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Cpok peanu3zauuu- 2 roga



IInanupyemMble JIMYHOCTHBIE Pe3yJIbTAaThl 0CBOCHHS y4eOHOro npeamera «buonorus»
Ha YPOBHE CpeHero ooumero o0pa3oBaHmsi:

— TOTOBHOCTh W CHOCOOHOCTh OOYyYArOIIMXCSI K OTCTAaMBAaHMIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOT0 MHEHHsI, TOTOBHOCTh U CIIOCOOHOCThH BBIPa0aThIBATh COOCTBEHHYIO MO3ULIUIO 1O
OTHOILIEHHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITHSM MPOILJIOrO W HACTOSILIEro Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IIEHHOCTEH U JOCTHKEHUI HallIel CTpaHbl;

— TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS K CAaMOPa3BUTHIO U CAMOBOCHHUTAHUIO B
COOTBETCTBUHU C OOIIEUYETOBEYECKUMHU LEHHOCTAMU U HJeallaMUd TIPa)KIAaHCKOro OOIIecTBa,
noTpeOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTHBHO-03I0OPOBUTEIBHOM
JESITEIbHOCTBIO;

— TpUHATHE W peanu3anus IEHHOCTEH 3I0poBOro M Oe3omacHOro oOpa3a KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K COOCTBEHHOMY (U3MUECKOMY U
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

— (opMupoBaHHE BBIPAKXEHHOW B IOBEACHUM HPABCTBEHHOH MO3WIMU, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHUS M TOBEACHUS HA
OCHOBE YCBOGHHUsI OOIIEUeIOBEUECKUX IICHHOCTEH M HPABCTBEHHBIX UYBCTB (YECTH, IOJTa,
CHPaBEITNBOCTH, MUJIOCEPAHS U APYKEITIOOHS);

— pa3BUTHE KOMIIETEHIIUI COTPYIHUYECTBA CO CBEPCTHHKAMH, JCTbMH MJIIAJIIIETO
BO3pacTa, B3pOCIBIMM B  0O0Opa3oBaTelIbHOM,  OOIIECTBEHHO  MOJIE3HOW,  y4deOHO-
HCCJIEIOBATENHCKOM, MPOSKTHON U APYTUX BHUAX JIEATEIHHOCTH.

- TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHWIO, B TOM 4YHCIE CaMOOOpa3OBaHHIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMpEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHOM JIeATeTbHOCTH;

— DJKOJIOTMYecKas KyJbTypa, OepeXHO€ OTHOLICHHs K POJHON 3emie, HPUPOJHBIM
6orarctBam Poccun M Mupa; MOHMMaHHE BIMSHHS COLUAIBbHO-3KOHOMHYECKUX IPOIECCOB Ha
COCTOSTHUE TPUPOJHONW M COIMAIIbHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHME HPUPOJHBIX
pPECYPCOB; YMEHHUS U HABBIKM Pa3yMHOI'O IMPHUPOAOIOJIB30BAHUS, HETEPIHMOE OTHOIICHHE K
JNEHCTBUSAM, MNPUHOCALUIMM BpeA HKOJIOTUH; NPUOOpETEHHE OIMbITa 3KOJIOr0-HaIpaBJIEHHOU
JESTEIILHOCTH;

— OCTETHYECKOE OTHOIIEHUS K MHpY, TOTOBHOCTb K JCTETHYECKOMY OOYCTPONCTBY
COOCTBEHHOTO OBbITa.

MertanpeameTHble pe3yJbTaThl 0CBOeHUs] Y4eOHOr0 npeaMera «buoJiorus» Ha ypoBHe

cpeaHero oomero o0pa3oBaHus:
MertanpeameTHble pe3yibTaTbl OCBOEHHS OCHOBHOW 00pa30oBaTENIbHON MpOrpammbl
IpeJCTaBJIeHbl TPEMs IpyIIaMi YHUBEpCAIbHBIX yueOHbIX feiicTBuit (YV ).

1. PeryasiTuBHbIE YHHBepCAJIbHbIE YUeOHbIE NelCcTBUS
BbInyCKHUK HAy4YuTCH:

—  CaMOCTOSITEJIBHO ONpPENEeNsATh IIeJM, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO3KHO OIPENIEIUTb, YTO I€JIb JOCTUTHYTA;

—  OLICHMBaTh BO3MOXXHbIE MOCIEACTBUSA JOCTUKEHUS MTOCTABICHHOMN LIENU B J€ATEIbHOCTH,
COOCTBEHHOW KM3HU M JKM3HU OKPYKAIOIIMX JIFO/ICH, OCHOBBIBAACH HA COOOPAKCHUSIX ITHKU H
MOpaJiy;

—  CcTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIC 3a7aud B O0OpPa30BaTEILHON JCSITEIBHOCTH U
JKU3HEHHBIX CUTYAILUX;

— OLEHMBAThb pECypChbl, B TOM 4YHCJIE BpEMs W JpPYTHE€ HEMaTepHalbHBIE PECYPCHI,
HEOOXOUMBIC I JOCTUKCHHSI IOCTABJICHHOM 1IETH;

— BbIOMpaThb NYyTh JOCTHI)KEHHUS L€, IUIAHUPOBAaTh pEIIeHHWE IMOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHalIbHbIE U HEMAaTEepUAIbHbIE 3aTPaThI;

—  OpraHu3oBBIBaTH J(PQPEKTUBHBIM TOUCK pPECYpCcOB, HEOOXOIUMBIX ISl JOCTHIKCHUS
MMOCTaBJICHHOM IIEIIN;



— COIIOCTaBJIATh HOHy‘IGHHBIfI pe3yiabTaT ACATCIBbHOCTHU C IMOCTaBJICHHOM 3apaHeC LECIIbIO.

2. [To3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelcTBUS
BbINyCKHUK HAYYUTCS:

—  HWCKaTh M HAXOJHUTh O0OOIICHHBIE CIIOCOOBI PEIICHUS 3aa4, B TOM YHUCJIE, OCYIIECTBIISTh
pa3BepHYTHI WH()OPMAIMOHHBIM TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIC |
MO3HABaTEJIbHbBIC) 3a1a4H;

—  KPUTHYECKH OIIEHWBATh M HHTEPIPETUPOBATH HH(POPMALUIO C PAa3HBIX IMO3HIIHH,
pacmo3HaBath U (PUKCHPOBATH MPOTHBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

—  HCIOJB30BaTh pPa3jIMYHbIC MOJCIbHO-CXEMAaTUYECKUE CPEACTBA Uil MPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHUH, a TakXKe [MPOTUBOPEUYUN, BBIABICHHBIX B
WH()OPMAITMOHHBIX HCTOYHHKAX;

—  HaXOAWTh U MPUBOIAUTH KPUTUYECKHUE apTyMEHThI B OTHOILUEHUHU JIEUCTBUI U CYKIICHUM
JpPYroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CYXKJI€HUs, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH y4eOHOro MpeAMeTa M OCYIIECTBISATH IEICHAIPABICHHBIN MOUCK
BO3MOYKHOCTEH I ITUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

—  BBICTpauBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

—  MEHSATh U yJEp>KUBATh Pa3HbI€ NO3ULIMHU B I03HABATEIIBHOU €ATEIbHOCTH.

