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PaGouas mporpamma mo 6uonioruu 10-11 kmaccer (bazoswiii yposens) pazpadboTana
B COOTBETCTBUU C HOPMATUBHBIMH AKTAMH:

- Oenepanpublii 3akoH 0T 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHuu B
Poccuiickoit @eneparumy (C MOCIEAYIOMMMU U3MEHEHUSIMU );

- npuka3 MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413 «O6 yrBepxkaeHun (eaepalibHOTO  TOCYAapCTBEHHOIO
00pa3oBaTeNbHOTO CTAaHAAapTa cpeaHero oOiero oOpa3zoBaHus» (C MOCIEAYIOIUMU
M3MEHCHUSIMU );

- npuka3 MuHucTepcTBa mnpocsBemeHus Poccuiickon  ®Pepepanuu 0T
28.12.2018 Ne 345 «O @epepanbHOM IMepeuyHEe YUYEOHUKOB, PEKOMEHIYEMBIX K
WCIOJB30BAaHUIO TPU  peaM3allid  HUMEIOIINX T[OCYJIapCTBEHHYIO  aKKPEIUTALUIO
0o0pa3oBaTeNbHbIX MPOrpaMM HAYaJIbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpemaHero
o0111ero 00pa3oBaHuUs»;

- [IpumepHasi ocHOBHasi OOpas3oBaTelbHAs IporpamMma CpeaHEero OOIIero
oOpa3zoBaHusi,  0J00peHa  pemieHueM  (eaepaJbHOr0  Y4eOHO-METOIUYECKOTO
oObeuHeHus 1o ob1emMy oopazoBaHuto (mpoTokos 3aceaanus ot 28.06.2016 Ne 2/16-3);
Pabouast mporpamMMa opreHTHpPOBaHA Ha:

o buonorus. O6mas 6uosorus. bazoserit yposens. 10 kinacc. ABt. B.M. CuBornasos,
N.b. Aradonona, E.T. 3axapoBa M.: Beptuxkans, Ipoda. 2019 r.

o buonorus. O6mas 6uonorus. bazoserit ypoBens.11 kinacc. At. B.U. CuBornazos,
N.b. Aradonona, E.T. 3axaposa M.: Beptukains, [poda. — 2019r.

* [lonoxenue o paboueli mporpaMmme yuuTessi, IPUHITOE Ha 3acelaHuu
nenarorndeckoro copera Ne 12 ot 12.05.2016 , yTBepKJiIeHHOE TMPUKA30M
nupekropa mKoiasl Ne143 ot 24.05.2016.

1) Il1anupyemsie pe3yibTaThbl 0CBOCHHUS Y4eOHOI0 Ipeamera.
JIn4HOCTHBIE Pe3yJIbTaThI:

o 1) poccuiickyto TpaxIaHCKYI0 UACHTUYHOCTb, MATPUOTU3M, YBOXKEHHE K CBOEMY
HapoAy, 4YyBCTBa OTBETCTBEHHOCTH Niepel PoauHOM, ropaoCcTH 3a CBOM Kpail, CBOXO
Ponuny, nponutoe u HacTosiIiee MHOTOHALMOHAJIBHOTO Hapoaa Poccun, yBaxkeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, diar, TuMH);

¢ 2) rpaXJaHCKYIO MO3HUIMIO KaK aKTHBHOI'O M OTBETCTBEHHOI'O YI€HA POCCHICKOTO
oOlIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYI[MOHHBIE TMpaBa U OOS3aHHOCTH,
YBa)XKaIOIIETo0 3aKOH U IMPaBOMOPSAOK, 00JIaaloniero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIErO TPAaJULUMOHHBIE HALMOHAJIBHBIE MU
o0111e4esIoBeYeCKre TYMaHUCTUYECKUE U IEMOKPATUYECKHUE LIEHHOCTH;

o 3) rOTOBHOCTH K CiIykeHUI0 OTEeUeCTBY, €ro 3aluTe;

o 4) chopMUPOBAaHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre



KYJBTYp, a TaK)Ke pa3IMIHbIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;

5) chopMupOBaHHOCTH OCHOB CaMOPa3BUTHSI 1 CAMOBOCIIUTAHUS B COOTBETCTBUU C
0OIIIEYeIOBEYECKUMH  IIEHHOCTSIMU U HUJcaJlaMH  TPa)XJIaHCKOTO OOIIEeCTBa;
TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIBLHOM, TBOPUYECKOW M OTBETCTBEHHOM
NEeSITEBHOCTH;

6) TOJIEpaHTHOE CO3HAHWE U TMOBEJICHUE B MOJIMKYJIBTYPHOM MHpE, TOTOBHOCThH U
CIIOCOOHOCTh BECTH JUAJOT C JAPYTUMH JIIOJBMH, JOCTUTaTh B HEM
B3aMMOTIOHMMAaHMS, HAXOAUTH OOIIHE eI U COTPYAHUYATD JIJIS MX JOCTHIKCHHUSI,
7) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHUKAMH, IETHbMH MIIAJIIIETO BO3pPACTa,
B3pOCIbIMK B 00Opa3oBaTeilbHON,  OOLIECTBEHHO  IOJE3HOH,  y4eOHO-
HCCIIEI0BATEIbCKOM, TPOCKTHOM U PYTUX BUAX ACSITCIBHOCTH;

8) HpaBCTBEHHOE CO3HAHME W TIOBEJICHHME HA OCHOBE YCBOCHHS OOIIEYEITIOBEUCCKIX
IICHHOCTECH;

9) rOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHUCJIE CaMOOOPa30BaHUIO,
Ha TPOTSHKEHUM BCEM JKU3HM, CO3HATEIbHOE OTHOIIEHHWE K HEMPEePHIBHOMY
00pa30BaHMI0 KaK YCIOBHIO YCIEHUIHOW MpodecCUOHATBHOM MU OOIIECTBEHHOM
NEeSITEHHOCTH;

10) scTeTMYeckoe OTHOIIEHHE K MHUpPY, BKJIIOYAsh ICTETUKY OBbITa, HAYyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUIA;

11) npuHATHE U peau3alI0 IEHHOCTEN 3J0POBOI0 U 0€30MacHOT0 00pa3a KU3HH,
MOTPEOHOCTH B (HU3MYECKOM CaMOCOBEPIIICHCTBOBAHWHU, 3aHITHSAX CIOPTHBHO-
037I0POBUTEIBHOM JCSITCIBHOCTHIO, HEMPHATHE BPEAHBIX TPUBBIYCK: KYpPCHHSI,
yHOTPEOICHHS AJIKOTOJISI, HAPKOTHUKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIECHHE K (PU3UYECKOMY U
MICUXOJIOTHYECKOMY 37I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JAPYTHUX JIFOJICH, YMCHHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3HaHHBI BBIOOP Oymymied mpodeccud W BO3MOXKHOCTEH peann3aluu
COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB; OTHOIIEHHE K  MpodecCHuOHATBHOM
JESATETPHOCTH KaK BO3MOKHOCTH Y4YacCTHsl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX TIPOOJIEM;

14) chopMHUPOBAHHOCTh DKOJIOTHUECKOTO MBIIUICHHS, TOHUMAHUSA BIUSHUS
COIMAIBHO-DPKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOHON M COIUATBLHOM
Cpelbl; IPHOOPETEHHE OITBITa KOJIOTO-HAIIPABICHHON JeATEILHOCTH,

15) OTBETCTBEHHOE OTHONIICHHUE K CO3JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATUS LICHHOCTEN CEMENHOM KU3HU.

MeTal'[peIlMeTHLle pe3yJbTaThl.

1) YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATL HCJIN ACATCIbHOCTH WU COCTABJIATH IJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATH u
KOPPCKTHUPOBATL JACATCIIbBHOCTb, MCIIOJIB30BATb BCC BO3MOJKHBIC PCCYPCHI JUIA



JOCTUKEHUS TIOCTaBJICHHBIX ILI€JIeM U pealu3allud IUIAHOB JI€ATEJIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUN B PA3TUYHBIX CUTYaILIUSIX;

e 2) yMeHHE TMPOJIYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBaTH B MpoIlEcce
COBMECTHOM  JEATEIbHOCTH, YYUTHIBATH MO3ULUMHA  JPYTMX  YYaCTHUKOB
nesTenbHOCTH, 3 (PEKTUBHO pa3peiiaTb KOH(IUKTHI;

o 3) BIlaJeHUWE HaBbIKAMHU [I03HABATEIBHOM, Y4E€OHO-MCCIEIOBATENbCKON U
POEKTHOW JIESTENIbHOCTH, HaBBIKAMHU pa3pelieHusi MmpooiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY IMMOUCKY METOJO0B PEIICHUS TPAKTUUECKUX 3a]1ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0OB NTO3HAHUS;

e 4) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATEIHHON WHGOPMAIMOHHO-
M03HABATEJIbHOW JESATEIbHOCTH, BJIaJICHUE HABBIKAMH IOJYYECHUS HEOOXOAUMOI
nH(pOpMAIUU U3 CIIOBApEU pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUUHBIX
UCTOYHUKAX WHGOpMalMKM, KPUTUUECKH OIEHUBaTh U HHTEPHPETUPOBATH
uHGOPMAITUIO, TTOJIYIaeMYI0 U3 PA3TUYHBIX HICTOYHUKOB;

o (B pen. [Ipukaza Munoopuayku Poccuu ot 29.12.2014 N 1645)

e 5) yMmMeHHE HCINOJIb30BaTh Cpe/CcTBA MHGOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
texHonoruii (manee - MKT) B pemieHuM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M
OpraHU3alMOHHBIX 3aJlad C COOJIIOJICHHEM TPEOOBaHUI JPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, THUTHEHBI, pecypcocOepeKeHus, MPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

e« 0) yMmeHuE oONpenenarTb Ha3HaueHUEe W (QYHKIUU PA3IUYHBIX COIMATbHBIX
WHCTUTYTOB;

e 7) yMEHHE CaMOCTOATEJILHO OIIEHHWBAaTh W MPUHUMATH PEIICHUS, OMPEACIISIONIe
CTpaTEruIo MOBEACHUS, C YUETOM IpakIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

o &) BIajieHUE S3BIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO U TOYHO H3JIarath
CBOIO TOUKY 3pEHUS, UCTIOIb30BaTh aJCKBATHBIE I3bIKOBBIE CPE/ICTBA;

