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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tpu pa3paboTke porpamMMsl 10 OHOIOTHH TeOPeTUYECKYIO OCHOBY [IJIsl OTIpe/ie/ieHUs TT0AX0J0B K JOPMUPOBAHUIO COZiepKaHUs yueOHOro
npeamMeTa «buosnorus» cocraBumm: KoHuentyanbHble mosioxkenuss PI'OC COO o B3anM00OyC/IOBIEHHOCTU Tiefield, CO/iepyKaHusl, pe3y/bTaToB
00yueHust U TpeOOBaHMI K YPOBHIO TIOATOTOBKU BBIITyCKHUKOB, TOJIOXKEHHUsS] 00 OOIIMX LIe/sIX W MPUHIMIAX, XapaKTepU3YIIMX COBPEMEeHHOe
COCTOSIHME CHUCTeMBI CpeZiHero obijero obpa3oBanusi B Poccuiickoii ®ejepariv, a Takke TOJIOKEHUsI O crielrdrke OUO/IOTHMHY, e€ 3HaUeHUU B
TO3HAaHUM >KUBOM TPUPO/IbI U 00ecrieueHWM CYIIleCTBOBAHUsI uesioBeueckoro obiectBa. CoOriacHO Ha3BaHHBIM TIOJIOKEHUSIM, OMpezesieHbl
OCHOBHbIe (DYHKIMU TIPOTPaMMBI 110 OMOJIOTUU U e€ CTPYKTYPa.

[Mporpamma 10 Ouo/IOTHM [AéT TIpeAcCTaBleHHe O LensxX, o6 oOiiel crparerud oOyueHWs, BOCTIMTAHUS W Pa3BUTHSI 0Oydarommxcs
cpeCcTBaMu yueOHOTo TipeiMeTa «brosorusi», orpeesnseT o0si3aTelbHOEe TIPeIMETHOE COZIepP)KaHUe, ero CTPYKTYPY, pacrpeieieHue 10 paszienaM
¥ TeMaM, PeKOMeHyeMyI0 TI0C/ie/I0oBaTeIbHOCTh M3yueHHs yueOHOro MaTepuana C YYETOM MEXKIPeJAMEeTHBIX M BHYTPHIIPEJMETHBIX CBs3eH,
JIOTUKY 00pa30BaTeIbHOTO TIPOLIeCca, BO3PACTHBIX 0COOEHHOCTeH 00yJaroIUXCsl.

B mporpamme 10 OHOMOTMM TakXKe YUUTHLIBAIOTCS TpeOOBaHUS K TUIAHUPYEMbIM JIMYHOCTHBIM, MeTarpeJMeTHbIM M TpeJMeTHBIM
pe3ysibTataM 00ydeHHs B (POPMHUPOBAHWUM OCHOBHBIX BH/IOB Yy4eOHO-TIO3HaBaTebHOU [esTelbHOCTH/yueOHBIX [JeHCTBUM O0yuarol[uXcs I0
OCBOEHHIO CO/iepyKaHusl OM0IOTHYeCKOTro 00pa3oBaHusl.

B niporpamme 1o 6uosoruu (10-11 kacchl, 6a30BbIli YPOBeHb) peaii30BaH IMPUHLIMIT TIPeeMCTBEHHOCTH B U3yueHUU Ouosoruu, baarogaps
yeMy B Hell TIPOCMAaTpUBAeTCsl HarpaBJIeHHOCTh Ha pa3BUTHe 3HAHWM, CBSI3aHHBIX C ()OPMHPOBAHHEM eCTeCTBEHHO-HAyYHOTO MHPOBO33DEHUS,
1[eHHOCTHBIX OPHEHTAl[Ui JTMUHOCTH, SKOJIOTHYEeCKOTO MBIILJIeHUs, TIPeACTAaB/IeHni O 3/[0pOBOM 00pase >XM3HU U Oepe>KHbIM OTHOILIEHWEM K
OKpYy>Karollel rpupopHoi cpefie. [To3ToMy Hapsiy C u3ydeHHeM 0O0Ie0MOIOTHUecKX TeOpUl, a TakKe 3HAHHUM O CTPOEHWH JKUBBIX CHCTEM
Pa3HOrO paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX TIPOLECCOB B TMpOrpaMMe T0 OWOJIOTWH y/ielleHO BHUMaHWE HCTIO0/Ib30BaHHUIO
TIO/TyUYeHHbIX 3HaHWM B TOBCEAHEBHOMW >KU3HU /ISl PelleHUs MPUKIaJHBIX 3a/jau, B TOM YKC/Ie: TTPOPUIAKTUKN Hac/e[CTBEHHBIX 3a00/1eBaHUMA
yesloBeKa, MeJAUKO-TeHeTHUeCKOTO KOHCY/IbTUPOBAHUS, 0OOCHOBAHUSI IKOJIOTUYECKH 1]e/1eCO00pa3HOT0 TIOBeIEHUS] B OKPY’KArol[eid MPUPOAHOM
cpefie, aHa/IM3a BAUSIHUSL X03SMCTBEHHOM JlesATeTbHOCTH Ye/ioBeKa Ha COCTOSTHUE TIPUPOJHBIX U UCKYCCTBEHHBIX 9KOCHUCTEeM. Y CUIeHre BHUMaHUS
K MPUKJIaJHON HarpaB/eHHOCTH yueOHOro TmpeiiMeTa «Brosorus» NpoAUKTOBaHO HE0OXOAUMOCTBIO 00ecTieueH s YCIOBUH /IJIs1 PEIIIeHUs] OJHOM
W3 aKTya/JbHBIX 3a/lau IIKOJBLHOTO OMOMIOTHYeCcKOro o0Opa3oBaHMs, KOTOpasl TipeZrionaraeT (opMupoBaHHe y 00yuarommxcsi CrocoOHOCTH
a/IarTUPOBATLCS K U3MEHEeHHsIM IMHAMUYHO Pa3BUBAOILETOCSI COBDEMEHHOTO MUPa.

buosorust Ha ypoBHe cpeziHero o0Iero obpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT (OPMHpOBaHHE y OOYUarOIIUXCS
TIpe/ICTaB/IeHWi 0 HAyYHOW KapTHMHE MHPA, paciMpsieT ¥ 0000IaeT 3HaHUS O >KUBOW TPHUPOJe, e€ OTIMUMTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3al[y ¥ 3BOJIFOLNH, CO3/IaéT yCIOBUS JJIs: TIO3HAHUS 3aKOHOB YKMBOU MPUPO/IbI, OPMHUPOBaHMs PYHKIIMOHATbHOU I'PAMOTHOCTH, HABBIKOB
3[I0POBOTO U 6e30macHOr0 00pa3a XKU3HH, FKOJOTMUEeCKOTO MBIIIJIEHHS, [IeHHOCTHOTO OTHOILIIEHHS K KMBOU MPUPO/IE U YeJIOBEKY.



Bosbiioe 3HaueHuWe OHOJIOTHS WMeeT TakXKe /s pellleHWs BOCIMTATeNbHBIX M Pa3BUBAIOIIMX 3aJau cpefiHero obiero obpa3oBaHus,
corpanu3aluu obyuaroruxcsi. VizyyeHue Ouosiorum obecrieurBaeT yC/IOBHUS st (POPMHUPOBaHUS WHTE/IEKTYalIbHBIX, KOMMYHHUKAI[UOHHBIX W
WH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KY/bTYphl, CIIOCOOCTBYET WHTErpaijii OWOJOTMUecKUX 3HAHWW C TIPe/[CTAB/IEHUSIMU U3 JIPYTHX
yueOHbIX MPEeIMETOB, B YaCTHOCTH, GU3UKH, XMMUU U reorpaduu. Ha3BaHHbBIe 1TO/I0KEHUS O TIpeZiHa3HaueHUH yueOHoro rpeameTa «buosorus»
COCTABW/IM OCHOBY [I/IsI OTIpe/ie/IeHusI TIOAXO0/I0B K 0TOOPY M CTPYKTYPHUPOBaHUIO €ro CO/iepyKaHus, MPe/ICTaB/IEHHOT0 B TIPOrpaMMe 10 GHOJIOTHH.

