB  KieTKH. CTpoeHHe  KIETKH.

XHSHGI[GHTGHBHOCTB KIICTKH.



JlaGoparopHbie padoThbI:

1. YcTpoilcTBO MUKpPOCKOTIA ¥ PUEMBI PAOOTHI C HUM.

2. PaccMaTpuBaHMe KJIIETOUHOTO CTPOECHUS PACTEHUN C TIOMOIIBIO JIYTIBI.

3. OOHapykeHHEe OPTaHUYECKUX BEIIECTB B KJICTKaX PACTCHUH.

4. [IpuroToBieHue U paccMaTpuBaHuE Mpernapara KOKHUIIbl YeIIyH JTyKa M0 MUKPOCKOTIOM.

5. IlpuroToBiieHHE M paccMaTpUBaHUE IpernapaTa IUJIACTUZ B KIETKaxX 9IIoloB TOMara,
pSAOMHBI, IIUIIOBHUKA).

Mmnoroo0pa3ue opranuzmos (18 yacoB)

Knaccudukanmss opranm3zmoB. CrtpoeHue u MHorooOpasmwe Oaktepuit. CTpoeHue u
MHOTrooOpa3ue rpuboB. XapakTtepucTtuka napcrBa Pacrenms. Bopopocmu. Jlumaiinuku. Mxwu,
NANoOpOTHUKM, IulayHbl, XxBou. Cemennble pacteHus. ILlapctBo JXuotnsle. IloaumapcTBo
Onnoxnerounsie. [loamapctBo MHuorokierounsie. becrno3BoHOuUHbIE KUBOTHBIE. [103BOHOYHBIE
JKUBOTHBIE. MHOTOOOpa3ue 5KMBOW TIPUPOIBI.

JlaGopaTropHble padoThbI:

1. OcoGeHHOCTH CTPOSHHS MYKOpPA U APOXIKEH.

2. BHelHee cTpoeHHE IBETKOBOT'O pacTEHUS.

Coaep:xanue nporpammsl. buosiorus. 6 knace. 34 yaca, 1 yac B HeeJ1I0

Pa3nen 1. ’KusHenesite1bHOCTH opranu3mos (17 4.)

OOMeH BellecTB — IVIaBHBIN MPHU3HAK KU3HU. [Ipoliecchl )KU3HENEATEIbHOCTH OPTraHU3MOB.
O6men BemectB. CocTaBHBIE KOMIIOHEHTHI OOMEHA BEIIECTB: MUTAHHE, JbIXaHUE, MOCTYIJICHUE
BEIIECTB B OPraHM3M, UX TPaAHCIOPT M NpeoOpa3oBaHHe, BblaeieHUe. lcrosnb30BaHME SHEPrHH
opranusmamu. [louBeHHOE TUTaHNE PaCTEHUN.

[Tutanue. CriocoObl MHUTaHUS OPraHU3MOB. ABTOTPO(HBIE U TeTEPOTPOPHBIE OPraHU3MBI.
[TouBennoe mnuranue pacreHuid. Kopenb, ero crpoenne u ¢yHkuuu. llormomenue Boabl u
MUHepaJIbHBIX BelecTB. JlabopaTtopHslii onbIT «IlorsomieHrne Bogsl KOpHEM.

VYnobpenus. YmpaBieHue MOYBEHHBIM MHUTAHUEM pacTeHUi. YI00peHHs MUHEpalbHbIE U
opranuueckue. CrocoObl, CPOKM M /103bl BHECEHHs ynoOpeHuil. Bpea, HaHOCHUMBINA OKpyXxarouieu
cpelie UCTOIb30BaHMUEM 3HAUUTENBHBIX /103 YA0OpeHuil. Mepbl oXpaHbl IPUPOAHOMN CPEIbL.

dotocunTtes. PorocunTe3. XIOPOMIACThI, XJIOPOPUILL, UX POJIb B POTOCHHTE3E. YIIPaBICHHUE
(OTOCHHTE30M PACTEHHUU: YCIOBUS, BIUAIOLINE HA UHTEHCUBHOCTD (DOTOCHHTE3A.

3Havyenne ¢oTocuHTe3a. 3HadyeHWe ¢oTocuHTe3a. Ponb pacTeHWil B 00pa3oBaHWU W
HaKOIJICHUN OPTaHMYECKUX BELIECTB M KHcaopoa Ha 3emuie. [Ipobnema 3arps3HeHus BO3ayXa.

[Mutanue Oakrepuii m rpuboB. Ilutanme Oakrepuit u rpuboB. PazHooOpasue crnocoboB
nutanus. ['pubdsl canpotpods! 1 napa3utsl. CUMOHMO03 y 6akTepHii U TprOOB.

I'ereporpoduoe nuranue. PacTutenbHOSIIHBIE )KUBOTHBIE.



I'ereporpodroe nutanue. [Iuranme xuBoTHBIX. [lumeBapenue. [luma Kak CTPOUTETHHBIN
MaTepual M HUCTOYHMK D3HEpPrud Ais KHUBOTHbIX. CrocoObl JOOBIBAaHUS NHUILM KUBOTHBIMH.
PacturenbHOsAIHBIE )KUBOTHBIE.

[InoTosHbBIE U BCEAHBIC )KUBOTHBIE. XUIIHBIC PACTCHUS.

[InoTosiAHbIE U BCEsAHBIE KUBOTHBIE, OCOOCHHOCTH NMUTAHUSA M JOOBIBAHUS IUILU. XHUIIHbIE
pacTeHus.

['a3000MeH MeX Iy OPraHU3MOM U OKpYKaroIIen cpenoi [[pixanue ;KMBOTHBIX.

JlpIxaHhe Kak KOMIIOHEHT OOMEHa BEIIECTB, €r0 POjb B JKU3HM OPraHU3MOB. 3HAu€HUE
KHCIIOpo/a B mpouecce AbixaHus. OpraHbl AbIXaHUS y XKUBOTHBIX. OCOOEHHOCTH Ta3000MeHa Y
JKUBOTHBIX.

JIpIXaHHe pacTEeHUN.

JlbIxaHue pacTeHH, ero CymHoCTb. Pojib yCcThUIl, YeUEBUUEK U MEXKKIETHUKOB B ra3000MeHe
y pacteHuil. lIpumenenne 3HaHUM O ABIXaHUU PACTEHUM IIPU UX BBIPALMBAHUM U XPAHEHUH YPOXKas.
JlaGopaTopHbIii OnbIT «BeieeHre YIIIEeKUCIOro Ta3a NPy AbIXaHUM».

IlepenBurkenue BemecTs B oprauusMax. [lepenBrkenue BEIECTB y paCTEHUM.

[lepenBurkeHue BelIeCTB y pacTeHHM. TpaHCHOpPT BELIECTB KaK COCTaBHAas 4acTh OOMEHa
BeuiecTB. [lpoBomsmas ¢ynkuus credns. IlepeaBmxkeHne BojAbl, MUHEPAJIbHBIX U OPraHUYECKUX
BellecTB B pacrteHuu. JlaGopatopHblii ombIT «llepenBukeHne BeIIECTB IO IOOETy pacTeHUS».
3amacaHue OpPraHMYeCKMX BEIIECTB B OpraHax pacTE€HUH, WX HCIOJIb30BAHUE HA IPOLECCHI
KU3HEACSITEIIBHOCTHU. 3alllUTa PACTEHUN OT MOBPEKACHHUH.

[IepenBuxkeHne BEMECTB Y )KUBOTHBIX.

[lepenBuxkeHne BemlecTB Yy JKUBOTHBIX. KpoBb, €€ cocTaB, (QYHKIMM U 3Ha4yeHUE.
KpoBeHocHas cucrema )KUBOTHBIX, OpraHbl KPOBEHOCHON CHCTEMBI: KPOBEHOCHBIE COCYIBI U CEPALIE.
Ponb remodunum u KpoBU B TPAHCIOPTE BELIECTB B OPraHU3M >KMBOTHOTO U OCYILECTBICHUU CBS3H
MEXy €ro OpraHu3MaMH.

OcBOOOX/IeHHEe OpraHM3Ma OT BPEAHBIX MPOAYKTOB KHU3HEIEATENbHOCTH. Bbinenenue y
pacTeHUN.

OOpazoBaHue KOHEYHBIX MPOAYKTOB OOMEHa BELIECTB B MpOIECcCe >KU3HENEATEIbHOCTH
OpraHu3MoB. Bplnenenne u3 opraHn3ma MpOAYKTOB KM3HEIEATEIbHOCTH. BbIfenenre y pacTeHu:
yJlaJieHue POTyKTOB OOMEHa BEIIECTB U3 PACTUTENHLHOIO OPraHu3Ma Yepe3 KOPHH, YCThUIIA, JTUCTHSI.
Jucronan.

Beiaenenue y )KMBOTHBIX.

VYnaneHue nmpoayKTOB OOMEHa BEIIECTB M3 OpPraHM3Ma JXUBOTHOIO uepe3 kalOpbl, KOXKY,
nérkue, noyku. OCOOEHHOCTH MPOLIecca BBIICICHUS Y KUBOTHBIX.

JlabopaTopnasi paora:

[lepenBurkeHue BEIIECTB O MOOETY pacCTeHHUS.



Pasznea 2. Pa3amHokeHue, POCT M pa3BUTHE OPraHu3MoB (7 4.)

PasMHOkeHue opraHu3MoB, ero 3HaueHue. becrnonoe pa3sMHOKEHHH.

Pa3mHOXEHME OpPraHu3MOB, €ro pojb, a MPEEMCTBEHHOCTU IOKOJIEHUI. Pa3MHOKeHue Kak
Ba)KHEHIIee CBOMCTBO oprann3MoB. CriocoObl pasMHOXKEHUSI OPraHu3MOB. becronoe pa3MHOKeHHE
pactreHuid u KuBOTHbIX. JlaboparopHas pabota «BereraTuBHOE pa3MHOXKEHHE KOMHATHBIX
pacTeHuin»

ITonoBoe pa3zMHOXEHUE.

ITonoBoe pa3smHoO)keHuUe, ero ocodeHHoctu. [lonobie kiietku. OmnogorBopeHue. L{BeTok —
OpraH TMOJOBOIO Pa3MHOXKEHHUs pacTeHHi, ero crpoeHue u ¢GyHkuuu. OnbUieHHe. YCI0KHEHHE
MIOJIOBOI'O PAa3MHOXKEHHS B MPOLECCE UCTOPUUYECKOTO Pa3BUTHUSA. 3HAYEHHUE IOJIOBOIO PAa3MHOXKEHUS
JUIsl IOTOMCTBA U 3BOJIIOLMU OPTaHUYECKOT0 MUPA.

Poct u pa3ButHe — CBOICTBA JKUBBIX OpraHn3MoB. UHIMBUIyaIbHOE Pa3BUTHE.

Poct u pasButme — CBOWCTBAa JKMBBIX OpraHu3moB. [IpuumHBI pocTa OPraHU3MOB.
[TpoaomKUTENT HOCTh POCTa pacTeHUl U KUBOTHBIX. OcoOeHHOCTH pocTa pacTeHuil. JlaboparopHas
pabota «OrmpeneneHre Bo3pacTa JjepeBa (CTBOJA HIIM BETKH) IO couiy». MHAuBHIyambHOE
pa3BuTue. B3auMOCBsI3M MPOIECCOB POCTAa M Pa3BUTHUS OPraHU3MOB. ATPOTEXHUYECKHUE MPUEMBI,
YCKOPSIOIINE POCT PACTEHHIA.

JlabopaTopHas padora: BeretaTuBHOE pa3MHOKEHHE KOMHATHBIX PaCTEHHI.

Pazpnen 3. Peryasiuus :xu3HeaesiTeJJbHOCTH Opranu3mMos (11 4.)

CrocoOHOCTh OpraHU3MOB BOCIPHUHUMATh BO3JEHCTBUM BHEIIHEH Cpebl M pearupoBaTh Ha
HUX

PazgpaxxuMocTh — CBOWCTBO JKMBBIX OpPraHu3MoOB. Peakiusi pacTeHUM M JKUBOTHBIX Ha
M3MEHEHUS B OKPY’Kalollel cpene. BuoputMsl B AKU3HU OPraHU3MOB.

['ymopanbHas perynsuus sKu3HeaesTeTbHOCTH OPTaHU3MOB.

buonornueckn akTWBHBIC BelIecTBa — TOPMOHBL. ['opMoHanbHas perymsiusa. ['ymopanbpHas
peryisuus. DHIOKPUHHAS CUCTEMA, €€ POJIb B TyMOPAIbHOM peryasiliui OpraHu3MoB.

HeliporymopanbHast peryisuus ;ku3HeAes i TeIbHOCTY MHOTOKJIETOYHBIX KUBOTHBIX.

Obmee mnpencraBieHue o HepBHOM cucrteme. Helipon. Pednexc. HeiiporymopanbHas
pEryJsLus MpoLeccoB KU3HEIEATETbHOCTH OPraHU3MOB.

[loBenenue. JIBurarenbHast akTUBHOCTb Y pacTeHUd. Buabl moBeeHUs AKUBOTHBIX.

JIBr>KeHrEe OpraHU3MOB.

JIBrokeHne — CBOMCTBA JKMBBIX OpraHu3MoB. MHoOroo0pasue crmoco0oB JIBHKCHUS
opranu3MoB. JIBuxeHue y pactenuil. [lepeqBukeHue UBOTHBIX.

Opranusm — eIMHOE LIENOE.

[enoctHocTh Opranusma. B3anMMOCBA3b KIETOK, TKaHEW, OPraHoB B MHOTOKJIETOYHOM

OpraHu3Me.



JlaGopaTopHasi padora: l3ydeHue peakiuu aKBapUyMHBIX pPbBIO Ha pa3apakUTeNd U

dbopmupoBaHKe Y HUX pedIeKCOB.

Conep:xanue nporpammel. buosiorus. 7 kiaacc. 684/roa (2 4/nen.)

BBenenue. MHoroo0pasue oprann3dMoB, Ux kjaccupurkanus (2 4.)

CucremaTka - Hayka O MHOroo0pasuu M Kiaccu(puKalud OopraHu3MoB. Bua— wucxonnas
eAMHMIIA CUCTEMATHUKH. Knaccudukanus KHUBBIX OpPTraHHU3MOB.
Jemoncmpayuu: Tabnupl ¢ U300paKEHUEM MIPEICTABUTENCH PA3TUYHBIX [IAPCTB KUBOW MPUPOIBIL.

I'naBa 1. bakrepuu. I'puosbl. JInmainuku (6 4.)

baktepun - posimepHble opraHu3Mbl. OCOOEHHOCTH CTPOCHUS U KHU3IHEACSITEIHLHOCTH.
PasnooOpasue OakTepuii, UX pacmpocTpaHeHue B mpupoje. Ponp Oakrepuil B MpUpOAE W KU3HU
YEJI0BEKa.

['puObI - mapcTBO XKMBOWM MpHpoabl. MHOrooOpasue rpubOB, UX POJIb B JKU3HU YEJIOBEKA.
['puOBbI - mapa3uThl paCTeHUN, )KUBOTHBIX, YEIOBEKA.

JInmaiHUKY - KOMIUIEKCHbIE CHMOMOTHYECKHE OpraHu3Mbl. Polib B Ipupoe, UCIOIb30BaHuE
YEJIOBEKOM.

Jlemoncmpayuu: HatypanbHble OOBEKTHl (TPYTOBUK, piKaBUMHA, TOJIOBHS, CIOPBIHbS,
JUIIANHUKH ), MYJISIKH IJIOJOBBIX TeN HUIATIOYHBIX rpuooB.
Jlabopamopnas paboma: V3yuenune cTpoeHUs IIIECHEBBIX IPUOOB.

Ilpakmuueckasa paboma: Pacno3HaBaHue CheJJOOHBIX U SITIOBUTHIX TPHOOB.

I'naa 2. MHoroo0pa3ue pacTurejibHOTo Mupa (25 u.)

Bonopocnu - naubonee npeBHuE HM3IIME pacTeHUs. OJHOKIETOYHbIE U MHOTOKJIETOUHBIE
Bogopociu. CTpoeHMe, >KHU3HEAEATEIbHOCTh, pa3MHOXkeHue. Ponb Bojgopocnell B NIpUpoOIE,
MCIIOJIb30BAaHUE B MPAKTUYECKOM EATEIBHOCTH U OXpaHa.

PunnoduTs! - nepBbie Ha3eMHbIe BbiciIe pacTeHus. [losBnenne Tkaneil. Tkanu pacTeHHiA.

Mxu, cTpO€HHE U KU3HEAEITENbHOCTh. POib MXOB B NpUPOJE, XO3AHCTBEHHOE 3HAYEHUE.
Cpenoobpasyrolee 3HaYeHHE MXOB.

[TanopoTHUKH, CTpOEHHE U KU3HEAESITeIbHOCTh. MHOrooOpa3ue MnarnopoTHUKOB, UX pPOJIb B
npupone. CpenooOpasyroliee 3Ha4eHHEe MaoOpOTHUKOB. Vcronb30BaHNe U OXpaHa MAalOPOTHUKOB.

Cemennble pacteHus. OCOOEHHOCTHM CTPOEHHS W JKU3HEAEATENIBHOCTH TOJIOCEMEHHBIX.
MHoroo0pasue roJoceMeHHbIX. XBOMHBIN Jiec Kak MPUPOJHOE cOOOIIecTBO. Poib ronoceMeHHbIX B
MIPUPOJE, UX UCIIOIb30BAHUE.

[TokpbITOCEMEHHBIE pacTeHUsI, 0COOCHHOCTH UX CTPOCHHS U MPOLECCOB KU3HEACITEIbHOCTH.
MHoroo0Opa3ne MOKpbITOCEMEHHBIX, HuX Kiaccudukanus. Kimacc JIBynonpHbIe, BaKHEHIIHe
ceMelicTBa Kiacca (C ydeToM mpupoaHoro okpyxkenus). Kimacc OpHomosnbHbIe, BaKHEWIIUE

ceMelicTBa Kiacca.



MHoroo0pasue pacTeHHid, BBIPAIIMBAEMBIX YETIOBEKOM.

Jlemoncmpayuu: xxvuBble 1 repOapHble SK3eMIULSIPbl PACTEHUN pPa3HBIX OTJENOB, KJIACCOB U
CEMEICTB MOKPHITOCEMEHHBIX; MUKPOIIpENapaThl TKaHEW pacTeHUM; KyJIbTYypHbIE PACTEHHSI PETUOHA;
NpUCNOCO0ICHHOCTh PACTCHUN K )KU3HU B PAa3HBIX CpeIax OOUTaHMUSL.

Jlabopamopnuvie pabomot:

N3ydeHue BHEUTHETO CTPOCHUSI BOJOPOCTEH.

N3ydeHne BHEUIHETO CTPOCHUS MXOB (HAa MECTHBIX BUJIAX).

N3yuenue BHENIHETO CTPOCHUS MAMIOPOTHUKA (XBOIIA).

N3ydenue ctpoeHuss 1 MHOrooOpa3us roloCEMEHHBIX PacTEHUH.

N3ydenue cTpoeHuss 1 MHOroo0pa3us MOKPHITOCEMEHHBIX PACTEHUH.

N3ydyeHue opraHoB LIBETKOBOI'O PACTEHUS.

N3ydenue cTpoeHus CEMsIH OHOOJIBHBIX U JIBY10JIbHBIX PACTECHHH.

N3ydeHne BUIOM3MEHEHHBIX TOOCTOB (JTyKOBHIIA, KOPHEBHIIE, KITYOCHB).

Ilpakmuueckue pabomoi:

PacnioznaBanue Hanboliee paclpoCTpaHEHHBIX PACTEHUN CBOEH MECTHOCTH.

Pacno3naBaHne Ba)XHEHUIINX CENbCKOXO35MCTBEHHBIX KYIBTYD.

Omnpenenenre NPUHAIIEKHOCTH PACTEHMM K OIpPENEIeHHOW CHCTEMaTH4eCKOW TIpymme ¢
MCIIOJIb30BAaHUEM CIIPABOYHHUKOB U ONPEACIUTENCH.

I'maBa 3. MHoroo6pa3ue xxkuBOoTHOro Mmup (28 4.)

OO6mue cBefeHus 0 )KUBOTHOM Mupe. OCHOBHBIE OTJIMYHS KUBOTHBIX OT PACTEHUH, YEPTHI UX
cxozcTBa. CucreMaTuka )UBOTHBIX. OXpaHa )KMBOTHOTO MHpA.

Oonoxnemounsie scusomuvie. OCOOEHHOCTU CTPOSHUS U KU3HEIEATEIILHOCTH, MHOTOO0pa3ue
OJTHOKJIETOYHBIX. [lapa3uTuyeckue OJHOKIETOUYHbIE. Mephsl MpeAynpexacHus 3a0o0leBaHuM,
BBI3bIBAEMbBIX OJJHOKJIETOUHBIMH. POJIb OTHOKJIETOUHBIX B MPUPOE U HKUZHU YETIOBEKA.

Mmnozoknemounvie  owcusommuvie. OCOOEHHOCTH ~ CTPOGHMSI M JKU3HENEATEIBHOCTH.
Cnenuanu3zanus KIETOK. TKaHHM, OpraHbl, CHCTEMbl OpPraHOB OpraHuW3Ma >KHMBOTHOTO, HX
B3alMOCBS3b.

Kumeunononoctusie. OcoOEHHOCTH CTPOEHUS U KUZHEACSITEIbHOCTH KHUIIEYHOMOJOCTHBIX.
Pediiekc. MHOTOOOpa3ne KUIIEUHOTIOJIOCTHBIX, X POJIb B IPUPOJIE U KU3HU YETOBEKA.

UYepBu. OCOOCHHOCTH CTPOEHHUS U JKU3HEAEATENbHOCTH uepBeid. MHoroobOpasue dyepseil.
[Tapazutuueckue depBu. Mepbl NpeaynpexAeHUs 3apakeHHs Mapa3uTUYECKUMHU dYepBsiMu. Poib
YyepBel B MPUPOJIE U )KU3HHU YeIOBEKa.

Mommocku. OCOOCHHOCTH CTPOCHHUS M JKHU3HEACATEIHOCTH MOJUTIOCKOB. MHOTO00Opasme
MOJUTIOCKOB. IIpombIcI0BOE 3HaUEHNE MOJIITIOCKOB. POJIb MOJIITIOCKOB B IPUPOJIE U JKU3HH UEIIOBEKA.

Unenucronorne. OCOOCHHOCTH CTPOEHUS UM JKU3HEAEATENILHOCTH  YICHHUCTOHOTHX.

MHuoroo6pa3ue wieHUCTOHOTUX. WHCTUHKTHL. YUneHHCTOHOTHE - BO30OYAMTENUM U MEPEHOCUUKHU



BOo3OyauTenel OOJe3HEeW dYelloBeKa W >KMBOTHBIX, BPEIUTEIH CEIbCKOXO3SMCTBEHHBIX PACTCHUM.
Meps! npenymnpexaeHus 3adoneBanuii. Menonocusie muensl. [TyenoBoactBo. Ponb uneHCTOHOTHX B
MpUPOJIE, UX MPAKTUUECKOE 3HAUCHHUE U OXPaHa.

XopnoBeie. O0mas xapakrepucTuka. PpioObl. OCOOCHHOCTH CTPOSHUS U KHU3HEACITEILHOCTH
pb16. MHOTr00Opasue po1d. Ppi60m0BCTBO M pr1OOBOACTBO. POsIb B pUpoie, MpakTHUIECKOE 3HAUCHUE
U OXpaHa pbIO.

3eMHOBO/IHBIE W THpecMblKatouuecs. OCOOCHHOCTH CTPOCHUSI U KUZHENEATEIbHOCTH,
MHOT000pa3ue 3eMHOBOJHBIX U MpecMblkatouuxcs. [IpegoxpaneHue oT yKycoB U MepBasi MOMOIIb
pU yKyce sJ0BUTON 3Meu. Poib B mpupoje, mpakTHUeCKOe 3HAYeHHE W OXpaHa 3€MHOBOJHBIX U
MIPECMBIKAIOIIUXCSI.

[Ttuer. OCOOEHHOCTH CTPOCHUS W TMPOIECCOB JKU3HENCATEIIBHOCTH, MHOTOOOpa3ue ITHII.
3abora o moromctBe y ntuu. IItunesoacrso. [lopoast nrun. Ponb B mpupopae, mpaktuyeckoe
3HA4YCHHE, OXPaHA MTHII.

Mnekonurtaromue. OcoOEHHOCTH  CTPOGHHMSI M MPOLIECCOB  KU3HEICSATENbHOCTH,
MHOrooOpasue  MieKomuTarommx. 3abora o  mortomctBe. JKuBOTHOBOACTBO.  [loposs
MJIEKOMUTAOMUX. Poib B Tpupoje, MPAaKTUUECKOE 3HAYEHHWE U OXpaHa MIICKOMHUTAIOIINX.
Jlemoncmpayuu: Tabnvubl, aTiachkl, IUANO3UTHUBBI, BUACO(DHIBMBI MO OWOJOTHU >KUBOTHBIX;
MUKpOTIpenapaThl OJHOKIETOYHBIX XKUBOTHBIX, THAPHI, JAHIIETHUKA; 00pa3Ibl KOPAJUIOB; BIaKHBIE
npenaparbl MeAy3; KOJUIEKIIMM M BIIAXKHBIE IMpenapaThl MOJUTIOCKOB; KUBBIE BOJIHBIE MOJUIIOCKH;
KOJUICKIIMM  YJIEHUCTOHOTHX;  CKEJETHl  KOCTUCTOM  pbIOBI, JISATYIIKH,  SIIEPUIIBI,  IITHIIL,
MJIEKOMTUTAIOIIINX MOJIEITb st MITULIBL; yyyesna TITHUII " 3BEpEH.
JlabopaTopHbie padoThI:

N3ydyenne MHOTOOOpa3usi OJTHOKIETOYHBIX KUBOTHBIX.

N3yuenune cTpoeHUsI KJIETOK M TKaHEeH MHOTOKJIETOYHBIX )KUBOTHBIX.

N3yuenne BHEMIHETO CTPOEHHUS MTOKICBOTO UYEPBs, HAOIIOJEHHE 3a €r0 MEPEIBIKCHHEM M
peakMsIMU Ha pa3ApaKeHUs.

W3ydeHne BHEITHETO CTPOCHUS U MHOTOOOPA3Hsl WICHHUCTOHOTHX MO KOJUICKITHSIM.

N3yuenne BHENIHETO CTPOEHUS PHIO.

N3yuenune BHENIHETO CTPOSHUS TITUIT, 0COOEHHOCTEH MEPhEBOT0 MOKPOBA.

IKcKkypcuu:

3HaKOMCTBO C mTUlaMu Jieca (mapka). CocTaBieHre CIUCKA NTHI] MECTHOU (payHHBI.

MHoroo6pasue 3Bepei poIHOTO Kpas (Ipupojia, KpaeBeAIeCKU My3ei, 3001apK).

I'naBa 4. IBoJIOIUA PACTEHUH M )KMBOTHBIX, UX OXpaHa (3 4.)

DTanbl 3BOJIIOIUMU OPraHUYECKOTO MHUpa. OBOJIOLUUS PACTEHUH: OT OJHOKJIETOUYHBIX

BOILOpOCJIGfI A0 MOKPBITOCCMCHHBIX. OTalbl Pa3BUTHA 0€eCI03BOHOYHEIX U IT03BOHOYHBIX KMBOTHBIX.



Jlemoncmpayuu: oTrieyaTKu pacTEHUN U KUBOTHBIX, MaJCOHTOJIOTUYECKUE TOKA3aTeIbCTBA
SBOJIIOIHH.

I'naBa 5. Ikocucremsbi (4 4.)

EcrecTBeHHBIE M HMCKYCCTBEHHBIE 3KOCHUCTEMBI (BOAOEM, JIyT, Jiec, Mmapk, cam). DakTopsl
Cpelbl M UX BIUSHUE HA SKOCUCTEeMBI. Llenu nmutaHus, moToku 3Hepruu. B3auMocBs3b KOMIIOHEHTOB
SKOCUCTEMBI ¥ UX IPUCIIOCOOJIEHHOCTD IPYT K Ipyry. OXpaHa 3KOCHUCTEM.

Jlemoncmpayuu: CTpyKTypa 3KOCUCTEMBI (AMHAMUYECKass MOJIENb); MUILEBbIC IEMH; TUIIbI
B3aMIMOJICHCTBHS Pa3HBIX BUJIOB B 3KocHcTeMe (CHMOMO03, apa3uTH3M, XUITHAYECTBO); PACTCHUS H

KUBOTHBIC PAa3HBIX OKOJIOT'MYCCKUX TI'PYIIIL.

Conep:xanue nporpammel. buosorus. 8 kiacc. 68 4/roa (2 4/nen.)

BBenenue. UenoBek kak Ouosornyeckuii Bus (4 4)

3HaueHue 3HAHMW O YEJIOBEKE I CaMOIIO3HAHUS U COXpaHEHUs 30pOBbs. AHATOMUS,
dbuznonorus, MCUXoJI0rHsl, TUTHEeHa, MEIUIIMHA - HAYKU O 4YeloBeKke. MeToIbl U3y4eHHs] OpraHu3Ma
YeN0BeKa, X 3HaYCHHE U UCIIOJIb30BaHUE B COOCTBEHHOM KHU3HHU.

YenoBek Kak OMOJIOrMYECKUN BUJ: MECTO U POJIb YEIOBEKAa B CUCTEME OPraHUYECKOTr0 MHpA;
€ro CXoACTBO C JKUBOTHBIMHA U OTIIMYHSA OT HUX.

OCHOBHBIE ATalbl HBOJIIOIMH YelOBeKa. BinsHUe OMOTOTUYECKUX M COIUAIBHBIX (PaKTOPOB
Ha 3BOJIIOLIMIO YesoBeka. YenoBeueckue pachl.

JleMOHCTpanuM: MOJIENHY, KOJUIEKIIMH, BJIa)KHBIE Mpenaparbl, WUIIOCTPUPYIOIIME CXOACTBO
YCJIOBEKAa MW  KHUBOTHBIX, MOICIb «HpOI/ICXO)KI[eHI/IC YCJIIOBECKA», OCTaTKHu MﬂTGpHEU'II:HOfI
MEePBOOBITHOM KyIbTYphI YEIOBEKA; UILTIOCTPAIIMH MIPEICTABUTENEH Pa3INUHbIX pac YeloBeKa.

I'maBa 1. O01mmii 0630p opranusma 4yejioBexa (34)

CrpoeHne opraHuzMa 4YelloBeKa. YPOBHM OpraHu3allid oOpraHusMa uyesnoBeka. Kierku
OopraHu3Ma 4€JIOBCKaA. Txanu: SIMUTCINAIBHBIC, MBIIICYHBIC, COCANHUTCIILHBIC, HCPBHAA; UX CTPOCHUC
u ¢yHKIU. OpraHbl ¥ CHCTEMBI OPTaHOB YEIIOBEKA.

[Iporieccyl KHU3HEACSITENTFHOCTH OpraHW3Ma dYenoBeka. [loHsTHE O HelporymopaabHOI
pEryJlny Kak OCHOBE JKU3HEIEATENbHOCTH opranuima. Pednekc. Peguexkropnas nyra.

JleMoHCcTpanum: TabIULbl C HU300paKEHUEM CTPOEHHUS U pa3HooOpa3usi KIETOK, TKaHEW,
OpPTraHOB U CHUCTEM OPTraHOB OpraHU3Ma YeJIOBEKa.

CamoHa0J/II01eHNsI: MUTATEIbHOTO peduiekca M YCIOBHM €ro MPOSBICHUS U TOPMOXKCHHS,
KOJIEHHOTO peduiekca u Jp.

JlaGoparopHas padora:

N3ydyeHne MUKPOCKOTTMYECKOTO CTPOCHHSI TKAaHEH OpraHru3Ma 4e0BeKa.

I'nasa 2. Onopa u aBuxenne (6 4)



CoctaB M (yHKIIMM OMOPHO-ABUTATENbHOW cHCTeMbl. CTpoeHHe W (YHKIIMU CKelneTa
yesnoBeka. CtpoeHue u poct Kocteil. CoeTMHEHUsT KOCTE.

Crpoenne u (QYHKIUHM CKEJIETHBIX MbIII. PaboTa CkeneTHpIX MbII. Perymsmus
JEeSITEILHOCTH MBIIII. YTOMJICHHE MBI, 3HAaueHUE (PU3MUECKUX YMPaKHEHHWH I MPaBUIBHOTO
pa3BUTHUS OMIOPHO-ABUTATEIbHON CUCTEMBI. [ J1aik1ie MBIIIIIBI U UX POJIb B OPTaHU3ME YEJIOBEKA.

Hapymenust omnopHo-nBuratensHoil cucremsl. [Ipodunaktuka TtpaBMaTuszMa. Ilpuemsr
OKa3aHMs JOBpaueOHON momomu cebe M OKPYKAIOUMM MpH TpaBMax OIOPHO-IBUTATEIBHOM
cuctemsl. [IpeaynpexieHne mIoCKOCTONUS U UCKPUBIIEHUS TIO3BOHOYHHKA.

JleMOHCTpalUM: CKEJIET U MYJISDKU TOpCa YeloBeKa, Yeperl, KOCTH KOHEYHOCTEH, MO3BOHKH,
pacmuiibl KOCTEH; IpUeMbl OKa3aHHsI IIEPBOM MOMOIIY MPU TPAaBMaX OMOPHO-ABUTATEIbHON CUCTEMBI.

Camona0Jo1eHusi: paboThl OCHOBHBIX MBIIIILL, POJIH IJIEYEBOIO MOsICA B IBUKEHUSAX PYKH.

JlaGopaTopHble padoThI:

N3ydeHne BHEUTHETO BU1A OTAEIbHBIX KOCTEN CKEJIETA YEJIOBEKA.

N3ydenue BIUSHUS CTATUYECKON U TUHAMHYECKON paOOThI HA YTOMJICHHE MBIIIILI.

I[IpakTuyeckue padboTbI:

BrisiBneHue niaockocTonus (BbIIOIHSAETCS 10Ma).

Pacnio3naBanue Ha HarIAIHBIX TTIOCOOUSIX OPIaHOB ONOPHO-ABUTATEIbHON CUCTEMBI.

I'maBa 3. BuyTpennsisi cpena oprannsma (4 1)

Tpancnopt BemecTB B opraHuzMe. BHyTpeHHss cpesia opraHu3ma: KpoBb, JuMda, TKaHeBas
KUIKOCTb.

CocraB u ¢ynkuuu kpoBu. [lmaszma. dopMeHHbIE 3JIEMEHTHI. 3HAY€HUE IOCTOSHCTBA
BHYTPEHHEN Cpezibl OpraHu3Ma.

CeepteiBanue KkpoBu. ['pynmnel kpoBu. llepenuBanue kpoBu. VIMMyHHTET M HMMMYyHHas
cucreMa 4enoBeka. DakTopsl, BIMSAOLNIME HAa HMMYHMTET. HapymeHus MMMYHHOM CHCTEMBI
yenoBeka. 3HaueHue padbot M.M. Meunukosa, JI. [lactepa u 3. /[enHepa B 001acTd UMMYHHUTETA.
Bakiunanus.

Jemoncrpauuu: Tabnuiel «CoctaB KpoBU», «I pYIIITBI KPOBUY.

JlaGoparopHas padora:

N3ydyeHne MHKPOCKOMUYECKOIO0 CTPOEHMsSI KPOBHM (MHKpOIIpernapaThl KpOBHU Ye€JOBEKa U
JATYIIKH).

I'naBa 4. KposooOpamenue u 1um¢poodpamenne (4 4)

Opransl KpoBoOoOpameHus: cepaie u cocyasl. Cepane, ero crpoenne u padora. [Tonsarue 06
aBTOMaTuU cepana. HepBHas u ryMmopaiibHasi peryisinusi padoThl cep/ia. bonbimoi u Maibii Kpyru
KpoBooOparieHus. J[Buxenue kpoBu 1o cocyaam. JlaBienue kposu. [lyinsc.

JIumparuueckass cucrema. 3HaueHue iuMpooOpameHus. CBsA3b MeXAy KPOBEHOCHOW U

TuM(}aTHIEeCKOW CHCTEMaMH.



CepaeuHo-cocyaucTbie 3a00jeBaHMs, UX NPUUYMHBI U MpEAyNpekIeHHe. ApTepuanbHOe U
BEHO3HOE KpoBoTeueHus. [Ipuembl okazaHus epBoii MOMOIIH PU KPOBOTEUEHHUU.

JleMOHCTpalUu: MOJENIb cepalla M Topca yenoBeka; Tabiuubl «KpoBeHOCHas cucremay,
«Jlumparndeckas CcUCTEMay; OIBITH, OOBACHSAIONIME MPUPOAY IIyJIbCa; TPUEMbl HU3MEpEHUs
apTepualibHOTO JaBieHus 1o Meroay KopoTkoBa; mpuembl OKa3aHHs NEpBOH IMOMOIIU MpH
KPOBOTEUYECHHUSIX.

JlabopaTopHble padoThI:

N3mepenune KpoBSHOTO 1aBIEHUS.

[Toxcuer yaapoB mysbca B IOKOE U NMPH (PU3NYECKON HArpy3Ke.

N3ydenue npreMoB OCTAaHOBKH KaMMJUISIPHOTO, apTepUaIbHOTO U BEHO3HOTO KPOBOTEUCHUH.

IIpakTnyeckas padora:

PacnioznaBaHue Ha HarIAIHBIX IOCOOUSIX OPraHOB CUCTEMbI KPOBOOOpAILIEHNUS.

I'nasa S. [Ipixanue (5 4)

3HaueHue [bIXaHWs Uil JKU3HENEATeNIbHOCTH opraHuzma. CTpoeHue u paboTa OpraHoB
neixanus. ['onocoBoii ammapar. MexanusMm Baoxa U Bbigoxa. [loHSATHE O JKU3HEHHONW €MKOCTH
nerkux. 'a3000MeH B JICTKHUX M TKAHSIX.

Perynsauus neixanwsi. OxpaHa BO3AyIIHOW cpeabl. UucroTa arMochepHOTO BO3ayXa Kak
dakTop 310poBbs. Bpen kypenus.

bonesnu opranoB gpixanus. [lpemgympexkaeHue  pacrnpocTpaHeHHs UHGEKIHOHHBIX
3a00JeBaHUl M COOJIIOICHNE MeP TMPO(IIIAKTUKY I 3alIUThl COOCTBEHHOTO opraHu3ma. [Ipuemsr
OKa3aHHWs NepBOM MOMOIIIM [TPH OTPABJIEHUU YrapHbIM ra3oM, ClIaCEHUU yTomnarolero. Peanumarusi.

JeMoHcTpanum: Topc yenoBeka; Tadnuia «CrucreMa OpraHoB JIBIXaHUS»; MEXaHU3M BIOXa U
BbIIOXa; MPHEMBbl OKa3aHUS TEPBOM TMOMOINM TPU OTPABICHHHM YrapHbIM Ta30M, CHACeHHUH
YTOIMAIOLIETO.

JlaGopaTopHble padoThI:

N3mepenue o6xBara rpyHOM KJIETKU B COCTOSTHUU BJIOXa U BBIOXA.

Onpenenenne 4acTOTHI AbIXaHUS.

IIpakTHyeckas: padora:

Pacrio3naBanye Ha HaIISTHBIX TIOCOOMSIX OPTaHOB JBIXATEIEHON CHCTEMBI.

I'naBa 6. [Tutanue (6 4)

3HaueHue TUTAHUS AJIs )KU3HEACSITeIbHOCTU opranu3Ma. [IpoayKThl MUTaHUS ¥ MUTATEIHHBIE
BellecTBa Kak OCHOBA *U3HU. CocTaB MUIIU: OCNKH, KUPBI, YIIEBOJIbI, BOJIa, MUHEPAIbHBIE COJIH,
BUTaMUHBI U UX POJIb B OPraHU3Me.

[MumeBapenue. CTpoeHne W paboTa opraHoB nuiieBapeHus. [luieBapeHre B pa3IAIHBIX
OTJIeNax KeNyI0YHO-KUIIIEYHOTo TpakTa. DepMeHThI U UX poJib B MUIeBapeHuu. [IuimeBapuTensHbie

xene3nl. Uccnenoranus W.I1. [1aBnoBa B obnactu numeBapenus. BecacsiBanue.



Perynsmus nponeccoB mnwuineBapenus. [lpaBunbHoe nuranue. I[IpoduiiakTuka NHUIIEBBIX
OTpaBJICHUM, KUIIEYHBIX MH(peKuuii, renatura. [Ipuemsl oka3aHusi IepBON MOMOIIM MPH MHILEBHIX
OTpaBJICHUSIX.

JeMoHcTpanum: Topc 4enoBeka; Tabimuua «lIumeBapurenpHas — cuUCTEMa»;  MOJEIb
«Ctpoenue 3y06ay.

CamoHa0J/1I0/1eHHs: ONIPEICIICHUE TOJIOKEHUSI CIIOHHBIX JKEJe3; ABUKEHUE TOPTaHU IPH
[JIOTaHUH.

JlabGopaTopHble padoThI:

N3ydenue neiicTBusi pepMEHTOB CIIOHBI HA Kpaxmall.

IIpakTnyeckas padora:

PacnioznaBaHue Ha HarIAIHBIX IOCOOUSIX OPraHOB MUIIEBAPUTEIILHON CUCTEMBI.

I'naBa 7. O0meH BeliecTB U NpeBpalieHne 3Heprun (4 4)

OOMeH BeleCTB M IPEBpAIICHUE SHEPruu - HEOOXOAMMOE YCIOBHE >KHU3HENEATEIbHOCTH
opranu3ma. lloHATHE O TUIACTUYECKOM U SHEpreTuueckoM obmene. OOMeH OENKOB, YIJIEBOJIOB,
JKUPOB, BOJbl U MUHEPAJIbHBIX BEILLECTB, €r0 posib B opranusmMe. epMEeHThI U UX POJIb B OPraHU3ME
yeynoBeka. BurtamuHbl M uX posb B opraHusMe. lIposiBieHHe aBUTaMHUHO30B M MEphl HX
peyNpexICHUs.

OHepreTudeckue 3arpaTbl M NUIIEBOM panuoH. Hopmsl muraHus. 3HaueHHE MPaBUILHOTO
NUTaHusA A8 oprauusma. Hapymenus oOMeHa BelecTs.

JemoncTpanum: Tabmuupl  «Buramunb»,  «Hopmbel  mutaHus»,  «OHepreTuueckue
NOTPEOHOCTH OPTaHM3Ma B 3aBUCUMOCTH OT BUJa TPYJOBOU AESITEIBHOCTIY.

IIpakTnyeckas padora:

CocraBiieHHE UILEBBIX PALIMOHOB B 3aBUCHMOCTH OT dHEPro3arpar.

I'nasa 8. Boinesnenune npoaykToB oomena (3 4)

Ponp BeIgENeHUs B MOJJIEP)KAaHUM TOCTOSHCTBA BHYTpEHHEH cpenbl opranusma. Oprasbl
MOYEBBIACTUTENbHON cucTeMbl. CrpoeHne u  (QyHKIUM mouek. Perymauus JesTeIbHOCTH
MOYEBBLACTUTENHLHON CHCTEMBI. 3a00JIeBaHUS OPraHOB MOYEBBIACICHNUS U UX MPO(PUIAKTHKA.

JleMoOHCTpanum: MOJENb OYKHU, penbedHas Tabmuna «OpraHbl BbIACTECHUSNY.

IIpakTHyeckas: padora:

Pacrnio3HaBanue Ha HarJITHBIX TOCOOUAX OPraHOB MOYEBBIAECTUTEIHLHON CUCTEMBI.

I'nasa 9. ITokpoBsI Tena (4 1)

Hapyxnbie nokpoBsl Tena. Ctpoenne U GyHKIUN KOKU. PoIb KOXKH B TEPMOPETYJISIIUU.

Yxon 3a Koxkel, BoJocaMH, HOrTAMH. bone3nn u tTpaBmbl K0xkH. [IpueMbl okazaHus nomomu
ce0e M OKPY)KAIOLIUM IIPH TPaBMax, 0korax, ooMopoxeHusix. [Ipodunaktuka moBpeKACHUN KOKH.

['uruena xKoxu.



JemoncTpauuu: penbedras Ttabmuna «CTpoeHHE KOXH», IPUEMbl OKa3aHWs TEepBOU
MOMOIIIH NPU TPABMax, 0)KOrax U 0OMOPOKEHUSX.

CamoHa0J/110/IeHusI: pACCMOTPEHHUE TOJ1 JIYIOW THUIBHOM M JIaJIOHHON MOBEPXHOCTEH KHUCTH;
OTIpeieIeHNE TUTIA KOKH C TIOMOIIBI0 OyMaXKHOU can(eTKu.

I'naBa 10. HeiiporymopaJjibHasi peryJisiuusi poueccoB ;KU3HeAesITeJIbHOCTH OpPraHu3Ma
(84)

OcHOBHbIE MTOHATHS YHIOKPUHHOM peryisunu. JKenespl BHEIIHEH U BHYTPEHHEW CEKpELUH,
ux crpoeHne W (¢GyHkuuu. lopMmonbl. Perymauus nesrenbHOCTH Kene3. BsaumoneiictBue
TyMOPJIbHON U HEPBHOMU PErYJIALINY.

OCHOBHbIE TIOHATUSI HEPBHOU peryisuuu. 3HaueHUue HepBHOU cucteMbl. CTpoeHHE HEPBHOU
cucteMbl. OTIeNbl HEPBHOW CHCTEMBI: IIEHTPAJIbHBIN U nepudepudeckuii. CIHHHON MO3T, CTPOEHHUE
u QyHkiuu. ['onoBHON MO3T, cTpoeHHe U QyHKIMHU. BereraTuBHast HEepBHAS CUCTEMA.

Hapyenus nearenbHOCTH HEPBHOM M SHIOKPUHHOM CUCTEM U UX MPEAYIPEKICHUE.

JdemoncTpanum: tTabnuna «OKene3pl BHEIIHEH W BHYTPEHHEH CEKpeLUU», TOPTaHb CO
IIUTOBUTHOW J>KENe30i, MOYKH C HaAMo4YeuHHKamu; TaOmumbl «CTpOEHHE CHUHHOTO MO3Tay,
«CTpoeHHe TOJOBHOTO Mo3ra», «BereraTuBHas HEpBHAas CHUCTEMa»; MOJENb TOJIOBHOTO MO3ra
YyeJloBeKa, Yepena ¢ OTKUAHON KPBILIKOH [ TOKa3a MECTOMOI0XKEHHS THITOpH3a.

IIpakTnyeckas padora:

ITpuxoBoe pa3ipa)keHWe KOXM — TECT, ONPENEISIIOIMM  M3MEHEHHE TOHYyca
CHMIIATUYECKON M apaCUMIAaTUYECKOM CUCTEMBI aBBTOHOMHOW HEPBHOM CHCTEMBI IPU pa3ApaKCHUU.