« 9) BiajieHe HaBBIKAMH TO3HABATEIHLHON peieKCMU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUN, I'PaHUIL
CBOETO 3HAHUSA M HE3HAHUs, HOBBIX IIO3HABATENbHBIX 3a7a4 U CPEICTB HUX
JOCTUKEHUS

1. PeryjasiTuBHbIE YHHBepPCAJbHbIE YueOHbIe NeiCcTBUSA

BbINyCKHUK HAYYUTCH:
— CaMOCTOSITEJIBHO OIIPEACNATh LEJIHM, 3a4aBaTb IapaMeTpbl W KPUTEPHUHU, 10

KOTOPBIM MOYKHO OTIPEICIUTH, UTO LIEJIh TIOCTUTHYTA;

— OIICHMBAaThb BO3MOJXKHBIE TIOCJEICTBUS JIOCTHI)KEHHUS IIOCTABICHHOM 1€ B
JESTENbHOCTH, COOCTBEHHOM KHM3HU W KHU3HU OKPYXAIONIMX JIOJCH, OCHOBBIBAsICh Ha
COOOPaKEHUSIX STUKH U MOPAJIH;

— cTaBuUTh U  (GOPMYIHpPOBaTh COOCTBEHHBIC 3a7ayl B  00Opa30BaTEILHOM

ACATCIIBHOCTHU U ) KU3HCHHBIX CUTYAlHAX
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— OLEHHUBATh PECYPChl, B TOM YHCJIE€ BpPEeMsl U APYrM€ HEMaTepHalbHbIE PECYPCHI,
HE0OXOAMMBIE [T TOCTUKEHUS TOCTABICHHOW LIETIH;

— BBIOMpaTh MyTh JOCTUKEHUS 11€JM, TUIAHUPOBATh PELICHUE MOCTaBICHHBIX 3a/1ad,
ONTHUMH3UPYS MaTepUaJIbHbIE U HEMAaTepUaIbHbIE 3aTPaTHhl;

—  OpraHu3O0BBIBaTh (PPEKTUBHBIA TTOUCK PECYPCOB, HEOOXOIUMBIX ISl TOCTHKEHHUS
MIOCTABJICHHOU 1IEJIH;

—  COIIOCTaBJISITh NOJIYYEHHBIH pE3ylbTaT JAESITEIBHOCTU C IOCTaBICHHOW 3apaHee

LIEJIBIO.

2. [lo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS
BbinyCKHHK HAYYUTCH:
— HCKaTh W HaXOAUTh OOOOIIEHHBIE CHOCOOBI pEIICHHsS 3a7ad, B TOM YHCIIE,

OCYILIECTBIISITh Pa3BEPHYTHI MHPOPMAITMOHHBIN MOUCK U CTABUTh HA €T0 OCHOBE HOBBIC
(yueOHbIC ¥ TTO3HABATENBHBIC) 3a/1a4H;

— KPUTHUYECKH OIICHHUBATh M HMHTEPIPETUPOBATH MH(POPMAIIMIO C Pa3HBbIX MO3UIINH,
pacro3HaBaTh U UKCUPOBATH IPOTUBOPEUMS B MHPOPMAITMOHHBIX UCTOYHHUKAX;

—  HCHOJb30BaTh pa3IuyHbIC MOJCIIbHO-CXEMATHIYCCKHE CpeacTBa IR
MPEJICTABIICHUSI CYLIECTBCHHBIX CBA3CA M OTHOIIEHUW, a TakKe MPOTUBOPEUUNA,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX;

— HaxOoJWTh W TPUBOAUTH KPUTUUECKHE APryMEHThl B OTHOIICHMH JCUCTBUM U
CYXXJIEHUH APYroro; CIOKOWMHO M pasyMHO OTHOCUTHCS K KPUTHYECKUM 3aMEYaHUSIM B
OTHOIIICHUH COOCTBEHHOTO CYXKICHHUS, pacCMaTpuUBaTh HX KaK pPecypc COOCTBEHHOIO
pa3BUTHS,

— BBIXOJIUTHh 3a PaMKH Y4e€OHOIo MpeaMeTa M OCYIIECTBIATH IIeJICHANPaBICHHbBIN
ITOMCK BO3MOYKHOCTEH JIJII IITUPOKOTO MEPEHOCa CPEJICTB M CIIOCOOOB JIEHCTBUS;

— BBICTpauBaTh WHAUBUIYAIbHYIO O0Opa30BaTEIbHYIO TPACKTOPHUIO, YUHUTHIBAs
OTPAaHUYEHHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OIPAHUYCHUS;

— MCHATH U YACPKUBATH PA3HBIC ITO3UIIHU B M03HABATEILHOU JACATCIBbHOCTH.

3. KoMMyHuKaTHBHbIEe YHUBEPCAJIbHbIE y4eOHbIE eiiCTBUS

BbinycKHUK HAyYHuTCS:



— OCYLUECTBJIATH JIE€JIOBYI0 KOMMYHHUKAIlMIO KakK CO CBEPCTHUKAMH, TakKk U CO
B3pOCIBIMU (KaK BHYTPH OOpPa30BaTEIIbHOW OpraHHW3allld, TaK W 3a €€ MpeesiaMHu),
noa0upaTh MAapTHEPOB JJIs  JEJIOBOM KOMMYHUKAIIMM MCXOI W3 COOOpaKeHUH
PE3yJIbTaTUBHOCTY B3aUMOJICUCTBUS, & HE JTUYHBIX CUMIIATUN;

— MU OCYILECTBIEHUU TPYIIIOBOI pabOThI OBITH KAK PYKOBOAMUTEIEM, TAK U YWICHOM
KOMaH/bl B pa3HbIX pOJsX (TeHepaTop MJEH, KPUTHUK, HUCIOJHUTENb, BBICTYNAIOLIU,
AKCHEPT U T.1I.);

— KOOPJIUHHUPOBATh M BBINOJHATH PpabOTy B YCJIOBHSIX PEajJbHOTO, BUPTYAJIBbHOIO U
KOMOMHHPOBAHHOT'O B3aUMO/JIEHCTBHS;

— PAa3BEpPHYTO, JOTMYHO M TOYHO H3J1ararb CBOKO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPE/ICTB;

— pacno3HaBaThb KOH(QJIMKTOTCHHbIE CUTYALIMH U MPEJOTBPAIIATh KOH(IUKTBI A0 UX
aKTUBHOM (ha3bl, BBICTpAUBaTh JEIOBYI0 U 00pa30BATEIbHYI0O KOMMYHHUKAIHIO, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHUM.

IIpeameTHbIe pe3yJIbTATHI:
B pe3yabrare usyuyeHusi yueOHOro npeamera «buosorus» Ha ypoBHe cpeaHero
0011ero o0pa3oBaHus:

BrinyckHMK Ha 0230BOM YPOBHE HAYYMTCH:
— packpblBaTh Ha MpUMEpPax pojb OHOJOrMM B (POPMHUPOBAHUH COBPEMEHHOM

Hay4YHOU KapTHUHBI MUPA U B PAKTUYECKOU IEATENBHOCTH JIIOAEH;

— TIIOHMMaTb M ONMCHIBaTh B3aUMOCBS3b MEKIY €CTECTBEHHBIMU HAyKAMMU:
Oouonoruen, (pU3NKON, XUMHEH; YCTaHABIIMBATh B3aUMOCBSI3b IPUPOJHBIX SBJICHUN;

— TIIOHMMAaTh CMBICJ, pa3IuyaTb W ONHUCHIBATh CHUCTEMHYIO CBSI3b  MEXIY
OCHOBOTOJIAraloluMi  OMOJIOTUYECKUMH  TMOHSITHSMM:  KJETKa, OpraHu3M, BHU],
IKocHUcTeMa, brocdepa;

— HCIOJIb30BaTh OCHOBHBIE METO/Ibl HAYYHOT'O MO3HAHMS B YUEOHBIX OMOJIOTHYECKUX
UCCJIEIOBAHUSX, TTPOBOJUTH SKCIEPUMEHTHI MO M3YUYEHHUIO OMOJIOTMYECKHX OOBEKTOB U
ABJICHUM, OOBACHSATH PE3YJbTAThl SKCIEPUMEHTOB, aHATU3UPOBATh UX, (POPMYIHPOBATH
BBIBOJIBL;

— (opMynMpoBaTh THUIOTE3bl HA OCHOBAaHUU MPEAJIOKEHHON OMOJIOrnyecKon

uH($OpPMallMU U MpeJiaraTb BApUAHThI TPOBEPKU THIIOTES;



— CpaBHHBATh OMOJOTHYECKHE OOBEKTHI MEXAY COOOH TO 3aJaHHBIM KPUTEPHSIM,
JienaTh BBIBOJIBI M YMO3AKJIFOUEHUSI HA OCHOBE CPaBHEHUS,

— O00OCHOBBIBATH €JMHCTBO JKMBOM W HEXKUBOW MPHUPOJIBI, POJCTBO KUBBIX
OpPraHW3MOB, B3aWMOCBSA3M OPraHU3MOB U OKpYXKalollled Cpelbl Ha OCHOBE
OMOJIOTUYECKUX TEOPU;

— TPUBOAUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYNI OPraHUYECKUX COCIUHEHUUN
KJIETKHU (O€IKOB, dKUPOB, YTIEBOJ0B, HYKIIEUHOBBIX KUCIIOT);