OTtbop comep)kaHusi yueOHoOro mpeameTa «buosorus» Ha 6a30BOM ypOBHE OCYILECTBAEH C TO3UIMKM KyJIbTYpPOCOOOpa3HOro ToAX0/a, B
COOTBETCTBUU C KOTOPBLIM 00yYaroluecst AO/DKHbBI OCBOWUThL 3HAHUSI M YMEHUsI, 3HauKMMble [i7is (JOPMUPOBaHUS 00I1iei KyIbTYpbI, OTpe/esistoiiie
aZleKBaTHOe TIOBe/ieHHe uesioBeKa B OKpY»Karolllel IPUPOAHON cpeie, BOCTpeOOBaHHbIE B IMOBCEIHEBHOW >KU3HU U TIPAKTUUECKOU JiesiTe/TbHOCTH.
Ocoboe MecTO B 3TOW CHCTeMe 3HaHWM 3aHHMMArOT 37IEMEHTHI CO/IepP>KaHMsl, KOTOpble C/Ty>KaT OCHOBOW fjii ()OPMUPOBAHUS MPe/ICTaB/IeHUH O
COBPEMEHHOW eCTeCTBeHHO-HayYHOU KapTHHe MHpa M IJeHHOCTHBIX OPHEHTAl[UsiX JTUUHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3al[UH OMOJIOTHYECKOTO
oOpa3oBaHwUsl.

CTpyKTypHpOBaHHE COZIEP>KaHUS yueOHOro marepuasa B MpPOrpaMMe MO OHOJIOTHHM OCYIIeCTBIEHO C YUYETOM TPUOPUTETHOTO 3HAUEHUs
3HAaHUM 00 OTJIMUUTE/bHBIX 0COOEHHOCTSIX YKUBOW TIPUPO/BI, O €€ YPOBHEBOW OpraHW3ariiy W 3BO/IOLMH. B COOTBETCTBHU C 3TUM B CTPYKType
yuebHoOro mipegMeTta «buonorusi» BbleNeHbl CIeAYHOIIMe Cojiep)KaTesibHble JUHUM: «buonorus kak Hayka. MeTo[bl HayuHOTO ITO3HAHUSI»,
«Krnetka kak Ouosornueckasi cucrema», «OpraHu3M Kak Ouosnornyeckass cucreMa», «Cucrema W MHOroo0Opasuve OpraHHYecKOro MHDa»,
«DBOJTIOLIUS XKUBOM MPUPO/IbI», « IKOCUCTEMBI U TPUCYILHE UM 3aKOHOMEPHOCTH.

Llens u3yuenusi ydyeGHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHe — OB/ajfileHHe OOYYarI[UMHCS 3HAaHUSIMU O CTPYKTYpPHO-
(hyHKIIMOHA/TBHON OpraHM3alldy KUBBIX CUCTEM pPa3HOTO paHra U MpUoOpeTeHWe YMeHUN WCI0/Ib30BaTh 3TH 3HAHUS [IjIsi TDAMOTHBIX /IeHCTBUMA B
OTHOITIEHUH 00BEKTOB >KUBOU TTPUPO/IbI M PEILIeHHs] Pa3/IMYHbIX XKU3HEHHBIX MPOOJIeM.

IocTwkeHue 11e/11 U3yueHHs yueOHOTo rpeaMeTa «Bbuosorvsi» Ha 6a30BOM ypoBHe 00eCrieunBaeTCsl pellieHreM CIeIyIOIInX 3a/1au:

OCBOEeHHEe O00yuaroMMHCS CUCTEMbI 3HAHWH O OMOIOTMYECKUX TEOPUSX, YUEHUsIX, 3aKOHAX, 3aKOHOMEpPHOCTSIX, TMIIOTe3aX, IpaBuax,
C/Ty>Kall[UX OCHOBOM [jisi (h)OpMUPOBaHUSI TIpe/ICTaB/IeHUM O eCTeCTBeHHO-HayyHOW KapTWUHe MHpa, O MeTOoZaX Hay4YHOro TO3HaHUs, CTPOeHUH,
MHOroo0pasuu U 0CoOEHHOCTSIX >KMBBIX CHCTE€M pa3HOT0 YPOBHSI OpraHM3alliH, BBIJAOLIUXCS OTKPBITUSIX U COBPeMEHHBIX HCC/IeIOBaHUSX B
OMO/IOTU;

(hopmMHupOBaHMe y 00YUarOIUXCs TT03HABATE/IbHBIX, MHTE/IEKTYaIbHbIX U TBOPUYECKUX CTIOCOOHOCTe B Mpoliecce aHaau3a JaHHBIX O MyTAX
pa3BUTHS B OMOJIOTUM HAyUHBIX B3TJISI/IOB, UJeH U MIOAX0/[0B K U3YUEHHUIO KUBbIX CICTEM Pa3HOT'0 YPOBHSI OpraHM3al|y;

CTaHOBJ/IeHWe y OOyuarorumxcs obIrei Ky/abTypbl, (PYHKI[MOHATLHOW T'PaMOTHOCTH, Pa3BUTHE YMEHHU OOBSICHATH W OLIEHUBATh SIBJIEHUS
OKPY’KaroIllero MMpa >KUBOU MTPUPO/Ibl HA OCHOBAaHWY 3HAHWM U OTIBITA, MTO/TyUYeHHBIX TIPYU U3yUeHUH OMO/IOTHHY;

(hopMHUpOBaHMEe y 00YUaIOIUXCsA YMEHUH WJUTFOCTPUPOBaTh 3HaueHWe OHOJIOTMUeCKUX 3HAHWH B MPAKTUUECKOW JesSTe/TbHOCTU UeIOBeKa,
Pa3BUTHH COBPEMEHHBIX MeJIULMHCKUX TEXHOJIOTHUH U arpoOMOTeXHOIOTH;



BOCITUTaHWEe YOeXZEHHOCTH B BO3MOKHOCTHM TIO3HAHUSI UeJIOBEKOM >KUBOW TIPUPO/IbI, HEOOXOJUMOCTH Oepe>KHOr0 OTHOIIeHUs K Hel,
co0/TI0IeHNsT ITUYEeCKUX HOPM TIPY TIPOBe/IEHUH OMOIOrMUYeCcKUX MCC/ie/JOBaHUH;

OCO3HAHWE I[eHHOCTU OWONOTUYEeCKMX 3HAHWM [iji TIOBBIIIEHUS YPOBHS SKOJIOTHUECKOW KY/IBTYpbI, i (DOPMUPOBaHHS HAyuyHOTO
MHUPOBO33PEHUS;

NpUMeHeHHe TTPUOOPEeTEHHBIX 3HAHUN Y YMEHUH B TTOBCEJHEBHOM >KU3HU [/ OIIeHKH MTOC/IeICTBUN CBOEH JiesITe/TIbHOCTH 10 OTHOIIIEHUIO K
OKpY>Karolllel cpejie, COOCTBEHHOMY 3/10pPOBbIO, 000CHOBaHUe 1 COO/I0/IeHre Mep NMPOPUIAaKTUKY 3ab0/1eBaHuUH.

B cucreme cpezHero obiiero obpasoBanusi «buosorus», nsyuaemasi Ha 6a30BOM ypOBHe, sIBJisieTCsl 00si3aTelbHbIM yueOHbIM MpeIMeTOM,
BXOZSII[MM B COCTaB TpeZiMeTHOM 06/1acTh «ECTeCTBeHHO-HayUHbIe TPeIMEeThI».

Ins uzyuenust 6uonornu Ha 6a30BOM ypoBHe cpefHero obiriero obpa3oBaHusi otBoAuTCs 68 wacoB: B 10 kmacce — 34 uaca (1 vac B
Hezento), B 11 knacce — 34 yaca (1 yac B HeJjeto).



COJEPXAHUE OBYYEHUA
10 K/ITACC

Tema 1. buosiorus Kak Hayka.

buonorusi kak Hayka. CBsi3b OMOSIOTUU C OOIeCTBEHHBIMU, TEXHUUECKUMU U IPYTUMH eCTeCTBeHHBbIMU HayKaMmu, ¢unocodued, STUKOH,
3CTeTUKOU U rnpaBoM. Posb Gronoruy B opMUPOBAHKMN COBPeMeHHOM HayuHOUM KapThHbI Mupa. CructeMa 610/10rHUecKruxX Hayk.

