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Pabouas mnporpamma mno mnpeamery «buonorus» (mpeameTHas 00JacTh
«EcTecTBeHHBIE  HAayKU») COCTaBlIieHAa B  COOTBETCTBUM ¢  DenepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CpPEAHEro 001Iero oopa3oBaHus, ¢
yuetoM [IpumepHOll OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl CPEIHEro OOILEro
o0pa3oBaHUs U aBTOPCKOM MporpamMMmsbl 1o 6uosioruu (6a30Beiil ypoBens) mis 10-11
kiaccoB (aBTopel U.b. Aradonona, B.I. CuBormna3zos).

PaGouas mporpamma cocTtaBieHa B pamMkax YMK buonorus. OOGmias
ouonorusi» bazoswiii ypoBeHb. 10 u 11 wi.: yueOnuku / B.M. Cusornazos, U.b.
Aradonoga, E.T. 3axaposa (M.: Ipoda, 2017).

[Iporpamma no Guonoruu (6a30Bblii ypoBeHb) B 10-11 kmaccax paccuuTaHa
Ha 68 4yacoB, u3 pacyeTa | yac B He/IeIO B KaXKJI0M KJlacce.

1. Ilnanupyemble pe3yabTaThl OCBOCHHUSI Y4eOHOI0 MpeaMeTa
«buosorus» B 10-11 kiaccax

B cootBeTcTBUM C TpeOOBaHUAMHM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpazoBareiabHOM Mporpammbl DeepaibHOro TOCyIapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHjapra cpeaHero oOmiero ooOpa3oBaHus paboyas MporpaMma IO TPeIMETy
«buonorus» mna 10-11 kmaccoB (6a30BBIM ypOBEHB) HampaBjieHa HAa JOCTHKEHUE
00y4YaroIMMHUCS JIMYHOCTHBIX, METAPEIMETHBIX U TPEIMETHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE Ppe3yJbTaThl OCBOEHHMSI OCHOBHOIl 00pa3oBaTebHOM
NMPOrpamMMbl JTOJDKHBI OTPaXKaTh:

1) poccuiickyto rpaXkJaHCKYI0 HIEHTUHYHOCTh, TATPUOTH3M, YBAXKEHUE K CBOEMY
HapoJly, YyBCTBA OTBETCTBCHHOCTH mepen PoauHOM, ropaocTH 3a CBOM Kpaiul, CBOKO
Ponuny, npouuioe u HacTOsIIIEE MHOTOHAIIMOHAIBHOTO Haponaa Poccuu, yBaxeHue
TOCYJapCTBEHHBIX CUMBOJIOB (repO, ¢uiar, TuMH);

2) TPOKIAHCKYIO TIO3WIMI0 KAaK aKTHMBHOTO M OTBETCTBEHHOTO UJICHA
pOCCUHCKOro OOIIEeCTBa, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHBIE TIpaBa U
00S3aHHOCTH, YBAXXAIONIETO 3aKOH W TPABOMOPSIOK, O0JIaaloIIer0 YyBCTBOM
COOCTBEHHOTO  JTOCTOMHCTBA, OCO3HAaHHO  NPHHUMAIOLIETO  TPaJAUIIMOHHBIE
HallUOHAJIbHbIE UM OOLIEYEJIOBEUYECKUE T'yMaHUCTUYECKUE U JIEMOKPATHYECKHUE
LIEHHOCTU;

3) TOTOBHOCTH K clTy>)keHUI0 OTE4YeCTBY, €ro 3aluTe;

4) chopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHM W OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha JHAJIOTe
KyJbTYyp, a TaKK€ Pa3TUIHBIX (HOPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MecCTa B MOJIUKYJIBTYPHOM MHUPE;

5) chopMHUPOBAaHHOCT, OCHOB  CaMOpa3BUTHS M  CAaMOBOCIIUTAaHUS B
COOTBETCTBUM C OOIIEYETOBEYECKUMHU IIEHHOCTSMH M UJAcalaMu TPakJIaHCKOIo
oOllecTBa; TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSTENILHOM, TBOPUYECKON U
OTBETCTBEHHOU €SI TEIHLHOCTH;



6) ToJIepaHTHOE CO3HAHUE U MOBEJCHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTD
U CIOCOOHOCTH BECTH JHUAJIOr C JAPYTUMU JIIOJbMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAaHWMsI, HAXOAUTh OOIIWE e W COTPYAHUYATH JJII WX JOCTIKCHUS,
CIOCOOHOCTH MPOTUBOCTOSATH UACOJIOTUU IKCTPEMU3MA, HALIMOHAIU3MA, KCEHOPOOUH,
TUCKPUMHUHAIIMA TI0 COIUAIBHBIM, PEJIWTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM M IPYTUM HETaTHBHBIM COIUATLHBIM SIBJICHUSM;

7) HaBBIKM COTPYIHMYECTBA CO CBEPCTHHUKAMHU, TETbMH MIIQJIIETO BO3pacTa,
B3pOCIBIMA B 00pa3oBaTelbHOM,  OOILIECTBEHHO  TOJIE3HOM,  y4yeOHO-
HCCIIeIOBATEIBCKOM, MPOEKTHOM U APYTUX BUAAX ESITEIHHOCTH;

8) HpAaBCTBEHHOE CO3HAHME U T[IOBEJCHHE HAa OCHOBE YCBOCHUS
00LIeYeIOBEYECKUX [ICHHOCTEH;

9) roTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM UKCJIE CaMO0OpPa30BaAHMIO,
Ha TIPOTSHKEHWM BCEH IKWU3HU, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMI0 KaK YCJOBHIO YCHEIIHOW MNpOPEecCHOHAIbHON U O0OIEeCTBEHHON
NEeSITEbHOCTH;

10) scTeTHyecKOe OTHOIICHHE K MHUPY, BKJIIOYash 3CTETUKY ObITa, HAyYHOIrO
U TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIECHUIH;

11) npuHsATHE W peaTM3alyi0 IICHHOCTEH 3J0pOBOro M 0Oe30macHOro obdpasa
KU3HH, TOTPEOHOCTH B PU3UIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATUSIX CTIOPTHUBHO -
037I0POBUTCIIBHONW JEATEIBHOCTBIO, HEMPHUATHE BPEAHBIX TPUBBIYCK: KYpPEHUS,
yIoTpeOIeHUs aJIKOrojIsl, HAPKOTUKOB;

12) OepexHOe, OTBETCTBEHHOE U KOMIICTCHTHOE OTHOIICHUE K (PU3UUECCKOMY
U TICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJIEH, YMEHHUE
OKa3bIBATh MEPBYIO MTOMOIIIb;

13) oco3HaHHBIN BBIOOp Oyaymied mpodecCud U BO3MOKHOCTEH pealin3aliu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIECHUE K MPOGECcCUOHANBHON JESITEIIbHOCTH
KaK BO3MO>KHOCTH YYacTHsl B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX TTPOOJIEM;

14) chopMUPOBAaHHOCTH 3KOJOTHYECKOTO MBINIJICHUS, MOHUMAHHS BIIMSHUS
COLIMAJIEHO-PKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHME TPHUPOJHOW M COLMAIBHOMN
Cpellibl; IPUOOPETEHNE OTBITA YKOJIOTO-HAPABICHHOH JCSITEIILHOCTH;

15) OTBETCTBEHHOE OTHOIIECHUE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHSTHUS LIECHHOCTEN CEMENHOMN KU3HU.

MeTanpeaMeTHble pe3yabTaTbl OCBOCHUSI OCHOBHOH 00pa3oBaTe/IbHOMH
NMPOrpaMMbl JTIOJKHBI OTPaXaTh:

1) yMeHHE CaMOCTOSITEILHO OINPEACIATh LEIH ACATCILHOCTH W COCTABIISTH
IJIaHBl  JICSITEIBHOCTH; CaMOCTOSITEIBHO  OCYLIECTBJISATb, KOHTPOJIWPOBATH U
KOPPEKTHUPOBATh JAEATEIIBHOCTD; WCMOJb30BaTh BCE BO3MOXHBIE pPECYpChl IS
JOCTH>KEHUS TIOCTABJICHHBIX 1LIeJIed M peain3alliy TUIaHOB AESATEIbHOCTH; BHIOUPATH
YCIICIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAlHSIX;

2) yMeHHe TPOJYKTHMBHO OOIAThCSI W B3aMMOJECHCTBOBaThH B MPOIECCE
COBMECTHOM JI€SATEIIbHOCTH, YUYUTHIBATh NO3UIMU APYTUX YUYACTHUKOB JIESITEIBHOCTH,
3¢ PexkTUBHO pazpenaTb KOHMIUKTHI;



3) BiageHuEe HABBIKAMHM IO3HABATEIbHOM, Y4eOHO-HCCIEAOBATENbCKOW H
MIPOEKTHOW JESTENIbHOCTH, HAaBBIKAMHU pa3pelieHus MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOJOB PEIICHMs MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO Pa3JIMYHbIX METO/IOB MO3HAHMUS;

4) TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSTEIHHOM HHPOPMAITMOHHO-
MO3HABATEIIbHON JI€ITEbHOCTH, BIIAJICHUE HABBIKAMM IMOJYYEHHUS HEOOXOIUMOM
nH(popMalK U3 CIOBApei pa3HBIX TUIIOB, YMEHUE OPUCHTUPOBATHCA B PA3TUUYHBIX
HUCTOYHUKAX UWH(MOpPMAlMKM, KPUTHUYECKU OIICHUBATh U  HHTEPIPETUPOBATH
MH(OpMAIIIO, TOJYYaeMYI0 U3 PA3IUUYHBIX HICTOYHUKOB;

5) yMeHue UCIOoJIb30BaTh CPeACTBA MHOOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
texHosioruit (manee — WMKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX H
OpraHU3alMOHHBIX 3ajad C COOJIIoJIeHneM TpeOOBaHUNW HPrOHOMHUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHBI, pecypcocOepexeHusi, MPaBOBbIX U ITUYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 6€301aCHOCTH;

6) yMmMeHHe OmNpeleNsITh Ha3HauyeHue U (PYHKIMH pPa3IMYHBIX COLUAIBHBIX
UHCTUTYTOB,;

7) yMeHUe caMOCTOSITEILHO OLIEHUBATh U PUHUMATD PEIICHUS, ONIPEICIISIONINE
CTpPATEruIo MOBEJCHUS, C YYETOM IPakIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BnameHWe SA3BIKOBBIMH CpPEJCTBAMH — YMCHHE SICHO, JIOTHYHO U TOYHO
U3J1araTh CBOIO TOYKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

9) BrageHuWe HaBBIKAMHM TIO3HABATEIBbHOM pedIeKCMH KaK OCO3HAHUs
COBEPIIAEMBbIX JEHCTBUHN M MBICIUTENBHBIX MTPOLIECCOB, X PE3YJILTATOB U OCHOBAHMIA,
TpaHUIl CBOET0 3HAHWS U HE3HAHUS, HOBBIX MO3HABATENBHBIX 3a7a4 M CPEJCTB MX
JOCTHXKEHUS.

IIpenmeTHble pe3yabTaThl OCBOEHHMSI OCHOBHOM 00pa3oBaTebHOM
NporpaMMbl 1o GHOJIOTUN HA 6GA30BOM YPOBHE JOJKHBI OTPAKATh:

1) chopMUpPOBAaHHOCTH TMPEJACTABICHUM O POJX M MECTe OHOJIOTHH B
COBPEMEHHOW HAYYHOW KapTHHE MUPA; TOHUMaHHUE POJIK OUOJIOTHH B (POPMUPOBAHUU
Kpyro3opa u GyHKIMOHATHHOM IPAaMOTHOCTH YEJIOBEKA /I PEIICHUS MPAKTUYECKUX
3azay;

2) BJIaieHUE OCHOBOIIOJATAIOIIUMHY MOHITUAMHU U TPEACTABICHUSMH O KUBOU
IIPUPOZE, €€ YPOBHEBOW OpraHU3allid W 3BOJIOLUHU; YBEPEHHOE I0Jb30BaHUE
OMONOTUYECKON TEPMHUHOJIOTHUEN U CUMBOJIUKOM;

3) BlIaJiecHHEe OCHOBHBIMU METOJaMU HayYHOTO MTO3HAHUS, UCIIOIb3YEMBIMHU MPU
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB M DKOCHUCTEM: OIMCAHUE,
W3MEpeHHe, TPOBEICHUE HAONIOJACHUI; BBHIIBICHWE W OIICHKA aHTPOMOTEHHBIX
W3MEHECHUH B IIPUPO/IE;

4) chopMHUPOBAHHOCTh YMEHHH OOBSICHATh pPE3YyJIbTAaThl OHOJOTHUYECKHUX
HKCIIEPUMEHTOB, PEIIATh MIEMEHTAPHbBIE OMOJIOTHYECKUE 3a/1a4H;

5) cdhopMuUpPOBaHHOCT, COOCTBEHHOW TO3WIMM IO  OTHOIICHHUIO K
Ouosiornueckoi MHPoOpMaIuu, MOIy4aeMol U3 pa3HbIX UCTOYHUKOB, K TII00AIbHBIM
AKOJIOTUYECKUM MPOOJIeMaM U MyTsIM UX PEIICHUSI.



B pesynemame u3zyuenus yuebnozo npeomema «buonozua» na ypoeue
cpeonezo oouezo 00pazoeanus:

Buinycknuk na 6azoeom ypoene nayuumcsa:

— packpeiBaTh Ha HpUMEpax posib Ouosorud B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPa U B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH;

— NOHUMATh U ONKCHIBATh B3aUMOCBSI3b MEK/Y €CTECTBEHHBIMU HAayKaMU:
Oouonoruei, GpU3NKOI, XuMUEH; yCTaHABIMBATh B3aUMOCBS3b IPUPOIHBIX SIBJICHHUI;

—  TIOHMMATh CMBIC], Pa3jiu4aTh U OINHUCHIBATh CHUCTEMHYIO CBA3b MEXKIY
OCHOBOIOJIATAIOIIMMU  OMOJIOTMYECKUMHU TMOHSATUSIMU: KJIETKA, OpPraHu3M, BHJ,
IKOocUcTeMa, orocdepa;

— UCIIOJIb30BaTh OCHOBHBIE METOJbl HAyYHOI'O IO3HAHMS B YYEOHBIX
OMOJIOTUYECKUX  MCCIEIOBAHUAX, MPOBOAUTH OJKCHEPUMEHTHl MO  HU3YUYECHHIO
OMOJOrNYeCKUX OOBEKTOB U SBJICHUN, OOBACHATH pE3ylbTaThl SKCIIEPUMEHTOB,
aHAIM3UPOBATH UX, GOPMYIUPOBATH BHIBOJIHI;

— dbopMynupoBaTh ~ TUNOTE3bl  HAa  OCHOBAHMM  MPEIJIOKEHHOUN
Ounonornyeckoil ”HGOPMAIIMK U MpeIaraTh BApUaHThI IPOBEPKHU TUIIOTE3;

— CpaBHMBATh OHOJIOTMYECKHE OOBEKTHI MEXIy CO00M MO 3aJaHHBIM
KPUTEPUSIM, JI€TIaTh BBIBOJIBI M1 YMO3AKIIOUEHHUSI HA OCHOBE CPaBHEHUS;

— 000CHOBBIBATh €IMHCTBO UBOW M HEKUBOU MPHUPOIBI, POJCTBO KUBBIX
OpraHU3MOB, B3aWMOCBS3M OPraHU3MOB M OKPYJXKAlOLIEH Cpeapl Ha OCHOBE
OMOJIOrMUECKUX TEOPUI;

— OPUBOJUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPyl OPraHUYECKHX
COEIMHEHUH KJIeTKU (O€TIKOB, )KUPOB, YIIIEBOJOB, HYKJIEMHOBBIX KHCIIOT);

— pacrno3HaBaTh KJIETKU (IPOKApHOT M dYKApHOT, PACTEHUH U KUBOTHBIX)
[0 ONMHCAaHUIO, HA CXEMaTHUYECKUX M300pakKeHUSX; YCTaHABIUBATh CBSI3b CTPOCHUS
U (QYHKITUH KOMITOHEHTOB KJIETKH, 000OCHOBBIBATH MHOTO00OPa31e KIETOK;

— paco3HaBaTh MOMYJISIINIO U OMOIOTMYECKU BUJ IO OCHOBHBIM IIPU3HAKAM;

— ONHUCHIBaTh (PEHOTUI MHOTOKJIETOUHBIX PACTEHUH U IKUBOTHBIX IIO
MOpP(OJIOTUYECKOMY KPUTEPHIO;

— OOBACHITH MHOT00Opa3ue OPraHu3MOB, IPUMEHSS SBOIIOLMOHHYIO TEOPHIO;

— KJIaccUPUIMPOBATH OMOIOTHYECKUE OOBEKTHI HA OCHOBAaHUH OHOTO HJIH
HECKOJIbKMX CYIIECTBEHHBIX TPU3HAKOB (THMbl MHUTAHUSA, CHOCOOBI JBIXaHUSA U
Pa3MHOXKEHUSI, 0COOCHHOCTH Pa3BUTHS);

— OOBSICHATH IPUYMHBI HACTIEACTBEHHBIX 3a00JI€BaHUM;

— BBISIBJIATh U3MEHUYUBOCTH Y OPraHU3MOB; OOBSCHATH MPOSIBICHHE BHUIOB
W3MEHYMBOCTH,  HUCIOJIb3Ys  3aKOHOMEpPHOCTH  HM3MEHYMBOCTH;  CPaBHUBATh
HACJIEICTBEHHYIO M HEHACIIECTBEHHYIO U3MEHUYUBOCTD;

— BBISIBJIAITE  Mop(doriorndeckue, (U3NOIOTUYECKHE, TOBEACHUYCCKUE
a/lanTaluy OPraHu3MOB K cpejie OOUTaHUs U JEHCTBUIO HKOJIOTMYECKUX (PaKTOPOB;

— COCTaBIISITh CXEMbl IIE€PEHOCA BEIIECTB M SHEPrMU B 3KOCUCTEME (LEnH
MUTaHUSA );

— MIPUBOJINUTH J0Ka3aTesIbCTBA HEO00XOIMMOCTH COXPAaHEHUS
Oropa3zHooOpazus 111 yCTOMYMBOrO pa3BUTHS U OXPaHbl OKPYKAIOIIEH Cpe/bl;

— OLICHMBATh JIOCTOBEPHOCTHh OMOJOTMYECKON MH(pOpMaluy, MOJTYy4EHHOU
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U3 pPa3HbIX UCTOYHHUKOB, BBIACISATh HEOOXOAUMYI0 HH(POPMALIMIO JIJIS1 UCIIOIb30BaAHUS
ee B yueOHO! JeATEeIbHOCTH U PEIICHUH MPAKTUYECKUX 3a/1a4;

— MPEACTABIATh OMOJIOTMYECKYI0 MH(POPMALIMIO B BUAE TEKCTa, TAOJIMIIbI,
rpaduka, AuarpaMMsbl U J1eJaTh BbIBOJbl HA OCHOBAHHUHU MPEACTABICHHBIX JTAHHbIX;

— OLICHMBATh POJb JIOCTH)KCHUM TE€HETHKH, CENeKIHH, OMOTEXHOJIOTHUU
B [IPAKTUYECKOM JESTEIBHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

— OOBSACHATh HEraTMBHOE BIHUSHHME BEIIECTB (QJIKOroyis, HUKOTHHA,
HAapKOTHYECKHUX BEILIECTB) HA 3apObIIIEBOE PA3BUTHE YEIIOBEKA;

— OOBSACHATD MOCJEICTBUS BIUSHUS MyTareHOB;

— O0O0BSACHATH BO3MOKHBIE IPUYMHBI HACIIEICTBEHHBIX 3a00JI€BaHU.