3. KomMMyHuMKaTHBHbIE YHHBepCaJbHbIe yUeOHbIe JeiicTBUS
BbinmyckHUK HayuHMTCS:

—  OCYLIECTBIATH JI€JIOBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIMHU
(xak BHYTpH oOpa3oBaTelIbHOM OpraHW3alluy, TaKk U 3a €€ MpejesiaMu), MoA0UpaTh MapTHEPOB
JUIs JIeJIOBOM KOMMYHUKAILIMU UCXO/s M3 COOOpa’keHHH pe3ylbTaTUBHOCTH B3aUMOJCHUCTBUS, a
HE JIMYHBIX CI/IMHaTI/II\/'I;

— TpU OCYILECTBIEHUM TIPYNIOBOH pPabOThl OBITh Kak PYKOBOJUTENEM, TaK U YJICHOM
KOMaH/bl B pa3HbIX poOJsiX (FeHepaTop HMJed, KPUTUK, UCIOJHUTEINb, BBICTYAIOIIMM, SKCIIEPT U
T.1.);

—  KOOpAMHHUPOBaTh U BBINOJHATH pPabOTy B YCIOBHUSIX pEAJbHOrO, BHUPTYAIbHOIO H
KOMOHMHUPOBAaHHOTO B3aUMOEHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

- pacrio3HaBaTb KOH(bJ'II/IKTOFGHHBIG CUTyaluu MW HNOpCAoTBpallaTb KOH(l)J'II/IKTI)I J0 HX
aKTUBHOM (ha3bl, BBICTpaMBaTh JENOBYI0O U 0O0pa3oBaTeIbHYI0 KOMMYHHUKAIUIO, H30eras
JIMYHOCTHBIX OIICHOYHBIX CY)K)IGHI/II\/II.

IlnannpyemMble npeaMeTHbIe pe3yabTAThl OCBOCHUSI y4eOHOro npeamera «buosorus»
Ha YPOBHeE cpeHero o01ero o0pa3oBaHus:
BrinyckHUK Ha 0230BOM YPOBHE HAYYUTCS:

—  packpbIBaTh Ha MpUMepax pojb OUOJOTMH B (OPMHUPOBAHUU COBPEMEHHOW Hay4dyHOMU
KapTHUHBI MUPa U B MPAKTUYECKOU 1€ATEIbHOCTH JIOEH;

— IIOHUMAaTb MW OIIMCBbIBATH B3aMMOCBA3b MCEXKAY CCTCCTBCHHBIMHM HAayKaMMH: 6I/IOJ'IOFI/IeI71,
bu3HuKON, XUMHEH; YCTaHABITUBATh B3aUMOCBSI3b PUPOIHBIX SIBICHU;

— IIOHUMATh CMBICIJI, pa3indaTb u OITUCHIBATH CUCTCMHYIO CBsI3b MCXKIY
OCHOBOITOJIararomiuMun GI/IOHOFI/I‘IGCKI/IMH NOHATUSIMU: KJIICTKA, OpPraHu3M, BH]J, 3KOCHCTCMA,
ouocdepa;

— HCIIOJIb30BATh OCHOBHBIC MCTOJbLI HAYYHOI'O IIO3HAHUS B y‘-Ie6HbIX 6I/IOJIOI‘I/I‘ICCKI/IX
MCCJIEIOBAHMSIX, TPOBOAUTDH SKCIIEPUMEHTHI IO U3YUEHHIO OMOIOTrHYEeCKUX OOBEKTOB U SIBJICHMIA,
OOBSICHATB PE3yJIbTAThl SKCIIEPUMEHTOB, aHAJTU3UPOBATh UX, (POPMYIHPOBATH BHIBOBI;



—  (opMmynHpoBaTh TUNIOTE3bl HA OCHOBAHUU MPEIOKEHHON OHONIOrmuecKoil naHdpopmamm
U MpeaaraTb BAPUAHThI IPOBEPKH TMIIOTE3;

—  CpaBHHMBaTh OHMOJIOTHYECKHE OOBEKTHI MEXIy COO0OW MO 3aJaHHBIM KPHUTEPHUSM, JIEJIaTh
BBIBO/IbI M YMO3aKJIFOUEHUsI HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBaTh €IMHCTBO >KUBOW M HEXHUBOW IMPHUPOJBI, POACTBO KHBBIX OPraHU3MOB,
B3aMMOCBSI3M OPTraHU3MOB U OKPYXKAOIEH cpelibl Ha OCHOBE OMOJIOTMYECKUX TEOPUH;

— TIPUBOJIUTH NPUMEPHI BEUIECTB OCHOBHBIX TPYII OPTaHUYECKUX COCIAWHEHHN KIIETKH
(6enkoB, KUPOB, YIIIEBOIOB, HYKJICMHOBBIX KHCIIOT);

—  pacmo3HaBaTh KJIETKU (IPOKAPUOT U 3YKApUOT, PACTCHUHN U )KUBOTHBIX) IO OMHMCAHUIO, HA
CXEMaTHUYECKUX H300paKEHMSX; YCTAHABIMBATH CBSI3b CTPOEHUS M (QYHKIHUH KOMIIOHEHTOB
KJIETKH, 0OOCHOBBIBaTh MHOI000pa3ue KJIETOK;

—  pacrno3HaBaTh MOMYJISALMIO U OMOJIOTMYECKUHA BU [0 OCHOBHBIM IPU3HAKaM;

—  ONHUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTEHUH M KMBOTHBIX IO MOP(OJIOTHUECKOMY
KPUTEPHIO;

—  OOBSCHATH MHOTOOOpa3He OPraHU3MOB, TPUMEHSS SBOIONMOHHYIO TEOPHIO;

—  KJIaccupUIMPOBATh OMOIOIMYECKHE OOBEKThl Ha OCHOBAaHUM OJHOIO MM HECKOJIBKHX
CYIIECTBEHHBIX MPU3HAKOB (THUITBI MUTAHUS, CIIOCOOBI JABIXaHUS M PA3MHOKEHUS, OCOOCHHOCTH
pa3BUTHSA);

—  OOBSCHATH MPUYMHBI HACIIEJICTBEHHBIX 3a00JICBaHU;

—  BBIBIATh U3MEHUYMBOCTh y OPraHU3MOB; OOBSICHATH MPOSBICHHUE BUIOB W3MEHYHUBOCTH,
UCIIOJIB3YS 3aKOHOMEPHOCTH M3MEHYUBOCTH; CpaBHUBATh HACJIEICTBEHHYIO "
HEHACJIEICTBEHHYI0 H3MEHUUBOCTb;

—  BBUBIATH  Mopdosornyeckne,  (HU3HOIOTUYECKHE,  TOBEACHYECKHE  aJanTalud
OpPraHU3MOB K cpesie OOMTaHUs U IeHCTBUIO SKOJIOTHYECKUX (PaKTOPOB;

—  COCTaBJISITh CXEMBI IEPEHOCA BEUIECTB U SHEPTUHU B IKOCUCTEME (LIETIH TUTaHUS);

— TPUBOIUTH JIOKa3aTeIbCTBA HEOOXOAMMOCTH COXpaHEHUs OuopazHooOpasus s
YCTOMYMBOTO Pa3BUTHUS U OXPaHbI OKPYXKAIOLIEH CPEbL;

—  OLEHHMBAaTh JOCTOBEPHOCTb OWOJOTMYECKOM HH(pOpMAIMM, MNOJYYEHHOM M3 pa3HBIX
MCTOYHUKOB, BBIIEISATh HEOOXOAMMYH0 HWHGOpPMAIUIO JUIsl HCIIOJIB30BAaHHUA €€ B yuyeOHOU
JeSITeIbHOCTH U PEIICHUH NMPaKTHUECKUX 3aj1ay;

—  TpeACTaBIATh OMOJOTMYECKYI0 HHGPOpMAlUI0 B BUAE TEKCTa, TaOMMIBl, rpaduka,
JarpaMMbl U J1e1aTh BbIBOJBI HA OCHOBAHUU IPEACTABICHHBIX JIaHHBIX;