Metozbl TIO3HAaHUSI KMBOW TIpUpOAbl (HabmrofieHWe, SKCIIEPUMEHT, OIMCaHWe, W3MepeHHe, KiaacCubUKalys, MOJeIupoBaHue,
CTaTUCTHYeCcKasi 00paboTKa /IaHHBIX).

JleMoHcTpanum:

IToptpertsr: Y. lapsuH, I'. Mengens, H. K. Konb1ios, K. YoTcoH u @. Kpuk.

Tabmumiibl ¥ cxeMbl: «MeTo/bl TO3HAHUS )KUBOU TIPUPOABI».

JlabopaTopHbIe U MPAaKTHYeCKHe paboThI:

[MpakTryeckast pabota Ne 1. «/cronbp3oBaHre pa3TMUHbIX METO/OB MTPU U3yueHUU OM0OrHYecKUX 0ObeKTOBY.

Tema 2. )KuBble cUCTeMBbI U UX OpraHU3aLy.

JKuBbie crctembl (OMOCHCTEMBI) Kak TpeaMeT u3yueHus 6uonoruu. OTanure )KUBBIX CUCTEM OT HeOPraHUUeCKOUW TTPUPO/IbI.

CaoiicTBa 6uocucTeM U ux pa3HooOpa3we. YPOBHU OpraHM3allii OMOCHCTeM: MOJIEKY/ISIPHBIM, K/I€TOUHBIN, TKaHeBbIM, OpraHU3MeHHbIH,
TIOMTY/III[UOHHO-BUIOBOM, SKOCUCTEMHBIN (OHOTeo1[eHOTHUeCKHH), OuoCcdepHbIH.

JleMoHCcTpanum:

Tabmumiiel v cxembl: «OCHOBHBIE TTPU3HAKH JKU3HW», « Y DOBHU OPTraHU3al[UU )KUBOU TIPUPOZBI».

O6opyznoBanue: Moiennb MosieKysibl JJHK.

Tema 3. XuMHuecKHi COCTaB U CTPOEHHE KJ/IeTKH.

XVMHYeCKHui COCTaB KIeTKU. XUMHAUYEeCKHe 3/IeMeHThl: MaKpO3/1eMeHThl, MUKPO3JieMeHThl. Bozia 1 MuHepasibHbIe BeljecTBa.

DyHKIMM BO/IbI U MUHepaJ/IbHBIX Bell[eCTB B KieTke. [Tojep)kaHue ocMOTHUeCKoro OanaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMMHOKHC/IOTBI — MOHOMepbl OenkoB. He3ameHuWMble U 3aMeHHMble aMHUHOKHC/IOTHI.
AMUHOKHCTIOTHBIM COCTaB. YPOBHU CTPYKTYphl OeNKOBOM MO/eKy/bl (TiepBUYHAsi, BTOPWYHAs, TPETHUYHAas W YeTBEPTUYHAs CTPYKTypa).
Xumuueckue cBoMcTBa 6eKoB. bruosornueckre GpyHKIMN 6enKoB.

depmeHThI — OHONOTMYecKHe KaTtanu3aTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM IIeHTp, cyOctpatHas creruduuHocts. KodepmeHTsI.
Burtamunbl. OTinuust epMeHTOB OT HeOpraHMUeCcKnX KaTalin3aToOpOB.



YrieBosbl: MOHOCAaxapy/pl (T/TFOK03a, prbo3a U e30KCHpr003a), Jucaxapuibl (caxapo3a, JIakTo3a) U ToMcaxapy/abl (KpaxMar, TJIUKOTeH,
1|e/1/1107103a). Brosiornueckue QpyHKIUM yreBO/0B.

Jluruper:  Tpuruepuasl, Qgocomumnugel, crepousbl. ['mapodunsHO-THAPOGOOHBIE CBOWCTBA. buosiormueckre QYHKIMMA JATIHOB.
CpaBHeHue yT/1eBO/I0B, O€/IKOB ¥ JIITH/I0B KaK UCTOUHUKOB SHEPIUH.

HyxkneunoBeie kuciotel: [JHK u PHK. Hykneotuabsl — MoHOMepbl HYyKIeMHOBLIX KuUCAOT. CTpoeHwe u ¢yHkimu JHK. CtpoeHue u
¢dyukiuu PHK. Buasl PHK. AT®: cTtpoenue v GyHKIMU.

LuTosorusi — HaykKa o KjeTke. KneTouHasi Teopusi — mpUMep B3aWMOJENCTBUS WJel U (PaKTOB B HAyUHOM MO3HaHWU. MeTozbl M3ydyeHUs
KJIeTKH.

Krnetka Kak 1iesiocTHast kuBasi cucrtema. OOliye MpU3HAKK K/I€TOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa, MoJieKysibl [THK Kak reHeTHUeCKuit
amrapar, CcTeMa CHHTe3a Oesika.

Turel KJIETOK: SyKapruoTHUecKasi ¥ MpoKaproTuueckas. OcoOeHHOCTH CTPOeHHs TIPOKapUOTUYeCKOU KiieTkH. KiierouHast creHKa OakTepwHid.
CTpoeHue 3yKapuoTHUeCcKol KineTKu. OCHOBHBIE OT/IMUMS PACTUTE/TLHOM, )KUBOTHOU Y TPUOHOM KITETKU.

[ToBepXHOCTHBIE CTPYKTYPhI K/IETOK — KJIETOUHAs CTeHKa, TVIMKOKAIMKC, X (GYyHKUuW. [Ina3maTtndeckass MeMOpaHa, e€ CBOWCTBA U
¢byskumy. Luromnyiasma u eé opraHougpl. OpHOoMeMOpaHHble opraHouzbl Kietku: JIIC, ammapaT ['onbmxku, nusocombl. [ToyaBTOHOMHBIE
OpraHOW/Ibl K/IeTKU: MUTOXOH/IPUH, TIaCTUABL. [IporcxoKaeHrne MUTOXOHAPUM U TiacTu. Buapl ninactus. HemembOpaHHbIe opraHOWAbI KJIETKH:
prb0COMBI, KJIETOUHBIH LIEHTP, LIEHTPUOJIH, PECHUYKH, KXTYTUKUA. DYHKI[UM OPraHOU/IOB KJIeTKU. BKItoueHUs.

Slmpo — perynsITOpHbIN 1IeHTp KiieTKu. CTpoeHue sapa: sijepHast 000/10UKa, Kapyoryia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrnopT BelecTB B K/IeTKe.

JleMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsanH, M. [llneizen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

[uarpammel: «PacripefieieHVe XMMHYECKUX 37eMEHTOB B HEXWBOM NpUpoje», «PacrpefeneHye XMMHUYECKUX 37€MEHTOB B J>KUBOU
rnmpupoje».

Tabmuiiel U cxembl: «[leproguueckas TabMija XUMUUECKUX 3/1eMeHTOB», «CTpoeHHe MOJeKy/ibl BoJbl», «brocuHTe3 benka», «CTpoeHue
MoJieKybl Genka», «Ctpoenue depmenTa», «HyknenmHoBbie kuciotel. [JHK», «Crtpoenue monekyisl AT®», «CTpoeHHe >3yKapHOTHUECKOMH
KJIeTKW», «CTpoeHUe >KUBOTHOW KieTKW», «CTpoeHue pacTUTenbHOW KieTKu», «CTpoeHue TPOKapuOTUYecKOW KiaeTKu», «CTpoeHue szpa
KJIETKW», «YT/IeBOAbD», «JIUmuap».

O6opyzoBaHre: CBETOBOW MUKPOCKOI, 000pyJoBaHWe /s TIPOBeJeHHs] HaO/ro/leHN, W3MepeHHH, SKCIeprUMeHTOB, MHUKPOIIperapaThl
PaCTUTENTbHBIX, )KUBOTHBIX M OaKTepUaTbHBIX K/IETOK.