— pacno3HaBaTh KJIETKH (MPOKAPUOT U JYKAPUOT, PACTEHUH M JKUBOTHBIX) IO
OMMCAaHUIO, HAa CXEMaTHYECKUX H300paKEHUSX; YCTAHABIMBATH CBSI3b CTPOCHUS H
(yHKLIHIT KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOTO00OpPA3Ue KIETOK;

—  pacrno3HaBaTh MOMYJISIIIUIO0 U OMOJOTUYECKUM BUJI 10 OCHOBHBIM MTPU3HAKAM;

— ONHUCHhIBaTh  (PEHOTHUI  MHOTOKJETOYHBIX  PACTEHUM U  JKUBOTHBIX MO
MOP(OIOTUUECKOMY KPUTEPHIO;

—  OOBACHATH MHOTO0OOpAa3e OPraHUu3MOB, IPUMEHSISI HBOIIOIMOHHYIO TEOPHIO;

— KJaccupuUUpOBaTh OUOJOTHYECKHE OOBEKTHI Ha OCHOBAHUM OJIHOTO WJIU
HECKOJBKMX CYIIECTBEHHBIX TMPHU3HAKOB (TUIBI TUTaHUS, CIOCOOBI JIbIXaHUS U
Pa3MHOXXEHUS, 0OCOOCHHOCTH Pa3BUTHS);

—  OOBSCHATH MPUYUHBI HACIEICTBEHHBIX 3a00JICBaHUM;

— BBIABJSITh HM3MEHYMBOCTH Y OPraHU3MOB; OOBACHITH TMPOSBICHUE BUOB
W3MEHYUBOCTH, HCIIONB3YS 3aKOHOMEPHOCTH M3MEHYUBOCTH; CpaBHUBATh
HACJIEICTBEHHYIO U HEHACJIEICTBEHHYIO U3MEHYNBOCTD;

— BBIBIATH Mopdojoruueckue, (U3NOJOrMYeCKUe, IOBEICHUECKUE aJanTaluu
OpraHu3MOB K Cpejie OOMTaHMs U ACHCTBUIO HKOJOTUUECKUX (DaKTOPOB;

— COCTaBJISITb CXEMBbI [IEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEME (1IE€MH MUTAHUS );

— TPUBOAMUTH JIOKA3aTEJIbCTBA HEOOXOJAMMOCTH COXpaHEHUs Ouopa3zHooOpazusi s
YCTOWUYHMBOIO PA3BUTHUS U OXPAHBI OKPYKAIOIIEH CPEIbI;

—  OIIEHUBATH JOCTOBEPHOCTH OMOJIIOTHYECKON MH(POPMAIINH, TIOTYYCHHON U3 Pa3HBIX
HMCTOYHUKOB, BBIICIIATh HEOOXOAUMYIO MH(POPMAITUIO ISl UCIIOIB30BaHUS €€ B YUCOHOM

ACATCIIBHOCTU U PCUICHUU IMMPAKTHYCCKUX 3a/1d4,



— TpenCTaBJIATh OMONOrMuYecKylo MH(OpMalUIo B BUIE TEKCTa, TaOIuIlbl, rpaduka,
AuarpamMmbl ¥ IeJIaTh BHIBOABI HA OCHOBAHHUH MPEICTABICHHBIX TAHHBIX;

— OLEHHUBAThb pOJIb JIOCTWKCHUW TEHETUKH, CEeJEKIMHU, OHOTEeXHOJIIOTUH B
MPAKTUUECKON JESITETbHOCTH YeJIOBEKa U B COOCTBEHHOMN KHU3HU;

— OOBSICHATH HETaTHBHOE BJIMSHUE BEUIECTB (AJIKOTOJIsl, HUKOTHHA, HAPKOTHUYECKUX
BEIIIECTB) Ha 3apObIIIEBOE PAa3BUTHE YEIIOBEKA,;

— 0OBSACHATH MOCIEACTBUS BIUSHUS MyTarcHOB,

—  OOBSICHATH BO3MOJKHBIC IMPUYIHUHBI HACJIICACTBCHHBIX 3a00J1eBaHMI.

BrinyckHMK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUThCSH:

— Oasamb HaYyuHOe 00bsACHeHUe OUO0N02UYeCKUM Gakmam, npoyeccam, seleHUs M,
3AKOHOMEPHOCMAM, UCHOAb3YSL OUONI02UYEeCKUe Meopuu (KI1emoyunylo, 92601I0YUOHHYIO),
yueHue o buocghepe, 3aK0OHbL HACAIEOCMBEHHOCMU, 3aKOHOMEPHOCIU USMEHYUBOCIIU

—  Xapakmepuzoeams CO8PeMeHHble HaNPAasleHUs 8 pa3sumuu OUOI02UL, ONUCLIBAMb
UX 803MOJNCHOE UCNOIb30BAHUE 8 NPAKIMUYECKOU 0esIMenbHOCU;

—  CpasHuBamuv cnocoodbl OeneHus KNemKky (Mumo3 u meuos);

—  pewamv 3a0a4u Ha nocmpoenue gpaemenma emopou yenu JHK no
npeonodicenHomy ppaemenmy nepeou, u-PHK (m-PHK) no ywacmxy JIHK;

— pewams 3a0auu HA onpeoeieHue KOIUYeCmea XPOMOCOM 6 COMAMUYECKUX U
NOJI08bIX KIIEMKAX, 4 MAKHce 8 KIeMKax nepeo Hauaiom oeleHus (Metosa uiu Mumosa) u
no €20 OKOHYAHUU (0151 MHO2OKIEMOYHbIX OP2AHUZMO8),

— pewiamv 2eHemuyecKue 3a0ayu HA MOHOSUOPUOHOE CKpewusanue, COCMAGIANMb
cXeMbl MOHOSUOPUOHO20 CKPEeWUBAHUS, NPUMEHSSL 3AKOHbl HACIe0CMBEHHOCMU U
UCNONIL3YSL OUONOSUYECKYI0 MEPMUHONIOUIO U CUMBOTIUKY,

—  yCcmauaenusamv MmMun HACNe008aHUs U Xapakmep NpOsGIeHUss NPUSHAKA No
3a0aHHOl cxeme poOOCI08HOU, NPUMEHSS 3AKOHbL HACIEOCMBEHHOCTU,

—  oyeHusamv pe3yIbmamsl G3AUMOOCCMBUS YeN08eKd U OKpyicaouel cpeovl,
NPOCHO3UPOBAMb  BO3MOJICHbIE  NOCNe0CMBUsl  O0esimelbHOCmU  yYenogeka Ol

CyuecmeosaHuA OMOENIbHBIX OUON02UYECKUX 0OBEKMOE U yeiblx npupodelx 00061/148677’16.



2) Copep:xxanue y4eGHOro nmpeamMera
10 xnacc (344aca)

Pasnen 1. buosiorusi kak Hayka. Meroabl no3Hanus (34.)

Tema 1.1. Kparkast ucropusi paspurus 0uosiornu. Cucrema 0HOJIOTMYECKUX HAYK
(14.)

OOBbeKT n3ydeHust Onosioruu — xkuBas npupona. Kparkas ucropus pa3BuTus OMOJIOTHH.
Pounp Guonornyeckux Teopu, ujieH, runore3 B JOpMUPOBAHUU COBPEMEHHON
€CTECTBEHHOHAYYHOU cucteMbl Mupa. Cucrema OMOIOrMYECKUX HAYK.
Hemoncmpayusa. optpersl yuéHbix. Cxembl: «CBs3b OMOJIOTUU C APYTUMU HAYKaMK»,
«Cucrema OMOJIOTUYECKUX HAYK».

Tema 1.2. CyIIHOCTb M CBOMCTBA KMBOT0. YPOBHH OPTaHU3ANUN U METO/IbI
MO3HAHUSA KUBOM NPUPOABI (24.)

CymHocTb xkn3HU. OCHOBHBIE CBOMCTBA )KUBOW MaTepuu. JKuBast mpupoa Kak CI0KHO
OpPraHW30BaHHAS UEPAPXUUYECKAsI CUCTEMA, CYIIECTBYIOIIAs B IIPOCTPAHCTBE U BO
BpeMeHU. buonozuueckue cucmemsl.” OCHOBHBIE YPOBHU OPTaHU3ALMH )KMBON MAaTEPUU.
MeToabl MO3HAHUS KUBON TPUPOIBI.

Jemoncmpayusa. Cxembl: «YPOBHHU OPraHU3aLMU KUBOU Matepumn», « CBOMCTBA )KUBOU
MaTEepUm».

Paznea 2. Kierka (114.)

Tema 2.1. UcTopus nzydenus kierku. Kiierounast reopus (14.)

PazButue 3nanmit o kinetke. Pabomer P.Iyka, A. éan Jleseneyxka, K.3.b3pa, P.bpoyna,
P.Bupxosa. Knerounas reopust P. IlIneiinena u T.IlIBaHHa. OCHOBHBIE MOJIOKEHUS
COBPEMEHHOU KJIETOYHOU Teopun. Posb Ki1eTouHOo# Teopuu B (GOpMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.

Jemoncmpayun. Cxema «MHOTOOOpa3ue KIETOKY.

Tema 2.2. XuMHYeCKHH COCTAB KJIETKHU (44.)

EnuHCTBO 371EMEHTHOTO XMMUYECKOTO COCTABA KUBBIX OPraHU3MOB KaK JOKa3aTEIbCTBO
€AMHCTBA IPOUCXOKIAEHUS KUBON MpUpoabl. OOIIHOCTH KUBOW HEKUBOW MPUPOJIBI HA
YPOBHE XUMUUYECKUX 3JIEMEHTOB. OpraHoreHbl, MAaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI,
YIABTPAMUKPOIIIEMEHTHI, UX POJIb B KU3HEIEITEIbHOCTH KJIIETKA U OpPraHu3Ma.
Heopranunueckue BemiectBa. Boga kak Kosb10enb BCEro sKMBOro, 0COOEHHOCTH CTPOCHUS
U cBolicTBa. MuHepanbHbIE COJIU. 3HAYEHHE HEOPTaHUYECKUX BEUIECTB B )KU3HU KIIETKU
Y OpraHu3Ma.