—  OUEHHMBATh POJIb JOCTHKCHUH TEHETHWKH, CEJCKIHMH, OMOTEXHOJOTUU B MPAKTUYECKOH
NeSITeIbHOCTH YeJIOBeKa U B COOCTBEHHOMU KU3HH;

—  OOBSCHATH HETAaTUBHOE BIIMSHUE BEIICCTB (QJIKOTOJII, HUKOTHHA, HAPKOTHYECKHUX
BEIIIECTB) Ha 3apO/IbIIIEBOE PA3BUTHE YETIOBEKA;

—  OOBSICHATH MOCIIEACTBUS BIUSIHUS MyTarcHOB;

—  OOBSACHATH BO3MOXKHBIE TPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHUIA.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCSI:

— oasamv HAaYuHOe O00BsACHeHUe OUONoUYeCKUM (DaKmam, npoyeccam, sGIeHUsM,
3aKOHOMEPHOCMAM, UCHONb3YS OUoI02uYecKue meopuu (K1emounyto, 360JI0YUOHHYIO), YYeHue O
ouocghepe, 3aKOHbL HACIEOCMBEHHOCIU, 3AKOHOMEPHOCTIU USMEHYUBOCMIUL,

—  Xapakmepuzoeamsv COBPEMEHHble HANPAGIEHUs 8 PA3GUmMuU OUOIO2UU, ONUCHIBAMb UX
B03MOJICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU OesimeNbHOCU,

—  cpasHusamv cnocodvl OelleHus KiemKu (MUumo3 u metios);

—  pewamsv 3a0a4u Ha nocmpoenue ¢pacmenma eémopou yenu JHK no npeonoscennomy
¢paemenmy nepeoui, uPHK (MPHK) no yuacmxy /[HK;

—  pewamsv 3a0a4u HA Onpeoeienue KOIUYeCmed XPOMOCOM 8 COMAMUYECKUX U NOJIOBbIX
KIemKax, a makxice 6 KIemKax nepeo HAuaioM OeleHus (Meuo3a uiu Mumos3a) u no e2o
OKOHYAHUU (OJI51 MHO2OKIIEMOYHBIX OP2AHUIMOB),



—  pewamsv 2eHemuyecKkue 3a0ayu Ha MOHOUOPUOHOe CKpewjusaHue, COCMAsIsamyb CXembl
MOHO2UOPUOHO20 — CKDEWUBAHUS, NPUMEHSSL  3AKOHbL  HACAEOCMBEHHOCMU U UCNOJb3YS
OUONI0CUYECKYIO MEPMUHONOUIO U CUMBOTIUKY,

—  YCMAaHaenusamv mun HACIe008aHUS U XApaKmep NpPOSGLeHUs NPU3HAKA NO 3A0AHHOU
cxeme poOOCOBHOU, NPUMEHSISL 3AKOHbI HACIeO0CEEHHOCMIL,

—  oyeHusamv  pe3yIbmamsl  83AUMOOCUCMBUs.  UYelo8eKa U  OKpydcalowel  cpeobl,
NPOCHO3UPOBAMb  BO3MOJICHbIE NOCIe0CMBUsL 0esmelbHOCMU 4elo8eKka Ol Cyujecmeo8aHus
OMOENbHLIX OUONOCUYECKUX 0OBEKMOB U YeablX NPUPOOHBIX COOOUeCE.

BbInyCKHUK HA yriIiy0JIeHHOM YPOBHE HAYYHUTCS:

—  OIICHHWBATh POJIb OMOJOTHYECKUX OTKPBITHI M COBPEMEHHBIX HCCIICIOBAaHUI B Pa3BUTHH
HAyKU U B IPAKTUYECKON JIEATEIbHOCTH JIFOCH;

—  OIICHHWBATh POJb OHOJOTHMH B (POPMUPOBAHUU COBPEMEHHON HAy4HOW KapTHHBI MHPA,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OHMOJIOTUY;

—  YCTaHaBJIMBAaTh U XapaKTEPU30BATh CBSI3b OCHOBOIOJIATAIOMUX OMOJIOTHYECKUX MMOHATUM
(kyeTka, OpraHusM, BUJ, SKOCHCTeMa, Ouocdepa) ¢ OCHOBOMOIATAIONIUMHU MMOHATUSIMU JIPYTHUX
€CTECTBEHHBIX HayYK;

— 00OCHOBBIBATh CHUCTEMY B3I[VIAJIOB HA KHUBYI HPHUPOAY M MECTO B HEHW ueloBeKa,
MpUMEHSSE OMOJIOTUYECKUE TEOPUH, YUCHHsSI, 3aKOHBI, 3aKOHOMEPHOCTH, ITIOHUMATh TPAHUIBI UX
MIPUMEHUMOCTH;

—  TIPOBOAWTH Yy4EOHO-WCCIEAOBATEIBCKYIO JCATCIILHOCTh 10 OWOJIOTHH: BBIIBUTATH
TUIOTE3bl, MJIaHUPOBaTh paboTy, OTOMpPaTh U MPeoOPa3oBBIBATH HEOOXOAMMYIO HMH(MOPMALIUIO,
MPOBOJIUTh OSKCIEPUMEHTHI, WHTEPIPETUPOBATH PE3YJIbTATHI, J€JaThb BBIBOJLI HAa OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB;

—  BBISIBJISITH M1 OOOCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3aluu
JKU3HHU;

—  YCTaHaBIIMBAaTh CBS3b CTPOCHUS U (YHKIHUNA OCHOBHBIX OMOJOTHYECKHX MAKPOMOJIEKYII,
UX pOIb B IIPOIECCaX KIETOYHOIO METaboIn3Ma;

— pemaTh 3aJadyd Ha omnpeneneHue mnocienoBarenbHocTH HykiaeotuaoB JHK u nPHK
(MPHK), antukononoB TPHK, mocnenoBaTrenbHOCTH aMHHOKHCIIOT B MOJIEKYJe OelKa, MPUMEHSs
3HAHUS O PEAKIUSIX MATPUUHOTO CUHTE3a, TEHETUYECKOM KOJI€, MPUHIIUIE KOMIUIEMEHTAPHOCTH,

— JenaTh BBIBOABI 00 HW3MEHEHMSX, KOTOpbIE MPOU3OHAYT B IMpoleccax MaTPUYHOTO
CHHTE3a B CIIy4ae U3MEHEHUS MOCIea0BaTeIbHOCTH HyKIeoTu10B JITHK;

— cpaBHHMBaTh (a3bpl JeNeHUs KIETKW; pelaTh 3a/addl Ha OINpeAeNiecHUE U CpaBHEHHE
KOJIMYeCTBa reHeTnyeckoro marepuana (xpomocom u JIHK) B KiIeTKax MHOTOKJIETOYHBIX
OpPTaHU3MOB B pa3HbIX (pa3ax KIETOYHOTO [UKIIA;

—  BBIIBJISTH CYIICCTBEHHBIC TPHU3HAKK CTPOCHHS KIETOK OPraHW3MOB Pa3HBIX IapCTB
JKUBOM TIPUPOJBI, YCTAHABIMBATH B3aUMOCBS3b CTPOEHUS M (DYHKIMN YacTell U OpPraHoOUIOB
KJIETKH;

—  000CHOBBIBAaTh B3aUMOCBSI3b IUIACTHUYECKOTO M YHEPreTUYeCKOro 0OMEHOB; CpaBHHUBATH
MPOIIECCHl TIACTUYECKOTO M HHEPTreTUYECKOr0 OOMEHOB, MPOUCXOJANIUX B KIIETKAX KUBBIX
OpraHU3MOB;