JlabopaTopHbIe U MPAaKTHYeCKHe paboThI:

JlabopaTopHasi pabota Ne 1. «/3yueHure KaTalUuTHUeCKOW aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMurIa3bl UK KaTasiasbl)».



JlabopaTtopHasi pabora Ne 2. «V3yueHuWe CTPOeHUSI K/IETOK DPAaCTE€HHWM, >XUBOTHbIX M OaKTepuil I10Ji MHKPOCKOIIOM Ha TOTOBBIX
MHUKpoIpernapaTax U UX OrucaHue».

Tema 4. )KusHeaeaTeIbHOCTh K/I€TKH.

OOMeH BelecTB, UIX MeTab0/u3M. ACCUMHIIAIMS (T/IaCTUUECKUH 00MeH) M TUCCUMUJISLUS (SHEPreTUUecKuii 0OMeH) — /1Be CTOPOHBI
e/IMHOrO Tporiecca Metabonu3ma. Posib 3aKOHOB COXpaHeHUsI Bell|eCTB ¥ SHePryuu B MOHUMaHUU MeTabo/iu3Ma.

Turbl o6MeHa BelljecTB: aBTOTPOGHBIN U reTepoTpodHbId. Posb epMeHTOB B 0OMeHe BellleCTB U MpeBpallleHu SHeprUd B KJIeTKe.

dotocuHTe3. CBeToBasi U TeMHOBasi (pa3bl poTtocuHTe3a. Peakiuu orocruHTe3a. D¢ deKTUBHOCTL (poTOoCHHTe3a. 3JHaueHHe (OTOCUHTe3a
JUIs1 )KU3HU Ha 3emiie. ByiusiHve ycioBuid cpefibl Ha ()OTOCUHTE3 U CIIOCOOBI MOBBIIIIEHHST €T0 NMPOAYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHUH.

XemocuHTe3. XeMOCHHTe3UpYole OakTepun. 3HaueHre XeMOCHHTe3a [jis )KU3HU Ha 3emJie.

OHepretnyeckuii 0OMeH B KiieTKe. PaciiieriyieHre BellecTB, Bbiie/ieHWe W aKKyMYyJ/IMPOBaHWe SHEPTWU B KJleTKe. DTarbl SHEPTeTHUeCKOTO
obmeHa. I'mukosm3. BpoxkeHue ¥ ero BuAbL. KuCI0posHOe OKHC/IeHWe, WM KIeTOYHOe AbixaHue. OKuciuTenbHOe (ochoprIrpoBaHHe.
SbbeKTUBHOCTh 3HEPreTUYeCKOro oOMeHa.

Peakijun MaTpuuyHoro cunresa. ['eHetnueckas nHdopmarus 1 JHK. Peanu3anus reneTrueckoid HHGopMalLMy B KaeTKe. ['eHeTUUECKUI KO/,
U ero cBoiictBa. TpaHckpuriusi — MaTpuuHblii cuHTe3 PHK. TpaHcsiims — 6uocruTe3 6esika. Dtarbl TpaHCasiuid. KogarpoBaHue aMUHOKUCIOT.
Posb pubocoMm B brocrHTe3e Oestka.

HexkseTounblie GopMbI KU3HU — BUPYCHI. VicTopust oTKpeITUst BUPYCoB (. V. MiBaHoBcKuiT). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO 1HK/Ia
BUpYyCOB. baktepuodaru. bosesHy pacTteHuii, )KMBOTHBIX U uejiOBeKa, BbI3biBaeMble BUpycaMu. Bupyc nmmmyHogeduiuta uenoBeka (BUY) —
B030yurens CITM/la. ObpaTHasti TpaHCKPHITLHs, peBepTa3a U UHTerpasa. [IpoduiakTika pacrpocTpaHeH st BUPYCHBIX 3a00/1eBaHHM.

JleMoHCcTpanum:

[Toptpetsr: H. K. Konbnos, 1. . IBanosckuy, K. A. Tumupsses.

Tabmuiel U cxembl: «THIBI UTaHUSA», «MeTabomu3M», «MUTOXOHAPHSI», «DHEPreTHUeCKuii o0MeH», «Xjoporuiact», «DoToCuHTe3»,
«Ctpoenue IHK», «CtpoeHue 1 ¢GyHKLIMOHUPOBaHUe reHa», «CruHTe3 benka», «['eHeTUueCcKuil Kofi», «Bupycei», «bakTepuodaru», «CTpoeHue u
»Ku3HeHHbIN UK/ Bupyca CIINIa, 6akTeprodara», «Peruukarus JTHK».

OO6opyzaoBaHue: MojienU-amIMKaIuu « Y apoenve JJHK u TpaHckpurmiusi», «buocunTes 0eyka», «CTpoeHHe KIeTKW», MOJIelb CTPYKTYPhI
JHK.

Tema 5. PasMHoOXKeHHe M HHAMBH/Ya/IbHOE Pa3BUTHe OPraHU3MOB.

KneTouHslil LUK/, WK XKU3HEHHBbIA LUK KaeTku. VIHTepdasa u mutos. I1porjeccsl, nporekaromje B uHTepdase. Pervkauys — peakiys
marpuuHoro cuHre3a JJHK. CtpoeHne xpomocoMm. XpOMOCOMHBIA HabOp — KapuoTurl. [IWTIOWJHBIN M TaluIOWAHBIA XPOMOCOMHBIE HaOOPBI.
Xpomatuasl. LluTosornueckre 0CHOBBI pa3MHOXKEHUS U UHAUBUYa/IbHOI'O Pa3BUTUSL OPraHU3MOB.

[Henenve knetku — muto3. Ctaguu muto3sa. I1poreccel, nporucxopsdiiye Ha pa3HbIX CTaIUsAX MUTO3a. bronornueckuii CMbIC/T MUTO3a.



[Tporpammupyemasi rubesib KJIeTKH — aronTo3.

@dopMbI pa3MHOKEHUsI OPraHM3MOB: 0Oecriosioe W TOj0BOe. Buapl 0ecriosioro pasMHOXEHHS: fieJieHWe Ha/lBoe, TMOYKOBaHWe OJHO- U
MHOTOKJIETOUHBIX, CIOPO0Opa30BaHue, BereTaTUBHOE Pa3MHOXKeHHe. VICKyCcCTBeHHOe KIIOHMPOBaHKE OPraHU3MOB, ero 3HaueHue /1S CeIeKITHH.

[TonoBoe pa3MHOXKeHHE, er0 OT/IMYKS OT OeCrosoro.

Metios. Ctaauu meiio3a. [1poliecchl, mporucxoasiiye Ha CTaAusix Meiio3a. [loBeseHne xpomocoM B Merio3e. Kpoccunrosep. buosiornueckuin
CMBICJI ¥ 3HaueHue Melo3a.

ameToreHe3 — mpotiecc 00pa30BaHusi TIOJIOBBIX K/IETOK y )KUBOTHBIX. [10/10BbIe KeJie3bl: CeMeHHUKH U SsUuyHUKU. O6pa3oBaHue U pa3BUTHe
TIOJIOBLIX KJIeTOK — raMeT (CriepMaTo30U/], siilieKeTKa) — criepMaToreHe3 U oBoreHe3. OCo0eHHOCTH CTPOeHHSs SIMLIEK/IETOK U CIIePMaTOo30H/I0B.
OmnomotBopenue. ITapTeHoreHes.

VupvBuayanbHOe pas3BuTHe (OHTOTeHe3). OMOpHOHa/bHOe pa3BuTHe (3MOpHoreHes). JTarbl SMOPUOHATBHOTO PA3BUTHS Y TTO3BOHOUHBIX
JKUBOTHBIX: IpO0JIeHNe, TacTpyJ/IsIus, opraHoreHes. IToctaMOproHambHOe pa3BuTHe. TUITbI TTOCTIMOPUOHATBHOTO Pa3BUTHS: TIPSIMOE, HETPSIMOe
(yTrurHOYHOE). BivistHYe cpesibl Ha pa3BUTHE OPraHU3MOB, (AaKTOPbI, CITIOCOOHBIE BLI3BIBATH BPOXKEHHBIE YPO/ICTBA.