Buvinycknuk na 6a3o060m ypoene noayuum 603MOMNCHOCHIb HAYYUMbCA '

— oasamv HayyHoe O00VACHeHUe OuonNocudecKuUM Gaxkmam, npoyeccam,
ABNEHUAM, 3AKOHOMEPHOCMSAM, UCHONb3Y Ouonocudeckue meopuu (KiemouHyro,
960IIOYUOHHYIO), YUeHue 0 buocghepe, 3aKOHbL HACIEOCMBEHHOCMU, 3AKOHOMEPHOCIU
UBMEHYUBOCTU,

- Xapaxkmepuzoeamsv COBPEeMeHHble HANPAeieHUsl 8 pa3eUumuu OUOLo2UU,
ONUCHIBAMNb UX BOZMONCHOE UCNONB30BAHUE 8 NPAKMUYECKOU 0esIMeNbHOCMU,

- CcpasHuBams cnocoowl OefleHusl Kiemku (Mumo3s u metios);

— pewams 3a0ayu Ha nocmpoenue Gpaemenma emopou yenu J[HK no
npeonoxcennomy ppaemenmy nepsou, uPHK (MmPHK) no yuacmxy /IHK;

- pewamsb  3a0a4yu  HA  onpeoeieHue  KOJIUYeCmed  XPOMOCOM 8
COMAMUYeCcKUx U NoJ0GbIX KIeMmKax, d MakKdce 8 KlemKkax neped Hadaiom OeleHUs.
(Mello3a unu Mumo3a) u no e2o OKOHYAHUU (0151 MHO2OKIIeMOYHbIX OP2AHUIMOB);

- pewiamsb 2eHemudeckue 3a0aii HA MOHOUOPUOHOE CKpewusaHue,
COCMABIAMb  CXeMbl  MOHOCUOPUOHO20 — CKPeWuUBaHus,  NPUMEHSsT  3aKOHbl
HACIe0CMBEHHOCMU U UCNOTIb3YSL OUOSIO2UYECKYI0 MEPMUHONO02UIO U CUMBOTIUKY,

- YCMAaHasueams mun HACIe008aAHUS U XAPAKmep NposileHUss NPU3HAKa
no 3A0aHHOI cXeme POOOCIOBHOU, NPUMEHSISI 3aKOHbL HACIeOCMBEHHOCU,

- OYeHUBamb pe3yIbmamsl 83AUMOOCUCMBUsL YeN08eKd U OKpycaroujell
cpeovl, NPOSHO3UPOBAMb BO3ZMOJNCHLIE NOCIEOCMBUSL O0esIMeIbHOCIU Yello8eKa Oils
CYWeCcmeo8ansi OMOCIbHbIX OUONIOCUYECKUX O00BbeKmMOo8 U YeavblX NPUPOOHbIX
coobwecms.



2. Conep:kanue yueOHOIro npeamera

Ne Ha3zBanue
OcHoBHOE coep:KaHue
n/n TeMbI
10 kaacc
Paszpnen 1. buonorus kak Hayka. MeToabl HAYYHOI 0 NO3HAHMS
1.1 | KpaTkas OOBEeKT wu3ydeHus: OHOJOTMH — KUBas MPUPOJA.
HCTOPUA Kparkas ucropus pazsutus 6uonoruu. Posib Ononorunyeckux
pa3BuTHs TEOpUM, HJEH, TUrnoTe3 B (POPMUPOBAHUU COBPEMEHHOMU
OMOJIOTH M. €CTEeCTBEHHO-HAyUYHOU CHUCTEMBI MHpA. Cucrema
Cucrema OMOJIOTUYECKUX HAYK.
OMOJIOrHYeCKUX Hemonctpanus. IToptpers yuenbix. Cxembl: «CBsi3b
HAYK OMOJIOTUU ¢ APYTMMHU Haykamny, «Cructema OMOIOTUUECKUX
HayK».
OcHoBHbI€ TTOHATUSA. bruonorus. Ku3ub
1.2 | CyutHocTh M CymHocTh ku3HU. (OCHOBHBIE CBOMCTBa JKUBOU
CBOMCTBA marepun. JKuBas mnpupoja Kak CJIOKHO OpraHU30BaHHAas
JKMBOTO. yepapxuyeckas CucTema, CylueCTBYIOIIasi B TPOCTPAHCTBE U
YpoBHHU BO BpeMeHU. buonornueckue cucrembl. OCHOBHBIE YPOBHHU
OpraHM3anumn OpraHu3aluy >KUBOM MaTepuu. MeTolbl MO3HAHUS KUBOU
H METObI IPUPOJIBI.
NMO3HAHUSA JleMoHcTpanusa. Cxembl: «YPOBHU OpraHU3aluy 5KUBON
JKUBOM Marepun», «CBONCTBA )KUBON MaTepum».
NMPUPOABI OcHoBHble mnioHATHs. CBOMCTBA KU3HU. YPOBHHU
OpraHU3aIMy KUBOW MPUPOIbL. MeToIbl MO3HAHUS KUBOU
MaTepuun
Pa3znen 2. Kulerka
2.1 | UcTopus Pa3zButue 3HaHuii o knerke. Pabotsl P. I'yka, A. BaH
U3YYeHUS Jlesenryka, K. bapa, P. bpoyna, P. Bupxosa. Kierounas
KJIETKH. teopust M. llnelinena u T. I1IBanHa. OCHOBHBIE MTOTOKEHUS
Kuerounas COBPEMEHHOU KJIIETOYHOU Teopuu. PoJb KiIIeTOUHON TEOpUH B
TEeOpUs dbopMupoBaHUU COBPEMEHHOU €CTECTBCHHO-HAYYHOUN
KapTUHBI MUpA.
Hemonctpanusa. Cxema «MHOTO0OOpa3ue KIETOK.
OcnoBuble noHsatus. Kierka. [utonorus. OcHOBHBIE
MOJIOKEHUS KJIETOYHOW TEOPUH
2.2 | Xumuveckuii EAMHCTBO 371€EMEHTHOTO0 XHUMHYECKOI'0 COCTAaBA KUBBIX

COCTaB KJICTKH

OPraHu3MOB KaK JOKa3aTeJIbCTBO €IMHCTBA MTPOUCXOXKICHUS
KUBOU MPUPOIbl. OOIIHOCTH JKHUBOW U HEXKUBOU IPUPOIBI HA
YPOBHE XUMHYECKHUX AJIEMEHTOB. OpraHoressl,
MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTBI, YIBTPAMUKPO3JIEMEHTHI,
UX pOJb B JKU3HEACATEIBHOCTH KIETKM M OpraHu3Ma.
Heopranuueckue BemiectBa. Bojma kak KoJblOenb BCEro
YKUBOT'0, 0COOEHHOCTH CTPOCHMS U CBOMCTBA. MUHEpaJIbHbIE




COJIM. 3HAaYEHUE HEOPTraHNYECKUX BEIIECTB B KM3HU KIECTKH
Y OpraHu3Ma.

Opranuueckue BEILIECTBA — CJIO’KHBIE
yIIepoAcOoAepKaIe COeAUHEHU. HU3KOMOIEKYIISIpHBIE U
BBICOKOMOJIEKYJISIPHBIE OPTaHUYECKHE BEIIECTBA. JIMMUIBL.
VYrneBoasl:  MOHOCAaxapuipl, Ionucaxapuabl.  benkmn.
Hyxnennossie kucnotel: JIHK, PHK. YV aBoenne momekyibl
JHK B knetke. IlpuHIMNuanbHOE CTPOCHUE U POJb
OpPraHWYECKUX BEIIECTB B KJIETKE U B OPraHU3ME YEJIOBEKA.

JlemMoHcTpanus. Jnarpammel: «Pacnpenenenue
XUMUYECKUX  DJIEMEHTOB B HEXHUBOM  NPHUPOAEN,
«Pacripefiennenue  XMMHUYECKUMX  DJJEMEHTOB B JKMBOH
npupoae». llepuoguueckas Tabiuia snemMeHToB. CXeMbl U
tabmuubl:  «CTtpoeHue Moliekyasl Oenkay, «CtpoeHue
monekynbl JIHK», «Ctpoenne monexynsl PHK», «Tumb
PHK», «¥Y nBoenne mosexymnsr JJHK».

OcHoBHble TIOHATUA. OpraHoreHbl, MaKpO3JEMEHTHI,
MUKPO3JIEMEHTHI, YIbTPAMUKPO3JIEMEHThI. CBOICTBA BOJBI.
Munepanbhble conu. buononumepsl. JIMNuabl, JUNOUABL,
yraeBojibl, Oenku, HykiaenHoBble kuciothl (JJHK, PHK).
Pennukanusa JJHK

2.3

Crtpoenue
JYKAPHOTHYECK
oM n
NPOKApUOTHYE
CKOH KJIETOK

Knerounas memOpana, mutoriasma, a1po. OCHOBHBIE
OpraHouAbl KJIETKHU: SHIOIUIa3MaTHYeCcKas CeTh, amnmapar
["onbmxu, TM30COMBI, MUTOXOHIPHH, TIACTUBI, PUOOCOMBI.
QOYyHKIUM OCHOBHBIX YacTE€l W OPraHOMAOB KIIETKH.
OCHOBHBIE OTJINYUS B CTPOCHUU KUBOTHOW M PACTUTEIBHOMN
KJIETOK.

XpoMocoMmbl, X cTpoeHwe W (yHkuuu. Kapuorur.
3HaueHHWE TIOCTOSHCTBA 4YHCIa U (OPMBI XPOMOCOM B
KJIETKaX.

[MpokapuoTudeckass  kierka: ¢opma,  pasMepsl.
Pacnipoctpanenne u 3HaueHWe OaKTepwii B TIPHUPOJIC.
Ctpoenne OakTepuaaIbHON KICTKH.

Hdemonctpaima. Cxemsl u  Tabmumpl:  «CTpoeHUE
AYKapUOTUYECKOU KIEeTKH», «CTpOoeHUEe KUBOTHOU KIIETKUY,
«CTpoeHue pacTUTENbHON KIETKIN», «CTPOCHHE XPOMOCOMY,
«CTpoeHue MpoKapuoOTUYECKON KIICTKI.

OCHOBHbIE _ MOHATHS. ODyKapUOTHUYECKas  KJETKa.
Knerounas memOpana, mmroruiazma, siapo. OCHOBHBIE
opraHousibl  KiIeTku. (OCOOCHHOCTH pPACTUTENBHOH W
KUBOTHOM KJIETOK. XpoMocombl. Kapuotun. JuninonaHeii u
rarionHbld  HaOopel  xpomocoM. IIpokapuotuueckas
KJIeTKa, OaKTepus

2.4

Peanuzanusa
HAaCJIeACTBEHHO

JJHK — HocuTens HacieACTBEHHOM WHOOpMAITUH.
I'enetnueckmii koj, ero cBoiicTBa. I'en. buocunres Oenka.
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i uH(pOpManNH
B KJIETKE

Hemonctpanus. Tabmuma «['eHeTHUeCKuil KOa», cXema
«buocunTe3 O€IKaY.

OCHOBHBIE NOHATUSA. [ €eHETUUECKU KO/, TPUILIET, T'EH.

TpaHCKpUIILIMS, TPAHCIIALMSA, MATPUYHBINA CUHTES.

2.5

Bupycbi

Bupycel — Heknerounas ¢opma xu3HU. OCOOEHHOCTH
CTpPOEHUSI U Pa3MHOXKEHHUA. 3HAYEHHE B MPUPOJE U KU3HU
yeyioBeka. Mepbl  IpOPUIAKTUKKA  PacHpOCTPAHEHUS
BUpYCHBIX 3a00neBanuil. [Ipopunaxtuka CITN/a.

Hemonctpaiusa. Cxema «CTpoeHue BUpycay, Tabiuiia
«IIpodunakruxa CITUa».

OcHoBHbIe noHATUA. Bupyc, 6aktepuodar

Paznen 3. Opranusm

3.1

Opranusm —
eIMHOe LeJIoe.
MHuoroo0pa3sue
KHBBIX
OPraHu3MoB

MuorooOpa3zue opraHu3zmMoB. OJIHOKJIETOYHBIE U
MHOTOKJIETOUHbIE OpraHu3Mbl. KOJIOHUM OJIHOKJIETOYHBIX
OpraHN3MOB.

Hemoncrpanusa. Cxema «MHOroo0pasue opranu3MOB.

OcCHOBHBIE MOHATHSL. OHOKJIETOUHBIE,
MHOTOKJIETOUYHbIE OPTaHU3MBbl

3.2

Oo0Men
BellleCTB U
npeBpamieHne
IHEPIrUHU

DHEpPreTHUecKuii OOMEH — COBOKYITHOCTh PEaKIIHM
pacuieruieHuss  CJIOKHBIX ~ OpPraHMYEeCKUX  BEIIECTB.
Oco0eHHOCTH JHEpreTHYecKkoro obmeHa y TpuOOB U
OakTepuil.

Tunel  nutanus. ABTOTpodBl H  TETEPOTPODBHI.
OcobGenHoctu oOMeHa BEUIECTB y >KMBOTHBIX, PACTCHHUH H
Oakrepuii. [Inmactuueckuii oOMeH. DOTOCHHTES.

Hemoncrparusa. Cxema «Ilytu meTabonr3ma B KJIETKEY.

OcHoBHbBIC TOHATHSA. MeTaboau3M, 3HEPreTHYeCKui
obmeH, 1iactuyeckuii  obmeH. AT®.  AtoTpodsl,
rereporpodnl. DoTocHuHTE3

3.3

Paszmuoxxkenue

Jenenue kneTku. MuUTo3 — 0CHOBa pocTa, pereHepanny,
pa3BuTHs ¥ OECIOJIOr0 pa3MHOXEHHUS. Pa3MHOXeHue:
Oecmionioe u 1mooBoe. Tumbl 6ECIONIOro Pa3MHOKEHHUS.

[lonoBoe pa3mHoxkeHue. (OOpa3zoBaHHE MOJOBBIX
KJIeTOK. Meito3. OmiogoTBOpEeHHE y )KUBOTHBIX U PACTECHUM.
buonornueckoe 3HAYECHHUE OIUIOIOTBOPEHHUSL.
HckyccTBEHHOE ONBUICHUE Y PACTEHUN U OTUIOIOTBOPEHUE Y
KUBOTHBIX.

Jemonctparus. CxeMbl ¥ TaOJIUIBI: « MHUTO3 U MEHO03Y,

«I"ametorenes3», «Tumbl OecCIOIOro pa3sMHOKCHUSY,
«CTpoeHue SULEKIETKH U CIEPMATO301/1a».

OcHoBHBIC NOHATHUS. JKM3HEHHBIN ITUKJI KJIeTKU. MUTO3,
Ouosiornueckoe 3HaueHue. Tumnbl 0€Crooro pa3MHOKEHHUS.
[TonoBoe pa3MHOXKEHHE U €ro OMOJIOTMYECKOE 3HAYCHUE.
PaznenpHONOITBIE OpraHu3Mbl u repmMadpOoUTHI.
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Snnexknerka u  crnepMarosoun. ['amerorenes. Meiios,
ouonoruueckoe 3HaueHue. OIUIONOTBOPEHUE: HAPYKHOE U
BHYTpEHHEE. /[BOMHOE OIUIOI0TBOPEHUE Y PACTECHUN

3.4

NuauBuayaabH
oe pa3BuUTHE
OpraHu3MoB
(oHTOTEHE3)

[Ipsimoe u Hempsimoe pa3BUTHE. OMOPUOHAIBHBIA H
NOCTAMOPUOHANIbHBIN EPHObI pa3BUTUSA. OCHOBHBIE HTAllb
smOpuorenesa. [IpuurHbl HapyIeHUN pa3BUTUS OpraHU3Ma.

OHTOreHe3 venoBeka. PenponykTUBHOE 30pPOBBE; €T0
3Ha4YeHUe I Oynymux mokosieHu# mroneit. [locnenctBus
BIIMSIHUS QJIKOI0JIsl, HUKOTUHA, HAPKOTHUYECKUX BEILECTB HA
pasBuUTHE 3apo/blia YeJI0BeKa. ITepnoabl
NOCTAIMOPUOHAIIBHOTO PA3BUTHSL.

Hdemoncrpanusa.  Tabmuupsl:  «OCHOBHBIE — CTaguu
oHTOreHe3a», «llpsmoe u Henpsimoe pazButue». TaOmUIbL,
dotorpadumu, guarpaMMbl M CTATUCTHUECKUE JIaHHBIE,
JEMOHCTPUPYIOLIUE TOCHEACTBUSA BIMSAHUS HETaTUBHBIX
(GakTOpOB cpe/ibl HA pa3BUTHE OPTaHU3Ma.

OcHoBHble nOHATUSA. OHTOreHe3. Tumbl pa3BUTHSL:
npsiMoe U HerpsiMoe (pa3BUTHE ¢ MeTamMop(do30oM). DTambl
AMOPHOHATILHOTO pa3BUTHSL. [lepuonsl
NOCTOMOPHOHANIBHOTO  pa3BUTUS.  BpenHoe — BiusHHE
KYpEHMs, aJKOrojs, HApKOTUYECKUX IIpPenaparoB Ha
pa3BUTHE OPTaHU3MAa U MPOJOIHKUTEIBHOCTD KU3HU

3.5

HacaeacrBeHHO
CTh B
H3MEHYNBOCTH

HacnencTBeHHOCT W WM3MEHYMBOCTH — CBOMCTBaA
opranu3ma. I'eHeTMKa — Hayka O 3aKOHOMEPHOCTSIX
HACJIEJICTBEHHOCTH 1 U3MEHYHUBOCTH.

I MeHgenb —  OCHOBOIIOJIO)KHHK  T'€HETHUKH.
3aKOHOMEPHOCTH  HACJIeIOBaHUs, YCTaHOBJEHHble [
Mennenem. MonorubpuaHoe ckpeniuBanue. [lepBoiil 3akoH
Menpens — 3akoH JOMUHUpPOBaHus. Bropol 3akoH Menuens
— 3aKOH pacHICTUICHUS. 3aKOH YHCTOTHI TaMeT. THOpUIHOE

cKkpemuBanue. Tpernii 3akoH Mengens —  3aKOH
HE3aBHCUMOIO HACJIEJOBAHUS. AHanuzupyioliee
CKpEILIMBaHUE.

XpoMOCOMHas TEOpUs HACJIEICTBEHHOCTH.

CuenuieHHOE HacleA0BaHUE MTPU3HAKOB.

CoBpeMeHHbIE TPEJCTABICHUSI O TE€HE U TEHOME.
B3aumopelictBrue reHos.

I'enetuka nona. [lonossie xpomocoMbl. CHENIEHHOE C
IIOJIOM HaCJIeI0BAHUE.

3aKOHOMEPHOCTH HM3MEHUYMBOCTU. HacnenctBenHass u
HEHACJIC/ICTBEHHAasT M3MEHYMBOCTh. MoaudukamoHHas
VU3MEHUYHUBOCTb. KombOunatusHas " MyTalMOHHast
U3MEHUNBOCTh. Mytanmuu. Tunbel myranuii. MyTrareHHbIe
(bakTophI.
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3HaYeHUE TEHETUKH [JJIs MEIUWLIMHBL. BrusHue
MyTarecHOB Ha OpraHu3M 4ejoBeka. HacmenctBeHHbie
0OJIE3HU YEJIOBEKa, X MPUYHUHBI U TPO(DHUITIAKTHKA.

JleMoHcTpanus. Cxewmsl, WUTFOCTPUPYIOLIUE
MOHOTHOpUIHBIE U AUOPUIHBIE CKPEIIMBAHUS; CUEIIIEHHOE
HACJIEJOBAaHWE  IIPU3HAKOB;  IEPEKPECT  XPOMOCOM;
HAcJeqoBaHUEe,  CIEIUIEHHOe ¢  nojoMm.  [Ipumepsr
MOJU(PUKALUOHHOM U3MEHYUBOCTHU. Marepuainsl,
JNEMOHCTPUPYIOIIME BIIMSHUE MYTAareéHOB Ha OpPraHu3M
YeJoBeKa.

OcHOBHbIE HOHSTHS. HacnencTtBeHHOCTD u
U3MEeHUMBOCTh. ['eHoTHn, ¢enotun. ['mOpumoNOrHUecKuii
METOJ, CKpeIIuBaHue. [JOMUHAHTHBIN, pELECCUBHBIN. [ €HBbl,
ajuiesii. 3aKOHOMEPHOCTH HacJIeI0BaHUs MPU3HAKOB. 3aKOH
YUCTOTBl ~ TaMeT. AHanu3upyouiee CKpEIlVBaHUE.
XpoMOCOMHasi TEOpHUsl HACJIEACTBEHHOCTU. | eHeThueckue
KapTbl. ['€HOM. AyTOCOMBI, TOJIOBBIE  XPOMOCOMBI.
MoaudukanuonHas u3MeHUMBOCTh. KomOuHaTuBHAs
MYyTallMOHHAs ~HU3MEHYMBOCTb. MyTareHHble (DaKToOpHI.
Hacnencteennsie 00JIe3HH. Menuko-reHeTHIecKoe
KOHCYJIbTUPOBAHUE

3.6

OCHOBBI
CeJICKIMU.
BbuorexHosiorn
|

OCHOBBI CENIEKIUH: METOJIBI M JOCTHXKEHUS. ['eHeTnka —
TeopeThdeckass oOcHoBa cenekuuu. Cenekuusa. YueHue
H.W. BaBuiioBa o 1ieHTpax MHOT00Opa3us U MPOUCXOXKACHHUS
KyJIbTYpHBIX pacTeHUl. (OCHOBHBIE METOHABl CEJEKIUU:
rudopuan3anusi,  HMCKyCCTBeHHBIM  oTOop.  OCHOBHBIE
NOCTHKEHUSI W HaNpaBl€HUs Pa3BUTHS COBPEMEHHOU
CEJIEKIINH.

buorexHonorusa:  AOCTHXKEHUSI U TNEPCHEKTHUBBI
pa3BUTHSL. ['ennas WH)XEHEPUSL. KnonupoBanue.
['enetnueckn MonuHUITMPOBAHHBIE OPTaHU3MBIL. DTHUYECKUE
aCIIEKTBl  Pa3BUTHS  HEKOTOPBIX  HCCICIOBAHUM B
OuoTexHoJIOTUH (KIIOHUPOBAHKE YEJIOBEKA).