I'naBa 11. Opransl 4yBCTB. AHAJIM3aTOPBHI (5 1)

[Tonatue 06 ananmu3aropax. OpraHbl 4YyBCTB KakK O3JIEMEHThl CTPOEHHUS AaHaJIU3aTOPOB.
Crpoenrie M (PyHKIMHM 3pUTEIBHOIO, CIYXOBOI'O, BECTHOYJISPHOIO M BKYCOBOTO aHAJIN3aTOPOB.
Mermieunoe uyBcTBo. Ocsizanue. bonb. Hapymenus paboTel aHamM3aTOPOB M X MPOPUITAKTHKA.

JeMoHcTpanum: Tabiuna «AHaNIU3aTOPbl»; MOJENTH IJ1a3a, yXa; OMbBIThHI, BBISBIISIONINE
GyHKIMU paxy>KHOW O0OJOYKH, XPYCTAJMKa, NAJOUEK M KOJIOOYeK; OOHapyKEHUE CIIENOro ISTHA;
OIIPEAEIIEHUE OCTPOTHI CIIyXa; 3pUTEIbHBIC WILITIO3HH.

JlaGopaTopHble padoThI:

W3ydeHue cTpoeHHsI CIIyXOBOTO U 3pUTEILHOTO aHAIU3ATOPOB (M0 MOJEINSM HJIM HATJISIIHBIM
OCOOHSIM).

I'naBa 12. [lcuxuka u noBeaeHune yeaoBeka (6 4)

Briciias HepBHas npestensHOocTh. MccnemoBanusi .M. CeuenoBa, W.II. IlaBrmoBa, A.A.
Yxtomckoro, [1.K. AHoXHHa B CO3/JaHUM YYEHHS O BBICIIEH HEPBHOU ACATEILHOCTU. be3yciioBHbIE U
YCIIOBHBIE peIIEeKChI, NX OHOIOTHYECKOe 3HAYCHHUE.

buonoruueckas npupoja u colpalibHas CyIHOCTh 4yenoBeka. Ilo3HaBaTenbHas 1eATeNbHOCTD

mosra. Co3Hanue uyenoBeka. [laMsaTb, sMmoruu, peus, MbiieHue. OCOOCHHOCTH TICUXUKU YEJIOBEKa:



OCMBICJICHHOCTh BOCTIPUSITHS, CIIOBECHO-JIOTMYECKOE MBIIUICHHE, CIOCOOHOCTh K HAKOIUICHHIO U
nepenavye nHGOPMALIUU U3 MTOKOJICHUS B TOKOJICHHE.

3HaYeHNE MHTEJUICKTYAIbHBIX, TBOPYECKUX M ACTETHUECKUX MOTpeOHOCTel. Llenn u MOTHBBI
NesITeIbHOCTH. VIHaMBHIya bHbIE 0COOCHHOCTH JTMYHOCTH: CHOCOOHOCTH, TEMIIEPAMEHT, XapaKTep.
Ponbp 0oOy4yeHHss M BOCHHMTAaHHS B Pa3BUTHHM IICUXMKA M TIOBEJCHUHM YeJoBeka. PalnoHanbHas
opranusaius Tpyna u otasixa. Con u 6oapcTBOBaHUE. 3HAUCHUE CHA.

KynbTypa oTHOIICHHS] K COOCTBEHHOMY 3JI0POBBIO U 370POBBIO OKpykatomux. CoOtonenne
CaHUTAPHO-TUTUEHUUYECKUX HOPM M TPaBHJ 3J0POBOrO 00pasza >KU3HU. YKpEIUIEHHE 310POBbS:
JBUTAaTeNIbHAsl aKTUBHOCTb, 3aKaJlUBaHUE, ayTOTPEHUHT, palloHaibHOe nuTtanue. MakTopsl pucka:
CTpPEeCChl, THIOJMHAMUS, MIEPEOXJIaxJAeHNue, MepeyToMiIeHne. BpenHbie U MoJie3HbIe MPUBBIUKH, UX
BJIMSTHUE HA COCTOSTHUE 3710POBbSL.

JleMoHcTpanum: O€3yCIIOBHBIE U YCJIOBHBIE pe(eKChl 4YeIOBE€Ka IO METOJly PEeuYeBOro
NOJIKPEIUVIEHNsI; JBOMCTBEHHbIE H300paKEHUS, WJUIIO3UM YCTAaHOBKH; BBIIOJIHEHHE TECTOB Ha
HaAOJI0IATEIbHOCTh U BHUMAaHUE, JIOTHYECKYIO U MEXaHUYECKYIO aMsTh, KOHCEPBATU3M MBIIIIJICHHS.

I'naBa 13. Pa3mHo:xeHue ¥ pa3BuTHE YeaoBeka (3 1)

PasmHoxeHnue (BocrpousBeneHue) uyesoBeka. [lonoBble Kene3bl U IOJOBBIE  KIIETKH.
HacnenoBanue npusHakoB y uesnoBeka. Poib TeHETHYECKHMX 3HAHUN B IJIAHUPOBAHUU CEMbBHU.
HacnencrBeHHsle 001€3HU, UX IPUYUHBI M TPETYITPEKICHUE.

Opranbsl pazmHoxeHus. OrmutonorBopenue. Konrtpauenuus. WMHdexiuu, nepenarouirecs
MOJIOBBIM ITyTeM, U uX npopunaktuka. BUU-nndexnus u ee npopunakTuka.

Pa3Butne 3apoapima yenoBeka. bepemeHHocTh M poabl. PocT m paszButue pebeHka mocie
POXKICHMUSL.

Jemoncrpanuu: Tabnuipl «CTpoeHHE MOJOBOM CHUCTEMbI 4YeJoBeKa», «OMOpPHOHAIBHOE
pa3BHUTHE YelloBeKay, «Pa3BUTHeE YeoBeKa MOCIe POXKICHUY.

JlaGoparopHas padora:

N3mepenne Macchl 1 pocTa CBOETO OpraHu3Ma.

I'maBa 14. YesioBek n okpyxawmas cpeaa (3 1)

CoumansHasg W TPUPOJHAS Cpeaa, aJanTalus K HEH dYeloBeKa. 3aBUCHUMOCTb 310POBbS
YyeJloBeKa OT COCTOSHMS OKpykaromed cpesnpl. CoOnrofeHre MpaBUJl MOBEACHUS B OKpY’Karouei
cpezie, B ONAaCHBIX U YpPe3BBIYAMHBIX CUTYalUsAX KaK OCHOBA 0€30IaCHOCTH COOCTBEHHOMN KU3HH.

Jemoncrpanuu: Tabnuiel «[IpuporHoe U colManbHOE OKpY)KeHUe yenoBekay, «lloBenenue
YeJIoBeKa B YPE3BBIYAIHBIX CUTYALHSIX).

IIpakTnyeckas padora:

AHanu3 U OIIEHKa BIMAHUS (PAKTOPOB OKpY)Karole cpeipl, (hakTOpOB pHCKa Ha 30POBbE

YCJI0BCKaA.



Conep:xanue nporpammbl. buosorus. 9 kiaacc. 68 u/rox (2 4/Hen.)

BBenenue. buoJsiorusi B cucreme Hayk (2 4.)

Buonorus xak Hayka. MecTo OMOJIOTHH B CUCTeME HayK. 3HaueHue OMOJIOTHH I TOHUMAaHHS
HAyYHOW KapTHHBI MHUpa. MeToabl OHONOTHMYeCKHX HucciaenoBaHui. [loHSATHE («OKH3HBY.
CoBpeMeHHbIE Hay4yHbIE€ MPEACTABICHHUS O CYIIHOCTH >KM3HU. 3HAUeHHE OMOJIOTUYECKOW HAayKU B
JIEATEIbHOCTH YEJIOBEKA.

JleMOHCTpaMK: TIOPTPETHl  Y4YEHBIX-OMoJoroB; cxema «CBsi3b OWMOJIOTUH C JPYTUMH
HayKamMu».

I'naBa 1. OCHOBBI HMTOJIOTUM - HAYKH 0 KJeTKe (10 4.)

[Ipeamer, 3amaum U METOJbI MCCIEAOBAHMS LIUTOJIOTMU Kak Hayku. McTopust OoTKpbITHUS U
u3ydyeHus KiIeTKU. OCHOBHbIE TIOJIOKEHUS KJIETOYHOW TEOpUHU. 3HAUYEHHE LUTOJOTHYECKUX
UCCJIEOBAaHUM JUIsl pa3BUTHS OMOJOTMM M JIPYTMX OMOJOIMYECKHUX HAYyK, MEAMIMHBI, CEIbCKOTO
XO035HCTBA.

Kretka kak cTpykTypHas ¥ GyHKIHMOHAIbHAS €IUHUIA )KUBOT0. XUMUYECKHI COCTaB KIETKH.
OcHoBHBIE KOMIOHEHTHI KjieTku. CTpoeHue memOpaH u sapa, ux ¢yHkiuu. [{utomnazma wu
OCHOBHbIE opraHouJipl. Ux pyHKIMU B KIIETKE.

Oco0eHHOCTH CTPOEHUS KJIETOK OakTepuii, TpuOOB, )KMBOTHBIX U pacTeHUi. Bupychl.

OOMeH BellecTB U IpeBpallleHust 3Heprus B kierke. CrocoObl MOIydeHHs OpraHMYeCKUX
BEIIIECTB: aBTOTPOPBI U rerepoTpodsl. DoToCHHTE3, €ro KocMHUYecKas poiib B Ouocdepe.

buocunte3z OenkoB. Ilonstue o rene. JIHK - wncrouHumk reHernueckoil HMHQOpMaIMH.
['enernyeckuii koj. Matpuunslii npuHIUN O6uocuHTe3a OenkoB. OOpazoBanue PHK no marpuie
JHK. Perynsauus 6uocunresa.

ITonsTre o romeocTase, peryssaus NpoLECCOB IPEBPALICHNS BEILIECTB U SHEPTUHU B KIIETKE.

JleMOHCTpanuM: MUKpOMpenaparsl KI€TOK PACTEHUIN U KUBOTHBIX; MOJIENb KJIETKU; OIMbITHI,
wutrocTpupytontue nponece potocurtesa; moaenu PHK u JIHK, pa3nuunbix MONEeKys U BUPYCHBIX
YaCTHII; cCXeMa ImyTeil MeTabosin3Ma B KJIETKe; MoJeNb-anmIuKanus «CuHTe3 6enkay.

JlabopaTopHbie padoThbI:

CrpoeHne 3yKapuOTHYECKHX KIJIETOK Yy pacTeHUH, )KMBOTHBIX, IPUOOB U MPOKAPUOTUYECKUX
KJIETOK y OaKkTepuil.

I'nasa 2. Pa3MHOKeHHe M HHAMBHIYaJIbHOE Pa3BUTHE (OHTOreHe3) Opranu3moB (5 4.)

CamoBocnpousBesieHHe - BceoOIee CBOMCTBO KUBOro. PopMbl pa3MHOXKEHHUS OPTaHU3MOB.
becrionoe pasmHOXkeHHE M €ro Tullbl. MHTO3 Kak OCHOBa O€CIOJIOT0 pPa3sMHOXKEHHS M pocTa
MHOTOKJIETOYHBIX OPTraHU3MOB, €r0 OMOJIOTHYECKOE 3HAUCHHE.

[TonoBoe pasmuOkeHHe. Melio3, ero OMolornYeckoe 3HaueHue. buonormdeckoe 3HauCHUE

OIIOIOTBOPEHUS.



[lonsiTHe WHIMBUIYaJbHOTO pa3BUTHS (OHTOI€HE3a) Y PACTUTEIbHBIX M SKUBOTHBIX
opranu3moB. Jlenenue, poct, muddepeHIManns KIETOK, OpraHoreHe3, pasMHOXKEHUE, CTapeHue,
cMepTh ocoOeii. BnusHue (akTopoB BHEIIHEH Cpeapl Ha pa3BUTHE 3apOJbINIA. Y POBHH
MPHUCTIOCOOJICHHS OpraHU3Ma K U3MEHSIOIIUMCS YCIIOBHUSIM.

JeMoHCcTpanum: TaOJIULIbI, WUTIOCTPUPYIOIINE BHUJIbI OECIOJIOr0 U MOJIOBOTO Pa3MHOXKEHUS,
SMOPHUOHAIBHOTO U TOCTAMOPHMOHAILHOTO PAa3BUTHS BBICIIUX PACTEHHM, CXOJCTBO 3apOJbIIICii
MMO3BOHOYHBIX KMBOTHBIX; CXEMbI MHUTO3a U ME03a.

I'naBa 3. OcHoBbI reneTuxu (10 4.)

l'enetnka kak oTpaciab Ouosornyeckoil Hayku. Mcropus pa3BUTHS  T€HETHKHU.
3aKOHOMEPHOCTH HACJEeIOBAaHUSl MPU3HAKOB KXUBBIX OpraHu3moB. Pabotel I'. Mennens. Metossl
WCCJICJIOBAHUS HACIEACTBEHHOCTH. [MOpUIOIOrHYecKuil METOJ H3y4YeHHUs HaCJEeICTBEHHOCTH.
MonorudpuaHoe ckpenBaHie. 3aKOH JOMUHUPOBaHUA. 3aKoH paciuersieHus. [lonHoe n HenonHoe
JOMUHUPOBaHUE. 3aKOH YUCTOTHI FTaMET M €ro LUTOJorndeckoe o0ocHoBaHue. MEHOTUT U TEHOTHII.
['enetnueckoe ompeneneHue mnosa. I'eHeTnyeckas CTPyKTypa IOJIOBbIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C IOJIOM. XPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTU. ['€eHOTMN Kak
LIEJIOCTHAsI CUCTEMA.

OcHoBHbIE (HhOpMBI U3MEHUMBOCTU. [ eHOTHIMYECKass U3MEHYUBOCTh. Mytaruu. [Ipudnnsl u
YacToTa MyTalui, MyTareHHble (HaKTOpbl. OBOMIOIMOHHAs poib MyTanuid. KomOuHaTHBHAS
W3MEHUYUBOCTh. BO3HHKHOBEHHE pAa3NMMYHBIX KOMOWHAIMH TEHOB M HX pOJb B CO3JaHHUH
TEHETUYECKOTO pa3zHooOpas3usi B mpenenax BHAA. ODBOJIOIHMOHHOE 3HAUYE€HHE KOMOWHATUBHOU
U3MEHYNBOCTH. DEeHOTUIMYECKAs, WK MOAU(PUKAIIMOHHAS, ©3MEHUYUBOCTh. POJIb yCIIOBUI BHEUTHEH
Cpenbl B pa3BUTHH U MPOSIBIICHUU MTPU3HAKOB U CBOMCTB.

JdeMoHcTpanMu: MOJENU-ANIUIMKALIMKA, WJUTIOCTPUPYIOLME 3aKOHBl  HACJIECTBEHHOCTH,
MEPEKPECT XPOMOCOM; pE3yJIbTaThl OMNbBITOB, IIOKAa3bIBAIOIIUX BIIMSHUE YCJIOBUM CpeIpl Ha
W3MEHYMBOCTh OPTaHW3MOB; TepOapHbIE MaTepuaibl, KOJUICKIIUH, MYJSDKA THOPUIHBIX,
MOJIMTUIOUHBIX PACTEHUM.

JlabopaTopHblie padoThI:

N3yueHnne n3MEHYMBOCTH Y PACTEHHUI U )KUBOTHBIX.

N3yuenune heHOTUTIOB pacTeHUIA.

[TpakTudeckas padora:

Pemenue renernueckux 3amad.

I'naBa 4. I'eneruka 4vejioBeka (3 4.)

MeTtoapl U3y4deHHs] HACIEACTBEHHOCTH uernoBeka. ['eHeTnueckoe pasHooOpa3ue 4veaoBeKa.
['eneTnueckne OCHOBBI 310pOBbs. BidsiHME cpeabl Ha TEHETUYECKOE 3I0POBbE UEIIOBEKA.
I'enernyeckue 6ose3Hu. ['€eHOTUN 1 310pPOBbE YETIOBEKA.

I[CMOHCTpaIIP[H: XPOMOCOMHBIC aHOMAJIMKU YC€TIOBEKA U UX (I)CHOTI/IHI/I‘ICCKI/IG IIPOABJICHUA.



JlaGoparopHas padora:

CocraBiieHue poJ0CIOBHbIX.

I'nasa 5. IBoaounonnoe yyenue (15 u.)

Yyenue 00 sBomOIMH OpraHudeckoro mupa. Y. JlapBUH - OCHOBOMOJIOXXHUK y4Y€HUS 00
SBOMIIONMH. JIBIDKYIIME CHJIBI U PE3yJbTaThl DBOJIOLUMHU. YCIOKHEHHE PACTEHUN U JKUBOTHBIX B
Ipolecce 93BOJIONUHU. buonornyeckoe pazHooOpa3ue Kak OCHOBa YCTOMYMBOCTH Ouochepsl,
pe3yabTaT 3BoatoL MU, CyITHOCTh IBOJIIOLIMOHHOTO MTO/IX0/1a K U3YUYEHHUIO KUBBIX OPIraHU3MOB.

Bun. Kpurepun Buma. BumooOpazoBanme. IlonsTHe MuKposBoironuu. l[lomymsnnonHas
CcTpyKTypa Bujaa. [lomynauus kak sneMeHTapHas 3BOJIIOIUMOHHASA equHuIa. DaKkTophl HBOJIOLNN U UX
XapaKTepUCTHUKA.

JIBMOKyIIME CUIIBI M PE3YJIbTAThI 3BOIIOLUH.

EctectBenHblii 0oTOOp - JABIKYyIIAs M HaOpaBisollas cujaa HBojouuu. boprba 3a
CYIIIECTBOBaHHME KaK OCHOBa €CTeCTBEHHOTro orOopa. Pomb ecrectBeHHOr0 0TOOpa B (hopMHpOBaHUH
HOBBIX CBOWMCTB, IPU3HAKOB M HOBBIX BUIOB.

Bo3HukHOBeHHE ajanTaluii U UX OTHOCUTENBHBIN XapakTep. BzaummomnpucnocoOiaeHHOCTh
BUJIOB KakK pe3yJbTaT JeHCTBUS €CTECTBEHHOIO 0TOOpa.

3HaueHue 3HAHUH O MHKPOABOJIOLUMU Ui YIOPABICHUS MPUPOJHBIMHU TONYJISIUSMHU,
peleHus mpobeM 0XpaHbl IPUPOJIBI U PAIIMOHAIIBHOTO MPUPOIONIOIB30BAHMS.

Ilonsatue o wmakposBomounu. COOTHECEHHE MHUKPO- M MAaKpPO3BOIIOLUHU. Y CIOKHEHUE
pacTeHMii M JKUBOTHBIX B IIpollecce 3BOMIONMHU. buosornyeckoe pa3sHooOpazue Kak OCHOBA
YCTOMYMBOCTU OMOC(hEPDI, pEe3yIbTAT IBOJIIOLHH.

JIeMOHCTpalMu: >KMBbIE PAcTEHUs] M JKUBOTHBIE; TepOapHble HSK3EMIUISPbl M KOJUIEKIUH
KUBOTHBIX, TOKA3bIBAIOIINE MHIMBUAYAIBHYIO H3MEHUYUBOCTh U pa3HOOOpa3ue COPTOB KYJIbTYPHBIX
pacTeHMi U MOPOJ TOMAIlIHUX XUBOTHBIX, a TAKXKE€ PE3yJIbTaThl MPUCIIOCOOIEHHOCTH OPraHU3MOB K
cpene oOuTaHWS M pe3ysbTaThl BHI000PA30BaHMS; CXEMBbl, WJUTIOCTPUPYIOIIME MPOIECCHI
BU000Pa30BaHUS U COOTHOIIEHHUE MTyTel MPOrpecCUBHON OMOIOTHYECKOM IBOIIOLIUH.

JlabopaTopnasi padora:

N3ydenne npucrnocoO0IeHHOCTH OPTaHu3MOB K cpejie OOuTaHUs.

I'naBa 6. OcHOBBI cejieKIIUM U OMOTEXHOJI0THH (3 4.)

3amaun M MeETOAbl cenekuuu. ['eHeTHka Kak Hay4yHas OCHOBAa CEJIEKLHUHU OpraHHU3MOB.
JlocTKeHnss MUPOBOW U OTEYECTBEHHOM CEJIEKIIUU.

JleMOHCTpanuu: pacTeHus, TepOapHbIe HK3EMIUISIPBI, MYJSDKUA, Tabmuibl, ¢otorpadumu,
WUTIOCTPUPYIOIINE PE3YNIbTAThl CEIEKIIMOHHOM pabOThI; MOPTPETHI CENEKIIMOHEPOB.

I'naBa 7. Bo3HNKHOBeHMe U pa3BUTHE KM3HU HaA 3emJie (4 41.)

B3rnsaael, runores3sl U TEOPUM O MPOUCX0XKIEHUU KU3HU. OpraHndecKuil MUp KaK pe3yJabTaT

sBomonH. VicTopus pa3BUTHS OPraHUYEeCKOro MUpa.



JleMOHCTpalUM: OKAMEHEIOCTH, OTHEYaTKH PACTeHUH U >KMBOTHBIX B JPEBHUX IMOPOAAX;
PENpPOAYKLNU KapTHH, OTpakarolux Guopy u ¢payHy pa3IudHbIX 3p U IEPHOJIOB.

I'nasa 8. B3aumocBsi3u Oprann3mMoB U OKpy:kawiei cpeanl (16 4.)

Oxpyxkaromiasi cpefia - UCTOYHUK BEIIECTB, YJHEPTHH ¥ HHPOPMAIMH. DKOJIOTHS, KaK HayKa.
Bnusinue skonornyeckux ¢akTopoB Ha opraHusmbl. [IpucrnocoOsieHus OpraHu3MOB K pa3inyHbIM
skonoruueckuM (axtopam. Ilomynsuus. Tumbsl B3aMMOJCHCTBUS TOMYNMALUMNA pa3HBIX BUJOB
(KOHKYpPEHIIHS, XUIHUYECTBO, CUMOHO03, Mapa3suTU3M).

OKocuCTEMHasi OpraHu3alus >KUBOM MPUPOABL. OKOocucTeMbl. Ponb npousBoauTenei,
noTpeduTeneil U pazpymuTeneidl OpraHM4eckuX BEIIECTB B SKOCHCTEMax M KPYroBOPOTE BEIIECTB B
npupose. [lumessie cBsi3u B akocucteMe. OCOOEHHOCTH arpoIKOCUCTEM.

buocdepa - rnobampHast skocucrema. B.M. BepHanckuii - OCHOBOIONIOKHUK YYEHHUS O
ouocoepe. Ponb genoBeka B Onocdepe. IKonorudeckue mpooIeMbl, HX BIMSHUC HA KU3Hb YeIIOBEKA.
[TocnencTBust AESITENBHOCTH YEJIOBEKAa B 3KOCHCTEMaX, BIMSHHME €ro IIOCTYIIKOB Ha JKUBBIE
OpPTaHU3MBbI U IKOCHCTEMBI.

JeMoHcTpanum: TaOIUIIbI, WUTIOCTPUPYIOIINE CTPYKTYpy OHochepsl; cxema KpyroBopora
BEIIECTB M TPEBpalleHHUs SHEpruM B Omocdepe; cxema BIUSHHUS XO3SHCTBEHHOW EATEIBHOCTH
YyeJioBeKa Ha MPUpPOy; MoJeNb-anIuinkanus «bruocdepa u ueaoBek»; KapThl 3a0BeJHUKOB Poccun.

JlabopaTopHbie padoThbI:

CrtpoeHne pacTeHull B CBSI3U C YCIOBUSIMHU KU3HU.

[Toncuet MHIEKCOB TUIOTHOCTH AJIsl ONIPEAENIEHHBIX BUJOB PACTEHUH.

Brinenenune numeBsIx 1enel B ICKyCCTBEHHOM YKOCUCTEME (Ha MpUMepe akBapruyMa).

IIpakTnyeckue padoTsI:

HaGmroneHus 3a ce30HHBIMU U3MEHEHUSIMH B *KHMBOH NMPHUPOJIE.

CocraBiieHne cxeM Nepeiayy BeIEeCTB U dSHEpruu (Lernen MuTaHus).

BrisiBnenue npucrnocoOieHnii opranu3MoB K cpefie oouTaHus (Ha KOHKPETHBIX MpHUMepax),
TUIIOB B3aUMOJIEHCTBUS MOMYJISIIMM pa3HbIX BUJOB B KOHKPETHOM 9KOCUCTEME.

AHanu3 M OlEeHKa BIMSHUSA (PAKTOPOB OKpYy’Karollel cpelbl, (pakToOpoB pHCKa Ha 3710pOBbBE,
MOCNEACTBUM JIESTEIbHOCTH YEJIOBEKa B OJKOCHUCTEMaX, COOCTBEHHBIX IIOCTYIKOB Ha JKUBBIE
OpraHU3MBbl U SKOCHCTEMBI.

JKCKypceHus:

Cpena U3HU U ee 0OUTATENH.

TemaTuuyeckoe nuiannpoBanue ¢ yuerom [IporpamMmmbl BocnuTanus

5 kiaace



Ne KO0JI-BO

n/n Tema ypoxa 4acoB
Pa3nea 1. BBenenne 8 yacos

1 buonorust - nayka o xuBoil npupoxpe. Knaccuduxauus Ouonormueckux | 1
HayK. 3HaueHue Ouosoruu ajs yenoseka. [Ipodopuenranus

2 Meroapl uCCleOBaHUS B OWOJIOTMM: HAOJMIOIEHHE, SKCIEePUMEHT, | 1
n3mepenue. Mcrounnku 6nonorndeckoit madopmanuu. Th B kabunere.

3 Bxoanas konTpoapHas padbora 1

4 Pa3noobOpaszue xuBoit mpupoasl. llapctBa  KUBBIX  OpraHusmos. | 1
OTnuuuTeNbHbIe IPU3HAKU KUBOTO OT HEKHUBOTO.

S) Cpenpl obuTaHus KMBBIX OpraHu3mMoB. OpraHu3m Kak cpena oOutanus. | 1
[TpucnocoOaeHnst OpraHu3MOB K Pa3IMYHBIM CpeiaM.

6 Okonorudeckue (akropel. IIp.p. Nel «Denonorunveckrne HaOmromeHus 3a | 1
CE30HHBIMU U3MEHEHUSIMH B IIPUPOJIEH

7 Kontposnbnas pabota 3a 1 yeTBepTh 1

8 Dkckypcusi. MHOroo0pasue KHUBBIX OPraHU3MOB. OCEHHHME sBJIeHHs. | 1
Habmoienue u coctaBieHne JHEBHUKA HAOTIOCHHUM. SKCKYPCUS
Paznen 2.KiieTouHoe cTpoeHne OpraHu3mMoB 10 yacoB

9 YcrpoiictBo yBenuuuTenbHbIX MpubopoB. JL.p.Nel «YctpoiictBo aymel u | 1
CBETOBOT0 MUKpockorna. [IpaBuna paboTel ¢ HUMI

10 | Crpoenme wnetku. JL.p.Ne2 «M3ydeHwe KIETOK pacTeHHs] ¢ moMomboo | 1
JTYTIBI»

11 | [Ip.pa6  «llpuroroBneHue  mpemapaTa KOXHILBI  4YelmIyn  Jyka, | 1
paccMaTpuBaHUE €ro MO MUKPOCKOTIOM)

12 | [Mnactunet. Ip. pad «[IpuroroBiieHne nmpenaparoB U paccmarpuBanue mox | 1
MHUKPOCKOIIOM IUIaCTHJ B KJIETKaxX JIMCTa 3JI0JEH, IJIOJI0OB TOMAaTOB, Dsi-
OMHBI, IIUITOBHUKA»

13 | )KusHenesaTenbHOCTh KJIETKU: JbIXxaHue, nuraHue. JlabopartopHas pabora | 1
Ned «PaccmarpuBaHMe ABMYKEHHS LIMTOIUIA3MBbI B KJIETKAX JIMCTA 310U,

14 | )KusHenesaTenbHOCTh KIETKU: pocT, paszButue. Ilpusnaku mporeccos | 1
KHU3HEeATeNbHOCTH. JleTieHne KIEeTKH.

15 | KoutponbHas paboTa 3a 2 4eTBEpTh 1

16 | Txanu. Buner Tkaneit. Jlab. Pab. «PaccmarpuBanme moj MHKpockorom | 1
TOTOBBIX MHUKPOIPENapaTOB PA3IMYHBIX PACTUTEIHHBIX TKAHEH.

17 | 3 yerBepTh Opranusm — eIMHOE LIEIIOE. 1

18 | O6oOmarommii ypok 1o TeMe «KiieTouHoe cTpoeHrne OpraHu3MOBY 1
Pazpnen 3. HapcTrBo bakrepun 2 yaca

19 | bakrepuu, ux pazHooOpasue, CTpOCHUE U KU3HEIEATEIbHOCTh 1

20 | Ponp OakTepuii B mpupoe U KU3HU uenoBeka. boie3snersopueie 6akrepun, | 1
Mepsl popuinakTuky. [lpogopuent.
Paspnen 4. IlapcTBo I'pudbl 6 yacos

22 | I'pubbl. OOmiast xapakTepucThKa. BwIsSBIeHHE OCOOEHHOCTEH cTpoeHwus, | 1
KHU3HEIESITeIbHOCTH, MHOT000pa3usl.

23 | lInsamounsie rpudbl. OcoObeHHOCTH cTpoeHus. MHOTooOpasue. 1

24 | [InecHeBbie Tpubbl u Apoxxku. Jla6.pad Ne6 «OcobeHHocTH cTpoeHms | 1
MYKOpPa U IPOKKEN»

25 | I'puObI-napazutel. Ponb rpu6oB-napa3uToB B MPUPOJIE U )KU3HU dyeloBeka. | 1




25 | Ypok-urpa o teme «bakrepuu. ['puOb» 1

26 | KonTtponbHas paboTta 3a 3 4eTBEpTh 1
Pa3nen S. Pacrenus 5 yacoB

27 | boranuka —Hayka o pacteHusx. OOmasi XxapakTepucTUKa pacTUTeNbHOro | 1
napctea. Ponb pacrenuii B 6uocdepe.
IIpoekTHas MUHU-HenENsA 2

28 | 4 yeTBepTH 1
Bogopocnu. Jlab6. pad Ne7«Ctpoenme 3en€HbIX Bojopocieii». Poib
BOJIOPOCJIEN B IPUPOAE U )KU3HU ueoBeka. OXpaHa BOJLOPOCIIEH.

29 | JlumraiftHUKY — CHMOMOTHYECKHE OpTaHu3Mbl. MHOrooOpasue JIMmaiHukoB | 1
Y UX 3HaYEHUE B MPUPOJIE U KU3ZHU YETIOBEKA.

30 | Mxu, nanopoTHUKH, XBOIIM, IUIayHbl. CTpOCHHE U KU3HENEATENbHOCTD, | 1
3HaueHue. J1ab.pad Ne8 «Ctpoenue mxa (Ha MECTHBIX BUAAX)».

31 | 'omocemeHHbIe pacTeHMs, CTPOEHUE M >KU3HENEATENbHOCTh, 3HaueHue. | 1
JIab. pab Ne9 «CtpoeHne XBOU U MIUIIEK XBOMHBIX)»

32 | IloKkpbITOCEMEHHbIE pACTeHHUs, CTPOCHHUE, JKU3HEHEATeNbHOCTh H |1
srauenue. J1ab.pad Nel0 «CtpoeHre IIBETKOBOTO paCTECHUS

33 | T'omoBas KOHTpOJIEHAS paboTA. 1

34 | Ilpoucxoxnaenue pacteHuii. OCHOBHBIC 3Talbl Pa3BUTHUS pacTUTENbHOTO | 1
MUpa
Hroro: 34 yaca
6 kJiacc

n/n HAaMMECHOBAaHHE pa3aejioB H TeEM KOaecTBo

qacoB

1. | Crpoenue u MHOrooOpa3ue NOKPHITOCEMEHHBIX PACTCHUN 14

2. | XKusHb pacTeHuit 11
Knaccugukanus pacteHnid. DKCKypcHsl ¢ LeNbI0 U3y4eHUss MHOroobpasus | 4
pacTeHust (BO3MOKHA BUPTYyasIbHas)

4. | [IpoekTHast MUHU-HEAETS

5. [Tpuponnbie coobrecTBa 3
Hroro 32
7 kaacce

n/n HAaUMCHOBAHHE Pa3aeja0B U TEM KOIMHECTBO
qyacoB

1. BBenenune 2

2. | Mpocreiimme 2

3. | MHOroKJIeTOUHBIC )XKUBOTHEIE. J[a0. paboThI: 34
W3yuenne cTpoeHHs paKOBUH MOJUTIOCKOB;
N3ydeHne BHEUTHETO CTPOCHUS HACEKOMOTO;
M3yueHne BHEIIHETO CTPOCHUS U MEPEBIKEHUS PBIO;
W3ydyeHue BHEIIHErO CTPOEHHS U MEPhEBOTO MOKPOBa NTHI]; DKCKYpCHs B
My3el «/3ydeHue nTul 1 MIIEKOIUTAIOMUX POAHOIO Kpasi»

4. DBoJIONHS CTPOCHMs. B3anMocBs3b cTpoeHuss U (pyHKIUN opraHoB U ux| 12

CHUCTEM Y KMBOTHBIX




S. Pa3BuTHE U 3aKOHOMEPHOCTH pa3MEUICHMsI )KUBOTHBIX Ha 3eMJiie 3
6. | [IpoekTHas MHUHH-HEIENS
7. | buoreoreHo3sl 5)
8 XKuBoTHBIA  MHp W XO3SMCTBEHHass  JEATEIBHOCTh  YEJIOBEKa| 6
| Ilpodopuenranms
9. | Pesepn 22
Hroro 66
8 kJ1acc
n/n HaMMEHOBaHHE pa3iejioB U TeM KOIaecTBO
qyacoB
1. Beenenue B anatomuto yenoseka. [Ipodopuenranus 2
2. [TpoucxosxaeHue uenoBeKa 3
3. Crpoenue opranuzma 4
4. OnopHo-ABUTraTesibHas cucTemMa 7
o. BuyTpeHnnss cpena opranusma 3
6. KpoBenocHas u numdarnyeckas cucrema 7
1. Jpixanue 4
[TuieBapenue 7
0. OOMeH BemecTB U DHEPTUU 3
10. IloxpoBHbIE Opransl. Beigenenue S)
11. HepsHas cucrema 4
12. IAHaJIM3aTOpPBI 4
13. Briciias HepBHas JeATEIbHOCTh 4
14. [IpoexkTHass MUHU-HEEsA 2
15. DHJIOKpUHHAsI CUCTEMa 2
16. WuauBuayanbHOE pa3BUTHE OpraHU3Ma 7
Wtoro 66
9 kJaace
Ne n/mm HAMMEHOBAaHUE Pa3/1e10B H TeM KOMTIECTRO
qacoB
1 BBenenue B OCHOBEI 0011I€H OMOJIOTHH 3
2 MounekymsipHbIi ypOBEHb 10
3 Knerounsiii ypoBeHb 14
4 Oprann3MeHHBbIN 13
5 [TomynAmOHHO-BUIOBOM  ypOBEHb. OJKCKypcHusi «MHuoroobpasue | 8
KHUBBIX OPTaHU3MOBY
OkocucTeMHbIH ypoBeHb. [Ipodopuenrarus 6
7 buocdepHslit ypoBeHb 11
Pesepr 3
Hroro 68 uac




MyHuUMNanbHoe 6HIKETHOE 06LLe06pa3oBaTe/IbHOE YUpPeXXAeHNe

ropoga VpkyTcka cpefHas 061eo6pasoBaTe/ibHas LwKona Ne5

MNPUHATO COIrnACoOBAHO

lMpoToKon 3acefaHnst METOAMYECKOr0o 06beANHEHMS 3amecTuTenb gmpekTopa no YBP
yuuTeneil eCTeCTBEHHbIX HayK E.B. MaHy3uHa/

«27» aBrycta 2021r. Nol <0.1» aBrycra 2021r.

Pabouas nporpamma yyebHOro npegmera
«XNMUA»
ans ociioBiioi 0 06Lero obpasosaHms (8-9 Knacc)

Cpok ocBoeHusA: 2 roga

Cocrasutens: MNepdunsesa N.H.,

yuuTenb XmMMmn



IlosicHuTEeILHAS 3aNMHCKA

PaGouyass mnporpamma mno XxumMuu cocraBjeHa Ha ocHoBe PI'OC OOO (Ilpukas
Muno6puayku Poccum 17 nexabps 2010 roma Ne 1897, B pen. or 11.12.2020 r.), ¢ yuerom
[Tpumepuoit OOIT OOO (Omobpena pemenuem ot 08.04.2015, mporokon Nel/15 (B pemakmmu
npotokoja Ne 1/20 ot 04.02.2020) u [IpumepHoit mporpammsel Bocriutanus (Omgo0peHa pemeHueM oT
02.06.2020. ITpoTokon Ne 2/20).

MecTto npenmera B yueOHOM IUT1aHe: 00s3aTeNbHAs YaCTh.

[IpenmerHas 006J1aCTh: €CTECTBEHHO-HAYYHbIE TPEIMETHI.

X¥UMHSL BXOJHUT B YMCIIO €CTECTBEHHBIX HAyK, M3YUYalOIIUX 3aKOHBI IPHPOIBI, TPUPOTHBIC
SIBJICHHS, BHEIIHHUE MO OTHOIICHHUIO K YEJIOBEKY (MaTepuallbHbIE IEHHOCTH OOIIECTBa, II100aIbHbIE
npoOyieMbl YeloBeYecTBa, (OPMUPOBAHWE HAYyYHOH KapTUHBI MHUpPA, BOCIIUTAHUE HKOJIOTMYECKON
KyJIbTypbl). B IIeHTpe BHUMaHMS XWMHUHM HaXOHIATCS BEUIECTBA, WX CBOWCTBA, IMPEBpAICHUS WU
npuMmeHeHne. [1oaToMy H3ydeHHe XMMUU MMEeT KaK (yHIaMEeHTAJIbHBIC IIeJH MMOCTPOCHUS eIUHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHPO3JAHHs, TaK M CYry0o NpaKTUYeCKHe, CBS3aHHBIE C
NPUMEHEHHEM KOHKPETHBIX BEIIECTB B TEXHUKE, IIPOMBIIIICHHOCTH, CEIBCKOM XO3SIICTBE U B OBITY.
BaxHelmuMu copepKaTeIbHBIMUA JIMHUSAMU COJIEPYKAHMS IIKOJIBHOTO Kypca XWMHHU SIBIISIOTCS
HOHSTHSL «BEIIECTBA», «XUMHUYECKUE PEAKIMN», «IIPUMEHEHHE BEIIECTBY», «I3BIK XHMHUH». bBiok
«BemecTBo» BKIIOYAET 3HAHUS O BEIIECTBAX: COCTABE, CTPOSHHMH M CBOWCTBAX ((U3NYECKUX H
XMMHYECKHX), B TOM YHCIIE aHAIN3 OMOJIOTHYECKON aKTUBHOCTH M TOKCHYHOCTH. biok «Xumudeckne
peaKkum» TperycMaTpUBAaeT 3HAKOMCTBO C YCIOBUSIMH W 3aKOHOMEPHOCTSMH TPOTEKaHUS
XUMHUYECKHX PeakLuii, CUCTeMOM Kilaccu(PUKALMU XUMUYECKUX PEAKIMHA U CIIocOOaMu yIpaBiIeHHs
peakmusiMu. OcoOeHHO cieayer oOpaTUTh BHHUMAaHHE Ha PEAKIWH, OCYIIECTBISIEMBIE B
npombluieHHOCTH. brok «IIpumeHenue BemecTB» HeceT B cebe uHpopMmanuio 00 oOmacTsax
NPUMEHEHHUS COETUHEHUH, JTOrMUYeCKH BBITEKAIOIIYI0 U3 aHanu3a CBOMCTB ( Osok «BemecTBo»), Tak
KaK IMEHHO CBOMCTBA BEIIECTB ONPENENAI0T UX IPUMEHEeHHE. biiok «SI3bIKk XMMHUK» BKIIOUYAeT B ceOs
Ba)KHEHIINE TIOHATHS ¥ TEPMHUHBI XUMHH, a TAK)KE XUMHUECKYIO HOMEHKJIIATYpY.

OcHoBHOE 0011ee 00pa30BaHNe HAMpPaBIEHO Ha MOATOTOBKY O0yYaroIUXcs K OCO3HAHHOMY
BHIOOPY >KM3HEHHOTO W MPO(ECCHOHAILHOTO IYTH, BOCIIUTAHHE YMEHHSI CaMOCTOSITEIIEHO CTaBHTH
HeM W ONpeleNaTh MYTH HUX JOCTH)KEHHUS, MCIIOJb30BaTh NPHOOPETEHHBIH B IIKOJIE OIBIT
NeSITETIHHOCTH B PEabHOM KHU3HM 3a MpeaesnaMu mKoiabl. KomndecTBo yueOHBIX 4acoB, HA KOTOpPEIE
paccuMTaHa nporpamma:

Kmacc 8 xmmacc 9 kmacc
KonuuecTBo yueOHBIX HEEIb 34 34
KonnuecTBO 4acoB B HENEIIO, U/HE 2 2
KonnuecTBo yacoB B 1o, 4 68 68

Ilnanupyemble pe3yJbTaThl 0OCBOEHUSI y4eOHOI0 MpeaMeTa
JIn4HOCTHBIE Pe3yIbTATHI

1) BOCIIUTAHUE POCCUUCKON TPaKIAHCKOW WICHTHYHOCTU: MATPUOTH3MA, YBAXKCHHS K
OreuecTBy, MPOULJIOE M HACTOSIIEE MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuu; oco3HaHue cBoew
STHUYECKON MPHHAJICKHOCTH, 3HAHWE HCTOPHH, S3bIKAa, KYJIbTYphl CBOETO HApoAa, CBOETO Kpas,
OCHOB KYyJIbTYpPHOTO Hacjenus HapoioB Poccun u uenoBeyecTBa; YCBOCHHE T'yMaHHUCTHUYECKHUX,
JEMOKPATUYECKUX W TPAJAMIMOHHBIX I[IEHHOCTEH MHOTOHAIIMOHATHHOTO POCCHICKOTO OOIIECTBA;
BOCIHMTAHNUE YYBCTBAa OTBETCTBEHHOCTH U J10JTa nepe PonnHoil;

2) (dbopMUpOBaHNE OTBETCTBEHHOTO OTHOIIEHUS K YUYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH,
0o0ydJaronuxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHHWIO HAa OCHOBE MOTHBAIlMM K OOYYECHHUIO U



MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHMIO JalbHEWIeH HWHIMBUAYAIBHOW TPACKTOPHU
oOpa3oBaHus Ha 0a3ze OPUEHTHPOBKH B MHpe Ipodeccuil U NpopecCHOHATIbHBIX MPEANOYTEeHHH, ¢
Y4E€TOM YCTOMYMBBIX TIO3HABATEIBHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (hopMupoBaHHS
YBa)XXKUTEJILHOTO OTHOLIEHUS K TPYLY, Pa3BUTHS OIbITA YYaCTHs B COLIMAIBHO 3HAYHMOM TPYIE;

3) (dopMupoBaHuEe IIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HayKW W OOIIECTBEHHON NPAKTUKH, YYUTBHIBAIOLIETO COLHUAIBHOE, KYJIbTYPHOE,
S3BIKOBOE, JTyXOBHOE MHOI000pa3ue COBPEMEHHOI'O MUPA;

4) (GbopMHpOBaHUE OCO3HAHHOIO, YBAXKUTEJIBHOIO M JOOPOKEIATEIbHOIO OTHOIIEHUS K
JIPYroMy 4eJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYPE, SI3bIKY, BEPE, IPakJaHCKOM MO3ULINHY,
K UCTOPHH, KyJIbTYPE, PEJIUTHUHN, TPAAULUAM, A3bIKAM, LIECHHOCTSIM HapoaoB Poccuun n HaponoB Mupa;
TOTOBHOCTHM M CHOCOOHOCTM BECTH JHAJOr C JPYIMMH JIIOJbMH UM JOCTUTaTh B HEM
B3alMOIIOHMMAHHS;

5) OCBOCHHE COIMAJILHBIX HOPM, MPABHJI MMOBEICHUS, posiei U POpPM COIMATIBHON JKU3HU
B IpyMIax U cooO0IlecTBax, BKIKOYas B3POCIbIe U COLUAIBHBIE COOOLIECTBA; yUYacTHE B LIKOJBbHOM
CaMOYIPAaBJIEHUM U OOIIECTBEHHON »U3HM B Ipe/eiaX BO3PACTHBIX KOMIETEHLUH C Yy4ETOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX 1 SKOHOMHUYECKUX OCOOCHHOCTEH;

6) Pa3BUTHE MOPAJILHOIO CO3HAHUS U KOMIIETEHTHOCTHU B PEIICHUHU MOPAJIbHBIX MPo0sIeM
Ha OCHOBE JIMYHOCTHOrO BbIOOpa, (HOPMUPOBAHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MOBEJICHUSI, OCO3HAHHOT'O U OTBETCTBEHHOI'0 OTHOILEHHS K COOCTBEHHBIM IOCTYIIKaM;

7) ¢dopMHupoBaHHE KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOLICHWH M COTPYTHHYECTBE
CO CBEpCTHUKAMHM, [JETbMHU CTaplIEro W MIAALIEr0 BO3pacTa, B3pOCIBIMM B  IIpoLEcce
0o0pa3oBaTesbHOM, OOILIECTBEHHO IMOJE3HOM, y4yeOHO-UCCIIEOBATEIbCKOM, TBOPUECKON M APYrux
BUJIOB JIEATENIBHOCTH;

8) dopMupoBaHHEe IEHHOCTH 3JI0pPOBOrO0 M 0Oe€30macHOro obpas3a >KHU3HH; YCBOCHHE
NPaBUJI UHAWBUIYAIBHOTO U KOJJIEKTUBHOIO O€30MacHOI0 MOBEACHUS B UPE3BbIYANHBIX CUTYAIMSIX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIO/I€H, PAaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha JIOPOTax;

9) (dbopMHpOBaHHE OCHOB 3KOJOIMYECKON KYJIBTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOIO MBILIUICHHS, pa3BUTUE OIbITA 3KOJOTUYECKH OPHEHTHPOBAHHOMN
pedIeKCUBHO-01IEHOYHOMN M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaIHsIX;

10)  oco3HaHMe 3HAUCHHS CEMbH B JKU3HU 4YeJOBEKa M OOIIECTBA, MPUHATHE IIEHHOCTH
CeMEHHOM KHU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOLICHUE K YJIEHaM CBOEH ceMbH;

11)  pas3BUTHE DCTETHYECKOTO CO3HAHUS 4Yepe3 OCBOCHUE XYIOXKECTBEHHOTO HACIIEIHS
HapoaoB Poccuu u Mupa, TBOPUECKOM EATENBHOCTH 3CTETUYECKOTO XapaKTepa.