Oprannyeckue BeIecTBa — CIOKHBIE YIVIEPOACOAEP/KAILUE COCTUHEHHUS.
HuzkoMonekyisipHbie 1 BBICOKOMOJIEKYJIIPHBIE OPTaHUYECKUE BeIeCTBa. JIMIUIbL.
YraeBoabl: MOHOCaxapuabl, nonucaxapuabl. benku. Hyknennossie kucinotsl: JJHK,
PHK. Y aBoenune monekyinsl [JHK B knetke. [[puHuMnuansHOE CTPOCHUE U POIIH
OPraHUYEeCKUX BEIIECTB B KIIETKE U B OPraHU3ME YEI0BEKa.

JMemoncmpayua. [{narpammel: «PacnipocTpaHeHre XUMUYECKUX DJIEMEHTOB B HEKUBOU
npupone», «Pacnpenenenue XuMUYECKUX JJIEMEHTOB B )KUBOU IIPUPOLIEL».
[lepuonuueckas Tabauna 35eMeHToB. CxeMbl U Tabuibl: «CTpoeHruEe MOJIEKYJIbI OeTKay,



«Ctpoenune monekyibl JIHK», «Ctpoenue moinekyasl PHK», « Tuniet PHK», «Y nBoenue
MoJsekybl JJHK.

Tema 2.3. CTpoeHHE 3YKAPHOTHYECKON W NMPOKAPUOTHYECKOH KJIETOK (34.)
Krnerounas memOpana, riutormiasma, sipo. OCHOBHbBIE OPTaHOU/IbI KJIETKHU:
AHOIUIa3MaTHYECKasi CETh, anmnapat [ oJbHKu, TU30COMbI, MUTOXOHIPUH, IJIACTUIBI,
pu6ocomMbl. DyHKIIMKM OCHOBHBIX YacTEl M OPraHOMOB KIETKUA. OCHOBHBIE OTINYHUS B
CTPOECHUH KUBOTHOM M PACTUTEIBLHOM KIIETOK.

Xpomocomsl, ux ctpoenne u ¢pyHkiuu. KapuoTtun. 3HaueHre NoCcTOSHCTBA YUCIa U
(hOpPMBI XpOMOCOM B KJICTKaX.

[Ipokapuotnueckas kieTka: opma, pasmepsl. PacripocTpanenue u 3HaueHune OakTepuii B
npupone. Ctpoenue 0aKTepruanbHON KICTKH.

Hemoncmpayus. Cxempl 1 Ta0nuibl: «CTpOCHHE SyKapUOTHUECKON KICTKUY,
«CTpoeHue KUBOTHOM KIETKN», « CTpOEHUE paCTUTENBHOM KIETKNY», «CTpoeHue
XpoMocom», «CTpOeHUE MTPOKAPUOTUUYECKON KIICTKI.

Jlabopamopnuie u npakmuueckue padomul.

HabGnronenue KiIeTok pacTeHuid U dKUBOTHBIX 10T MUKPOCKOIIOM Ha TOTOBBIX
npenaparax.

CpaBHEHHE CTPOCHHUS KJIETOK PACTEHHIT U KUBOTHBIX (B GopMe TabIuIb).
[IpuroroBieHue U ONMCaHUE MUKPOITPENApaTOB KIETOK PaCTCHUH.

Tema 2.4. Peasmzanus HacjieacTBeHHOM nH(popManuu B KieTke (14.)

JHK — Hocutenp HacieacTBeHHOM nHpopManuu. ['eHeTnueckuii koa, ero cBorcTa. ['eH.
buocunmes benxa.

Jlemoncmpayusn. Tabnuua «I['eHeTnyeckuit Koy, cxema «buocunrtes Oenkay.

Tema 2.5. Bupycsi (14.)

Bupycei — Heknierounas gopma xuzHu. OCOOEHHOCTH CTPOCHUS U PA3MHOXKEHUSI.
3HaueHUE B MPUPO/IE U )KU3HU YesIoBeKa. Mepbl MpoUIaKTUKH PaCTIPOCTPAHCHUS
BUpYyCHBIX 3a00sieBanuii. [Ipodunakruka CI1IN/da.

Jemoncmpayun. Cxema «Ctpoenue Bupycay, Tadnuna «lIpodunaxruka CITN da».

3auer Nel no teme «Kaerka». (TECT) (1 4.)

Pazjnen 3. Opranusm (204.)

Tema 3.1. Oprannsm — equnoe uesoe. MHOrooopasue :KuBbIX Opraiusmos (14.)
MHnozcoobpasue opeanuzmos. OTHOKJIETOUHbIE U MHOTOKJIETOUYHBIC OpraHu3Mbl. Kosonuu
OJIHOKJICTOYHBIX OPTaHU3MOB.

Jemoncmpayun. Cxema «MHOTO0Opa3re OPraHU3MOB.

Tema 3.2. O0MeH BellecTB U NpeBpaleHne YHEPruu (24.)

DHepreTudeckuii 0OMEH — COBOKYITHOCTh PEAKIIUN PACIICTUICHUS CJI0KHBIX
OpraHUYEeCKUX BemecTB. JcobeHHoCmuU IHepeemuyuecko2o oomena y epubos u 6akmepui.
Tuner nutanus. ABTOTpodsl U TeTepoTpodbl. OcobenHocmu oobmena eeuyecms y
Jrcueomuwvix, pacmenuii u bakmepuil. [lnactuaeckuit oomen. @oTocuHTE3.
Hemoncmpayun. Cxema «Ilytu merabonmnsma B KIETKE.

Tema 3.3. PazmHuo:kenne (44.)



Jlenenne kineTku. MUTO3 — OCHOBA POCTa, pEreHEPAINH, PA3BUTHS U 0ECIIOI0TO
pasmMHOXXeHus. PazMHOKeHHe: 6ecroioe 1 mosoBoe. THUIbl 6ecroaoro pa3MHOKECHHUS.
[TonoBoe pazmHokeHue. OOpa3oBaHUe MOJOBBIX KIeTOK. Melo3. OmiooTBOpeHue y
YKUBOTHBIX M pacTeHUI. brosiornueckoe 3HaYeHUE OIJI0I0TBOPEHUS. VIcKyccmaenHoe
ONI000MBOPEHUE ) HCUBOMHDIX.

Jlemoncmpayun. Cxembl 1 Tabuibl: «MUTO3 1 Meiio3y», «I'ametorenes, « TUIbl
Oecrosioro pasMHOKeHUs», «CTpoeHre SUIEKIETKH U CIIEPMaTO301/1ay.

Tema 3.4. UnauBuayaabHOe pa3BUTHE OPraHU3MOB (OHTOreHe3) (24.)

[IpsiMmoe u HenpsAMOe pa3BUTHE. DMOPHUOHAIBHBIA U TOCTIMOPHUOHAIBHBINA TEPUO,IBI
pa3Butus. OCHOBHBIE 3Tanbl 3MOpuoreHe3a. [[puunHbl HapyIeHUA pa3BUTHS OpraHU3Ma.
OHToreHes yenoBeka. PenpoaykTUBHOE 37I0pOBbE; €ro 3HAUCHUE IS OYTyIINX
nokoyieHuu mozaen. [lociencTBrs BIUAHUSA AIKOT0JIsl, HHKOTUHA, HAPKOTUYECKUX
BEILIECTB Ha pa3BUTHE 3apojbiiia yenoBeka. [leproapl mocTaMOpHOHAIBHOTO PAa3BUTHS.
Jemoncmpayusn. Tabnuipl: «OCHOBHBIE CTaIUU OHTOTeHE3ay, «[IpsiMoe u Henpsmoe
paszButHe». Tabnuibl, poTorpaduu, 1MarpaMmbl U CTATUCTUIECKUE JaHHBIC,
JIEMOHCTPUPYIOIINE MOCTIEACTBUS BIUSHUS HETATUBHBIX (DAKTOPOB Cpe/ibl HA Pa3BUTHE
OpraHu3Ma.

Tema 3.5. HacjieicTBeHHOCTh M H3MEHYUBOCTD (84.)

HacnencTtBeHHOCTh M M3MEHYMBOCTh — CBOMCTBA Oprann3Ma. [ eHeTnka — Hayka o
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U N3MEHUYUBOCTH.

I""Menzaenp — OCHOBOIIOJIOKHUK TEHETUKU. 3AKOHOMEPHOCTH HACJIENOBAHNUS,
yctaHoBieHHble [.MeHeneM. MoHOrHOpuHOE CKpELlIMBAHKE MEPBbIN 3aKOH MeHens
— 3aKOH JIOMUHUpPOBaHus. Bropoii 3akoH MeHnens — 3aK0H pacuIeIICHUS.

3aKoH 4ucTOTHI rameT. Jurnbpunnoe ckpemubanue. Tpetuii 3akoH MeHnaens — 3aKoH
HE3aBUCUMOTO HACJIEI0BAHUs. AHAIM3UPYIOLIEE CKPEIUBaHNUE.

XpOMOCOMHasi TEOpHs HaCIeACTBEHHOCTH. CyenyienHoe Hacieoo8anue NpUsHaKoa.
CoBpeMeHHbIe MPEACTABICHUS O TeHE U TeHOME. B3aumooeticmeue 2eHos.