Hemonctpaiusa. Kapra-cxema «lleHTpbl MHOTOOOpa3us
U TIPOMCXOXKICHUS KYJIbTYPHBIX pacTeHuit». [epbapHbie
MarepHaibl U KOJUIEKIIUUA COPTOB KYJIbTYPHBIX PACTECHUM.

Ta6mumpr: «Ilopoasl mOMamHUX KUBOTHBIX», «CopTa
KyJbTYpPHBIX pacTeHui». CXeMbl CO3JaHUS TE€HETHUYECKHU
MOIU(PUITUIPOBAHHBIX MPOAYKTOB, KJIOHUPOBAaHUSA
OpraHu3MoB. MaTepualbl, WILTFOCTPUPYIOIIUE JOCTUKEHNUS B
o0JsacTi OMOTEXHOJIOTHH.

OcHoBHble moHATHS. Cenekius;, THOpUIU3alus U
otoop. Copt, mopona, mramMm. buorexHomorus. I'eHHas
VH)KEHEPUS. Knonuposanue. I'eneTnuecku
MOAN(DUIIMPOBAHHBIE OPTaHU3MBI
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11 kiaace

Pa3gea 1. Bua

1.1

HUcropus
3BOJIIOIMOHHBI
X uaeu

Uctopus sBomtoniMoHHbIX uaeh. Pazputue 6uosoruu B
JoapBUHCKUM nepuoa. 3Hauenue padot K. JIlunnes, yuenus
K.b. Jlamapka, Teopun K. KioBbe. [Ipenmnocsuiku
BO3HUKHOBeHUs1 ydeHuss Y. JlapBuHa. OBOJIIOLHMOHHAS
teopuss Y. /lapBuna. Posib 3BOJIIOLIMOHHOM TEOpUH B
dbopmupoBaHuU COBPEMEHHOM €CTECTBEHHO-HAy4YHON
KapTUHBI MUpa.

JemoHctpanusa. Kapra-cxema mapuipyra myTelecTBHs
Y. Japuna. I'epbapHbie Marepuaibl, KOJUICKIIUU,
dotorpaduu u Apyrue Marepuanbl, I[OKAa3bIBAIOIINE
UHAUBUAYATbHYI0 M3MEHYMBOCTh U Pa3zHOOOpas3ue COpPTOB
KYJBTYPHBIX PACTCHUH U MOPOJ JOMAIIHUX KUBOTHBIX.

OcHOBHblE _MOHATHA. OJBoytouusA. KpeannoHusw,
TpaHCcHOPMHU3M, SBOJTIOLIMOHH3M. ['pynnoBas u
UHAMBUAYalbHAS M3MEHYUBOCTh. VCKyCCTBEHHBINH OTOOpP.
boprba 3a cymectBoBanue. EcrecTBeHHBIN 0TOOD

1.2

CoBpeMenHoOe
IBOJIIOIHOHHOE
yuyeHue

Bun, ero kpurepuu. Ilomymsiius — CTpyKTypHas
€VHULA BUAA, EAUHULA 3BOTOLNU. CUHTETHYECKAS] TEOPHUS
ABONIOLMH. [[BHKyIME CHUJIBI SBOJIOIUU: MYyTalMOHHBIN
IpolLIeCC, NOMYJISILUOHHBIE BOJIHBI, N3OSN, €CTECTBEHHBIN
0TOOp; UX BIMAHKUE HA TeHOGOH A NOMYJISUU. [IBHKyIui u
CTaOMIIM3UPYIOIIUNA  €CTeCTBEHHBIH OTOOp. Ananrtanuu
OpraHU3MOB K YCIIOBUSIM OOMTaHUS KaK pe3yJabTaT JeHCTBUS
€CTECTBEHHOTO 0TOOpa. BumooOpa3oBaHue Kak pe3yibTatr
sBotonK. CriocoObl M MMyTH BUI000Pa30BaHUS.

CoxpaneHue MHOTooOpas3usi BHJOB KaK OCHOBa
YCTOWYMBOTO pa3BuUTUsA Omocdepsl. ['aBHbIE HampaBlieHUs
3BOJIIOLIMOHHOrO Ipouecca. bHOJIOrMYecKkuid mporpecc u
Oouonornyeckuii perpecc. [IpuunHbI BEIMUpaHHS BUIOB.

Jloka3aTenbCTBA SBOJIOIUU OPTaHUYECKOTO MUPA.

JeMoHctpanusa. Cxema, WUIIOCTpUpPYIOIIAasi KPUTEPUHU
BU-a. TaOmuIlbl U CXeMbl: «/[BIKyIIHE CHIIBI SBOIOIUNY,
«O0bpa3oBaHne HOBBIX BHAOB», «CXOACTBO HaYaJbHBIX
CTaAuii  AMOPUOHATBHOTO  Pa3BUTHUS  TO3BOHOYHBIX).
I'epbapum, KOIGKIIMM W JIPYTHE HATJSIHBIE MaTEPHAIIbI,
JEMOHCTPUPYIONIME MPUCIIOCOOIIEHHOCTh OpPraHU3MOB K
cpene oOUTaHus U pe3yIbTaThl BUI000pa3oBaHus. TabmuIbI,
MYJISIKA u apyrue HarJIsIAHbIC MaTepuarbl,
JEMOHCTPUPYIOIINE TOMOJIOTUYHBIE U aHAJIOTUYHBIE OPTaHbl,
UX CTPOCHUE U TPOUCXOKICHUE B OHTOT'E€HE3€E; PYJUMEHTHI U
aTaBU3MBI.

13




OcHoBHBIE MOHATHS. Bua, momyisuus; UX KpUTEPUU.
I'enodona. JIBwxyiiue CUIbI 3BOJIONUU: MYTallMOHHBIN
npoLecc, NOMYISIIUOHHBIE BOJIHBI, U301, €CTECTBEHHBIN
otbop. ABmxymuii 1 cradbunuzupyrouuii or6op. CriocoObl 1
yTH BUJ1I000pa30BaAHMS.

1.3

IIpoucxoxaeHu
€ JKM3HHI
Ha 3emu1e

Pa3zBuTtne mnpencraBieHU O BO3HUKHOBEHUMU IKU3HU.
Omneitel @. Penn, JI. ITacTepa. ['unoTe3sl 0 nponcxoxaeHun
JKU3HH.

CoBpeMeHHbIE B3IVISIAbl HAa BO3HUKHOBEHHE KU3HHU.
Teopuss  Onapuna-XosaeilHa.  YCIOXHEHUE  JKHBBIX
OpraHu3MOB Ha 3eMJI€ B MPOILIECCE HBOJIOIUH.

JlemoHcTpanus. CxeMmbr: «Bo3HuKkHOBEHHE
OJIHOKJICTOYHBIX 3YKapUOTUYECKUX OPTraHU3MOBY,
«BOJIIOLIUS PACTUTEIIBHOTO MUPa», « IBOJIOIUS )KUBOTHOTO
Mupay. Pemponykumu kapTuH, uzoOpaxkaromux G(aopy u
dayHy pasnmuuHbIX 3p HW nepuosoB. (OKaMEHEIOCTH,
OTIIEYATKH OPTaHU3MOB B JPEBHUX MOPOIAX.

OcHoBHble mnoHsTUA. Teopuss OnapuHa — XonjaehHa.
XuMuueckass  3BodwonMsA.  buosiorndeckas — ABOJIIOLMSL.
[TocTenenHoe ycnoxHEHUE OpraHru3aIliy U MIPUCIIOCOOJICHHS
K YCJOBHMSIM BHEIIHEW CpeIbl OPraHU3MOB B IIPOLIECCE
ABOJIIOLUH

1.4

IMpoucxoxaeHun
€ JeJI0BeKa

l'unore3sl mpoucxoxaeHus yenoBeka. llonoxkeHue
YyeJoBeKa B CHCTEME  JKMBOTHOro  mupa  (Kiacc
Muiexonuratomue, otpsan [Ipumarsl, poa JIroan). IBosronus
YyeJI0BeKa, OCHOBHBIE JTaIlbI. Pacer YyeJI0BeKa.
[IpoucxoxnaeHue dYeaoBeYeCKMX pac. BujioBoe eauHCTBO
YeJI0BEUECTBA.

Jemonctparms. Cxema «OCHOBHBIEC 3TAIlbl YBOIIOIIUH
yenoBekay. Tabmuipl, H300pakaroIue CKeIeThl YeI0BeKa 1
II03BOHOYHBIX JKUBOTHBIX.

OcHoBHble moHATUS. [IpoucxokaeHue yenoBeKa.
OCHOBHBIE  ATambl  JBOJIOIUU.  JBWXKYIIME  CHJIBI
aHTponoreHesa. YemoBeyecKue pachl, UX €JUHCTBO

Pasznen 2. IkocucTeMbl

2.1

IKOJIOTrHYECKH
e akTopsl

Opranusm u cpena. Ilpeamer M 3amaud 3KOJIOTHU.
DKOJIOTUYECKHE bakTopsl cpeasl (abuotuueckue,
OMOTHYECKHEe, AaHTPONOTCHHBIC), WX 3HAYCHHE B JKU3HU
OpraHu3MOB. 3aKOHOMEPHOCTH BJIUSHHS SKOJOTMYECKHX
¢akTOpoB Ha OpraHW3Mbl. B3aWMOOTHOIIECHUS MEKIY
opraHu3dMaMu. MEXBUIOBbIE OTHOUIECHUS: MMapa3UTU3M,
XUIIIHUYECTBO, KOHKYPEHIIMS, CAMOUO3.

JemMoHCcTpanus. Harnsnnasie MaTepuabl,
JEMOHCTPUPYIOIIUE BIUSHHUE SKOJIOTMYECKUX (DaKTOPOB Ha
UBbIE opranu3Msbl. [IpumMepsl cumO1o03a B mpupoze.
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OcCHOBHBIE MOHATHS. OJKOJOTrus. BHemHss cpena.
Dkonioruyeckue (paktopbl. AOMoTHYECKUE, OMOTUYECKUE U
aHTpornoreHuole ¢aktopel. [lapa3suTusMm, XUIITHUYECTBO,
KOHKYpEHIIMS, CHMOK03. DKOJOTHYeCKasi HUIIIA

2.2

Crpykrypa
IKOCHUCTEM

BugoBas u mpocTpaHCTBEHHAsi CTPYKTypa 3KOCHUCTEM.
[IumieBbie CBSI3M, KPYrOBOPOT BEIIECTB M MPEBPAIICHUS
SHEpPruu B 3Kocucrtemax. [[puurHbl yCTOMYMBOCTH U CMEHBI
JKOCcHCTeM.  BinsHue  4yenoBeka HAa  DKOCHUCTEMBL.
HckyccTBeHHBIE COOOLIECTBA — ArPOLIEHO3BI.

Hemonctpanus. Cxema «IIpocTpaHCTBEHHAsi CTPYKTypa
HKOCUCTEMBI (SIPYCHOCTh PACTUTEIBLHOTO COOOIIECTBA)Y.
CxeMbl U TaOIUIIBI, IEMOHCTPUPYIOIINE TMUILEBBIC IETH U
CETH; DKOJOTHUYECKUE MUPAMUJbI; KPYTOBOPOT BEIIECTB U
SHEPTUU B IKOCUCTEME.

OCHOBHBIC  MOHATHA. JKOCUCTEMa, OHOreoleHO3,
OuolieHo3,  arporeHo3.  [IpoayneHTbl,  KOHCYMEHTHI,
penyueHTsl. [IunieBsie 1enu u ceTu

2.3

buocdepa —
rJ100aJIbHAA
IKOCHCTEMA

buochepa — rmobampHas dkocucremMa. CocTaB U
cTpykTypa Ouocdeprl. Yuenue B.U. Bepnaackoro o
ouocdepe. Poib xxuBbIX oprann3mMoB B 6uocdepe. buomacca
3emuid. buonornyeckuii KpyroBopoT BeHIECTB (Ha mpUMepe
KPYroBOpOTa BOJIBI U YTJIEpOa).

Hdemonctpanusa. Tabmuupet u  cxembl: «CTpyKTypa
ouochepri», «KKpyrosopot Bojbl B 6uochepe», «kKpyroropor
yriaepoga B Ouwocdepe».  Harmsgueiii  matepuad,
OTpaXkarolIui BHUJIOBOE pa3zHOOOpa3ue >KUBBIX OPTraHU3MOB
ouochepsl.

OcHoBuble moHsATUsA. buocdepa. KuBoe BermiecTso,
OMOTreHHOE BEIIECTBO, KOCHOE BEIIECTBO, OHOKOCHOE
BelecTBo. buomacca 3emiun

2.4

buocdepa u
YyeJ10BeK

buochepa m demoBek. I'mobanbHBIE 3KOIOTHYECKHE
npo0OsieMbl U MyTH uX pemienus. [locnencTBus neaTenbHOCTH
YyeJoBeKa Ui OKpykaromen cpenpl. [IpaBuna mnoseneHus
B IpupoiHOW cpene. OxpaHa NPUPOABl U PaLUOHAIBHOE
VICTIOJIb30BAHUE MTPUPOIHBIX PECYPCOB.

JemMoHCcTpanus. Tabnuiipbl, WIUTIOCTPUPYIOLLINE
rJI00QIbHBIE DKOJIOTHMYECKHE MPOOJIEMBbl ¥  TOCIEICTBUS
JNEATENBHOCTA 4YEJIOBEKA B OKpyKaromeu cpene. Kaptsl
HallMOHAJIBHBIX MapKOB, 3allOBEIHUKOB M 3aKa3HUKOB
Poccun.

OcHOBHbIE TOHATUS. [ T0OAIbHBIE 3KOJIOTUYECKHE
poOJIEMBL. Oxpana IIPUPOJIBL. PanmonanbHoe
IIPUPOAOINOJIb30BAHUE. HanmonaneHbie MapKH,
3aIl0BEIHUKH, 3aKka3HuKU. KpacHas kHura

15
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3. TemaTuueckoe IJIAHHPOBAHUE C YKa3aHHMEM KOJINIECTBA 4YaC0B,

OTBOAMMBIX HA OCBOCHHEC Ka)l(I[Oﬁ TEMBbI

Ne Ha3Banue KosmuecTB
n/n TEeMbI 0 4aCOB
10 kaace
1 | Pa3gea 1. buosorus kak Hayka. MeToabl HAYYHOI 0 MO3HAHMSA 3
1.1 | Kpatkas ucrtopus pa3Butus ouonoruu. Cucrtema OMOJIOrHYECKUX 1
HayK
1.2 | CyuHoCTh U CBOMCTBA KUBOT0. Y POBHHU OPraHU3AIMHA U METO/IbI 2
MTO3HAHUS KUBOU TPUPO,IBI
2 | Paznen 2. Kierka 11
2.1 | Vcropus uzyudenus kietrku. Kneroynas reopus 1
2.2 | XUMHYECKUH COCTaB KICTKU 4
2.3 | CTpoeHue 3yKapuoOTHIECKOW U TPOKAPUOTHYCCKON KIICTOK 4
2.4 | Peanuzarnus HacneACTBEHHONW HH(POPMAIINH B KIETKE 1
2.5 | Bupycs 1
3 | Pa3zgen 3. Opranusm 19
3.1 | Opranusm — eguHoe 11e510e. MHOT0o0o0Opas3ue KUBBIX OPraHU3MOB 1
3.2 | OOMeH BelEeCTB U MPEeBpPAILEHUE YSHEPTUH 2
3.3 | PaamHoxxeHue 4
3.4 | UnpuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE?) 2
3.5 | HacnenctBeHHOCTh U N3MEHYHUBOCTD 8
3.6 | OcHoBEBI cenekuuu. buorexuonorus 2
O0600meHue kypca 6uosioruu 3a 10 kmacc 1
Hroro 34
11 kaacc
BBeneuue 1
1 | Pa3men 1. Bug 19
1.1 | cTopust BOJIIOITMOHHBIX HUICH 4
1.2 | CoBpeMeHHOE IBOIIONMOHHOE YUCHHE 8
1.3 | IlponcxoskIeHne )KU3HU Ha 3eMIIC 3
1.4 | IlpoucxoskeHne YeaoBeKa 4
2 | Pazgen 2. JKocHCTEMBI 13
2.1 | DOkonoruyeckue GakTopsl 3
2.2 | CTpyKTypa 3KOCHUCTEM 4
2.3 | buocdepa — rmobanbpHas sKocucTEMA 2
2.4 | buocdepa u yenoBek 4
O0600menne kypca ouosoruu 3a 10-11 kmacchr 1
Hroro 34
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IIpunoxkenue Kk pado4ei mporpamme
Ipunoxenue 1

KanennapHo-temaTnuyeckoe niianuposanue Kypca omosnorum s 10-11 knaccos

Tunsl YPOKOB H q)OpMpreMBIe YHUBCPCAJIbHBIC yqe6ﬂme HCﬁCTBHH I DOCTHIKCHUA MCTAIIPCIAMCTHBIX U JIMYHOCTHBIX
PE3YIAbTATOB B MNPCAIaracMOM BAapHUAHTC KAJICHAAPHO-TCMATUYCCKOT'O IUIAHUPOBAHUA OIPCACICHBI YCJIOBHO. .Ha60paTOpHBIC
pa6OTBI, OTMCYCHHBIC B TCMC YPOKaA, pPCKOMCHAYIOTCA IJIA 00513aTEIILHOTO BHITTOJIHEHUS. BBI60p THUIIA KAXKO0TO KOHKPETHOTI'O YpOKa,
MMPOBCACHUC TTPAKTUICCKUX pa60T )51 BKCKprHﬁ, CIIOCOOBI (1)OpMI/IpOBaHI/ISI " Pa3BUTHA TCX HUIJIA UHBIX YHUBCPCAJIBHBIX yqe6HLIX
}IGI\/iCTBI/II‘/JI 3aBUCAT OT COACPIKAHUA YpPOKA, MHAUBUAYAJIBHOIO MCTOAUYCCKOTO CTUIIA YUHUTCIIA, UCIIOJIB3YCMBIX IICAArOTUUCCKHUX
TGXHOHOFHﬁ, MATCPUAJIBHO-TCXHUYCCKOT'O OCHAIICHUA, YPOBHA IIOATOTOBKHU 06yqa10umxc51.

[Ipu 0603HaYEHNH TUIIOB YPOKOB MCIOJIB30BAaHbBI CIEAYIONINE COKPAIICHHUS :
HoB. — ypok u3yueHuss HOBOro MaTepHana;

[Ip. — ypoK KOMITJIEKCHOT'O MPUMEHEHHUS 3HAaHUH;

OC + K — ypok 000011eHus, CUCTEMATU3AIMHA U KOHTPOJIS;

KoHTp. — ypoK KOHTpOJIS, OLEHKU U KOPPEKIINU 3HAHUM;

Kom6. — KoMOMHUPOBaHHBIN YPOK.