—  ONpEAeNATh KOJMYECTBO XPOMOCOM B KJIETKAX PAaCTEHUU OCHOBHBIX OT/ENIOB Ha Pa3HbIX
sTanax >KM3HEHHOTO IIUKJIA;

—  pemiaTh TEHETHYECKHE 33/1a4M HA TUTUOPHUIHOE CKPEIMBAaHKE, CIICTVICHHOE (B TOM YHCIIE
CLEIJICHHOE C II0JIOM) HAacJelIOBaHME, aHATU3HUPYIOLIEE CKpEIIMBAHUE, NPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTHU CLEIUIEHHOTO HACEI0BaHNUS;

—  pacKpbIBaTh MIPUYUHBI HACJIEICTBEHHBIX 3a00JIeBaHUI, apryMeHTUPOBaTh
HEOOXOIMMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00IeBaHU;

—  CpaBHHBATh pa3HbIE CIIOCOOBI PA3MHOKEHHSI OPTaHU3MOB;

—  XapakTepu30BaTh OCHOBHBIE 3TANbl OHTOTE€HE3a OPTAHU3MOB;



—  BBISBJIATH NMPUYUHBI U CYIIECTBEHHBIC MPHU3HAKH MOIU(MUKANMMOHHOW W MYTAallMOHHOM
W3MEHYMBOCTH; 0OOCHOBBIBATh POJIh H3MEHUYUBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBATh 3HAYCHHE PA3HBIX METOJOB CEJICKIMU B CO3JIaHUU COPTOB PACTEHUH,
MOPOJT )KUBOTHBIX M IITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTh MPHYMHBI HM3MCHSIEMOCTH U MHOroOOpasus BHJOB, IPUMEHSS
CHHTETUYECKYIO TEOPHIO IBOJIFOINH;

—  XapakTepu30BaTh MOMYJSIUI0O KaK €IWHUIY 3BOJIIOIMHU, BUJI KAK CHUCTEMATHYECKYIO
KaTerOpHIO U KaK pe3yJbTaT IBOJIOINH;

—  YCTaHaBJIMBATh CBS3b CTPYKTYPHI U CBOMCTB S3KOCHUCTEMBI;

—  COCTaBIIITh CXEMBI IEPEHOCA BEINECTB M DHEPIMH B JKOCHUCTEME (CETH IHTaHHSA),
MPOTHO3MPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT H3MEHEHHS ()aKTOPOB CPEIbl;

—  apryMEHTHPOBATh COOCTBEHHYIO IMO3HITUIO 110 OTHOIIEHUIO K DKOJIOTHYECKUM MpodIeMaM
Y MOBEJICHUIO B IPUPOJIHOU CPELIE;

— 000CHOBBIBaTh HEOOXOJUMOCTh YCTOMYMBOTO pAa3BUTUS KaK YCIOBUS COXPaHEHHS
ounochepsr;

— OLICHHMBAaTh MPAKTHYECKOE W ITHYECKOEC 3HAYCHHE COBPEMEHHBIX HCCJICIOBAHWI B
OMOJIOTHH, METUIIUHE, SKOJIOTUU, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OILICHKY;

—  BBIABJIATH B TEKCTE OMOJOTHYECKOTO COAEpkKaHHS MpoOJIeMy M apryMEHTHPOBAHHO €€
OOBSACHATE;

—  TPelCTaBIATh OMOJOTMYECKYI0 HH(OPMAIIHIO B BHIE TEKCTa, TAOIUIIbI, CXeMBI, rpaduka,
JMarpaMMbl M JIeJIaTh BBIBOJBI HAa OCHOBAaHWUM TNPEIICTABICHHBIX JaHHBIX; MPEoOpPa3OBBIBATH
rpaduk, Tabnuily, IuarpaMmy, CXemy B TEKCT OMOJIOTMYECKOTO COACpKAHUSI.

BbInycKHUK Ha yriIy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCH:

—  0Op2aHu308bl18aMb U NPOBOOUMb UHOUBUOYATLHYIO UCCIE008AMENLCKYIO 0eMeNbHOCHb NO
buonoeuu (uiu  pazpabameiéamsv  UHOUBUOVAIbHLIL — NPOEKM):  GblOGU2AMb  SUNOME3b,
niaHuposams  pabomy, omoébupamv U NpeodpPaA306vleaAMb  HE0OX0OUMYIO  UHDOpMayuo,
nPo6OOUMb IKCHEPUMEHMbL, UHMEPNPEeMmUposams pe3yibmamvl, 0eldmsb 6ble00bl HA OCHOBE
NOJYYEHHBIX Pe3YIbmamos, npedCmagiams RPOOYKm C80UX UCCIe008AHULL,

—  NPOCHO3UPOBAMb NOCAEOCMBUSL COOCMBEHHBIX UCCICO08AHULL C YHEMOM IMUUECKUX HOPM
U IKOI02UYECKUX MPeOOBAHULL;

—  Gbloensimb CYWecmeeHHble 0CODEHHOCU HCUSHEHHbIX YUKI08 npedcmasumeneli pa3Hblx
0mOoeno8 pacmeHuil U MUNo8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  AHAMU3UPOBAMb U UCNOTBL306AMb 6 DEUleHUU YYEOHbIX U UCCIe008AMENbCKUX 3A0ay
UHGOpMayUIO 0 COBPEMEHHBIX UCCIEO0BAHUAX 8 DUOIO2UU, MeOUYUHEe U IKOTO2UU,

—  apesymenmuposamo HeobxX00uMocmy cunmesa ecmecmeenHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOX)Y UHDOPMAYUOHHOU YUBUTUZAYUU,

—  M0OOenupoeamv U3MeHeHUue IKOCUCTNEM HOO GIUAHUEM pA3IUYHBIX 2PYAN (axmopos
OKpydHcaroujell cpeobi,

—  BuIAGIAMbL 8  npoyecce  UCCLE008AMENbCKOU — OeAMeNbHOCMU — NOCIe0CmEus
AHMPONO2EHHO20 B030€CMBUsL HA IKOCUCNEMbl C80€20 PpecUOHd, npediazams CHnocoobl
CHUDICEHUSL AHMPONO2EHHO20 B030UCMBUS HA IKOCUCTEMDbL,

—  UCNONb306aMb  NPUOOPEmeHHble KOMNemeHYuu 6 NPAKMUYecKol OessmenibHOCmu U
NOBCEOHEBHOU  JHCUSHU  OJisl  NpUOOpemeHusi Onvima OesamenbHOCmY, npeoulecmeyiouelt
npogheccuoHanbHoll, 8 0CHO8e KOMOPOU JIeHCUm OUoN02Usl KAK y4eOHblll npeomen.

Conep:xkanue yueoHoro npeamera «buosorus»
ba3oBrlil ypoBeHb
buoJsiorusi Kak KOMIUIEKC HAYK O KMBOWM Npupoae
buonorus kak KOMIUIEKCHAas HayKa, METOAbl HAy4YHOI'O IO3HAHMSI, HMCIOJIb3YEMBIE B
ouonornn. Cospemennvie Hanpaeienuss 6 oOuonocuu. Ponb Owomornun B (GOPMHUPOBAHUU
COBPEMEHHOM HAayYHOH KapTHHBI MHpa, IPAKTUYECKOE 3HaUeHNE OMOJIOrMYeCKUX 3HAHUM.



buonornueckue cucTeMbl Kak npeaMET U3YYCHUA OHOJIOTHH.

CTpykTypHbIe U QYHKUMOHAIbHbIE OCHOBBI KU3HU

MonekynspHble OCHOBBI JKM3HHU. Heopranudeckue BeliecTBa, UX  3HAYCHUE.
Opranndeckue BemiecTBa (YrJIeBOABI, JIUMUIBI, OCITKH, HYKIEHHOBBIC KHCIOTHl, AT®D) m ux
3HayeHue. buonomumepsl. /[pyeue opeanuuveckue eewecmea kiemku. Hanomexwnonoeuu e
obuonocuu.