MeTtanpeameTHbie pe3yJIbTaThI
1) YMEHHE CaMOCTOSATEIBHO OMPEEINATh LEIH CBOEro 00yueHus, CTaBUTh U (POPMYIHPOBATH IS
ce0s1 HOBBIE 3a/1aud B yueOe U M03HaBaTeIbHOM e TeIbHOCTH, pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOCH
MMO3HABATEILHOMN JIESITEIbHOCTH,
2) YMEHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh IYTH JOCTWKEHUS Lelned, B TOM 4HCIE
albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Haubosee 3()PEeKTUBHBIE CHOCOOBI peHIeHHs] YYEOHBIX U
MI03HABATEJIbHBIX 33/1a4;
3) YMEHUE COOTHOCUTh CBOM JIEWCTBUS C IUIAHHPYEMBIMH pE3ylbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEW JIEATENILHOCTH B TIpOLECCe AOCTHXKEHHS pe3ylbTaTa, ONpPEeAeNsTh CHOCOOBI
NEeNCTBUI B paMKax MpeASIOKEHHBIX YCIOBUNH M TpeOOBaHHM, KOPPEKTUPOBAaTh CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYaLUEN;

4) yMEHHE OIICHWBAaTh TMPAaBWIBHOCTh BBHINIOJHEHUS Yy4eOHOW  3ama4du, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEICHNUS;

5) BJIAJICHUE OCHOBAMHM CAMOKOHTPOJIS, CAMOOLEHKH, NMPUHATHS PEUIEHUN U OCYILIECTBIICHUS
OCO3HAHHOTO BhIOOpa B yueOHOM U MO3HABATEIbHON JAESITENbHOCTH;

6) YMEHHE OMpEeAeNsATh TOHATUSA, CO3/1aBaTh OOOOIIEHUS, YCTaHABIWBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHHUS M KPUTEPUHU JUIsl KIIacCH(pUKaLUH,
yCTaHaBIUBATh  MPUUYMHHO-CIICJICTBEHHbIE  CBS3M, CTPOUTh  JIOTMYECKOE  PaCCYXKJCHHE,

YMO3aKJIIOUeHHE (MHIYKTUBHOE, EAYKTUBHOE U TI0 aHAJIOTUH) U JeJIaTh BHIBO/IBI,



7) YMEHHUE CO3/1aBaTh, MPUMEHAThH U NMPE0OPa30BBIBATh 3HAKU U CHUMBOJIBI, MOJICJIA U CXEMBI IS
peleHus yueOHbIX U TO3HABATENIbHBIX 33/1a4;

8) CMBICJIOBOE YTEHHUE;

9) YMEHHE OpraHH30BBIBATH Yy4EOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTENEM U CBEPCTHHKAMH; pabOTaTh MHIAMBHIYaJIbHO M B TPYIIIE: HAXOJUTHh OOIIee pelIeHue H
paspemiath KOH(MIMKTHI Ha OCHOBE COIJIACOBAHMS MO3MIMA M y4yeTa MHTEpecoB; (pOpMyIUpOBaTh,
apryMEHTHPOBATh M OTCTaUBATh CBOE MHEHHE;

10) yMeHHe OCO3HAHHO WKCIIOJb30BaTh pEYEBbIC CpPEACTBA B COOTBETCTBUM C 3ajaadeit
KOMMYHHUKAIIMM JJIS BBIPAKCHHS CBOMX YYBCTB, MBICICH W TMOTPEOHOCTEH; IUIAaHUPOBAHUS H
pEeryislud CBOEH JEesATeNIbHOCTH; BIAQJCHHE YCTHOM M MUCHBMEHHOW pEYbI0, MOHOJIOIMYECKOM
KOHTEKCTHOM PEUblo;

11)  dopmupoBaHHE M Pa3BUTHE KOMIIETCHTHOCTH B 00JAaCTH HCIIOJIB30BaHHS HH(POPMAIHOHHO-
KOMMYHUKAIIMOHHBIX TexHonorui (nanee MKT- koMmnereHum); pasBuTHE MOTUBALIMU K OBJIAJCHUIO
KYJIBTYPOH aKTUBHOTO MOJIb30BAHUS CIIOBAPSIMU U APYTUMHU TTOUCKOBBIMU CHCTEMaMHU;

12) ¢opmupoBaHue ¥ pa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHUS TPUMEHATH €ro B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM, COIIMANLHOM MPaKTUKE U MPOPECCHOHATBHON OpUEHTAIINH

IIpeameTHbIe pe3yabTaThl

1) (dbopMUpOBaHHE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUI O BEIIECTBAX, UX
NPEBpAIlICHUSIX W MPAKTHYECKOM TPHUMEHEHWH, OBJAJICHHE TOHATHHHBIM  ammaparoM |
CUMBOJINYECKUM SI3bIKOM XHUMUU;
2) 0CO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH KaK 00JIAaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHYECKHX IMPEBPALICHUI HEOPraHMYEeCKHMX W OpPraHMYeCKHX BEHIECTB Kak
OCHOBBl MHOTHX SIBICHHH JKUBOW W HEXKHUBOW TPHUPONBI, YIIyOJIeHHE TIPEACTABICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA;
3) OBJIAJICHME OCHOBAMM XHMHYECKOM TPAMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh U
00BEKTHBHO OLICHWBATh JXU3HEHHbIE CHUTYyallud, CBA3aHHbIE C XMMHEH, HaBbIKAMH O€3011acCHOTO
oOpamieHns C BEIIeCTBAMH, HCIIOJIb3YEeMBIMH B TTOBCEIHEBHOW JKM3HW; YMEHHEM aHAIM3HPOBATH U
IUTAHUPOBATh HKOJIOTUYECKU 0€30IacHOE MOBEACHHE B LIETSAX COXPAHEHUS 3/710POBbsI U OKpYXKarollen
Cpelbl;
4) dbopMupoOBaHHE YMEHUW YyCTAHABIMBATh CBSI3M MEXKIY pEAIbHO  HAOIIOJAaeMBIMH
XUMHUYECKHMHU SIBJICHUSMH U TPOLIECCAMH, MPOUCXOAALIMMU B MHUKPOMHUPE, OOBSACHATH HMPUUYHMHBI
MHOT000pa3us BELIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa U CTPOECHMS, a TAK)KE 3aBUCUMOCTD
NPUMEHEHHUS BEIIECTB OT UX CBOMCTB;
5) MPUOOpPETEHUE ONbITA UCIOIB30BaHUS PA3IMUHBIX METO/I0B U3YUYEHHMsI BEIIECTB: HAOII0IeHUS
32 WX TPEBpAIICHUSMH TPH TPOBEJCHUM HECIOKHBIX XUMHUECKHUX OIKCIEPUMEHTOB C
MCIIOJIb30BaHUEM JIa0OpaTOPHOTO 000PYAOBAHUS U TPHUOOPOB;
6) (dbopMHUpOBaHKE MPEICTABICHUN O 3HAYEHWH XMMHUYECKOH HAayKH B PEIIEHUH COBPEMEHHBIX
IKOJIOTHYECKUX TpoOJIeM, B TOM 4YHCIE€ B MPEIOTBPAIICHUH TEXHOTEHHBIX M HSKOJOTHYECKUX
Karactpod.

Inanupyemble pe3yabTaThl 8 Kiace

JIn4HOCTHBIE Pe3yIbTATHI

. BOCIIUTAHUE Y YYAIIUXCS YYBCTBA FOPJIOCTH 38 POCCUMCKYIO XUMHYECKYIO HAYKY;

o 0CO3HAHME 3HAYEHHUS CEMbU B )KU3HU YeJI0BEKa U OOIIECTBA;

o MOHUMaHKE OCHOBHBIX (PAKTOPOB, OIMPEACIIAIONINX B3aWMOOTHOIIEHHE YEIOBEKa M
MIPUPOJIBL;

o YMEHUS PEaJIn30BbIBATH TCOPETUUCCKUE TIO3HAHUS Ha TIPAKTUKE;

o OCO3HAaHUEC 3HA4YCHUA 06y[ICHI/I$I JJIA HOBCCI[HGBHOﬁ KU3HU U OCO3HAHHOI'O B1>160pa
npodeccuu;

o NOHUMAaHHE Ba)XHOCTH OTBETCTBEHHOIO OTHOINCHHS K OOYYEHHIO, FOTOBHOCTH H

CIIOCOOHOCTH, yUYaIIUXCS K CAMOPA3BUTHIO U CaMOOOPA30BAHHUIO HA OCHOBE MOTHBAIIUU K OOYYCHUIO
Y MTO3HAHUIO;



L4 TOTOBHOCTbH M CIIOCOOHOCTD yJaluxcda MpuHUMAaTh HECHHOCTU ceMeHoM KH3HU,

° YBaXXUTEIHHOE U 3200TIMBOE OTHOLIEHUE K YIEHAM CBOEH CEMbH;
MeTtanpeaMeTHbIe pe3yJabTaThl

PEI'YJIATHUBHBIE
OO0yuaromuiicss Hay4YuTCs:

o CaMOCTOSITENIFHO OINPEIEIISATh eI CBOEro 00y4eHHsl, CTaBUTh U (hOpMyIUpOBaTh s
ceOs1 HOBBIE 3a/1aui B yueOe 1 MM03HABaTEIbHOM IETEIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOCH
IIO3HABATEJILHOMN EATEIbHOCTH;

o CaMOCTOSITENIbHO  IUIAaHUPOBaThb IyTH JOCTM)KEHMsS Lejeld, B TOM  4YHCIe
IbTEpPHATHUBHBIC, OCO3HAHHO BHIOMpaTh Hamboiee A(PQPEKTHUBHBIE CIOCOOBI pElIeHHS y4YeOHBIX U
IIO3HABATEJIbHBIX 33/]a4;

o COOTHOCUTb CBOU JICHCTBUSl C IUJIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBIATh
KOHTPOJIb CBOEH JIeATEIbHOCTH B IpolLlecCe AOCTHXKEHHsI pe3ysbTaTa, ONpPENeNsATh CHOCOOBI
JEHCTBUI B paMKax IpEAJIOKEHHBIX YCJIOBUNH M TpeOOBaHMM, KOPPEKTUPOBAaTh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYallueH;

J OLICHUBATh IIPABUJILHOCTDH BBINOJIHEHMS yUEOHOH 3a/1a4k, COOCTBEHHbIE BO3MOYKHOCTHU
€e pelIcCHHUS;

o OCHOBaM CaMOKOHTpOJISI, CAMOOLICHKH, IPHUHATHS PEUICHWM M OCYLIECTBIICHUS

OCO3HAHHOI'0 BBIOOPA B yueOHOM U MO3HABATEIbHOMN 1EATEIIbHOCTH;
INO3HABATEJIBHBIE

Ooyuaromuiicss HaAyYuTCA:

L4 IMOJIb30BAaThHCs HAYUYHBIMU METOJaMHU IAJId PACIIO3HAHUA XUMHWYCCKUX HpO6JI€M; JaBaTb
HAay4YHOC 00BACHECHHE XUMHUYECKUM q)aKTaM, mnmponeccaM, SABJICHUAM, 3aKOHOMCPHOCTAM, UX POJIK B
JKU3HU YCJIOBCKA, IMPOBOIAHUTH Ha6J'IIOI[eHI/I}I 3a JXHBBIMHU 06LeKTaMI/I, COOCTBEHHBIM OpPraHnu3MoM;
OIIMCKLIBATh OUOJOTHYECKHUE O6’I)GKTI)I, IpOHECChl U SABJCHUA;, CTaBUTh HCCIIOKHBIC XWUMHNYCCKUC
SKCHICPUMCHTBI U UHTCPIIPETUPOBATH UX PC3YJIbTATHI.

L4 BJIAJACTH CHUCTEMOM XHMMHYCCKMX 3HAHUHA — MOHATHUAMHU, 3aKOHOMCPHOCTSAMH,
3aKOHaMH, TCOPHAMH, HMCIOIUMHU Ba)XHOC O6HI€O6pa3OBaTCHI>HOG N IIO3HABATCJIBbHOC 3HAYCHUC,
CBCACHUAMU 110 UCTOPHUHU CTAHOBJICHUA XUMUU KAK HAYKU;

. paboTaTh ¢ yUeOHMKOM U JOIOJIHUTEIBHOMN JIMTEPATypOil, COCTABIATh COOOIEHUSI Ha
OCHOBe 000011eHNs MaTepralia yueOHIKa U JONOJHUTEIbHOM JTUTepaTyphl;

° YCTaHABJIMBATh HNPUYHUHHO-CICACTBCHHBIC CBA3HM IIPHU AHAJIM3€ OCHOBHLIX 3aKOHOB
XUMHUU:

. COXPaHEHHMsI MacChl BELIECTB, IOCTOSHCTBA COCTABAa, NEPUOANYECKUN 3aKOH;

. Ha3bIBaTh: XUMUYECKUE DIIEMEHTBI, COEAMHEHUSI H3YUEHHBIX KJIACCOB;

. OOBSICHATh: (PU3MYECKHI CMBICT aTOMHOIO (IOPSAIKOBOTO) HOMEpa XHMHUYECKOTO

3JIeMEeHTa, HOMEpPOB TPYMNIbl U MEPUOAA, K KOTOPBHIM 3JEMEHT MPUHAJICKUT B MEPUOJIUYECKON
cucreme J[.M.MenneneeBa; 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB 3JIEMEHTOB B IpEAEiIax MallbIX
MEPHUOOB U TJIABHBIX MOJTPYIIIT; CYIIIHOCTh pEaKIIUi HOHHOTO OOMEHa;

L] xapaKTepmoBaTL: XUMHUYCCKUEC DIICMCHTHI (OT BO)IOpO}Ia 0 KaJ'IBIII/ISI) Ha OCHOBEC UX
noyiokeHus: B nepuoanueckor cucreme JI.M.MenneneeBa m 0COOCHHOCTEH CTPOCHHUS UX aTOMOB;
CBSI3b MEX]ly COCTaBOM, CTPOCHHMEM M CBOMCTBAMM BEIIECTB; XMMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB, HEOPTAaHUYECKUX BEIIECTB;

° CpaBHHMBATh: COCTaB BEIIECTB MO WX (opMylaM, MPHUHAIICKHOCTh BEIIECTB K
OTIPENICTICHHOMY KJIACCy COEAMHEHWMW, THUIBl XUMHYECKHUX pEaKlUi, BAJICHTHOCTh W CTETCHBb
OKUCJICHHUA JJIEMCHTA B COCIUHCHHAX, THII XHMHHGCKOﬁ CBA3HM B COCAMHCHHAX, BO3MOXHOCTH
MIPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa, JIeaTh BBIBOIBI HA OCHOBE CPABHCHHS,;

. BBISBIISITH B3aMMOCBSI3U MEXJIy OCOOEHHOCTSIMH CTPOEHUS (POpPMYyS HEOPTaHUYECKHX
COGI[I/IHGHI/Iﬁ I/I3y‘ICHHI>IX KJIAaCCOB, CXEMbI CTpOGHI/ISI



° atomMoB TiepBbIX 20 »snemeHTOB nepuoanueckoi cuctembl J.M.Menneneesa;
YpaBHEHUSI XUMHUYECKUX PEAKIIUN;

° oOparnaThCsi ¢ XMMUYECKOHN TOCYI0H 1 JJa00paTOPHBIM 000PYyI0BaHUEM;

° YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIE CBS3M OMNBITHBIM IyTEM IPHU IMOJIYyYCHHHU:
KHUCJIOpOJia, BOJOPOJIa, YIVIEKUCIIOIO Ta3a, aMMHAaKa; pacTBOPOB KHCIOT M IIEJIOYEH, XJIOPHI-,
cynb(ar-, KapOOHAT-MOHOB U JIeJIaTh BHIBOJIBI HA OCHOBE CPaBHEHHUS;

° BBIYHCIIATh: MAcCOBYIO JOJIFO XMMHYECKOTO JJIEMEHTa IO (opmylie COeaMHEHUS;
MacCOBYIO JIOJIO BEIIECTBAa B PAacTBOPE; KOJIMYECTBO BEIIECTBA, OOBEM HIIM MACCy IO KOJIUYECTBY
BEIECTBA, 00bEMY MJIM MacCe peareéHTOB, WIH MPOAYKTOB PEaKIINH;

° HCIIOJIH30BaTh MPUOOPETEHHBIEC 3HAHHMS M YMEHHs B MPAKTUYECKOW IEATEIHHOCTH H
MOBCEHEBHON KW3HM JUIs: OE€301acHOTrO OOpallieHus ¢ BEIIeCTBAMH W MaTepHalaMH, IS
AKOJIOTMYECKH TPAMOTHOIO IIOBEICHUS B OKPYKAIOWICH Cpele; OUEHKU BIMSHUS XHUMHUYECKOTO
3arpsi3HEHUS] OKPY)KAIoIIeld cpelbl Ha OPraHU3M 4YeJOBEeKa; KPUTHYECKOW OIEHKHM WH(GOpMaILUU O
BEII[ECTBAX, UCIOJIb3YEMBIX B OBITY; IPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIIEHTPAIUH.
KOMMYHHUKATHUBHBIE

Oo0yuaromuiicss HAyYUTCs:

J OPUBOJIUTH  JOKA3aTEIbCTBA  (apryMEHTHpPOBaTh) B3aUMOCBS3M  4YEJIOBEKa U
OKpYXXarollled Ccpelbl, 3aBUCUMOCTH 3/I0pPOBbs 4YEJIOBEKAa OT COCTOSHUS OKpYXarollel cpenbl,
HEOOXOUMOCTH 3alTUTHI CPEbL;

. TOJIEPAHTHO OTHOCUTBHCS K MTHOMY MHEHUIO, IIOJJECPKUBATh TUCKYCCHIO;

. paboTaTh C JOIMOJIHUTENbHBIMU MCTOYHMKAMHM HH(OpPMALMM U HCIOJIb30BaTh IS
novcKka MHPOpPMAaLMU BO3MOKHOCTH MHTEpHEeTA;

. IIPE3EHTOBATh HW3YYEHHBI MaTepuall, HCIOJb3ysS BO3MOXKHOCTH KOMIIBIOTEPHBIX

IporpaMM. - OPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATENILHOCTh C YUUTENEM U
CBEpPCTHHUKaMH; paboTaThb MHAMBUAYAJIBHO U B IPyIIE: HAXOIUTh 0OIee pelleHue U pa3peuiarhb
KOH(QUIMKTBI Ha OCHOBE COIVIACOBaHMA NO3MLIMH M ydeTa MHTEpecoB; (opMyIupoBaTh,
apryMEHTHUPOBAaTh U OTCTaWBaTh CBOE MHEHHUE;

o OCO3HAaHHO HCIIOIB30BATh pPEYEBBIE CPEACTBA B COOTBETCTBUHM C  3aJade
KOMMYHHUKAIlUM JJIs1 BBIPAXXEHHUS CBOUX YYBCTB, MBICIEH U MOTpeOHOCTEH; IJIAaHUPOBAHUS U
peryJsiluA CBOEW JEATEIbHOCTH; BJIAJCHHE YCTHOM M IHCbMEHHOM pe4bl0, MOHOJOTMYECKOU
KOHTEKCTHOU pEYbI0.

IIpeaMeTHBIE pe3yJbTAThI

OO0yyaromuiicss HAyYuTCH:

L4 0003HaYaTh U MNPUMCHATH XUMHYCCKYIO CHUMBOJIUKY: 3HAKU XUMHUUYCCKUX DJICMCHTOB,
(I)OpMYJ'ILI XUMHYCCKUX BCHICCTB U YPABHCHUA XUMHWYCCKUX peaKuHﬁ;
° MMPUMCHATH BaXKHEHUINIE XHUMHYCCKHE TMOHITUS: XHMHYCCKHI 9JICMCHT, aToOM,

MOJICKYJIa, OTHOCHUTCIBbHBIC aTOMHAsA W MOJICKYJIsIpHad MacCCbl, HOH, XUMHYCCKasa CBA3b, BCIICCTBO,
KHaCCI/I(bI/IKaI_[I/ISI BCIICCTB, MOJIb, MOJIAPpHASA MaAcCCa, MOHSIpHBIﬁ O6’beM, XUMHYCCKasA pPEaklusd,
KJ'IaCCI/ICbI/IKaIII/Iﬂ peaKHHﬁ, QJICKTPOJUT W HCEOJICKTPOJIUT, OSJICKTPOJIUTHYCCKAsA JAUCCOoLUaIus,
OKHCIIUTECIIb U BOCCTAHOBHUTCIb, OKMCJICHUE N BOCCTAHOBJICHHUC,

° MPUMCHATH Ha IMMPAKTUKE IMPU 3HAHUA OCHOBHBIX 3aKOHOB XUMHH: COXPAaHCHHUA MACChI
BCIICCTB, ITOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘{CCKI/Iﬁ 3aKOH,
Yuamuﬁc;l notyyuyunm 603MONCHOCHIb HAYUUMCA:

. OOBSACHATHP HEOOXONMMOCTh MPUMEHEHHS TEeX WM HHBIX MPUEMOB IPH OKa3aHUU
NepBOil TOBpaueOHOM MOMOIIH MTPU XUMUYECKHUX 0KOT'ax;
o HaXOJUTh MH(OPMAIMIO O CTPOEHUH, KIIACCU(IUKALMU U CBOMCTBaX HEOPraHUYECKUX

BEIIECTB B HAay4HO-TIOMYJSPHONW JUTEpaType, XUMHUUYECKHX CJIOBapsX, CHpaBOYHHMKaX, VHTepHeT-
pecypce, aHaJIM3UPOBATh U OLICHUBATH €€, IEPEBOAUTD U3 OJHON (OPMBI B IPYTYIO;

o OpUEHTUPOBATHCS B CHCTEME MOPAIbHBIX HOPM M IIEHHOCTEH IO OTHOILIEHHUIO K
COOCTBEHHOMY 3/I0POBBIO U 3[JOPOBBIO APYTUX JOJEH;



. HaXOJUTh B Yy4eOHOM, Hay4yHO-TOMYyJSpHON JsmTepatype, MWHTepHEeT-pecypcax
UH(POPMALIUIO O CTPOCHUH, KITACCU(PHUKAIIMY U CBOMCTBaX HEOPTaHUMYECKHX BEIIECTB, 0(OPMIIATH €€ B
BUJIC YCTHBIX COOOILEHUH U JOKIAI0B;

o AQHAJIM3UPOBATh U OLICHUBATH LIEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOUX JEHCTBUAX U
MOCTYIKAX 10 OTHOUICHHUIO K 3I0POBBIO CBOEMY M OKPYXKAIOIIUX; IMOCIEACTBUS BIUAHUS (AKTOPOB
PHCKa Ha 30POBbE YEIIOBEKA.

o CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIIEHUS O CTPOCHHH,
KJaccu(UKAaM U CBOMCTBAX HEOPraHMYECKMX BEIIECTB HAa OCHOBE HECKOJIBKHX HCTOYHHKOB
UHpOpPMaLIMY, CONPOBOXKIATh BBICTYIUICHHE NpPE3E€HTAlMel, Y4YHUThbIBas OCOOEHHOCTH ayIUTOPHH
CBEpPCTHUKOB;

J paboTaTh B TpyIIe CBEPCTHUKOB IIPU PEIICHUH MO3HABATENIBHBIX 3a/]1a4, CBA3aHHBIX C
0COOEHHOCTSIMH CTPOEHHUS, KJIACCU(PHUKALMM U CBOWCTBAX HEOPraHMYECKHX BEILECTB, IUIAHUPOBATh
COBMECTHYIO JEATEIbHOCTb, YYMTBIBATH MHEHHE OKPYXKAIOIIMX M AaJE€KBAaTHO OLICHUBAaTh
COOCTBEHHBIN BKJIa/l B A€ATEIBHOCTD I'PYIIIIHL.

HepBOHa‘la.ﬂbeIe XUMHUYECCKHE ITOHATHHA

Ooyuaromuiicss HaAyYuTCA:
. JlaBaTb ONPEACIICHUS OCHOBHBIX XUMHUUYECKHX TEPMHUHOB: <OQIEMEHT», «aTOM,

«MOJICKYJIa», «BCLICCTBO», «OTHOCHUTCJIbHAA aTOMHAd MaccCa», «OTHOCUTCIIbHAA MOJICKYJISIPHAA
Macca», «MaccoBas O0Jid 3JICMCHTAa B COCIUHCHUN, «KXUMHUUCCKAA PCAKIUA);

L4 0003Ha4YaTh U MNPUMCHATb XUMHYCCKYHO CUMBOJIMKY: 3HAKH XUMHUYCCKUX DJICMCHTOB,
q)OpMy.]'ILI XUMHYCCKUX BCHICCTB U YPABHCHUA XUMHWYCCKUX peaKL{HI;’I;
o MMPUMCHATH BaXHEHUIINEC XHUMHYCCKHE MOHITHS. XHMHYCCKHI 9JICMCHT, aToOM,

MOJIEKYJ1a, OTHOCUTEJIbHbIE aTOMHAasi U MOJIEKYJISIpHAsi MacChl, BEIECTBO, KiIacCU(UKalUs BELECTB,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, XMMHUYECKasl peakius, Kiaccudukaius peakimii;

. NPUMEHSTh Ha MPAKTHKE MPU 3HAHHUS OCHOBHBIX 3aKOHOB XMMHH: COXPAHEHUS MAaCChI
BEIIIECTB, MOCTOSHCTBA COCTaBa, MEPUONICCKHUI 3aKOH;

L] OIINChIBATH CBOfICTBa paSJ'II/ILIHI)IX BCIICCTB,

(] HpOBO)II/ITB KJ'IaCCI/I(l)I/IKaIII/IIO BCIIICCTB II10 '-II/ICJ'Iy BHUJI0OB aTOMOB, BXOJJAIIUX B COCTaB
BEIIECTBA;

. CpaBHUBATh, CHCTEMATU3UPOBATh U 0000IIAaTh pa3InYHbIC BUIABI HHPOPMAIIUHU (B TOM

qrclie 3pUTETIbHYI0 — O 1LIBETe, arperaTHOM COCTOSIHMH BEIIeCTBa, OOOHSTENBHYIO — O €ro 3armaxe,
YMO3aKJIIOUUTEIIbHYIO, B3ATYIO U3 CIIPABOYHUKA);

. MPOBOAUTH XMMHUECKHI SKCIIEPUMEHT, 3Hasi TEXHUKY O€30MacHOCTH;

. HAOMIO/IaTh MPOBOJUMBIE CAMOCTOATEIBHO M JIPYTMMH  yYalllUMHUCS  OIIBITHI,
AHAIM3UPOBATH PE3YIIBTATHI, JEJIATh BEIBOJIBI,
O0y4aomuiicsi MOJYYUT BO3MOKHOCTh HAYYUThHCS:

. CTPOUTBH, BBIJIBUTATh U (POPMYIHPOBATH TUIIOTE3HI;

. HaXOJUTh HMHPOpPMAIMI0 O XMMHUYECKHUX OJJIEMEHTaX M Tpoleccax B HAy4YHO-
NONYJSIPHOM  JUTEepaTrype, XWMHUYECKMX CJIOBapsAX, CIpaBOYHMKaX, HTepHeT pecypce,
aHaAJTM3UPOBATh U OLIEHUBATH €€, IEPEBOUTH U3 OAHOM (POPMBI B IPYTYIO;

° OCO3HAHHO WCIIOJIK30BaTh 3HAHWS OCHOBHBIX TIPaBWJI TIOBEJACHUS B KaOWHETE;
BBIOMPATH IICJICBHIC

° U CMBICIIOBBIE YCTAHOBKHM B CBOUX JECMCTBUSAX M MOCTYNKaX MO OTHOIICHHUIO K KUBOU
MPUPOJIE;

° CO37aBaThb COOCTBEHHBIE IMCBMEHHBIE W YCTHBIE COOOIICHHS O XHWMHYECKHX

mpoleccax Ha OCHOBE HECKOJbKUX MCTOYHHKOB HMH(OpPMAIMK, COMPOBOXKAATH BBICTYIUICHHUE
Ipe3eHTaIMe!, YUIUThIBas 0COOCHHOCTH ayIUTOPHH CBEPCTHUKOB,;

. paboTaTh B rpymnie CBEpCTHUKOB IIPH PEIIEHUHU MO3HABATENbHBIX 3a7au CBA3aHHBIX C
U3YYEHHEM OCOOCHHOCTEM CTPOEHUS M >KU3HENESATENIbHOCTH PACTeHUM, >KUBOTHBIX, IpHUOOB U
OaKTepHii, IIIAHUPOBATh COBMECTHYIO JIEATEIbHOCTh, YUUTHIBATH MHEHHE OKPYKAIOIIMX U aJIeKBATHO
OLICHUBATh COOCTBEHHBIH BKJIaJl B ACSITEILHOCTD MPYIIIbIL.



Okcuabl. BajleHTHOCTE.

Oo0yuaromuiicss HaAyYuTCs:

. JaBaTh OMPECIICHUsT OCHOBHBIX XMMHUYECKUX TEPMHUHOB: «CTPYKTypHas (opmymnay,
«BAJICHTHOCTbBY, «OKCHJI», «PACTBOP», «MACCOBAasi J0JI BEILIECTBA;

. 0003Ha4YaTh U MPUMEHITh XUMHUECKYI0 CUMBOJHUKY: (DOPMYJIbl OKCUIIOB U YpaBHEHUS
XUMUYECKUX PEaKLUi;

. COCTaBIISITh XUMHUYECKUE (POPMYIBI OKCHIOB HAa OCHOBAHWW 3HAHUS BAJICHTHOCTU
JJIEMEHTOB;

. HAaxOJIUTh OTJINYUS U CPABHUBATh MPOLECCHI OKUCIICHHS U TOPEHHUS;

. ONMCHIBATH CBOMCTBA KUCIOPOAA;

. MPOBOANTh XUMHUYECKHIA SKCICPUMEHT [0 TOIYyYEHHUIO KHCIopoja B jabopaTopuu
Pa3IMYHBIME CIIOCOOAMU, CPAaBHUBATH X C IPOMBIIUICHHBIMU CIIOCO0aMU (YCIIOBUSMHU MTPOTEKAHUS

. MIPOIIECCOB);

. AQHAJIM3UPOBATh CBOMICTBA AJUIOTPONHBIE BUIOM3MEHEHMS KHCIOPOJa - MPOCTHIX

BEIIECTB (KUCIIOPO/I, O30H).
Oo0yyaromuiicst NOJYYHT BO3MOKHOCTh HAYYUTHCS:

® HaxoJIuTh HMHGPOPMAIMIO O KHCIOpPOJAE B HAYYHO-TIONMYJSPHOW JUTEpaType, XUMHUYECKUX
CIIOBapsX, CIpaBOYHMKAX, MIHTEpHET pecypce, aHaIM3UpOBaTh U OLEHUBATH €€, NEPEBOAUTH
U3 OJTHON ()OPMBI B IPYTYIO;
® [ONy4YaTb KHCIOpOA B JabopaTopuu pa3iMYHBIMU CHOCOOAMH, CpaBHUBaTh HX C
MPOMBINIICHHBIMU cIOc00aMu (YCIOBUSMHU MIPOTEKAHUS IPOLIECCOB. )
Kucnortbl. Conu.
Oo0yyaomuiicss HAyYUTCs:

. JlaBaTh OIPEIEIICHNs OCHOBHBIX XUMUYECKUX TEPMUHOB: «KUCIIOTa», «COJIbY;
. IIOHUMATh CMBICII U IPUMEHSATH 3aKOHOMEPHOCTH Psi1a AKTUBHOCTH METAJIOB;
. MIPOBOAMTh XMUMHUYECKHH HKCIEPUMEHT IO MOJYyYEeHHUIO0 BojaOpoAa B jaboparopuu

pa3IMYHBIMHU CITOCOOAMH, CPABHUBATH MX C MPOMBIILICHHBIME CIIOCO0aMH (YCIOBHUSMH MPOTEKAHUS
MIPOILIECCOB);

o BBIJICJIATh CYIIECTBEHHBIC TPU3HAKH, CpaBHUBATh OOIIHME CBOWCTBA CIIOKHBIX
XUMHYECKHX BEIIECTBA 10 COCTaBY M KIacCH(UIMPOBATh HA OCHOBAHUHU CHCIHM(PHUUCCKUX CBOMCTB
(KUCIOTHI,

. COJIN);

° COCTaBJIATh XUMHUYCCKUE q)OpMYJ'ILI, coJlel M KHCIOT Ha OCHOBAaHWH 3HAHUS
BAJICHTHOCTH;

. CpaBHUBATh CBOICTBA PAa3JIMYHBIX BEILECTB (Ha MPUMEPE KUCIOPOa U BOJOPOIA);

o IIPOBOAMTH KOPPEIALMIO MEXAY CBOICTBAMHM BEIIECTBA, €ro IOJYYEHHEM U
IMPUMCHCHUEM

OOyy4arommiicst MOJTYYUT BO3MOKHOCTh HAYYHTBCS:

° HaxoauThb I/IH(l)OpMaHI/IIO 0 BOJOpPOAEC, KHCIOTaxX, OKCHIAX B H&y‘-lHO-HOHy.HHpHOﬁ

JUTEpaType, XUMHYECKHX CIIOBapsX, CIpPaBOYHMKaX, VIHTepHET pecypce, aHalIM3UpOBaTh M
OLICHUBATh €€, IEPEBOAUTDH U3 OAHOM (OPMBI B IPYTYIO;

° M0JIy4aTh BOJIOPOJ B naboparopuu pa3NIUYHBIMU CIIOCOOaMH,

CpaBHMBATh UX C TIPOMBIIIUIEHHBIMH CIIOCO0aMU ( YCIOBUSIMU MPOTEKAHUS TIPOIIECCOB);

° WCIOJb30BaTh HMHAYKTUBHBIM WM JEAYKTUBHBIA TOJIXOAbl TPU aHAJIU3E CBOWCTB
BEILICCTB.

Bona. PacTBopbl. OcHOBaHuUs.

Oo0yuaromuiicss HaAyYuTCs:

L4 AaBaThb ONPCACIICHHUA OCHOBHBIX XUMHUYCCKUX TCPMUHOB: «OCHOBAHUC), «KUCITOTHBIN
OKCUII», «pacTBOpP», «OCHOBHBIN OKCHUI», «MaCCOBad A0JII PACTBOPCHHOT'O BCIICCTBA»,



° APTYMCHTUPOBATL W OOKA3bIBATh IMPU3HAKU  PaA3JIMYHBIX  KJIACCOB  CJIOXKHBIX
HCOPTraHN4YCCKUX BCIICCTB, KHaCCI/I(bI/ILII/IpOBaTb ux.,

o apryMeHTHUPOBAaTh, IPUBOJIUTH JOKA3aTEIbCTBA B3AUMOCBSI3U CTPOCHHUS U XUMHUYECKHUX
CBOICTB KUCJIOPOAA, BOAOPO/A, BOJbI, KUCIIOT, COJIEH, OCHOBaHUN

. ONUCHIBATh, pa3JINuaTh HA OCHOBE CPABHEHMU S, H3YYCHHbBIC BUJIOB CMECEH, PACTBOPOB;

. ONUCHIBaTh pPa3JUYHbIE CIIOCOOBI TMOJYYEHUS] M XUMHUYECKUX CBOWCTB OKCHJIOB,
KHCJIOT, COJIEH 1 OCHOBAHMIA,

. MOJIy4aTh pacTBOPbI C PA3JIMYHON MacCOBOM J0JIEH;

J pelaTh 3aa4i Ha HaXO0XKJIEHUE PACTBOPOB C PAa3IMYHON MaccoBOil J10Jiel BEIeCTBa;

J Ha0JII0aTh TPOBOIUMBIE CAMOCTOSITEILHO U IPYTUMH SKCIIEPUMEHTHI.

OOyyaromuiicss MOJy4YUT BO3MOKHOCTh HAYYHThCS

® aHAIM3MPOBATh rpauyecKre MOJEIIN XUMUYECKUX MTPOIECCOB (PACTBOPUMOCTD BEILIECTB);

® HAXOJUTh HMH(OPMAIMIO O PACTBOpaX B HAYYHO-IOMYJISIPHON JINTEpaType, XHUMHUYCCKHX
CJIOBapsX, CIIPaBOYHUKAX, VIHTEpHET pecypce, aHATU3UpOBaTh U OIICHUBATh €€, IIEPEBOIUTH
U3 OJTHOM ()OPMBI B JPYTYIO;

® [OJy4YaTh PAacTBOP C 3aJ[aHHOW MacCOBOM JIOJICH BEIECTBA, CPABHUBATH UX;

® UCIOJb30BAaTh MHIYKTUBHBIM M JCIyKTUBHBIA TOJIXOABI MPHU aHAJIM3€ COCTaBAa U CBOMCTB
BCIIICCTB.

® Co3JaBaTh COOCTBEHHBIC TUCHMEHHBIC H YCTHBIC COOOMICHHS O XUMHUYECKUX COCTUHEHHSIX HA
OCHOBE HECKOJIBKUX MCTOYHHKOB MH(OPMAIIUH, COIPOBOXKIATH BBICTYILICHHE TPE3CHTAIINCH,
YUUTHIBasi 0COOCHHOCTH ayIUTOPUN CBEPCTHHUKOB;

e paboTaTh B TIpyIIe CBEPCTHUKOB MpPH PEIICHUH IO3HABATEIBHBIX 33J1a4 CBS3aHHBIX C
U3y4eHHEM OCOOCHHOCTEH CTPOCHHMS M CBOWCTB COCAMHEHWH pa3IMYHBIX KJIACCOB,
TUTAHUPOBATh COBMECTHYIO JESATCILHOCTh, YIUTHIBATH MHEHUE OKPYKAIONIUX M aJICKBATHO
OIICHUBATh COOCTBEHHBIN BKJIAJl B ACSITENFHOCTD TPYIIIHIL.

O0o0menne cBeleHNI 0 BasKHEHIIHMX KJIACCAX HEOPraHHYECKHUX COeANHECHUI.

OO0yyaromuiicss HAyYuTCH:

° MOHUMATh CYIIHOCTh TE€HETUYECKOW CBSI3W MEXAY pPa3IMYHBIMUA  KJIAcCaMu
HEOPraHUYECKHUX BEILECTB;

L] OIMMCBIBATh PA3JIMYHBIC CHOCO6BI MOJIYYCHHUA W XHMHUYCCKHX CBOWCTB OKCH OB,
KHCJIOT, COJICH 1 OCHOBAHMIA,

° OCYLIECTBIISATh ~ BaXHEWIIME  XHMMHUUYECKHE MPEBpallCHUs, WIUIIOCTPUPYIOLIUE
TE€HETUYECKYIO CBSI3b;

° NPOBOAUTE  DKCIIEPUMEHT,  IIPOrHO3UPOBATh  pE3yAbTaThl, W  IIPOBOIUTH

CPaBHMUTEIBHBIM aHAIU3 TEOPETHUECKUX CBeJEeHUHM, (OopMynupoBaTh W3 HUX YMO3aKIIOUEHUS H
BBIBO/IBI;

J HaXOJUTh W aHAJIM3UPOBATh NPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY CTPOCHUEM
COEIMHEHU OIPENIETICHHOI O KIacca U XMMHUYECKUMHU CBOMCTBaMH.
OOyuaromuiicst MOJY4UT BO3MOKHOCTh HAYYUTHCH:

L4 CTPOUTDL, BBIABUT'ATH U (I)OpMYJ'II/IpOBaTB THUIIOTE3BbI,
L4 COIIOCTABJIATH OMIIO3UITUOHHBIC TOUKH 3pCHUA HAa HAYYHYIO HpO6HCMy.
o HaXoauThb I/IH(I)OpMaI_[I/IIO 0 XUMHYCCKUX TIIpoHeccax B Haquo-nonynﬂpHoﬁ

JaUTepaType, XMMHUYECKHX CJOBapsX, CIpaBOYHMKAX, MHTepHeT pecypce, aHaIM3UpOBAaTh MU
OLICHUBATh €€, IEPEBOAUTDH U3 OAHON (OPMBI B IPYTYIO;

J OCO3HAHHO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX IPABHJI IOBEJCHUS B TIPUPO/IC; BEIOUPATH
IIEJIEBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX JCWCTBUSX M IOCTYNKAaxX IO OTHOIICHUIO K >KUBOM
IPUPOJIE;

J co3/aBaTh COOCTBEHHbIC ITMCHBMEHHBIE U YCTHBIE COOOILEHHS O XHUMHYECKHX
mporieccax Ha OCHOBE HECKOJIBKMX HCTOYHHMKOB HWH(OPMALIMU, CONPOBOXIATh BBICTYIJICHHE
npe3eHTaluel, yYuThIBas 0OCOOEHHOCTH ayJUTOPHUHI CBEPCTHUKOB;



J paboTaTh B rpyIIe CBEpCTHUKOB MPU PELICHUHU MMO3HABATEIbHBIX 33J]au CBSI3aHHBIX C
U3y4yeHHEeM O0COOCHHOCTEH CTPOEHHUSI M CBOWCTB BEIIECTB, INIAHUPOBATH COBMECTHYIO JESTEIHHOCTD,
YUUTBIBaTh MHEHHE OKPY)KAIOLIMX U aJEKBATHO OLIEHWBAaThb COOCTBEHHBIH BKJIAJ B JESATEIbHOCTb
IPYIIIBL.

Ilepuoauuecknii 3axkoH u nepuoanveckas cucrema J[.U.MenaeneeBa. CtpoeHue aroma.
Xumuueckas cBsizb. CTpoeHHe BellecTB B TBEPAOM, KUJIKOM U ra3000pa3HoM BelllecTBaXx.

OOyuyaomuiicss HAYyYUTCS:

- paccMaTpuBaTh aTOM KaK XMMUYECKU HEACIIUMYIO YaCTHUILY;
- dbopMynupoBaTh  UCTOPUYECKH  CIOXKHBIIYIOCS W COBPEMEHHYIO  (OpPMYIHUPOBKHU
[Tepuoanueckoro 3akona /I.M.Menzaeneena;

- ONMCBIBATh U MOJEIUPOBATH JIEKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB IUIABHBIX MOATPYIII
MaJibIX IEPUOJIOB;

- JIaBaTh OIIPENIEIICHUE TOHATUS «XUMHYECKUH DIIEMEHTY;

- Ha KOHKPETHBIX MpUMEpax MIUIFOCTPUPOBATH CIOXKHOCTh CTPOCHUS MAaTEpHUH, MPEACTABISTH
JIBOMCTBEHHYIO MPUPOTY IEKTPOHA (KOPIYCKYJISIPHO-BOJHOBON Jyaliu3Mm);

OO0y4aromuiics MOJTy4UT BO3MOKHOCTb HAYYHThCH:

- CTPOHUTH, BBIABUTATh U ()OPMYITUPOBATH TUTIOTE3HI,

- IIPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB, IMOJb3YACh IEPUOJANYECKON

CHUCTEMOM XMMHUYECKHUX 311eMeHTOB JI.11.MeneneeBa u 3Has CBOMCTBA YK€ U3YUYECHHBIX BEIICCTB;

- COIOCTABJIATH OMMO3UIIMOHHBIC TOYKU 3pEHUS Ha HAYUHYIO POOIemMy.

- HaXOJUTh HMH(POPMAIMIO O XMMHUYECKHX IPOLEccax B HAYYHO-TIONMYJSIPHOW JHTEparype,
XUMUYECKHX CJIOBapsX, CIpaBOYHMKax, MHTepHeT pecypce, aHanu3upoBaTh U OLEHUBATH €€,
NEPEBOJUTH U3 OJJHON (YOPMBI B IPYTYIO;

- OCO3HAHHO MCITI0JIb30BaTh 3HaHUS OCHOBHBIX MPaBHJI IOBEJCHUS B IPUPO/IE; BEIOUPATh
LIEJIEBbIE M CMBICIOBBIE YCTAHOBKHM B CBOMX JCMCTBUAX M INOCTYIKAaX IO OTHOIICHUIO K YKUBOH
IIPUPOLE;

- CO03/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHMSI O XMMHUYECKHX Ipoleccax Ha
OCHOBE HECKOJIbKMX MCTOYHMKOB HWH(OpMAllMU, COMPOBOXJIATh BBICTYIUIEHHE IpE3CHTAIUeH,
YUUTBIBasi 0COOEHHOCTH ayIUTOPUN CBEPCTHUKOB;

- paboTaTh B TpyNIe CBEPCTHUKOB IPH PELICHWH [O3HABATENbHBIX 3aJad CBA3aHHBIX C
U3Y4YEHHEM OCOOEHHOCTEH CTPOEHUS M CBOMCTB BEILECTB, MJIAHUPOBATh COBMECTHYIO JIEATENbHOCTD,
YUUTBIBaTh MHEHHE OKPY)KAIOLIMX U aJeKBATHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTD
TPYIIIIBL.

Ilnanupyemble pe3yJabTaThl 00y4eHus 9 Kiaace
JINYHOCTHBIE PE3yJabTaThI

- BOCIIUTAHWE YYBCTBA TOPAOCTH 328 POCCHUHCKYI0 XMMHYECKYH) HayKy, T'yMaHU3Ma,
MO3UTUBHOTO OTHOIIEHHUSI K TPYY, LIEIeYCTPEMIECHHOCTH;

- dbopMHUpOBaHKE IIEHHOCTH 370pPOBOTO W 0e30macHOTro 00pasza >KW3HU; YCBOEHHUE
MPaBUJI MHAWBUYaTbHOTO U KOJUIEKTUBHOTO OE€30MAaCHOTO MOBEACHHS B UPE3BBIYANHBIX CUTYAIUSX,
YIPOKAOIIUX KU3HU U 3T0POBBIO JIFOJEH;

- (hopMUPOBaHHE HKOJOTHMYECKOTO MBIIUICHUS: YMEHHS OIEHUBATh CBOKO JIEATEIHHOCTh U
MIOCTYIIKH JPYTHX JIFOAEH C TOYKH 3PEHHS COXPAHEHMS OKPYKAIOIIEW Cpelbl - rapaHTa >KU3HU U
Onaromnoydus Jrojei Ha 3emIe.

- BOCIIUTAaHWE TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JalIbHEWIIEe 00pa3oBaTeIbHOU
TPACKTOPHH;

- dbopMupOBaHUE YMEHHUS YIPABIATh CBOEH TO3HABATENILHOMN 1€ATEIbHOCTHIO;

- pa3BUTHE COOCTBEHHOTO IIEJIOCTHOTO MHUPOBO33PEHUS, MOTPEOHOCTH U TOTOBHOCTH K
caM000pa3oBaHuIO, B TOM YHCIIE M B paMKaX CaMOCTOSITENIbHOM JIeATEIbHOCTH BHE LIKOJIbI;

- (hopMUPOBaHHE OCHOB SKOJIOTHUECKOHN KYIbTYphl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOr0 MBIIIJICHHS, Pa3BUTHE OMNBITa SKOJIOTMYECKH OPHEHTUPOBAHHON pedrIeKCUBHO-
OLIGHO‘{HOﬁ u HpaKTH‘{CCKOfI ACATCIIbHOCTU B ) KU3HCHHLIX CUTYallUAX.