18



Ne Tun OcHOBHBIE BHBI AeSIT€JIbHOCTH
Conep:xanue
n/m | o/t Tema ypoka ypOKa oK o0yuarouierocsi (Ha ypoBHe y4eOHbIX
yp AeHCTBHIN)
10 kiacc

Paznen 1. Buosorus kak Hayka. MeTobl Hay4YHOro nmo3Hanus (3 yaca)
IIpeameTHbIe pe3ybTAThI:
OO0yuarmuiics: J0JKeH:
- XapaKTEepPU30BaTh BKJIA]l BHIAIONINXCS YUCHBIX B PA3BUTHE OMOJIOTMUECKON HAYKH;
- XapaKTEepU30BaTh POJb OMOJIOTHH B ((OPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
- OIICHUBAThH BKJIA]] OMOJOTUUYECKUX TeOpHil B POpMUPOBaHNE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA;
- BBIJICJISITH OCHOBHBIE CBOMCTBA JKUBOU MPUPOIBI U OMOJIOTHUYECKUX CUCTEM;
- MMETh MPEJICTABJIICHHE 00 YPOBHEBOUW OpraHU3allNK KUBOUW TPUPOIBI;
- MPUBOJIUTH JOKA3aTEIbCTBA YPOBHEBON OPTraHU3aIMU KUBOM TPUPOIbL;
- MPEJICTABISATh OCHOBHBIE METO/IbI U ATaIlbl HAYYHOT'O UCCIICOBAHMUS;
— aHAJM3UPOBATH M OLICHUBATh OMOJOTHYECKY0 HH(POPMAIIHIO, TTOJTy4aeMyIO U3 pa3HbIX HCTOYHUKOB.
MeTanpeaMeTHbIe pe3yJbTaThl:
llo3nasamenvhble YyHUBEPCAIbHLIE VieOHble QeUCMBUIL.
— OBJIQJICHHE COCTABJISIOIIMMHU HCCIEIO0BATEILCKON M MPOCKTHOM JEeATEeIbHOCTH, BKJIIOUYAs YMEHHS BHAETH MPOOJIEMy, CTaBUTh
BOIIPOCHI, BBIIBUTATh THUIIOTE3bI, JaBaTh OMPECICHUS MOHITHH, KIacCHPUIIUPOBATh, HAOMIOAATh, MPOBOAUTE SKCIIEPUMEHTHI, JeNaTh
BBIBOJIBI U 3aKJIIOUCHUS, CTPYKTYPHUPOBATh MaTepua, O0bsICHATH, I0Ka3bIBaTh, 3aIIUIIATh CBOU HUJIEH;
— yMeHHe paboTaTh C pa3HBIMU UCTOYHUKAMHU OMOJIOTHYECKON HH(OPMAITUN: HAXOIUTh OMOJIOTHIECKYIO0 HH(OPMAITHIO B Pa3TUIHBIX
UCTOYHHMKAX (TEeKCTe ydeOHMKA, HAayIHO-TIOMYJSPHON JUTEepaType, OHWOJOTHYECKHUX CJIOBApsX M CIpPaBOYHUKAX), aHAIM3UPOBATH
1 OIleHHBaTh HH(OPMAITHIO, MPEe0Opa30BhIBATh HHPOPMAIIHIO U3 OJHOW (GOPMBI B IPYTYIO.
Pezynisamusnvie ynusepcanvuvle yueonvie oeticmsusi.
— CITOCOOHOCTB BBIOMPATH IIEICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBHAX M MOCTYIKaX MO OTHOIICHHIO K KUBOU MIPHPOJIE,
3I0POBBIO CBOEMY U OKPYKAIOIIUX.
Kommynuxamuenvie ynusepcanvhvie yuedHbvle 0eliucmeust:
- YMEHHUE aJICKBATHO UCIIOJIb30BaTh PEUYEBbIE CPEACTBA ISl JUCKYCCHU U apryMEHTAILIMU CBOEH MO3UIMH, CPABHUBATh PA3HbIE TOUKH
3pEHUs], Apr'yMEHTUPOBATh CBOKO TOUKY 3PE€HUS, OTCTAUBATH CBOIO MO3UIIHUIO.
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JINYHOCTHBIE pe3yJabTarbl:

- pcaimn3anu 3TUICCKUX YCTAHOBOK IIO OTHOIIICHHUIO K OMOJIOTHYCCKUM OTKPBITUAM, UCCIICIOBAHUAM U UX PC3YJIbTaTaM,
— IMpU3HaAHUA BBICOKOM HNCHHOCTHU KHW3HW BO BCCX €C IMPOABJIICHUAX, 3M0POBbA CBOCTO U JAPYIrUX JIIOI[Cﬁ, pcaimn3anuu yCTaHOBOK

3I0pOBOTO 00Opa3a >KU3HHU;

— c(hOpMUPOBAaHHOCTH TMO3HABATEIHLHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYyYE€HHE HOBOTO 3HaHUS B 00JacTH OWOJIOTHHU B CBSI3U C
Oynymiei mpodecCHoOHAIbHOM AESITENHHOCTHIO WM OBITOBBIMHU MPOOJIEMaMHU, CBSI3aHHBIMU C COXPAaHEHHUEM COOCTBEHHOTO 3JI0POBBS U

9KOJIOTHYECKOI 0€30I1aCHOCTH

1.1. Kpatkas ucropus pa3Butus omosornu. Cucrema 6uosiornyeckux Hayk (1 gac)
1. 1 Kparkas uctopus | HoB. | O0bekT wusydenuss Ouonoruum — | OnpenendioT MNOHATUA, (opMHpyemMble B XoJie
pa3BUTHS OMOIOrUH. xuBas npupoga. Kparkas uctopusi | U3y4yeHus TEMBI.
Cucrema pa3BUTHs OUOJIOTHH. OOBsICHIIOT posib OuoNOrMM B (HOPMUPOBAHUU
OMOJIOTMYECKUX HayK Ponp  OGuonormyeckux TEOpUM, | HAYYHOTO MUPOBO33PEHHUSI.
uaeu, runore3 B (opmupoBanuu | OLIEHUBAIOT BKJIAJ Pa3IMYHbIX YUEHBIX-OHOJIOTOB
COBPEMEHHOM €CTECTBEHHO- B pa3BUTHE  Hayku  OWOJIOTMM,  BKJIaj
Hay4yHOH cuctembl Mupa. Cuctema | Onoorn4eckux Teopudl B (QopMHpOBaHHE
OMOJIOTMYECKUX HAyK COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa.
VYcraHaBnuBaOT CBSA3M OMOJNOTMH € APYTUMH
HayKaMH.
['oToBsT coobmenus (Iokaaasl, pedeparsl,
IPE3eHTAllMN) O BKJIA/E BBIJAIOIIMXCS YYEHBIX B
pa3BuTHE OMOJIOTHUH.
PaboTaroT ¢ 3IeKTPOHHBIM NPHIJIOKEHUEM
1.2. CymHOCTH H CBOWCTBA )KHBOr0. Y POBHH OPTaHU3AIMHU M METObI MO3HAHUS KUBOM npupoasl (2 yaca)
2 2. | Cymnocte u cBoiictBa | Kom6. | CymHocts  xu3HM. OcHOBHbIe | OnpeAensioT MNOHATHS, (QOopMHUpYEMBIE B XO€
AKHUBOTO CBOMCTBA XKHUBOU U3yYEHUS TEMBI.
matepun. JKuBas mnpupojga Kak | Belmensior cyliecTBeHHblE NPU3HAKH KUBOU
CJI0XHO OpraHM30BaHHas | IPUPOJIbl U OHOJOTHYECKUX CHCTEM (KIJIETKH,
uepapxuieckast CUCTEMA, | OPraHU3Ma, BUJIa, IKOCUCTEMBI).
CYLIECTBYIOLIAsl B IPOCTPAHCTBE U | XapaKTepU3yIOT OCHOBHBIE CBOICTBA )KHMBOIO.
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BO BpemeHHM. buonorndeckue | OOBACHAIOT OCHOBHBIE NPUYUHBI 3aTPyIHEHUH,
CUCTEMBI. CBSI3aHHBIX C OIPEAEICHUEM TOHATHS «KU3HBY.
OOBSCHIIOT pa3Nuyusl U E€IUHCTBO JKUBOM H
HEKUBOU MTPUPOJIBL.

PaGoraror ¢ niuoctpanusMu yueOHUKa.
PaboTaroT ¢ 31eKTPOHHBIM NPUIOKEHUEM

3. 3. | YpoBuu opranuzauuu u | Kom6. | OcHOBHbIE ypoBHU opranuzauuu | [IpuBomsT mnpuMepsl CUCTEM pa3HOIO YpPOBHSA
METOBbI MTO3HAHMS XKUBOU MaTEpHHU. Merons! | opraHusanuu.
YKUBOW MPUPOJIBI MIO3HAHMUSI )KUBOM TIPUPOBI [IpuBoasaT JI0Ka3aTeIbCTBA YPOBHEBOM

OpraHu3aluy U 3BOJIIOLIUU KUBOH TPUPOJIBI.
OnpenensitoT OCHOBHbBIE METO/IbI TO3HAHUS )KUBOM
MPUPO/IBI.

['OTOBAT mpe3eHTalMIO WM CTEHJ Ha TeMy
«CoBpeMeHHOE HayyHOe O00OpyJOoBaHHE H €ro
pOJIb B pElIEHUH OMOJIOTUYECKUX 3a4a4).
PaGorator ¢ niuoctpanusMu yueOHUKa.
PaboTaroT ¢ 31eKTPOHHBIM MPUIOKEHUEM

Pazgen 2. Kierka (11 yacos)
IIpeaMeTHbIE Pe3yJILTATHI:
OOGy4Jaromuiics T0IKeH:
- XapaKTepU30BaTh BKJIA/( BHIAIONIMXCS YUCHBIX B Pa3BUTHE OHOJIOTHYECKON HAYKH;
- XapaKTepU30BaTh POJIb OHOJIOTHH B (HOPMUPOBAHUU HAYIHOTO MHUPOBO33PCHHS;
- XapaKTepU30BaTh COJEP/KAaHUE KICTOYHON TEOPHH M MOHUMAThH €€ pOjib B ()OPMHUPOBAHHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON
KapTHHBI MHPa;
- 3HATh UCTOPHIO U3YYEHUS KICTKH;
- HUMETh TPEICTABIEHHE O KIETKE KakK IEJOCTHOM OHOJIOTHYECKON CHCTEME; CTPYKTYPHOH, (DYHKIHMOHAIBHOM M T€HETHYECKON
€ IMHUIIE KUBOTO;
- NPUBOJIUTH IOKA3aTE/IbCTBA (APTYMEHTAIINIO) €ANHCTBA KHBOW M HEKUBOM MTPUPOJIBI, POACTBA KUBBIX OPraHU3MOB;
- CpaBHHBATh OHOJOTMYCCKHE OOBEKTHI (XHMHUYECKHHA COCTaB Ted OKMBOH W HEXHUBOW NPHPOIBI, OSYKAPHOTHUCCKHE
U MPOKAPHOTHUYCCKHE KIETKH, KIETKH PACTEHHUH, )KUBOTHBIX M IPHOOB) U (DOPMYJIHPOBATH BBIBOIBI HA OCHOBE CPaBHEHHUS;
— NPECTABIIATh CYIIHOCTh U 3HAYCHHE MPOIECcca PeaTn3allii HaClIeACTBEHHON HH(OPMAIIUHU B KIICTKE,
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— MIPOBOIUTH OMOJIOTUYECKUE UCCIEAOBAHUS: CTABUTH OIBITHI, HAOIOAATh U OMUCHIBATH KJIETKHU, CPABHUBATH KJIETKHU, BBIICIATH
CYILIECTBEHHBIE TPU3HAKU CTPOCHUSI KJIETKHU U €€ OPTaHOUIOB;

— MOJIb30BAThCSI COBPEMEHHOW LIUTOJIOTUYECKON TEPMUHOJIOTUEH;

— HMMETh MPEJICTABJIICHHS O BUPYCAX U UX POJIH B )KM3HU JPYTUX OPraHU3MOB;

— 000CHOBBIBATH M COOMIOATH MEPhI MPOMUIAKTUKYA BUPYCHBIX 3a00seBanuii (B ToM uncie BUYU-undexiun);

— HaxXOJUTh OMOJOTUYECKYIO HH(OPMAIMIO B Pa3HBIX UCTOYHUKAX, apTYMEHTHUPOBATh CBOIO TOUKY 3PCHUS;

— aHAJM3UPOBATH U OLICHUBATh OMOJIOTHYECKYI0 HH(POPMAIIHIO, TTOITy4aeMyIO U3 pa3HbIX HCTOYHUKOB.

MeTanpeamMeTHble Pe3yJIbTATHI:

lloznasamenvhuvie ynugepcanivubie yieonvie 0eucmsusl:

— OBJIQJICHHE COCTABISIOIMIMMHU HCCIEIOBATEILCKON M TPOCKTHOM JESATEIhbHOCTH, BKIIOYAs YMEHHUS BUJIETh MPOOJIEMy, CTaBUTh
BOIIPOCHI, BBIIBUTATh THUIIOTE3bI, aBaTh OMpEISICHUS MOHATUH, KIacCUPUIIMPOBATh, HAOII01aTh, TPOBOJIUTh AKCIIEPUMEHTHI, JIeTaTh
BBIBO/JIBI M 3aKJIIOUCHHUSI, CTPYKTYPHUPOBATh MaTepuai, OObsCHITH, JOKa3bIBaTh, 3AIUIIATh CBOH HJICH,

— yMeHHe paboTaTh C pa3HbBIMU UCTOYHUKAMU OMOJIOTHYECKOU HH(OPMAITUN: HAXOIUTh OMOJIOTHYECKYI0 HH(POPMAITUIO B PA3TUYHBIX
HMCTOYHUKAX (TEKCTe YYEeOHHMKA, HAYYHO-TIOMYJSAPHON JIUTepaType, OMOJOTUYECKHX CJIOBApsIX M CIPABOYHMKAX), aHAIU3UPOBATH
U OLICHUBATh UHPOPMAIUIO, TPEOOPa30BbIBATH HH(OPMALIMIO U3 OJTHON (POPMBI B IPYTYIO.

Pecynamuenvie ynusepcanvuvie yueonvie oelicmsusi:

— CIIOCOOHOCTB BBIOMPATDH IEJIEBBIE U CMBICJIOBbIE YCTAHOBKU B CBOMX JACUCTBUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K KUBOM MpHUpOJE,
3J10POBBIO CBOEMY U OKPYKAIOLIUX.

Kowmynuxamuenvie ynugepcanvhvie yueonvie oelicmsusi:

— yMEHHUE aJIeKBaTHO UCIIOJIb30BaTh PEUEBBIC CPEACTBA I JUCKYCCUH U apIyMEHTAIlMU CBOEH NO3ULIUN, CPABHUBATh Pa3HbIE TOUKH
3pEHUsI, ApTyMEHTUPOBATh CBOIO TOUKY 3PEHHUS, OTCTAUBATH CBOIO MO3ULIHIO.

JINYHOCTHBIE pe3yabTaThl:

- peanu3aiyy 3TUYECKUX YCTAHOBOK IO OTHOIIIEHUIO K OMOJIOTUYECKUM OTKPBITUSIM, UCCIIEIOBAHUSM U UX PE3yJIbTaTaM;

- MIPU3HAHUS BBICOKOM IIEHHOCTH >KM3HU BO BCEX €€ IMPOSIBIEHUAX, 3JOPOBbSI CBOETO M JIPYTUX JIIOAEH, peaau3aliu YyCTaHOBOK
3I0pPOBOTO 00pa3a KHU3HU;

- chOpMUPOBAaHHOCTU TO3HABATENILHBIX MOTHMBOB, HAIIPABJICHHBIX Ha TMOJyYE€HHWE HOBOTO 3HAaHUS B 001acTH OWOJIOTMH B CBSI3U C
Oyayuieit mpodeccuoHaNbHON NESTENBHOCTHIO WM OBITOBBIMHU TIPOOJIEMaMHM, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3/I0POBbS U
HKOJIOTHUECKON Oe301MacHOCTH
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1.1. Hcropusi n3yyeHust KJIeTKH. KjieTouHasi Teopus (1 yac)
Uctopus m3yuenus | Hos. | Pa3Butue 3Hanmii o kierke. | OnpenensoT NOHATHSA, (QopMUpyeMBIE B XOJe
KJIETKH. Kierounas Padorsr P. T'yka, A. BaH | U3yYEHUS TEMBI.

Teopus

Jlesenryka, K. bapa, P. bpoyna, P.
BupxoBa. Knerounasa teopus M.
Mneimena u T. [IIBanHa.
OcHoOBHBIE MIOJIOKEHUS
COBPEMEHHOM KJIETOYHOW TEOPHH.
Pone  knerouHoii  Teopun B
dbopMupoBaHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON  KapTUHBI
Mupa

OnpenenstoT MpeaMeT, 3aJadyd W METOJbl
UCCJIEIOBAaHUS IUTOJIOTUN KaK HAYKH.
XapakTepu3yroT COJIEpKaHUE KIIETOYHON TEOPHUH.
OOBSICHAIOT  BKJaA  KJIETOYHOW TEOpUU B
dbopMUpOBaHHE  COBPEMEHHOM  €CTECTBEHHO-
HAay4yHOM KapTUHBI MHUpA; BKJIAJ  YYECHBIX-
uccienoBaTeneu KJIETKU B pasBuUTHE
OMOJIOrMYECKON HayKH.

[IpuBomAT 1OKa3aTeNbCTBA POJACTBA  JKUBBIX
OpraHU3MOB C HCIOJb30BAHUEM IOJIOKEHUI
KJIETOYHOU TEOPHH.

PaGorator ¢ niutoctpanusMu yaeOHUKa.
PaboTaroT ¢ 371eKTPOHHBIM NMPUIOKEHUEM

1.2.

XuMH4YecKHii cocTaB KiaeTku (4

yaca)

XHUMUYCCKUMN COCTaB
KJIETKH.
Heoprannueckue
BEIIIECCTBA KJIETKU

Komo.

EnunctBo AJIEMEHTHOTO
XMMHYECKOTO  COCTaBa  >KMBBIX
OpraHu3MOB KakK JI0Ka3aTelIbCTBO
€MHCTBA MPOUCXOKICHUS >KUBON
npupoabl. OOHIHOCTH JKUBOW U
HE)XMBOW TPUPOJBI HA YpPOBHE

XUMHWYCCKUX 3JICMCHTOB.
OpI‘aHOI‘eHBI, MaKpO3JICMCHTHEI,
MHKPOIJICMCHTHI,

YIABTPAMHUKPOIEMEHTHI, UX POJIb B
JKU3HEJCATEIIbHOCTU  KIETKH U

opraHnmusma. HeOpFaHI/I‘-IeCKI/IC

OnpenensioT TOHATHS, (OPMUPYEMbIE B XOJ€
U3YYECHUS TEMBI.

[IpuBomaT  AoKaszaTtenbcTBa  (apryMeHTAIMs)
€IMHCTBA KUBOM U HEXHUBOW NPHUPOABI Ha
pUMepe CXOJCTBA UX XUMUYECKOTO COCTaBa.
CpaBHUBAIOT XUMHUYECKUH COCTaB TeNl KUBOW H
HEXXHBOW MPUPOBI U JIETAIOT BHIBOJIBI HA OCHOBE
CpaBHEHHUSI.

XapakTepusyroT 0COOEHHOCTHU CTpOEHMUS,
CBOWMCTBA W  pPOJb  HEOPraHUYECKUX WU
OpraHWYECKHX BEUIECTB, BXOSIIIUX B COCTaB
YKUBBIX OPraHU3MOB.
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BemiecTBa. Boja kak KoOJBIOEIb

BCEro  JKHBOIO, OCOOEHHOCTH
CTPOECHHUS u CBONCTBA.
MuHnepanpHble  COJMIA. 3HA4YEHUE
HCOPTaHWYECKUX  BEIIECTB B

JKU3HHU KJICTKHU U OpraHu3ma

Opranunueckue Kom6. | Opranunueckue BElleCTBA  —
BEIIIECTBA KJIETKH. CIIOXKHBIE  YTJIEpOACOJEpKalIue
Ob6mmas COCTMHECHUSL.
XapaKTEePUCTHUKA. Huzkomonexysipabie u
Jlunu et BBICOKOMOJICKYJISIPHBIC
OpraHuYecKue BemniecTBa. JIumusl
Opranuueckue Kom0. | YrneBosr: MOHOCAaXapH/Ibl,
BEILIECTBA KJIETKHU. nosmcaxapupl. [IpuHIMnMansHOE
VYrnesonsl. benku CTPOCHHE U POJIb OPraHUYECKUX
BEILIECTB B KJIETKE U B OpraHU3MeE
YeJ0BEeKa. Opranunueckue
BEILIECTBA — CJI0KHBIE
YIJIEPOICOAEPKAILINE
COEIMHEHUSI.
BricokoMonekynsipHbie
OpraHMYecKHe BellecTBa. benku.
[IpuHuMnManbHOE CTPOCHHE U
pOJIb OpPraHMYECKUX BEIIECTB B
KJIETKE U B OpraHU3ME YeJIOBEKa
Opranunueckue Kowm6. | Opranunueckue BEILIECTBA —
BEIIECTBA KJIETKH. CJIOXHBIE  YIJIEpOJACOJIEpKaIINe
HyxkiienHoBbIE KMCIOTHI COEIMHEHUSI.
BricokoMonekysipHbIe
OpraHUYEeCKHe BEIIECTBA.

YcTaHaBnmuBalOT MPUYUHHO-CICCTBECHHBIE CBSI3U
MEXTy XHUMHUYECKUM CTPOEHUEM, CBOMCTBAMHU U
(GYHKIMSAMHA BEIIECTB HA OCHOBE TEKCTOB H
PUCYHKOB y4eOHUKA.

[lpuBoAsT mTpPUMEpPHI OpPTaHWMYECKUX BEIIECTB
(YyrneBomoB, JUMHIOB, OEIKOB, HYKIEHHOBBIX
KHCJIOT), BXOJSIIIINX B COCTaB OPraHMU3MOB, MECT
WX JIOKAJTU3aIMH U OMOJIOTHYECKOU POJIH.
PaGoraror ¢ nimoctpanusaMu yueOHUKa.

Pemator 6uonoruueckue 3agauu.