PocTt u pa3BuTHe pacteHuii. OHTOreHe3 LIBETKOBOTO PaCTeHUsl: CTPOeHHe CeMeHU, CTajuu Pa3BUTHSI.

JleMoHCTpanuu:

Tabmuipl U cxembl: «@OpPMBI Pa3MHOXKEHHsI OpPraHU3MOB», «JlBOWiHOe OIJI0ZI0OTBOpeHHe Y IIBEeTKOBBIX pacTeHWil», «BereraTuBHOe
pasMHOXKeHHe pacTeHui», «[leeHre KaeTku OakTepuii», «CTpoeHHe TIONOBBIX K/IeTOK», «CTpoeHHe XPOMOCOMbI», «K/IeTOUHBIA LUK/,
«Perukanusa JHK», «Mwuto3», «Meiio3», «IIpsmoe 1 HempsiMoe pa3BuTHe», «['ameToreHe3 y MIeKOMUTAIOL[UX U yesioBeKa», «OCHOBHBIE
CTaIUM OHTOTE€He3a».

O6opymoBaHMe: MUKPOCKOII, MUKpOTpernapaThl «CriepMaTo30uibl M/IEKOTIUTAIOIIEro», «SHIeK/IeTKa MIEKOTIUTAOIIero», «KapruokuHes B
K/IeTKaX KOopelliKa JiyKa», MarHUTHasi MoJie/ib-aliiiKalys «/leneHue Kietku», mogens JJHK, Moziens MeTada3sHoi XpOMOCOMBI.

JIaGopaTopHbIe ¥ MPAKTHYECKHE PAdOThI:

JlaboparopHast pabota Ne 3. «HabmoeHre MHUTO3a B K/IeTKaX KOHUMKA KOpeIllKa JiyKa Ha TOTOBBIX MUKpOIIperiapaTax».

JlabopatopHasi pabota Ne 4. «/3yueHue CTpOeHHsI TIOJIOBBIX KIeTOK Ha TOTOBBIX MUKpOTIperiapaTax».

Tema 6. Hac/ieCTBeHHOCTb M U3MEHUMBOCTH OPraHM3MOB.

[Mpegmer W 3aauu TeHETWKW. VICTopusi pa3BUTHS TeHETUKHW. PoOJib LIUTOJOTMM W SMOpPHOJIOTUM B CTAHOBJIEHWM TeHeTWKU. Bkmaf
POCCHMCKUX U 3apyOeXHBbIX YUEHBIX B DPa3BUTHE TeHeTUKU. MeToApl TeHeTUKU (TUOPH0/IOTHUeCKUH, I[UTOTeHEeTHUeCKUM, MOJEKY/sIpHO-
reHeTu4eckuii). OCHOBHbIe FreHeTUUYECKHe TTOHATHSA. ['eHeTUUeCcKasi CMMBOJ/IMKA, UCIIO/Ib3yeMasi B CXeMax CKpellBaHuM.

3aKOHOMEPHOCTH HacJ/IefIoBaHMsl TIPU3HAKOB, ycTaHOBIeHHble I'. MeHgeneM. MoHOruOpugHOe CKpeliyBaHWe. 3aKOH eJuHO000pasusi
ruOpU/IOB TIEPBOTO TOKOJIeHUs. TIpaBuUio JOMMHUPOBaHUS. 3aKOH pacileTuIeHUs MPU3HAKOoB. I'Mrore3a 4uMCTOThI TaMeT. [To/iHOe W HeroJiHoe
JIOMUHHPOBaHUe.



OurnbpugHoe cKpeluBaHWe. 3aKOH HE3aBUCHUMOT0 Hac/el0BaHUsl TIPU3HAKOB. LlUuToreHeTHYeCKre OCHOBBI AUTMOPUIHOTO CKPEIVBAHUSI.
Amnanusupytoiriee cKpeljBadue. VIcrioib30BaHre aHATU3UPYIOIIEro CKPEIMBAHKS /IJIs1 OTIpeZie/ieHHs TeHOTHIa 0Co0u.

CreryieHHOe Hacje/oBaHUe Tpu3HakKoB. Pabora T. MopraHa To CIielJIeHHOMY Hac/elOBaHUI0 TeHOB. HapylleHue cClieryieHusl TeHOB B
pesyJsibTaTe KPOCCUHIOBepA.

XpOMOCOMHasl TeOpUs HaC/le[CTBeHHOCTU. ['eHeTUUeCKue KapThl.

I'eneTuka nosa. XpoMOCOMHOe onpejesieHye Ioja. AyTOCOMBI U I10/I0Bble XPOMOCOMBI. ['OMOrameTHble U rereporameTHble OpraHU3MBI.
HacnenoBaHue npr3HakoB, CLEI/IEHHBIX C TT0JIOM.

W3meHumBOCTb. Bubl M3MEHUMBOCTH: HeHac/e[CTBEHHasi W Hac/ie[CTBeHHas. Ponb cpefpl B HeHac/leACTBEHHONW HW3MEHUYMBOCTH.
XapakTepyucTuka MOAW(UKAIIMOHHOW W3MEeHUMBOCTH. BapualoHHBIM ps W BapualMOHHas KpuBasi. Hopma peakuuu Tmpu3Haka.
KonuuecTBeHHbIe ¥ KaueCTBeHHbIe MPU3HAKU U X HOpMa peakijuu. CBoMCTBa MOAU(PUKAL[MOHHON U3MEHUHUBOCTH.

HacnencrtBeHHasi, WM TeHOTHUTNMYeCKas, W3MeHUMBOCTb. KoMmOMHaTHBHasi W3MeHUYMBOCTh. Mei03 ¥ TI0JIOBOM TPOLIECC — OCHOBA
KOMOMHATMBHOW W3MEHUMBOCTA. MyTalMOHHash W3MeHUMBOCTb. Kiaccudukaisi MyTaiuii: reHHble, XPOMOCOMHbIe, TeHOMHBle. YacToTa u
NIPUYMHBI MyTaluii. MyTareHHble ¢pakTopbl. 3aKOH TOMOJIOTMUECKUX PS/IOB B Hac/leicTBeHHOM n3meHunBocty H. Y. BaBusoga.

BresiepHas Hac/iej,CTBEHHOCTb ¥ U3MEHUUBOCTb.

I'eHeTrKa yenoBeka. Kapuotun yenoBeka. OCHOBHbIe MeTO/Ibl FeHETHKM UesloBeKa: TeHeasiornyecKuid, 6/1M3HeLIoBbIM, LIUTOreHeTHYeCKUH,
OMOXUMHUUECKUH, MOJeKY/IsIpHO-TeHeTuueckuii. CoBpeMeHHOe Oripe/iesieHre TeHOTHIA: TIOJTHOTeHOMHOe CeKBeHWPOBaHWe, reHOTUIIMPOBaHue, B
ToM unciae c Tiomoripio ITL[P-aHamm3a. HacnenctBenHble 3a00/ieBaHMsI UejloBeKa: TeHHble 0Oose3HW, 00/le3HM C  Hac/IeJCTBeHHOU
TIpe/IPacrioIoXKeHHOCThLI0, XpPOMOCOMHBIe 60sie3Hr. CoMaTHUeCKre U reHepaTHBHbIe MyTariuid. CTBOJIOBBIe KIeTKU. [IpUHIMITBI 30pOBOro obpa3sa
JKU3HU, TUArHOCTUKH, TIPO(PUIAKTUKY U JieueHUsI reHeTHUecknx Oose3Heii. Meauko-reHeTHUeCKoe KOHCY/IbTUPOBaHMe. 3HaUeHHe MeJULIMHCKON
TeHeTHKH B TPeJIOTBPAIlleHNH 1 JIeYeHUH TeHeTUYeCKHX 3abosieBaHUi uesioBeKa.

JleMoHCcTpanum:

[Toptpetsl: I'. Mengens, T. Mopras, I'. e ®pus, C. C. YetBepukos, H. B. Tumocdees-Pecosckuii, H. V1. BaBunos.