MertanpeaMeTHbIe pe3yabTAThI
PEI'YJIAATUBHBIE
BrinycKkHMK HAyYHuTCS:

- CaMOCTOATENIPHO IIJIAHUPOBAaTh IYTH JOCTHXKEHUS LEJIed, B TOM YHCIE aJlbTEPHATHBHBIE,
OCO3HAHHO BBIOMpaTh HamOoliee 3PPEKTUBHBIE CIOCOOBI pelICHHs] YYCOHBIX M IMO3HABATEIHHBIX
3a/1ay;

- COOTHOCHUTB CBOM JECUCTBHUS C IJITAHUPYEMBIMHU PE3YyJIbTaTaMH, OCYLECTBIISITH KOHTPOJIb CBOEH
NESTENIbHOCTH B IpOLiecce AOCTUXKEHHS pe3yibTaTa, OMpEleisTh CHOCOObI JEHCTBHII B pamKax
NPEUIOKEHHBIX YCIOBUH M TpeOOBaHMI, KOPPEKTHUPOBATh CBOU JICHCTBHS B COOTBETCTBUU C
M3MEHSIIOIICHUCS CUTyallueH;

- BJIQ/ICHUIO OCHOBAaMHU CaMOKOHTPOJISl, CAMOOLEHKHU, IPUHIATHUSI PELIEHUM M OCYILECTBIICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIHLHON NEATEIIbHOCTH;

- BBIOMPATh I1EJIEBBIE W CMBICIOBBIE YCTAaHOBKM B CBOHMX JCHWCTBUSIX M IOCTYNKax IO
OTHOLLICHHUIO K )KUBOI MPUPOJIE, 310POBBIO CBOEMY U OKPYKAIOIIUX.

ITO3HABATEJIBHBIE

BrInyCKHUK Hay4YuTCH:

- CaMOCTOSITENIFHO OMPEEINATh IeI CBOEro OO0y4YeHHs, CTaBUTh U (POPMYITUPOBATH IS ceOst
HOBBIE 33Jaui B y4€Oe M IO3HABATEJIbHOM /EATENbHOCTH, pa3BUBaTh MOTUBBI M MHTEPECHI CBOEH
MO3HABATENILHON 1eATEIbHOCTH;

- BJIQJICHUIO COCTAaBJISIOLIMMHU MCCJIEI0BAaTEIbCKOW M IMPOEKTHON JEeATENbHOCTH, BKIIOYast
yMEHHsSI BUAETh MPOOJIEMY, CTAaBUTh BOIPOCHI, BBIABUTATh THUIOTE3bl, JaBaTh OIPEACICHUS
HNOHATHUSAM, KJIacCU(UIMPOBATh, HAOIIOAATh, MPOBOIUTH OKCIEPUMEHTHI, J€JaTh BBIBOJIBI H
3aKIJIIOUEHUs, CTPYKTYPHUPOBATh MaTepuai, o0ObsCHATh, 10Ka3bIBaTh, 3AIIUIIATH CBOU UICH,

- YMEHUIO palboTaTh C pPa3HBIMH HCTOYHUKAMHU OHMOJIOTMYECKOM HMH(POpMAlUU: HAXOIUTh
OnoNOrnvecKyr0o MHGOPMAIUIO B PA3IUYHBIX UCTOYHHKAX (TEKCTe yuyeOHHMKa HAay4YHOMOIYJSIPHOM
auTepaType, OHOJOTMYECKUX CJOBAapsAX M  CHPABOYHHMKAX), AaHAJIM3UPOBaTh M  OICHUBATh
UHOPMALIUIO;

- YMEHHE CO3/1aBaTh, IPUMEHAThH U MPeoOpPa30BbIBATH 3HAKU U CUMBOJIbI, MOJEIN U CXEMBI JJIs
pelieHus yueOHbIX U MO3HABATENbHBIX 33/1aY;

KOMMYHHUKATHUBHBIE

BuinyckHUK HAYYUTCS:

- OCO3HAHHO MCIMOJb30BaTh PEUYEBbIE CPEJICTBA AJI JUCKYCCHUM U apryMEHTAllUU CBOEH
MO3ULMH: CPAaBHUBAThH Pa3HbIE TOUKU 3pEHUS, ApIYMEHTHUPOBATh U OTCTauBaTh CBOIO TOUKY 3PEHMS;
- OpPraHM30BBIBATH Y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO IESTENbHOCTh C YUHUTEIEM U
CBEpCTHHKAMHM, paboTaTh MHIMBHUIYaJIbHO W B TPYIIE: HAXOAUTH OOllee pelleHue W paspenarb
KOH(QJIMKTBI Ha OCHOBE COIVIACOBAaHUS TMO3UIMM M ydera MHTEpecoB, (OpMyIHpOBaTh,
apryMeHTHpOBAaTh U OTCTauBaTh CBOC MHEHHUE;

- HCIIOJIb30BATh, MH(OPMaIlMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTUU (UKT-
KOMIIETESHIINS );
- paboTaTh B TIpyIlle CBEPCTHUKOB IPH PELICHUH IO3HABaTENbHBIX 3aJlad, CBSI3aHHBIX C
TEOPETUYECKMMU M MPAKTUYECKUMHU MpoOIeMaMHu B OOJIACTH MOJEKYJSPHOM OHONOTrUHU, T€HETHKH,
HKOJIOTUH, OMOTEXHOJIOTHH, METUIIMHBI U OXPaHbl OKPYKAloIIed Cpe/bl, NIaHUPOBATh COBMECTHYIO
NeSITeIbHOCTD, YYUTHIBATh MHEHUE OKPYXAIOIIUX U aJEKBAaTHO OLEHMBATh COOCTBEHHBIA BKJIAJI B
JEeSTeIbHOCTD TPYIIIBL.

IIpenmeTHBIE pe3yabTaThI
BbInycKHMK HAYYUTCH:
- MOJIb30BAaThCS HAYYHBIMU METOJAaMHU Uil paclo3HaHUS XMMHYECKHUX NpobiieM; naBaTh

Hay4YHOe OOBSICHEHHE XMMHUYECKUM (pakTaMm, mpolieccam, SIBICHUSM, 3aKOHOMEPHOCTSIM, UX POJIU B
’KM3HM YEJIOBEKa; IPOBOAUTh HAOMIOJEHHUSA 3a TEUEHHMEM XHUMHUYECKHUX pEaKLUid; OMNHChIBATh



XUMHUYECKHE TPOIECChl W SBICHHS; CTaBUTh HECJIOXHBIE XHWMHUYECKHUE OKCICPUMEHTHI U
UHTEPIPETHPOBATH UX PE3YJIbTATHI.
- BIIQJICTh CHCTEMOH XMMHYECKHX 3HAHHA — TOHATHUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU,
TEOPHSIMH, UMEIONIMMH Ba)KHOE 00I11e00pa30BaTebHOC U MO3HABATEIbHOE 3HAYCHHE; CBEICHUSIMHU
M0 UCTOPUU CTAHOBJIICHUS XUMHUU KaK HAyKH.
- OOIIMM TIpHEeMaM: PaIlMOHAIBHOW OpPraHW3alluK TPYJIa W OTIbIXA; MPOIECCOB XHMHUYECKOTO
IOPOM3BOJICTBA METAJIOB W HEMETAJUIOB, TPOBEJICHHUS HAONIOACHHUNA AIIEKTPOJIN3a; TEXHUKA
0e301acHOCTH B KaOWHETe XMMUH, C JTA0OPAaTOPHBIN 000PYTOBAHUEM.
- BBIITYCKHUK TPHOOPETET HABBIKM WCIOJIL30BAaHUS HAYyYHO-TIONMYJISPHONW JUTEPaTyphl IO
XMMHH, CIIPAaBOYHBIX MATepPHaIOB (Ha OYMaKHBIX U AJIEKTPOHHBIX HOCHTENSIX), pecypcoB MHTepHeTa
IIPH BBITIOJTHEHUH YY€OHBIX 3a71ad.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:
- OCO3HAHHO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX MPABWJI IOBEACHHUS B TPHPOJEC U OCHOB
XUMHYECKHX TPOIIECCOB B OBITY;
- BEIOMpATh I1IEJICBBIE W CMBICIIOBBIC YCTAHOBKM B CBOHMX JCHCTBUSIX M TIOCTYNKaX II0
OTHOILECHUIO K J>KUBOW MPHPOJIE, 3J0POBHI0 CBOEMY W OKPYKAIOIIMX; TPU COOJIOJCHUU TPaBUI
TEXHHUKHU 0€3011aCHOCTHU IPH BBITIOJTHEHUH 3KCIICPUMEHTA,
- OPUCHTUPOBAThCS B CHCTEME IO3HABATEIIBHBIX IIEHHOCTEH — BOCIPUHHMATH WH(POPMAIIUIO
XUMHYECKOTO COJICPKAHUS B HAYYHO-TIOMYJISIPHOM JIUTepaType, CpeACTBaX MacCOBOH MHPOPMAIIUU U
WuTepHeT-pecypcax, KPUTHYCCKH OICHUBATH TOJIYYCHHYIO HWHGOPMALUIO, aHAIM3HPYS ee
COJIepKaHUE U JaHHbBIC 00 UCTOYHUKE UHPOPMALIUY;

- CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC M YCTHBIC COOOMICHUS O XUMUYECKUX SIBJICHHSIX
U TIpolleccax Ha OCHOBE HECKOJBKMX HCTOYHUKOB HH(OpMAIMK, COMPOBOXKIATH BBICTYILICHHE
Mpe3eHTAIMECH, YIUTHIBAast OCOOCHHOCTH ayTUTOPUHN CBEPCTHUKOB.

KoauyecTBeHHbIE OTHOLIEHUS] B XUMHH

BbInyCKHUK HAYYHMTCS:
- MOHUMATh M TPHUMEHATh €IWHUIlY H3MEpPEeHMs] KOJMYECTBA BEIIECTBA, MOJSPHYIO Maccy,
OTHOCHUTEIIGHYIO TUIOTHOCTh W MOJISIPHBIH O0BEM Ta30B MNPU PEHICHUH PacYeTHBIX 3a1ad 110
YpaBHEHUSAM PEaKIuii;
- YCTaHABIIMBATh B3aWMOCBSI3H MEXIy OCOOCHHOCTSIMU CTPOCHHUS BEIISCTB W IIPOIECCOB,
MPOUCXOSIINX C YIaCTHEM I'a3000pa3HbIX BEIIECTB;
- OTPENEIATh MAaKCUMAIBHBI BBIXOJ TPOAYKTOB pEaKIMH, KOTOPhIE WCIOJIB3YIOTCS B
MIPOMBINIJICHHOCTH U 3aBUCST OT YCJIOBHI (TemMmepaTypa, JaBJIeHHe, KOHIIEHTPAIIHS);

XuMHYecKasi peaKus
BbINYCKHUK HAYYUTCS:

- JIaBaTh OTPENEIICHUS TIOHATHI «AJIIEKTPOIHUTY, <«AJICKTPOIUTHUYECKAS TUCCOIHAINS,
«CTETeHb MIEKTPOIUTUICCKON AUCCOIUAINI, CKOPOCTh PEAKIIHHNY, «OKHUCIUTEIbY,
«BOCCTaHOBHTEbY, KOKHCIICHHUEY, «BOCCTAHOBIICHUEY, «IIIEKTPOIIN3Y, TEIIIOBOH AP (PeKT
XUMHUYECKON PEaKINI», «IK30TEPMHUUECKUE U SHTOTEPMUUECKHIE PEAKIIUN», BBIACIATh UX
CYIIECTBEHHBIE TIPU3HAKHY;

- apryMEeHTHUPOBATh, TPUBOIUTH I0KA3aTEIHCTBA CUIBHBIX M CIA0BIX IJIEKTPOIHUTOB;

- PacKpbIBaTh CYITHOCTh PEAKIIMA HOHHOTO 00OMEHA Yepe3 3aliCh COKPAIIEHHOTO U TIOJTHOTO
YpaBHEHUM;

- apryMEeHTHPOBAB U JJOKAa3bIBaTh MPU3HAKK HEOOPATUMOIO MIPOTEKAHUS PEAKI[Ul HOHHOTO
oOMeHa B BOJIHBIX PacTBOPAx AJIEKTPOJIUTOB;

- OCYIIECTBISTH KIACCHU(PHUKAIIUIO PEAKIIHI cpa3y 10 HECKOIbKUM MPU3HAKAM CPaBHEHUS
(mMoHMMasi OTPAaHUYCHHOCTD JII000M KIacCU(UKAITUHN): TI0O 00paTUMOCTH, TEIIIOBOMY 3D (DEKTy,
AIIEKTPOTPOBOTHOCTH PACTBOPOB, MO YUCITY U BUIY PEareHTOB U MX MPOJAYKTOB,

- OCYILIECTBISATH XUMUUYECKUIN IKCIIEPUMEHT (HaIpuMep, UCCIIEI0OBAHUE AIEKTPOIPOBOTHOCTH
TBEP/BIX BEIECTB M PACTBOPOB, MPOBEICHUE PEaKIIMK OOMEHA B PACTBOPAX AJIEKTPOJIUTOB);



- aHAIIM3UPOBATH U OIICHUBATh (PAKTOPHI (HA KAYECTBEHHOM YPOBHE), BIIUSAIOIINE HA CKOPOCTh
XUMHYECKUX peakiuii, Ha ocHoBe npunHiuna Jle [latense;

- yCTaHaBJIUBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMUA Kak Mmpoliecca
nepeHoca JIEKTPOHOB.

BbInyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCS:

OOBSICHATH ( B TOM YHKCJIE U YPABHEHUSIMHU PEAKIMI) MPOILIECCHI, MPOTEKAIOIMIUE TIIPU IICKTPOIHU3E
PacIuIaBOB JICKTPOJIUTOB; - aHAJIM3UPOBATH SKCIICPUMECHTAIbHBIC JaHHBIC,

CTPOUTh W AaHAIU3UPOBATH TpadUUECKHEe MOJCTH XUMHUYCCKHX IIPOILECCOB (auccommamus u
TUpAaTaIus);

CTPOUTD, BBIIBUTATH U (DOPMYITUPOBATH TUIIOTE3HI;

COTIOCTABJISITh ONIO3UIIMOHHBIC TOUKH 3pEHUS HAa HAYIHYIO TIPOOIIEMY.

HaxO0JIUTh HHPOPMAILIMIO O XUMUYECKUX IMPOIIECCaX B HAYYHO-TIOMYJSPHOM JIUTEPAType, XUMHUUECKIX
cloBapsX, CIpaBOYHUKAx, VHTepHET pecypce, aHANM3UPOBATh M OIICHUBATH €€, MEPEBOJIUTH W3
OJIHOI ()OPMBI B IPYTYIO;

- OCO3HAHHO WCIIOJI30BAaTh 3HAHMSI OCHOBHBIX IPABUII MIOBEACHHUSI B IPUPO/IE; BRIOUPATH
[[EJIEBbIE M CMBICIIOBBIE YCTAHOBKM B CBOMX ACMCTBHUSIX M IOCTYIKAaX MO OTHOIICHUIO K KUBOM
MIPUPO/IE;
co3/aBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOIICHUS O XMMHUYECKUX MpOIleccax Ha OCHOBE
HECKOJIbKUX HCTOYHUKOB HWH(GOpPMAIMU, COMPOBOXKIATh BBICTYIUIGHHWE MPE3CHTAIMEH, Y4UThIBas
0COOCHHOCTH ayAUTOPHH CBEPCTHHUKOB;

paboTaTh B IpylIle CBEPCTHUKOB IPU PEIICHUU [103HABATEIbHBIX 3a]lau CBA3aHHBIX C U3Yy4YEHUEM
0COOEHHOCTEH CTPOEHUS M CBOMCTB BEILECTB, IUIAHUPOBATh COBMECTHYIO JEATEIbHOCTb, YUUTHIBATh
MHEHHE OKPYKAIOIINX U aJIEKBATHO OIICHUBATh COOCTBEHHBIN BKIJIA[ B IEITEILHOCTD TPYIIIIHL.

XuMHsl HEeMETAJVIOB
BbIHyCKHI/lK HAay4YUuTCH:
ONHKCBHIBATh, pAa3U4YaTh Ha OCHOBE CPAaBHEHUS HW3yYEHHbIE XMMHUYECKHE BellecTBa (XJop,
XJIOPOBOJIOPOJI, XJIOPUABI, Ce€pa, CEPOBOAOPOM, CEPHUCTHIN Ta3, cepHas KUCIOTa U €€ COJH, a30T,
aMMHaK, a30THasg KHCIoTa U ee coiu, (ochop, ¢dochopHas KuCIOTa, Yriaepoj, yrapHblii Hu
YTJIEKHUCIIBIN Ta3, YroJbHasi KUCIIOTA U €€ COJIM, KPEMHHM, OKCHJT KPEMHHUSI, KpEMHHUEBAs KUCIIOTA U €e
COIN);

KaueCTBEHHO OIPEIEIATh HAIMYUE B COSAUHEHUSAX aHUOHOB COJISIHOW, CEpHOM, a30THOM, YrOJIbHOM,
KPEMHHUEBOU KHUCIIOT;

i
KJ'IaCCI/ICbI/IHI/IpOBaTI) U CpPAaBHUBATH XUMUUYCCKHUE COCAUHCHUS 110 PA3HBIM IIPU3HAKAM; OIIMChIBATh
ACMOHCTpPAlUOHHBIC U Ha60paTOpHLIC OKCIICPUMCHTBI C U3YYCHHBIMU BCIICCTBAMU,; - AHAJIM3UPOBATH
SKCHCPUMCHTBI U TCOPETUICCKUC CBCACHUS, ACTIATh U3 HUX YMO3aKIKOUCHUA U BBIBOJKI,

HCIOJIb30BATh TAKUC MHTCIUJICKTYAJIBHLIC OIICpAllMU, KaK aHaJIu3 U CUHTC3, CPABHCHMUC, O606IJ.I€HI/IC,
CHUCTEMaTu3alnus, IONCK aHaJIOT'OB;

WIUTIOCTPUPOBATL Ha KOHKPCTHBIX MPUMEpPAX CIOXKHOCTL CTPOCHUSA MATCpHU, MHOFOO6paBI/Ie
BCIICCTB, 0OBSICHATH IMPUYIHUHEI 3TOT'O pa3Hoo6pa3I/I;1 (Ha IpUMEPEC NPOCTHIX BCUICCTB — aJ'IJ'IOTPOI'II/I}I).

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

pacupsTh HHTEIUIEKTYalIbHBIH KPYro3op 3HAHUSMU OO0 HCTPUM OTKPBITHS DJIEMEHTOB U UX
coeIlMHEHUH, 00 OCHOBHBIX MPUHIIUIIAX 1 3aKOHOMEPHOCTSX €CTECTBEHHBIX HAYK;

AHAJIU3UPOBATH OKCIICPUMCHTAJIBHBIC JaHHBIC,



HAXOJUTh HHPOPMAIIHIO O XUMUYECKUX MPOIIECcax B HAYYHO-TIOMYISIPHON TUTEpaType, XUMHUUECKUX
cloBapsiX, CIpaBOYHUKax, MHTepHeT pecypce, aHaIM3UPOBAaTh U OICHUBATh €€, MEPEBOAUTH U3
OJIHOI (JOPMBI B JPYTYIO;

co3/aBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOIICHUS O XMMHUYECKUX MpOoIleccax Ha OCHOBE
HECKOJIbKUX HCTOYHUKOB HH(GOpPMAIMU, COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTAlMeH, yYUTHIBAs
0COOEHHOCTH ayAUTOPUH CBEPCTHUKOB;

paboTaTh B TpymIre CBEPCTHUKOB MPU PEIICHUH IO3HABATEIBHBIX 33/1a4 CBA3aHHBIX C HM3yYE€HHUEM
0COOEHHOCTEHN CTPOCHUSI aTOMOB, MOJIEKYJ BEIIECTB; YUUTHIBATH MHEHUE OKPYKAIOIIUX U aJICKBATHO
OILICHHUBATH CO6CTB€HHLIﬁ BKJIad B ACATCIbHOCTD I‘pyr[l'[H.

X¥MHS MeTALJIOB

BbInyCKHHK HAY4YUTCS:

- BBIJICTISITh  CYIIECTBEHHBIC TPU3HAKKM ¥ CPAaBHUBATh OOIIME CBOWCTBA METAJNIOB KakK
XUMHYECKHUX 3JIEMEHTOB M IIPOCTHIX BEIIECTB;
- ONUCHIBATH JJIEKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB METAJIJIOB;
- apryMEHTUPOBaTh, MPUBOJUTH J10KA3aTEIbCTBA B3AMMOCBSI3U CTPOCHHSI U CBOMCTB IPOCTHIX
BEIIIECTB — METAUIOB (Ha MpHUMEpPE IICIOYHBIX METAJJIOB, KaJbLIMs, AJTIOMUHHUS, Kelie3a) U HUX
COCJIMHEHM;
- MPOBOJIUTH CAMOCTOATENIBHO, HAOI0/aTh,  OMHUCHIBATH WU AHAIU3UPOBATh XHWMUUYECKHE
SABJICHUS], XapaKTEPU3YIOIIUE Pa3IMYHbIE CBOMCTBA METAJIJIOB M UX COCAMHEHUM;
- Ka4E€CTBEHHO OMPEACIISTh HAIMYUE B COCAUHECHUSAX HATPUS, KAJIbLUA, AIFOMUHMS, KeEe3a; -
MOJIEJIUPOBATh CTPOEHHUE aTOMOB AJIEMEHTOB METAJUIOB Ha MPUMEPE JIEMEHTOB MaJIbIX MEPHUOJO0B U
)Kenesa;
- AQHAJIM3UPOBATh DKCIIEPUMEHTBHI U TEOPETUUYECKHUE CBEICHMS, JAENaTh U3 HUX YMO3AKIKOUYEHHUS
¥ BBIBOJIHI,
- MPOBOJUTH KOPPEIALIMIO MEXKITY COCTaBOM, CTPOCHUEM U CBOMCTBAMM BEILECTB.

BpInyCKHHK MOTYYUT BO3MOKHOCTh HAYUYHUTHCS:
ONPEAENIATh LEJIN U 3aa4M ACATEIbHOCTH U MPUMEHATh UX HA IPAKTHUKE;

pacrpsiThb I/IHTCHHGKTyaJIBHHﬁ Kpyro3op 3HaHUAMU 00 HUCTpHUU OTKPBITUA JSJICMCHTOB U HX
COGI[I/IHGHI/II\/II, 00 OCHOBHBIX MNPpUHOUITAX U 3aKOHOMEPHOCTAX €CTCCTBCHHBIX HAYK]

AQHAJIM3UPOBAThH FKCIIEPUMEHTAJILHBIE TAHHBIE;

paboTaTh B TpyIe CBEPCTHUKOB MPHU PELICHUH MMO3HABATEIbHBIX 3a7au CBA3AHHBIX C U3YYCHHEM

0COOEHHOCTEH CTPOEHMS U CBOMCTB METAJUIOB, IIITAHUPOBATh COBMECTHYIO JAESTEIbHOCTb, YUUTHIBATh

MHEHHE OKPYKAIOIINX U aJIeKBATHO OIEHUBATh COOCTBEHHBIN BKJIAJ] B AESATEIHLHOCTH TPYIIITHI.
O06o0menne cBeleHUii 00 3JIEeMEHTAX M HEOPTraHM4YEeCKHX BellecTBax

BbinycKHUK Hay4uTCH:

- CTPYKTYypUpPOBaTh HM3YUEHHBIM MaTepuanl W XHUMUYECKYI HH(OpPMANNI0, TONYyYEeHHYIO W3

JIPYTUX HCTOYHUKOB;

- MMOHUMATh JIOTUKY HAYYHOT'O MO3HAHUS;

- AQHATM3UPOBATh M BBISIBJISATH 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB DJIEMEHTOB, IPOCTHIX

BEILIECTB U COCIMHEHUM.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCSH:

OTIpeNIeNATh LeNU U 33JauH IeATeIbHOCTH U IPUMEHSTh UX Ha MPAKTHKE
CTPOUTD, BBIIBUTATh M (POPMYITHPOBATH TUIIOTE3BI; COMOCTABIATH ONITO3UIIMOHHBIE TOYKH 3pEHUS Ha
HaY4HYIO Ipo0sieMy;
- Ha KOHKPETHBIX npuMepax — WIIIOCTPUPOBATh  CIIOKHOCTh  CTPOCHHS
MaTepuH (KOPIYCKYJSPHO-BOIHOBOM Jyaln3M JIEKTPOHA);

OIICHUBATH YCIOBHOCTH JII000H KiacCHU(pUKAIMU TIPH OOJBIIIOM MHOTOOOpa3HH BEIIECTB, KAXKI0€ W3
KOTOprX 06naﬂaeT yHI/IKaHLHLIMI/I CBOﬁCTBaMH.



Conep:xanue yueoOHoro npeamera xumuu 8-9 kiacc

B cucreme ecrecTBEHHOHaAyyHOro 0OOpa30BaHUs XUMMsI KaK y4eOHBIH IpeIMET 3aHUMAeT
BaXHOE€ MECTO B MO3HAHHH 3aKOHOB MPUPOJbI, (HOPMUPOBAHUM HAYYHOH KapTHHBI MUPA, CO3JaHUU
OCHOBBI XMMHUYECKUX 3HAHWN, HEOOXOIMMBIX JIJIsl TMMOBCEIHEBHOW >XU3HU, HABBIKOB 3JI0POBOTO H
0e30MmacHOro Jjsl 4YeloBeKa U OKpYKalIled ero cpeabl oOpas3a KU3HU, a TaKKE B BOCIHUTAHUU
JKOJIOTUYECKOU KYIBbTYpPHI.

YCnemHocTh U3y4yeHus XMMUU CBSI3aHa C OBJIAJICHUEM XUMUYECKUM SI3BIKOM, COOJIIO/IEHUEM
npaBui Oe3omacHOW pa®OTHl TpU  BBHIMOJIHEHMH XUMHUYECKOTO OSKCIEPUMEHTa, OCO3HAHUEM
MHOT'OYHUCJIEHHBIX CBA3€H XUMHUH C IPYTUMHU MIPEAMETAMU IIKOJIBHOTO Kypca.

[Tporpamma BKJIO4aeT B ceOs OCHOBBI HEOPraHWYECKOH M OpraHUYecKor xumuu. [ maBHOU
ujeeil MporpaMMbl SBJISETCS CO3/JaHHE ©0a30BOr0 KOMIUIEKCAa OMNOPHBIX 3HAHUM [0 XUMUH,
BBIPAKEHHBIX B (hOPME, COOTBETCTBYIOIIEH BO3PACTY O0yUAIOIIMXCS.

B comepxanum JaHHOrO Kypca IPEACTaBIEHbl OCHOBOIIOJIATAIOIIME XUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOUINE M3YUYEHUE COCTaBa M CTPOEHMS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHHUS, IMPOTHO3UPOBAHHWE CBOMCTB BEILECTB, HCCIEAOBAaHUE 3aKOHOMEPHOCTEH
XUMUYECKUX MIPEBPAIICHHUH U ITyTeH yIpaBJICHUSI UMH B IEJISIX MTOJTYYSHHS BEIIECTB U MaTEPUAIIOB.

TeopeTnyeckyto OCHOBY H3YyYEHHMs] HEOPraHMYECKOM XHWMHHM COCTaBJsieT aTOMHO-
MosekysipHoe ydenue, llepuonnueckuii 3akoH .M. MeHnaeneeBa ¢ KpaTKuMH CBEICHHUSIMU O
CTPOECHHUH aTOMA, BUJIAX XUMHUECKOU CBSI3H, 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUUECKUX PEaKIIHil.

B wu3yueHum Kypca 3HauuTelbHas pPOJb OTBOJAUTCS XHUMHUYECKOMY JKCIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX M J1a0OpaTOpHBIX paboOT, OMUCAHHIO PE3YJIbTATOB YUEHHUYECKOTO
HKCIIEPUMEHTA, COOJIOICHUIO HOPM U TIPaBMII O€30MaCHOI pabOTHl B XUMHUECKOM 1a00opaTopuu.

Peanuzamust maHHO# mporpamMmbl B Mpoliecce OOydeHUs MO3BOJIUT OOyYaIOUIUMCS YCBOUTH
KJIFOUEBbIE XMMHUUYECKHE KOMIIETEHIIMM W TIOHSTHh POJb W 3HAYCHHE XUMHH CPEIU JIPYTUX HAyK O
IIPUPOJIE.

N3yuenne mnpenmera «Xumus» B YacTH (QOPMUPOBaHUS y OOy4arolUXCs HAY4YHOTO
MHUPOBO33PEHHUS, OCBOCHMs OOIIEHAYyYHBIX METONOB (HaOmIoleHue, H3MepeHHe, SKCIEPUMEHT,
MOJIEJIMPOBAaHUE), OCBOEHHUS MPAKTUYECKOrO TPUMEHEHHUS Hay4dHbIX 3HAHUM OCHOBAaHO Ha
MEXIMPEAMETHBIX CBI3AX ¢ mpeameramu: «buomnorus», «leorpadus», «ctopus», «JIuteparypay,
«MaremaTtuka», «OCHOBBI 0€30MAaCHOCTH JKM3HEACATENbHOCTHY, «Pycckuil s3bpik», «Duzukay,
«IKOJIOTUA».

IlepBoHauya/JbHbIe XMMHUYECKHE MTOHSITUSA

[Tpenmer xumun. Tena u BemectBa. OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHUE, H3MEPEHHUE,
sKcrepuMeHT. Pu3nyeckue M XUMUuyeckue sBiaeHHs. Yuctele BemiectBa M cMmecH. CrnocoObl
pazneneHusi cmeceil. Atom. Moinekyna. XUMHYECKUM SJEMEHT. 3HAKU XMMHYECKUX 3JIEMEHTOB.
IIpocTele n ciioXkHBIE BenlecTBa. BalleHTHOCTh. 3aKOH MOCTOSHCTBA COCTAaBA BEUIECTBA. XUMHYECKHE
dopmynel. WHaekcbl. OTHOCUTENbHAsT aTOMHAas W MOJEKYJsSIpHas Macchl. MaccoBasi oS
XUMHYECKOTO DJJEMEHTa B COEIUHEHUH. 3aKOH COXpPAHEHHs MacCchl BELIECTB. XHUMHUYECKHE
ypaBHeHusa. KoaduimeHtsl. YcaoBus W MPU3HAKK MPOTEKAHUS XMUMHUYECKUX peakuuid. Momp —
eMHMIIA KOJIMYecTBa BeniecTBa. MomnsipHas Macca.

Kucaopoa. Boxopon

Kucnopon — xumuueckuii »aeMeHT u mpoctoe BemiectBo. O30H. CocTaB BO3ayxa.
®du3nueckue 1 XuMUYECKHe CBOMCTBa kucioposa. [lonyyenue u npumenenue kucinopoga. TemnoBoi
spdekt xumuyeckux peakuuil. IloHstue 00 5K30- W 3HAOTEPMHUYECKHMX peakuusx. Bomopon —
XUMHYECKUM 2JIEMEHT M IPOCTOE BelecTBO. PU3NUECKHE M XUMHUYECKHE CBOMCTBA BOAOPOJA.
[Tomyyenue Bomopona B nabopartopuu. [lomydeHue Boaopona B MPOMBINIICHHOCTH. [IpumeHeHune
Bojiopoaa. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. KadecTBeHHbBIE peaklMd Ha Ta3000pa3HbIe
BellecTBa (KUCIopoi, Boaopoa). OObeMHbIe OTHOIEHUS Ta30B MIPH XUMUYECKUX PEAKIIHIX.

Bona. PacTtBops!

Bona B npupone. Kpyrosopot Boabl B nmpupoae. Pu3nyueckue 1 XUuMUYECKHE CBOMCTBA BOJIBI.
PactBopel. PactBopumocTh BemiectB B Boje. KoHieHTpamusi pacTBOpoB. MaccoBas 1o
PacTBOPEHHOTO BEILIECTBA B PACTBOPE.



OcHOBHBIE KJ1aCChl HCOPTAaHUYECKUX COeIMHEeHU I

Oxkcuapl. Knaccudukamus. Homenknatypa. dusnyueckne CBOHWCTBA OKCHJIOB. XUMHUYECKHE
cBoiictBa okcuaoB. [lomyuennme u mnpumeHeHue okcuaoB. OcHoBanmsa. Kiaccudukarms.
Homenknarypa. ®usnueckue cBoilcTBa ocHOBaHUH. [lonyuenne ocHoBaHUM. XUMHUYECKUE CBOMCTBA
ocHoBanuid. Peakums neiirpanmzaunuu. Kucnorel. Kmaccudukamms. Homenknatypa. ®@usndeckue
cBoiicTBa KucioT.lloiyuenne u nmpuMeHeHne KUCiaoT. XUMHYECKUE CBOMCTBA KUCIOT. THAMKATOPBL.
M3MeHeHHne OKpacku MHAMKATOPOB B pasznuuHbix cpenax. Comm. Knaccudukamms. Homenkmnarypa.
®usnyeckue cBoictBa coisiei. [losyyeHue u npuMeHeHue cosieil. XMMHYECKHUE CBOMCTBA COJIEH.
['eneTnueckas CBsI3b MEXIy KJacCcaMd HeEOpraHudeckux coeauHeHuid. I[Ipobrmema GezomacHoro
WCIIOJIb30BAaHUS BEIIECTB U XUMUYECKUX PEAKUUK B MMOBCEJHEBHOW XKU3HHU. TOKCHYHBIE, TOPIOUHE U
B3pbIBOONIACHBIE BelleCTBA. bbITOBAast XuMu4eckasi [paMOTHOCTb.

Crtpoenue aroma. [lepuoauyeckuii 3aKOH M MEPHOAMYECKASI CUCTEMA XUMUYECKUX
yemMenToB /I.A. MeHnpeneeBa

Crtpoenue aToma: J1po, SHepreTuueckuil ypoBeHb. CocTaB sjipa aToma: IPOTOHbI, HEUTPOHBI.
N3oronel. Ilepmoanueckuit 3akoH JI.JMI. MenneneeBa. llepuogmyeckas cucreMa XUMHYECKHX
anemeHnToB J.M. Menneneea. ®u3nuveckuii CMbICI aTOMHOTO (MTOPSIKOBOT0) HOMEpPa XUMUYECKOTO
9JIEMEHTa, HOMEpa TIpYIIbl W Iepuoja Mepuoaudeckoil cucreMmbl. CTpOEHHE SHEPreTUYECKUX
YpOBHEHM aTOMOB MepBbIX 20 XMMHUYECKUX 3JIEMEHTOB mnepuoandeckoil cuctemsl .M. Menneneena.
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB U UX COCIUHEHUN Ha OCHOBE
MoJIOKEHUsT B mnepuomuyeckor cucreme J[.M. MenpaeneeBa W CTpoeHUs aroma. 3HAYCHUE
[Tepunoguueckoro 3akona JI.1. Menpaeneena.

Crpoenne BemecTB. XuUMHYecKas CBA3b

DNEeKTpOOTPULIATEIbHOCTh aTOMOB XHWMHUYECKHX 31eMeHTOB. KoBajeHTHas XuMuyeckas
CBs3b: HEMOJIsIpHAss U mnossipHas. [loHATHE O BOAOPOJAHOW CBSA3M U €€ BIMSHUM Ha (PU3MYECKHE
CBOMCTBa BellecTB Ha npumepe Boabl. MonHas cBA3b. Mertamnnueckass CBsi3b. TuMbl
KPUCTAIIIMYECKUX PEUIETOK (aTOMHas, MOJEKYJspHas, WOHHAs, MeTaJUIMueckas). 3aBUCHUMOCTb
(u3MUecKrX CBOIMCTB BEIIECTB OT TUIA KPUCTAIIIMUECKON PELIETKH.

XuMHYecKHe peakuu

IToHsTHE O CKOPOCTH XUMHUUYECKON peakiuuu. PakTopsl, BIUAIOIINE HA CKOPOCTh XUMUYECKON
peakuuu. Ilonstne o karanuzatope. Knaccuukanus XUMHUYECKMX peakIMi IO pa3iIndHbIM
IIPU3HAKAM: YUCILY U COCTaBY MCXOJHBIX U TMOJYYEHHBIX BELIECTB; N3MEHEHUIO CTEIIEHEN OKUCIICHUS
aTOMOB XHMHYECKUX JJIEMEHTOB; IOIJIOIIEHUIO WJIM BBIIEICHUIO SHEPTUU. JNEKTPOJIUTHYECKAst
JUCCOIMANUs. DIEKTPOIUTBl U HEAIEeKTpOoauThl. MoHbl. KaTnoHbl M aHMOHBI. Peakiuu HOHHOTO
oOMeHa. YcCNoBHUSI TPOTEKAHUs pPEaKIMd HMOHHOTO OOMEHA. DJIEKTPOIUTHYECKAas IUCCOIHAITUS
KHCIIOT, Ienoder u coned. CreneHb okucieHus. OnpenesneHne CTENEHW OKHCIEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB B coeMHEeHUaX. Okucnutenb. BoccranoButenb. CylHOCTh OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIUH.

Hemerasubl IV — VII rpynn u ux coeiuHeHust

[lonoxxeHne HEMETalJIOB B IEPUOAMYECKOM CHCTEME XHMHUYECKHX diemeHToB J[.M.
MenneneeBa. OOmue cBolicTBa HeMeTaioB. ['ajmoreHsl: ¢u3NyecKWe W XMMHUYECKHE CBOICTBa.
CoenmHEeHNS TaJIOTEHOB: XJIOPOBOAOPO, XJIOPOBOAOPOIHAS KUCIOTA U ee conu. Cepa: pu3ndeckue u
xumuueckue cBoiicTBa. CoeIuHEHUs cepbl: CEepoBOJOPOJ, Cynb(uabl, okcuabl cepbl. CepHa,
CepHUCTas U CEPOBOAOPOAHAS KHUCIOTHI M MX CONU. A30T: (PU3MYECKHEe U XMMHUYECKHE CBOWCTBA.
Ammuak. Comu ammonus. Oxcuasl azoTa. A3oTHas kuciora u ee comu. dochop: duzmveckue u
xummndeckne cBoiictBa. Coequnenus gocdopa: oxcua gochopa (V), oprodochopras kucmora u ee
conmu. Yriepoa: ¢u3MYECKHMe M XMUMHUYECKHE CBOMCTBA. AJIOTPONHUsS yriepoja: anmas, rpadur,
kapOuH, ¢pymiepensl. Coenunenus yriepoaa: okcuasl yriaepoaa (II) u (IV), yronpHast kuciora u ee
conu. KpeMHUI U €ro COeIUHEHUS.

MeTa/uibl M UX COeIUHEHUSI

[Tonoxkenne MeTa/lioB B MEPUOJUYECKOM CUCTeME XUMH4YecKux anemeHtoB J[.H.
MenneneeBa. Meramisl B Ipupoie U o0mmue cnocoOsl ux noiaydenus. Ooume pusnueckue cBONCTBa
MeTaisioB. OO1Me XMMUYECKHE CBOMCTBA METAIIJIOB: PEaKIMU ¢ HEMETallaMu, KUCJIOTaMH, COJISIMHU.
ONEKTPOXUMHUYECKUM psii HanpspkeHud wmerauioB. lllenounble MeTamnbl M HUX  COEIMHEHUS.



[IlenoyHO3eMeNbHBIC METAIUIBI U UX COSAMHEHUS. AFOMUHUI. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCHIA
amomunus. JKene3o. CoemuHEHHUs Kelie3a U KX CBOWCTBA: OKCHUIIBI, TUAPOKCHIIBI U coiu xene3a (11 n
).
IlepBoHaya/IbHBIE CBeleHNsI 00 OPraHNYeCcKUX BelecTBax

[lepBoHaYallbHBIE CBENIEHUS O CTPOCHUHM OPTaHMYECKHX BEIICCTB. YTJICBOJIOPOJBI: METaH,
9TaH, ATHJIEH. VICTOUHUKHU YTrIIEeBOJOPOIOB: MPHUPOIHBIN Ta3, HedTh, yroiab. Kuciopoaconepxamue
COCIMHEHUS: CIUPTHI (METAHOJ, ITAHOJ, TJIMIEPHH), KapOOHOBBIC KHCIOTHI (YKCYCHas KHCIOTa,
AMHHOYKCYCHAsl KHCIIOTa, CTCAPUHOBAsI M OJICMHOBAsI KMCIIOTHI). BHOJOTMYECKN BaKHBIC BEIECTBA:
JKUPBI, TTF0K03a, 0eTKr. XUMHYECKOE 3arps3HCHUE OKPYKAFOIICH CPEIbl U €r0 TOCISICTBHUS.

Tunbl pacyeTHbIX 32/1a4:

1. Brrurcnenue MaccoBoi 10JIM XMMHYECKOTO dJIEMEHTA 10 ()OpMYJie COSTUHEHUS.

YcTraHOBIIEHHE TPOCTEHIICH (OPMYNIbI BEIIECTBA [0 MAacCOBBIM JOJSIM XUMHUYECKUX
AJIEMEHTOB.

2. BbruuciieHus 10 XUMHYECKUM YPaBHEHUSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB WIH MTPOYKTOB PEAKIUH.

3. PacueT MaccoBoii 10J1M paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

[TpuMepHBbIE TEMBI TPAKTUIECKUX PAbOT:

1. JlaboparopHoe oGopymoBaHue W mpuembl oOpaiieHus ¢ HuUM. [IpaBuia GezomacHoi
paboThl B XUMHYECKOH JIAOOPATOPHH.

2. OuncTKa 3arpsA3HEHHON IOBapEHHOMN COJIH.

3. [TpusHaky NpoTEKaHUs XUMUUYECKUX PEAKLIUM.

4. ITomy4yenue KkucIopoaa U U3y4eHHE €ro CBOMCTB.

S. ITosryueHnue BOIOpOAa U U3Y4YEHUE €TI0 CBOWCTB.

6. IIpuroroBneHue pacTBOPOB C ONPENEICHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO
BELIECTBA.

1. Pemenne skcnepuMeHTanbHbIX 3a7a4 M0 TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKHUX
COCITMHEHUI».

8. Peaknuu nonHoro ooMeHa.

9. KauecTBeHHBIE peaKkIi Ha HOHBI B PacTBOPE.

10.  Tlomy4yeHne aMMHuaKa ¥ U3Y4E€HHUE €TO CBOWCTB.

11.  TloxydeHue yraeKucloro ra3a U U3yuyeHHe ero CBOMCTB.

12. Pemienue skcnepumentanpHbix 3agad no teme «Hemerammer IV — VII rpynn u ux
COCIMHEHUIN».

13.  Pemenue sKcriepuMEHTAIBHBIX 3a7a4 10 TeMe «MeTaTbl U MX COSMHEHHS.

TemaTnueckoe mianuposanue ¢ yuerom IlporpaMmMel BociuTaHusl.

8 kuace (2 4 B Heneno, Beero 68 4, u3 HUX 1 4 pe3epBHOE BpeMsi)

(1]
yJ;‘;)Ka, HaumeHnoBaHue pa3jae/ioB U TeM Kosmmuecr
ARSI BO YaCOB
IlepBoHaUabLHBbIE XUMHYECKHE MOHATHS (23 yaca)
1. IIpenmer xumus. BenjecTa u MX CBOICTBA. 1
2. MerTtoapl MO3HAHUS B XUMHHI 1
3. Ilpakmuueckasn paboma Nel «Ilpuém 6e3onacnoit pabomot ¢ 1
o0bopyoosanuem u seujecmeamu. Cmpoenue niamenu).
4. UucTeie BelecTBa U CMECH. 1
5. Ilpakmuueckas pavoma Ne 2«OQuucmka 3a2pA3HeHHOU 1
HOBAPEHHOU CONUY
6. duznyeckue U XUMHUYECKHE BJIeHUSI. XMMUUECKHE PeaKIiu. 1
7. ATOMBI,MOJIEKYJIBI U HOHBI. 1




8. BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUSI. 1

9. [IpocThie U CIIOXKHBIC BEIICCTRA. 1

10. XUMHUYECKUE DIIEMEHTBHI. 1

11. OTHOcHTENbHASI AaTOMHASI MacCa XUMHYECKUX JIEMEHTOB 1

12. 3HAK1 XUMHUYECKHUX JIEMEHTOB 1

13. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB 1

14, Xumudeckue popmynbl. OTHOCUTENBHAS MOJICKYJIIpHAs Macca. 1

15. Brruucnienue no xumuueckum popmynam. Maccosast 101is 1
9JIEeMEHTa B COCJIMHEHUU

16. BanieHTHOCTH XMMUYECKUX 3JIEMEHTOB. Orpesernenne 1
BaJICHTHOCTH 3JIEMEHTOB 0 (pOpMyJIaM UX COECTUHEHHIH.

17. CocraBieHrne XUMHUYECKUX (DOPMYII 110 BaJICHTHOCTH. 1

18. ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1

19. 3aKOH COXpaHEHUsI MaCChl BEIIECTB 1

20. XUMUYECKUE YPABHEHMUSI 1

21. Tunsl XUMUYECKUX YpaBHEHUH. 1

22. [ToBTOpEeHME TeMBI |: IEpBOHAYATLHBIC XUMHUYCCKHE TTOHSTHSI. 1

23. KonrpoabHnas padora Ne 1 mo reme «IlepBoHavaibHbIe
XUMHYECKHE MOHSATHS

Kucaopon. I'openue. (7 yacoB)

24. AHanu3 KOHTpOIbHOM paboTsl. Kucnopos, ero obrias 1
XapaKTePUCTHKA, HAXOXKJCHUE B MPUPOJIEC U MOTyUCHHE.

25. CBo#iCcTBa KHCIIOpOa 1

26. IIpumenenue kucinopona. KpyroBopor kucnopoja B mpupoJe. 1

217. AntoTponus Kuciopoza. 1

28. O30H. 1

29. Bo3znyx u ero cBoicTBa. 1

30. [ToBTOpeHmne TeMul: kuciopo. ['openHue. 1

Bonopon (4 yaca)

31. Bogopon, ero obmias xapakTepucTHKa, HaXOKJeHHe B pupoae u | 1
NIOJTy9YEHHE.

32. CBoiicTBa ¥ NPUMEHEHHE BOJIOPOJA 1

33. Ilpakmuueckas paooma Ne3: Ilonyuenue 6000pooa/Kuciopooa 1
U uccieoosanue e2o ceolicme.

34. IToBTOpEHME TEMBI: BOJIOPOI. 1

Bopna u pacTrBopsl (6 4acoB)

35. Bona B mpupose, puzndeckue CBONCTBA, AUCTHILTHPOBAHHAS 1
BOJ/Ia, MUHEpaJIbHAas BOJIA.

36. XHUMHUYECKUE CBOMCTBA U TPUMEHEHNE BOIbI 1

37. Bopa — pactBopuress. PacTBopel. 1

38. MaccoBast 10Jis paCTBOPEHHOTO BEIIECTBA. 1

39. Pemenwie 3a/1a4 Ha MacCOBYIO JIOJTIO. 1

40. IToBTOpEHME TEMBI: BoJa. PacTBOpBI. 1

KoJyimuecTBeHHbIE OTHOLIIEHUsI B XUMHH (5 4acoB)

41. KommuectBo BemectBa. Monbs. MossipHast Mmacca. 1

42. Brrunciienue ¢ uCronab30BaHUEM NOHATUN «KOJIMYECTBO 1
BEIIECTBA» M «MOJIIPHAs Macca

43. 3akoH ABorazpo. Momnsipabie 00BEM ra3oB. 1

44, OOBEMHBIE OTHOIICHUS TA30B MPH XUMHUYECKUX PEAKLIUAX 1

45. Pemenue 3agau 1




46.