[{utosorusi, MeToAbl HUTOJIOTUM. POJIb KIIETOUYHON TEOPUH B CTAHOBJIECHUU COBPEMEHHOM
€CTECTBEHHO-HAY4YHOM KapTuHbI Mupa. Kierku mnpokapuor u 3ykapuoT. OCHOBHBIE 4YacTU U
OpraHoOUAbI KJIICTKH, UX (DYHKIIHH.

Bupycel — HeknieTouHas popMa KU3HU, MePhI TPOMUIAKTUKHA BUPYCHBIX 3a00JIEBaHU.

JKusnenesarenbHOCTh KIEeTKH. IlmacTuuecknii oOMeH. DoTOCHHTE3, XEMOCHHTES.
buocunres Oenka. OnHeprermueckuid oOMeH. XpaHeHHe, TIepelaya M peanu3anus
HaCJIeJACTBEHHON MH(poOpMaruu B KieTke. I eHetnueckuit koa. I'eH, reHoM. [ enomuxa. BausHue
HAPKO2EHHBIX 6eWecme Ha NPoyeccol 8 Kiemke.

Kinerounsiii ukit: uaTepdasa u neiaeHue. MuTo3 u mMeito3, ux 3nadeHue. ComaTudeckue
1 IIOJIOBBIC KIICTKH.

Opranusm

Opranusm — erHOoE 1IeIoe.

KuzHenesaTenbHOCTh Opranu3Ma. Perymsius ¢yHKiuii opraHu3Ma, roMeocTas.

Pasmuoxenne opranu3moB (Oecronioe u mosioBoe). Cnocodwvl pazmHodiceHus y pacmeHull
u orcusommuuix. VHOUBUAYyanbHOE pa3BUTHE opraHu3Ma (oHToreHes). [lpumumHbl HapylieHUin
pa3ButTus. PenpoaykTUBHOE 30pOBBE 4YEJIOBEKA; MOCIEACTBUS BIUSHUS AJKOTOJsl, HUKOTHHA,
HapKOTUYECKUX BEIIECTB Ha AMOPUOHAIBHOE pa3BUTUE uelOBeKa. JKuzHenHble YUKIbl pasHbIX
2PYNN Op2aHUu3MOos.

['eneruka, MeTonbl reHeTHKU. ['eHeTmyeckass TEPMUHOJIOTUS M CHMBOJMKA. 3aKOHBI
HacsenctBeHHocTH ['. Menzensa. XpoMocoMHas Teopust HacaeACTBEHHOCTH. Onpenenenue nona.
CuerneHHoe C 1M0JI0M HaclleJJOBaHUE.

I'enetuka yenoBeka. HacnencTBeHHble 3a00i1€BaHUsl YeIOBEKAa U MX MPEAYNPEXICHHE.
OTHYecKue acreKThl B 001aCTH MEAUIIMHCKOW T€HETUKH.

I'enotun n cpena. HenacnencrBeHHas M3MeHUMBOCTh. HaciieCTBEHHAss N3MEHUNBOCTb.
MyrtareHsl, UX BIUSHUE Ha 3/10pOBbE YEIOBEKA.

Jlomectukanua n cenekuus. Meronpl cenekuuu. buorexHomorus, ee HampaBlIEHUS U
NEePCIEKTUBBI Pa3BUTHUS. buobesonacnocme.

Teopus 3BoI0LUMN

Pa3Butre 3BONIOLMOHHBIX WIEH, 3BotonMOHHAs Teopus Y. JlapsuHa. CuHTeTHYECKas
Teopusi 3BOMOIMH. CBHIETENBCTBA HBOJIOLUMMA JKUBOW HNPUPOAB.. MUKposBOIMIOIUA U
MakposBomonusa. Bun, ero kputepuu. llomynsiuus — sneMeHTapHash €IMHMIIA SBOJIOLUH.
JIBIKyIIIHME CUITBI DBOJIOIINH, UX BIWSHUE HAa TeHOPOH T onyssiiiuy. HampaBieHus SBOTIONHN.

MHuoroo0pa3ue OpraHu3MOB KaK pe3yibTaT 3BOMIONMU. [IpUHIMIBI KIaccH(UKAIUH,
CUCTEMAaTHKa.

PasBurTHe xu3Hu Ha 3emie

['unore3pl mpoucxoxkaeHuss JKu3HM Ha 3emse. OCHOBHBIE JTambl  SBOJIIOLMH
OpraHNYEeCKOro MHpa Ha 3eMJIe.

CoBpeMEHHbBIE MPEJICTABICHUSI O TNPOMCXOXKJIECHUU 4YEJIOBEKA. OBOJIOLUS YEIOBEKA
(anTponorenes). JIBMyliue CuiIbl aHTpororeHesa. Pacel denoBeka, MX NPOUCXOXKIECHHE U
€MHCTBO.

Oprasusmsl 1 OKpy:Kaomas cpeaa



[TpucniocoOneHusI OPraHu3MOB K JCHCTBHIO 3KOJIOTHIECKHIX (DaKTOPOB.

buoreonenos. Dkocucrema. PazHooOpazue skocucteM. B3anMOOTHOIIEHUS MOIMYIISIIHI
pasHbIX BHJOB B OJKOcHCTeMe. KpyroBopoT BEHIECTB M TOTOK DSHEPrUU B IKOCHCTEME.
YCcTOWYMBOCTh M TUHAMHMKa SKocucTeM. [locrmefcTBust BIMSHHS AEATEIbHOCTH 4YelOBeKa Ha
skocucteMbl. CoxpaHeHrne OMopa3HO0Opas3usi KAk OCHOBA YCTOWYUBOCTH SKOCHUCTEMEI.

Crpykrypa Ouocdepsl. 3aKOHOMEPHOCTH CyIllecTBOBaHUSI Ouocdeprl. Kpyeogopomul
sewecms 6 buocgepe.

['moGasibHBIE aHTpOTNOTeHHbIE U3MEeHEeHHs: B Ouocdepe. IIpobGiaembl  ycTOHYMBOTO
pa3BUTHSL.

Ilepcnexmuevl pazsumus OUOI02UYECKUX HAVK.

Yriay0JjeHHblii YpOBEHb

Buosiorusi kKak KOMILIEKC HAYK O "KUBOH Npupoje

buonorust kak xommiekcHas Hayka. CoBpeMeHHbIE HampaBieHHs B Ouonoruu. CBsi3b
OMOJIOTUM C JPYrUMHU HayKamu. BBIMOJIHEHWE 3aKOHOB (DM3WKU W XMMHH B JKHBOH TPHPOJIC.
Cunmes ecmecmeeHHO-HAYYHO2O0 U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM >Smane
passumus yusuauzayuu. ITpakTuaeckoe 3HaueHre OMOJOTNYECKUX 3HAHUH.

buonornueckue cuctembl Kak MpeaMeT u3yueHus Ouonoruu. OCHOBHBIE MPUHIIUIIBI
OpraHu3ali U QyHKIIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEM. Buonocuueckue cucmemvl pasHvlx
VPO8Hell op2aHUu3ayuu.

['umoTe3sl U TEOPUHU, UX POJIH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBl MUpa. MeToabl HAy4YHOTO MO3HAHUS OPraHMYECKOTO MHUpPA. DKCHEPUMEHTAIbHbIE
METOJIbI B OMOJIOTHH, CTATUCTUIECKAst 00padOTKa TaHHBIX.