Tabmuipl U cxembl: «MOHOTMOPHUIHOE CKpelljiBaHWe U ero ILIUTOreHeThuYecKasi OCHOBa», «3aKOH paclllelyIeHUs] U ero LIMToreHeTHuecKast
OCHOBa», «3aKOH UHCTOTHI rameT», «[IurubpujHoe CKpelyuBaHuUe», «lIUTOMOrMUecKre OCHOBBI JUTMOPHAHOTO CKpeL[UBaHUs», «Meko3»,
«B3auMogielicTBre asnfeNbHbIX TeHOB», «l'eHeTUuecKWe KapThl pacTeHWM, >XMBOTHBIX W uejioBekKa», «['eHeTWKa TMosa», «3aKOHOMEPHOCTU
HacJ/ie[JOBaHUsl, CLIETIJIEHHOTO C T0/ioM», «KapruoTuribl ueoBeka U >KUBOTHBIX», «Bubl M3MeHUMBOCTW», «MoaudrKallMOHHasi U3MEeHUUBOCTbY,
«HacnenoBanue pesyc-gakropa», «['eHeTHKa Ipymni KpoBrU», « MyTal[MOHHasi U3MEHUMBOCTb».

O6opyoBaHME: MOZEeTU-aNTuIMKaIlui « MOHOTMOpUHOe CKpelBaHue», «HernosHoe AOMHUHUPOBaHUE», «/IUTHMOpHUHOEe CKpeIuBaHue»,
«[TepekpécT XpoMOCOM», MUKPOCKOTT U MUKpoTiperapaT «/Ipo3odwuia» (HopMma, MyTaliuud (popMbl KPbLTbeB U OKPACKH Tesia), repbapuii «I"opox
ITOCEeBHOM».



JIabopaTopHbIe U MPAKTHYeCKHe PadoThI:

JlabopaTopHasi pabora Ne 5. «V3yueHuWe pe3y/JbTaTOB MOHOTHOPHIHOTO W AWTHOPUAHOTO CKPEIMBaHUS Yy Ap030(UIbl Ha TOTOBBIX
MUKpOIIperaparax».

JlaboparopHas pabota Ne 6. «/3yueHre MoauUKaIIMOHHOW U3MEHYUBOCTH, TIOCTPOEHHEe BapHUALIMOHHOTO Psiia M BAPUALJMOHHOW KPUBOM».

JlaboparopHasi pabota Ne 7. « AHanM3 MyTalui y Jpo30¢ Wbl Ha TOTOBBIX MUKDPOTIperaparax».

[Mpaktryeckast pabora Ne 2. «CocTaB/ieHHe U aHa/u3 PO/JOC/IOBHBIX UeioBeKay.

Tema 7. Ceneknjusi opranu3MoB. OCHOBbI OMOTeXHO/IOTHH.

CesieKLMsi KaK HayKa M mpolecc. 3apoX[eHue Ce/leKUMU U JoMecTuKanusi. YueHue H. V. BaBuioBa 0 LjeHTpax MNPOUCXOXKIEHUS U
MHOT000pa3usi Ky/JIbTypHBIX pacTeHul. LIeHTphI IPOMCXOK/IeHUS JOMAIITHUX )KUBOTHBIX. COPT, MOPO/a, IITaMM.

CoBpeMeHHbIe MeTO/Ibl CeJIeKI[UH. MacCOBBI ¥ WHAWBUAYAIbHBIA OTOOPHI B CeeKIMMA pacTeHWH W XUBOTHBIX. OlleHKa 3KCTepbepa.
Brmm3koposcTBeHHOe CKpemyBaHWe — WHOpuAWHT. Yucrass muHus. CKpeljuBaHWe YWCTBIX JMHUM. [erepo3uc, wiu TuUOpUAHAs cCua.
HepogcTBeHHOe cKpeliiBaHue — ayTOpuauHr. OTAanéHHas rudpun3ays v eé ycrexu. VicKycCTBeHHBIM MyTareHe3 U MoJTyueHre TIOTMTUION/IOB.
[ocTrkeHUs ceneKLMU pacTeHUM, )XKUBOTHBIX U MUKPOOPTraHU3MOB.

broTexHoMOrMsl Kak OTpac/ib NPOU3BO/CTBA. ['eHHasi MH)KeHepusi. DTaribl co3aHusi pekombuHaHTHOM JJHK U TpaHCreHHbIX OpraHH3MOB.
Knerounasi wunxeHepusi. KieTouHble Ky/bTyphl. MUKpPOK/IOHaNbHOE pa3MHOXXeHHe pacTeHuid. KiioHMpoBaHMe BbICOKOMPOAYKTUBHBIX
CeJTbCKOXO03SIMCTBEHHBIX OPraHW3MOB. DKOJIOTHUeCKre U 3Thdeckue rpobsemMbl. 'MO — reHeTHUeCcKH MOAU(DULIIDOBaHHbBIE OPraHU3MBI.

HemMoHCTpaluu:

IToptpertsr: H. 1. BaBunos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. V1BaHOB.

Tabmumiiel U cXeMbl: KapTa «L[eHTpBI TPOMCXOKAEHHST U MHOT000pa3ust Ky/IbTyPHBIX pacTeHui», «I1opo/ibl JOMaIITHUX >KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuii», «OtaanéHHas rubpuansaims», «PaboTel akagemuka M. ®. VBaHoBa», «[lonmumionaus», «OO0BeKTbl OMOTEXHOTOTHI»,
«KneTouHsble Ky/lbTypbl U KJIOHUPOBaHUe», « KOHCTpyHpOBaHWe U TTePeHOC FeHOB, XPOMOCOM».

O6opyioBaHMe: MYJISDKM TIJIOJIOB M KOPHETUIOZIOB AUKUX ()OpPM U KY/JbTYPHBIX COPTOB pacTeHui, repbapuii «CesbCKOXO035HCTBEHHbIe
pacTeHusI».

JIabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

IKckypcusi «OCHOBHbIE METO/IbI M JOCTV)KEHUs CeJIeKLIMM pacTeHWM M KUBOTHBIX (Ha CeIeKLMOHHYIO CTaHLIMIO, MJIeMeHHYI ¢depMmy,
COPTOMCITBITAaTe/IbHBINA YUaCTOK, B TETUIMYHOE XO3SIMCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WK HAyuHOTO 1[eHTpa)».

11 K/TACC

Tema 1. DBo/1IOI{HOHHAA OMOJIOTHS.



[TpeamnockiIKK BO3HUKHOBEHUS SBOTIOLIMOHHON TeOprH. DBOJIFOI[MOHHAs Teopus U eé MecTo B Orosiorun. BiiusiHre 3BOJIIOLMOHHON TeOPUH
Ha pa3BUTHe OMOJIOTHUU U PYTUX HayK.

CeugieTenbcTBa 3BOMOLMHU. [laneoHToI0ornyeckue: nocae0BaTeIbHOCTD MOSIB/IEHUS BUZIOB B 1a/IEOHTOIOTMUECKOM JIETOTIMCH, ITepexO/iHbIe
(opmbl. Buoreorpaguueckue: cxXoCTBO U pa3nuuue ¢ayH U (yiop MaTepUKOB U OCTPOBOB.

OMOpHroIoruyeckre: CXofCTBa M pas3/Muvsi SMOPUOHOB pa3HbIX BUOB IMO3BOHOUHBIX. CpaBHUTE/IbHO-aHaTOMUUECKHe: TOMOJIOTUUHbIe,
aHaJIOTUUHbIe, PyJUMeHTapHble OpraHbl, aTaBU3Mbl. MoJeKy/IspHO-OMOXUMHUYeCKre: CXOJCTBO MeXaHHW3MOB HaC/Ie[ICTBEHHOCTH W OCHOBHBIX
MeTaboIMUecKuX MmyTel y BceX OpraHu3MoB.

OBoyoloHHas Teopusi Y. [dapBuHa. IlpeAnocbuikKi BO3HUKHOBEHMSI [JapBUHK3MA. [IBWKYILME CHJIbI 3BOJIOLMM BUIOB IO [apBUHY
(130BITOUHOE Pa3MHOXKeHHe TIPU OTPAHUYEHHOCTH PeCypCOB, Heorpe/ie/iéHHas U3MeHUHMBOCTh, O0pb0a 3a CyIieCTBOBaHUe, eCTeCTBeHHBIN 0TOOD).