Bemonasror nabopaTopHble, TNpaKkTHYECKHE U
UCCIIeZIOBATENbCKIE PabOTHI IO U3y4aeMOil TEME.
PaboTaroT ¢ AMeKTPOHHBIM MPHIIOKEHUEM

24




Hyxnennossle kucnorsr: JHK,
PHK. ¥V aBoenue moinekyisl JJHK B
KJICTKE. [TpuanunuansHOE
CTPOCHHE U POJIb OPraHUYECKUX
BEILIECTB B KJIETKE U B OpraHU3ME
YEJI0BEKa

1.3. CrtpoeHHe 3yKAPHOTHYECKOH H MPOKAPHOTHYECKOI KJIeToK (4 yaca)
9. Crpoenue Kom6. | Knerounas MeMOpaHa, | OnpenensioT MNOHATUA, (opMHpyeMble B XOJie
AYKapUOTUYECKOM UTOILIa3Ma. U3YYECHHUS TEMBI.
KJIETKU. Krnerounas Ilpaxmuyeckas paboma. | XapakTepu3ylOT  KIETKY KaK  CTPYKTYpHO-
MeMOpaHa, IIUTOoIIa3Ma Ilpucomoenenue u  onucauue | PyHKIMOHATBHYIO €IMHUILY KUBOTO.
MUKPONpenapamos K1emok | BpIIensitoT CyIlIeCTBEHHbIE NPU3HAKU CTPOCHUS
pacmeHuii. KJIETKA, €€ OpraHoMJOB, sApa, MeMOpaHbI,
Ilpaxmuuyeckas paboma. | XpoOMOCOM, JTOSIAEPHBIX U STAEPHBIX KIETOK, KJIETOK
Habnwooenue knemox pacmenuti u | pacCTeHH, )KUBOTHBIX U TPHOOB.
HCUBOMHBIX NOO MuKpockonom Ha | CpaBHUBAIOT OCOOCHHOCTU CTPOCHHUS JOSICPHBIX
20MOBbIX Npenapamax U SIIEPHBIX KJIETOK, KJIETOK PAaCTEHUM, KUBOTHBIX
10. Crpoenue Kom6. | OcHOBHBIE OpraHOMABI KJIETKH: | M TPMOOB U JENAIOT BHIBOJIbI HA OCHOBE CPABHEHMS.
IYKapUOTHYECKOMN AHAOIIIa3MaTHYeCKas CEeTh, | YCTAHABIMBAIOT IPUYUHHO-CIECACTBEHHBIE CBS3U
KJIeTKU. OpraHousl. anmapaT [ONbIKH, JIM30COMBI, | MEKAY CTPOCHHEM M QYHKIMSIMHU OMOIOTUYECKUX
Jlabopamopnas paboma MUTOXOH/JIPUH, IUTACTH/IBI, | CACTEM Ha IPUMEpPE KIIETKH, €€ OpPraHOuAOB U
No 1. CpaBHeHUE pHUOOCOMBEI. BBITIOJTHSIEMBIX UMU (DYHKIIUH.
CTPOCHHUS KJIIETOK OyHKIUKH OCHOBHBIX dacTeil u | PaboTaroT ¢ wimocTpanusamMu ydyeOHuKa.
pacTEeHUN U KUBOTHBIX OpPraHOUIOB KJIETKH. [Tonb3yr0TCsSI LUTONOTMYECKONM TEPMHUHOJIOTUEH.
OcHoBHbIE OTIHYUS B CTpoeHHH | ODOCHOBBIBAIOT MEpBI npoQUIAKTUKU
’KMBOTHOM U PACTHTEIBHOM KIIETOK | OaKTepHalIbHBIX 3a001€BaHU.
11. Ctpoenue Komb. | SImpo. XpoMOCOMBI, MX CTpOeHKE U | BBINONHAIOT 1abopaTopHblE, NPAKTUYECKUE U
9YKapHOTUYECKOU ¢ynxuuu. Kapuorun. 3HaueHue | UCCIEJOBATEIbCKUE PAOOTHI 110 U3y4aEMOU TEME.
KJIETKH. Anpo. HOCTOSHCTBA uucia U (Gopmel | Pab0TalOT ¢ 371€KTPOHHBIM NPHII0KEHHEM
XPpOMOCOMBI XpOMOCOM B KJIETKaX
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12. | 9. | Ctpoenue Kom0. | [IpokapuoTtuueckas KJIeTKa!
MIPOKAPUOTHUIECKOM dbopma, pa3Mepel.
KJIETKH PacnpocTtpanenne u  3HauYeHHE
Oaktepuii B mnpupoge. CrtpoeHue
OakTepuaIbHON KIETKH
1.4, Peasm3anusi HacJeaAcTBeHHOH HHpopManun B KjieTke (1 gac)
13. | 10. | Peanuzanus Kom6. | JHK — HOocuTens HacneacTBeHHOM | Onpenenstor MOHITHSA, (OpMUpPYyEMbIE B  XOE
HAaCJIECTBEHHOU uHpopmanuu. ['eHeTHUecKuii Ko, | U3y4eHHUs TEMBIL.
uH(pOpMaIUU B KIETKE ero cBoicTtBa. ['edn. buocunures | Brimemaror byHIaMeHTaTbHBIHI IIPOLIECC B
Oenka OMOJIOrMYECKUX cucTeMax —  peanuzanus
UH(pOpPMAIIH B KIIETKE.
Br11ensoT cyliecTBeHHbIC IPU3HAKH TEHETHUECKOTO
KOJ1.
OnuceiBaroT u CPaBHMBAIOT IPOLIECCHI
TPAHCKPUITLUH U TPAHCIISALH.
OOBSCHSIOT POJIb BOCIIPOM3BENCHUS M Teperavu
HACJIEJICTBEHHOW MH(OpMAIMK B CYLIECTBOBAHUU U
Pa3BUTHH JKW3HU Ha 3eMII€.
Pemiaror 6uosnoruueckue 3a1aum.
Pabotaror ¢ mnIrocTpaysaMi yaeOHUKa.
PabotatoT ¢ 5IeKTpPOHHBIM NPHIIOKEHUEM
1.5. Bupycsl (1 gac)
14. | 11. | Bupycs Kom6. | Bupycet — Heknerouynas ¢opma | Onpenenstor NOHATHS, (OpPMUpYEMBIE B XOJe

#u3HU. OCOOCHHOCTH CTPOEHUS U
Pa3MHOXKEHHS. 3HaueHue B
OpUpoe U JKU3HH  YeNOBEKa.
Mepsi npoQUTAKTUKH
pactpocTpaHeHUS

BHUPYCHBIX 3200JICBaHHIA.

U3YUYEHUS TEMBL.
BriensioT cynecTBeHHbIE MPU3HAKKA CTPOCHUS U
JKA3HEHHBIX IUKJIOB BUPYCOB.

XapakTepHu3yroT pojib BUPYCOB KaK BO30yauTeNeH
Oone3Heil M Kak MEPEeHOCYHMKOB TEHETHUECKOU
uH(GOpPMAIIUH.
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[Ipodunakruxa CIIN/]a O060CHOBBIBAIOT Mepbl NPOPUIAKTUKH BUPYCHBIX
3a00J1eBaHU.

Haxonat uHopmanuioo o BHpycax M BHPYCHBIX
3a00JIeBaHUSIX B pa3UMYHbIX  HMCTOYHMKAX,
AQHAIM3UPYIOT U OLICHUBAIOT €€, UHTEPIPETUPYIOT
U TPEICTaBISAIOT B pasHbIX (opmax (Te3uchl,
CoOO0IlIeHHE, PEeropTaX, aHaJUTUYECKas CIpaBKa,
pedepar, 0630p, mopTdoano).

PaGoraror ¢ nimoctpanusaMu yueOHUKa.
PaboTaroT ¢ 31eKTPOHHBIM NMPUIOKEHUEM

Pa3znen 3. Opranusm (19 yacos)
IIpenmeTHbIe pe3yJbTAThI:
OO0yyaronuics J0JDKCH:
- XapaKTEepPU30BaTh BKJIA]l BHIAIONINXCS YICHBIX B PA3BUTHE OMOJIOTMUECKOM HAYKH;
- XapaKTEepU30BaTh POJb OMOJIOTHH B (GOPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS;
- UMETh MpEe/ICTaBICHHEe 00 OpraHu3Me, €r0 CTPOCHHUH U TIpoIleccax KU3HEAeATeIbHOCTH (0OMEH BEIIeCTB, pa3MHOXKECHHE, JICIICHHUE
KJIETKH, OTIJIOJ0TBOPEHUE), MHOT'O00Opa3uu OPraHu3MOB;
- BBIZICNIATH CYIIECTBEHHBIE MPU3HAKH OPTaHU3MOB (OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX), CPABHUBATH OMOJIOTHYECKHUE OOBEKTHI,
CBOMCTBA U MPOIIECCHI (MJIACTUUECKUHN U SHEPreTHIECKU 00OMeH, OECIoioe U MoJI0BOE Pa3MHOKEHUE, MUTO3 U MeH03, SMOpHOHATBLHBIN
U TIOCTAMOPHUOHATBLHBIN TIEPHOJI, TIPSMOE U HETPSMOE pa3BUTHE, HACICACTBEHHOCTh U M3MEHYMBOCTbh, TOMUHAHTHBIN U PEIICCCUBHBIN)
1 (OpMyIHPOBATh BHIBOJIBI HA OCHOBE CPABHEHUS;
- MOHKUMAaTh 3aKOHOMEPHOCTH WHIMBUYaIbHOT'O Pa3BUTHS OPraHU3MOB, HACIEACTBEHHOCTH U U3MEHYHUBOCTH;
- XapakTepu30BaTh cojaepxkanue 3akoHOB I'. Mennens u T.X. Moprana u moHUMaTh MX PoOjb B (JOPMHPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHBI MUDA;
- peliath AJIEMEHTapHbIE TEHETUUYECKUE 3aJ]aud, COCTABJISATh IJIEMEHTAPHBIE CXEMBbI CKPEIIUMBAHUS; IMOJIb30BaThCSI COBPEMEHHOM
TEHETUYECKOU TEPMHUHOJIOTUEN I CUMBOJIUKOW;
- MIPUBOIUTH JOKA3aTEIbCTBA POJICTBA KUBBIX OPraHU3MOB Ha OCHOBE ITOJIOKEHUM T€HETUKU U IMOPHOJIOTHH;
- O0OBSCHATH OTPUIIATEIILHOE BIMSHUE AJIKOTOJISl, HHIKOTHHA, HAPKOTHUYECKUX BEIIECTB HAa Pa3BUTHE 3apOJbIllia YeJIOBEKa; BIUSHUC
MyTareHOB Ha OpraHU3M YeJIOBEKa;
- XapaKTEepPU30BaTh HAPYIICHHUS Pa3BUTHS OPTaHU3MOB, HACJICICTBEHHBIC 3a00JI€BaHMS, OCHOBHBIC BU Bl MyTallHA;
— 000CHOBBIBATH M COOIIOATH MEPhl MPOMHUIAKTUKHA BPEIHBIX MPUBBIUCK (KypEeHHE, aJIKOTOJIM3M, HAPKOMAaHHS ),
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— BBISIBIISITh UCTOUYHUKHA MYTareHOB B OKpY Karoliel cpejie (KOCBEHHO);

- uMeTh npenacrasienue o0 yuennn H.M. BaBuioBa o neHTpax MHOroo0pas3us U NpOUCXO0KACHUS KYJIbTYPHBIX PACTEHMUIA;

— XapaKTepU30BaTh OCHOBHBIC METO/IBI M JIOCTIKCHUS CEJICKIINN;

- OIICHUBATh JTHYECKHE AaCIEKThl HEKOTOPBIX WCCICIOBAaHWK B 00JaCTH OHMOTEXHOJOTHH (KJIOHHUPOBAHUE, HCKYCCTBEHHOE
OILTOIOTBOPEHNUE, HATIPABJIICHHOE N3MEHEHNE TCHOMA);

- OBJIJICBATh YMEHUSMHU U HABBIKAMU TIOCTAHOBKH OMOJIOTHYECKUX IKCIICPUMEHTOB U OOBSCHATH UX PE3yJIbTaThI;

- HAXOJUTh OMOJIOTMYECKYIO HH(POPMAITUIO B PA3HBIX HCTOYHHKAX, aPTYMEHTHUPOBATH CBOIO TOUKY 3PCHHUS;

- aHAJIM3UPOBATH U OIICHUBATH OMOJIOTMYECKYI0 HHPOPMAITUIO, TTOJIYIaeMYI0 U3 Pa3HBIX HCTOYHHKOB.

MeTtanpeaMeTHbIe pe3yJibTAThI:

llo3nasamenvhble YyHUBEPCAIbHBIE V4EOHblE QelUCmBU .

— OBJIAJICHUE COCTABJISFOIIMMH HCCIICIOBATCIbCKOW M MPOCKTHOM JEATEIbHOCTH, BKJIIOYAs YMEHHS BHUACTh NPOOJIEMY, CTaBUTh
BOIIPOCHI, BBIJIBUTATh THUIIOTE3bI, JIaBaTh ONPEACICHUS MOHATUH, KIaCCH(PUIIMPOBATh, HAOII0IaTh, MPOBOJINUTH SKCIICPUMEHTHI, JCaTh
BBIBOJIBI M 3aKJTIOUYCHUS, CTPYKTYPHUPOBATh MaTepua, OObSICHSITH, IOKa3bIBaTh, 3aI[UIIATh CBOU HJICH;

- yMeHHE paboTaTh C pa3HBIMH HCTOYHUKAMH OMOJIOTHYCCKOM HH(OPMAIIMH: HAXOAUTh OMOJIOTHYCCKYHO HH(POPMAITHIO B Pa3TUIHBIX
UCTOYHHMKAX (TeKCTe ydeOHMKa, HAay4YHO-TIOMYJISPHOW JUTEpaType, OWOJOTHYECKHUX CIOBapsAX M CIPAaBOYHUKAX), aHAIU3UPOBATh
U OIICHUBATh HH(POPMAIIHIO, TPe0oOpa3oBbIBaTh HHGOPMAIHIO U3 OJTHON (HOPMBI B APYTYIO.

Pecyniamusnvie ynusepcanvuvie yuednvie deticmsusi:

— CIOCOOHOCTH BBIOMPATH IIEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX JIEHCTBUSAX W MOCTYIKAX MO OTHOIIEHUIO K )KHUBOH MpUpOJIE,
3JI0POBBIO CBOEMY U OKPY>KAIOITUX.

Kommynuxamuenvie ynusepcanvnvie yuedHbvle 0eucmeaus.

— yMEHHE aJIcKBaTHO UCIIOJIB30BaTh PEUEBBIC CPEACTBA IS TUCKYCCUH U apTYMEHTAIMU CBOSH MO3UIINH, CPABHUBATH Pa3HbIE TOUKHU
3peHHUsI, ApTyMEHTHPOBATh CBOIO TOUKY 3pEHHUS, OTCTAUBATh CBOIO MTO3UIIMIO.

JINYHOCTHBIE pe3yJabTaThl:

— peaTu3aiyy 3THYECKUX YCTAHOBOK IO OTHOIIECHUIO K OMOJIOTHYECKIM OTKPBITHIM, UCCIICAOBAHUAM U UX pPe3ysIbTaTaM;

— MIPU3HAHUSA BBICOKOM IIEHHOCTH >KM3HU BO BCEX €€ IMPOSBICHHUSAX, 3/I0POBbS CBOCTO M JIPYTHX JIIOACH, pealu3alii yYCTaHOBOK
3I0pOBOT0 00Opa3a KHU3HHU;

- chOpMUPOBAaHHOCTHU TO3HABATEILHBIX MOTHBOB, HAIMIPABJICHHBIX HA TMOJyYE€HHWE HOBOTO 3HaHUS B 001acTH OMOJIOTMH B CBSI3U C
Oynyiie mpodecCHOHAIBHOM ACSATEIHPHOCTBIO HIIM OBITOBBIMHU MPOOJeMaMH, CBSI3aHHBIMU C COXpPaHECHHUEM COOCTBEHHOTO 3/I0POBBS U
HKOJIOTHUECKON 0€30MacHOCTH

3.1. Opranusm — equHoe neaoe. MHorooopasue ;kuBbIX opranu3mon (1 yac)

28




15.

Opranuszm —
eIMHOE

cIoc.

MHoroo6pasue KHUBBIX

OpraHu3MOB

Komo0.

MHmuoroo6pasue OpraHU3MOB.
OIHOKJIETOYHBIE u
MHOTOKJIETOYHBIE OpTaHU3MBI.
Kononun OJTHOKJIETOYHBIX
OpraHu3MOB

OnpenenstoT NOHATHS, (OpMUPYEMBIE B XOJ€
U3YYEHHS TEMBI.

Briaenstor CYILIECTBEHHbIE MPU3HAKU
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBAIOT OJHOKJIETOYHBIE, MHOTOKJIETOYHBIE
OpraHu3Mbl M KOJIOHUM  OJHOKJIIETOYHBIX
OpraHU3MOB W [IENalOT BBIBOJBI HAa OCHOBE
CpaBHEHHUSI.

PaboTaroT ¢ 31eKTPOHHBIM NMPUIOKEHUEM

3.2. O0MeH BelleCTB U NpeBpanieHue YHepruu (2 yaca)

16.

OOMeH BelecTB U mpe-

BpallleHUE

SHEPIHH.

DHepreTUYecKuii ooMeH

Komo.

obMeH —
peakuui
CJIO’KHBIX

DHepreTuyecKui
COBOKYITHOCTh
pacieruieHus
OpraHUYECKHUX BEIIICCTB.
Oco0eHHOCTH  JHEPreTUYECKOro
obMeHa y rpuboB 1 OaKTepHii

OnpenensioT TOHIATHS, (OPMUPYEMbIE B XOJE
U3YYCHHS TEMBI.

XapakTepu3yroT (yHIaMEHTAIbHBIC MPOIECCHI B
OMOJIOTMYECKUX CHCTeMaX — OOMEH BEIECTB H
NpeBpalleHne YHEPTUH.

BbIensitoT CcyIiecTBeHHbIE MPHU3HAKU TPOIIECCOB
KU3HEIEATSILHOCTU KIICTKH.

CpaBHHMBAIOT TUIACTHYECKUH W DHEPTeTUYCCKHIA
O0OMEHBI M JICJTAl0T BBIBOJIBI HA OCHOBE CTPOCHHUSI.
PaGoTaroT ¢ mwiuttocTpanusaMu yueOHUKA.

Penraror Guonormueckue 3aaaqu.

Haxomar wHpopManuio Mo u3ydyaeMoWd TeMe B
pa3IMYHBIX ~ HMCTOYHUKAX, AHAIM3UPYIOT U
OILICHUBAIOT €€, HHTCPIPETUPYIOT U MPEICTABIISIOT
B pasHbiX (Qopmax (Te3HWCHl, COOOIICHHE,
peroprax, aHaJUTHYECKas CIpaBKa, pedepar,
0030p, TOpT¢0OJIHO).

PaboTaroT ¢ 3JeKTPOHHBIM MPUIIOKEHUEM

17.

OOMeH BeIecTB U mpe-

Komo.

Tunet muranus. OcobGeHHOCTH
oOMeHa BEIIECTB Yy JKUBOTHBIX,
pacteHuil u 0akTepuil. ABTOTpodbI

CpaBHUBAIOT OpraHU3Mbl MO THUIY MHUTAHUS H
JIETIAt0T BBIBOJIBI HA OCHOBE CPAaBHEHUSI.
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BpaIlCHHE SHEPTUH.
Ilnactuyeckuii  0OMeEH.
dorocunres

u rereporpodrl. [lmactuueckuit
obmen. dotocunTe3

CpaBHUBAIOT IUIACTUYECKUH M SHEPreTUYECKUM
OOMEHBI U JIENal0T BBIBOJIbI HA OCHOBE CTPOCHHS.
PackppiBatoT 3HaueHue GOTOCUHTESA.
XapakTepu3yroT CBETOBYID U TEMHOBYIO (Da3sl
¢doTocuHTE3A.

PaGoraror ¢ niuoctpanusMu yueOHUKa.

Pematot 6uonoruueckue 3agauu.

Haxonar wudopmanuio mo u3zydaemMorl Teme B
pa3IUYHBIX ~ MCTOYHUKAX,  aHAIM3UPYIOT U
OLICHMBAIOT €€, UHTEPIPETUPYIOT U MPEACTABIISAIOT
B pasHbiXx ¢opMax (Te3uchl, cooOuIeHue,
penoprax, aHaJIUTUYeCKas crpaBka, pedepar,
0030p, MopT¢0oIInO).