CTpyKTypHBIe M (PYHKIHOHAJIbHbIE OCHOBbI KH3HHU

MoutekyiisipHbIE OCHOBBI KU3HU. MakpOdJIEeMEHTBl U MUKPO2JIEMEHTHI. Heopranuyeckue
BeulectBa. Boga, ee ponb B kuBoW mpupone. I'mapodunbHocTs U TUApOdOoOHOCTH. Pob
MUHEPAIBHBIX coyied B KieTke. OpraHMuYeckue BEIECTBA, IOHATHE O PETYISApHBIX U
HEpEeTyJSIpHbIX OuononuMepax. YTriaeBoabl. MoHocaxapuibl, OJUTrOcaxapyibl U MOJIMCaXapuibl.
Oynkuuu yrineBoaoB. Jlunuael. ®dyHkuuu nunuaoB. benku. @yHkiun OenkoB. MexaHU3M
nevicteust pepmentoB. Hyknennossie kuciotel. JIHK: cTpoenue, cBOHCTBa, MECTOMOIOXKEHHE,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuuu. AT®: ctpoenue, pynkuun. pyrue opranuueckue
BellecTBa KieTku. HaHoTexHomoruu B OMOJIOTHH.

Knerka — cTpykTypHas ¥ QyHKIMOHAIbHAS €UHULIA OpraHu3Ma. Pazeumue yumonocuu.
CoBpemeHHbIE METObI M3YUYEHHUS KIIeTKU. KieTouHast Teopus B CBETE€ COBPEMEHHBIX JaHHBIX O
CTPOCHUU U QYHKUUAX KICTKH. Teopus cumbuozenesa. OCHOBHBIE YAaCTH M OPTaHOMU/IbI KIETKH.
Crpoenue u ¢yHkuuu O6uonormdyeckux MemOpan. Ilutomnaszma. SAnapo. Ctpoenue u GyHKIUU
XpoMocoM. MeMOpaHHble 1 HeMeMOpaHHble opraHousl. Llurockener. Brmouenus. OCHOBHBIE
OTJIMYUTEIbHBIE OCOOEHHOCTH KJIETOK MpoKapuoT. OTINYUTENbHbIE OCOOEHHOCTH KIJIETOK
JYKapHoT.

Bupycbl — Heksnetounas ¢opma xu3zHu. CrocoObl mepefayu BUPYCHBIX MHGMEKIHH U
Mepbl PO(UITAKTUKYA BUPYCHBIX 3a00JeBaHuN. Bupyconozeus, ee npakmuueckoe 3HaueHue.

Knerounsiii Metabonu3m. depMeHTATUBHBIN XapakTep peakiuii oOMeHa BEeIIeCTB. JTambl
HHEPreTUIecKoro ooMeHa. A3pobHOe U aHa’poOHOE JbIxaHue. PoJb KIETOYHBIX OPraHOMIOB B
mporeccax JHepreTudyeckoro oOmeHa. ABTOTpodbl U rerepoTpodsl. PotocuHte3. Dasbl
¢dorocunTe3a. XeMOCHHTES.

HacnenctBennas mndopmanus U ee peanusanus B KieTke. ['eHeTHMUecKHil KoJl, ero
CBOICTBa. DBOJIOLUS MpeACTaBICHU 0 reHe. COBpEMEHHBIE MPEACTABIEHUS O TEHE U T€HOME.
buocunTe3 Oenka, peakuM MaTpUYHOrO CHHTe3a. Perymsanus paboThl T'€HOB U IPOLECCOB
oOMeHa BeIIeCTB B KJETKe. [ eHHas WHXKEHepUs, TEHOMHUKa, npomeomuka. Hapywenue
OUOXUMUYECKUX NPOYECcCO8 8 KllemKe N00 GIUAHUEM MYMALEHO8 U HAPKOLEHHbIX BeLecms.



Knerounsnii nuki: wHTepdaza u aeneHue. MUTO3, 3HAUCHHE MHUTO3a, (a3bl MHUTO3A.
ComMarnueckre ¥ TIOJOBBIE KJIETKWM. Meio3, 3HaueHue Mehosa, (a3bl Meio3a. Meiio3 B
JKU3HEHHOM IMKJIe OpraHu3MoB. POpMHUpPOBaHHME MOJOBBIX KJIETOK y IIBETKOBBIX PACTEHUM M
MMO3BOHOYHBIX XUBOTHBIX. Peeynayus OeleHus KIemoK, HApYyueHUs pecyiayuu Kax NpuduHa
3abonesanuii. Cmeonosvie Kiemxiu.

Opranusm

Oco0EHHOCTH OJIHOKJIETOYHBIX, KOJOHMAJIBHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB.
B3anmocBA3b TKaHel, OPraHoB, CUCTEM OPraHOB KaKk OCHOBA I[€JIOCTHOCTH OpraHu3mMa.

OcCHOBHBIE TIPOLIECCHI, TPOUCXONAIIME B OpraHu3Me: IMUTaHUE U MHILIEBAPEHUE,
JIBDKEHUE, TPAHCHOPT BEIIECTB, BBIACICHUE, Pa3IPa)kKUMOCTh, PETYJALIMS Yy OpPraHU3MOB.
[Tonneprxanue romeocTasa, IPUHIIUI OOPATHOM CBSI3U.

PazmHoxkenne opranu3sMoB. becnonoe u  mojoBoe  pa3MHOXKeHuHEe.  J[BoiiHOe
OIUIOJJOTBOPEHUE y IBETKOBBIX pacTeHuil. Buapl omiogorBopeHus y *KUBOTHBIX. CriocoObl
Pa3MHOXKEHHUS Y pacTeHUl U KUBOTHBIX. [lapTeHorene3. OHTorene3. OMOpHOHAIBLHOE pa3BUTHE.
[TocTambOpuonansHoe passutue. lIpsimoe u Hempsimoe pasButHe. JKU3HEHHBIC HHMKIBI Pa3HbIX
CPYII OpraHu3MoB. Perynsauus MHIAUBUAYANbHOTO pa3BUTUA. lIpyunMHBI HapylIeHU pa3BUTHUS
OpraHU3MOB.

Uctoprss BO3BHUKHOBEHHMS M Pa3BUTHUS TE€HETHKH, METOAbl TC€HETUKHU. | eHeTHyecKue
TEPMHHOJIOTHS W CHMBOJIMKA. ['eHOTHIT W (eHOTUIl. BeposSTHOCTHBIM XapakTep 3aKOHOB
TEHETUKHU. 3aKOHbl  HAcleACTBEHHOCTH [. Menaens W  yclOBHSL HUX  BBIIOJHEHHUS.
[{uTonoruyeckre OCHOBBI 3aKOHOMEPHOCTEH HaclieOBaHUA. AHATU3UPYIOIIEE CKPEIIMBaHUE.
XpoMocoMHas Teopusi HaciaeACTBEHHOCTH. ClerieHHOE HacjiedOBaHUE, KPOCCHUHIOBED.
Omnpenenenne mnona. CIEIUVICHHOE € TOJIOM HacienoBaHue. B3amMopaeiicTBHe aieNbHBIX U
HEaJUIeJIbHBIX T'€HOB. ['€HeTHMYecKue OCHOBbI MHIUBUIYAIILHOIO pa3BUTHS. [ enemuueckoe
Kapmuposganue.

['eneTnka yenoBeka, METOIbl U3YUYE€HUsI TEHETUKH Y€JIOBEKA. PerponykTUBHOE 30pOBbE
yenoBeka. HacnencTBeHHbie 3a00I€BaHMs YeTIOBEKA, UX MPEAYNPEKICHNE. 3HAUCHUE TeHETUKU
JUISL MEAMITUHBI, STHYECKUE aCTIeKThI B 00JIACTH METUIIMHCKON T€HEeTHUKH.