I'eneruka nosa. I1onoBeie XxpomocoMbl. CHENIIEHHOE € ITOJIOM HAcIEA0BaHUE.
3aKOHOMEPHOCTH U3MEHUYMBOCTU. HaciencTBeHHast 1 HEHACIEACTBEHHAs: H3MEHYUBOCTb.
Monaudukanmrontas u3sMmeH4nBoCTh. MyTaruu. Tunsl MyTaruii. MytareHHbie (pakTophI.
3HauyeHHE T'€HETUKH JUUIsl MEAULIMHBL. BilMssHHE MyTareHOB Ha OPraHU3M YeJIOBEKa.
HacnencrBennbie 00s1€3HU, MX MPUUYUHBI U TPOPHUIIAKTHKA.
Jemoncmpayusn. CXxeMbl, WUTIOCTPUPYIOIINE MOHOTUOPUIHBIE U TUTUOPHUTHBIC
CKpEILUBAaHUSA; CLEMJIEHHOE HACIEA0BAHNE MTPU3HAKOB; IEPEKPECT XPOMOCOM,;
HacJeI0BaHKe, CLUEIIEHHOE ¢ 1ojoM. [Ipumepsl MOAM(PUKALIMOHHON N3MEHYHUBOCTH.
Marepuaibl, IEMOHCTPUPYIOLINE BIUSHUE MYTareHOB HA OPraHU3M YEJIOBEKA.
Jlabopamopnvie u npakmuueckue padomal.

CocTaBJIeHHe MPOCTEHIINX CXEM CKPEINBAHHS.

PelieHne 3eMEHTaPHBIX TeHETHUECKNX 3a1ad.

N3ydenne n3aMEHYMBOCTH.

BrIsiBIIEHHE HCTOYHUKOB MYyTareHOB B OKPY’KAIOIIEH cpefie (KOCBEHHO) U OLIEHKa
BO3MOYKHBIX MTOCJIEICTBUI MX BIUSHUSA Ha OPTaHU3M.

3aver Ne2 mo Teme «Opranuzm».



Tema 3.6. OcHoBbI cesiekuun. buorexunosorus (34.)

OCHOBBI CEJIEKIIMMU: METO/IbI U TOCTHXKEHMS. [ eHeTuKa — TeoOpeTHYeCcKast OCHOBA
cenekuu. Ceneknus. Yuenue H.M.Basunosa o yenmpax mHo2ooopasus u
NPOUCX0dHCOeHUs KYTbmypHbIX pacmeHnui. OCHOBHBIE METO/IbI CENEKIUHN: THOpUIn3aLus,
MCKYCCTBEHHBIN 0TOOP. OCHOBHBIE JOCTUKEHUS M HAIIPABJICHUS Pa3BUTHUSI COBPEMEHHON
CEJICKLIUN.

bHOTEXHONIOTH: JOCTHKEHUS U NIEPCIIEKTUBBI pa3BUTuUs. | €eHHas HHKEeHEpHUs.
KnonupoBanue. [ enemuuecku moouguyuposanuvie opeanuzmvl. ITAUECKUE ACTICKTHI
pPa3BUTHUS HEKOTOPBIX HCCIEAOBAHUN B OMOTEXHOIOTHH (KJIOHUPOBAHHUE YEIOBEKA).
Jemoncmpayusn. Kapra-cxema «LleHTpbl MHOr0o0Opa3us U MPOUCXOXKICHUS KyJIbTYPHBIX
pacteHui». ['epOapHble MaTepuanbl U KOJUIEKIIUU COPTOB KYJIbTYPHBIX PACTEHHI.
Tabmuupr: «Iloposibl JOMaIHUX JKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHHi». CXeMbl
CO3/1aHUS T€HETUYECKU MOIU(UIIMPOBAHHBIX TPOAYKTOB, KIOHUPOBAHUS OPraHU3MOB.
Matepuassl, WIITIOCTPUPYIOIINE JOCTHKEHUS B 00J1aCTH OMOTEXHOJIOTHH.
[TpoMexKyTOUHBIA KOHTPOJb - | yac

CO/EPKAHHUE YYEBHOI O IIPE/IMETAI1 knacc (33 u).

BU/ (20 yacoB)

Wcropust 3BONIIOIIMOHHBIX UaeH. 3uauenue pabom K.Jlunnes, yuenus XK. b.Jlamapxka,
sBONMIOLIMOHHON Teopuu Y./lapBuHa. Poib 3BONIONMOHHONW TEOpUH B (POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTWHbI Mupa. Buna, ero kpurepuu. [lomynsuus -
CTPYKTypHasi €IMHULA BHIA, €AVUHULA JBOJIOUMH. JIBHKyIIME CHIIBI DBOJIOLHH, HX
BIIUsiHUE Ha reHodoHa nonyisuuu. Cummemuueckas meopus 26onoyuu. Pe3ynbTarbl
sBomonMu. CoxpaHeHHMe MHOrooOpasusi BHUJIOB KaK OCHOBAa YCTOMYMBOIO pPa3BUTHUS
ounocdepsl. [IpuunHbl BRIMUpaHUsS BUIOB. buonozuueckuti npozpecc u OuUo102u4ecKuti
pezpecc.

I'unore3sl  NpPOMCXOXKAEHHUS KU3HU. OTIIMUMTENBHBIE TPU3HAKK  HKUBOTO.
VYCl0)XKHEHHE JKMBBIX OpPraHM3MOB Ha 3eMje B IPOLIECCE 3BOJIOLMH. [ HIIOTE3bI
IIPOMCXOXKJICHUs yernoBeka. Jloka3aTenbCTBa pPOJCTBA YEJIOBEKA € MIIEKOIUTAIOLIUMU
’KUBOTHBIMH. DBOJIOLUS YeJoBeKa. [Ipoucxoiicoenue uenogeyeckux pac.

Jemoncmpayuu

Kpurepun Buna

[Tonynsiuus — CTpyKTypHast €AMHULIA BUAA, €AMHULA SBOJIOLIUU

JIBUKy11IME CUJIBI DBOJIIOLUA

Bo3HukHOBEHHE 1 MHOTO00pa3ue NprucrnocoOJeHU y OpraHu3MoB

OO0pazoBaHue HOBBIX BUJOB B IPUPOJIE

DBOJIOLMS PACTUTEILHOIO MUpa

DBOIIONMS )KUBOTHOTO MHUpa

Penkue n ncuesaromuye BUAbI

DopMBbI COXPAaHHOCTH UCKOMIAEMBIX PACTEHUM U JKUBOTHBIX

JIBMKyIMe CHIIbI aHTPOIIOTEHE3a

IIpoucxoxieHne JyemoBeka

IIponcxox1eHre 4eI0BEUYECKUX PacC



JlabopaTopHble M mpaKTHYecCKHe PadoThI

Omnwucanne ocoOeit Buaa Mo MOPQPOIOTHIECKOMY KPUTEPHIO

BrlsiBneHrEe U3MEHUNBOCTH Y 0COOE OJITHOTO BUAA

BrisiBnenue npucnocoOaeHu y OpraHu3MoB K cpesie 00uTaHus

AHanu3 1 OLIEHKAa Pa3IuYHbIX THIIOTE3 IPOUCXOKACHUS )KU3HU

AHanu3 U OlleHKa Pa3Iu4HbIX TUIIOTE3 MPOUCXOXKICHHS YEI0BEKa

BrlIsiBIIEHHE TPU3HAKOB CXOCTBA 3apOJBILIEH YEIOBEKA U APYTUX MIIEKOIUTAIOIINX

YKOCUCTEMBI (12 yac)
SKOHOFI/I‘-IGCKI/IC Q)aKTOpBI, HUX 3HA4YCHHUC B JKHU3HH OPraHHU3MOB. bBuonocuueckue
pummeol. MG)KBI/IIIOBBIG OTHOHICHUS: ITapa3sUTHU3M, XHIMHHUYCCTBO, KOHKYPCHIIUA,

cuMOmno3. BujoBas W TPOCTpaHCTBEHHAs CTPYKTypa dKocucteM. [luieBbie cCBs3H,
KPYTOBOPOT BEIIECTB U MPEBPAIICHUS YHEPTUHU B dKOCUCTEMaX. [[pUunHbI yCTOWYUBOCTH
U CMEHBI 3KocHCTeM. VICKyCCTBEHHBIE COOOIIECTBA — arpPOAKOCUCTEMBI.

buocdepa — rmobanbHas sxocucrema. Yuenue B. W. Bepnaackoro o Guocdepe.
Ponp xuBbIX Opranu3moB B Ouocdepe. buomacca. buonocuueckuii kpyeosopom (Ha
npumepe Kpy2080poma yenepooa). Jeomoyus ouocgepvi. 1'modabHBIE IKOJIOTUYECKUE
MpOoOJIEMBI U IyTH WX perieHus. [locmencTBus nesaTeaTsHOCTH YeJIOBEKa B OKpYKaroIIei
cpene. [IpaBuna noBeaeHus B MPUPOJHOU CPEIE.

Jemoncmpayuu

DkoJsiornueckue (PakTopbl U UX BIUSHUE HA OPTaHU3MbI

buonornueckue puTMbl

MexXBUIOBBIE OTHOIICHHUS: TTAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHITUS, CAMOHO3

SpycHOCTB pacTUTETHLHOTO COOOIIIECTBA

[Iumessle nenu u ceTu

DKoJorudeckas nmupamuia

KpyroBoport BetiecTB 1 MpeBpaIieHus SHEPTHH B IKOCUCTEME

DKocucreMa

Arposkocucrema

buocdepa

Kpyrosoport yriepoaa B 6uochepe

buopaznoobpasue

['moGasbHBIE PKOJIOTHYECKUE TIPOOTICMBI

[TocnencTBus NEeSITEILHOCTH YEJIOBEKA B OKPYKAIOIIEH cpelie

buocdepa n genosex

3anoBeHUKH ¥ 3aKka3Huku Poccun

JlaGopaTopHble 1 NpakTHYeCKUE PadoThI
BrisiBIIeHME aHTPOTIOTEHHBIX U3MEHEHUHM B 9KOCUCTEMAX CBOEU MECTHOCTH
CocraBieHue cxeM nepeayu BellecTB U SHEPTUr (1eneil MTUTaHus)

CpaBHHTENIbHAA XapaKTEPUCTHKA MPUPOAHBIX IKOCUCTEM M arpo3KOCHCTEM CBOEH
MECTHOCTH

HccnenoBanne M3MEHEHUN B 9KOCUCTEMAaX Ha OMOJIOTUYECKUX MOJIETISAX (AKBAPUYM)



Pemenue skoJIoruuecKux 3aJa4d

AHaJIU3 U OLIEHKA MOCIECTBUII COOCTBEHHOU JIESITEILHOCTH B OKPY’KaIOIIEH cpefie,
rJ100aTBHBIX KOJOTHYECKUX MPOOJIEM U MyTEeH UX pelIeHus
IIpuMepHBIe TEMBbI IKCKYPCHit
MHuoroo0pa3ue BuaoB. Ce30HHbIE U3MEHEHUS B TPUPOE (OKPECTHOCTH IIKOJIBI).
MHoroo0pa3ue COpTOB PACTEHHM W MOPOJ MKUBOTHBIX, METOJbl WX BBIBEICHHUS
(cenexMOHHAs CTAaHIMUsA, TNIEMEHHAas epMa UIIH CETbCKOX03ACTBEHHAs BHICTABKA).
EcTecTBeHHBIE U HCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTH LLIKOJIBI).