KountpoabHnas padora Ne 2 mo remam: «Bona. PactBopbi»,
«Bomxopon», «Kucaopoa. I'openune», «KosmuecTrBeHHbIe
OTHOUIECHHUS] B XUMHUM»

Ba:xHeiinmue kjiaccbl Heopranmieckux coexuHenuii (10 yacon)

47. Oxcuabl 1
48. IMuapoxcuapl. OCHOBaHUSI. 1
49, XUMHYECKHE CBOMCTBA OCHOBaHUM. 1
50. AM(pOTEpHBIE OKCUIBI U THIIPOKCUIBI. 1
51. Kucnorsr. 1
52. XUMHUYECKHE CBOMCTBA KUCIIOT. 1
53. Comm. 1
o4, XUMHUYECKHE CBONCTBA COJICH. 1
55. Ilpakmuueckas paboma Ned: Pewrenue IKcnepumeHmanbHbIX 1
3a0ay no meme «Basicneiinmue Knaccol HeOp2aHUYecKux
COCOUHEHUIL)
56. [ToBTOpenue no teme «BaxHeine KjIacchl HEOPraHUYECKUX 1
COCMHECHUIN
Ilepuoguyeckuii 3aK0H M cTpoeHue aroma (7 4acoB)
o7, Knaccuukanms XuMHYeCKuX 2JIEMEHTOB 1
58. [Tepuonnueckuii 3akon [[.11.MenneneeBa 1
59. [Tepuoanueckas TabavIa XUMUYECKUX DJIEMEHTOB. 1
60. CrtpoeHue atoma 1
61. Pacnipenenenue 3J€KTpOHOB 10 SHEPreTUYECKUM YPOBHSAM 1
62. 3HaYeHNE MEPUOTUIECKOTO 3aKOHA 1
63. [ToBropenue no teme: [lepnoanueckuii 3aKOH U CTPOCHHE aTOMa 1
CtpoeHue BellecTBa. XUMHYECKas CBA3b (54acoB)
64. DIEeKTPOOTPULIATETbHOCTh XMMHUYECKUX 3JIEMEHTOB. 1
65. OcHOBHBIE BUIbI XUMUYECKOHN CB3U. CTEIIEHN OKUCIICHUS 1
66. HTorosasi KOHTpOJIbHasI padoTa 1
67. AHasu3 UTOroBoi KOHTPOJIBHON PaOOTHI. 1
68. Peseps 1
TemaTnueckoe IVIAHUPOBaHMe MO XUMHH 9 Ki1acc ¢ yueTtom IIporpaMMebl BocnuTaHus
Ne KoanuecTBO
w/n HaumeHoBaHue pa3aeioB 1 TeM 4acoB, u.
Oﬁ]].[aﬂ XapPpaKTEePUCTHKA XUMHUYECKHUX 3IJIEMEHTOB M XHMHUYECKHUX
peakuuii.
Hepl/IOI[I/l'IECKHﬁ 3aKOH H I1epuoanveckast CUCTEeMa XHUMHYECKHUX
anemenToB /.. Menaeaeena. (94.)
1 XapakTepucThKa XUMHUYECKOTO JJIEMEHTa Ha OCHOBaHMM ero| 1
nosioxenus B [lepuonnueckoii cucreme /1. 1. Menaeneesa.
CBoiicTBa OKCHIOB, KHCIIOT, OCHOBAaHHUU M COJiel B cBeTe Teopuu| 1
2 ANEKTPOJIUTUYECKON AUCCOLMALIMKI U OKUCIIEHUSI-BOCCTAHOBIICHUS
3 AmMdoTepHbIe OKCUABI U THAPOKCHIBI 1
4 [Tepmonmnueckuii 3akon wu Ilepuogmueckass cucrema J[. U.|1
MenieneeBa B CBeTE YUEHUSI O CTPOCHUU aToMa
5 XuMHUYecKasi OpraHu3aIys >KUBON U HEXKUBOU MPUPOIBI 1
6 Knaccugukarus XuMHUECKUX Peaknii O pa3IHuHbIM 1




OCHOBAaHHUAM

7 [TonsiTHE O CKOPOCTH XMMHUYECKOW pEaKINU

8 Karanuzaropsl u kaTanus.

9 O606menne no Teme «lleproanyeckuii 3aKOH U EPUOTUIECKast
cucreMa xumudeckux aieMeHToB /.M. MenneneeBay

10 KonTponbras pabota mo teme «llepuoanueckuii 3aK0OH U

nepuoanyeckas cucrema .M. MenneneeBay

Tema 1. Metaibi(184.)

[Tonoxxenue smemeHTOB-MeTAILIOB B I[lepuonnueckoit cucreme /.

11 W. MenneneeBa 1 0COOEHHOCTH CTPOEHHS UX aToMOB. Dusnueckue
cBoiicTBa MeTaioB. CruiaBbl

12 XUMUYECKUE CBOWCTBA METAIIJIOB

13 Mertainisl B mpupoje. Obiue cnocoObl UX TOTyYEHUS

14 Perennie pacueTHbIX 3aa4 C MOHATHEM MaccoBas J0JIsl BBIX0/1a
IPOJYKTa

15 ITonsiTHE O KOPPO3UK METAJUIOB

16 [lemounble MeTaLIBL: 00IIAsE XapaKTEPUCTHKA.

17 CoennHeHus HIEI0YHBIX METAIIJIOB

18 [IlenoyHO3eMeNbHbIE METAJIBI: 00111as XapaKTepUCTHKA

19 CoennHeHUs HIEI0YHO3EMENbHBIX METAJUIOB

20 AOMUHUN — TEPEXOHBIN d7eMeHT. Du3nyecKkne U XUMUYECKUE
cBoiicTBa amoMuHus. [lonyueHue u npuMeHEHNE aTFOMUHUS

21 CoenvHeHNs aTIOMUHUS — OKCHJT U TUJPOKCU, UX aM(POTEpHBIN
Xapakrtep
[TpakTuyeckas pabora

22
Ocy1ecTBIeHHE HENOYKH XMMUYECKUX IPEBPAIICHUN
XKenezo — osmement VIII rpynmel mOOOYHOM  HOATPYHIIBL.

23 Ddusnyeckre M XUMHUYECKHE CBOWCTBA Jkejie3a. HaxoxaeHue B
IPUPOJIE.

24 CoenuHeHns xenesa :;2,+3 ng KAUeCTBEHHOE OIPEACIICHHE.
I'enetnueckue psnabl Fe "“u Fe ™.
[TpakTrueckas padota

25
ITonydyenue u CBOMCTBA COETMHEHUN METAJIJIOB
[TpakTuyeckas paborta «PemieHne 3KCHEpUMEHTANbHBIX 337134 Ha)

26 pacro3HaBaHHE U MOJy4YEeHUE COSAMHEHUI METaIJIOB

27 O06006mieHne 3HaHui o Teme «MeTarmTbhy

28 Konrtponbnas padora no reme «Metamibsl. CoeTMHEHHS] METAJIOB

Tema 3. Hemeramibi(284.)




OO01mas xapakTepruCcTHKa HEMETaJIIOB

29
OO0mre XxMUMHYECKUE CBOMCTBA HeMeTauioB. Hemetasl B mpupoe

30 U CIIOCOOBI X TOTYyYEHUS

31 Bonopon. ®usmyeckne u XHMHYECKHE CBOMCTBA BOIOPOAA.
[TpakTueckast pabora «llomydyenue Bomopojga M H3y4YEHHE €rO
CBOWCTB.

32 Bona. ®usnueckue 1 XMUMUYECKHE CBOMCTBA BOIOPOIA.
[IpuMeHeHue BOJbI.

33 Yueonwiii npoexm «I anoeenvl: obwasn xapakmepucmuxa.
Coedunenus 2anozeHo8y

34 3awuma yuebnozo npoexma
[TpakTrueckas pabota

35 Pemenue sxcniepuMeHTanbHBIX 3a1a4 1o Teme «lloarpymnmna
TaJIOTCHOBY

36 Kucnopon. ®usndeckre U XUMHYECKHUE CBOMCTBA KUCIOPOAA.
AmnotponHbie Bunon3mMeHenus. [Ipaktudeckast pabora
«[lonydyeHne KMCIOPOAA U U3YUYEHHUE €r0 CBOWCTB»

37 Cepa, ee pu3nUeCKre U XUMUYICCKUE CBOWCTBA

38 CoenuHeHus cepbl

39 CepHast KUCIIOTa KaK AJIEKTPOJIUT U €€ COJU

40 Cepnas kucioTa Kak okuciautens. [lonmydeHue u mpuMeHeHue
CEpHOM KUCJIOTBI

41 [TpakTunyeckas pabora
Pemmenune skcriepuMeHTanbHBIX 3a4a4 1o Teme «[loarpymnmna
KHCIIOPOJIa»

42 A30T U ero cBoiicTBa

43 AMMuak u ero coequHeHus. Comu aMMOHUSL.

44 Oxkcunst azota. [Ipaktuueckas padora «[lonyuenne ammuaka u
W3Y4YEHUE €r0 CBOMCTBY»

45 A3OTHas KUCJIOTa KaK dJIEKTPONIHT, €€ MPUMEHEHHE

46 A3OTHas KUCIOTA KaK OKUCIIUTENh, €€ MOTyuYeHUe

47 ®ochop. Coequnennst pocdopa. [lonarue o pochopHbIx
YI0OpEHUSIX

48 Yraepoa. Gusnueckue U XUMHUYECKHUE CBOMCTBA.

49 Oxkcuapl yraeponaa. [Ipaktuueckas padora «I[lomyuenue
YIJIEKUCIIOTO Ta3a U U3yYeHHE ero CBOMCTBY

50 VYroapHasg Kuciiora u €€ coii. JKeCcTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHHUS

51 Kpemunii

52 CoenuHeHUst KpeMHUS

53 CwmkaTHast TPOMBIIUICHHOCTh




[IpakTuyeckas padora Neb 1
54
[Tomryuenue, cobupanue 1 pacrio3HaBaHUE ra30B
55 0000menue 1o teme «Hemeramwibn 1
56 KoHnTtponbhast pabota o teme «Hemetamabn 1
Tema 4. O0001IeHNEe 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
Ilepuonnueckuii 3akoH u [lepronuueckas cucrema 1
57
. . MennieneeBa B CBETE TEOPUU CTPOCHUS aTOMA
3aKOHOMEPHOCTH  W3MEHEHHUS CBOWCTB DJJIEeMEHTOB u ux |1
58 COCIMHEHUI B MEpUOJaX U TPYIIMax B CBETE€ MPEACTABICHUN O
CTPOCHUU aTOMOB 3JIeMEeHTOB. 3HaueHue [lepnonudeckoro 3akona
59 Bunbl XUMHUYeCKUX CBSI3€H W THUIBI KPUCTALIMYCCKHX pemeTok. 1
B3anmocBs3b CTpOCHUSI U CBOICTB BEIIIECTB.
60 Knaccugukarus XuMHUECKUX PeaKnii IO pa3IMYHbIM MpHU3HaKaM. | 1
61 CKOpOCTbh XMMHUYECKUX PEaKLH 1
62 Knaccudukanus Heopranumdeckux Bemects. CBoiicTBa 1
HEOPraHMYECKUX BEIIECTB
63 IOxckypcust 6 skcnepumenmapuil (Myzeu 3anumamenvHol HayKu) 1
64 ['eneTndeckue psiipl MeTaIa, HEMETaIa U IepeXoIHOTO MeTaia | 1
65 O606menue o treme «Metannsl. HemeTanis» 1
66 Bcmpeua ¢ nr00vmu, ceésazannbix ¢ xumuueckou HayKolul 1
(hapmayesmol, naboparmul u op.)
67 HToroBast KOHTpoJIbHAsA paboTa 1
68 AHan3 KOHTPOJIbHOM paboThl. PaboTa Haj ommOKaMy. 1
Hroro 68 uac




MyHuUMNanbHOe 6I0AKeTHOE 06LL|e06pa30BaTe/IbHOE YUPEXAeHe

ropoga VpkyTcka cpefiHss 06Lieob6pa3oBaTenbHas WKona Ne5

NPUHATO COIrMACOBAHO

MpoTokon 3acefaHns MeTOANYECKOro 06beAMHEHNA 3amecTuTeNb aupekTopa no YBP
YUMTENen eCTECTBEHHbIX HayK E.B. MaHnysuHa/

«27» aBrycta 2021r. Nel «27» aBrycra 2021r.

Paboyas nporpamma Kypca
«baiikanoBeaeHmne»
NS OCHOBHOro obulero obpasoBaHus (5-7 Knacc)

Cpok ocBoeHUA: 3 roga

Coctasutenb: Mepdunbesa N.H.,

yuuTenb reorpagpum



ITosicHUTENbHAA 3aNIHCKA

PaGouass nmporpamma kypca baiikajsoBenenue cocrabieHa Ha ocHoBe ®PI'OC 00O
(ITpuka3z Munoopuayku Poccun 17 nexadps 2010 roxa Ne 1897, B pen. ot 11.12.2020 1.), ¢ yueTrom
[Tpumepuoit OOIT OOO (Omobpena pemenuem ot 08.04.2015, mporokon Nel/15 (B pemakmuu
npotokoia Ne 1/20 ot 04.02.2020) u IIpumepnoit mporpammsel Bociutanus (OgoOpeHa pemeHneM ot
02.06.2020. IIpotokon Ne 2/20), na ocHoBe mporpammsl crenkypca E.H. KyseBanosoit u H.B.
MotoBuoBoii o OaiikanoBenenuto s 5, 6 kinaccoB (E.H. Kysesanora, H.B. MoTtoBunosa, 2015),
Ha ocHoBe mporpammel crenkypca E.H. KyseBanosoii, H.B. Morosunosoii, JI.A. Anrekuna, C.B.
Jbxoxyk, H.B. Pybanosa, H.II. CrapkoBa «baiikanoBenenue, 7 kmacc». IIporpamma kypca 1o
OaifkanoBeICHUIO JJIs ydaluxcs 7 KiaccoB 001eo0pa3oBaTenbHbIX yupexaenuid. — Upkyrck, 2021.
-39c.

Mecrto npeamera B y4eOHOM TUIaHE: 4acTh, GOpMHpyeMas YUaCTHHKaMU 0Opa30oBaTEIbHBIX
OTHOUIEHHUM.

[IpenmeTtHas 0651aCTh: €CTECTBEHHO-HAYYHbIE ITPEIMETHI.

Pabouas mnporpamma kypca «baiikanoBenenue» 5-7 BriIoyaeT H3ydeHHE: 5 Kiacc -
«BBenenue B OaiikanoBeneHue», 6 kiacc — «baiikanoBenenue. baiikan ¢ apeBHEMIINX BpeMeH [0
HaIIuX gHel», 7 knace — «bailikanoBenenue. Jxonorus baiikama. Uenosek u baiikany.

[Tporpamma paccuMtaHa Ha OJIMH roJi 00y4eHHUs B KaXI0M KJlacce U IpeaycMaTpuBaeT olriee
KOJIMYECTBO 4acoB- 34, B TOJ1, B HeAeO 1 vac.

BakHbIM acrekToM yCcTONYMBOIO pa3BUTHUS SIBISETCS (POPMUPOBAHUE MPUPOIOOXPAHHOTO
CO3HAHMS, AKOJOTUYECKH OPUEHTHUPOBAHHBIX KU3HEHHBIX YCTAHOBOK, TPAaJUIMl M HABBIKOB Y
MoJIoJiekKHu, KoTopas uepe3 10-20 et OyneT NMpUHMMAThH pEIIEHUs, CBA3aHHBIE C 3KOHOMUYECKHM
pa3BUTHEM T'OCYapCTBa.

B cBsi3u ¢ Tem, 4TO KpymHEMIIUM NPUPOAHBIM OOBEKTOM HE TOJBKO POCCHUICKOr0, HO U
MupoBoro macmraba B Mpkyrckoit o6nactu siBnsiercst o3epo baiikan, a coBpeMeHHbIe SKOJI0rH4ecKHe
3HAaHUS JOJDKHBI MPENoJaBaThCs ¢ y4ETOM PETrHOHAIBHBIX OCOOCHHOCTEH, HE BBI3BIBAET COMHEHHMS
HE00X0IMMOCTh BBe/IeHUS B 1IKosax MpkyTckoii o0nactu crienkypca «baiikanoBeaeHuey.

[IporpamMMa maer BO3MOKHOCTh CPOPMHUPOBATH Yy YyYalIUXCS KOMIUIEKC TEOPETHYECKHX U
MPaKTUYECKNX 3HAaHUKW O BO3HUKHOBEHMH M (YHKIMOHMPOBAHWU YHUKAJIBHOW OalKaimbCKOM
OpUpoBl, O TMpobiieMax Xo3sCTBEHHOW JesTenbHOCTH Ha Oeperax balikama um o Meromax
rapMOHM3alluM OTHOLIEHUN «4EJIOBEK-IpUpOAa». BHMMaHHME IIKOJBPHUKOB IPUBJIEKAETCA K

OCOOEHHOCTSIM U YyBCTBUTEIBLHOCTH OMOIOTHYECKOTO pazHooOpasus [Ipubaiikanbs u o3epa baiikan k



XO3MCTBEHHOM NEATEIBLHOCTH, K MpoOeMaM B3aMMOJICUCTBHS 4YeloBeka U mpupossl. [Iporpamma

HalpaBJICHA Ha YCHJIICHHEC ODMOLHWOHAJIBHOCTH BOCIIPHUATHA MaT€pHalia U Ha (bOpMI/IPOBaHI/Ie JIMIHOU

3aMHTEPECOBAHHOCTH, YYAIUXCS B COXPAHEHUH YHUKAJIBHON IIPUPOBI POJHOIO Kpas.

B paboueli mporpamme NpeACTaBICHO COACpXKAHME IMpaKkTHUecKuX 3aHsATuid. [Iporpamma

KypcCa ((EaﬁKaHOBe,HCHHC)> IIOCTPOCHA B COOTBCTCTBHH C YPOBHEM 3HaHHﬁ, nperioaaBacMbIM 110

npeameram «lIpupomoBenenue», «EcrecrBo3nanuey, «buomorus», «l'eorpadus» ¢ 1 mo 6 kiacc.

3HAYNTEILHOC MECTO B KypC€ OTBCACHO IMPAKTUYICCKUM pa60TaM, OKCKYPCHAM, KOTOPBIC ITO3BOJIAIOT

3aAKPCIUIATE TCOPECTHYCCKUC 3HAHUSA Ha6JHOILCHI/I$IMI/I Ha TMpUpPOAC, BBIIIOJIHCHUCM HpOCTQfILHHX

WCCIICIOBAHUI CBOMCTB, SIBIICHUH U 3aKOHOMEPHOCTEH KMBOM TTPUPOIBI.

IlnannpyemMble mpeAMeTHBIE Pe3yJbTAaThl 0CBOCHHS Kypca baiikasioBeaenne. 5 kiacc

IIpenMeTHBIE PE3YabTAThI:

OOvy4YaroImmncss HayIYuTCs:

TE€MaM ypokKa.

MOKa3bIBaTh Ha KapTe MECTO pacioiokeHus o3epa baiikan;

OTIPECIATh MO KapTe MUPOTY U BHICOTY HAJl yPOBHEM MOPSI PACIIOJIOKEHUS
03epa;

MOKa3bIBaTh M0 KapTe€ OCHOBHBIC MPUTOKU 03epa balikai, ocTpoBa U 3aJIMBHI;
HaxO0JIUTh Ha KapTe MaKCUMaIbHYIO TTTyOUHY o3epa baiika;

IMMOKa3bIBaTh HAITPABJICHUA OCHOBHBIX TEeUeHWH Ha KapTe 03€pa,

paboTaTh ¢ IUTEpaTypoil B OUOINOTEKE U COCTABIATH HEOOIbIINE pedepaTsl 1o

OMpECaACIIATh T'OPHBIC MMOPOALI, MUHCPAJIBI, ITOJIC3HBIC HCKOIIACMBIC.

OOVYYarOMMNACS HOIYIUT BO3MOKHOCTh HAVUUTEHCS:

BBITMIOJIHATh HECIIOKHbIE HAOMIOJEHUS U IMpakTHUYecKue padoThl, (PUKCHUPOBATH UX B

pabouux TeTpaasx;

MOJIb30BAThCA MPOCTEUIIUMHU HM3MEPUTEIbHBIMU MpUOOpaMH U J1aOOPaTOPHBIM

o0opyoBaHueM (JTyroi, yaeOHbBIM MHUKPOCKOIIOM U JIp.);

paccMaTpuBaTh MeIbYalIIe 0O0BEKTHI )KHBOU MPUPOJIBI TI0]T MUKPOCKOIIOM;
MOKa3bIBaTh HA KAPTE€ OCHOBHBIE BHICOTHBIE MOSICA TOPHBIX PAHOHOB BOKPYT
baiikana;

COCTaBIIATh MPOCTEHIINE M MUTAHUSI OAWKAILCKUX OPTaHU3MOB;

OLCHUBATL IO OMPCACIICHHBIM KPUTCPUAM CTCIICHDb BO3I[€I>'ICTBI/I$I YCJIOBCKA Ha 03€po

Baiikan u ero mobGepexne;

COCTaBJIATH HeOonblIMe pedepaTsl Ha OCHOBE COOCTBEHHBIX HaOMIONEHWH 3a

IPUPOJHBIMHU TpPOLIECCAMU U SIBJICHMSIMHM, MpPAKTHUYECKOH palboThl, MaTrepHalioB y4yeOHHMKA H

JOTIOTHUTEILHON JTUTEPaTYpPbl, MIOPEKOMEHIOBAHHOW MEAaroroM 1 nogo0paHHO caMOCTOATENbHO.



MeTanpeaMeTHbIEe pe3yabTaThl:

J OBJIQJICHHE YMEHHEM BHJIETh MNPOOJIEMY, CTaBUTh BOIMPOCHI, BBIABUTATh T'HIIOTE3BI,
JaBaTh OIpe/eleHUE MOHITHUSIM, KIaCCU(PHUIMPOBaTh, HAOIIO1aTh, JIeJaTh BBHIBOJABI U 3aKJIIOUEHUS,
CTPYKTYpUPOBaTh MaTepuai, 0ObSICHATD, JOKA3bIBATh;

J yMeHHe paboTaTh C pa3IUYHBIMU HCTOYHUKAMU HH(DOpMAMM: HAXOAUTH
uH(pOpMalLlMI0O B  pa3IMYHbIX MCTOYHHMKAX (yuyeOHHKE, HAy4YyHO-TIONMYJSPHOH JUTEpaTrype,
CIPAaBOYHHUKAX U T]), aHATU3UPOBATH, OLICHUBATh U IPEe0OPa30BbIBATH HHPOPMALIHUIO;

J CIIOCOOHOCThH BBIOMpATh LIEJIEBbIE U CMBICIIOBbIE YCTAHOBKM B CBOMX JEHCTBHSX IO
OTHOLICHHUIO K KMBOM IPUPOJE, 310POBbIO CBOEMY U OKPYKAIOIIHX;

J YMEHHME aJIeKBaTHO HCIOJb30BaTh pEuYeBble CpeAcTBa Uil JAMCKYCCUU U
apryMEHTHUPOBaTh CBOEHW MO3UIIMM, CPABHUBATH pPa3HbIE TOUKH 3PEHHS, apryMEHTHPOBATH CBOIO
TOUKY 3pEHHSI, OTCTaUBATh CBOIO MO3UIUIO.

JIMYHOCTHBIE Pe3YJbTAThbI:

o dbopMupoBaHre 3HAHUN 00 YHUKATbHOM OMOJOTHYECKOM Pa3HOOOpa3vM U KayecTBe
npupoaHoii cpeanl [lpubaiikanbs, 3abaiikanbs u o3epa baiika;

o dbopMupoBaHHe 3HAHUH M YMEHHMH MO OIEHKE COCTosiHMs o3epa baiikan wu
pUOPEKHBIX TEPPUTOPUI;

. dbopMupoBaHUN TOHATHM U TPEACTaBICHHM O crHocobax M pe3yibTarax
OTPHUIIATEIIHHOTO U TTOJIOKUTEIHHOTO BIMSHUS YeJIOBEeKa Ha 0alKaIbCKYIO TIPUPOLY;

L4 BOCIIMTAHUC TPUPOAOOXPAHHOI'O U pecypcoc6epera10mero IMOBCACHUA.

IInanupyemble pe3yJbTaThl 0OCBOeHHS Kypca «baiikaioBenenue.6 kiace»

IIpeaMeTHBIE PE3YIbTATHI

Oo0yuaromuiicss HAay4YuTCH

° MEPEYUCHIATh, MPUBOJIUTh MPUMEPHl PEIKHX, 0CO00 OXPaHSIEMBIX M SHIACMHYHBIX
BUJIOB,

° pa3zHooOpas3ue pacTUTENHLHOTO U )KUBOTHOTO MUpa B balikane u Ha ero modepexne;

° MEPEYUCIIATh U KPATKO XapaKTepHU30BaTh OCHOBHBIE BRICOTHBIE TIosica B [Ipenbaiikanbe

1 3abaiKaine;

o MEPEYUCIIATh U KPAaTKO XapaKTepU30BaTh OCHOBHBIE O0CO0O OXpaHseMble MPUPOIHBIE
tepputopuu B [Ipendaiikanse u 3abaiikabe;

° NepeUUCIsITh W KPaTKO XapaKTepU30BaTh OCHOBHBIC JKM3HEHHBIE (YHKLIHU
BOKHEUIIINX TPYII PaCTEHUI U )KUBOTHBIX 03epa balikan (muTtaHue, pa3BUTHE, PA3MHOKEHHUE);

° 0COOEHHOCTH IHUILEBBLIX OTHOIICHUIA;



. Ha ypOBHE IIPEICTABJICHUH, KaK U KOTJja 4eJI0BEK NosBWIICA Ha baiikae;

° Ha ypOBHE OOIIMX MpEJCTaBICHUN H3MEHEHHS Ha moOepexbe baiikana m B o3epe
Bbaiikan,

° BBI3BaHHBIE ACITEIbHOCTRHIO UEIIOBEKA;

° MEePEYUCIUTh W KpPATKO OXapaKTepu30BaTh BHJbl 3arps3HEHUM, HCTOYHUKHU
3arpsA3HEHUN;

° MEPEYHCIIUTh M KPAaTKO XapaKTepHU30BaTh BAKHEUIINE MPUPOIOOXPAHHBIC TTPOOIEMBI
Ha baiikane;

° BBITIOJIHSTh HECJIO)KHBIC HAONIOACHUS U MPAaKTHYECKUE paboThl, (GUKCHPOBATh WX B

paboumx TeTpajsx;

J MOJIB30BATHCS  MPOCTEHITMMH  M3MEPUTEIBHBIMU  IpUOOpaMu H  J1TAOOPaTOPHBIM
obopynoBanueM (JIyrou, yaeOHbIM MUKPOCKOTIOM H JIp.);

. noka3biBaTh Ha kapte IIpenbalikanbs n 3a0aiikaibs OCHOBHbIE BBICOTHBIE NOSICA;

o COCTaBJIATh MPOCTEHIINE e TUTaHUs OallKalbCKUX OPraHU3MOB;

Oo0yuaromuiicsi MOJY4YUT BO3MOKHOCTH HAYUYHTCH

. Ha ypOBHE OOIIMX MPEICTaBICHUI 3aKOHBI 00 oXpaHe mpupoabl u o3epa baiikai;

. MOHsTHE 00 YCTONYMBOM Pa3BUTHH U MYTAX €0 JOCTHKEHUS.

. paccMaTpuBaTh Melbyaiiiire 00beKThI )KUBOI MPUPOIBI TIOJT MUKPOCKOTIOM;

. OIICHUBATh MO ONPEJEICHHBIM KPUTEPHUSIM CTEIEHb BO3JECUCTBHUS YEIOBEKAa HA 03€PO

baiikan u ero mobepexne;

° COCTaBATh HeOombIMe pedepaThl HAa OCHOBE COOCTBEHHBIX HAOMIOJCHUN 3a
MIPUPOJAHBIMU

° mpoleccaMl W SIBICHUSMHU, TMPAKTUYECKOM paboThl, MaTepuajoB yuyeOHHKA U
JOTIOJTHUTEIILHOM

° JTUTEepaTyphl, TOPEKOMEHIOBAHHOM MEIaroroM U MoJOOPaHHON CaMOCTOSTETBHO.

MeTaHDeHMeTHLIe pe3vJabTaThI

o YMEHHE aHaJIM3MpPOBATh W OIEHUBATH BO3/ACHCTBHE (DAKTOPOB OKPYXKAIOIIEH Cpelbl,
MOCJIEICTBHI JIESITETbHOCTH YEJIOBEKAa M COOCTBEHHOE BIMSHUE HA TIPUPOIHYIO CPENY;

. yMEHHUE CPaBHUBATH OUOJIOTHIECKHE OOBEKTHI,

J OCBOCHHE CITIOCOOOB CaMOOPTaHU3aluU YUYEeOHOM AeATENIbHOCTH, YTO BKIIIOYAET B ce0s
YMEHUS: CTaBUTh LIEIM U IUIAHUPOBAThH JUUYHYIO YUYEOHYIO JESITElIbHOCTh; OLEHUBATH COOCTBEHHBIN
BKJIQ/I B ICATEIBHOCTb Pa0OTHI B TPYIIAX; MPOBOIUTH CAMOOIICHKY JINYHBIX Y4EOHBIX TOCTHKECHUH;

J OBJIQICHUE COCTAaBJIAIOIIMMH HCCIEI0BATEIbCKOW M IPOEKTHOM JIEATEIbHOCTH

(YMGHI/IG BUACTH HpOGHGMy, CTaBUTBh BOIMPOCHI, BBIAIBUT'ATh 'MIIOTE3bI, 1aBATh OMPCACIICHUA HOHﬂTHfI,



KJIacCU(pUIIMPOBaTh, HAOMIOAATh, JIeJIaTh BBIBOJABI M 3aKJIIOYEHHUS, CTPYKTYpUPOBAaTh MaTepHal,
OOBSCHSATH, 1I0Ka3bIBATh, 3AIUIIATH CBOU UJCH);

J YMEHHE CaMOCTOSITEIbHO MPOBOAUTH IMOUCK HMH(OpPMAIMH: HAXOAUTh B TEKCTaxX,
CIIOBapsiX M CIPaBOYHHMKAX 3HAUYEHHS TEPMHUHOB, HEOOXOAUMYyI HH(MOpManuio (B TOM YHCIE C
UCIIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHA);

J ymeHue (opMynHpoBaTh 1€ y4eOHOro ucCienoBaHus (OmbITa, HAOIIOJCHMUS,
CpaBHEHHs), COCTaBJICHUE €ro IulaHa, (UKCHUPOBAHME PE3YJIbTATOB, MCIOJIB30BAHUE IPOCTHIX
U3MEPUTENBHBIX PUOOPOB, (HOPMYITHPOBAHKE BHIBOIOB 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

J YMEHHE BBIOMpATh IIEJICBBIE U CMBICIIOBBIC YCTAaHOBKM B CBOUX JCHCTBUAX U
MOCTYMKaX 10 OTHOIICHUIO K )KUBOI MPUPOJIE, 3I0POBBI0 CBOEMY U OKPY)KAIOIIINX;

J YMEHHE aJIeKBaTHO MCIOJIb30BATh PEUYEBbIE CPEJCTBA I IUCKYCCUHU U apryMEHTalluu
CBOCH IMO3UIIMK, CPAaBHUBATh pa3HbIe TOYKU 3PEHHS, apTyMEHTHPOBAThb CBOK TOYKY 3pEHUS,
OTCTanBaTh CBOIO MO3UIIHIO;

o pa3BUTHE KOMMYHUKATHBHBIX YMEHHH, KOPPEKTHOTO BEICHHUS AHMAlora M y4acTus B
JTUCKYCCHH, y4acTHe B paboTe TPYIILI B COOTBETCTBUH ¢ 0003HAYEHHOH POJIBIO.

JIMYHOCTHBIE PEe3VIbTATHI :

o 3HaTb M IPUMEHATH OCHOBHBIE NPUHIMIBI U MpaBUiIa OTHOUIEHWS K NPUPOAE IPH
MoceeHny o3epa baiikai;

o c(OPMHPOBAHHOCTh TI03HABATENbHBIX WHTEPECOB M MOTHBOB, HAalpaBIECHHBIX Ha
W3Yy4YEHUE )KUBOU IIPUPOJIBI;

J OBJIaJICHUE HHTEJUIEKTYalbHBIMU YMEHUSMH ([OKa3blBaTh, CTPOUTH PAaCCYXKICHUS,
aHAJIM3UPOBATh, CPABHUBATH, JI€JaTh BHIBOABI U JIP.);

J c(OpMUPOBAHHOCTh 3CTETUYECKOIO OTHOIIEHUSI K IPUPOJIE;

. peann3anys 3TUYECKUX YCTAHOBOK IO OTHOLIEHHWIO K OTKPBITHSIM, MCCIEN0BAHUAM U
UX pe3ysibTaTam;

J c(OpMHUPOBAHHOCTH MTO3HABATEIBbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJy4YE€HHUE HOBOTO
3HaHUA B oOnacTu OalKalloBeAECHMS B CBS3U C Oyayuied nmpoecCHOHaNbHOU AESTETbHOCTHIO WIH
OBITOBBIMHM IPOOJIEMaMH, CBS3aHHBIMHU C COXpPaHEHHEM COOCTBEHHOT'O 370POBbS M HKOJIOTHYECKOM
0€30I1aCHOCTHIO.

IlnannpyemMsble pe3y/ibTaThbl 0CBOCHHUS Kypca «baiikanoBenenue.7 Kiaceo»
IIpenmeTHbie pe3yabTaTbl 00yYeHUA:

Yuawueca oonscnot 3namo:

- TEPMUHBI, UCIIOJIb3yEMBIE B KYpCE;

- pa3HOOOpa3ue u 0COOEHHOCTH pacIpeiesIeHus )KUBOTHOTO MUpa B o3epe baiikai;

- pa3HOOOpa3ue U 0OCOOEHHOCTH paclpeeICHHs )KUBOTHOTO Mupa B [Ipubaiikanse;



THUIIBI 0CO00 OXpaHsIeMbIX Tepputopuii B [Ipubaiikanse, oTau4ms, 0COOCHHOCTH;

- 3Tanbl XO3AWCTBEHHOIO OCBOEHHUs O3epa baiikai, BIMsSHHE HAa OKPYXAIOLIYH IPUPOAY U
o3epo baitkai

- OIIMOKM X035IICTBEHHOT'O OCBOCHHUS OAWKAIBCKOW TEPPUTOPUH, IPUMEPBI, aHATIU3 IPUUHH;

- OCHOBHBIE 3aKOHBI, OXpaHstomue baiikan, npoTuBopeurs B 3aKOHOJATENIbCTBE;

- BU/JIbI TPAKJIAHCKOM JeATeIbHOCTH B ballkaibCKkOM pernoHne 1o oxpasne ozepa baiikai;

Yuawueca oonscnot ymemon:

- JIeNaTh BBIBOJIBI O IPUYMHAX pa3HOOOpasus BUIOB B baiikare;

- OLIEHUBATh POJb )KMBOTHBIX B AKOCUCTEME balikana v B )KM3HU YEJIOBEKa;

- 000CHOBaTh BIUSHUE XO3AWCTBEHHOW EATENLHOCTH Ha OHOJIOTMYECKOE pa3zHoOoOpasue
pacTeHui;

- OTIpe/IeIsITh Oe30MacHbIe BUIBI XO3sICTBEHHOH IeTENIbHOCTH Ha baiikaie;

- pa3pabaThIBaTh MPOEKTHI M0 HEUTPATU3aIMH X03IHCTBEHHOH e TeNbHOCTH Ha baiikaie.

MertanpeameTHble pe3yJibTAaThl 00yYeHHs:

- YMEHHUE aHAJM3UPOBATh W OICHWBATh BO3JCHCTBHE (AKTOPOB OKPYKAIOIICH CpEIIbI,

MOCJIE/ICTBHI JIEATEILHOCTH YeJIOBEKa U COOCTBEHHOE BIUSHUE HA IPUPOIHYIO CPELY;
- YMEHHE CpPaBHUBATh OMOIOTHYECKHUE OOBEKTHI,

- OCBOHUThH CIIOCOOBI CaMOOpraHM3alMK Y4eOHOH JesTeNbHOCTH, YTO BKJIIOYaeT B CeOs
YMEHUS: CTaBUTH IEJIM U TJIAHUPOBATH JIMYHYIO YYEOHYIO JEATEIbHOCTh; OIEHUBATh COOCTBEHHBIN
BKJIQJI B JIEATEITLHOCTh PA0OTHI B TPYIINAX; MPOBOJAUTH CAMOOIEHKY JIMYHBIX YICOHBIX JOCTHXKEHUN;

- MIPUMEHATh Ha MPAKTUKE COCTABJISIOIINE MCCIEI0BATEIbCKON M MPOEKTHOUN AEATEIbHOCTH
(ymeHue BUAETh nMpobaeMy, CTAaBUTh BOTPOCHI, BBIIBUTATh THIIOTE3bI, 1aBaTh OMpEeIeHUs TOHITHIA,
KiaccuuiupoBarb, HaOMIOATh, JEAaTh BBIBOJABI M 3aKJIIOUYEHUs, CTPYKTYPUPOBATh MaTepHall,
OOBSICHATH, IOKA3bIBATh, 3aIIUIIATh CBOU HJICH);

- YMEHHE CaMOCTOSITENIFHO MTPOBOANTH MOUCK MH(POPMAIIMK: HAXOAUTH B TEKCTAX, CIOBAPIX U
CIIPaBOYHHMKAX 3HAUEHUSI TEPMUHOB, HEOOXOIUMYIO0 HHPOPMAIIHIO (B TOM YHUCIE C MCIOIh30BaHHUEM
MH(OPMALIMOHHBIX TEXHOJIOTH);

- ymeHue GpopMynHpoBaTh eI y9eOHOTO MCCiIeN0BaHusl (OmbITa, HAOTIOICHUS, CPAaBHEHUS),
COCTaBlieHHE TUTaHa, (DUKCHPOBAHUE pPE3YyIbTATOB, WCIIOJIB30BAHUE TMPOCTHIX H3MEPUTEIBHBIX
npubopoB, GopMyTUPOBaHNE BHIBOJOB 110 pe3yIbTaTaM HUCCIICTOBAHUS;

- YMEHHE BBHIOMpATh 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOUX JIEHCTBUSAX M MOCTYMKaX IO
OTHOUICHHUIO K JKUBOM MPUPOJIE, 30POBbIO CBOEMY U OKPYKAIOIIHX;

- YMEHHME aJICKBATHO HCIIOJb30BATh PEUYEBHIE CPEACTBA IJII JUCKYCCHM U apryMEHTalUU
CBOEH TMO3ULIMM, CPAaBHUBATh pa3HbIE TOYKU 3PEHHUS, APTYMEHTUPOBATH CBOIO TOYKY 3pEHUS,

OTCTauBaTh CBOIO ITO3UIIHUIO,



- pa3BUTHE KOMMYHHMKATHUBHBIX YMEHHM, KOPPEKTHOTO BEICHHS IUallora M Yy4acTHs B

JTUCKYCCHH, y4acTHe B paboTe TPYIIbI B COOTBETCTBUH ¢ 0003HAUEHHOM POJIBIO.

JInyHOCTHBIE pe3yJbTaThl 00y4eHHs :

- IPUMEHEHHE OCHOBHBIX IPUHIMIIOB U MpaBWJI OTHOLIEHUS K IPUPOAE HAa IpUMEpe 03epa
baiikan;

- ¢(hOpMUPOBAHHOCTH MMO3HABATEIBHBIX UHTEPECOB U MOTHBOB, HAIIPABJICHHBIX HAa M3Y4YECHHUE
’KUBOU TIPUPOJIBL;

- OBJIQJICHUE WHTEJUIEKTYaJlbHBIMH YMEHHUSAMHU (JOKa3blBaTh, CTPOUTh pacCyKACHUS,
aHAJM3UPOBATh, CPABHUBATb, JIENIATh BEIBOJIBI U JIP.);

- ¢(hOpMUPOBAHHOCTH ICTETUIECKOTO OTHOIICHHUS K TIPUPOJE;

- peanm3anys 3TUYECKUX YCTAHOBOK IO OTHOIICHHIO K OTKPBITHSIM, MCCIEIOBAHUSAM M HX
pe3yibTaram;

- c(hOpPMHPOBAHHOCTh IO3HABATEJIbHBIX MOTHBOB, HANpAaBICHHBIX Ha I10JIyu€eHHE HOBOI'O
3HaHus B 0oOjacTu OaiikasoBeneHUs B CBS3M C Oyaymield mpodecCHOHATBHOU AEATEIBHOCTHIO HITH
OBITOBBIMU ITPOOJIEMaMH, CBSI3aHHBIMHM C COXPAHEHHEM COOCTBEHHOTO 3/I0pOBbS U IKOJIOTHYECKOM
0e30IMaCHOCThIO;

- KPUTHYHOE OTHOIIEHHE K CBOMM IIOCTYIIKAM OCO3HAaHHE OTBETCTBEHHOCTH 3a HX

pe3yIbTaThl.

®opmbl 00yUeHHs

ITpu ocBOEHMM IPOTPaAMMBbI UCHIOIB3YIOTCS CIIEAYIOLINE hopmbl 0OyYeHUs:

- o61me GopMbl 00YUEHHSI: TEOPETUUECKUE U PAKTUUECKHE;

- IO OPTaHM3AINH YYAIINXCS - KOJJICKTHBHBIE, TPYIITIOBEIC, WHANBHYAIbHBIC;

- [I0 MECTY MPOBEJICHHSI 3aHATHUS - Ay TUTOPHbIE U BHEAYAUTOPHBIE.

ObweknaccHvle popmbl Opeanuzayuy 3auamull: ypox, KOoHPEepeHIHs, CeMUHap, JIEKLU,
co0eceoBaHKe, KOHCYNbTAlINS, 1a00paTOpHO-TIpaKTHUecKas paboTta, mporpaMmMHoe oOy4deHue,
3a4ETHBIN YPOK.

I'pynnogvie popmul 00yuenus: TpymnmnoBas paboTa Ha ypOKe, T'PYNIOBOM J1abOpaTOpHBIN
NPaKTUKYM, TPYIIIIOBBIE TBOPUYECKHUE 3aJaHHS.

Unousuoyanvnvie ¢opmvt pabomwvl 6 Kiacce u ooma: padboTa ¢ JUTEPATypor WIH
JIEKTPOHHBIMU HMCTOYHUKAMH HMH(pOpMAlMM, MHCbMEHHbIC YIPAXXHEHUs, paboTa ¢ 00y4aroluMU
IporpaMMaMH 3a KOMITBIOTEPOM.

Coaepsxanue nporpamMmsl Kypca 5 kiaacca (34 1aca)

BBenenue



[Ipenmer, u3ydaeMbli B Kypce, €ro YyHUKAJIbHOCTh. bailkall — yd4acTOK BCEMHUPHOTO
MpUPOAHOTO Hachenus. Jlerenapl U ckazanus o balikase.

I'eorpagus baiikana.

OcobenHoctr Teorpaduyeckoro moJoKeHus o3epa baiikan. Bomsbiii Oacceiin baiikana.
[Tputoku. Anrapa. 3amuBbl, OyXThl, copbl. Ha3BaHMs OCTPOBOB, MX PACHOJIOXKEHHE, OCOOEHHOCTH
reosioruu. JlanamadrHoe pazHooOpasue nodepexnbs baiikana.

Kmumatnueckne ycnoBuss Ha bailikane. Temmeparypa Bo3myxa W BOAbl. ATMOChEpHBIE
ocanku. Tymansl. Berpsl, mTopMa. JIereH bl ¥ CKa3Ku O BETPaX.

ITponomKUTENTLHOCTh CE30HOB I'O/1a, MX 0COOEHHOCTH. JIeJOBbIE SBICHMUS.

[IpakTuueckas pabora Ne 1. Tema: ['eorpaduueckoe nonoxxkeHnue ozepa baiikai.

[IpaxTnueckas padora Ne 2. Tema: Knumar o3epa baiikai.

[IpaxTuueckas padora Ne 3. Tema: Berpn! baiikana.

IIpoucxoxnenue baiikana

BosnukHoBeHue u QopmupoBanue baiikana. 3emnerpsceHuss W ByJakaHbl. [IpuumHbI
3eMJIETPSICEHUH, celicMuueckue 30HbI baiikana. IIporno3upoBanue 3emiuerpsicenuil. JledcTBUs BO
BpeMs 36MJIETPSICCHHUSL.

CoBpemeHHOe reojioruyeckoe cTpoeHue baiikanbckoll KOTJIOBUHBL. [OpHBIE TOpOJBI,
MUHEpaJbl, IOJIE3HbIE HCKOIIAEMBIE.

Beprukanbubiii paspe3 baiikana. I'myOunbl. beperoBble CKIOHBI, MOJBOJHBIE pelbedbl,
KaHbOHBI, Teppackl. Penved nua. CBsa3p ¢ mantued 3emiu. [lopomHasi cTpykTypa OeperoB W JHa
baiikana. [Tone3Hsle nckonaemple 6aliKalbCKOIO JHA.

ITpakTuyeckas padora Ne 4. Tema: 3emnerpsceHusi.

[TpakTuyeckas pabora Ne 5. Tewma: ITose3Hble nckonaeMsle.

Boab1 baiikana

Boanslit 6ananc u Bogooomen o3epa baiikan. dusnueckue coiictBa Bojbl. [Ipo3paunocTs
BOo/bl. CBs3p NPO3PAYHOCTH C BHEUIHMMHU (DAKTOpaMH Cpelibl. YHUKAIbHbIE XHUMHYECKHE
XapaKTepUCTHKH Oaiikanbckoil Boabl. CpaBHeHME Bobl balikana ¢ Bojamu Apyrux 03€p Mupa.

Temneparypubiii  pexxum  Oaiikanbckux Boj. Ce30HHAs JWHAMHKA TEMIIEpaTypPHBIX
u3MeHeHul. BepTukanbHblii oOMeH Teruta. TerioBoil pexxum u xu3Hb B balikane.

Teuenus B baiikane. [loBepxHocTHBIE TeueHus. Bausnue kpynsbeix pek (Cenenra, baprysus,
Bepxusis Anrapa). [lonnénusie Tedenus. [IpuckinoHoBbie TeueHus. TeueHus B IPUIOHHOM CJIOE.

CBs13p IBWJKEHUS BOJHBIX MACC M IIPOCTPAHCTBEHHBIX U3MEHEHUHN TEMIIEPATYPHI C JKU3HBIO B
Toxuie Boxa balikana.

JlenoBblli pesxxuM. Bpems 3amep3aHus, TONILMHA JbJAA, NIEPUON TasHUA Jibaa Ha bankaie.
JlenoBble ABIIEHUS — TPEIIMHBI (CTAHOBBIE ILIEJIH ), TOPOCHI, TOJIBIHBU, COKYH U JIp.

[TpakTrueckas padota Ne 6. Tema: CBolicTBa 0aliKaJIbCKOM BOJIBI.



[Tpaktrueckas padorta Ne 7. Tema: TemneparypHsbIil pexxuM OaiiKaabCKUX BOJI.

[IpakTrueckas padota Ne 8. Tema: Teuenus baiikana.