I'enotunn u cpena. HenacnenctBeHHass H3MEeHUYMBOCTH. Hopma peakiuu mnpu3HaKa.
BapuanuonHblii psin M BapuanMoHHas KpuBas. HacnencrBeHHass W3MEHUMBOCTh. Buabl
HACJICJCTBEHHON W3MeHUYMBOCTH. KOMOWHATHBHAas W3MEHYMBOCTh, €€ WCTOYHHKU. MyTaiuu,
BUJbI MyTanuid. MyrareHsl, HMX BIUSHHE Ha OpraHuM3Mbl. MyTrauuu Kak IpUYAHA
OHKOJIOTHYECKUX  3abosneBaHuil. BHesnepHas  HAclEICTBEHHOCTh W H3MEHYHBOCTD.
Onuecenemuxa.

Homectukanust u ceneknusa. LleHTpsl oOJOMaIIHMBAaHUS KUBOTHBIX M IEHTPHI
MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHHil. MeToabl CeNeKIUH, UX TE€HETUYECKHE OCHOBBI.
HckyccTBeHHBINM 0TOOP. Y CKOPEHHE M TTOBBIICHUE TOYHOCTH 0TOOPA C TTOMOIIBIO COBPEMEHHBIX
METOJIOB TE€HETUKM M OWOTEXHONOTHWHU. ['eTepo3nc U €ero HCIOJIb30BAHHE B CENEKIIUU.
Pacmmpenue TreHEeTHYECKOro pa3HoOOpa3us CENEKIIMOHHOTO Marepuaia: TOJUIUIOUIHUSA,
OTJaJICHHass TUOpUAM3AIMs, OKCIePUMEHTANbHBIA MyTareHe3, KJIETOYHAs WHXKEHEepus,
XPOMOCOMHAsI MH)KEHEPHsl, TeHHAasi HH)KeHepus. brno06e3omnacHOCTb.

Teopus 3BoI0LUMN

PasButne »sBomonmonHsix uneil. Hayunsle B3rmanel K. Jlunwes u JK.b. Jlamapka.
OpomtouronHass Tteopus Y. Jlapeuna. CBuaeTenbCcTBa  SBOJIONMU  JKHUBOM  MPUPOIBI:
[IaJICOHTOJIOTUYECKHUE, CPaBHUTEIbHO-AHATOMUYECKHUE, HMOPHOIOTHYECKHE,
ouoreorpaduyueckue, MoJIeKyIsipHO-TeHeTHYeckue. Pa3Butne mpenacraBnenuid o Buae. Bun, ero
kputepuu. Ilomymsanus kak Qopma CyIIeCTBOBaHMS BHJA M Kak 3JeMEHTapHas eIMHUIA
spomtonny. CHHTEeTHUYecKass TEOpHUs SBOJIOLMH. MUKPO3BOIIOUKS W MaKpO3BOJIOLMS.
JIBIOKyIIME CUJIBI DBOJIOIMH, UX BIMSHUE Ha reHO(oH T oy saiun. Jpeiid reHoB u ciydaiiHble
HEHaIlpaBJIEHHbIE HW3MEHEHUss TreHodoHIa TOmyasiluu. YpaBHeHHE Xapau—BaiinOepra.
MonekynsipHO-TeHETHYEeCKUE MEXaHU3Mbl 3BONOLMH. DOpMBI  €cTECTBEHHOro OTOOpa:



NBIDKYIIAs, CTaOWIM3MpyIollas, JAW3pYNTHBHAs. OKOJOTMYECKOE U reorpapuyueckoe
BupooOpa3oBanue. HampaBnenus u nytu sBosouuu. OopMbl 3BONIOLMU: JIUBEPreHIMs,
KOHBepreHuus, napamenusM. Mexanuszmbl ananranuii. Kospomronus. Pornbs 3BOMIOLMOHHON
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHONU KapTUHBI MUPA.

MHorooOpa3ue opraHu3smMoB U IPUCHOCOOIEHHOCTh OPraHU3MOB K Cpele OOMTaHUsS Kak
pe3yiabTar 3Bostonnu. [lpuHnune! knaccudukannu, cucreMatika. OCHOBHBIE CUCTEMAaTHUECKUE
IpyMIibl opranndeckoro mupa. CoBpeMeHHbIE MTOAX0/IbI K KJIacCu(UKALUN OPTraHH3MOB.

PasBurne xu3nmu Ha 3emie

MeToapl [1aTUPOBKH COOBITHI MPOILJIOTr0, TEOXPOHOJIOTMYECKas IIKajia. [ UIoTe3sl
MIPOUCXOXKICHUS KU3HU Ha 3emie. OCHOBHBIC 3Tallbl 3BOMIOIMHN O6uochepsbl 3emin. KiroueBbie
COOBITHSI B SBOJIIOIIMH PACTEHUN U KUBOTHBIX. BoimupaHnue 6uoos u e2o npuduHbi.

CoBpeMEHHbIE TPEACTABJICHUS O MPOUCXOXKACHUM uenoBeka. (CucTeMaTH4ecKoe
MOJIO’KEHUE YellIoBeKa. DBOJIONUS YesioBeka. DakTophl BOJIOLUY YeloBeKa. Packl uenoseka, ux
MIPOUCXO0XKICHUE U €TUHCTBO.

Opranusmsl 1 OKpy:KaoIas cpeaa

Okonoruyeckne (HakToppl U 3aKOHOMEPHOCTH HMX BIMSHMS Ha OpPraHU3Mbl (IPUHIIMII
TOJICPAaHTHOCTH, JUMUTHpYtome (akroper). [lpucnocoOneHus OpraHu3MOB K JIEHCTBHIO
9KO0JIOTHYECKUX (pakTopoB. buonornyeckue purmel. BzanumoseiictBue 3xoa0ruueckux (hakTopos.
DKoJjoruyeckasi HUIIA.

buoreonenos. Okocucrema. KommnoneHts! skocucrembl. Tpoduueckue ypoBHH. Turisl
numeBbix nenei. [Inmesas cerb. KpyroBopoT BemieCTB M IOTOK 3HEPIMUM B DKOCUCTEME.
buortnyeckne B3aMMOOTHOIIEHUS OpPraHU3MOB B  3KocucreMe. CBOHCTBA  3KOCHUCTEM.
[IponykTuBHOCTE M OHOMacca »3KocucTeM pa3HbiXx TunoB. Cykueccusa. Camoperymsius
skocucteM. IlocnencTBus BAMSHUS AEATENIBHOCTH YelloBeKa Ha 3KkocucTeMbl. HeobxonumocTh
CcoXpaHeHHUsI OMopa3HOOOpPa3Hsl FIKOCUCTEMBL. ATPOLIEHO3bI, UX OCOOCHHOCTH.

VYuenue B.U. Bepraackoro o 6uocdepe, nHoocepa. 3aKOHOMEPHOCTH CYILIECTBOBAHMUS
6unocepsl. KomnoneHnTsl Onocdeps! 1 ux poib. KpyroBopoTsl BeuiecTB B Ouocdepe. buorennas
MUTrpanusi aToMoB. OcHogHbie OuoMbl 3emu.

Ponb uenoBeka B Oumocdepe. AHTpornoreHHoe Bo3zeiicTBue Ha 6uochepy. [Ipuponnsie
pecypchl M pallOHAJIbHOE MPHPOJIONONIb30BaHue. 3arps3HeHue Ouocdeprsl. CoxpaHeHHE
MHOrooOpasusi BUI0B KaK OCHOBa YCTOMUMBOCTU OHOC(epbl. BoccmanosumenvHas 3K0102UA.
[TpoOnembl yCTOHYHMBOTO pa3BUTHS.