CuHreTnueckas Teopusi 3BomoLuy (CTD) 1 eé 0CHOBHBIE MOIOKEHHS.

Mukpossomorus. [TonmysiAius Kak ejuHULA BUZIAa U SBOJIFOLIUU.

Mewkymmye cumbl (HakTopbl) IBOIONUK BUIOB B MpHUpoze. MyTalMOHHBIN MPOLjecC 1 KOMOWHATHBHAs U3MEHUMBOCTb. [1oMy/IsiiiMoHHBIe
BOJIHBI U Jipelid reHoB. V30/1411Msi 1 MUATpaLUs.

EcTtecTBeHHbINM 0TOOp — Harpa/soLMi (hakTop 3BOMOLMKA. POPMBI €CTeCTBEHHOT0 0TOOpa.

[Tpucrocob1eHHOCTh OPraHU3MOB Kak pe3y/ibTaT 3BOIOLUU. [Ipumeps! ripucriocobnenuii y opraHuaMoB. ApoMopdo3bl U UAM0aJanTaLyu.

Bug u Busoobpa3zoBanue. Kpurepuu Buzia. OCHOBHBIE JOPMBI BU[000pa30BaHust: Teorpaduueckoe, 3KOI0rHYecKoe.

Makpo3Bommonust. @opMeI 3BoTOLUH: (hrleTHUecKast, AUBepreHTHasi, KOHBepPreHTHasi, mapasiiesbHas. HeoOpaTUMOCTb BOJTFOL[UM.

[TpoucxoxkaeHue OT HecCreLMaaM3upOBaHHbIX MpeAKoB. [Iporpeccupytoias cneranu3anusa. AJanTUBHAsA paJualiusl.

JleMoHCcTpanum:

[Toprpets!: K. Jlunnen, XK. b. Jlamapk, Y. [Japsus, B. O. KoBanesckui, K. M. bap, 3. I'ekkens, ®. Mronnep, A. H. CeBep1ios.

Tabmumiel U cxeMbl: «Pa3BUTHE OpPraHMYeCKOTO MHMpa Ha 3emsie», «3apO/bIIIH TO3BOHOUYHBIX JKUBOTHBIX», «ApXeONTepUKCe», «DOopMbI
6opbObI 3a cyliecTBOBaHUe», «EcTecTBeHHbIN 0TO0P», «MHOroobpasre COpTOB pacTeHuit», «MHOroobpasue 1opoj; }KUBOTHBIX», «[lomyisum»,
«MyTalMoHHasi U3MEeHUHUBOCTh», «ApoMopdo3bi», «Vanoagantammm», «O06Ias gereHeparysi», «IBIKYIIMe CHIbI 3BOIOLMN», «KapTa-cxema
Mmapmipyta nyrtemnectBuss Y. [lapBuHa», «bopeba 3a cymjectBoBaHue», «[IpucriocobmeHHOCTH opraHu3MoB», «['eorpaduueckoe
BUJ000pa3oBaHue», « IKOIorHueckKoe BUI000pa3oBaHHe».

O6opyoBaHMe: KOJUIEKI[USI HACEKOMBIX C PA3/IMUHBIMUA THUTIAMM OKpAacKH, Habop TUIO/IOB W CeMsiH, KOJuleKiusi «IIpuMephl 3al[UTHBIX
TIPUCITOCOD/IEHUH y KMBOTHBIX», MO/iesib «OCHOBHBIE HAIlpaBJIeHHs SBOJIIOLNN», 00bEéMHast Mofieb «CTpoeHre roJIOBHOTO MO3Ta TTO3BOHOUHBIX».

buoreorpaduyeckass kapta Mupa, KosuleKuusi «®opMbl COXPaHHOCTH HCKOMAaeMbIX >XMBOTHBIX W pacTeHUil», MOJe/b arruldKalus
«[TepekpécT XpoMOCOM», B/IaXKHBIe TIperapaThl «Pa3BUTHe HaceKOMOro», «Pa3BuTHe JIATYIIIKW», MUKpOTperapaT «/Ipo3oduia» (HopMa, MyTaliuu
(hopMBbI KpbIIIbEB U OKPACcKH Tesia).



JIabopaTopHbIe U MPAKTHYeCKHe PadoThI:

Jlabopatophasi pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}OIOTHIECKOMY KPUTEPUIO».

JlabopaTopHast pabota Ne 2. «OnricaHue MPUCITOCO0/IEHHOCTH OPraHM3Ma U €€ OTHOCHUTE/ILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )XM3HU Ha 3emJie.

[oHayuHble TIpe/iCTaBeHUsI O 3apO’KJEeHWHU >XU3HU. HayuHble TUmoTe3bl BO3HUKHOBEHMs »KU3HM Ha 3emsie: abuoreHe3 U TaHCII@PMHUSI.
XumHueckasi 3BOJTOLMs. AOHOTeHHbIM CUHTe3 OpraHUYecKUX BelleCTB U3 HeOpraHW4eCKUx. DKCIepUMeHTa/lbHOe TIOATBepXKjeHre XUMUYeCKon
sBomoIu. HauanbHble 3Tambl 6uonoruyeckoit sposmoruu. ['mrioteza PHK-mupa. @opmupoBaHre MeMOpaHHBIX CTPYKTYD U BO3HHUKHOBEHHE
NPOTOKJIeTKU. [lepBble KJIeTKU U UX 3BOMIOLUA. POPMHUPOBaHME OCHOBHBIX T'PYIII JKUBBIX OPraHW3MOB.

Pa3BuTHe >XW3HM Ha 3eMse T0 3paM U TepuojaM. Karapxeil. Apxelickas U MpoTepo3oiickas 3pbl. [lasneo3olickas spa U eé Tepuo/bl:
KeMOPUHCKHM, OP/JOBUKCKHUH, CHJTYPUHACKUH, 1€BOHCKUH, KAMEHHOYTOJIbHBIN, ITEPMCKHH.

Mes3o0301CKast 3pa 1 eé Nepuo/pl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

KaitHo30liCcKast 5pa U eé repuo/bl: NaeoreHOBbIM, HEOTeHOBBIM, AHTPONOTeHOBBIM.

XapakTepucTHKa KI1MMara U Teosiornyeckux mpotieccoB. OCHOBHbIE 3Tarlbl 3BOJIIOLIMU PACTUTENHHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHUH U )XKUBOTHBIX. [1osiB/IeHMe, pacliBeT ¥ BBIMUPaHKe TPYMIT )KUBbIX OPraHU3MOB.

CurcreMa opraHrueckoro Mupa Kak OTpakeHve 3BOo/oLMyd. OCHOBHBIE CUCTeMaTU4eCKye TPYIIbl OpPraHUu3MOB.

OBO/MIOLUST  yesioBeKa. AHTPOIOJOTUS KakK Hayka. Pa3BuTHe TIpe[CTaBlIeHU O TPOUCXOXKJEHUM uesoBeKa. MeToAbl U3yueHusi
aHTporioreHesa. Cxo/CTBa U pa3inuus YesoBeKa U JKUBOTHBIX. CHCTeMaThuecKoe MoJioKeHre yesloBeKa.

Iewkyique cuibl (hakTophl) aHTporioreHe3a. HacnencTBeHHasi U3ME@HUMBOCTh U €CTeCTBeHHBIM 0TOOp. OOIiecTBeHHBIN 00pa3 >KWU3HH,
V3rOTOBJIEHHWEe OPYAUU TPYZA, MbILLIJIEHNe, Peub.

OcHOBHblE CTafuM U BeTBM SBOMIOLMM YejOBeKa: aBCTpajionuTeky, YesnoBek ymesnblld, UYesnoBek mnpsmMoxozadimui, Yenosek
HeaHZlepTanbCKui, UemoBek pa3yMHbIi. Haxoaku MCKOTIaeMBIX OCTaTKOB, BpPeMsI CyIeCTBOBaHUsI, 00/1aCTh pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 06pa3 >KU3HH, OPYAUSL.