Hccaenosanus ozepa baiikau

Hcropuss otkpeitust o3epa baiikan. IlepBble yd€Hble, nM3ydaBiume balikan, uX BKIag B
uccnenoBanus baiikana. JI.I'. Meccepumuar, WU.I'. I'menun, I1.C. Ilamnac, WU.I'. T'eopru, N..
Yepckuii, b.1. JIptooBckuii, B.A. I'onnesckuii, I'.1. Bepermiarus.

CoBpeMeHHbIe uccienoBatenu u 3amuTHuku baiikaia. M.M. Koxos, O.M. Koxoga, I'.U.
l"anaswii.

Jlumuonoruvyeckuii MHCTUTYT CuOupckoro otaeneHus Poccuiickoil akageMuu HayK, €ro
BKJIaJ B u3ydyeHue baiikaia.

CoBpeMeHHBIE MeTOIBI u3ydeHUs baiikana. Mertonsl HaOmOACHWS. MeETOABI OIICHKH
YyHCIIEHHOCTU obuTareneil baiikana. Meroasl usyuenus 6uonoruu, nopeneHus oourareneit baiikana.
[TonBogHBIE METOIBI MCCIICIOBAHMM. ATIIIapat Ui TTyOOKOBOJIHOTO TIOTPY KCHHSL.

[logBonnble ChEMKH. Ox050Thl. Metoapl u3ydyeHus npouuioro baiikana. IlpakTtuueckas
pabota Ne 9 Tema: Metoas! uccnenoBanus baiikana.

COJIEPXXAHUE ITPAKTUYECKUX 3AHIATUI

I'eorpaduueckoe nonoxenue ozepa baiikan.

Knumar o3epa barikai.

Berps! baiikana.

[Tone3Hpie uCKkomaemele.

3emMIIeTpsCEeHHs.

CBoiicTBa 0aliKaILCKOM BOJIBL.

Tenunosou pexum balikana.

Teuenus baiikana.

Mertonap! nccaenoBanus baiikaia.

Conep:xanue Kypca 6 kiaacc (34 1yaca)

PA3JEJI 1. PASHOOBPA3UE )KUBOM ITPUPOJIbI BAMKAJIA ITIPUBANKAJIbS

buonornueckoe  pasHooOpazue  HazemMHoro Mupa llpuGaiikanmbs.  buomoruueckoe
pasHooOpa3ue o3epa baiikan. baktepuu, Oakrepuodaru U BUPYChl — HE pacTE€HHUs] U HE KUBOTHBIE.
Bonopocnu. Beiciiue BoHble pacTenus baiikana.

PA3JIEJI 2. PACTUTEJIBHOCTH ITPUBAMKAJIBSI

PacturensHOCTh U ropHOE OKpykeHue baiikana. Crenu, yra u 6osnota. ['opHble neca

BricokoropHsie cybanpnuiickue u anpnuiickue yra. Yersipe myremectsus no [Ipubaiikanbio

Uro BBl y3HaMM U3 T1aBbl «PactutenbHOCTh [Ipubaiikaiibsiy.



PA3JIEJI 3. MPOUCXOXKJIEHUE O3EPA BAUKAJI

Kaxk obpazoaiics baitkain. JlopudToserit aTan. beumu i nuHO3aBphl Ha baiikane

[Ipenpudrosslit aTan 70-30 muH. net Hazan. Pudrossii stan. [lepsas cragus: 30-3 miuH. et
Ha3aja. PudToBsii aTan. Bropas cragus: 3 MilH. €T Ha3a — HACTOSIIEE BPEMSL.

PA3JIEJI 4. TOPHOE OKPYKEHUE BAMKAJIA

OO6mume cBeneHUs O TOPHBIX MOpojax M MuHepanax baiikama. ['opHoe okpyxenue baiikana.
I'eonornueckue JIOCTOIIPUMEYATENbHOCTH OxHoro bankaina. I'eonmornueckue
nocronpumevarenpbHoctd  FOro-3anagnoro baiikana. I'eosornueckue A0CTONPUMEYATEIbHOCTU
3anagHoro mobepexbs baiikama. ['eonormdeckue moctonpumeuatenbHocT CpemHero baiikana.
['eonorunueckue nocronpumeyarenbHocT Manoro Mopst u octpoBa OJIbXOH.

PA3JEJI 5. CTPOEHHUE KOTJIOBUHBI BAHKAJIA

beperosas nmunaus. Penped mua. [TompBomabie ckiaoHbl. KaHboHBI. UTO BBI Y3HAIM W3 TJIaBBI
«CTpoeHnue KoTaoBHHbI balikanay.

PA3JEJ 6. KIUMAT U IIOI'OJIA HA BAUKAJIE

OcoOenHoctu knumata u noroasl. baiikanbckue BeTpol. Teuenus u oOMeH Boabl. Ce30HHBIE

WU3MEHEHUS TEMIIEPATyphl BOJBI. JIETOBBIN pEXKUM.

Coaep:xanue Kypca 7 kjacca

TJIABA 1. DPAYHA BAMKAJIA — 12 uacoB

[Tpocreiimue, konoBpaTku baiikana, pasHooOpasue, ocooeHHOcTH. Poib B 3KOCHCTEME.

I'yOxu. BHemnuit B, ocoOeHHOCTH, pazHooOpasue. Mecta oOutanus. Poib B skocucTeme.

Mosntocku. Buennumii Bua. Paznoo6pasue. Mecta oburanus. Ponb B skocucreMe.

Amdunoasl. Buemnuii Bua. Paznoobpaszue. Mecra oburanus. Ponb B axocucreme.

baiikansckue uepsu. TypOemnspun. Buemnuii Bua. PasnooOpasue. Mecra oburanus. Ponb B
OKOCHCTEME.

baiikanbckue yepBu. TypOemnspun. Buemnuii Bua. PaznooOpasue. Mecra oOurtanus. Posb B
HKOCHCTEME.

[InaHKTOHHBIE XUBOTHBIE. Jnuurypa. Makporekronyc. BoaHble Hacekomble: pyuyeHHUKH,
xupaHoMuibl. BHemHuit Bua. Paznoo6pasue. ooutanus. Posib B skocucTeme.

Pr16w1. Hepna. Buenmauii Bun. Paznoo6pasue. Mecta obutanus. Poib B akocucTeme.

Urto BBI y3HaU U3 riaBbl «PayHa balikanay.

I'JIABA 2. )KUBOTHBI MUP IPUBAMKAJIBSI - 3 yaca



JKuBoTHbIN MUp U ropHOE OKpYyKeHue baiikana. Cremnu, myra u 6oorta. ['opHbIE Neca
BricokoropHusie cybanbnuicKkue u anbluiickue jryra. Yetsipe nyremectBus no [Ipubaiikanbio

UYro BbI y3HANU U3 TaBbl «OKuBoTHBINA Mup [Ipubaiikanbs.

TJIABA 3. OCOBO OXPAHSIEMBIE TEPPUTOPUU HA BAMKAUJIE - 6 uacos

Oco00 oxpansiembie TeppuTopuu Ha baiikane. [lpubOaiikalbCcKuii HAIMOHANBHBIA TapK.
3abaiikanbCKuil HalMOHANBbHBIM Tapk. baiikamo-JIeHckuil 3amoBeqHUK. balKalbCKUN 3aMOBEHUK.
bapry3unckuii 3anoBeqHuk. OCOOEHHOCTH ACATENBHOCTH, OTHUUi. Oco00 OXpaHSIEMbIC BHUJBI,
pacTeHUH M JKMBOTHBIX, PEIKHE BHJBI, dSHeAeMUKH. llamsatHuku npupoasl. Kiaccuduxarus,
MIPUMEPBI.

Uro BbI y3HaM U3 1i1aBsl «Oco00 oxpaHsieMble TeppuTopun Ha baitkaney.

TJIABA 4. KAK JIIOJIM 3AIIUAIIAIOT BAKAJ — 5 uacos

[Ipoekt B3phIBa HcTOKa pexku AHrapbl KpyroOaiikanbckasi xkene3Has jpopora. BiusHue Ha
Baiikan u [Ipubaiikanse. 3amura rpaxk1anckuM HacejaeHueM baitkana oT mpoBeneHust HedTermpoBoia
no Oepery CesepHoro baiikama. 3ammurta baiikana ot BnusHusg baiikanbckoro memTHOIO3HO-
OyMaxHOro KOMOMHaTa. 3a7aun OOIIECTBEHHBIX YKOJIOTHUECKH OPUEHTHPOBAHHBIX OpraHMU3aIMi Ha

baitkane. BonontepctBo Ha baiikare.

TJIABA 5. YCTOMYUBOE PA3BBUTHUE TEPPUTOPUU BOKPYT
BAUKAJIA -8 uacos.
[Tocenenus npeBHux moaeil Ha baiikane. Xo3siictBeHHOe ocBoeHue [Ipubaiikanbs.
DKOJIOTUYECKHE 3aKOHBI. 3aKOHbI, oXpaHstomue baiikan. MexayHapoaHslil ctatyc baiikana.
YcToiiunBoe pa3BUTHE.
. UTo BBI y3HaAJIN U3 IVIaBbI «Y CTOWYMBOE Pa3BUTHE TEPPUTOPUHU BOKPYT

Bbaiikamay.

TemaTnueckoe niianupoBanue ¢ yuerom IIporpaMmMel BoCIMTaHUS.
BBeaenue B baiikajioBeaeHue. 5 KJiaace

Ne TeMa KO0J1-BO
qacoB
Bgenenue (1 uac) 1 yac
1 Brenenue. [IpenMer nzyuaemeblii B Kypce, €r0 YHUKATbHOCTD. 1
3npaBcTByi, baiikain! IlepBas Bctpeua ¢ BenukuM o3epoMm. Jlerenasl o
baiikane.
Pasznea 1. I'eorpagus baiikana 9 yacoB




2 I'eorpaduueckoe monoxxenue o. baitkan. [Ipaktuueckas pabora Ne 1.| 1
I'eorpaduueckoe nonoxenue ozepa baiikai.

3 beperopas nuHuUs. 3amuBbI, OYXTHI, COPHI. 1

4 OcTtpoBa, Ha3BaHUS OCTPOBOB, UX PACIIONIOKEHHE, 00UTATEIN OCTPOBOB | 1

5 JlanamadgTHOE pazHooOpasue nobepexns baiikana. 1
I'opHoe okpyxeHue.

6 Ocobennoctu kimmMara baiikana. YcnoBus Ha baiikane. Temneparypa 1
BO31yxa M BOJbl. ATMochepHbie ocanku. [Ip. pabora «Kimumar
baiikana»

7 KontponbHas padota 3a 1 yerBepTh 110 Teme «I eorpadus baitkamay» 1

8 Berpsl baiikana. Betpsl, mtopmsl, JereHsl, ckasku o baiikaie. 1
[IpakTuyeckas padora «Berpsl baiikanay

9 Ce3onbl rosia Ha baiikane, mpogomKUTeNbHOCTD. JIeTOBbIC SBICHUS. 1

10 O606menue no Teme «I'eorpadus baiikamay» 1
Paznen 2.11poucxoxaenue baiikasa 6 yacoB

11 I'eonorunueckoe MPOUCXOXKICHHUE o3epa batikan. Ucropus | 1
(dhopMupoBaHHs 0aliKaIbCKOW KOTJIOBHHEI.

12 3emuerpsiceHust, ByJkaHbl. CeiicMuueckue 30HbBI o3epa baiikan. Ilp.| 1
pabota «3emnerpscenus ozepa baiikam»

13 [Tone3nbie uckomaemeble, TOpHBIE TOpoAbl, MuHepanbl. [Ip. pabora| 1
«ITone3nble nckonaeMsle 03epa barikam»

14 CoBpemeHHOE Teosiormueckoe crpoeHue osepa baiikan. [my6uns, | 1
OeperoBble CKJIOHBI, TIOJIBOIHBIE PEIbEPhI.

15 KonTtposnbHast pabota 3a 2 4eTBepTh 1

16 VYpok-urpa no teme «lIpoucxoxaenue ozepa baitkam». O6obmenue u| 1
CUCTeMAaTH3allusl 3HAaHHHA.

Pa3nea 3.Boanbl baiikana 9 yacos

17 Boganslit 6ananc baitkana. McTounnky mocTyruieHus BOABI B 03€PO. 1

18 CaoiicTBa Boabl. OnTtHueckue cpoiictBa Boabl. [Ipo3pauHocts. CBs3b| 1
MIPO3PAaYHOCTH C BHEITHUMH (PaKTOpaMHU.

19 Ocobennoctu baiikanbckoil Boabl. Ilpaktnueckas pabora «CsoiictBa| 1
balikannckoi BOIbI»

20 TemnepaTtypHblii pexxuMm Oalikanbckux Bog. IIp. paborta «Iloctpoenue | 1
rpadUKOB M3MEHEHHUs TeMIepaTyphl OalKanbCKOW BOJABI MO CE30HAM
roja»

21 Teuenus B baiikane. Buapl TeueHUi: NpUCKIOHOBBIE, IPHUIOHHBIE, 1
MOBEPXHOCTHBIE, moaseanble. [Ip. pad «Teuenus baiikanay

22 JlenoBerii pexum. Bpemst 3amMep3anusi, TONIIMHA JIbJa, Tepuoa TasHus. | 1
@DaxTOopHl, BAUSIIOUINE HAa TPOLECCH 3aMep3aHusl U TassHUS JIbAa

23 Oxcxypeus 6 batikanvekuil mysetl 1

24 O0600mienue 110 Teme «Boxbs! batikanay 1

25 KonrtposnbHast paborta 3a 3 yeTBepTh 1
Paznen 4.UccnenoBanus o3epa baiikan 9 yacoB

26 Hcropus otkpsiTusa o3epa balikana. [lepsootkpsiBarenu baiikana. 1
IIpoexmnas desmenvHocmo.

27 Nccnenosarenu o3epa baiikan B XVIII Beke. JI.I'. Meccepumuar, N.I'. | 1

I'menum, I1.C. [Tannac u ap. Mccnenoatenu baitkana B XX Beke. B.Y.
JHoporocratickuii, [ .}O. Bepemarun. Ilpoexmuasn oesmenvnocme.




28 UccnenoBatenu o3epa baiikama B XIX Beke. Yuenele, ux Ouorpadun,| 1
BKJIA.
29 Buxmopuna «HM3yuenue baiikana ¢ XX eexe. Yuéuwie, uzyuaswue| l
baiikan 6 XX 6. Hx buoepaguu, éxnao 6 uzyyenuu batikanay
30 Mertonbl uzyuenus baiikana. CoBpeMEHHbIE METO/Ibl U3YyUCHUS 1
baiikana. [Ipaktuueckas pabora «Merozsl uzydenus baiikaiay
31 [TpakTuyeckas padora «MeToabl u3ydeHus o3epa baiikam» 1
32 Oxekypcus 6 Upkymcekuii 001acmmuoil Kpaegeoueckuil my3el 1
33 I'onoBast kOHTpOIBHAS paboTa 1
34 O606menue o kypey «BBenenue B baitkanosenenue». Hacmonvuas 1
uepa «Hepas, s nosuaro bavikany
TemaTu4yeckoe miIaHnpoBanue ¢ yuerom [IporpaMmMbl BocUTaHUA.6 KJacc.
Ne Tema KOI"BO
yacoB
PA3JEJI 1. PASBHOOBPA3UE XXUBOU ITPUPOIbI FAUKAJIA U Suacos
[TPUBAVKAJIbSA
1 buonoruueckoe paznooOpasue HazemHoro mupa [Ipubaiikanbs 1
2 buonornueckoe paznooOpasue o3zepa baiikan 1
3 baktepuu, 6akrepuodaru 1 BUPYChl — HE PACTEHUS U HE )KUBOTHBIC 1
4 Bonopocaun 1
5 Bricime BogHble pacTtenus baiikana 1
PA3JIEJI 2. PACTUTEJILHOCTD ITPUBAMKAJIbS 7 yacoB
6 PactutensHOCTh M TopHOE OKpYyx)eHue baiikana. Cremnu, nyra u 6onota | 1
7 ['opubie neca. CBeTIOXBOIHAS M TEMHOXBOWHAs Tanra 1
8 BricokoropHsie cyOanpnuiickue U anpnuiickue jiyra. I'opHas TyHIpa 1
9 UYetsipe mytemectsus no [Ipubaiikansio 1
10 Ixckypcus 6 Upkymckuii My3ei 1eKapcmeeHHbIX mpas U MUHepanos 1
11 IIpoexmuas paboma «Jlexapcmeennvie pacmenus [Ipubavxanvsay 1
12 3awguma npoexmos 1
PA3JIEJI 3. IPOMCXOXIEHUE O3EPA BAVKAIJI 6 yacos
13 Kak ob6pasoBacs baiikan 1
14 JopudTroBslit aTan 1
15 JnHO3aBpHI 1
16 [TpenpudTossrii aTan 70—30 MiIH JeT Ha3ax 1
17 Pudrossrii atam. [lepBas ctagus: 30—3,5 MiH. J1eT Ha3axn 1
18 Pudrossiit aTan. Bropas cragus: 3,5 MiH. jet Ha3ajx — HacTosmiee Bpems | 1
PA3JIEJ 4. TOPHOE OKPYXEHHWE BAUKAJIA 8 yacosn




19 OO0mue cBeCHUS O TOPHBIX MOPOIaX U MUHEpasIax 1

20 I'opHoe okpyxenne baiikana 1

21 I'eonornueckue gocronpumedarenbHocty KOxuoro baiikana 1

22 I'eonorunueckue gocronpumedarenbHocty FOro-3anagnoro baitkana 1

23 ['eonorunueckue nocronpruMedyaTeaIbHOCTH 3aMafHOTO MOOEPEXbsI 1
Baiikana

24 ['eonornueckue gocronpumedarenbuoctu Cpeanero baiikana 1

25 I'eosmornueckue nocronpumedarenbHocTd Masoro Mopst u octpoBa 1
OnbXxoH

26 Oxckypcus 6 Mysetl munepanvrulx pecypcos Upkymckou odacmu 1
PA3JIEJI 5. CTPOEHME KOTJIOBUHbBI BAUKAJIA 2 Jaca

27 beperosas nunus 1

28 Penved nua. I[ToxBonubie ckaoHbl. KaHBOHBI 1
PA3JIEJI 6. KIIMMAT U I[TIOT'OJA HA BAUKAIJIE 5 yacoB

29 OCco00eHHOCTH KIIMMAaTa U MOr0bI 1

30 baiikanbckue BeTphI 1

31 Teuenus u 0OMEH BOIBI 1

32 Ce30HHBIE U3MEHEHHUS TeMIIepaTypbl BOAbL. JIeTOBBIN pexxum 1

33 Oxckypcus 6 Upkymckuii Kpaegeoueckuil my3ell 1

34 Ypok — BeicTaBka «CoxpanuM npupony baiikana» 1

TemaTnuyeckoe niianuposanue ¢ yuerom IlporpamMmmel Bocniuranus.7 KJacc.
KOJI-
Ne TemMa 18O
qacoB

I'naBa 1.@ayna baiikana 12 yacos

1 [Ipocreitmme. KomoBpaTku. 1

2 ['yOku. Bueninuii BuI, 0cOOEHHOCTH, pasHOOOpasue. MecTa oOuTaHuMsI. 1
Crpoenue u nutanue. Ponb B s3kocucreMe.

3 Motocku. Breninnii Buz. PasnooOpasue. Mecra ooutanus. [Tutanue. Pons | 1
B 9KOCHCTEME.

4 AMdunonasl. Baennuii Bun. Paznoobpasue. Mecra obutanust. [Turanue. Pons | 1
B 9KOCHCTEME.

5 VYpok-uccnenoBanue «ballkaibCkue 4epBU» 1

6 Ypok-uccnenopanue «IIaHKTOHHBIE KUBOTHBIE: SIHUIITYPA, MAKPOTEKTOITYCH. 1

7 Bonnsle HacekoMBble: py4eHHUKH, XUPOHOMUIBI. 1

8 Pr16w1 baitkana. Muoroo6pasue pri0d baiikama. KoMriekces! pei6 (O6avikansckui, | 1

cubupckuii, cubupcko-Oaiikansckuil). Pacnpeaenenue pri6 baiikana no




KOMILICKCaM.

9 Omynb. OcoOEHHOCTH TTPOUCXOKICHHS, CTPOCHHS 1 )KU3HEIeATEIbHOCTH 1
Oaiikanbckoro omyJist. [Tomymnsiiuu 6alikanbekoro omyiisi. [Ipombicen U olieHKa
3aI1acoB.

10 Ocetp. OCOOEHHOCTH MTPOUCXOKIACHHUS, CTPOCHHUS M )KUZHEICITEIIbHOCTH 1
Oaiikasibckoro ocetpa. IIpoMbicen U OIICHKA 3amacoB

11 BbIuKOBBIC PBIOBI-9HCMHUKH: KEITOKPBUIKA, [NIMHHOKPBUIKA, TOJIOMSTHKA. 1

12 Hepna. Ypok —uccnenoBanue «IloueMy Hepna B HaCTOALIEE BpEMS HE 1
HY)KIaeTcs B oXpaHe?»
TJIABA 2. )KUBOTHBI MUP ITPUBAMKAJIbS 3 yaca

13 Crenn. JKUBOTHBIE CTETICH, YePTHI MPUCITOCOOICHHOCTH K JaHHOW TeppuTopHH. | 1

14 Jlyra u Ooxnota. XKuBotHele nyroB u OonotT. YepTel mpucnocobieHHOCTH K| 1
JIaHHOM TePPUTOPUH.

15 I'opuble neca. CBeTiIOXBOMHAS TEMHOXBOWHAs Taiira. OcoOEHHOCTH KUBOTHBIX | 1
Taiirn. YepThl MPUCTIOCOOIEHHOCTH K JAHHOH TePPUTOPHH
TJIABA 3. 0OCOBO OXPAHSEMBIE TEPPUTOPUN HA BAUKAJIE 6 yacoB

16 Oco00 oxpaHsieMble TEPPUTOPHUH. 1

17 [TpubaiikanbCckuil HalMOHAIBHBIN TApK. 1

18 3abaifkaabCKUi HAIIMOHAJIBHBIHN MapK. 1

19 baiikano-JIeHcKkuii 3aITOBETHUK. 1

20 bapeysunckuii 3anoeeonux. Bupmyanovnas sKkcKypcusl. 1

21 [Tamarauku npupossl Ha baiikase. 1
I'JIABA 4. KAK JIIOJIU SAHIUIITAIOT BAWKAJI S 4acoB

22 ITpoekT B3pbIBa NCTOKA PEKU AHrapsbl. 1

23 Kak BO3HHKIIO DKOJIOTHYECKOE JBMKCHHE B 3aIUTy baiikaia. 1
Bupmyanvuas sxcxypcus no Kpyeobaiikanvckoui scene3noii dopoee

24 Kak 3amutunm baiikan ot npoBenenus HedTenpoBoaa no 6epery 1
Cesepnoro baiikana. Bupmyanvnas sxckypcus no Ciro0sHckomy pationy

25 Kax 3axpeumn BLIBK. Bupmyanvnas sxckypcus no muvicy JlucmeenuuuHomy 1

26 Kakwue obmecTBeHHbIe Oprann3aniy padoTtaroT Ha baiikaie. 1
I'JTABA 5. YCTOHYUBOE PA3BUTHE 8 yacoB
TEPPUTOPUHN BOKPYI BAMKAJIA

27 Yuebnuwiii npoexm «xonoeuueckue npoonemol na baixaney 1

28 Yuebuwiii npoexm «xonocuueckue npobnemst na batikaney. 3awuma 1
NPOEKmos.

29 3akoHOMaTEILCTBO 00 OoxpaHe baiikana 1

30 Yro Takoe yCTOMUMBOE Pa3BUTHE. 1

31 HoBble TEXHONOrUY 17151 yCTOHYMBOTO Pa3BUTHUS 1

32 HoBrble TexHOMOTHY U1 yCTOWUMBOTO pa3BuTus. [Ipumenenus pasapix | 1
TEXHOJIOTHH JIJIsl pEIICHHS YKOJIOTHUECKUX MPOOIeM TaHHOW MECTHOCTH

33 Mou npoexm na batikane. Co3qanue nIpoeKTOB 110 HEUTpaIU3aluu 1
X034MCTBEHHOM JIeATEIbHOCTH Ha balikaie.

34 3awuma npoexma. Moti npoexm na Baiixkane. 1
Hmozo 34 yaca




MyHuUMNanbHOe 6I0MKeTHOE 06LLLe06pa30BaTeIbHOE YUPEXIeHe

ropoga VipkyTcka cpeaHss o6LieobpasoBate/ibHast Kona Ne5

NPUHATO COIrACOBAHO
MpoTOKON 3acefaHnsd METOANYECKOr0 06beAMHEHMS 3amecTuTeNb AmpekTopa no YBP
yunTenen mateMaTukum, GUsNKK, MHHOPMaTUKK E.B. MaHy3uHa/-"
«27» aBrycta 2021r. Nel «27» aBrycra 2021r.

Pabouas nporpamma yyebHoOro npegmera
«PusnkKa»
NS OCHOBHOro 06Lero obpasoBaHua (7-9 Knacc)

Cpok ocBoeHuA: 3 roga

CocTtaBuUTENb:

KapenuHa 1. T, yuntenb (pusnku



Pabouas mporpamma no ¢usuke cocrariera Ha ocHoBe PI'OC OO0 (IIpukaz MunobpHayku
Poccun 17 nexabps 2010 roga Ne 1897, B pen. ot 11.12.202r.), ¢ yuerom [Ipumepnoit OOIT OOO
(Omob6pena pemennem ot 08.04.2015, mportokon Nel/15 (B pemakium mpotokoma Ne 1/20 or
04.02.2020) u Ilpumepnoii mporpammel BocmuTanus (OmoOpena pemenueM ot 02.06.2020.
[Tpotokoa Ne 2/20).

IInanupyemMble pe3yJbTaThl 0CBOCHHS Y1eOHOI0 MpeaMeTa

JIN4YHOCTHBIE Pe3yJIbTAThI

1. Poccuiickas rpaxkiaHCKast MACHTUYHOCTD (IAaTpUOTU3M, YBakeHHe kK OTedecTBy, K
MPOIILJIOMY U HACTOSIIIEMY MHOTOHAIIMOHAILHOTO Hapojia Poccuu, 4yBCTBO OTBETCTBEHHOCTHU U
nonra repen PonuHol, naeHTruduKanus ceds B KauecTBe TpaxkaannHa Poccun, oco3HaHue u
OIIYIICHUE JINYHOCTHOM COMPUYACTHOCTHU CyIb0€ POCCHIICKOTO HApOIa).

2. ChopMupOBaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YUCHHIO; YBAKUTEIHHOTO OTHOIICHUS
K Tpyny.

3. ChopMUpOBaHHOCTH LEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH, YIUTHIBAIOLIETO COLUATBHOE, KyIbTYpHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOTI'O MUPA.

4. ChopMupOBaHHOCTH LIEGHHOCTHU 3/I0POBOTO U Oe30macHOro o0pasa KU3HH,
WHTEPUOPpHU3AIIUS TTPABUI MHAUBUAYATHHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO MOBEICHHS B
YPE3BBIYANHBIX CUTYAIUSIX, YTPOXKAIOUIUX KU3HU U 3[IOPOBBIO JIFOCH, MPaBUII TOBEJCHUS Ha
TpPaHCIIOPTE U Ha JIOPOTax.

5. ChopMHUPOBAHHOCTH OCHOB DKOJIOTHYECKOUN KYJIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIILIEHUS, HAJTUYHUE OIbITa SKOJIOTMYECKH OPUEHTUPOBAHHOMN
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKOU IEATEIBHOCTH B )KU3HEHHBIX CUTYaIUsX.

MertanpeaMeTHbIe pe3yJIbTAThI

PeryasituBubie YY /|

1. VYwmenue caMOCTOSITEIBHO OMPENETATh IeNu OOy4deHUs, CTaBUTh U (HOPMYIHUPOBATH
HOBBIE 33aJauM B y4yeOe M IMO3HABaTeNIbHOMN /eATeIbHOCTH, pa3BUBaTh MOTUBBI M MHTEPECHI CBOEH
MO3HABATENIbHON JesiTeTbHOCTH. OOYJarOIIHIICS CMOXKET:

- aHanu3MpoBaTb CyLLECTBYIOLME U NIaHMPOBaATL byayLume obpasoBaTenbHble pesynbTaThl;
- MAEHTMOULMPOBATL COBCTBEHHbIE NPO6AEMbI U ONpeAenATb r1aBHyto npobaemy.

2. YMeHue caMOCTOATEIbHO MJIaHUPOBATh IMMYTH TOCTHKEHUS eJIel, B TOM YHCTIe
albTepHaTUBHBIE, OCO3HAHHO BBIOMpaATh Hanboee 3PEeKTUBHBIE CIIOCOOBI PEeIICHUs yUEOHBIX U
MMO3HABATENBbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

- ompenensaTh HeoOXOoIUMble JeHCTBHE(S) B COOTBETCTBUHM C YUeOHOW M IO3HABATEIbHOM

3a/1a4eil ¥ COCTaBIIATh AJITOPUTM MX BBINIOJIHEHMUS,

- 00OCHOBBIBaTh M OCYIIECTBJIATH BBIOOp Hambonee >PPEKTHUBHBIX CHOCOOOB pPELICHUS

y4eOHBIX U M03HABATEIbHBIX 33/1ay;

- COCTaBJIATH IIJIaH U ONPEIEIIATH MOCIEN0BATEIbHOCTD JCHUCTBUM.

3. YMeHHNE COOTHOCUTB CBOU ACUCTBHS C IUTAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIIATD
KOHTPOJIb CBOEH JESTEIBHOCTH B IIPOLIECCE TOCTUKEHUS PE3YJIbTaTa, ONPENENATh CIIOCOOBI
JIEHCTBHUI B paMKaX MPEIOKEHHBIX YCIOBHHA M TpEOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBHS B
COOTBETCTBUH C U3MEHSIOIIEHCS cuTyarueit. OO0ydaronmiics CMOXKeET:



OIPE/IeNIATh COBMECTHO C TIEJaroroM H CBEPCTHHKAMH KPUTEPUH IUIAHUPYEMBIX
pEe3yJabTATOB U KPUTEPUH OLCHKU CBOCH Y4eOHOI AesSTEeIbHOCTH;

OLICHUBATh CBOK JEATEIBHOCTh, APTyMEHTHPYS NMPHYMHBI JOCTHXKCHHUS WM OTCYTCTBUSI
IUIAHUPYEMOTO Pe3yJIbTaTa;

paboTas 1Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYILYIO JIEATEIbHOCTh HAa OCHOBE
aHayim3a W3MCEHEHU CUTyalluu IJid TIOJYUYCHHUA 3allJIAaHUPOBAHHBIX XAPAKTCPHUCTHUK
IPOAYKTa/pe3ynbTara;

CBCpATH CBOU ﬂeﬁCTBHSI C OCJIbO U, IIpU HCO6XO[[I/IMOCTI/I, HCIIPABJIATDH OIINOKHU
CaMOCTOSITEIILHO.

4. Ymenue OLICHUBATH IMPABUJIbHOCTDH BEIIIOJTHCHUA yqe6H0171 3ajJa4u, COOCTBEHHEIE

BO3MOKHOCTH €€ pCIICHUS. O6yanOIHHfICH CMOXKCT:

OIpesieNATh KPUTEPUH NPAaBUIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUS YUeOHOM 3ajauu;
AQHAIN3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLEIO MHCTPYMEHTApHsl JUIs
BBITNIOJHEHMS Y4€OHOU 3a/1auH.

5. Bnasenue ocHOBaMU CaMOKOHTPOJIS,, CAMOOLIEHKH, IPUHSITHSI PEIIEHUN U OCYLECTBICHHUS

OCO3HAHHOTO BBIOOpA B y4eOHOH U 1MO3HaBaTeIbHOW. OOYJarOIIUNCsS CMOXKET:

HAOJI0/IaTh U aHAJTM3UPOBATh COOCTBEHHYIO YYCOHYIO U IMO3HABATEIBHYIO JICATCILHOCTD H
JESTENIbHOCTD IPYTUX 00yUYaroluxcs B MpoIiecce B3auMOIIPOBEPKU;

PETPOCTIEKTUBHO ONPEIENATh, KaKhe JEHCTBUS MO pEIICHUI0 YUeOHOW 3aladyu WU
napaMeTpbl 3TUX JCHCTBHM NPUBENH K MOJYYEHHUIO HMEIOIIErocs MPOAYKTa Y4eOHOM
JESITEIbHOCTH.

ITo3naBaresibHbIe YY ][

6. YMeHue onpeaensaTh MOHATHS, CO3/1aBaTh 0000IIEHUS, YCTaHABINBATh aHAJIOTHUH,

KJIaCCU(UIIMPOBATh, CAMOCTOATEIBHO BHIONPATh OCHOBAHMS U KPUTEPUH IS KJIaCCU(pUKALIUY,

YCTaHAaBJIMBATb MPHUYHNHHO-CICACTBCHHBIC CBA3HU, CTPOUTH JIOTUYCCKOC PACCYKACHHUC,

YMO3aKJIHOUCHUC (I/IH,ZLYKTI/IBHOG, ACAYKTHBHOC, 110 aHaJ'IOFI/II/I) " ACJ1aTb BBIBOJBI. O6y‘laIOIJ_[I/II\/’IC$I

CMOXCT.

BBIJICJIATh OOIIMN MPU3HAK JBYX MJIM HECKOJIBKMX MPEAMETOB WM SIBICHUM U OOBICHATH
UX CXOJICTBO;
00BeAMHATH MPEIMETHI U SIBJICHUSI B TPYIIIBI 110 ONpPEAEICHHBIM IIPU3HAKaM, CPaBHUBATh,
KJIaCCU(UIUPOBATh U 0000111aTh (HaKTHI U SIBICHUS;
BBIJIETISITH SIBJICHHUE U3 OOILEro psijia APYTUX SIBICHUM.

7. YMeHue co3aBaTh, IPUMEHATH U IPE0OPa30BbIBATH 3HAKK U CUMBOJIBI, MOJAETU U

CXEMBI IJId PCIICHUA y‘-Ie6HLIX M IIO3HABATCJIIbHBIX 3a/a4. O6y‘{aIOLI_[PII>'ICH CMOXCT.

0003HauaTh CHMBOJIOM U 3HAKOM IPEAMET U/UIIHU SIBIICHUE;

OTIpeNieNATh JIOTUYECKHE CBSI3M MEXAY TMpeIMeTaMHd W/WIM SBJIEHUSAMH, O0O3HA4aTh
JTaHHBIE JIOTHUECKHE CBSA3H C TOMOLIBIO 3HAKOB B CXEME;

co3/aBaTh aOCTPAKTHBIN WK peajbHbId 00pa3 mpeaMeTa U/Uilu SIBJICHHUS,

MEPEBOINTH CIOKHYIO IO COCTaBY (MHOTOACIEKTHYIO) MH(POPMAIHMIO U3 TpaduuecKoro
niu GOpMaTM30BaHHOTO (CUMBOJIBHOTO) TIPE/ICTABJICHHS B TEKCTOBOE, M HA00OPOT;

8. CmpicioBoe uteHne. O0yJaromuicss CMOXKET:

HaxoJUTh B TeKcTe TpeOyemyro wHPOpMaNuio (B COOTBETCTBUU C IEISIMH CBOEH
JIeSATEIbHOCTH);

OpUEHTUPOBAThCS B COJEPKAHWU TEKCTa, IMOHUMATh IEIOCTHBIM CMBICH TEKCTa,
CTPYKTYypHUPOBATh TEKCT;

. q)OpMI/IpOBaHI/IC " Ppa3BUTHC SKOJIOTUYCCKOTI'O MBIIIJICHUS, YMCHUEC ITPUMCHSATDH €TO B



MMO3HaBaTEJIbHOW, KOMMYHUKATHBHOM, COITMATLHON MPaKTHKE U TPO(PECCHOHAILHON OpPUEHTAIIHNH.
OO0y4arIIHIACsS CMOXKET:
- ONpENENATh CBOE OTHOLIEHUE K IPUPOJHOM Cpeae;
- aHaJIM3UpOBaTh BIMSHHUE SKOJOTHYECKMX (AKTOPOB Ha cpeny OOUTaHUS >KUBBIX
OpraHU3MOB;
- MPOBOJUTH NPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 YKOJOTHYECKUX CUTYALU;
- BBIPA)KaTb CBOE OTHOIIECHHUE K IIPUPOJIE Yepe3 PUCYHKH, COUMHEHHUs], MOJEIH, IIPOEKTHbIE
paboTHI.
10. Pa3BuTHE MOTHBALIMU K OBJIAJICHUIO KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS CI0Bapen U
JIPYTUX MOUCKOBBIX cucTeM. OOyUaronuiicss CMOXKET:
- onpefenatb HeOOXoAMMbIE K/toYeBble MOMCKOBbIE C/10BA U 3aMpochl;
- OCYLLECTB/IATb B3aMMOAENCTBUE C 3/IEKTPOHHBIMM NMOUCKOBBIMU CUCTEMAMM, CIOBAPAMMK;
KommyHukatusubie YY /|
11. YMeHue opranu30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIBHOCTD C
YUUTEJIEeM U CBEPCTHUKAMH; pad0TaTh MHAUBUIYaJIFHO U B TPYIINE: HAXOIUTH 00IIee PEelIeHUE U
pazpemiaTh KOHGIUKTHI HA OCHOBE COTJIAaCOBAHUS MO3UIIUHN U y4eTa UHTepecoB; GOpMyIUpOBATh,
apryMEeHTHUPOBATh U OTCTauBaTh CBOe MHeHHE. OOyUJarouiicss CMOXKET:
- CTPOWTbH NO3UTHUBHBIC OTHOIICHHS B IIPOIIECCe YIeOHOH M MO3HABATEIBHOM IESTEILHOCTH;
- KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAaWBATh CBOK TOYKY 3pPEHUA, B JUCKYCCUH YMETh
BBIIBUTaTh KOHTPAPIYMEHTHI, Mepeppa3supoBaTh CBOIO MBbICIb (BJIaJACHUE MEXAaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

- KPUTMYECKHM OTHOCUTbCA K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpH3HaBaThb
OLIMOO0YHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

12. YMeHne 0CO3HaHHO UCIIONIb30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBUH C 3aJa4ei
KOMMYHHKAITUH JIJIs] BBIPAXKEHHUSI CBOMX YYBCTB, MBICTIEH U MOTpeOHOCTEH IS TUTAaHUPOBAHUS U
peryJIsiiiK CBOEH NEATEIbHOCTH; BIaJCHUE YCTHON U TMCBbMEHHOMN PEYbI0, MOHOJIOTMYECKON
KOHTEKCTHOU peubto. OO0yJaronuiicst CMOXKeT:

- OmIpeneisaTh 3aJady KOMMYHHMKAlMd W B COOTBETCTBHUU C HEH OTOMpaTh peyeBbIE
CPENCTBa;

- coOmonaTh HOPMbI MyOJIMYHOM peuM, perjaMeHT B MOHOJOre U JHUCKYCCHU B
COOTBETCTBHHM C KOMMYHHKAaTUBHOM 3a/1a4yeii;

- BBICKa3bIBaTh U 00OCHOBBIBATh MHEHHUE (CY)KJCHHE) U 3alpallliBaTh MHEHUE apTHEpa
B paMKax Juajora;

13. ®opmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BAHMS

MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — KT). OGyuaronuiicss cCMOXKeT:

- [eJieHalpaBlieHHO HCKaTb M  KCIOJb30BaThb  HH(MOPMAIMOHHBIE  PECYPCHI,
He0oOXOoIUMBbIE AJI pelIeHUs] Y4eOHbIX U MPAKTUYECKUX 3a/lad C MOMOIIBI0 CPEICTB
UKT.

IIpeameTHbIe pe3yJbTaThI
OO0mme npeaMeTHbIE pe3yJabTaThl

BbINyCKHUK HAYYUTCS:
e coOmomaTh mpaBuia O€30IACHOCTH M OXpaHbl TpyAa mpu pabore ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM;



® [OHMUMATh CMBICII OCHOBHBIX (PM3MYECKHX TEPMHUHOB: (PU3MUECKOoe Teno, (pu3mueckoe
siBIIeHUE, (PU3UUecKasi BEIMYNHA, SMHHUIIBI H3MEPCHUS,

® pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PEIIMTh MPH MOMOIINA (HU3HUECKHUX METOJIOB;
AHATM3UPOBATh OTACIbHBIC 3Tallbl MPOBEICHUS WCCICIOBAaHUN W HHTEPIPETUPOBATH PE3YJIbTATHI
HAOJIIOICHUN H OIBITOB;

® CTaBUTh OIIBITHI MO HUCCIACAOBAHUIO (U3UYECKUX SBJICHHN W (U3MUYECKUX CBOWCTB TEI
0e3 HUCIONb30BaHUS NPSMBIX M3MEPEHUI; TpU 3TOM (HOpMYIHpPOBaTh IpobieMy/3agady yueOHOTo
IKCIIEPUMEHTa; COOMpPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYAOBAaHUS, NPOBOJHUTH OIBIT U
(GhopMyIMpPOBATH BEIBOJIBI.

® [IOHUMATh POJIb SKCIICPUMEHTA B MOJYUYCHUH HAYYHOU MH(OpMAIINH;

® MPOBOAUTH MPSMbIC U3MEPCHUs (PU3UUECKHX BEIUYUH: BPEMs, pacCTOSHHE, Macca Telna,
o0BeM, cuiia, Temieparypa, atMmochepHoe JaBlieHue, BIAXHOCTh BO3/1yXa, HAMPSHKEHHE, CUJa TOKa,
paauamoHHblid (OH (C MCIOJBb30BaHUEM JIO3MMETPA); MPU ITOM BHIOMPATH ONTHMAIBHBIA CIOCOO
M3MEPEHHUS U UCITOIB30BaTh MIPOCTEUIIINE METO/IBI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU M.

® I[IPOBOJIUTHh HCCJIEAOBAHUE 3aBHCHUMOCTCH (DH3NYECKUX BEIUMYHH C HCIOIB30BAHUEM
IPSIMBIX U3MEPEHHI: TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThl MOTYUYEHHOM
3aBUCHUMOCTH (PH3UYECKHUX BEIMYMH B BUJC TAOIWIl U rpaduKoB, JelIaTh BBIBOJBI IO Pe3ybTaTaMm
HCCJICIOBAHMS;

® I[IPOBOJIUTh KOCBEHHBIC M3MEPEHHUS (DU3MYECKUX BEIIMYWH: MPH BBHIMOJHEHUHU WU3MEPCHUU
coOuparh HSKCHEPUMEHTAILHYIO YCTAHOBKY, CIEIysl TMPEUIOKEHHOW WHCTPYKLUHU, BBIUYUCIATH
3HAUCHUE BEJIIMYUHBI W AHAIM3UPOBATH TOJTYYCHHBIC PE3YyJIbTaThl C YYETOM 3aJJaHHOW TOYHOCTH
WU3MEPEHHUI;

® AHANM3HUPOBATh CHUTYAllMM MPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
MPOSIBJICHUE W3YYCHHBIX (DU3UYECKUX SIBIICHUH WM 3aKOHOMEPHOCTEH M NMPUMEHSTH UMEIOITHECS
3HAHUSA U1 UX OOBSICHECHHS,

® TIOHMMATh MPUHIMUIBI ACHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBHUS
ux 0€30MacHOr0 MCIOIb30BAHMS B TTIOBCEAHEBHOM JKU3HU;

® UCMONB30BaTh MPHU BBINOJHEHWH Y4YEOHBIX 3aJad4 HAyYHO-TMOMYISPHYIO JHUTEpaTypy o
bu3nYECKUX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHET.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

® 0CO3HABAMb YEHHOCMb HAVYHBIX — UCCIe008aHUll, polb  QU3UKU 6 pacuupeHul
npeocmasienuli 06 OKpyicarowem mupe u ee 8Kad0 8 YiyyueHue Kayecmeda HCusnu,

® UCNONBL306AMb NpUEMbl NOCMPOEHUs Qu3UUecKux Mooenel, NOUcKa U opmyauposKu
00KA3aMeNbCme GbLOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl80008 HA OCHO8E IMAUPUYECKU
YCMAHOBNIeHHBIX (haKmos;

® CpasHUBAMb MOYHOCb USMEPEHUs PUULECKUX 8eUUUH NO GeTUYUHE UX OMHOCUMENbHOLL
HOZpewHOCU NPU NPOBEOEeHUU NPAMBIX USMEPEHUL,

® CAMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEeHUs U UCCIe008aHU  (PU3UYECKUX
BEIUYUH C UCNONIL308AHUEM PA3IUYHBIX CHOCO008 U3MepeHus: (Gu3udecKux 6eluduH, evloupamso
cpeocmea UMepeHus ¢ Y4emom HeoOX0OUMOU MOYHOCIU U3MepeHUll, 000CHO8bI8AMb BbIOOD
cnocoba usmepeHus, Aa0eK8amHo20 NOCMABIEHHOU 3adaue, Npo8oOOUMb OYEHKY O00CMOB8epHOCMU
NONYYEHHBIX Pe3yIbmamos;

® goCHMpuHUMAmMb  UHDOpMAYUlo  PUIULECKO20  COOEPHCaAHUS 8  HAYYHO-NONYJAPHOU
aumepamype U Cpeocmeax Maccoeou uHopmayuu, Kpumuyecku OYeHUsamsv HNOLYYEHHYIO



UHhopMayur, AHATUBUPYS ee cooepIcanue U OaHHble 00 UCTOYHUKe UHpOpMayULL,

® co30asamv cobcmeeHHble NUCbMEHHbIe U YCIHble COOOUeHUs O PUULECKUX ABNeHUAX HA
OCHOBe HECKONbKUX UCMOYHUKO8 UHQDOPMAYUY, CONPOBONCOAMb GbICMYNIEHUEe npe3eHmayuetl,
YUuUmwvleas 0coOeHHOCmU ayOUmopuu c8epCmHuKos.