PaboTaroT ¢ 31eKTPOHHBIM NMPUIOKEHUEM

3.3. Pasmuo:kenue (4 yaca)

18. Pasmuoxenue. Jlenenne | Kom6. | [lenenue kineTku. MuTo3 — ocHOBa
KJIETKH. MUTO3 pocTa, pereHepanuy, pa3BUTUS U
6€ecroI0ro pa3MHOKEHHS
19. PazmuoxeHnue: Kom6. | Pasmuoxenue: Oecmosioe u
Oecrionoe 1 moJIoBoe MIOJIOBOE. Tune 6ecronoro
Pa3MHOKEHHS. [TonoBoe
pa3MHOKEHHE
20. O6pazoBanue mosnoBbiXx | Kom6. | OOpa3oBaHue MOJOBBIX KIETOK.
KJIETOK. Melo3 Meiio3
21. Pazmuoxenue. Kom6. | OmnonoTBopeHre y >KUBOTHBIX U
OmnonoTBopeHue pacTeHHUI. buonoruueckoe
3Ha4YCHHUE OIUIOJOTBOPEHHSL.
HckyccTBeHHOE  ONBUIEHHE Yy

pacTeHuid W OIUIOJIOTBOPEHHUE ¥
YKUBOTHBIX

Onpenenstor TOHATUS, (OPMHUPYEMBIE B XOJE
U3yYCHUS TEMBI.

BbiensitoT cyliecTBeHHBbIE TMPHU3HAKH Ipoliecca
JCTICHUS KJICTKH.

XapakTepu3yrT OHOJIOTHYECKOE 3HAYCHUE U
OCHOBHBIC (Da3bl MHUTO3a, HCIOIB3YS PHUCYHKH
y4eOHHKa.

BbIensitoT CyIiecTBeHHbIC MPU3HAKU TPOIIECCOB
Pa3MHOXCHHSI U OTLTIOIOTBOPCHUSI.

OnuceiBatoT CIOCOOBI BErCTaTUBHOTO
pasMHOXeHwus. [IpUBOASIT pUMEpBl OpraHU3MOB,
Pa3MHOKAIOIIMXCST OSCIIOJIBIM U TIOJIOBBIM ITyTEM.
XapakTepu3yroT OHOJOTHYECKOEe 3HAYCHHE U
OCHOBHBIE (a3pl Mei03a, HCIOIb3YysT PUCYHKH
ydeOHUKa. XapaKTepU3ylT CTaIuu 0O0pa30BaHMUS
MOJIOBBIX KJIETOK, HCIIOJIb3Ys CXeMy yUeOHHKA.
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OOBsCHSIOT OMOJIOTUYECKYIO CYILIHOCTh
OIIOOTBOPEHUS.

XapakTepusyroT 0COOCHHOCTH JIBOMHOTO
OIUIOJOTBOPEHHUS Y PACTCHHM.

Omnpenensior 3HaYEHHUe HCKYCCTBEHHOTO
OIJIOAOTBOPEHUS.

CpaBHUBAIOT MHUTO3 M MEHO03, SUIEKIECTKA U
CIEpPMAaTO30Ubl, CIEPMAaTOT€HE3 U OBOIEHE3,
MOJIOBOE M Oecroyioe pasMHOKEHUE U JeNaoT
BBIBO/IbI HA OCHOBE CPAaBHEHMSL.

PaGoraror ¢ nimoctpanusaMu yueOHUKa.

Pematot 6uonoruueckue 3agauu.

VY4acTBYyIOT B AUCKYCCUU TI0 U3y4aeMOil TeMe.
PaboTaroT ¢ 31eKTPOHHBIM NMPUIOKEHUEM

3.4. UnqmBuUayabHOE pa3BUTHE OPraHU3MOB (OH

ToreHes) (2 uaca)

22. NunuBuayansHoE Kowm6. | IIpsmoe u Hempsimoe pasButue. | OnpeneistoT NOHATHS, (OpMUPYEMbIE B XOJ€
pa3BUTHE OPraHU3MOB OMOpHOHATBHBIN U | U3yYEHUS TEMBIL.
(oHTOTEHE3) NOCTAMOPHUOHANBHBIA  Mepuoabl | XapaKTepu3yIoT MEePHO/Ibl OHTOTEHE3A.
pazButusi.  OcHOBHble  9Tanbl | ONUCHIBAIOT  OCOOEHHOCTH — MHJAWBHIYyaJIbHOTO
sMOpHUOTreHesa. [IpuuuHbI | pa3BUTHS YeTOBEKA.
HapyuieHuil pa3BuTus opranusma | OleHUBAIOT BIMSHUE (DAKTOPOB BHEIIHEH Cpebl
23. Ontorenes  yenoBeka. | Kom6. | OnTorenes YeJI0BeKa. | Ha pa3BUTHE 3apOJblIllia.
PernponykTuBHOE PempoayktuBHoe 370poBbe; ero | OOBACHAIOT OTPHULATEIbHOE BIMSHHUE AJKOTOJI,
3JI0pPOBbE 3HaYEHUE TUTS Oyayuux | HUKOTHHA, HAPKOTHYECKHUX BELIECTB HA Pa3BUTHUE
nokoJjieHui soaen. ITocmeAacTBus | 3apoAbllia  YEJIOBEKAa; IPUYMHBI  HapyLICHUH
BIUSIHUSL ~ QJIKOTOJISl, HHUKOTHHA, | Pa3BUTHUS OPraHU3MOB.
HApPKOTHMYECKHUX  BEHISCTB  Ha | AHaIM3UPYIOT M OLEHHUBAKOT  LEJIEBBIE U
pasBUTHE 3apOAbIlIa YeIOBEKa. | CMBICIOBBIE YCTAaHOBKM B CBOMX JEHCTBHAX U
[Teprogpl  MOCTAIMOPHOHAIBLHOTO | MOCTYIKAX IO OTHOLIEHUIO K CBOEMY 3[0pPOBBIO,
pa3BUTHUA MOCNEACTBUSL  BIMSIHUSL  (DAKTOPOB  pHCKa Ha
3JI0pPOBBE.
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OOGOCHOBBIBAIOT MEPHI MPOPUIAKTUKUA BPEIHBIX

IPUBBIYEK.
CpaBHMBAIOT SMOpPUOHAJIbHBIN U
NOCTAMOPHOHATBHBIN EePUOIbI

WHIMBHYaJHHOTO Pa3BUTHS, TIPSIMOE U HEMPSIMOE
pa3BUTHE W JETAl0T BBIBOJBI HAa OCHOBE
CpaBHEHHUSI.

PaGoraror ¢ nimoctpanusaMu yueOHUKa.
PaboTaroT ¢ AIEKTPOHHBIM MPHIIOKEHHUEM

3.5. HacaeacTrBeHHOCTH M H3MEHYUBOCTHL

(8 yacoB)

24. | 10. |T'eneruka — Hayka o | Kom0. | HacieactBeHHOCTH u
3aKOHOMEPHOCTSX U3MEHYHBOCTH — CBOMCTBa
HACJIEJACTBEHHOCTH u opranu3ma. ['eHeTHKa — Hayka o
U3MEHYHMBOCTH. 3aKOHOMEPHOCTSX
I. Meunnenn — HACJIEICTBEHHOCTH u
OCHOBOTOJIOKHUK WU3MEHYHUBOCTH.

TE€HETUKHU I'. MeHzenp — OCHOBOIIOJIOKHUK
TE€HETHUKHU

25. | 11. | 3akOHOMEpHOCTHU Kom®0. | 3akoHOMEepHOCTH HacieI0BaHMS,
HacJe0BaHUS. yctaHoBieHHble ['. Mennenem.
MonorubpuaHoe MonorubpugHoe  CKpelluBaHHe.
CKpELIMBaHUE. IlepBbiii 3aKk0H MeHzenss — 3aKoH
Jlabopamopuas paboma JTOMUHUpPOBaHUsA. BTopol 3akoH
M 2. CocraBienue MeHnenss — 3aKOH pacuUIeIUICHUSI.
IPOCTEUIINX CXeM 3aKOH YHCTOTHI TaMET
CKpELIMBaHUs

OnpenenstoT NOHATHS, (QOpMUPYEMbIE B XOJ€
U3YYECHHS TEMBI.

OnpenensioT OCHOBHBIE 3a7aud COBPEMEHHOMU
TeHETUKH.

XapakTepHu3yoT COJep)KaHHe 3aKOHOMEpPHOCTEH
HaclleloBaHus, ycTaHoBJeHHbIX ['. Mennenewm,
XpOMOCOMHOM  TEOPUM  HACIEICTBEHHOCTH;
COBPEMEHHBIX IPEICTABICHUN O T€HE U T'€HOME,
3aKOHOMEPHOCTEN N3MEHUYUBOCTH.

OO0mbscHst0T BKiag I'. MeHnzens u Apyrux y4eHbIX
B pa3BUTHE OHOJOTMYECKOM HayKH, 3HAu€HHUE

YCTAHOBJIEHHBIX MMM  3aKOHOMEPHOCTEH B
dbopMHpOBaHHUE  COBPEMEHHOH  €CTECTBEHHO-
Hay4YyHOMH KapTUHBI MHUpa; MIPUYKHBI
HacCJICICTBEHHBIX u HEHAaCJICICTBEHHBIX
W3MEHEHUM.

[IpuBoAsT JOKa3aTeNbCTBAa POJICTBA  JKUBBIX

OpraHn3mMoOB Ha OCHOBC MOJIOKEHUN T€HETUKHU.
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26. | 12. | 3aKOHOMEPHOCTH Kom6. | Jurubpunnoe CKpEIIMBaHUeE.
HacJeI0BaHUS. Tperunii 3akoH MeHnzaenss — 3aKOH
JurubpuaHoe HE3aBUCHMOTO HacJIeJ0BaHUS.
CKpelIMBaHHE. AHanM3UpPYyIOIIee CKPEIIMBaHNUE
Jlabopamopuas paboma
No 3. Pemenne
3JIEMEHTaPHBIX
FeHETUYECKHX 3a7a4

27. | 13. | XpomocomHass Teopus | Komb. | XpoMmocomHast TEOPUS
HacCJIeICTBEHHOCTH HACJIEJICTBEHHOCTH.

CuerieHHOE HacJeJI0BaHNue
MIPU3HAKOB

28. | 14. | CoBpeMeHHbIE Kom6. | CoBpeMeHHbIE TpEJCTaBICHUS O
MIPEICTABJICHUS O T€HE U reHe M reHomMe. B3amMopencTBue
reHOMeE T€HOB

29. | 15. | I'enermka mona Kom6. | I'eneruka ToJia. ITomoBEIE

xpoMocoMbl. CIIETUIEHHOE C TI0JIOM
HacJjeJI0BaHNue

30. | 16. | 3akOHOMEpPHOCTHU Kom0. | 3akoHOMEpHOCTH W3MEHYHMBOCTH.
M3MEHYHUBOCTH. Hacnencreennas u
Hacnencreennas u HEHACJIEICTBEHHAs U3MEHYNBOCTD.
HeHACJIEICTBEHHAS MoaudukarmoHHas
U3MEHYHUBOCTD M3MEeHUYNBOCTh. KoMOMHAaTHUBHAS U

MyTaIuOHHAas A3MEHYUBOCTD.
MyTtanuumu. Tunel MYyTallHi.
MyTtareHubie (GaKTOPBI.
31. | 17. |T'enermka u 3a0poBbe | KoMO. | 3HaueHue TE€HETUKU IS
YyeJIOBEKa MEIUIIMHBI. BiusHue MyTareHoB
Ha OpTraHu3M YyeJIoBeKa.
HacnencrBennslie 0one3Hn
YeJoBeKa, WX  NPUYUHBI  H
npodunakrtuka.  Ilpakmuyeckas

[Tonp3yroTCsl  T€HETUYECKOU
Y CHMBOJIUKOI.

Pemrarot sanemMeHTapHbBIC TCHETUIECKHE 33Ja4H.
CocraBisroT JJIEMEHTapHBIE CXEMBI
CKpEIIMBaHUs. BBISBISIOT UCTOYHUKH MYTarc¢HOB
B OKpy:karoliei cpee (KOCBEHHO)

[TpoBosT JIIEMEHTapHBIC OMOIIOTHYECKHUE
UCCIICZIOBAaHUSI W JIENAIOT BBIBOJBI HA OCHOBE
MOJTYYCHHBIX PE3yJIbTATOB.

OOBSICHSIIOT BJIIMSHHEC MYTareHOB Ha OPraHU3M
YelOBeKa, BO3HMKHOBEHHWE  HACIEICTBEHHBIX
3a00JiIeBaHMM, MyTalUil.

YcTaHaBIMBaIOT B3aMMOCBSI3b TCHOTHITA YEJIOBEKA
U €T0 3JI0POBBSI.

OrneHnBarOT 3HaUEHHUE 37I0POBOTO 00pa3a KU3HU
KaK HauOosee s dexTuBHOTO MeToaa
NpoUIAKTUKH HACICICTBEHHBIX 3a00JICBaHHA.
XapaKkTepu3ymT poiib MEAUKO- TEHETHYECKOTO
KOHCYJIbTUPOBAHUS JIJISl CHUIKCHUS BEPOSTHOCTH
BO3HUKHOBCHHS HACJICICTBCHHBIX 3a00JICBAaHHIA.
PaGoTaroT ¢ mwiuttocTpanusMu yuaeOHUKA.

Penraror Oronoruueckue 3aaaqmn.

Haxomar wHpopMmanuio Mo u3ydyaeMoOWd TeMe B
pa3IMYHBIX ~ WCTOYHUKAX, AHAJIM3UPYIOT U
OILICHUBAIOT €€, HHTCPIPETUPYIOT U MPEICTABIISIOT
B pasHbiX (opmax (TE3WCH, COOOIICHHE,
pernopTax, aHaJUTHUYeCKas CIpaBKa, pedepar,
0030p, TOpT¢OJIHO)

TEPMHUHOJIOTHEMN
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paboma. Bwisenenue ucmounurxog
MYmMazeHo8 6 oKpycaroujeli cpeoe
(KOCBEHHO) U OYEHKA BO3MONCHBIX
nocieocmeutl  ux — GIUSAHUSL  HA
OpeaHu3m

3.6. OcHoBBI cejteknuu. Buorexnosorus

(2 yaca)

32.

18.

OCHOBBI CEJIEKIUU:
METOJIbI U IOCTHIKEHUS

Komo0.

OCHOBBI CEJIEKIMU: METOILI U
INOCTWKEHHUS. T'eneTuka —
TEOPETHUYECKasi OCHOBA CENIEKIINH.
Cenekuus. VYuenue H.A.
Basunosa 0 LIEHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS
KYJIbTYPHBIX PaCTCHUI.

OCHOBHBIE METOIBI  CEJICKIIHH:
ruOpuan3aIus, HUCKYCCTBEHHBIN
0oT60p. OCHOBHBIC JTOCTHUXKEHUS H
HaIpaBJICHUS pa3BUTHS
COBPEMEHHOM CEJICKIMH.
IKeKypcus «Mmnocoobpa3zue
copmos  pacmenuii. U  NOPOO
HCUBOMHDBIX, Memoowl ux
8vigeoeHUsl ((hepma, celeKyuorHHas
CMAHYUs, CenbCKOXO3AUCMBEHHAS
8bICMABKA)»

33.

19.

buorexHonorus:
JOCTHIXKCHUA u
IICPCIICKTUBLI PA3BUTHA

KomMmo.

buoTtexHonorusi: AOCTHXEHUS |
MEePCIEKTUBLI pa3BUTHUA. ['eHHas
UHXXEHEPHUSL. KnonupoBanue.
I'eneTnuecku

MOAM(PHUITUPOBAHHBIE OPTraHU3MBI.
OTUYECKUE AaCHEeKThl  Pa3BUTHUSA
HEKOTOPBIX  HCCJIEJOBAHUN B

OnpenensitorT MOHATUS, (OPMHUPYEMBIE B XOJIE
W3YUYCHUS TEMBI.

OnpenendioT TIJaBHbIE 3aJa4d W HaIlpaBJICHUSA
COBPEMEHHOM CEJIEKIUH.

Xapakrepu3yroT Bkiiaa H.J. BaBuiioBa B pazButue
OMOJIOrMYECKON HayKH.

OuLeHuBaOT  JOCTUXKEHHUSI U TEPCIEKTUBBI
OTE€YECTBEHHON U MUPOBOU CEJIEKIUH.
XapakTepu3yrT METOJIbI CEeIECKIIMOHHONW pabOTHI.
CpaBHMBAaIOT MAaCCOBBIM U  HMHAMBUIAYAJIbHBIN
oTbop.

Bplienaor CylecTBeHHbIE IPU3HAKHU IIpoliecca
HCKYCCTBEHHOTO 0TOOpa.

OueHMBalOT  JOCTWXKEHHUSI U NEPCHEKTHUBBI
Pa3BUTHsI COBPEMEHHOM OMOTEXHOJIOTHH.
AHanM3UpPyOT U OLEHUBAIOT 3TUYECKHUE ACIEKThI
HEKOTOPBIX UCCIIEIOBAHU I B obnacTu
OMOTEXHOJIOTHH.

PaGoraroT ¢ witrocTpanusimMu ydeOHuUKa.

Haxonsat wHbopManui mo u3ydaemMoil TeMme B
pa3IMUYHBIX  MCTOYHMKAX, AHAIU3UPYIOT U
OLICHHUBAIOT €€, UHTEPIIPETUPYIOT U IIPEACTABIISIIOT
B pasHbiXx ¢opMax (Te3uUChl, CcOOOIIEHHE,
pernopTax, aHalIWTUYEeCKas crpaBka, pedepar,
0030p, TOpT¢OIIHO).
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OMOTEXHOJIOTHH
YeJI0OBEKA)
Ilpakmuueckas paboma. Ananuz u
OUEeHKA  SMUYeCcKUx  acnekmos
pazsumusi HEeKOmMopbvlIX
UCCIe00B8aHUL 8 OUOMEXHON0CUU

(KI1OHUpOBaHME

BrINoaHSAIOT TpakTUYECKUE U UCCIE0BATEIbCKHIE
paboTHI IO U3y4aeMOi TeMe.
PaboTaroT ¢ 37eKTpOHHBIM MPUIIOKEHUEM

34. | 1. | ObobueHue kypca | OC+K | O6oOuienne u cucrematuzauus | O600IIAIOT U CUCTEMATU3UPYIOT 3HAHUS, YMEHUS
6uonoruu 3a 10 knacc 3HaHMM 1o paznenaMm «buonorus | u HaBbIKM 3a Kypc Ouonorun 10 knacca. Pemaror
KaKk Hayka. MeToapl Hay4dHOTo | OMOJIOrMYeCcKHe 3a1a4u
MMO3HAHUSY, «Kerkay,
«Opranuzm»
11 kaacc
1. 1 Beenenue OC | IloBTopenue kypca Ouonoruu 3a | [ToBropstor kypc 6momorun 3a 10 kmacc. Pemator

10 xnacc. Llenu u 3anaun U3y4eHus
Kypca 6uonoruu 3a 11 kiacc

OHMOJIOTHUECKHUE 3aJaull.
3HAKOMATCSI CO CTPYKTypoOH
ouonoruu 3a 11 kiacc

W3y4YeHUsl Kypca

IIpeameTHbIE Pe3yJbTaThI:
OQOYYaArOIUNACS TOJIKEH:

Pazgen 1. Bua (19 yacos)

- XapaKTCpPU30BaTh BKJIAJ BBIJAIOIIUXCA YUCHBIX B PA3BUTHC OHOJIOTHYECKOM HAYKH,

- XapaKTepu30BaTh poiib OMOJIOTUU B (HOPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

- MOHUMATh CYUIHOCTH 3BOJIOLNMOHHOW TEOPHUH, CIOKHBIE M IMPOTUBOPEUMBHIC MYTH €€ CTAHOBJIEHUS, BKJIAJ B (OPMUPOBAHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUDA;
- BBIJICTISITH CYIIIECTBEHHBIEC TPU3HAKHA OMOJIOTHYECKIX 0OBEKTOB (BHJIOB) U MPOIIECCOB (JIEHCTBUE UCKYCCTBEHHOT'O M €CTECTBEHHOTO
otbopa, GpopMHPOBAHKE TIPUCTIOCOOICHHOCTH, 00pa30BaHNEe BUIOB);
- OOBSICHATH MIPUYUHBI BOJIOLNN, U3MEHIEMOCTH BUJIOB;

- MPUBOJIUTH JJOKA3aTENbCTBA (ApTryMEHTAIINIO) HEOOXOJUMOCTH COXPaHEHUs MHOT000pa3usi BUJIOB;
- YMETh MOJIb30BaThCs OMOIOTUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOI;
- peniaTh dJIeMeHTapHbIe OMOIOTHYECKHe 3a/1a4u;

— OMHCBIBaTh 0co0eH BUIOB 110 MOP(HOIOTHICCKOMY KPUTEPHIO;

— BBISIBIISITH IPUCIIOCOOTICHUSI OPTaHU3MOB K CpeJie OOUTaHUs;
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- CpPaBHUBATh IIPOLIECCHI €ECTECTBEHHOI'O U UCKYCCTBEHHOTO 0TOOpA;

- AHAJIM3UPOBATh U OLICHUBATh PA3JIMYHBIE TUIIOTE3bl IPOUCXOKACHUS )KU3HU U YEIIOBEKA; apIyMEHTUPOBATH CBOK TOYKY 3PECHHMS
B X0JI€ AUCKYCCHUM 10 OOCYKIEHHUIO THIIOTE3 CYIIHOCTH U MPOUCXOKACHUS KU3HU, TPOOIIEMBI IIPOUCXOXKICHUS YEIOBEKa;

- OBJIJIEBaTh YMEHUSIMU U HAaBbIKAMU MIOCTAHOBKH OMOJIOTUYECKUX IKCIEPUMEHTOB U YUUTHCA OOBACHATD UX PE3YJIbTaThl;

- HaXOJUTh OMOJIOTMYECKYI0 HH(POPMALIMIO B PAa3HBIX UCTOYHHKAX;

- aHAJIM3UPOBATH U OIIEHUBATh OMOJIOTMYECKYI0 HHPOPMALUIO, TOJy4aeMYIO U3 Pa3HbIX HCTOYHHUKOB.