IIpome:xyrounas arrecranus. Tecr.(14ac)

TEMATHUYECKOE ILIAHUPOBAHUE, B TOM YUCJE C YYETOM
PABOYEN MPOT'PAMMBI BOCIIUTAHUS C YKASAHUEM YACOB,
OTBOJIUMBIX HA OCBOEHUE KAXKJIOU TEMBI.

10 knacc ( 34 yaca).

Ne HaumeHoBaHue pa3jiesia M TeM Peammzamnus Koa-
BOCTIUTATEIHHOTO BO
n/n MOTEHIHANA yPOKa 4acoB
PA3JEJI 1. buosorus kak Hayka. MeToabl HAYYHOT 0 3
MO3HAHUS.
Tema 1.1 Kparkas ucropusi passurusi 0uosoruu. Cucrema 1
OMOJIOTMYECKHUX HAYK.
1 BBOAHBIN HHCTPYKTAX IO TEXHUKE YCTaHOBJICHUE 1
0€30MMacHOCTH. JIOBEPHUTEIBHBIX
OOBEKT U3y4eHHs: OMOJIOTUN — JKUBAs OTHOLICHUH MEKITY
npupoaa. Kparkas uctopusi pa3BUTHS YYIHTEIIEM U €ro
ouonoruu. Posb Onosnorndyeckux Teopuii, | yICHUKaMu,
ujeH, runoTe3 B (popMupoBaHUU CIIOCOOCTBYOMIMX
COBPEMEHHON €CTECTBEHHOHAYYHON HIO3UTUBHOMY

cucremsl Mupa. Cucrema Guonornueckux | BOCHPHATHIO §
HAYK ydaluMucs TpeOoBaHUM

U TIPOCKO yuuTens,
MIPUBJICUCHUIO HX
BHUMAaHUS K
o0cyX/1aeMol Ha ypoKe
uHpopMaIu,
AKTUBU3ALIUU UX
MIO3HABATEIbHON
JeSITeNIbHOCTH;

Tema 1.2 CymHOCTb M CBOICTBA )KHBOT0. Y POBHH 2
OPraHMu3aluy U MeTOAbl MNO3HAHUSA )KUBOW NMPUPOIBI.




CymHoCTh %13HU. OCHOBHBIE CBOMCTBA 1

»KUBOM Matepuu. JKuBas mpupoa Kaxk

CJI0’)KHO OpTraHU30BaHHAs UepapXrUUecKasi

CHUCTEMA, CYIIECTBYIOIIAs B MPOCTPAHCTBE

1 BO BPEMEHH. BHOJIOTHYECKHUE CUCTEMBI. .

OCHOBHBIE YPOBHU OpTraHU3alUH KUBOM 1

Marepur. MeTo bl MO3HAHUS KUBON

MIPUPOJBI.

PA3JIEJI 2 . KiteTka. npuBJiiedeHre BHUMaHus | 11
IITKOJILHUKOB K

Tema 2. 1. Hcropusi usy4eHus LECHHOCTHOMY aCIIEKTy 1

kieTku. Kierounasi reopus. HU3y49acMBbIX Ha YPOKaX
SIBJICHUH, OpraHu3aIus
uX paboThI C
MOJIy4aeMOH Ha YPOKeE
COLMAIBbHO 3HAYUMOU
uHbopMarmein —
WHULIMMPOBAHUE €€
00CyXIeHNs,
BBICKa3bIBaHUS
yYaIMMHUCS CBOETO
MHEHHUS TI0 €€ TMOBO/Y,
BBIPa0OTKH CBOETO K
HEH OTHOILICHUS,

Pazputue 3Hanuii 0 kietke. PaboThr 1

P.I'yka, A. Ban JleBenryka, K.2.bapa,

P.bpoyHa, P. BupxoBa. Knerounas

teopust M. IlInerinena u T.11IBanHa.

OCHOBHBI€ MOJI0KEHUSI COBPEMEHHOM

KJIETOYHOU Teopuu. PoJb KjeTouHOU

TEOpUHu B (POPMHUPOBAHUHN COBPEMEHHOMU

€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

Tema 2.2 XuMHYECKHH COCTAB 4

KJICTKH.

EnrHCTBO 371€MEHTAPHOTO XMMUYECKOTO 1

COCTaBa KUBBIX OPraHU3MOB KaK
JI0KA3aTEIbCTBO €IMHCTBA
MIPOUCXOXKIACHHUS KUBOU IPUPOJIBL.
OOIIHOCTH KUBOW M HEXKUBOU MPUPO/IBI
Ha YPOBHE XUMUYECKUX BJIEMEHTOB.
OpraHoreHsl, MaKpO3JIEMEHTHI,
MHKPOIJIEMEHTBHI,
YABTPAMHUKPOIIIEMEHTHI, UX POJIb B
KU3HEAEATEIbHOCTU KIETKU U
OpraHu3Ma.




Heoprannueckue Bemectsa. Bona kak
KOJIBIOEIIb BCETO KUBOr'0, 0COOEHHOCTH
CTPOEHUSI U CBOMCTBA. MUHEpaIbHbIC
COJIM, 3HAYEHUE HEOPTaHUYECKUX
BEIIECTB B KMU3HU KJIETKU U OpraHU3Ma.

OpraHnyeckne BelIeCTBa — CIOKHBIE
YTIEPOICOACPHKAIINE COSTUHEHUS.
HuskomonekynspHbie U
BBICOKOMOJIEKYJISIPHBIE OPTaHUYECKUE
BelecTsa. JInnuael. YriueBoasl:
MOHOCAaXapHuabl, NOJUCAXaPHIBI.

benku. Hyknennossie kuciotsl: JJHK,
PHK. VY aBoenue monekyinsl [JHK B
KieTke. [ [pyHuunuansHoe CTpoeHue u
pOJIb OPTaHUYECKUX BEIIECTB B KJIETKE U B
OpraHu3Me YEeJIOBEKa.

Tema 2. 3. CrtpoeHue
JYKAPUOTHYECKOM U
NMPOKAPHOTHYECKOM KJIETOK.

Kinerounast memOpaHna, uToriasma, sipo.
OcHoBHbIe opraHons! Kietku: J1IC,
armapar [ oJIbIKu, TU30COMBI,
MUTOXOHPHH, TJIACTUABI, PUOOCOMBI.
DyHKIMY OCHOBHBIX YaCTEU U
OpraHouJ0B KJIETKU. OCHOBHBIE OTINYUS
B CTPOCHUU )KUBOTHOM U PACTUTEIBbHOU
KJIETOK.

JlabopaTopHas padora Nel.
[IpuroToBneHue U onucaHue
MHKPOINPENAPATOB KIETOK PACTEHUM.
HNHCcTpyKTAa)K 10 TEXHUKE
0€301aCHOCTH.

10

Xpomocomsl. VX ctpoeHre u PyHKIIUHN.
Kapuotun. 3HaueHne nocToSIHCTBA YUcia
1 (hOpPMBI XpPOMOCOM B KJIETKaX.
JlaGopaTopnasi padora Ne2.

«HabOnroneHne KIETOK pacTeHUN U
JKMBOTHBIX MIOJ] MUKPOCKOIIOM Ha
rOTOBBIX Ipenaparax». MHCTPYKTaX 10
TeXHUKe 0€30MaCHOCTH.

11

[Ipokapuotuueckast kierka: popma,
pa3mepsbl. PacnipocTpaHenue u 3HaueHue
OaxTepuil B npupoje. CtpoeHue




OakTepuanbHOU KiIeTKu. JIabopaTopHasi
padora Ne3.

«CpaBHEHHUE CTPOCHUS KIIETOK PACTCHUI
1 KUBOTHBIX (B (hopMe TaOJIHIIBI)».
NHcTpyKTAaK 110 TEXHUKE
0€e30MacHOCTH.

Tema 2.4 Peaaunsanus
HaCJIeACTBEHHO UHGOpPMAaLHHU B
KJIETKE.

12

JAHK-HOCHTENH HACIEICTBEHHOM
uHpopmaruu. ['eHeTHYECKHi Ko, €ro
cBoiictBa. I'en. buocuures Oenka.

Tema 2. 5. Bupycsl.

13

Bupycsl - HeknieTouHas popMa KU3HHU.
OCc0OEHHOCTH CTPOEHHUS U PA3MHOXKEHUS.
3HaueHHE B PUPOJIE U )KU3HU YEJIOBEKA.
Mepbl IpOPUITAKTUKHA PACIPOCTPAHEHUS
BUpYCHBIX 3a00isieBanuil. [Ipopunakrruka
CIINJa.

14

3auer Nel mo reme «Kuerka». (TECT)

PA3JIEJI 3. Opranusm.
Tema 3.1 Oprannsm — equHoe HeEJI0E.
MHorooOpa3ue ;KMBbIX OPraHU3MOB

20

15

AHanu3 TecToBoi paboThl. PaboTa Haj
OIHOKaMH.