7 kaacce

Mexannuyeckue siBJIeHHUS
BohinycKHUK HAy4YuTCH:

® pAaclO3HAaBaTh MEXAHUYECKUE SIBICHHUS U OOBSACHATH HA OCHOBE HMEIOLIUXCS 3HAHWM
OCHOBHBIE CBOMCTBA WM YCIOBUS INPOTEKAHMS 3TUX SIBICHUI: PaBHOMEPHOE U HEPABHOMEPHOE
JBUKECHHUE, HWHEPLHUs, B3aUMOJCHCTBUE Tell, IIepe/iaya IaBJICHUs TBEPAbIMHU TEJIaMU, )KUJIKOCTSIMHU U
ra3amu, aTMoc(epHOe JIaBlICHUE, IJITABAHUE TEJI, PABHOBECHE TBEPABIX TEJI, UMCIOIINX 3aKPETUICHHYIO
OCh BpaIllCHHUS;

® OMUCHIBATh U3YYEHHBIE CBOMCTBA TEJ U MEXaHMUYECKUE SBIICHUS, UCIONB3YS (hHU3MUecKHe
BEIIMYUHBI: TyTh, CKOPOCTb, Macca Teja, IUIOTHOCTh BEIIEeCTBa, CWia (Cujia TSKECTH, CHUJIa
YOPYrocTH, CHJIa TpPEHHs), JdaBJICHHE, KHHETHYECKasi DSHEpPrus, IMOTCHIUAIbHAs DSHEPrus,
MexaHudeckas pabora, wMexaHudeckas MomrHocTth, KIIJI mnpu coBepmienun paboThl €
WCIIOJIb30BAHUEM TMIPOCTOTO MEXaHW3Ma, Cujla TPEHUs; NPH ONUCAHWU TMPABWIHHO TPAKTOBAThH
(U3HYECKUN CMBICI UCIIOJIB3YEMbIX BEJIUYHH, UX O003HAUEHHUS W €AUHUIBI U3MEPEHUs, HaXOIUTh
dbopMyIbl, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYI0 BEIUYHHY C JAPYTUMHU BEIMYMHAMH, BBIYUCIATH
3HaYeHNe (PU3NIECKON BEITHUNHBI,

® aHAJTM3WPOBATH CBOMCTBA TeEJI, MEXAHUYECKUE SIBJICHUS M TMPOIECCHl, HCIOIb3YA
dbusznyecKue 3aKOHBI: 3aKOH COXPAHEHMsI DHEPTUH, MPHUHIUI CYMEepPHO3UIUU CHII (HAXOXKICHUE
paBHOJIEHCTBYIOIIEH cuibl), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumesna; Mpu ITOM pPa3IdyaTh
CJIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BhIPAKEHUE;

® pemath 3a/lay, UCIONb3ys (Quznueckue 3akoHbl ( 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena) u (Gopmysbl, CBA3bIBaKOIIME (DHU3HUECKHUE BEIUMYMHBI (IIyTh, CKOPOCTh, Macca Tera,
IJIOTHOCTh BEILECTBA, CHUJIA, JaBJIICHHE, KHUHETHUYECKash »HHEPrusi, IOTEHUUAaJbHas SHEPIus,
MexaHuuyeckas paborta, mexaHumdeckas wMomrHocTh, KIIJ[ mpocroro Mmexanusma, cuiia TPEHUS
CKOJIbKEHUs, KOd(PPUIIMEHT TPEeHHs): HAa OCHOBE aHajHM3a YCJIOBMS 3a/ladydl 3alUChIBaTh KPaTKOE
YCJIOBHE, BBICNATh (DU3UUYCCKUE BEIIMYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIC JIJIsi €€ PEIICHHS,
MIPOBOJIUTH PACUETHI M OIICHUBATH PEATHHOCTD MOJYYCHHOTO 3HAYEHUsT (DU3UIECCKON BETMIHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

® UCNONBL3068AMb 3HAHUA O MEXAHUYECKUX S8NEHUAX 8 NOBCEOHEBHOU HCU3HU Ol 0OecneyeHs]
bezonacnocmu npu obpawenuu ¢ npubOpamu U MexXHUYeCKUMU YCMPOUCmeamu, 01 COXPAHeHUs.
300p08bsl U COONOOEHUS HOPM IKOA02UUECKO20 NOBeOeHUsl 8 OKpydcarouell cpede, Npusoounv
npumepvl NPAaKmuuecko20 UCHONb308AHUA (DUIUYECKUX 3SHAHUL O MEeXAHUYeCKUX s6NeHUusx u
@uszuueckux 3aKonax;

® paziuuams 2paHuybl NPUMEHUMOCMU  QUUYECKUX 3AKOHO8, NOHUMAMb  8Ce0Oujul
xapakmep  (YHOAMEHMANbHLIX 3AKOHO8  (3AKOH  COXPAMEHUsl MeXAHU4yecKou 2dHepeuu,) U
02PAHUYEeHHOCMb UCNOb308AHUS YACMHBIX 3aKOHO08 (3akoH I yka, Apxumeda u op.).

TenjoBble ABJIEHUS
BbInyCKHUK Hay4YuTCH:

® pacrmo3HaBaTh TEIUIOBHIC SIBJICHUS W OOBACHATh Ha 0a3e MMEIONIUXCS 3HAHWWA OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS TPOTEKaHUS JTHX sBICHUH: Muddy3us, M3MEHEHHe oObeMa Tel MpH



HarpeBaHWU (OXJIAXKICHUU), OOJIbIIAs CKUMAEMOCTh Ta30B, Majas C)KHMAeMOCTh XHIKOCTEH H
TBEPJIBIX TEJ; arperaTHbIC COCTOSHHS BEUICCTBA.

® pazMyaTh OCHOBHBIC MPU3HAKH HW3YYCHHBIX (DU3MUECKUX MOJENEH CTPOCHHUs Ta30B,
KHUJIKOCTEH U TBEPJBIX TEJl.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

® UCNONBL306AMb 3HAHUSL O CIMPOEHUU BeujeCmsead 8 NOBCEOHEBHOU HCU3HU OJisl obecneyeHus
bezonacnocmu npu obpawjeHuu ¢ npudOpamMu U MeXHUYeCKUMU YCMpoucmeamu, 01 COXPAHEHUs.
300p08bSL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCHUS 8 OKPYICalowell cpeoe.

8 kaacc

TenyioBbIe IBJIEHUS
BoinyCKHUK HAYy4YUTCSH:

® pacrmo3HaBaTh TEIUIOBBHIC SIBJICHUS M OOBSCHATH HAa 0a3e MMEIONIMXCS 3HAHUH OCHOBHBIC
CBOICTBAa WM YCJIOBHUS TMPOTEKAHHSI OSTUX SBIICHUU: TEIJIOBOE PAaBHOBECHE, HCIIAPCHHE,
KOHJICHCAlUs, TUIaBJICHUE, KPUCTAJUIM3alUsl, KUICHUE, BIIAXKHOCTh BO3/yXa, Pas3JIMYHBbIC CIIOCOOBI
Teronepeiadyn (TEeIIONPOBOIHOCTh, KOHBEKIIUS, M3JyY€HHE), arperaTHble COCTOSIHUSI BEILIECTBA,
MOTJIOIICHUE SHEPTHH TMPU HMCHAPEHUH >KUIKOCTH M BBIJCICHUE €€ IPU KOHACHCAIMHU I1apa,
3aBUCHUMOCTD TEMIIEPATyphl KUTICHUS OT JaBJICHHUS;

® ONUCHIBATh HM3yUYEHHBIE CBONCTBA TENl U TEIUIOBBIC SIBICHUS, HCIONb3YS (U3MUYECKUE
BEJIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPrUs, TeMIeparypa, yAelbHas TEeIJI0eMKOCTh
BEIIECTBA, Y/CNbHAs TEIUIOTA TUIABJICHUS, yIEIbHAS TEILIOTA IMapooOpa3oBaHus, yaeIbHAS TEILIOTA
CropaHus TOIUIMBA, KOA((UIIMEHT TOJIE3HOTO AEUCTBHUS TEIJIOBOTO JBHUTATeNsl; MPH OIMHUCAHUU
MPAaBUJILHO TPAKTOBATh (DU3MUECKUI CMBICI HCIIOJIb3yEeMbIX BETUYHMH, UX 0003HAYCHUS M €IUHUIIBI
U3MEpPEHUs, HaXOOUTh (DOPMYINbI, CBS3BIBAIOIINE MAaHHYIO (U3MUYECKYI0 BEIUYHHY C JIPYTHMH
BEJIMUYMHAMU, BRIYUCIATH 3HaUCHUE (PU3NYECKON BEJTMUHHBI;

® aHAJTM3WPOBATH CBOMCTBA TEJ, TEIUIOBHIE SIBICHUS] M TPOIIECCHI, MCIIOJB3YS OCHOBHBIC
MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOCHHUH BEIIECTBA M 3aKOH COXPAHEHUSI SHEPTUH;

® pasnuyaTh OCHOBHBIC NPHU3HAKH M3YYEHHBIX (PU3UUECKHX MOJENIed CTPOCHHUSI Ta30B,
JKUJIKOCTEN U TBEPBIX TEIT;

® T[IPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOIB30BaHUS (U3MYECKUX 3HAHUM O TETUIOBBIX
SIBIIEHUSX

e pemiarh 3aJayud, HUCIHOJIb3Ys 3aKOH COXPAHEHUsI PHEPrud B TEIUIOBBIX MpoOIEccax Hu
(bopMyIIbl, CBSI3BIBAIONINE (DU3UYECKHE BEIWYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yAelIbHas
TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa IUIABJICHUS, yJeidbHAas TEIIoTa MmapooOpa3oBaHMs,
yJelbHAas TEIJI0Ta CrOpaHus TOIUTMBA, KOA(P(GUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATEIIS):
Ha OCHOBE aHaJM3a YCJIOBHS 3a/Jauyd 3alMChIBaTh KPaTKOE YCIOBHE, BBIICIATH (DU3UUYECKHE
BEJIMYMHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE ISl €€ PEIIeHUs], MPOBOIUThH PAacUYeThl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHHs (PU3NIECKON BETMUNHBL.

BbinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONBL306AMb 3HAHUA O MENNI0BbIX AGNEHUAX 8 NOBCEOHEeBHOU JHCUHU 0N 0becneyeHus
bezonacnocmu npu obpawjeHuu ¢ npudbOpamMu U MEeXHUYeCKUMU YCMPOUCmeamu, 01 COXPAHEHUs.
300p06bs U COONOOEHUSI HOPM IKOJLOSUYECKO20 NOBEOeHUs 6 OKpydcaioujeli cpede;, Npugooums
npumMepsbl IKOLOSULECKUX NOCIe0Ccmaull pabomul Osucamenell 6HYmMpeHHe20 C20paHus, meniossix u
2UOPOINIeKMPOCMAHYULL,

® paziuuamv paHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, HNOHUMAMb B8Ce0Ouull



xapakmep @YHOAMEHMANbHBIX PUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS SHepeul 8 Menio8blx
npoyeccax) u 02PAHUYEeHHOCMb UCNOIb308AHUSL YACTHBIX 3AKOHO8,

® HAXOO0UMb AOEeK8AMHYI0 NPEONOJNCeHHOU 3adaye QuU3UYeCKYl0 MOO0elb, paspeuans
npobnemy Kak HA OCHO8e UMEIOWUXCSA 3HAHULL O MEeNI08blX SGIeHUX C UCHOIb308AHUEM
MAMeMamuyeckoeo annapama, max u npyu NOMOwiU Memooo8 OYeHKU.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHUS
BbinycKkHUK HayuuMTCs:

® DAaCIIO3HABAThH AJIEKTPOMATHUTHBIC SIBJICHUSA U OOBSACHATH Ha OCHOBE MMEIOIIUXCS 3HAHUUN
OCHOBHBIE CBOWMCTBA WJIM YCJIOBUS NMPOTEKAHUS 3TUX SBJICHHM: 2JIEKTPU3aIUs TeJl, B3aUMOJCICTBHE
3aps0B, AIEKTPUUYECKUI TOK U €ro JIeUCTBUS (TeII0OBOe, XMMUYECKOE, MAarHUTHOE), B3aUMO/ICIICTBHE
MarHuToB, NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHUE U NIPEJTIOMIICHUE CBETA.

® COCTaBJSTh CXEMBI OJJIGKTPUYECKUX IENeil ¢ TOCIEeN0BaTENbHBIM M MapauieNbHBIM
COCTMHEHUEM DJJIEMEHTOB, pa3linyasl YCIOBHbIE OO0O3HAYEHHS SJEMEHTOB JIIEKTPUYECKUX Ierei
(MCTOYHUK TOKa, KJIK0Y, PE3UCTOP, PEOCTaT, JJAMIIOUKa, aMIIEPMETP, BOILTMETP).

® JCIOJb30BaTh ONTHYECKHE CXEMBI JUISl MTOCTPOCHHUS M300pakeHUN B IJIOCKOM 3epKalie U
coOuparoniei JuH3e.

® ONUCHIBATh W3YYEHHbIE CBOMCTBA TE€JI W D3JICKTPOMArHUTHBIE SBJICHUS, HCIIOJIb3Ys
dbusznyecKkue BENMYMHBL: DSJICKTPUUECKUU 3apsl, Cculla TOKa, »JJICKTPUUYECKOE HAIMpPSKEHHE,
ANEKTPUYECKOE COMPOTUBIICHHE, YIEIbHOE COPOTUBIICEHUE BEIIECTBA, pab0Ta IIEKTPUUECKOTO MO,
MOIIHOCTh TOKa, (POKYCHOE pacCTOsSsHHE U ONTHYECKas CHJia JIMH3bL, MPU ONHCAHUM BEPHO
TpPaKTOBaTh (PU3UUECKUI CMBICT MCHOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS M €IUHUIBI U3MEPEHMUS;
HaXOJUThb (POPMYIIbI, CBS3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BEIMUYMHAMHU.

® aHAJIM3UPOBATh CBOMCTBA TEJ, JJIEKTPOMATHUTHBIE SIBIICHUS U IIPOLIECCHI, HCIIONb3Ys
¢u3nyeckrue 3aKOHbI: 3aKOH COXPAHEHHs 3JEKTPUYECKOro 3apsaa, 3akoH OmMa ajs ydacTka LeMnH,
3akoH J[xoynsa-JIeHna, 3aKk0H NMPSAMOJIUHEHHOTO PACIPOCTPAHEHMS CBETA, 3aKOH OTPAKEHMS CBETA,
3aKOH IMIPEJIOMJIEHUSI CBeTa; MPU 3TOM pa3iM4yaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro
MaTeMaTUYeCKOE BhIpaXKEHHUE.

® [PUBOJIUTH TNPUMEpPHl IMPAKTHUECKOTO HCIOJIb30BaHMS  (U3MUECKUX 3HAHUH O
AIIEKTPOMAarHUTHBIX SIBJICHUSIX

e pemiaTth 3a/a4M, UCMONb3Yys (U3NUYECKHEe 3aKOHbI (3akoH OMa JUIsl yyacTKa LIEeNH, 3aKOH
Jlxoynsa-JleHna, 3aK0H MPSIMOJUHENHOIO paclpOCTPAHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
MIPEJIOMJIEHUS CBETA) U (DOPMYJIBI, CBSA3BIBAIOIINE (PU3MUECKUE BETMUYMHBI (CHIIa TOKA, dJIEKTPUIECKOE
HaNpsDKEHUE, DJIEKTPUYECKOE CONpPOTUBIICHHE, YIEIbHOE COMPOTHUBIEHHWE BellecTBa, padoTa
AIIEKTPUYECKOTO TOJIsI, MOIIIHOCTh TOKA, (DOKYCHOE PACCTOSIHUE U ONTHYECKAsl CUJIa JIMH3bI, (OPMYJIBI
pacuera 3JEKTPUYECKOrO COMPOTUBIEHUS TNPHU TOCIEIO0BATEIbHOM U NapaieIbHOM COEIUHEHUU
IPOBOJHUKOB): Ha OCHOBE aHAJM3a YCJIOBUS 3a/Ja4M 3allMChIBaTh KpPAaTKOE YCJIOBUE, BBIIEIATH
¢u3nuecKre BeIUYMHbI, 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE I €€ PELIeHHs, IPOBOIUTH PAacUeThl U
OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUs! (PU3MUECKON BEIMYHMHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

® UCNONBL306AMb 3HAHUA 00 2NEKMPOMASHUMHBIX ABNEHUAX 6 NOBCEOHEeBHOU HCUSHU OJisl
obecneyenuss bezonacHocmu npu obpawjenuy ¢ npudoOpamMu U MexHU4ecKUMU YyCmpoucmeamu, O/
coxpaneHus 300p08bsl U COONIOOEHUS HOPM IKONOSULECKO20 NOBEOeHUsl 8 OKPYICatouell cpeoe;

® paziuuams paHuybl HNPUMEHUMOCMU  UUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWUl
xapakmep — QYHOAGMEHMANbHBLIX 3AKOHO8 (3AKOH COXPAHeHUs  DJeKmpuieckozo 3apaoa) u



02PAHUYEeHHOCMb UCNOIL308AHUS YACMHbBIX 3aKOHO8 (3akoH Oma 015 yuacmka yenu, 3aKoH J{ocoyus-
Jlenya u op.);

® UCNONBL306AMb NpUEMbl NOCMPOEHUS uU3ULecKux Mooenel, NOUcKa u @opmyauposKu
00Ka3amenbcme BblOBUHYMBIX 2UNOMmMe3 U Meopemuieckux 6bl860008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHbIX (haKmos.

9 kJ1acc
Mexannuyeckue siBJIeHHUS
BbInyCKHUK HAY4YUTCSH:

® pacro3HaBaTh MEXAHWYECKHE SIBICHUS M OOBSCHATH HAa OCHOBE HMMEIOIIUXCS 3HAHHUN
OCHOBHBIE CBOWMCTBA WM YCIOBUS INPOTEKAHMS 3TUX SIBICHUI: PAaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH)KEHHE, OTHOCUTEIBHOCTH
MEXaHMYECKOTO ABM)KEHHUSA, CBOOOJHOE MaJeHHe Tel, PAaBHOMEPHOE ABM)KEHHE MO OKPYKHOCTH,
MHEpLHYs, B3aUMOJIEUCTBUE TEJ, PEAKTHUBHOE MABM)KEHUE, KOJIeOaTeNbHOE ABU)KEHHE, PE30HAHC,
BOJIHOBOE JIBUKEHHE (3BYK);

® OMUCHIBATh U3YYCHHBIE CBOMCTBA TEJ U MEXaHMYECKUE SBIICHUS, UCIONB3YS (hU3MUECKHe
BEJIMUMHBI: MYyTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, IMEepUuoja OOpalleHus, HMIYJIbC Tela,
KMHETUYECKasi YJHEPIysl, IOTECHIMAIbHAs SHEPrUsl, aMILIUTY/a, IEPUOJI U YacToTa KoJieOaHU, TMHa
BOJIHBI U CKOPOCTH €€ PacrpOCTPaHEHHS; IPH ONMMCAHUU MTPABUIBHO TPAKTOBATH (PM3UUECKUIN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS H CIWHUIBI W3MEPCHHS, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (DU3MYECKYIO0 BEIMYMHY C JAPYTUMHU BEIMYMHAMH, BBIYUCISTH 3HAYCHHE
bu3nYECKOil BETUYMHBL;

® aHAJM3UPOBATh CBOMCTBA TeJI, MEXAaHUYECKHE SBJIEHMS U MPOLECChl, MHCIONb3Ys
¢u3nYecKue 3aKOHBI: 3aKOH COXpPAHEHHUs OHHEPruu, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIUI
Cynepno3uiuu cui (HaxoxaeHue paBHoxaercTBytomiei cuibl), I, IT u III 3akonsr HeroToHa, 3aKoH
COXpaHEHMs] HMITYJIbCca; TMPU OSTOM pazluyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U €ro
MaTE€MaTUYeCKOe BBIPAXKEHHUE;

® pasnuyaTh OCHOBHBIC MTPU3HAKU U3YYCHHBIX (DU3MYECKUX MOJENIeH: MaTepuaabHas TOUYKa,
WHEpUUalIbHasi CUCTEMA OTCUETA;

e pewaTh 3aJauM, HCMONb3ys (U3MUECKHE 3aKOHBI (3aKOH COXPAHEHUs SHEPTuH, 3aKOH
BcemupHoro Tsarotenus, I, II u III 3akonsl HeloToHa, 3aK0OH coxpaHeHUs uUMIyJbca) U (POPMYIIbI,
CBsI3BIBAOIIME (PU3UYECKHE BEIMYUHBI (TIyTh, CKOPOCTh, YCKOPEHUE, UMIYIbC TeNa, KHHETHYECKas
DHEprusi, MOTCHIUATbHAS JHEPrHs, aMIUIMTY[Aa, MEePUOJl U YacToTa KoJIeOaHWM, IJIMHA BOIHBI H
CKOPOCTb €€ paclpOCTPaHEHHMsI): Ha OCHOBE aHaJIM3a YCJIOBHS 3aJauM 3alKChIBATh KPATKOE yCIOBUE,
BBIICTIATH (PU3UYECKHE BEIMYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IJIs €€ PEIIeHUs!, IPOBOIUTh
pacueThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NUECKON BETHUNHBI.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

® UCNONBL3068AMb 3HAHUS O MEXAHUYECKUX S8NEHUAX 8 NOBCEOHEeBHOU HCUSHU 01 0Decnedenus
bezonacnocmu npu obpawjeHuu ¢ npuOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 0N COXPAHEHUs
300p08bsl U COONOOEHUS HOPM IKON02UUECKO20 NOBeOeHUsl 8 OKpydcarouell cpede, Npusoounv
npumepvl NPAKmu4ecko20 UCHONb308AHUA (DUIUYECKUX 3SHAHUL O MEeXAHUYeCKUX sNeHUusx u
Qusuueckux 3aKoHax, NpuMepvl UCHONL308AHUS  B0300HOGNAEMbBIX — UCMOYHUKOS  DHEPIUU,
9KONO2UHECKUX NOCIeOCMBULL UCCTe008AHUSL KOCMUYECK020 NPOCMPAHCIE,

® paziuyams 2paHuysbl NPUMEHUMOCMU DUIUYECKUX 3AKOHO8, NOHUMAMb 6Ceo0uull
xapaxkmep @pyHOAMEeHMAaNbHbIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHU4ecKoUu JSHepeuu, 3aKOH
COXpaHeHUs UMNYIbCA, 3aKOH 8CEMUPHO20 MALOMEHUS),

® HaxoO0uUmv AOeK8AMHYI0 NPeONONCeHHOU 3adaye uU3UYeCKyl0 MOoO0elb, paspeuams



I’lpO6Jl€My KaK Ha OCHO6€ UMernuwuxcs BHAHUU NO MexXaHuKe ¢ UCNONb308AHUCM MAMEMAMUYECKO20
annapama, maxk u npu nomowu Memooos OYEHKU.

DJleKTprUYecKre 1 MATHUTHbBIE SIBJICHUS
BbINyCKHUK HAYYHTCS:

® pACIIO3HABAThH ANEKTPOMATHUTHBIC SIBJICHUSA U OOBSACHATH HA OCHOBE MMEIOLIUXCS 3HAHHM
OCHOBHBIE CBOICTBa WJIM YCIIOBUSI MPOTEKAHUS STUX SBIEHUI: AJIEKTPOMAarHUTHAs HHIYKIUS,
JEHCTBIE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM M Ha JIBIDKYIIYIOCS 3apsOKEHHYIO YacTHILY,
JNEHUCTBUE DIEKTPUYECKOrO TIOJII Ha 3apsHKCHHYIO YaCTHILy, OJJIGKTPOMArHUTHBIC BOJHEI,
MPEIOMIICHUE CBETA, AUCIIEPCHUS CBETA.

® ONUCHIBATh H3YYCHHbIE CBOMCTBA TEI W DJIEKTPOMArHUTHBIC SBJICHUS, HCIOIb3Ys
(du3HYECKUE BEIUYHHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M 4acTOTA CBETA; MPH
OMHMCAHUN BEPHO TPAKTOBATh (PH3UYECKHA CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHS H
SAVHMIIBI W3MEPEHUs; HaXOMUTh (HOPMYIIBI, CBS3BIBAIOIIME JTaHHYIO (U3HUYECKYIO BEIUYUHY C
JPYTHMH BETTUIHHAMHU.

® TPHUBOJIUTH MPHUMEPHl PAKTHYECKOTO HCIIOJB30BaHMS  (DU3HUSCKUX 3HAHHHA O
AJICKTPOMATrHUTHBIX SIBJICHHSIX

e pelaTh 33Ja4M, UCIIONb3Yys (PU3NYECKUE 3aKOHBI (3aKOH MPEIOMIICHUS CBETa) U (hOPMYIIbI,
CBSI3BIBAIONINE (DU3MYECKUE BEITUYHMHBI ( CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETA): HAa OCHOBE aHaIM3a YCIOBHUS 3aJlayd 3alMChIBATh KPATKOE YCIIOBUE, BBHIICIATH
(du3HYECKrEe BEITMYHUHBI, 3aKOHBI U (POPMYITBI, HEOOXOIUMBIC ISl €€ PEIICHHUS, TIPOBOIUTEH PACUEThI U
OIICHUBATh PEATbHOCTb IMOJTYICHHOTO 3HAYCHUS (PH3NICCKON BEITUIHMHEI.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

® UCNOIBL306aMb 3HAHUAL 00 SIEKMPOMASHUMHBIX SNEHUAX 6 NOBCEOHE8HOU MHCUSHU ONd
obecneuenusi 6e3onacHocmu npu obpaweHuu ¢ npubopamu U MexHu4ecCKUMu yCcmpoucmeamu, OJisl
COXpaHeHUsi 300p08bsi U COONOOEHU HOPM IKOIOSUHECKO20 NOGeOeHUsi 8 OKpycaruel cpeoe;
NPUBOOUMb NPUMEPDL GIUAHUS JIEKMPOMASHUMHBIX U3NIYYEHUU HA HCUBbIE OP2AHUIMDBL,

® UCNONIBL306aMb NpUEMbl NOCMPOEHUSl u3udeckux mooeneu, NOUCKa U QopmyIuposKu
00Ka3amenbcme BblOBUHYMBIX 2UNOMe3 U Meopemudeckux 6bl80008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHbIX (haKkmoa,

® HAXO0UMb A0EK8AMHYIO NPEeONONCEHHOU 3a0aue Qu3uuecKyro Mooelb, pazpeuiams
npoodaeMy KaK Ha OCHO8€ UMEIOWUXCA 3HAHUL 00 INeKMPOMASHUMHBIX A8NEHUAX C UCNOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOWiU Memooo8 OYeHKu.
KBanToBbI€ iBJICHUS
BbInyCKHUK HAYYMTCS:

® pACIIO3HABATh KBAHTOBKIC SBIICHUS U OOBSICHITH HA OCHOBE UMEIONINXCS 3HAHUN OCHOBHBIC
CBOMCTBA WM YCJIOBHSI TMPOTEKAHWsS] OTUX SBIECHUN: €CTECTBEHHas W HMCKYCCTBEHHas
PaloOaKTUBHOCTD, 0-, 3- U Y-U3Ty4CHHsI, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPa U3Iy4YEHHUS aTOMa,

® OIHCHIBATh U3y4ECHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PU3MUECKHE BETMUNHBI: MAaCCOBOE
YHCII0, 3apsiIOBOE YHCIIO, TEPUOJ TMOoJypacmaja, dHeprus (POTOHOB; MPU OMUCAHUHM MPABHILHO
TPAKTOBATh (PU3UUECKHI CMBICT MCTOIB3YEMbIX BEIUYMH, UX 0003HAYCHUS M €IUHUIIBI U3MEPECHUS;
HAXOJUTh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTUMHU BEIUYMHAMH,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOUN BETUIMHBL;

® AHAM3WPOBATH KBAHTOBBIC SIBJICHUS, UCIIONB3Yys (PU3NYECKUE 3aKOHBI U MOCTYNATHI: 3aKOH
COXpaHEHHS DHEPTUHU, 3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUS MacCOBOTO
YHCIia, 3aKOHOMEPHOCTH U3ITyYEHUS U TOTJIONICHUS CBETa aTOMOM, MIPH ATOM Pa3liU4aTh CIOBECHYIO



(GopMyIHPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKECHUE;

® pa3MyaThb OCHOBHBIE IIPU3HAKM IUIAHETAPHOM MOJEIM aToMa, HYKJIOHHOW MOJENH
aTOMHOTO S7pa,;

® [PUBOJUTH IPUMEPHI IMPOSBIEHUS B MPUPOAE U IPAKTUYECKOTO HCIIOJIb30BAHUS
pPaZ0aKTUBHOCTH, IAEPHBIX U TEPMOSAEPHBIX PEAKIIMM, CIEKTPAIbHOTO aHAIN3a.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONBL3068AMb NONYHUEHHble 3HAHUS 8 NOBCEOHEeBHOU JHCUSHU NPU obpawenuu ¢ npubopamu
U MexHU4ecCKuMu yCmpoucmeamuy (Cuemuyux UOHUSUPYIOWUX dacmuy, 003umemp), OJisi COXPAHEHUs.
300p08b3 U COONIOOEHUSI HOPM IKOLOSUUECKO20 NOBEOEHUs 8 OKPYHCarowell cpeoe;

® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0€P C 0ePeKmMOM MACChL;

® NpUBOOUMb NpuUMepbl GIUAHUSL DPAOUOAKMUBHLIX USTYYEHULl HA JHCUBbIE OP2AHUBMDYIL,
HOHUMAMb NPUHYUN OeliCEUsi 003UMempad U pa3iuiams yCl08Us e20 UCNOIb308AHU,

® NOHUMamMb IKOJIO2UHEeCKUe npodieMvl, B03HUKAIOWUe NPU UCHONb308AHUU AMOMHBIX
INeKMPOCMAHYUL, U NYMU peuleHuss 3mux npoodiem, nepcneKmugvl UCNONb308AHUS YNPABIAEMO20
mepmos0epHo2o cunmesda.

DJIeMeHThI ACTPOHOMMHU
BbINYCKHUK HAYYUTCS:

e yKa3bBaThb Ha3BaHMs IulaHeT COJHEUHOW CHUCTEMbl; pa3indaTh OCHOBHBIE NPU3HAKU
CYTOYHOTO BpAIIEHUs 3Be3/1HOTO HeOa, 1BrkeHus JIyHbl, COJHIIA U TUIaHET OTHOCHUTENBHO 3BE31;

® [IOHUMATh PA3TUYUS MEKAY TeIUOLEHTPUUECKON U TeOLEHTPUUECKOM cucTeMaMi MUpa;

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® yKazvlieams 0OWUe CEOUCMBEA U OMAUYUSL NIAHEM 3eMHOU SPYNNbl U NAAHEM-CUSAHMOB;
manvix men ConHeunou cucmemvl U OONLUUX NAAHEM, NOIb308AMbC KAPMOU 36e30H020 Heba npu
HAOI00eHUAX 36€30H020 Heba,

® pasiuuams  OCHOBHble XAPAKMePUCMuKU 36e30 (pasmep, uyeem, memnepamypa)
COOMHOCUMb YBem 36¢30bl C ee MeMNepamypoll,

®  pasiuuantv cunomesvl O npoucxoafcdeHuu Conneynou cucmembol.

Conep:xanue yueOHOro npeamera
7 KJaacce
®Du3uka 1 pu3nyecKue MeToAbl U3yYEeHHUs PUPOAbI
dusnka — Hayka o mpupoae. Pusznueckwe Tena u sABIeHUs. HaOmioneHwe m omucaHue
¢busnueckux siBneHnid. GU3nUecKuii SKCIIepUMEHT.
Ou3nyeckue BEIWYMHBI W HUX HU3MEpeHHe. TOYHOCTh W TMOTPEIIHOCTh HW3MEPEHUU.
MexnyHapoaHas CUCTEMA €IUHULL.
®usuka 1 TexHuka. HaydHslii METOI IO3HAHUSL.
JlaboparopHass pabota «OmpeneieHre I[EHbI JETICHUS HW3MEPHUTENHHOr0 mpudopa
(MEH3YpKH)»
MexaHnuueckue siBJI€HUS
Mexannudeckoe ABrkeHne. Pu3ndeckre BeTMUYMHEI, HeOOXOUMBIE IS OIMCAHUS JBUIKCHUS
Y B3aMMOCBSI3b MEXYy HUMH (IIyTh, CKOPOCTb, BpeMs IBUXKEHUS). PaBHOMEpHOE NpSIMOIUHEHHOE
newkenne. Mueprus. Macca Tema. Jlaboparopuas padota «I[InotHocts BemectBa. Cumna. EquHutb
cunbl. Cuna TspkecTH. 3aKOoH BceMupHoro Tsrotenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



CBa3b MEXAYy CWIOW TsDKECTH M Maccod Ttena. JuHamomerp. PaBHogelctByromas cwia. Cuia
TpeHus. Tpenue ckonbxenus. Tpenue nokos. TpeHue B npupoe U TEXHUKE.

Mexanunueckas pabora. MouHocTh. OHeprus. IloTeHuManbHas U KMHETHYECKasl SHEPIHUs.
ITpeBpanieHre 0AHOrO BUJa MEXaHUYECKOW YHEPIUH B IPYTOM.

IIpocTeie MeEXaHU3MBI. Y CIIOBUSI pAaBHOBECHS TBEPIOIO TENa, UMEIOIIEr0 3aKPEIUIEHHYIO OCh
nBIKeHUs. MoMeHT cuibl. Peruar. PaBHOBecwe cuil Ha pelyare. Peiuaru B TexHHKe, OBITY H
npupoze. [loasukHble W HEMOABIKHBIE OJ0KH. PaBeHCTBO pabOT MpH HMCIOIB30BaHMU MPOCTHIX
MeXaHU3MOB («30J0TO€ IPABUIO MEXaHUKN»). KoapHuImeHT nosie3Horo neicTBus MexaHu3ma.

Hapnenue TBepabIxX Tesl. Ennuunpsl n3aMepenus nasineHus. CrnocoObl U3MEHEHMs! 1aBJICHUS.
[aBnenue xuakocted u razoB 3akoH [lackans. JlaBneHue *KUIAKOCTM Ha JHO M CTEHKH COCYyZa.
Coobmaromuecss cocynsl. Bec Bo3myxa. ArmocdepHoe naBieHue. V3mepeHune aTMoc(epHOro
nasienus. Oneit Toppuuennu. bapomerp-anepoun. ATMocdepHoe AaBieHHE Ha pa3IMYHBIX
BbICOTaX. ['MapaBiuyeckue MexaHu3Mbl (IIpecc, Hacoc). JlaBiaeHue >KMIKOCTH W rasza Ha
NOTpYKEHHOE B HUX Tesno. Apxumenosa cuia. [lnaBanue Ten u cynos Bo3ayxormniaBanue.

JlabopaTopHbie paOOThI:

1. U3mepeHue mMacchl Tena.

2. N3mepenue odbema Tena

3. 3MepeHue IIIOTHOCTH BEILECTBA TBEPAOrO Tea

4. I'pagynpoBaHue NPYKUHBI U U3MEPEHUE CUJI JMHAMOMETPOM

5.0npeneneHye BHITAIKMBAIOIIEH CUJIBI, IEHCTBYIOLIEH HAa IOTPYKEHHOE B )KMJIKOCTD TEJIO

6. BersicHeHME yCIIOBUI paBHOBECUS pblyara

7.0npenenenue KIIJ] HakIOHHO# TIIOCKOCTH

TenJioBble sIBJICHUA

Crpoenue BemecTBa. ATOMBI M MOJEKYJbl. TelIoBOe IBMKEHHE aTOMOB M MOJIEKYIL.
JHuddy3us B raszax, *KMIKOCTAX M TBEpHAbIX Tenax. bpoymosckoe oOsuoicenue. B3anmmopencTsue
(MpUTSKEHHE U OTTAJIKUBAHUE) MOJIEKYJ. ArperatHble COCTOSIHUA BellecTBa. Pa3zinuuune B CTpOEHUU
TBEPABIX TEJ, )KUJIKOCTEH U Ia30B.

JIaGopartopHas pabota «/3mepeHue pasMepoB MajbIX TEI»

8knacc
TenJioBble sIBJICHUA

TemnoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO Xa0THYECKOIO
JBWDKEHUS 4acTull. BHyTpeHHsst »Heprus. PabGora m Teruonepenada Kak CIOCOOBI M3MEHEHUS
BHYTpEHHEN 3Hepruu tena. TermnonpoBoaHocts. Konsekuus. M3nydenue. [Ipumepsl Tennonepenaun
B IpUpojie M TexHUKe. KoIM4yecTBO TEIUIOTHI. YElbHas TEIIOEMKOCThb. YJeNbHas TEIIoTa
CropaHusl TOIUIMBA. 3aKOH COXPAHEHWs W NPEBPAILLEHUS HSHEPTHMH B MEXAHWYECKHX M TEIUIOBBIX
mporeccax. ArperaTHble COCTOSIHUSI BellecTBa. 1lnaBnenue u oTBepAeBaHNe KPUCTAUIMYECKUX TEJ.
VnensHas Teruora ruiasieHus. Vcrnapenue u koHneHcanus. [loromenue sHepruu npy ucnapeHuu
KMJIKOCTHU U BBIIEICHHUE €€ IIPU KOHACHcauuu napa. Kunenne. 3aBUCMMOCTD TEMIIEPATypPhl KUIIEHUS
OT JaBJIeHUs. YJelIbHas TeIIoTa napooOpa3oBaHUs U KOHAEHcalMu. BiaxkHocTs Bo3ayxa. PaGota
raza npu pacmupeHun. IIpeoOpa3oBanusi 3HEpPruu B TEIUIOBBIX MallMHax (mapoBas TypOHuHa,
JBUTaTe€lb BHYTPEHHErO CropaHus, peakTuBHbI aBurarens). KIIJ[ TemnoBod  MaliuHBIL
Jkonocuveckue npobiemvl UCHONIL30BAHUS MENTOBbIX MAUUH.

JIaGopatopHbie pabOTHI:



1. CpaBHEHHE KOJIMYECTB TEIJIOTHI IPH CMENTMBAHUY BOJIbI Pa3HOW TeMIEpaTyphl
2. Onpenenenue yaenbHON TEIIOEMKOCTH TBEPIOTO Tela

JJIeKTPOMarHUTHbIE SIBJICHHUS

Onexktpu3anus (Qu3MYecKUX Tel. BlammojeicTBue 3apsbkeHHBIX Ten.  JIBa  pona
ANEKTPUUECKUX 3apsAoB. J[eIMMOCTh 3JIEKTPUUYECKOro 3apsiia. DJIEMEHTAPHBINA AJIEKTPUUECKHUI
3apsii.  3aKOH  COXpaHEHMs dJekTpuyeckoro 3apsga. Crpoenue aroma. [IpoBoanHuKH,
MOJTYTIPOBOJTHUKH M U3O0JIATOPHI AIEKTPUUIECTBA. DJIEKTPOCKOMN. DICKTPUUYECKOE TOJIE KaK OCOOBIN
BUJI MAaTEpPHUH.

OnekTpuyeckuii TOK. VICTOYHMKHM AJIEKTPUYECKOTO TOKA. OJEKTpUYEeCKas Lelb U ee
coctaBHble 4yacTu. HampaBineHue m JeHCTBUS 3JIEKTpHUUECKOro Toka. Hocurenu snekTpudecKkux
3apAnoB B MeTaax. Cuna Toka. DIIEKTPUUECKOE HANPSKEHUE. DIEKTPUUECKOE COMPOTHBICHUE
MPOBOJIHUKOB. EJMHUIIBI COPOTUBIICHUS.

3aBUCHMOCTh CHJIBI TOKa OT HampspbkeHus. 3akoH Owma s ydacTka Uend. YJIenbHOoe
conpotuBiieHne. Peocrarel. IlocienoBarenbHoe coeauHeHUE MNPOBOIHHMKOB. IlapamienbsHoe
COCIMHEHHUE MPOBOJHUKOB.

Pabora »1eKTpHYECKOTO TOJS MO IMEPEMEIICHUI0 3JICKTPHUSCKUX 3apsjaoB. MOIIHOCTH
3JIEKTPUYECKOro Toka. HarpeBanue npoOBOJHUKOB 3JEKTPUUECKUM TOKOM. 3akoH J[xoyns - JleHua.
DneKTpuuecKue HarpeBaTelbHbIEC U OCBETUTENbHBIE MPUOOPHL. KopoTkoe 3aMbIkaHue.

MarnutHoe nosie. UHayKuus MarHUTHOro nojss. MarautHoe noje Toka. OneiT Dpcrena.
MarnuTtHoe 1oJie TOCTOSHHBIX MAarHUTOB. MarHutHoe moje 3eMiu. DJIeKTpOMarHuT. MaruutHoe
0JIe KaTYyIIKH ¢ TOKOM. [IpuMeHeHne 311eKTpOMarHuToB. ,

Cxopocth cBera. VMICTOYHUKHM cBeTa. 3aKOH MPSIMOJUHEHHOTO PACIPOCTPAHEHHE CBETA.
3akoH oTpaxkeHus cBera. [lmockoe 3epkano. 3akoH mpenomiieHus cBera. Jluuzbl. DokycHoe
paccTrosiHue W ONTHYECKas cuja JHUH3bL. M300pakenue mpeamera B 3epkajie W JuH3E.. [71a3 Kak
ONTHYECKasi CUCTEMA.

JIaGopatopHbie pabOTHI:

1. I3MepeHue cuiibl TOKa aMIEPMETPOM.

2. I3aMepenue HanpsiKeHUe

3.PerynupoBaHue CUITbI TOKA PEOCTATOM

4. VI3amepenue conpoTUBIIEHUS MPOBOJIHUKA TIPH MOMOIIM aMIIEpPMETPa U BOJIBTMETPA

5. 3mepenre MOITHOCTH M pa0OTHI TOKA B AJICKTPUIECKOH JIaMIie

6. CO0opKa 2JIEKTPOMArHUTa U UCIIBITAHUE €TO ACHCTBUS

7. [Momyuenue n300pakeHUsI IPU TTOMOIIN JIMH3BI

9 k1ace
MexanuyecKkue siBJICHHS

Mexannyeckoe JBIDKEHHE. MarepuainbHas TOYka Kak MOAENb (U3UYECKOTO Tea.
OTHOCUTENBPHOCTh MEXaHW4eCKOTO JBwkeHus. Cucrema otrcueta. DuU3WYECKHE BEIMYUHEI,
HEOOXOJMMBIC [IJI1 OMHCAHWS JBIKCHHUS M B3aHMOCBSI3b MEXIY HUMH (IIyTh, TEPEMEIICHHE,
CKOPOCTb, YCKOpEHHE, BpeMs IBHXeHHs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
JBUKeHUE. PaBHOMEpHOE NBUXKEHHE 1O OKPYKHOCTH. [lepBrIit 3akoH HetoToHa n nnepuus. Cuna.
Enunune! cunel. Bropoii 3akon Herotona. Tperuit 3akon Hetotona. CBoboanoe nagenue ten. Cua
TSOKECTH. 3aKOH BCEMUPHOTO TAroreHus. Bec tena. HeBecoMocTsb.



Nmmynee. 3ak0oH coxpaHeHUs UMMyJbca. PeakTuBHOE ABMKeHHWE. MexaHudeckas padora.
Mounocts. OHeprus. I[loreHuuanbHas W KUHeTHuYecKas sHeprus. [IpeBpaileHue OAHOTO BHAA
MEXaHUYECKOW SHEPTUH B IPYyroi. 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKOU SHEPTUU.

Mexannueckue kojeOanus. Ilepuon, wactora, amruuTyna KosneOanuwii. Pe3onasc.
MexaHnnyeckre BOJHBI B OJHOPOJHBIX cpeaax. JyimHa BONHBL 3BYK Kak MEXaHWYECKas BOJIHA.
I'pOMKOCTB 1 BBICOTAa TOHA 3BYKA.

JlaboparopHbie pabOTHI:

1. 3yueHue paBHOYCKOPEHHOTO JIBH>KCHHS

2. U3mepenue yckopeHusi CBOOOTHOTO MaIeHUS

3. UccnenoBanue 3aBUCMMOCTH NIeproia KojaeOaHU MasiTHUKA OT €ro JTMHbBI

DJIeKTPOMArHUTHBIE SIBJICHHUS

Komnoencamop. duepeus snekmpuuecko2o nojisi Konoencamopa.

MaruutHoe nose. MHIyknus MarHUTHOro mnojs. MarHuTHoe nosie Toka. OmbIT OpcTena.
JleficTBe MarHUTHOTO TOJII HA TTPOBOJHUK C TOKOM M JIBIDKYIIYIOCS 3apspKEeHHYIO yacTtuiy. Cuna
Amnepa u cuna Jlopenya. IneKTpoJIBHUTaTenb. SIBIEHUE AJIEKTPOMATHUTHON HHAYKIHS. OTIBITHI
®dapanes.

DneKTpOMarHuTHele  KoneOauusi.  KonebamenvHvlii — kowmyp.  DnekmpozeHepamop.
Ilepemennwviii mok. Tpancghopmamop. llepemaya d>IEKTPUUECKOW DHEPTUM Ha PACCTOSHHE.
DONEeKTPOMarHUTHBIE BOJHBI U HMX CBOWCTBA. [Ipumyunvl paduoceszu u menedudeHus. Bnuauue
9NIEKMPOMASHUMHBLX U3TYYEHUU HA HCUBLLE OP2AHUIMBI.

CBeT — nJIeKTpOMAarHUTHBIE BOJIHA. 3aKOH OTPaKEHUs CBETA. 3aKOH IPEIOMIIEHUS CBETA.
Hucniepcus cBera. Mnmeppepenyus u oughpaxyus ceema.

JlaGopaTopHbie paOOThI:

1.13yueHune siBIEHUS JIEKTPOMAarHUTHOM HHAYKIIUH

2. I3Mepenue nokasartelis MpeJoMIICHUs CTeKIa

KBanToOBbBIC IBICHUS

Crpoenue aromoB. IlmanerapHas monens aroMa. KBaHTOBBIM XapakKTep NOTJIOIICHHUS U
WCITYCKaHHsI CBETa aTOMaMHU. JIMHEHUYaThle CIIEKTPBI.

Omneitel Pesepdopra.

CocraB aromHoro sapa. IIpoToH, HEHTPOH U DJJIEKTPOH. 3aKOH OWHIITEHHA O
MPOMOPLUMOHAIBHOCTY MacChl M BSHEpruu. /Jlepexm macc u dHepeus c6A3U AMOMHbLIX s0ep.
PagunoaktuBHocTh. Ilepuon nonypacnana. Anbda-uznyuenue. bema-usnyyenue. I'aMmma-u3iaydeHue.
Anepueie peaknuu. Vcrounukn sHeprun ConHIa U 3Be3A. SIepHas SHEPreTHKa. JKoaocudecKue
npobnemvl  pabomsl  amoMuwlx Inekmpocmanyull. Jlo3umerpus. Bausanue paouoakmusHwix
U3TTYYEHUL HA HCUBbIE OP2AHUBMDBL.

JlaGopaTopHbIie pabOTHI:

1. 3ydeHue TpeKoB 3apsyKEHHBIX YACTHIL 10 TOTOBBIM (oTorpadusim

2.M3yuenue nenenus snaep ypana no ¢ororpadusimMm TpeKoB
Crtpoenue u 3BoJronus Beenennoit

['eonenTprueckas U rearoLeHTpuYecKas cucreMbl Mupa. dusudeckas npupoaa HEOECHBIX
ten ConmueuHoit cuctemsl. [Ipoucxoxnenne ConHeunoit cucremsl. Guzndeckas npupoaa ConHia u
3Be3. Ctpoenue Beenennoii. OBomtonus Beenennoit. 'unoresa bosbiioro B3peiBa.