MeranpeaMeTHbie pe3yJibTAThI:

IlosnasamenvHbvle yHugepcanbHvle yuebHble 0eucmeus:

- OBJIaJICHUE COCTABJISIIOIIMMH HCCIIEIOBATENIbCKOM W NMPOEKTHOW NEATEIbHOCTH, BKIIOYAs YMEHHS BHJIETh MpoOJieMy, CTaBHUTh
BOIIPOCHI, BBIIBUTaTh TMIIOTE3bl, aBAaTh ONpEAEICHUS MOHATUH, Kiaccu(UUUpoBaTh, HAOMOAATh, TPOBOAUTH HKCIIEPUMEHTHI, JIE1aTh
BBIBOJIbI M 3aKJIIOYEHUS], CTPYKTYpUPOBaTh MaTepua, OObICHSITh, TOKa3bIBaTh, 3alIUIIATh CBOU HJIEH;

— yMeHHe paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTUYECKON MH(OPMALIMK: HAXOJUTh OMOJIOTUYECKY0 MHPOPMAIUIO B PA3TUYHbBIX
MCTOYHUKAX (TeKcTe y4yeOHMKa, HAy4YHO-TIOMYJSAPHOW JuTepaType, OHOJOTMYECKHX CIIOBApSAX M CIPABOYHMKAX), aHAJIU3UPOBATH
Y OLICHMBATh UH(POPMAIIKIO, TPeoOPa30BbIBATH HHPOPMAIINIO U3 OAHON (HOPMBI B APYTYIO.

Pezynamuenvie ynusepcanvhvle yueduvie oeticmeusi:

- CIIOCOOHOCTh BBIOMPATh LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBHUSX M MOCTYIIKAaX IO OTHOLIEHUIO K KUBOW Mpupoze,
3I0POBBIO CBOEMY U OKPY KAIOLIUX.

Kommynukamusnule ynugepcanvhule yuebHvle 0eucmsus:

- yMEHUE aJCKBaTHO UCIIOIb30BaTh PEUEBBIC CPEACTBA JJIA JUCKYCCUM U apIyMEHTALUU CBOEH IO3ULIUH, CPABHUBATDL PA3HBIC TOYKU
3pEHHUs], ApTyMEHTUPOBATh CBOIO TOYKY 3pEHHUs, OTCTAaUBATh CBOIO ITO3ULIMIO.

JIn4HoCTHBIE pe3yabTaThl:

- peanu3aluy 3THYECKUX YCTAHOBOK IO OTHOUIEHHIO K OMOJIOTHYECKUM OTKPBITHSM, UCCIIEOBAHUAM U UX PE3yJIbTaTaMm;

- IIPU3HAHUS BBICOKOM LICHHOCTH JKM3HU BO BCEX €€ IPOSIBICHUAX, 340POBbs CBOCTO M JIPYIUX JIIOACH, peaau3aly YCTaHOBOK
3I0pOBOT0 00pa3a KU3HU;

- c(OPMHUPOBAHHOCTH MMO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IOJIy4Y€HHE HOBOIO 3HAHUS B O0JACTH OMOJIOTHMHM B CBSI3U
¢ Oynymieit nmpoecCHOHaNbHOM IeSTENbHOCTBIO MM OBITOBBIMU NMPOOJIEMaMH, CBS3aHHBIMU C COXpaHEHHEM COOCTBEHHOI'O 3/I0pOBBS U
9KOJIOTUYECKON 6€30M1aCHOCTH

1.1. MWMcropus 3BOJIIONHOHHBIX Haei (4 yaca)

2 1. | Pa3zBurme Owomormm B | Ho. | UcTtopuss »3BoMOIIMOHHBIX uAcH. | OnpenensoT NOHATHSA, (GopMuUpyeMble B XOJe
JIOJAPBUHOBCKU I Pa3Burue OuoJoTHH B | UBYUECHUS TEMBI.
nepuo/. 3HaueHue
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pabot K. Jlunnes

JIOJAPBUHOBCKHI
3HaueHue

pabot K. JIunnes.
Oxekypecus «Muozoobpasue 6u0os
(oKpecmHOCmMU WKOIbL)»

HEPHO.

O1neHnBArOT BKJIA/1 pAa3IMYHBIX YUYCHBIX B PA3BUTHE
OMOJIOrMYECKON HAayKH.

OLeHMBAIOT  MPEANOCHIIKM  BO3HUKHOBEHUS
yuenus Y. [lapBuna.
XapakTepu3yoT COACPKAHUE  SBOJIFOLIUOHHOMN

Yuenwnst XK.b. Jlamapka | Kom06. | Yuenus XK.b. Jlamapka, Teopun XK. | Teopun Y. lapsuHa.

KioBbe CpaBHUBAIOT ONPEJEIICHHYIO0 U HEONPEIEICHHYIO
[Tpeanoceliku Kom0. | ITpeamocsiky  BO3HMKHOBEHHS | HK3MEHYHMBOCTD, MCKYCCTBEHHBIM M €CTECTBEHHBIN
BO3HUKHOBEHHS YUYCHHS yuenus Y. /lapBuna otOop, Qopmbl OOpbOBI 3a CYIIECTBOBAHHE H
Y. JlapBuna JIEJIal0T BBIBOJIbI HA OCHOBE CPAaBHEHUS.
OpomormorHas Teopust | Kom0. | DBonrormonHas Teopus Y. | Paboraror ¢ WiIOCTpauuaMu yueOHuKa.
Y. lapsuna JlapBuHa. PaboTaroT ¢ 31eKTPOHHBIM MPUIOKEHUEM

Posib  3BOJIIOIMOHHOM TEOpHUM B

dbopMupoBaHUH COBPEMEHHOM

€CTECTBEHHO-HAYYHOM  KapTHHBI

MUpa

1.2. CoBpeMeHHOE IBOJIIOIHOHHOE YueHHe (8 yacoB)

Bun, ero xpurepuu Kowm6. | Bug, ero kpurepuu OnpenenstoT NOHATHS, (QOpMUPYEMbIE B XOJ€
[Monynsuus —| KomO. | [Tonynsimust —  CTpYKTypHas | U3y4Y€HUS TEMBI.
CTPYKTYpHasl ~ eJUHHIIA eMHUIIA BHJIA, enuauna | OOBACHAIOT BKJIAJ SBOJIIOLMOHHONM TEOPUHM B
BU/IA, eIMHULIA SBOJTIOINH dbopMupoBaHHE  COBPEMEHHOM  €CTECTBEHHO-
HBOJTIOINH HAYYHOM KapTUHBI MUpA.
JBuxyiue cwibl | Kom6. | CunTeTnueckas Teopus | ONpenenaoT KpUTEPUH BUJIA.
HBOJTIOINH spomonyy.  JBwxymme — cuibl | OMUCHIBAIOT 0cOO€eH BUIA 110 MOP(OIOTHYECKOMY

SBOJTIOIHH: MYTaIIMOHHBIH | KPUTEPHIO.

IIpoucce, MOy AIruOHHBIC BOJIHBI,
HN30JIA1 A, 50,4 BJIUAHUC Ha

reHO(OH/] MOy JISIINH

XapakTepu3yoT MOMYJSIHI0 KaK CTPYKTYPHYIO
€AVHUIY BUAA U €IMHUILY SBOJIIOLUHU, IPOLIECCOB
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9 8. | ABmxymme cuibl | KoM0. | JIBKymne  Ccuiibl  3BOJIIOLMM: | €CTECTBEHHOTO orbopa, (dhopMupoBaHUs
IBOJIIOLINM: €CTECTBEHHBIM O0TOOD, BJIMSHHUE HA | IPUCIIOCOOIEHHOCTH, 00Opa30BaHMs BUIOB.
€CTECTBEHHBII 0TOOP TeHO(OH]T MOMYJISANUHU. | XapaKTepU3yIOT OCHOBHBIC (DaKTOPHI BOIOIHH.

JBrmxymuit u crabunusupyromuii | CpaBHUBAIOT IIPOCTPAHCTBEHHYIO 51
€CTECTBEHHBIN 0TOOD. DKOJIOTUYECKYIO W30JSLHUIO, (dopMbI
Ilpaxmuyeckas paboma. | €CTECTBEHHOTO OTOOpa W JAENaroT BBIBOJBI Ha
Bvisgnenue  uszmenuusocmu  y | OCHOBE CpaBHEHHUSI.

ocobeli 00H020 8U0a XapakTepusyroT OCHOBHBbIE ajanrtauuu

10 9. | Apanranuu opranusmoB | Kom06. | Amanramnuu OpraHu3MOB K | OpraHU3MOB K yCIIOBUSIM OOUTaHMUS.

K YCIOBUSIM OOUTaHUS YCIIOBUAM oOuTaHus kak | CpaBHMBAIOT OCHOBHBIE CIOCOOBI W MYTH
KaK pe3yJbTaT IEeHCTBUS pe3yabTaT JeicTBUs | BUA0OOpa3oBaHus, OMOJIOTMYECKUNA Mporpecc u
€CTECTBEHHOT0 0TOOpa. €CTECTBEHHOT0 0TOOpa perpecc u JenatoT BbIBO/IbI HA OCHOBE CPaBHEHHUS.
Jlabopamopuas paboma OOBSACHAIOT MPUYUHBI DBOJIIOIUHU, U3MEHSIEMOCTH
Ne 4. «BoigBiaeHue BH/JIOB.

IPUCIIOCOOTICHHIA [lpuBogsT mOKa3aTENbCTBA POACTBA  KHBBIX
OpraHM3MOB K cpefe OpPraHHU3MOB Ha OCHOBE MOJIOXKEHU
oOuTaHUS» HBOJIIOIIMOHHOTO ~ y4yeHus. JlokaspIBaloT, 4YTO

11 | 10. | BumooGpa3zoBanme xkak | Kom0. | BumoobpasoBanue Kak pe3yibTaT | COXPAHEHHE MHOrooOpasusi BHUIOB  SABIAETCS
PE3YIbTAT 3BOJIIOLUH spomonun. Crnocobbl W IyTH | OCHOBOM yCTOMYMBOIO pa3sBUTHs OMOChEPHI.

BUI000pa30BaHUS [IpuBOIAT OCHOBHBIE JOKa3aTENbCTBA IBOJIOLUU

12 11. | Coxpanenue Kom6. | Coxpanenrne MHOT00Opa3ust BUJOB | OPraHUYECKOI0 MHpa.

MHOT000pa3usi BHUJIOB KaK OCHOBA YCTOMYMBOIO PA3BUTHUSA Pemaror OMOI0rMIeCcKUe 3a1a4M.

KakK OCHOBa onocdepsl. I'maBuble HanpasieHus | PaboTaOT ¢ WTIOCTpAlUAMH y4eOHHKA.

YCTOWYMBOTO Pa3BUTHUS ABOJIIOIIIOHHOTO npouecca. | BRIIONHAIOT 1a00paropHble, NPaKTHYECKUE U

ouocdepsl Buonoruueckuii  mporpecc M | HCCIENOBATENbCKUE PAabOTEI II0 U3y4aeMOM TeME.
OMOJIOTHYECKUI perpecc. | PaboTaror ¢ 31eKTpOHHBIM IPUIOKEHHEM
[TpuunHbI BEIMUpaHUsI BUJIOB

13 12. | Jloka3arenbcTBa JlokazarenbcTBa SBOJIIOIUU
HBOJIIOLIUU OpPraHuYecKoro Mupa
OpPraHu4YecKOoro Mupa

1.3. TIpoucxoxaenue ;ku3uu Ha 3emJie (3 yaca)

38




14 | 13. | Pa3Butue Kom0. | Pazsutne  mpeacraBiaenuét o | OnpenensioT NOHATHA, (QopMUpyeMBIE B XOJ€
MpeACTaBICHUN 0 BO3HUKHOBEHHM KU3HU. OTMbBITHI | U3yYECHUS TEMBI.
BO3HUKHOBEHUHU KU3HU @. Pean, JI. Ilacrepa. ['unoressl 0 | AHATUM3UPYIOT W OLEHHUBAKOT  Pa3jIMYHbIC
MIPOUCXOKACHUU KHU3HU TUTIOTE3bI TPOUCXOKACHUS KUZHH.
15 14. | CoBpemennnie B3rsiabl | Kom0. | CoBpeMeHHBIE B3IJISIIbI XapakTepu3yrT OCHOBHBIE ATAIbl OMOJIOTHUECKOM
Ha BO3HUKHOBEHHUE Ha BOSHUKHOBEHUE KU3HM. Teopus | DBOIIOLUU Ha 3eMIIE.
XKU3HH OnapuHa — XouieliHa Y4acTBylOT B JUCKYCCHHM TIO OOCYXIEHHUIO
16 | 15. |PasBurtme oxu3Hum Ha | KomO. | YcinoxkHEHHE KUBBIX OpPraHM3MOB | TMIIOTE3 IIPOUCXOKACHHUS KU3HH "
3emiie Ha 3eMJie B IIPOIIECCE DBOJIIONNUU. | APTYMEHTHPYIOT CBOIO TOYKY 3PECHHS.
Okexypeusi «HMcmopus pazeumus | PaboTaror ¢ mimocTpanusamy y4eOHHKa.
arcusnu Ha 3emne (kpaeeeoueckuu | Haxomar mudopmanmio mo msydaemMod Teme B
my3etr)» pa3IUUHBIX ~ WCTOYHUKAX, AaHAIM3UPYIOT H
OIICHUBAIOT €€, UHTEPIIPETUPYIOT U MPEACTABISIIOT
B pasHbiXx ¢opMax (Te3uchl, cooOuieHue,
penoprax, aHaJIUTUYeCKas crpaBka, pedepar,
0030p, mopT¢0oJIno).
PaGoTaroT ¢ 31eKTPOHHBIM MPUIOKEHUEM
1.4. TIpoucxoxkaenue yeaonBeka (4 yaca)
17 | 16. | l'umore3ssl Hog. | I'unore3sl npoucxoxaeHus | Onpeaenstor MOHATUSA, (HOPMUPYEMbIE B XOJe
IIPOUCXOXKICHUS YEJ0BEKa. Ilpakmuueckas | N3y4eHUS] TEMBI.
YeJIoBeKa paboma. Ananuz u  oyenka | AHANM3UPYIOT W OLEHUBAIOT  pa3iHyHbIC
PAaA3IUYHbIX 2unome3 | TUIIOTE3bl IPOUCXO0KICHUS YEJIOBEKA.
NPOUCXOHCOCHUS HCUZHU OnpenenstoT NOJIOKEHUE YeJIOBEKa B CHUCTEME
18 17. | Ilomoxenne uvemoBeka B | Hos. | [lomoxkeHne dyelnoBeka B CHCTEME | dKUBOTHOT'O MHPA.

cCUCTEME
MUpa

ZKHNBOTHOI'O

’KHUBOTHOT'O MHUpa (kmacc
MiekonuTaromue, OTpsIL
[Ipumarsl, pon Jlroam).

Ilpaxmuueckas paboma.

Buisisnenue npusnaxos cxoocmea
3apooviuieli Yenoeeka u Opyaux

ApryMeHTUpOBaHHO JTIOKa3bIBAIOT
MIPUHAJICKHOCTh YEJIOBEKAa K OIPEIEICHHOU
CHCTEMATUYECKOM TpyIe. BBIABIAIOT NpU3HAKK

CXOJACTBA 3apoJbIIIEH YeJOBEKa U JIPYyTHUX
MJICKOIIMTAIOIIMX  KaK  J0Ka3aTelIbCTBO  HUX
poICTBa.
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MILEKORUMAOUUX Kax | XapaKTepu3yrT OCHOBHBIC 3TAIbl aHTPOIIOTEHE3A.
00KA3amenbCmeo ux poocmed ApPryMEHTUPYIOT CBOIO TOYKY 3pEHUS B XOJE
TUCKYCCUM ~ TIO  OOCYXICHHIO  TPOOIEMBI
MIPOUCXOXKICHHSI YETIOBEKA.

19 | 18. | DBomrouus yensoBeka Hos. | OBonronust 4emoBeka, OCHOBHEIC | 3yagoMATCS ¢ MEXaHH3MOM pPacooOpa3OBaHMUS,

STallbl. IKeKkypeust | grpeuas €IMHCTBO MTPOUCXOXKICHUS pac.
«llpoucxoorcdenue u  260110YU [IpuBoasaT apryMEHTHPOBAaHHYO KPUTHKY
uenogeka  (UCmopuvecKkul  unu AQHTUHAYYHOU CYIIIHOCTH pacu3Ma.

KpaeseouecKutl Myset)» Haxonat wHpopmanuio mno wu3yyaemMoill TeMme B
20 | 19. | Pacwl yenoBeka OC+K | Pacpr uenoBeka. TIpOMCXOKICHHE | pasquyHBIX —~ HCTOYHHMKAX,  AHATH3HPYIOT U
YeNOBEYECKUX  pac.  BuioBoe | openmparor ee, HHTEPIPETUPYIOT U NIPEICTABIISIOT
CANHCTBO 9€JIOBEYCCTBA B pasHbiXx ¢opMax (Te3uchl, cooOuieHue,
penopTrax, aHaJIUTUYEeCKas CIpaBKa, pedepar,
0030p, MopT¢0oJINO).

PaGoraror ¢ niuoctpanusaMu yaeOHUKa.
Beimonusaor n1abopaTopHble, MpakTUYECKUE U
UCclIeIoBaTeNNbCKe paboThI 10 U3y4yaeMol TeEMe.
PaboTatoT ¢ 31€KTPOHHBIM MTPUIIOKEHHUEM

Pazgen 2. Oxocucrembl (13 yacoB)
IIpenmeTHBIE pe3yabTATHI:
OOyYarouInitcst TOJIKEH:
- XapaKTepU30BaTh BKJIA/ BBIAIONINXCS YUYCHBIX B pa3BUTHE OMOJIOTUYECKON HAYKU;
- XapaKTepU30BaTh POJIb OUOJIOTHH B (POPMUPOBAHNN HAYYHOTO MUPOBO33PCHUS;
- BBIJICIISITh CYIICCTBCHHBIC TPU3HAKA OMOJIOTHYECKHX OOBEKTOB (3KOcucTeM, Omocdepsl) M mporeccoB (KPyroBOpOT BEIIECTB
W TIpEBpaIlleHuUs] SHEPTUHU B IKOCUCTEMax U Ouocdepe);
- 0000111aTh ¥ CHCTEMATH3UPOBATH MPEICTABICHUS 00 SKOCHCTEMaX KakK IIeJTOCTHBIX OMOJIOTHUECKUX CUCTEMaX, O 3aKOHOMEPHOCTSX,
MPOSBISIONIMXCS Ha JAHHOM YPOBHE OpTraHHM3allMd KHBOrO (KPYroBOPOTE BEIISCTB M MPEBPAICHUSIX JHEPTrUH, JITUHAMHKU
1 YCTOMYHUBOCTH 3KOCUCTEM);
— MOHUMATh cojiepkanne yueHus B.U. Bepranckoro o 6uocdepe;
— MOHUMATh HEOOXOIMMOCTh PEeATTH3AIMK UJICH YCTOWYHBOTO Pa3BUTHsI Onochepsl, €e OXpaHbl;
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- pa3BUBaTh OOIIEOMOJIOTMYECKME YMEHHUS Ha DSKOJOTMYECKOM COACpKAHWM: HAONI0AAaTh M BBIABIATH HPUCIIOCOOTIECHUS
Yy OPraHU3MOB, AHTPONIOIE€HHbIE U3MEHEHHUS B 3KOCUCTEMAX;

- OOBSCHATH MPUUUHBI YCTOMUYUBOCTH U CMEHBI IKOCUCTEM;

— MIPUBOJUTH JOKA3aTENIbCTBA (APTYMEHTAIINIO) HEOOXOIUMOCTH COXPaHEHUsI MHOTOOOpa3us BUIOB;

- pelIaTh AIeMEeHTapHble OMOJIOTMYECKHE 3aJa4l; COCTABJIATh CXEMBI IEPEHOCA BEILIECTB M SHEPIUHU B 3KOocHUcTeMax (LIeNH MUTaHusA);
- BBISIBJISITh aHTPONOTEHHBIE U3MEHEHHSI B 9KOCUCTEMAX CBOEH MECTHOCTH; U3MEHEHHSI B SKOCUCTEMAaX Ha OMOJIOrMYECKUX MOJIETSX;
- CpaBHUBATh OMOJIOTMUYECKHE O0BEKTHI (IPUPOIHBIE SKOCUCTEMBI U arPOIKOCUCTEMBI CBOEH MECTHOCTH) U (POPMYIIUPOBATH BHIBO,IBI
Ha OCHOBE CPaBHEHUS;

- 00OCHOBBIBATh U COOJIOATH IPABUIIA MTOBEACHUS B IPUPOIHOM Cpee;

- aHAJIM3UPOBATh M OLIEHUBAThH IOCJEACTBHUA COOCTBEHHOM AESTENBHOCTH B OKpY’Karoulell cpene, riobalbHble 3KOJOTHYECKUE
pOoOJIEMBI;

- apryMEHTHPOBATh CBOIO TOUKY 3pEHHS B XOJI€ TMCKYCCUU TIO 00CYKACHUIO 3KOJIOTUYECKUX MPOOIIeM;

- YMETh MOJIb30BaThCS OMOJOTNYECKON TEPMUHOIOTUEN U CUMBOJIMKOI;

- OBJIJIEBaTh YMEHUSIMU U HABBIKAMU MTOCTAHOBKU OMOJIOTUYECKUX IKCIIEPUMEHTOB U YUUTHCS OOBACHATD UX PE3YJIbTaThl;

- HaXOJUTh OMOJIOTNYECKYI0 HH(OPMALUIO B Pa3HBIX UCTOYHHUKAX;

- aHaJIM3UPOBATh U OLIEHUBATh OMOJOrMUECKY0 HHPOPMALIMIO, ITOJyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB.