[TepcriekTHBBI pa3BUTHUS OMONIOTMUECKUX HAYK, aKTyaJlbHbIE TPOOIEeMbl OHOIOTHH.

Crnmcok J1alopaTOpHBIX U NPAKTHYECKHUX padoT:

Vcnonb30BaHue pa3aMyHbIX METOOB IPU U3yYEHUH OMOJIOTHYECKHX 0OBEKTOB.

TexHHKa MUKPOCKOTUPOBAHHUSI.

W3ydyeHne KIETOK pAacTeHMH M IKMBOTHBIX IOl MHKPOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenaparax 1 ux onucaHue.

[TpuroroBneHune, paccMaTpUBaHUE U OIIMCAHNE MUKPOIPENApATOB KIETOK PACTEHUH.

CpaBHeHUE CTPOCHHUS KJIIETOK pacTEeHUH, )KUBOTHBIX, TPUOOB 1 OaKTEpHii.

W3y4eHne ABMKEHUS LUTOIIA3MBI.

N3yuenune mazMonn3a u AeTia3MoIIn3a B KJIETKaX KOXKHUIIbI JIYKa.

N3yuenne (epMEHTATHMBHOTO paclIeIICHHUs] MEPOKCHAa BOJOpPOJA B PACTUTENBHBIX U
KUBOTHBIX KJIETKaX.

OO6Hapy:xeHue 0eKOB, YIJIEBOIOB, JUIHUIOB C TIOMOLIbI0 KAUeCTBEHHBIX PEAKLINH.

Beigenenne JIHK.

W3yueHne KaTalUTUYECKOH akTMBHOCTH (EPMEHTOB (Ha TpUMepe aMuiasbl WK
KaTajasbl).

Habmiogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MHUKpOIpenapaTax.



M3y4yeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparax.

N3yuenue ctaauili Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.

N3ydeHne CTpoeHMs MOJIOBbIX KJIIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

Pemenuie aneMeHTapHbBIX 33/1a4 M0 MOJICKYJISIPHOM OMOJIOTHH.

BolsiBieHHE INPU3HAKOB CXOACTBA 3apOJbINIEH YEJOBEKAa M JIPYIMX IO3BOHOYHBIX
JKMBOTHBIX KaK JJOKa3aTeJIbCTBO UX POJICTBA.

CocraBiieHHE JIEMEHTAPHBIX CXEM CKPELIUBaHUS.

Pemenne reHeTu4ecKux 3aad.

W3yueHne pe3yabTaToB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIMBAHUS Y JPO30(HIIBL.

CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

N3yuyenne n3aMeHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psifia U BApUALIMOHHONW KPUBOM.

Onucanue peHortura.

CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIO.

Onucanue npucnocodJIEHHOCTH OpraHu3Ma U €€ OTHOCUTENLHOTO XapaKTepa.

BoisiBnenue npucnocoOieHui OpPraHu3MOB K BIIHMSHUIO PA3JIMYHBIX HSKOJIOTMUYECKUX
(bakTopoB.

CpaBHEHUE aHATOMUYECKOI'O CTPOEHUS PaCTEHUI pa3HbIX MECT OOUTaHMUSL.

Metosl n3mMepeHus GakTopoB Cpebl 0OUTaHUS.

N3ydeHne 7K0JIOTMYECKUX aJlalTallki yeloBeKa.

CocraBiieHre NHUIIEBBIX IeTei.

N3ydeHue u onrcaHue 3K0OCUCTEM CBOEH MECTHOCTH.

MopenupoBaHue CTPYKTYpP U IPOLECCOB, IPOUCXOAAIINUX B IKOCUCTEMAX.

OrneHka aHTPONOTEHHBIX U3MEHEHUI B IIPUPO/IE.

YueOHO- TeMaTHYeCKOe IIJIAaHNpPoBaHHe 1o OuoJsioruu B 10 kinacce
ba3oBblii ypoBeHb

Ha3Banue Tembl KonnuecTBo 4acoB B
paboueiil mporpamme

Pa3nes 1 buosiorust kak KOMIJIEKC HAYK O KMBOI 3

npupoae

Paznen 2 CtpykrypHble H GyHKIHOHATbHbIE OCHOBBI 12

KH3HH

Pa3nea 3 Opranunsm 20

Hroro: 35

Y4e0Ho- TeMaTH4YecKOe INIaHUpOBaHue 1o Ouosorum B 11 kiacce

KonngecTBo 4acoB B
paboueiil mporpamme

Ha3zBanue TeMbl

Pa3nen 1 Teopus 3BoJI00MU 13
Pa3znen 2 Pa3zBurHe KN3HH Ha 3eMiie 8
Pa3nen 3 Opranu3Mbl H OKpYy:Kaomas cpeia 13

Hroro:

34




Y4eOHO- TeMaTH4YeCKOe IJIAHUPOBAHHE

no ounoJsorum B 10 kiaacce

Yri1y0/1eHHBIH YPOBEHb

Ha3Banue Tembl KonuyecTBo yacoB B
paboueii mporpamMme
Pa3zpenl. BuoJsioruns kaxk
KOMILIEKC HAYK O "KUBOM nmpupojae
Tema 1. Ocobennoctu 6
OMOJIOTMYECKOT0 MO3HAHUS
Pa3nesn 2CTpyKTypHBbIe H (PYHKIHOHAJIBHBIE OCHOBBI 47
JKM3HHU
Tema II. Xumus kineTku 10
Tewma III. KineTka kak 11e10cTHas CUCTEMA 11
Tema [V. OOMeHHBIE TPOLIECCH B KIETKE 9
Tema V. PazaMHOXEHHE U pa3BUTHE OPTraHU3MOB 13
Tema VI. Ilpoxapuotsl. Heknerounsie Gopmbl KU3HH — | 5
BUPYCHI
Pa3nesn 3. Opranusm 52
Tema VII. 3akoHOMepHOCTH HACIEICTBEHHOCTH 31
Tema VIII. OcHOBHBIE 3aKOHOMEPHOCTH H3MEHUNBOCTH 8
Tema IX. OCHOBBI F€HETUKH Pa3BUTHS 6
Tema X. ['eHeTnKa yenoBeka 7
Tema XI. 'eHeTrKa U ceNeKIUs 6
HTroro: 105

Y4eOHo- TeMaTHYecKOe IVIAHUPOBaHUE

o omoJiornu B 11 Kkiacce

Ha3zBaHue TeMbl KonngectBo yacoB B
paboueit mporpamme

Pa3neal. Teopus 3BoI00HA 41

Tema | 3akoHOMEPHOCTH pa3BUTHS KUBOU MPUPOIBI, 26

HBOJIIOI[MOHHOE YUEeHUE

Tema II. MakposBoionus. buonornueckne nocineacTBus 15

nproOpeTeHus MPUCTIOCOOICHHIH

Pasznen 2. Pa3zBuTHe JKH3HH Ha 3eMJie 24

Tema III. PazButne sxu3Hu Ha 3emie 13

Tema IV. IIpoucxoxaeHue yenoBeka 11




Pazgen3. Oprann3mMel 1 OKpPY:KaKOIIAs cpena

32

TemaV. buocdepa, ee cTpykTypa U QyHKIUU 5
TemaV|. J)Ku3up B cooOmecTtBax. OCHOBBI DKOJIOTUHU 14
TemaVIl. buoctepa u uenosex. Hoocepa 10
Tema VIII. bBuonnka 3
ITOBTOPEHHME xypca «OBILIIAA BUOJIOI'US» 5

HToro

102