MHoroo6pa3ue opraHu3MoB.
OmHOKJIETOYHBIC 1 MHOTOKJICTOYHBIE
opranu3mMbl. KooHNY OTHOKIIETOYHBIX
OpraHU3MOB.

opranu3zanus medcraa
MOTHUBUPOBAHHBIX U
SPYIUPOBAHHBIX
yYaIuxcst HaJ X
HEYCIEBAIOIUMU
OJTHOKJIACCHUKAMH,
JTATOIIETO MIKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIii
OTIBIT COTPYAHUYECTBA U
B3aMMHOM ITIOMOIIIY;

Tema 3.2 QOOMeH BeliecTB u
npeBpanieHne YJHEPruu.

16

DHEPreTUUeCKuii 0OMEH - COBOKYITHOCTD
peakumii pacIEeTIEHUS CIIOKHBIX
oprannueckux BemiectB. OCOOCHHOCTH
HHEPreTUYECKOoro ooMeHa y rpudoB u
OaKTepHil.

17

Tumnb! nmutanus. ABTOTPOdBI U
rerepotpodsl OcobeHHOCTH OOMEHa
BEIIECTB Y )KUBOTHBIX, PACTCHHUIA U
Oaxtepuil. [Inactuueckuit oOMeH.




doTtocunTE3.

Tema 3.3 Pa3smHoXeHUE.

18

Henenue kinetku. MUTO3 — OCHOBA pOCTa,
pere”epaiuu, pa3BUTHs U 0€CII0I0ro
Pa3MHOXKEHUSI.

e

19

Pa3mHoxeHue: 0ecrionoe u moJIoBoe.
Turnbl 6€CroJIOro pa3MHOKEHUS.

20

[TonoBoe pazmuoxenue. OOpazoBaHue
MOJIOBBIX KJIETOK. Meno3.

21

Om1010TBOpEHUE Y )KUBOTHBIX U
pacteHuil. buonorudeckoe 3HaUeHHUE
OIIOJ0TBOPEHUS. ICKyCCTBEHHOE
ONBUICHHUE Y PACTEHUN U
OTIOJJOTBOPEHUE Y )KUBOTHBIX.

Tema 3.4 HWNuHauBuayaIbHOE pa3sBUTHE
OpPraHu3MoB (OHTOreHe3).

22

[IpssMoe 1 HENpsIMOE Pa3BUTHE.
OMOpHOHANIBHBIN U TOCTAIMOPUOHAIIBHBII
nepuo/ibl pa3BuTHsA. OCHOBHBIE ATaIlbI
smOpuorenesa. [Ipuannbl HapyIIeHUH
pa3BUTHUS OpraHU3Ma.

23

OHTOrexes uenoBeka. PenpoaykTuBHOE
3JI0POBBE; €T0 3HAUYCHHE IS Oy ayIIHNX
nokoaeHui moaeu. IlocaeacTeus
BJIMSIHHS aJIKOTOJISI, HHKOTHHA,
HApKOTUYECKUX BEIIECTB HA Pa3BUTHE
3apopliia yenoBeka. [lepuoas
OCTAIMOPHOHAIBHOTO Pa3BUTHSL.

Tema 3.5 HaciaeacTBeHHOCTH U
U3MEHYMBOCTb.

24

HacnencTBeHHOCTh M U3MEHYUBOCTS -
CBOMCTBA OpraHusma. I 'eneTuka — Hayka
0 3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U
U3MEHYUBOCTH.

JlaGopaTopHas padora Ne4.
«CocTaBlIeHHE NPOCTEUIINX CXEM
CKpEILLUBAHUSD).

HNHceTpyKTaXK 110 TEXHUKE
0€e30MaCHOCTH.

25

[".MeH1e/1b-0CHOBOITOJI0KHUK T€HETHKH.
3aKOHOMEPHOCTH HaCIE0BaHUs,
ycTaHoBieHHbIEe [ . Menaenem.
Monorubpunnoe ckpemmBanue. [lepBbiii
3aK0H MeHens — 3aKk0H

opranuszanus megcraa
MOTHBUPOBAHHBIX U
SPYIUPOBAHHBIX
yYalluxcsl HaJ UX
HEYCIEBAIOIIUMU
OJIHOKJIACCHUKAMH,




JIOMUHHUPOBaHUA. BTOpoi 3aK0H
MeHiens — 3aK0H paclIeIeHUs. 3aKOH
YUCTOTHI TAMET.

JlaGopaTopnas padora NeS.

«PenieHne 37eMEeHTapHBIX TEHETUYECKUX
3a1audy.

HNHCTPYKTAXK 110 TEXHUKE
0e30IaCHOCTH.

JIAIOIIEro MKOJIbHUKAM
COLMAJILHO 3HAYUMBIN
ONBIT COTPYITHUYECTBA U
B3aMMHOM ITIOMOIIIY;

26

JurubpuaHoe ckpemmBanue. Tpetuit
3aKOH MeHiens — 3aKOH HE3aBUCUMOTO
HaclieJ0BaHusl. AHATU3UPYIOIIEe
CKpEIIMBAHUE.

Pemenne 3amay Ha 3 3akoH Menpens.

27

XpOMOCOMHaSI TCOPpUA
HaCJICACTBCHHOCTH.
Pemenue 3aJa4 Ha CLHCIIJICHUC.

28

CoBpeMeHHbIE IPEICTABICHUS O T€HE U
reHoMme. BzanmonencTeue reHos.
JlabGopaTopHas padora Ne6.
BrisiBIeHHE HCTOYHUKOB MyTareHOB B
OKpYy>Karolien cpejie (KOCBEHHO) U
OIICHKA BO3MOYHBIX MMOCIEICTBUI UX
BJIMSIHUS HA opraHu3M. MHCTPyKTaXK 110
TeXHUKe 0e30I1aCHOCTH.

29

I'eneTuka nosa. [1o10BBIE XPOMOCOMBI.
CrenyeHHOe ¢ TI0JIOM HaclieIoBaHue.
Pemenne 3a1aq Ha CIIETICHUE.

30

3aKOHOMEPHOCTH U3MEHYNBOCTH.
HacnencrBeHHas 1 HEHACIIEICTBEHHAS
M3MEHYUBOCTh. Moan(pUKaILIOHHAS
n3MeHunBocTh. KoMOnHaTuBHas 1
MyTallMOHHAS] ”3MEHYMBOCTh. MyTalnu.
Tunbl Mytanui. MyTanoOHHbIE
¢dakTopbl. 3HaUEHUE TEHETUKHU IJIs
MeIUUUHBL. BinsiHre MyTareHoB Ha
opraHusM 4yenoseka. Hacnencrsennsie
00J1e3HH YeI0BEKa U UX MPUYUHBI.
JlaGopaTopHnasi padora Ne7.
N3ydyeHne n3MEeHYNBOCTH.
HNHCTpYKTAXK 110 TEXHUKE
0€e30MacCHOCTH.

31

3auer Ne2 no treme «Opranmzm».TecT.

Tema 3.6 OCHOBBI CeJICKIIUMN.

WHUILIMMPOBAHUE U
MOJICPKKa




Bbuorexnosorus.

HCCIIEIOBATEIbCKOM
JeSITeIbHOCTH
IIKOJIbHAKOB B pPaMKaXx
peanu3anuu MU
WHIMBUIYJTbHBIX U
TPYIIOBBIX
HCCIIeI0BATEIHCKUX
MIPOEKTOB, YTO JIACT
HIKOJIbHUKAM
BO3MOYKHOCTb
MPUOOPECTH HABBIK
CaMOCTOSITEIILHOTO
pELICHUS TEOPETUUECKOU
p0oOJIeMBI, HaBBIK
TeHepUPOBAHUS U
odopMiIeHUS
COOCTBEHHBIX HIEH,
HABBIK YBAXKUTEIHHOTO
OTHOILICHUS K UY>KUM
uzesiM, 0pOPMIICHHBIM B
paboTtax napyrux
UCCIIEe10BaTENEH, HABBIK
myOJIMYHOTO
BBICTYTUICHUS TIEpPE
ayIUTOPUEH,
apryMEHTUPOBaHUS U
OTCTaMBaHUS CBOECHU
TOYKH 3PEHUSI.

32

OCHOBBI CEISKIIMU: METObI U
JIOCTHXKEHUA. [ 'eHeTuKa-TeopeTnyecKas
ocHoBa cenekiuu. Cenekiys. YueHue
H.M.BaBuiosa o 1ieHTpax MHOTO0Opasus
U TIPOUCXOXKICHUSI KYIbTYPHBIX
pacteHuii. OCHOBHBIE METO/IbI CEJICKIINU:
rudpuan3aIusi, ICKyCCTBEHHBIN 0TOOD.
OCHOBHBIE IOCTHXKEHUSI U HAITPaBJICHUS
COBPEMEHHOW CEJICKIINH.

33

buorexHomorus: TOCTHXEHUS U
MEePCIEKTUBHI pa3ButTus. [ eHHas
nHxeHepua. Knonuposanue.
['eneTrueckn MoupHUITMPOBAHHbBIE
OpraHU3Mbl. ITHYECKUE ACTIEKThI
Pa3BUTHS HEKOTOPBIX UCCIICTOBAHH B
OMOTEXHOJOTUH (KIIOHUPOBAHUE
YeJI0BEKA).

JlabopaTopHas padora Ne§.




«AHanIn3 U OlIEHKA STHYECKHUX aCTIeKTOB
Pa3BHUTHUA UCCIICIOBAaHUN B
OMOTEXHOJOTUH (KIIOHHUPOBAHHUE
qenoBeka)y». MHCTPYKTAXK MO TEXHUKE
0e30MacHOCTH.