TemaTu4yeckoe NJIAHMPOBAHME C Y4€TOM MPOrPaMMbl BOCIIHTAHUS



7 kJiaace

Ne KoauuectBo
/i HaumeHoBaHue pa3/iejioB U TeM 4acos, 1.
1. Yro uzyuaer pusuka. Hekotopslie puznyueckre TepMUHBI 1
2. Ou3nyuecKue BETUUMHBI U UX U3MepeHne TOYHOCTD U MOTPEIIHOCTh 1

HU3MEpPEHHUI.
3. JlaboparopHast pabora Nel «Omnpenenenue meHsl AeIeHUS u3MeputeabHoro | 1

npudopar»
4 ®dwusnka u TexHukKa. HaydHble MeTOIbI TO3HAHUS 1
5 Crtpoenue BemiecTBa. MoJiekyia. 1
6 JlaboparopHast pabota Ne2 «3mepeHne pa3MepoB MaIbIX TEI 1
7. Huddysust B razax, >KUIKOCTAX U TBEPABIX TellaX 1
8 B3anMHOE PUTSHKEHUE U OTTAITKHBAHUE MOJICKYIT 1
9. Tpu cocrosiHus BemecTsa. Pa3nuuns B CTpOEHUN BELIECTB. 1
10. | Mununpoekt «Kak ycTpoeHO BEIIecTBO» 1
11 MexaHn4eCcKOe NBUKCHIE. 1
12. | PaBHOMepHOE M HEPAaBHOMEPHOE JIBUKCHUE 1
13 Ckopoctb 1
14. | Pacuer myTu U BpeMEHHU JABUKECHUS. 1
15. | Pemenue 3a1a4 Ha pacdeT MyTH U BPEMEHU JIBUKEHUS 1
16. | KontposbHas paboTa 1mo temMe «MexaHu4ecKoe JIBHKCHUE TeIDy 1
17. Nuepuus 1
18. | B3ammopeiicTBue Ten. Macca. 1
19. | JIaGopatopHas pabota Ne3 «/3MepeHne Macchl Tesla Ha pelYaKHbIX Becax» | 1
20 [TnoTHOCTH BemecTRa. 1
21. | JIabopartopHas pabora Ned «M3mepenne oobema Teim 1
22. | JlabopatopHas pabota N5 «M3mMepeHHe IIIOTHOCTH TBEPBIX TEI». 1
23. PacueT mMaccel 1 00beMa Tena Mo ero MmIOTHOCTH 1
24. | Pemmenwue 3a/1a4 Ha pacyeT MIIOTHOCTH, MacChl U 00beMa Temna 1
25. KontponsHas pabora o reme «Macca tena. [InoTHOCTH BemiecTBay. 1
26. | Cuna. fBnenue taroreHus. Cuiia TSXKECTH 1
27. | Cuna ynpyroctu. 3akoH ['yka 1
28. | Bec Tena. Jlunamomerp. 1
29. | JIabopartopHas pabota Ne6 «I'pamynpoBaHue MPYKUHBI U U3MEPSHHUE CHJIT 1

JTMHAMOMETPOM»
30. | PaBHOgeiicTBYyIOIIAs cuia 1
31. | Cuna TpeHus. 1
32. | Tpenue B mpupoe U TEXHUKE 1
33. [TpoexT «MHOr0 11 CUJI B mpUpoae?» 1
34. | JaBnenue. EquHuIbI 1aBICHUS 1
35. | CrocoObl yBeTMUEHUS U YMEHBIIEHUS JTaBJICHUS 1




36. Pemenue 3amau mo teme «JlaBieHue TBEPIBIX TEI» 1
37. | JlaBnenue rasa. 3akon Ilackas. 1
38. Pacuér maBneHus )XKUIAKOCTH HA THO M CTEHKHU COCya 1
39. | Pemenwue 3a1a4y Ha pacueT AaBICHUS B )KUJIKOCTH U ra3e 1
40. Coo0maronyecs: CoCcy/sl. 1
41. | IlpumeHeHue cOOOIAIOMINXCS COCYI0B 1
42. | Bec Boznyxa. ATMoc(hepHOe naBieHUE 1
43. | Usmepenue aTMOCHEpHOTO JaBICHUS 1
44, | MaHOMETpHI. 1
45, [TopirHeBO# KUIKOCTHBIN HACOC 1
46. | I'mppaBnnyeckuii mpecc 1
47. | KonTpoabsHas pabora 1o teme «JlaBaeHue» 1
48. | JeiicTBUE XUAKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeN0. 3aKOH 1
Apxumena
49. | JIaboparopHas padota Ne7 OmnpeneneHne BHITAIKUBAIOIICH CUJTIBI , 1
JICHCTBYIOILEH HA NIOTPYKEHHOE B KUIKOCTh TEJIO
50. | Pemenue 3amaq Ha pacueT ApPXHUMEIOBOU CHJIBI 1
51. | [InaBanwue Ten 1
52. | IlnaBanue cynoB. Bo3ayxoraBanue 1
53. | MeranpoekT « Ha Bo3mymiHom mapey 1
54. | KontpomnbHas pabota o teme «Apxumenona cuia. [naBanue temn» 1
55. | Mexanunyeckas pabora 1
56. | MomHOCTh 1
57. Pemrenue 3agau mo teme «Pabora M MOIITHOCTB» 1
58. | Ppruar. IlpaBuiio MOMEHTOB 1
59. | Pemienue 3a7ay Ha ycjaoBHE paBHOBECHUS pbluara 1
60. | JlabopaTopnas pabora Ne § «BbIsicCHEHUE YCIOBHS pAaBHOBECHS phIYaray 1
61. | biok . «30510TOE IPABHIIO» MEXAHUKHU 1
62. | KII/] npocThIx MEXaHU3MOB 1
63. | JTabopatopHas padora Ne 9 «Omnpeneneare KI1J] HakmonHo# mtockoctn» | 1
64. | KontponpHas pabora «PaboTa 1 MOLUTHOCTH» 1
65. | Dueprus. [loTeHIMaNbHAS 1 KHHETHYECKAs! SHEPTUS 1
66. | [IpeBpalieHue oAHOTO BUJIA SHEPTUH B JPYron 1
67. | 'omoBas KOHTpOJIbHAS paboTa 1
68. | [IpoekT «Pu3uKa B MOEH KUZHI» 1
Hroro 68 uac
8 kuace
Ne KoauuecTBo
HaumeHoBaHue pa3iesioB U TeM
n/n 4acoB, 4.
1. TennoBoe nuxxeHue. Temneparypa. 1
2. Baytpennss sueprus CriocoObl ”3BMEHEHHS! BHYTPEHHEH SHEPT U 1
3. Buns! Teronepenaun. TenaonpoBogHOCT. 1
4, Konpeknus. U3nydyenue. 1




S. KonnyectBo TemoTs!. 1
6. Pacuer xonmuuecTBa TEIUIOTH, HEOOXOAMMOTO [T HAarPeBaHUS Tella HITH 1
BBIJICJIIEMOTO TEJIOM IIPH OXJIAKIACHUH.
7. Pemenue 3a1a4 Ha pacyeT KOJIMYECTBA TEILIOTHI 1
8. JlabopaTtopHnas pabota Nel. «CpaBHEeHHE KOJIMYECTB TEIJIOTHI IPU 1
CMEILMBAHUU BOJBI Pa3HON TeMIEepaTyphI».
9. Pemenue 3a1a4 Ha pacyeT KOJIMYECTBA TEILIOTHI 1
10 JIaboparopHast pabota Ne 2 « OmnpeneneHue yaeabHON TeMI0eMKOCTH 1
" | TBepaoro Tenay.
11. | T'openue TomamBa 1
12. | Pemienue 3a1a4 Ha pacyeT SHEPTUU TOILIMBA 1
13. | 3akOH COXpaHEHHUS SHEPTUU B TEIUIOBBIX M MEXaHMUECKUX MpoIeccax 1
14. | KontposbHas pabota 1o teme «KoauuecTBo TenaoTs» 1
15. ArperaTHbIe COCTOSIHUS BEIIeCTBA 1
16. | [InaBneHue U OTBEpACBaHUE KPUCTAILUTHUECKUX TEI 1
17. | I'paduk muaBneHus U OTBEPACBAHUS KPUCTAJUTMYCCKUX TEIl 1
18. | YaenbHas TemioTa IUIaBICHUS. 1
19. | Pemenue 3a1a4 Ha pacyeT KOJMYECTBA TEIUIOTHI MIPH IJIABJICHUU U 1
OTBEpACBaHUU
20. | Ucnapenue. HachleHHBIN 1 HEHACHIIIEHHBIN Tap. 1
21. | Kunenue. 1
22. BnaxxnocTs Bo3myXa. 1
23 VY aenwpHas TemioTa napooopa3zoBaHus. 1
24. | Pemenue 3a7a4 Ha pacdyeT KOJIMYECTBA TEIUIOTHI IIPU MTApO0OpPa30BaHUU 1
25. | KontponbHas padota Ne2 o Teme «ArperaTHble COCTOSTHHSI BELIIECTBAY 1
26 | Pabora raza npu pacmmpeHuu. /[Burarens BHyTPEHHETO CrOPaHUs 1
27. | Ilaposas Typouna. KII/] rerioBoro nsuratens. BiusHue TernoBeix 1
JBUraTelNeil Ha OKpPY’KaroIlylo cpeay
28 [Tpoekt «TpancnopT Oymymiero» 1
29. | Dnextpusauus Ten. /[Ba pona 3apsanaoB. Dnekrpockomn. [IpoBoHUKY 1 1
HETMPOBOHHUKH.
30. | DmekTpuveckoe more. 1
31. | Crpoenue aToma. 1
32. | OOBsICHEHUE PTEKTPUICCKUX SBICHHN. 1
33. | Dnektpuueckuil Tok. ICTOYHUKH TOKa. 1
34. | Dnextpudeckas memnb. E€ cocTaBHBIC YacTH. 1
35. Cxema snexTpuyeckoi uenu. Pemenue 3anau 1
36. | DimexkTpUYecKHil TOK B MeTayIax J{elCTBUS IEKTPUISCKOTO TOKA 1
37. | Cuna Toka 1
38. | M3mepenue cuiel Toka. JlaboparopHas pabota Ne3 1
39. | DnekTpuyeckoe HaMPsHKECHUE 1
40. | M3mepenue HanpsikeHus. JlJabopaTopnas pabora Ned 1
41. | Comportusienne 3akoH Oma 1
42. | Pacyer conmpoTHBIEHUS MPOBOJHHUKA 1




43. | Pemenue 3a1a4 Ha pacyeT CONMPOTHUBIICHUS ITPOBOTHUKA 1
44. | JJaboparopHas pabota Ne5 perynupoBaHue CUIIbI TOKa peOCTaTOM 1
45. | Pemenue 3ana4 Ha 3akoH OMa ¥ CONPOTUBJICHHUE [TPOBOJHUKA 1
46. | Jlabopatopnas pabota Ne6 «/3mepeHune conpoTUBICHUs TPOBOIHMKA rpu | 1
MIOMOIIM aMIIEPMETPa U BOJIBTMETPa»
47. | KonTponbsHas pabora 1mo teme « 3akoH Oma 1J1 yJacTKa e 1
48. | IlocnenoBaTenbHOE U MAapaUICIbHOE COCTUHEHHS TPOBOTHIUKOB 1
49, Pemenue 3amay Ha COeTMHEHUSI IPOBOHUKOB 1
50. | PabGoTra 1 MOIIHOCTH AJIEKTPHUIECKOTO TOKA 1
51. | JIaboparopnas padota Ne7 3mepeHre MOITHOCTH U pabOThI TOKA B 1
JIEKTPUUYECKOI JTaMIIe
52. | HarpeBanue mpoBOJTHUKOB JIEKTPHUECKUM TOKOM. Jlamma HakauBaHUs 1
Kopotkoe 3ambikanne
53. KoHnTtponbHas pabora «CoeauHeHus MPOBOJIHUKOB , PaboTa 1 MOIIHOCTH 1
TOKa»
54. | IIpoekTHas AesITENbHOCTD 1
55. | MaruutHoe nosne. MarHuTHbIe TUHUH 1
56. | DIEKTpOMAarHUTHl U UX IPUMEHEHHE 1
57. | JlaboparopHnas pabota Ne§ «CO0OpKa 3/IeKTpOMAarHuTa 1 UCIIBITAHNE €r0 1
NEHUCTBU»
58. | IlocrossHHBIC MarHUTHI MarHuTHOE TI0JIe 3eMITH 1
59. DNIEKTPUUYECKUI IBUTATEIb 1
60. | KonTposbHas padota 10 TeMe «MarHuTHOE 1MOJIe) 1
61. | Uctounuku cBera. PacnpocTpanenue cBera 1
62. | OTpaxeHue cBeTa. 1
63. | [Tnockoe 3epkano 1
64. | IIpenomiieHue cBeTa 1
65. | JIuazel. M300pakeHus, qaBacMble JIMH30U 1
66. | JlabopaTtopnas padora Ne9 «Ilonyuenune n3odpaxeHus Mpu MOMOIIU 1
JIMH3BD)
67. | l'ogoBas koHTposbHas paboTa 1
68 [TpoekT «Pusnka B npoheccusx» 1
68 uac
9 kiacce
Ne KoanuectBo
HanMeHoBaHMe pa3e/ioB U TeM
n/n 4acoB, Y.
1. MarepunanbHas Touka. Cucrema orcuéra 1
2. [Mepemerenue 1
3. Omnpenenenne KOOPAMHATHI ABMKYIIETOCS Tela 1
4. IIepemenienue npu NpsIMOIUHENHOM PABHOMEPHOM JBHKEHUU 1
5. [TocTpoenue rpaduka cKOpocTH U rpadyka IBHKCHHS 1
6. [IpsimonuHEITHOE PABHOYCKOPEHHOE ABUKEHHE. Y CKOPEHUE 1




7. Pemenue 3amad Ha pacueT yCKOPEHHS Tel 1
8 CKOpOCTb MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHUs. [ paduk 1
' CKOpPOCTH
9 [lepemerienue npu NpSIMOIMHEHHOM PAaBHOYCKOPEHHOM JABHXKEHUU 1
10 IIepemenienue Tena npu NpsSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHHUH 1
0e3 HauaIbHON CKOPOCTH
11 JlabGopaTopHas pabota «lccnenoBanue paBHOyCKOPEHHOTO IBMKeHHS O6e3 | 1
Ha4yaJIbHOU CKOPOCTU»
12 OTHOCHUTEHLHOCTD ABUKEHUI 1
13 Kontponbnas padota Nel «OCHOBBI KHHEMATUKID) 1
14. | UnepunansHsie cucteMsl otcuéra. Ilepsblii 3akoH HeroToHa 1
15. | Bropoii 3akon HeroToHa 1
16. | Tperwnii 3akon HproToHa 1
17. Pemenue 3amay Ha 3akoHbl HeroToHa 1
18. | CBoOogHOE TIAZICHHE TEI 1
19 Pemtenue 3amay Ha ¢cBOOOHOE HAIEHUE TE 1
20 JIBu>xeHue Tena, OpoILIEHHOr0 BEpTUKAIbHO BBEpX. HeBecomocTs. 1
21 3aKOH BCEMUPHOIO TATOTEHUS 1
22 JIaboparopHast pabota «l3Mepenne yckopeHusi CBOOOHOTO TaICHUSDY 1
23. YckopeHnue cBOOOAHOTO MaZeHus Ha 3emiie U IPYTruX HeOeCHBIX Terax 1
24 [IpsamonnHENHOE U KPUBOJIMHENHOE JBUKEHUE. J|BUJKEHUE Tema 110 1
" | OKPY>KHOCTH C TOCTOSIHHOM 10 MOYJII0 CKOPOCTBIO
o5 [Teproa 1 yacToTa paBHOMEPHOTO JABHKEHUS TEJa MO OKPYKHOCTH. 1
" | Pemrenue 3amau
26. | Meranpoekt «B Mupe NBHKEHHI» 1
27 HckyccTBEHHBIE CIYTHUKH 3€MIIH 1
28. | Pemenwue 3a1a4 Ha IBUKCHUE UCKYCCTBEHHBIX CITyTHHUKOB 1
29 Nmnynbc Tena. 3aK0OH COXpPAaHEHUs UMITyJIbCa 1
30. | Pemenwue 3a1a4d Ha 3aKOH COXpaHEHHUSI MMITYIIbCa 1
31 PeaxktuBHOE aBMKeHUE. PakeThl 1
32 | Kondepernmus «OcBoeHHE KOCMOCay 1
33 3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTHH. 1
34, Pemenue 3a1a4 Ha 3aKOH COXpPaAHEHUS SHEPTUU 1
35 KonTponbHas pabota «3aKOHBI B3aUMOJICUCTBUS U IBHKECHUS TEID) 1
36. | KonebarenpHoe aBmxkenne. CBoboaHbIe KoeOanus. KonebarenpHbie 1
cucTeMbl. MasTHUK
37. | Benuumnel, XxapakTepusyromue KojiedaTensHOe TBUKCHIE 1
38 Pemenwne 3a1a4y Ha pacueT XapaKTEPUCTUK KOJIEOATETHHOTO JBUKCHUS 1
39 JlaGopaTtopHas paborta «McciaenoBanue 3aBUCUMOCTH TTeproIa U 4acToThl | 1
CcBOOOHBIX KOJIEOAHUN HUTSHOTO MasiTHUKA OT €r0 JJIMHBI)
40. | l'apmonuueckue konebaHus 1
4]. 3aryxaromue konedanus. BeiHyXIeHHBIC KOneOaHus 1
42. | Pe3onanc 1




43 Pacnipoctpanenue konebdanuii B cpene. Bomnsl. [Ipogonbabie 1 1
MIOTIEPEYHbIE BOJTHBI
44. | llnuna BoaHbl. CKOPOCTh pacpOCTpaHEHUs BOJIH 1
45. | McTouyHMKH 3BYKa. 3BYKOBBIE KOJICOAHMS. 1
46. | Bricora u TeMOp 3ByKa. [ pOMKOCTB 3ByKa 1
47. | Pacmpoctpanenue 3Byka. 3ByKoBbl€ BOJHBL. CKOPOCTDH 3ByKa 1
48. | Pemenwue 3aga4 1o TeMe «3BYK» 1
49. | OTpaxkeHue 3ByKa. 3ByKOBOI pe30HAHC. 1
50 KonTponbHas pabota o Teme «KosiebaHus ¥ BOJTHBL. 3BYK» 1
51 MeranpoekT «B mupe 3ByKoB» 1
52. | MarauTHOE T0JIe 1
53. | HampaBnenue Toka 1 HampaBJIeHUE JIMHAN €r0 MarHUTHOTO TIOJISL. 1
54 OOHapyKeHHe MarHUTHOTO TTOJISI IT0 €T0 ISHCTBHUIO Ha 3JIEKTPUIECKHid TOK. | 1
" | IIpaBuio neBoii pyku
55 WNHIyK1nus MarHUTHOTO MOJISL. 1
56. | MarHuTHbIi TOTOK 1
S7. | SIBneHue 371eKTPOMAarHUTHONW MHAYKIIHH. 1
58. Hanpasnenue nnaykunonHoro toka. [Ipasuno Jlenna. 1
59. | JIaGoparopHas pabota «/3yueHue sBiICHUS SJEKTPOMArHUTHON HHIYKIUN» | 1
60. | SIBieHue caMOMHAYKIIUU 1
61. | [lonmyuenue u mepenaya nepeMeHHOro Toka. Tpancdopmarop 1
62. | DIeKTpOMarHUTHOE IOJIe. 1
63 ONEKTPOMAarHUTHHIE BOJIHBI 1
64 | KoneGarenbHbII KOHTYD 1
65 [TpyHLIMIIBI pagOCBA3U 1
66 | TeneBuneHue 1
67 DNEeKTpOMarHuTHas MpUpoIa CBETa 1
68. | IIpenomieHue cBera 1
69. Pemenue 3ai1ay Ha mpesiOMJIEHUE CBETA 1
70 JlaGopaTtopHas pabota «M3mepenne mokazaress IpeTOMICHHUS CTEKIIa» 1
71. | ducnepcus cera. [[Bera Ten 1
72. | TUmbl ONTHYECKUX CIIEKTPOB 1
73. | Ilornomienue u ucnyckanue cBera aromamu. [Iporcxoxaenue nuHenvarox | 1
CIIEKTpOB
74. | KonTponbHas paboTa 1o TeMe «IEeKTPOMarHuTHOE MOJIe» 1
75 | Metanpoekt «B mMupe cBeta» 1
76 PagnoakTHBHOCTH 1
77 Mopenu atomoB. OnsiT Pesepdopa 1
78 | PannoakTuBHBIE IPEBPAILLICHUS ATOMHBIX sITIEP 1
79 DKCIEepUMEHTATBHBIC METOIbI PETUCTPALINH 3aPSHKCHHBIX YaCTHI] 1
80 | JIJaboparopHast pabota «M3ydueHue TpeKoB 3apsKEHHBIX YacTHUIL 10 1
TOTOBBIM (poTOrpadusim»
81. | OTkprITHE pOTOHA M HEWTpoHA COCTaB aTOMHOTO siipa. SIepHBIE CHUITBI 1




82 Oneprus cBs3u. Jlepekt mace 1
83. | Pemenue 3aa4 Ha pacyeT SHEPTUU CBS3H U JedeKTa Macc 1
84. | SlnepHble peakuuu 1
85 OHepreTudyecKuil BbIXO SAEPHBIX PEAKIIMM 1
86 Henenwue saep ypana. llemnas peakius 1
87 JlaGoparopHas pabota. Vzydenue nenenus sjaep ypana mo ¢gororpadusim 1
TPEKOB
88 SnepHblil peakTop 1
89 | AToMHas 3HEpreTHKa 1
90 buonornueckoe aeiicTBrUE paaranun 1
91 3aKoH paJIMOaKTUBHOTO pacraja 1
92 TepmosiiepHbIe peakiuu 1
93 | KonTponpHas pabota o Teme «CTpoeHHE aToMa U aTOMHOTO SIIpay 1
94. | I'omoBass KOHTpOJIbHAS paboTa 1
95 | Cocras, cTpoeHue u mpoucxoxacHue COTHEUHON CHCTEMBI 1
96 | 3emus u JIyna 1
97 Bonbuive mianeTs 1
98 | Mausbie Tena Comneunoir Cuctemsl 1
99. | Crpoenue, uznydenus u 3Boitonust CoHIa U 3BE3 ] 1
100 | Crpoenue u 3Borous BeeneHHoi 1
101 | Metamnpoexkt «Jlpyrue Mupb» 2

HUroro

102 yaca




MyHuUMNanbHOe 610MKeTHOe 06LLIe06Pa30BaTe/IbHOE YUpeXaeHne

ropoga VpKyTcka cpefiHsis 061eo6pa3oBaTe/ibHas LiKona Ne5

MNPUHATO COIrnACoOBAHO

MpoTOKO/ 3acefaHns MeTOLNYECKOrO 06beNHEHS 3amecTuTeNb AnpekTopa no YBP
yuuTenein mMatemMaTuku, Qpusnkmn, MHHOPMaTUKK E.B.MaHy3Ha/_£

«27» aBrycrta 2021r. Nol «T1y aBrycra 2021r.

Pabouas nporpamma y4yebHOro Kypca
«MeTojbl peLleHns hU3NYeCKUX 3atau»
NS OCHOBHOIO 06LLero obpasoBaHms (9 Knace)

CpokK ocBoeHusa: 1 rog

CocTtaBuUTENb:

Pycakos B.B., yunteno qusnku



PabGouass mporpamMma ydeOHOTO Kypca «MeToasl pemieHHs (U3HMYECKUX 3aJad» COCTaBlIeHa Ha
ocHoe ®I'OC OO0 (ITpuka3z Munobpuayku Poccum 17 nexabpst 2010 roma Ne 1897, B pen. ot
11.12.202r.), ¢ yuerom IIpumepnoit OOII OOO (Onmobpena pemenuem ot 08.04.2015, mpoTtokon
Nel/15 (B pemakimuu mpotokosnia Ne 1/20 ot 04.02.2020) u IIpumepHO#l mporpamMMbl BOCITHUTAHUS
(Omobpena pemennem ot 02.06.2020. [TpoTokon Ne 2/20).

IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JIN4YHOCTHBIE Pe3yJIbTAThI

1. Poccuiickas rpaxk1aHCKas MACHTUYHOCTD (MaTPUOTHU3M, YBaxkeHHe k OTeuecTBy, K
MPOLIJIOMY M HACTOSIIIIEMY MHOI'OHALIMOHAJILHOIO Hapoia Poccuun, 4yBCTBO OTBETCTBEHHOCTHU U
nonra nepen Ponunoi, nnentudukanus cedst B kKauecTBe TpaxkaannHa Poccun, oco3HaHue u
OIIYIIIEHUE JINYHOCTHOM COMPUYACTHOCTH CYIH0E POCCUICKOTO HAPOa).

2. ChopMupoOBaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO; YBAKUTEIHHOTO OTHOIICHUS
K Tpyny.

3. ChopMHUPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKH, YUUTHIBAIOLIETO COIIUATBHOE, KYIbTYpHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOTI'O MUPA.

4. ChopMupOBaHHOCTH LIEHHOCTHU 3/I0POBOTO U OE30MacHOTr0 00pa3a KU3HH;
MHTEPUOPU3ALIHS PABUI UHIUBUAYATBHOTO U KOJIJIEKTUBHOTO 0€30M1aCHOTO MOBEACHUS B
YPE3BBIYANHBIX CUTYAIUSAX, YTPOXKAIOUIUX KU3HU U 3[I0POBbIO JIFOCH, MPAaBUJI TOBEJACHUS Ha
TPaHCIIOPTE U Ha JI0POTax.

MeTanpeaMeTHblIe Pe3yJbTAThI
PeryasituBubie YY /|

YMeHHue caMOCTOATENbHO OIpeNeNaTh Lenu OOydeHHus, CTaBUTh U (HOPMYIHPOBATH
HOBbIE 3a/laud B yuyeOe U MO3HABaTENbHOW AEATENIbHOCTH, pPa3BUBaTh MOTHBBI U MHTEPECHl CBOEH
MO3HABATENIbHON JesiTeTbHOCTH. OOYJarOIIHIICS CMOXKET:

- aHaNM3MpoBaTb CyLLECTBYIOLLME U NIAHMPOBATbL byayLume obpasoBaTeNbHble pe3ynbTaThl;

- naeHTMdULUMpoBaTb COBCTBEHHbIE NPOBAEMbI M ONpesensTb rnaBHyo npobaemy.

YMeHne caMOCTOATENbHO IUIAHUPOBATH IIYTHM JOCTHIJKEHUS Ieled, B TOM 4YHCIIE
anbTepHaTUBHBIE, OCO3HAHHO BHIOMpaTh Haubosee 3(PPEeKTUBHBIE CIOCOOBI pEIIECHUS Y4YEOHBIX U
MMO3HABATENBHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

- OmpenensaTh HeOOXOIUMBbIE ICHCTBHE(S) B COOTBETCTBHHU C YYEOHOW M TO3HABATEIIHLHON

3aJjauell U COCTaBJIATh AJITOPUTM HX BBINOJIHEHHUS,

- 00OCHOBBIBaTh M OCYIIECTBJIATH BBIOOp Hambonee >PQPEKTHUBHBIX CHOCOOOB pELICHHS

y4eOHBIX U M03HABaTEIbHbBIX 33/1ay;

- COCTaBJIATH IIJIaH U ONPEIENIATH [TOCIEN0BATEIbHOCTD AEUCTBUM.

YMeHue COOTHOCUTh CBOM JIEHCTBUS C IUIAHUPYEMBIMHM pE3YJIbTaTaMHU, OCYILECTBIATh
KOHTPOJIb CBOEHM JEsATeNIbHOCTH B TpoOIlecce AOCTHKEHMSI pe3yabTaTa, OINpPEAENsTh CIIOCOOBI
NEeNCTBUIl B paMKax MPEeASIOKEHHBIX YCIOBUNH M TpeOOBaHHM, KOPPEKTUPOBATH CBOM JACUCTBUSA B
COOTBETCTBUH C U3MEHSIONIEHCS cuTyarueil. O0yJaronuics CMOXKET:

- OIpeleNnsTb COBMECTHO C TI€NaroroM M CBEPCTHUKAMHM KPUTEPHUHM IUIAHUPYEMBIX

pe3yIbTaTOB U KPUTEPHH OLIEHKU CBOEH Y4eOHOM eATEeIbHOCTH;

- OLEHUBATh CBOKO JAESTEIBHOCTb, apPrTyMEHTHUPYsl NPUUYUHBI JOCTUXKEHUS WJIH OTCYTCTBUS

IUTAHUPYEMOT'O pe3yibTaTa;



- pabotas MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYILYIO JIEATEIbHOCTh Ha OCHOBE
aHaJM3a W3MEHEHMH CUTyaluu s IOJY4EHHUs 3allJJaHUPOBAaHHBIX XapaKTEPUCTUK
IPOAYKTa/pe3ybTara;

- CBEpATh CBOM JEUCTBUS C LEJIBIO U, INPU HEOOXOAWMOCTH, HCHPABIATH OIIMOKH
CaMOCTOSITENIBHO.

YMeHue oleHNBaTh IPAaBUIBHOCTD BHIMOJHEHHS Y4eOHO 3a1aun, COOCTBEHHBIS

BO3MOXHOCTH €€ perieHusi. O0yJaromuiics: CMOXeT:

- ONpeneNsITh KPUTEPHH MPABUIBHOCTH (KOPPEKTHOCTH) BHITIOHEHUS Y4eOHOH 3a1auu;

- AQHAJM3MPOBaTh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIEIO MHCTPYMEHTapus VIS
BBINOJIHEHUS Y4eOHOM 3a/1auH.

Brnanenune ocHoBaMH CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PEIIEHUI U OCYLIECTBICHUS

OCO3HaHHOTO BbIOOpPA B yueOHOM U 1Mo3HaBaTeabHON. O0yJaronuiicss cMOXeT:

- HAOJIOAATh U aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO M MTO3HABATEIBHYIO ACATEIBHOCTD U
JEeSTENIbHOCTD IPYruX 00y4aroluxcsl B IPOLIECCe B3aUMOIIPOBEPKU;

- PETPOCHEKTHBHO OIPEIeNsATh, KaKhe ICHCTBUS II0 PEHICHUIO0 Y4eOHOW 3amaudl WM
napaMerpbl 3TUX JEMCTBUM NPUBEIM K IOJYYEHHUIO HMEIOIIErocs MpOoAyKTa ydeOHOM
JESTENIbHOCTH.

ITo3znaBartenbHbIE YY /|

YMeHue ornpenenars HOHATHs, CO3/1aBaTh 0000IIEHNS, YyCTaHABIMBATh aHAJIOTUH,
KJIaccu(puIUpoBaTh, CAMOCTOSTENILHO BEIOUPATh OCHOBAHUS U KPUTEPHHU IS KI1acCUPUKALIH,
yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXKICHUE,
YMO3aKJIIOueHHe (MHYKTUBHOE, JETYKTUBHOE, 110 aHAJIOTHH) U JIeJIaTh BBIBOABI. O0yJaromunics
CMOJXKeT:

- BBIJCNATH OOLIMI NMPU3HAK ABYX WJIM HECKOJBKUX NMPEAMETOB WM SIBICHUNH U OOBACHATH
UX CXOJICTBO;

- 00BeNUHATH MPEIMETHI U SIBICHUS B IPYIIIBI IO ONpPEeNeHHbIM pU3HaKaM, CPaBHUBATh,
KJaccu(puIupoBaTh U 00001aTh (PaKThI U SBICHUS;

- BBIIEJATH SBJICHUE U3 OOLIEro psijia APYruX sSBICHUH.

YMeHue co3iaBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJIEITH U CXEMBI
JUISL pellieHrsl yueOHbIX U MMO3HABATENbHbIX 3a/1a4. O0yJarouuiicss CMOXKET:

- 0003HauaTh CUMBOJIOM U 3HaKOM IIPEIMET U/UIU SIBJICHHUE;

- ONpeleNsTh JIOTUYECKHE CBSI3U MEXJy MpeAMETaMU W/WIM SIBICHUSMH, O00O3HAYaTh
JTaHHBIE JIOTHUECKHE CBSA3H C MTOMOIIBIO 3HAKOB B CXEME;

- co3/1aBaTh aOCTPaKTHBIN MM peasbHBIA 00pa3 mpeaMeTa |/Uilu SBICHUS;

- TNEepeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACMEKTHYIO) MH(POPMALMIO U3 TpapruecKoro
win (GopMaTM30BaHHOTO (CUMBOJIBHOTO) MIPEJCTABICHHS B TEKCTOBOE, M HA00OPOT;
CwmeiciioBoe uTeHue. O0yJarouiicss CMOXKET:

- HaxoIuTh B TeKcTe TpeOyemyro HHGOpManuio (B COOTBETCTBUU C LEJISIMU CBOEH
JESITENIbHOCTH);

- OpHEHTHUPOBATbCS B COAEPNKAHMM TEKCTa, IOHMMATh IIEJOCTHBI CMBICT TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

KommynukatuBubie YY /]

YMeHne opraHu30BbIBaTh YU€OHOE COTPYTHHUECTBO U COBMECTHYIO IESTEIBHOCTD C
YYUTENEM U CBEPCTHUKAMM; paboTaTh MHAMBUAYAJIHHO U B TPYIINE: HAXOIUTH 00IIee peleHne 1
paspeniath KOH(QIUKTH Ha OCHOBE COTJIAaCOBAHMs MO3UIIMIA U y4eTa MHTEPECOB; (popMyITupoOBaTh,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHEHHE. OOyUaloMics CMOXKET:



- CTpOMTb O3UTUBHBIE OTHOLIEHMS B Ipoliecce y4eOHON 1 MO3HABATEIbHOMN 1EATEIIbHOCTH;
- KOPPEKTHO M apryMEHTHPOBAaHHO OTCTauBaTh CBOK TOYKY 3pPEHMS, B AUCKYCCHM YMETb
BBIJIBUT'aTh KOHTPApryMEHTHI, Mepedpa3upoBaTh CBOIO MbICIbL (BJIQJACHUE MEXaHU3MOM
9KBHUBAJICHTHBIX 3aMEH);
- KPUTHYECKHM OTHOCUTBCA K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IpPH3HABAaTh
OIMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;
dopMHUpOBaHHE M pa3BUTHE  KOMIIETEHTHOCTH B  OOJACTM  HCIOJB30BAHUSA
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:
- LEJEHANpaBJICHHO WCKaTh M  HCHOJb30BaTh  HMH(GOPMALIMOHHBIE  PECYPCHI,
HEOO0XOAMMBIE /ISl pellleHHs] YUYEOHBIX M MPAKTUYECKUX 3a/lad C IOMOUIbIO CPEJCTB
HKT.

IIpeameTHbBIE pe3yJbTATHI

® pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PEIIMTh MPH MOMOIIHA (U3HUECKHUX METOJIOB;
AQHAIM3UPOBATh OTAETbHBIC 3Tallbl MPOBEICHUS HCCIEIOBAaHUI W HHTEPIPETUPOBATH PE3YIbTAThI
HAOJIIOIEHUI U OIBITOB;

e pemlaTh 3a/1a4M, UCIOJB3YS (PU3NYECKUE 3aKOHBI M (POPMYIIBI, CBS3bIBaIONINE (DHU3MUYECKHE
BEJIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUS 3a/ladydl 3alUChiBaTh KPATKOE YCIOBUE, BBIICISATH
dbuznyecKkue BeJIMYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE JIJISl €€ PELICHUSs, IPOBOJAUTH PaCUeThl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHS (PH3UICCKON BEITMYMHBI.

® HAXOAWTh aJCKBAaTHYIO MPEIJIOKCHHON 3ajade (QU3WYECKyl0 MOJENb, pa3pelniarb
npo0OiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUHM MO0 MEXaHHKE C MCIOJIh30BAaHHEM MAaTeMaTHYEeCKOTO
amnrmnapara, Tak ¥ IpH MOMOIIH METOJOB OLICHKHU.

Coaeprxanue nporpaMmsl.

Qusuueckasn 3adaua. Knaccupukayus zaoau (1 u)
UYro takoe ¢pusnueckas 3agada. Coctas pusndeckoii 3agaun. Gusndeckas TeOpus u
pemenue 3ana4. Knaccudukanus pusndeckux 3amad 1o TpeOoBaHUIO, COJAEPIKAHUIO,
criocoOy 3amanusi, croco0y pemieHusi. [Ipumepsl 3a1a4 Bcex BUIOB.

Ilpasuna u npuemot pewienus 3aoay 2w
OO6mue TpeOoBaHUS TpPHU pEHICHHH (PU3UYECKUX 3a/]ad. JTambl perieHus (U3NYecKOu
3a1aud. TUMMMYHBIE HEOCTATKY MPU PEIIEHUN U 0POPMIICHUHN pelieHusT GU3NIEeCKUX 3aj1ad.
N3ydenne mpuMepoB perneHus 3a1a4. Pa3nnyHbie mprueMbl U CIocOOb! pereHus (PU3nIecKux
3a/a4;  aJTOPUTMBI, AaHAJOTUHM, TEOMETPUUYECKHE TPUEMBI, METOJl pPa3MEpPHOCTEM,
rpaduyecKue perieHus.

Junamuxa u cmamuxa (3 u)

Koopaunathsiii MeTO1 pellieHus 3aa4 10 MexaHuke. Pelenne 3aa4 Ha OCHOBHbBIE 3aKOHBI
MexaHuKH: HbI0TOHA, 3aKOHBI I CHJI TATOTEHUS, YIPYroCTH, TpeHus. Pemenue 3agad Ha
JBWKEHUE MAaTepUaJbHOM TOUYKU MOJ JEUCTBHEM HECKOJIbKMX CHJI B TOPU30HTAIbHOM
HarmpaBjieHuU. PemeHue 3a7ad Ha ABWXKEHHUE Tela MO OKPYKHOCTH. 3a/ladyd Ha MPUHIIUI
OTHOCUTENIbHOCTH: KMHEMAaTH4YE€CKUE M JTUHAMUYECKHE XAPAKTEPUCTUKHU JBUKEHUS Tela B
Pa3HBIX HHEPIHAIBHBIX cucTeMax oTcuera. [Togdop, cocTaBiieHrne U peleHne 1Mo HHTepecam
pPa3IMYHBIX  CIOXKETHBIX  3a/lad: 3aHUMATEIbHBIX, OSKCIEPUMEHTAIBHBIX, OBITOBOTO
coJiepKaHusl, TEXHHYECKOTO M KPAaeBEAUYECKOTO COJICPIKAHMS.

3axonwt coxpanenun (3 u)



NMmnynec Tena. 3aKOH COXpaHEHMsI MMITysbca. PerieHue 3ajad Ha 3aKOH COXpaHEHMS
UMIIyJIbCca ¥ peakTUBHOE JBMKeHue. PaboTa n MomHocTh. MexaHnuyeckast sHeprus. Pemenue
3a7a4 Ha oOIpejelieHHe paboThl M MOIMHOCTU. PerieHue 3agad Ha 3aKOH COXPaHEHUS
SHEPruy. 3HAKOMCTBO € MPUMEPAMM PELIEHUS 3a/1ad [0 MEXaHUKE PalOHHBIX, TOPOACKHUX H
MEXKIYHAPOIAHBIX OJIUMIIHAL.

Mexanuueckue konebanus u éonnsl (3 u)

Konebarenpnoe nBuxenue. [apmoHmdeckue KoneOaHus. YpaBHEHUS JIBUKCHHUS
KoJieOronerocs  Tema. MareMaTHuecKHidi W MPYXKWHHBIM MasTHUKA. CBOOOAHBIC U
BBIHYX/ICHHBIE KoNleOanus. [IpeBpaiieHus SHeprun B KOJIeOaTeTbHOM JIBI)KEHUH. SIBICHHE
pe3oHaHnca. [lone3Hoe u BpeaHOE MPOSBIICHHE pe3oHaHca. PacipocTpanenue KoneOaHuii B

yIpyroi cpese. Y paBHEHUE BOJIHBI. 3BYKOBBIE BOJHBL. OX0. H(pa3ByK. YIIbTpa3ByK U €ro
IpPUMEHEHHE.

Inexkmpomaznumnoe none. Inekmpomaznummusie oanst (3 )

MarunuTHoe nose Toka. I'paduyeckoe n300paxeHue EKTPUUECKOro MoJIst. XapaKTepUCTUKH
MarHUTHOTO TIOJISI — MAarHUTHAS HHIYKIWS ¥ MarHUTHBIA TOTOK. [TpaBuio OypaBunka u
neBoi pyku. MarnuTHble cBoiicTBa BewecTBa. [Ipumenenue peppomaraeTukoB. OTKpbITHE
@apanes. SBnenue aeKTpoMariuTHOW HHAYKIMH. CamouHAyKuus. CBs3b MEXIY
IIEPEMEHHBIM 3JIEKTPUUYECKUM II0JIEM U IEPEMEHHBIM MarHUTHBIM nosieM. OnsiTel ['epra.
DNEeKTPOMarHUTHHIE BOJIHBI. DJIEKTPOMAarHUTHAsI IPUPO/Ia CBETA.

Du3zuka amoma u amomnozo aopa (2 u)

SIBnenue panunoaktuBHocTU. OnbIThl Pesepdopaa. Moaens aroma. o -, B -, Y — U3TydeHus.
Nx cBoiicTBa u mpumeHeHne. MeTo1bl HaOII0ICHUS ¥ PETUCTPALINH SIACPHOTO U3ITYYCHHS.
Cocras siipa atoma. Snepusie cuinbl. [ToHATHE 0 TEedeKkTe Macchl U PHEPTUU CBSI3H.
DHepreTu4ecKkuil BBIXO SIEPHBIX peaklnid. AToMHas sHepreTuka. [I[pumenenne aToMHoON
JHEPIUM KaK UCTOYHMKA JIEKTPUUECKOU DHEPIUH.

TemaTuueckoe IVIAHUPOBAHHUE C YYETOM MPOrpaMMbl BOCIIUTAHUSA

Ne Tema 3ansTus Buabl nesiteibHOCTH

1. Uro Takoe ¢pusndeckas 3amada. Coctan becena.
duzndeckoit 3agaun. GusnyuecKkas TEOpHs U
pelIeHue 3a1a4.

2. [Kmaccudukanms ¢puzndeckux 3amad mo tpedboBannto, | [IpakTukym mo penieHnto
COJIepKaHMUI0, CIIOCO0Y 3aJJaHUs, CIIOCO0Y peIlIeHHs. | Pa3HBIX BUIOB 3a/1a4.
O6mue TpeboBaHMs IPU PEHICHUH (PU3NUECKUX
3az1ad. Ortansl petieHus  (pu3nyeckoi 3a1auu.

4.  |KoopauHaTHBIM METOJ| pelieHus 3a/1a4 1o [TpakTHKyM IO PELLIEHUIO
MexaHuke. PelieHue 3a1a4 Ha OCHOBHBIE 3aKOHBI 3ajad.

MexaHukU: HproTOHA, 3aKOHBI 11
CHWJI TATOTEHUS, YIPYTOCTH, TPEHHUS.

5. |Pemenue 3a1auy Ha IBMXKEHHE MaTEpUATBLHOMN [IpakTUKyM MO pemeHno

TOYKH ITOJ ACUCTBHEM HECKOJIBKUX CHJI B 3ajad.
TOPU30HTAJILHOM HaIlpaBJICHUU.
6. | 3amad m Ha IPUHIUI OTHOCHTEIBHOCTH: KomOunupoBaHHoe 3aHsATHE:

KHHEMATHYCCKHUE U TUHAMHWYCCKHUEC
XapaKTEPHUCTHUKU IBUKCHHA TCJIa B PA3HBIX
HHCPLUAJIBHBIX CUCTCMAX OTCUCTA.

ciymanue oObsICHeHUH yuuTeds,
peuieHue 3anay.




Pemenue 3ama4 Ha 3aK0OH COXpPaHCHUMA
HMITYJIbCa U PECAKTUBHOC ABMXCHHUC.

IIpakTHKyM IO PELICHUIO 3a1a4
Ha coyaapeHue (ynpyroe u
HEYIIPYroe) Tejl,Ha pa3phlB Tela
Ha 4acTH, peaKTUBHOE

AtomHas sHepreTHka. [I[puMeHeHne aToMHOM

OHCPIrur KaKk HICTOYHHKA BHGKTqueCKOﬁ OHECPTHH.

JIBUKCHHE.

8. Pemenwue 3ana4 Ha onpeseneHne paboThl U [IpakTUKyM 110 perIeHuo
MoIHOCTH. Perienue 3aa4 Ha 3aKOH 3ajad.

COXpaHEHHUsI SHEPTUH.

9. 3HAKOMCTBO C MPUMEpPAMHU pEeLIeHUs 3a]1a4 10 MeranpeameTHOE 3aHsATHE
MEXaHUKe pallOHHBIX, TOPOACKUX U
MEXIYHAPOJAHBIX OJTUMITHAI.

10. | KomxebarensHoe aBmxenue. Beanunnel, Vuactue B Oecene. Perienue
XapaKTepu3yrolre KojedaTenbHOe ABHKEHHUE. rpaduyecKuX 3a1a4 NPy KUHHOTO
["apmonHnueckre KoneOaHus. MasSTHUKOB C IPUMEHEHUEM (OpMYIT
YpaBHEeHUS IBUKEHHS KOJIEOIIOMIET0Cs Tea. 1epruozia Kojaebanui

MAaTEeMaTHYE€CKOTO U IIPYKUHHOTO
MasTHHUKOB.

11. |CBoGoxaHble U BBIHYKICHHBIE KOJIEOaHHUSI. [TpakTHUKyM IO pelIeHHIO 3a7a4 C
[TpeBpareHus SHEPTUU B KOJICOATSIIEHOM MIPUMEHEHUEM 3aKOHa
JIBUKCHHH. COXpaHEHHUS SHEPTUH.

12. |SIBnenwue pe3onanca. [lone3noe u BpeaHoe Crnymanue JeKIIMOHHOTO
MIPOSIBIICHUE PE30HAHCA. Marepuana. Pemenue 3amay.

13. | Otkpsitue ®@apanes. SIBnenue CamocrosTenbHas padora ¢
3JIEKTPOMArHUTHON HHIYKIUH. 00opynoBaHuEM.

CamouHIyKIIHS. Bremoaaenmne
AKCIIEPUMEHTAIbHBIX 3aJaHUI,
BBIBOJIBI. 3aJIaHUH.

14. | DnexrpomaruuTHbie BoJHEL. [IIkana [IpakTUKyM MO pELICHUIO 33734 C

AIIEKTPOMATHUTHBIX H3TYYCHUN. MpUMEHEeHHEM (HOPMYIIbI
CBS3BIBAIONIECH A, C,V.
Ob6cyxenne cooOIeHH
YYaIIuXCs.

15. | DnexTpomMarHuTHas Mpupoja CBETa. MeranpeameTHOE 3aHsATHE

16. | Cocras sipa aroma. SInepHbIC CHITBI. [IpakTuKyM MO pelICHHIO 3a7a4
[TonsiTue o nedekTe Macchl M SHEPTHH CBSI3H. Ha BBIYUCIICHUE JAe(eKTa Mace

SIAEP aTOMOB M PACUET SHEPTUU
CBSI3U SIZIEP aTOMOB.
17. | DHepreTudeckuil BBIXOJ SIACPHBIX PEAKIIHH. [IpakTHKyM MO PEICHMIO 3a/1a49 Ha

pacuéT SHEPTUH BBIXOJA SIEPHBIX
peakuuii. [Ipocmotp puiibma
«ATOMHAs SHEPTETHKAY C
MOCJIETYIOIUM O0CYXKICHUEM.
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