MeTranpeaMeTHbIe Pe3yJIbTATHI:

llo3nasamenvhbvie ynugepcaivbhble yueonvie Oelucmeaus:

— OBJIaJICHUE COCTABJISIIOIIMMH HMCCIIEIOBATENIbCKOM U MPOCKTHOM NEATEIbHOCTH, BKIIOYAsl YMEHUS BHUACTh NPOOJIeMy, CTaBUTh
BONPOCHI, BBIJIBUTaTh TUIOTE3bI, 1aBaTh OIpPENEICHUs MOHATHH, KiIacCupUIupoBaTh, HAOIIOAATh, TPOBOAUTH IKCIEPUMEHTHI, JeNaTh
BBIBOJIBI M 3aKJIIOYEHUS, CTPYKTYpUPOBATh MaTepuai, OObSICHITH, IOKa3bIBaTh, 3alIUIIATh CBOU UJICH;

- yMeHHe paboTaTh ¢ pa3HBIMH HCTOYHUKAMH OMOJIOTHYECKON HH(OPMAIINN: HAXOJUTh OMOIOTUYECKYI0 MH(POPMAITUIO B PA3TUYHBIX
HUCTOYHUKAX (TeKCcTe y4eOHMKa, HAy4YHO-TIOMYJSPHOW JHUTEepaType, OHOJOTHYECKHX CIIOBApSX W CIPABOYHHMKAX), aHAJIU3UPOBATH
U OIICHUBATh MH(POPMAIIUIO, TPeoOPa30BBIBATh HH(POPMAIINIO U3 OJHOM (HOPMBI B APYTYIO.

Pecynamuenvie ynueepcanvuvie yueduvie deticmeaus:

- CIIOCOOHOCTH BBIOMPATH IIEJIEBBIC U CMBICJIOBBIE YCTAHOBKU B CBOUX JCUCTBUSIX M MOCTYIKAX MO OTHOIIECHUIO K KUBOW MPUPOJIE,
3JI0POBBIO CBOEMY U OKPYKAOIIUX.

Kowmynuxamuenvie ynugepcanvhvie yueonvie 0eucmsausi:

— YMEHHE aJIEKBaTHO MCIOJIb30BaTh PEUYEBbIE CPEJCTBA JUIsl IUCKYCCUHU M ApTyMEHTAllMK CBOEH MO3UIIMH, CPABHUBATH Pa3HbIE TOUKHU
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3pCHHA, aprYMCHTHPOBATH CBOIO TOYKY 3pCHUS, OTCTANBATh CBOIO ITO3HUIIUIO.
JINYHOCTHBIE pe3yJbTarbl:

3I0pOBOTO 00Opa3a >KU3HHU;

peanu3aiuy dTHUYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJIOTUYECKUM OTKPBITHUSIM, UCCIICIOBAHUSAM U UX PE3ysibTaTaM;
MIPU3HAHUS BBICOKOM IIEHHOCTH JKM3HU BO BCEX €€ MPOSIBICHUAX, 3IOPOBbSI CBOETO M JIPYTUX JIIOACH, peaau3aiii yCTaHOBOK

C(i)OpMHpOBaHHOCTI/I IMO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa IMOJYYCHHWC HOBOI'O 3HAHHWA B 001acTH OMOJIOTHH B CBSI3H C

Oynymeit mpodecCuoHaIbHOM ACSITENHHOCTHIO HIIM OBITOBBIMHU MPOOJIEeMaMH, CBSI3aHHBIMU C COXpPaHEHHUEM COOCTBEHHOTO 3/I0POBBS U
9KOJIOTMYECKON 0€30MacHOCTH

2.1. Dxosornueckne ¢pakropsl (3 yaca)

21

Opranusm u cpena.
DKOJIOTUYECKHUE
(bakTopsl

Komo0.

Opranusm u cpena.
[Ipenmer W 3amayM  SKOJIOTHH.
Dxonoruyeckue (QakTopbl Cpeabl
(abuoTtnueckue, OMOTHYECKHE,
AHTPOTIOTEHHBIE), UX 3HAYCHUE B
YKU3HU OPraHU3MOB

22

AOGuoTtudeckue GakToOpsl
cpenbl

Komo.

AOGuoTtndeckue GakTopbl CPEIbI.
UX 3HaUCHHUE B )KU3HU OPTaHNU3MOB.
3aKOHOMEPHOCTH BIIVSTHHS
DKOJIOTHYECKHX  (DakTopoB  Ha
OpTaHU3MBEI

23

buotnyeckue QaxTops
Cpelibl

Komo.

B3aumooTHomeHnus
OpraHu3MaMu.
OTHOIICHHUS:
XUIIHUYECTBO,
CUMOHO3. 3aKOHOMEPHOCTH
BITUSTHUS IKOJIOTHYECKHX
(hakTOpOB Ha OpraHU3MBI

MEXTY
MexBunoBrie

MapasuTu3M,
KOHKYPEHIINS,

OnpenenstoT NOHATHS, (OpMUPYEMbIE B XOJ€
U3Y4YEHUS TEMBL.

OnpenenstoT OCHOBHBIE 33Ja4d  COBPEMEHHOU
DKOJIOTHH.

Pa3nuuaroT OCHOBHBIE TPYIIIBI HKOJIOTHYECKHUX

bakTopoB (abuoTHYECKHX, OMOTUYECKHX,
AHTPOTIOTCHHBIX ).
OOBsACHSIOT 3aKOHOMEPHOCTH BIIMSTHUS

HKOJIOTMYECKHX (PaKTOPOB HA OPTraHU3MBbI.
XapakTepu3yroT OCHOBHbBIE abuoTuyeckue
dakTopsI (TeMIeparypy, BIaKHOCTb, CBET).
OnuceIBaloT OCHOBHBIE OMOTHYECKUE (PAKTOPHI, HA
KOHKPETHBIX MpUMEpax JIEMOHCTPUPYIOT UX
3Ha4YeHHE.

OneHuBalT PoJib JKOJOTUYECKUX (DAKTOPOB B
KU3HEJESATEIIbHOCTH OPTaHI3MOB.

[TpuBoasat JI0Ka3aTeNbCTBA B3aMOCBSI3EH
OpPraHU3MOB M OKPY>KaOIIEH Cpe/Ibl.

Pemator Guonoruveckue 3a1auu.

Haxonsatr wndopmanuio mo u3ydaemoil TeMme B
pa3MYHBIX  HWCTOYHHKAX, AHAIM3HPYIOT W
OIICHHMBAIOT €€, UHTEPIPETUPYIOT U MPEACTABIISIOT
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B pasHbIX (¢opMax (Te3uChl, COOOUICHHE,
peropTax, aHaJUTHYeCKas CIpaBKa, pedepar,
0030p, MopT¢oIIno).

PaGorator ¢ niuoctpanusMu yueOHUKa.
PaboTaroT ¢ AMEeKTPOHHBIM MPHIIOKEHUEM

1.2. Crtpykrypa 3kocucteM (4 yaca)

24 CtpyKTypa 3KOCUCTEM Kom06. | BugoBass u mpocTpaHCTBEHHas
CTPYKTYpa 9KOCHCTEM

25 [InmeBsie cBsa3M, | Kom0O. | [IumieBbie  CBSI3M,  KPyroBOPOT
KPYTOBOPOT BEIIECTB M BCIIECTB M MPEBPAIICHUS YHEPTUU
NIPEBPAIICHUS SHEPTHH B B DKOCHCTEMaX.
3KOCUCTEMAX. Ilpakxmuueckas paboma. Pewenue
Jlabopamopuas paboma 9KON02UHEeCKUX 3A0a4
M 5. «CocraBieHue
CXeM neperavyu
BELIECTBA U DHEPIrUH
(menme#t  muTaHUsA) B
HKOCUCTEMED

26 [Tpuauns! Kom6. | [IpuyuHbl yCTOMYMBOCTH M CMEHBI

YCTOI\/’I"II/IBOCTI/I 1 CMCHBI
9KOCHCTCM

9KOCHCTEM.
Ipaxmuueckas paboma.
HUccneoosanue  usmenenuti 8
aKocucmemax Ha OUOIO0SUYeCKUX
MOoOessx (akeapuym)

OnpenenstoT NOHATHS, (OpMUPYEMbIE B XOJ€
U3Y4YEHUS TEMBI.

Onpenenstor CTPYKTYpYy JKOCHCTEMBI
(IpOCTPaHCTBEHHYIO, BUJIOBYIO, SKOJIOIHUECKYI0).
Harot XapaKTepUCTUKY MPOYLIEHTaM,

KOHCYMEHTaM, peIylieHTaM.

Brpiensior CyliecTBeHHbIE MPU3HAKU 3KOCUCTEM,
mpoliecca KpyroBopoTa BEIIECTB U MPEBPaAILCHUN
SHEPIrUU B IKOCUCTEMAX.

OOBSICHSIOT NPUYMHBI YCTOMYMBOCTU U CMEHBI
HKOCUCTEM
XapaKkTepu3yroT
HKOCUCTEMBI.
CpaBHMBAIOT HCKYCCTBEHHbIE U ECTECTBEHHBIE
HKOCUCTEMBI.

JlenatoT BBIBOJIbI HA OCHOBE CPaBHEHUSI.
CoCTaBIIIIOT 3JIEMEHTapHBIE CXEMBbI IIEpEeHOca
BEILIECTB M SHEPTUU B HKOCUCTEMAX (LIEMU U CETH).

BJIMSHHUC YCJIOBCKA Ha
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27 Bnusinue uenoBexka Ha | Kom06. | Biusinue YyeJioBeKa Ha | Haxomar umudopmanuio mo uszyyaemoil Teme B
9KOCUCTEMBI 9KOCUCTEMBI. WcKkyccTBEHHBIE | pa3UYHBIX ~ MCTOYHUKAX,  AHAIM3UPYIOT U
co00I1IeCTBa — arpOIIEHO3bI. OLICHMBAIOT €€, UHTEPIPETUPYIOT U MPEACTABIISAIOT
Oxckypcus «Ecmecmeennvie (nec, | B pa3Hbix ¢dopmax (T€3uchl, COoOIIEHHUE,
nore u Op.) U UCKYCCMEEHHble | PETIOpTaX, aHAJIUTHYECKas CIpaBKa, pedepar,
(napx, cao, ckeep wikonwl, hepma u | 0630p, MOPTGHOINO).
op.) IKOCUCMEMBL». PemaroT 6uosoruueckue 3aaaquu.
Ilpakmuueckas paboma. | PaboTaroT ¢ WuoCTpauusMu yueOHUKa.
Cpasnumenvhas xapakmepucmuxa | BeIONHAIOT 1a0opaToOpHbIe, MpaKTUYECKUE U
NPUPOOHBIX aKocucmem u | uccrienoBaTenbcKue padOThl IO U3yYaeMOU TeMe.
azposxocucmem ceoeti | PaboTaloT ¢ 3€KTPOHHBIM PUIIOKEHUEM
MecmHocmu
1.3. buocdepa — riodaabHas Ikocucrema (2 yaca)
28 2.3. buocdepa —| Kom6. | buocdepa - rino6anpHas | OnpenensitoT NOHATHS, (QOpMUPYEMbIE B XOj€
rio6anpHas SKocUcTeMa skocucTema. CoCTaB U CTPYKTypa | U3yUEHUS TEMBIL.
onocdepsl. Yuenue B.U. | XapakTepu3yroT U CpPaBHUBAKOT OCHOBHBIE THIIbI

Bepnanckoro o 6uochepe

BelecTBa ouochepol
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29

Ponb JKUBBIX
OpraHu3MoB B Ouocdepe

Komo0.

Ponp  KMBBIX OpraHu3smMoB B
ouocdepe. buomacca 3emu.
buonornueckuit KpPYTrOBOpPOT
BEIIIECTB (Ha pUMepe
KpYroBOpOTa BOJIbI U YTIIEPOa)

XapakTepu3yrT —coiepkanue ydenus B.M.
Bepnanckoro o 6uocdepe, ero Bkiiag B pa3BUTHE
OMOJIOrMYECKON HAayKH.

[IpuBoAAT HOKa3zaTenbCcTBAa €IMHCTBA KUBOU H
HE)KMBOH  TPHUPOIBI, HWCHONB3YyS 3HAHUSI O
KpYroBOpOTE BEIIECTB B Onocdepe.
XapaKkTepu3yrT pOJib JKUBBIX OpPraHU3MOB B
ounocdepe.

Beiensror cymiecTBeHHBIE TPU3HAKH TpoIecca
KPYTOBOPOTa BEIIECTB W MPEBPAIICHUN YHEPTHH B
ounocdepe.

[lpuHUMalOT ydYacTHe B JUCKYCCHH IO TEME
«Beuna 1nu Ouocdepa?», apryMeHTHPOBAHHO
BBICKa3bIBAlOT COOCTBEHHOE MHECHHE.

Haxomar wHpopmanuio mo u3ydyaeMoWd TeMme B
pPa3IUYHBIX ~ MCTOYHUKAX, aHAIM3UPYIOT U
OILICHUBAIOT €€, UHTEPIPETUPYIOT U MPEACTABIISAIOT
B pasHbix (Qopmax (Te3HCHl, COOOIICHHE,
penoprax, aHaJIUTUYEeCKas cIrpaBka, pedepar,
0030p, mopT¢0oIINo).

Pemmator 6uonorudeckue 3aaauu.

PaGoraror ¢ niutoctpanusaMu yaeOHUKa.
Bremmonusitor  mabopaTtopHble, MPaKTUYECKHE U
UCCIIeIOBATENbCKUE PAOOTHI IO U3yYaeMOM TeMe.
PaboTaroT ¢ 37eKTPOHHBIM MPUIOKEHUEM

1.4.

Buocdepa u yenosek (4 yaca)

30

10.

buocdepa u uenosex

Komo.

buocdepa u yenosek. ['modaapHbIE
AKOJIOTHUECKHE MPOOIEeMbl U MyTH
10,4 peleHus. [TocnencTBus
NEeATETbHOCTH  4YellioBeKa  JUIs
OKpyxaromer cpensl. IIpaBuiia
MIOBEJICHUS B IPUPOJAHON Cpee.

OnpenenstoT TOHATHS, (OPMUPYEMBbIE B XOJ€
U3yUYEHUS TEMBI.

AHanmu3upylOT M  OLEHHUBAIOT COBPEMEHHBIC
r7100aJIbHBIE HKOJIOTHYECKHE MTPOOIEMBbI U Iy TH UX
perieHus, HOCJIEeICTBUS COOCTBEHHOI
JESATEIbHOCTU B OKPY’KaroIen cpene;
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Ilpakmuueckas paboma. Ananuz u
OYeHKa 2100aNbHBIX
9KOI02UYECKUX npodiem u nymeu
Ux peuieHust

31 11. | OcHoBHBIE Kom0. | Oxpana npupoabl ¥ parimoHaIbHOE
9KOJIOTHYECKHE UCIIOJIb30BAHHE MIPUPOJTHBIX
poOIeMbI pecypcoB
COBPEMEHHOCTH

32 12. | Dxonmoruueckue Komb0. | Ilpaxmuueckas paboma. Ananus u
npobnemsl  KupoBckoii oyeHKa nocneocmeutl
obmacTh W TMYTH WX COOCMBEHHOU  OesmelbHOCMU 8
pelIeHus OKpydHcaroujeli cpede

33 | 13. | Dxomoruueckue Komb0. | Ilpaxmuueckas paboma. Ananus u
poOIEeMBbI cBOEH oyeHKa nocneocmautl

MCECTHOCTH W IIYTH HX
pPCUICHUA

CcOOCMBEeHHOU OessmenbHOCmU 8
OKpyarcaioueli cpede

Ononoruyeckyro HMHPOPMAIMI0 O TJIO0ATbHBIX
IKOJIOTHYECKHX TpoliIeMax, TMOIydaeMylo W3
pa3HbIX HWCTOYHUKOB, IICJICBBIC ¥ CMBICIIOBBIC
YCTAaHOBKH B CBOWX JICUCTBHSIX M IOCTYIKaX IO
OTHOUIEHHUIO K OKPY’KAIOLIEH Cpelie.

BBII[BI/IFaIOT THUITOTE3bI (¢ BO3MOXHBIX
IIOCJIICACTBUAX JACATCIIbHOCTH YCJIOBCKA B
OKOCHUCTEMaAX.

ApPryMEHTUPYIOT CBOIO TOYKY 3pEHUS B XOJC
JTUCKYCCHH 10  OOCYXJCHHIO SKOJIOTHYCCKUX
npoOsieM. [IpeAcTaBisSIOT pe3yJabTaThl CBOETO
uccienoBanus (IPOSKTa).

OO0OCHOBBIBAIOT MPABUJIA MOBEJCHUS B IIPUPOTHOM
cpene.

PackpeiBaroT poOJIeMBI PaIMOHAILHOTO
TIPUPOJIOTIONIE30BaHUS, OXPAHBI TPUPOJIBL: 3aIIUTHI
OT 3arps3HEHUH, COXPAaHEHUS ECTECTBEHHBIX
OMOTEOIeHO30B ¥ TIAMSTHHUKOB  NPHPOJIBI,
o0ecrieueHre NPUPOJHBIMU PECYPCAMH HACETICHHS
TUTAHETHI.

Haxomar wHpopMmamuio Mo u3ydyaeMoOd TeMe B
pa3IMYHBIX ~ WCTOYHUKAX, AHAJIM3UPYIOT U
OIICHUBAIOT €€, HHTCPIPETUPYIOT U MPEICTABIISIIOT
B pasHbiX (Qopmax (TE3HWCHl, COOOIICHHE,
peroprax, aHaJUTHYECKas CIpaBKa, pedepar,
0030p, TOpT¢0oIIHO).

PabotaroT ¢ wiutocTpanusMu yueOHUKA.

Pemator Guonoruveckue 3a1auu.

BrimonusaoT nmabopaTopHbIe, TMPAKTUYECKUE U
UCCJIEIOBATENbCKUE PAOOTHI IO U3YyYaeMO TeMe.
PaboTaroT ¢ 3JeKTPOHHBIM MPUIIOKEHUEM
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O00011eH1E
onoIorun
KJI1aCCBI

3a

Kypca
10-11

OC+K

O6o0OmieHue M cucTeMaTu3alus
3HaHUM Kypca oO1as Ouoorus

O06001ma0T ¥ CUCTEMATU3UPYIOT 3HAHUS, YMEHUS
U HaBblKM 3a Kypc Ouonorum 10-11 xnaccos.
Pematot 6uonoruueckue 3agadu
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YueOHoe u3nanue

Pabouasi nporpaMmma 1o npeamMery
«buosorus»
B ycjaoBusx peamuzauuu ®I'OC
CpeaHero o0mero o0pa3oBaHus

ba3oBblil ypOBEeHb

10-11 kaacc

Penaxrop M.C. /lasbioosa
Bepctka M.C. Jlasvioosoti
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KOI'OAY AIIO «MPO Kuposckoit obiacti
610046, r. Kupos, yiu. P. Epnskosa, 1. 23/2

Otneuatano B OO0 «lTonurpadosHar
610037, r. Kupos, yiu. [Tapxomenko, 9, nomemienne 1001

49



50