34

IIpomexyTounas arrectauus: Kondepenims. 1

Bcero 3a roag

34y

TEMATUYECKOE ILIAHUPOBAHUWE, B TOM YUCJIE C YYETOM

PABOYEW NPOT'PAMMBI BOCIIUTAHUS C YKASAHUEM YACOB,

OTBOJAMMBIX HA OCBOEHME KAXKJIOW TEMBI.

11 kaacc (33 yaca)

Pa3pen 1. Buna

Tema 1. UcTopusi 3B0IIOLIUOHHBIX uael (44)

Peammzanmuga BocmmmTaTeIbHOTO
MOTEHIIMAJa ypoKa

Ne m\it Kou-Bo Tema ypoka YCTaHOBJICHUE JJOBEPUTEIBHBIX
4acoB OTHOUICHUI MEX]ly YUUTEIIEM U
€ro y4eHHUKamH,
CIIOCOOCTBYIOITUX
MO3UTUBHOMY BOCIIPHUSITHIO
y4alyuMucs TpeOOBaHU U
IpOCKO yuuTeNsl, MPUBJICUEHUIO
WX BHUMaHUS K 00CykaaeMoi
Ha ypoke nHpopMauuu,
aKTUBU3AINN UX
MTO3HABATEIbHON
JesITeNIbHOCTH;
1 HcTopust H5BOIFOIIMOHHBIX UJIEH.
2 Teopus JIunues, yuenue
JK.b.JIamapka, Teopus XK. KroBse
3 [Ipennocbuiku BO3HUKHOBEHUS
teopun JlapBruHa
4 OBosonroHHas Teopust JlapBuHa,

ee poJib B GOpMUPOBAHUU
COBPEMEHHOM KapTHHBI MUPa




Tema .2. CoBpeMeHHOE IBOJIOIMOHHOE YueHune (94).

NpUBJICYCHHE BHUMAHUS
IIKOJILHUKOB K IIEHHOCTHOMY
aCMeKTy M3y4aeMbIX Ha YpPOKax
SIBJICHUI, OpraHU3aIus uX
paboTHI C MOTyyaeMoi Ha
YpOKe COLMaIbHO 3HAYMMOMN
uHpopmaImein —
UHUIIMHPOBAHKE €€
00CYXKIeHN s, BBICKA3bIBAaHUS
y4alIMMKCsI CBOEr0 MHEHHUS T10
€€ MOBO/Ty, BBIPAOOTKU CBOETO
K HCM OTHOLLICHMS;

Bua: xputepuu u CTpyKTypa.

JI. p. 1. Oniucanme ocoGelt Buaa
10 MOP(OJIOTHYECKOMY
KPUTEPHIO

[Monynsitust — aneMeHTapHas
CTPYKTypa BUAa

DaKTOpHI SBOJIIOLUH.
EcrectBennsbIit 0TOOP

JL.p.2. BeIBiI€HUE N3MEHUYHUBOCTH
y 0co0ei 0JTHOTO BUIa

AnanTanusi OpraHu3MoB K
YCIIOBUSIM OOHTaHMUS

BunoobOpaszoBanue kak pe3yyibTar
sBotoum. JI.p.3. BeisiBineHue
MPUCTIOCOOJICHUI OPTaHU3MOB K
cpeae oOuTaHus

10

CoxpaHeHre MHOTOOOpa3us
BUJIOB

11

JlokazarenbCcTBa PBOJIIOIUN
OPraHM4YeCcKOTro MUpa

12

JlokazarenbCcTBa PBOJIIOIUN
OPraHUYECKOTO MUPA

13

VYpoxk 00001IeHNS 3HAHUH 110
Teme «COBpEMEHHOE
ABOJIIOLIMOHHOE YYEHUE»

opranu3zauus megcraa
MOTHBUPOBAHHBIX U
SPYIUPOBAHHBIX YUAIIUXCS HAJ
UX HEYCIEBAIOIINMHU
OJTHOKJIACCHUKaMHU, JTAIOLIETO
HIKOJIbHUKaM COLIMAJIbHO




3HAYUMBIHA OMBIT
COTPYJIHUYECTBA U B3aUMHOU
TTOMOIIIY;

Tema 3. Ilpoucxo:xknenue s;kn3uu Ha 3emiie (34)

14 Jl.p.4. AHanu3 u orieHKa
Pa3IMYHBIX THIIOTE3
MIPOUCXOKICHUS KU3HH

15 CoBpeMeHHbIE NPECTABICHUS O
MIPOUCXOKICHUN KU3HH

16 Y cnokHEeHNEe KUBBIX OPTaHU3MOB
Ha 3eMJie B MPOIECCEe IBOJIOINHU

Tema 4. IIpoucxo:xknenne yejoBeka (44).

17 ['unoTe3sl IPOUCXOXKIACHUS
yenoseka. JI.p.5. AHanu3 u
OIICHKA Pa3IMYHBIX THIIOTE3
MIPOUCXOKICHUS YEJIOBEKa

18 DBOJIONHS YeTIOBEKA.
JL.p.6. BesiBIEeHNE IPU3HAKOB
CXOJICTBA 3apOJIBIIICH YeIOBEKa
U IPYTHX MJICKOTTUTAIONINX KaK
JTIOKA3aTeJIbCTBO UX POJICTRBA.

19 Pacer

20 BuoBoe e1MHCTBO YeJIOBEKA

Pasnea 2. Ikocucremnl Tema .

1. Okonornueckue paxkropsl (3 4).

MHULMUPOBAHUE U MOICPKKA
HCCIIEIOBATEIbCKOM
JESATETHLHOCTH TKOJIHHUKOB B
paMKax peaau3ali UMU
WHINBUIYATBHBIX U TPYIITOBBIX
HCCJIEI0BATEIHCKUX MTPOCKTOB,
YTO JAcT IIKOJbHUKAM
BO3MOYHOCTb MPUOOPECTH
HABBIK CAMOCTOSITEIILHOTO
pelIeHns TEOPETUYECKOU
po0JIeMbl, HABBIK
TeHepUpOBaHUS U OPOpPMITCHHUS
COOCTBCHHBIX UJICH, HABBIK
YBaXXUTEJIHHOTO OTHOILLICHHUS K
qy>KUM U7esM, OPOPMIICHHBIM B
paboTtax Ipyrux
HCcIe0BaTelIeH, HAaBbIK
MyOJUYHOTO BBICTYIUICHHUS
repe]1 ay IMTOPUEN,




apryMEHTUPOBAHUS U
OTCTAaWBAHUS CBOEU TOUKH
3pEHUS.

21 Opranusm u cpena
22 Abuotnyeckue GaKkTopsbl
23 buoTtnueckue hakTopsl cpesl

Tema .2. CTpykTypa 3K0cucTeM (6 4).

NPUMEHEHHUE Ha YPOKe
MHTEPAKTUBHBIX POpPM pabOThI
YUaLIUXCA: UHTEIJICKTYalbHBIX
UTp, CTUMYJIUPYIOLIUX
MO3HABATEIbHYI0 MOTHBAIUIO
IIKOJIbHUKOB,;

24

CTpyKTypa S5KOCHCTEM.

25

[Tumessie cBszu. JL.p.7.
CocraBneHue cxeMm nepenaum
BEILECTBA U DHEPTUU B
DKOCUCTEME.

26

KpyroBopoTt BelecTB U SHEPTUM.

[IprurHBl YCTOMYUBOCTH
skocucteM. JI.p. 8BrisiBiieHNE
aHTPONOTE€HHBIX U3BMEHEHUN B
HKOCUCTEMAX CBOCH MECTHOCTH

27

HckyccTBeHHBIE COOOIIECTBA —
arpoueHO3bI.
JLp.9CpaBHurenbHas
XapaKTEPUCTUKA SKOCUCTEM U
arpo’KOCUCTEM CBOEH
MECTHOCTH

28

Ypoxk — npaktukym. Pemenne
sKoJiornueckux 3agad. JI.p.10.
HccnenoBanne n3MeHEHUN B
HKOCHUCTEMAX.

29

Dkckypceust « MIckyccTBEeHHBIE
(mapk) U ecrecTBeHHbIE (J1EC)
KOCHCTEMBI

Tema.3

buocdepa riodanbHas 3xkocucrema (1lu).

30

buocdepa - rmobanbHas




aKocucTeMa. Poib KUBBIX
OopraHu3MoB B Ouocdepe

Tema 4. buocgepa u yenoBexk (24).

WHUIMAPOBAHKE U TIOICPKKA
HCCIIeI0BATEIHLCKON
JEATETHbHOCTH TKOJIHHUKOB B
pamMKax peanu3alui UMUA
WHIUBUIYATBHBIX U TPYIITOBBIX
HCCJIeI0BATEIHCKUX MTPOCKTOB,
YTO JACT MIKOJbHUKAM
BO3MOHOCTh MPUOOPECTH
HABBIK CAMOCTOSTEIHLHOTO
PELICHUS TEOPETUIECKOU
poOJIeMBI, HaBBIK
reHepUpOBaHUs U 0(OPMIICHUS
COOCTBEHHBIX HJICH, HABBIK
YBOKHUTEIHHOT'O OTHOIICHUS K
qyKUM HJIesIM, 0QOPMIICHHBIM B
paboTtax napyrux
HCCIICIOBATENICH, HABBIK
myOJIMYHOTO BBICTYTLICHHS
nepes ay IuTOpHei,
apryMEHTUPOBAHUS U
OTCTauBaHUS CBOCU TOUKU
3pEHUsl.
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DKOJIOTMYECKHE NpoOJIeMbl

[TyTH pereHus 3K0JIOTHISCKUX
npobiem JL.p.11. Ananus u
OLICHKA MOCJICACTBUM
COOCTBEHHOM JIESITEIbHOCTH B

OC.
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IIpupoaHbIe pecypehl U UX
ucnons3oBanue JI.p.12. Ananus
U OLICHKA TJI00AJIbHBIX
AKOJIOTUYECKUX MPOOIIeM U
IyTEU UX PELICHUS.
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ITpomexyTouHas arrectanus (3a4er)

Bcero 3a rox 33 yaca