YenoBeueckue pacbl. OCHOBHBIe OobliIe pachl: eBpOreounHasi (eBpasuiickasi), Herpo-aBCTpaonHasi (9KBaTOpHabHasi), MOHTOJIOM/IHAs
(a3uarcko-amepuKaHcKasi). YepTbl MPUCTOCOO/IEHHOCTH TIpeACTaBUTe/el Ye/loBeUeCKMX pac K YC/IOBUSIM CYI[eCTBOBaHWS. EJUHCTBO
yesioBeueckux pac. Kpurturka pacrsma.

JleMoHCcTpanum:

[Toptpetsr: @. Pegy, JI. Ilactep, A. Y. Onapun, C. Musnep, I'. FOpy, Y. /lapBuH.

Tabmuiel ¥ cxeMbl: «Bo3HMKHOBeHHe COTHEUHON CHUCTEMbI», «Pa3BUTHe OpPraHWYeCcKOro MUpa», «PacTuresnbHasi KiaeTKa», «KUBOTHas
KJIeTKa», «IIpokapuoTrnyeckas Kinetka», «CoBpeMeHHasi CUCTeMa OpraHM4eckoro Myupa», «CpaBHeHre aHaTOMHUYeCKUX YepT CTPOeHUs ueioBeKa U



yesioBeKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MeCTa TajeOHTO/IOTUUYeCKUX HAaxXOJOK TPeJKOB COBPEMEHHOTO uesioBeKa», «/IpeBHelIve oqu»,
«/IpeBHUe mr0au», «[IepBble coBpeMeHHbIe H0au», «HemoBeueckre pachl».

O6opyzpoBanue: myssoku «IIporicxoxxeHre uesioBeka» (OIOCTBI aBCTPAIONUTEKa, MMUTEKAHTPOIIa, HeaHZepTasblia, KpOMaHbOHLIA), CJIETIKH
WM 1300paKeHUs] KaMeHHBIX 0PIl TIepBOOBITHOTO uesioBeKa (KaMHU-UOMIIepsl, pyousa, ckpe6sia), re0XpoHOI0THYecKas Tabimiia, KOIeKys
«®DOpMbI COXpPaHHOCTH UCKOMaeMbIX JKUBOTHBIX U PACTEHHUI».

JIaGopaTopHble M MPaKTHYeCcKHe padoThI:

[MpakTryeckast pabora Ne 1. «/3ydyeHue UCKOMIaeMbIX OCTAaTKOB PACTEHUM U )KUBOTHBIX B KOJUIEKLIUSX».

OKCKypCHsi «DBOJIIOLMS OPraHUUeCKOTro MUpa Ha 3emMie» (B eCTeCTBeHHO-HAayUHbIN WK KpaeBeJuecKuii My3ei).

Tema 3. Opranusmsl U OKpy’Karwuias cpeja.

OKOJIOTUS KaK HaykKa. 3ajjaud M pasfiefbl 3KOJ0TMHA. MeTo[bl 3KOJIOTMUeCKUX WCCAeJOBaHUM. DKOJIOrMYeckoe MHUPOBO33peHHe
COBPEMEHHOI'0 UejIoBeKa.

Cpezbl 00uTaHUsSI OPraHU3MOB: BO/HAs, HA3€MHO-BO3/1y1IHAsI, TIOUBEHHAs, BHyTPUOPTaHU3MeHHasl.

Okosnoruyeckre ¢akTopel. Knaccudukaius 3Komoruueckux (akTopoB: abuoTHueckue, OMOTHUECKHe W aHTpOIOreHHble. [leiicTBHe
9KO0JIOTUYECKUX (PAKTOPOB HAa OPraHU3MBI.

AbuoTtnueckue (HakToOpbI: CBET, TeMmrepaTypa, BaaXHOCTb. dotonepuogusm. [IpucrocobneHrsi opraHu3MoB K JelCTBUI0 abMOTHUeCKUX
(akTOpOB. brosioruueckrie pUuTMel.

buotnueckre (akTopbl. Buabl OMOTHUECKMX B3aMMOJAENCTBUM: KOHKYDEHLUS, XWIIIHUYeCTBO, CMMOHO3 W ero ¢opmbl. [lapasuTusm,
KOOTepaiusi, MyTyajqu3M, KOMMeHCa/M3M (KBapTHPAaHCTBO, HaxjeOHMUeCTBO). AMeHCalu3M, HeWTpanmu3M. 3HaueHHe OUOTUYEeCKHX
B3aMMO/IeHCTBUH [JIJIs CYIIeCTBOBAHKMS OPraHM3MOB B TIPUPOJHBIX COOOI[eCTBax.

OKOJIOTUUeCKUe XapaKTepUuCTUKU Tony/sAlyud. OCHOBHBIe INTOKa3aTe/lU IMOIYJISALUU: YUCIeHHOCTh, IVIOTHOCTD, POXKaeMOCTb, CMEPTHOCTb,
MIPUPOCT, MUTpaLus. [JuHaMuKa YUC/IeHHOCTH MOMYJISLWY U e€ peryJIsLys.

JleMoHCTpanuu:

[Toptpetsr: A. I'ymbosbAT, K. @. Pynbe, D. ['ekkeb.

Tabmuipl ¥ cxembl: Kapra «[IpupogHbie 30HBI 3eMan», «Cpeipl 00WTaHUSI OpraHU3MoB», «®DoTomepuogusm», «IlomynAum»,
«3aKOHOMEPHOCTH POCTa YMCIEHHOCTU MONY/ISIUU UHPY30pUU-Typesibkuy», «[1ulleBbie Lemm».

JlabopaTopHbIe U MPpaKTUUYeCKHe paboThI:

JlabopatopHast pabota Ne 3. «Mopdonoruueckrie 0COOEHHOCTH paCTeHUH U3 pa3HbIX MECT OOUTAHMUS».

JlabopaTopHast pabota Ne 4. «BiusiHue cBeTa Ha pOCT M Pa3BUTHE UEPEHKOB KOJIEyCa».

[MpakTrueckast pabota Ne 2. «IToACYET MJIOTHOCTH MOMYJISALWIA Pa3HBIX BUAOB PaCTeHUI».

Tema 4. Coo01iecTBa ¥ 9K0/I0rHYeCKHe CHCTEMBI.



Coo0111ecTBO OpraHu3MoB — 6uorieHo03. CTPYKTYphl OMOL[eH03a: BUI0Basi, MPOCTPAHCTBeHHast, Tpoduueckas (muireBasi). BUabl-10MUHaHTBHI.
CBsi3u B OHOI[eHO3e.

OKosiornyeckue cUCTeMbl (3KocucTeMbl). [loHsiTHe 00 3KocHcTeMe U OuoreoiieHo3e. DYHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI:
TIPOAYLIeHThI, KOHCYMEeHThI, peJylieHTbl. KpyroBopoT BellecTB U MOTOK 3HepPruv B 3kocucteMe. Tpoduueckue (MHIleBbie) YPOBHU IKOCUCTEMBI.
[MuieBsie e U ceT. OCHOBHBIE TTOKA3aTe/d SKOCUCTEMbBI: OMOMacca, MPOAYKIUS. DKOJOTMUeCKHe MUPaMH/IbL: MPOAYKIIMH, UMCIEHHOCTH,
bromaccel. CBOMCTBa 3KOCHUCTEM: YCTOMUMBOCTh, CaMoperyJisitjusi, pa3Butue. CyKiieccusi.

[TpuposHbIe 3KOCUCTEMBI. JKOCUCTEMBI 03P U peK. DKOCHCTeMa XBOMHOT0 WY IWPOKOJMCTBEHHOTO Jleca.

AHTpOIIOTeHHbIe 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOo3KocucTeMbl. BHonoruueckoe W XO3sMCTBEHHOE 3HAaUueHWe arpo3KOCHCTeM U
ypbo3KocHcTeM.

bropasHoobpasue Kak (pakTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHHe OMOIOTHYeCcKOTro pa3HooOpa3sus Ha 3emMiie.

Yuenue B. U. BepHazckoro o 6uocdepe. I'panuiibl, coctaB U cTpykrypa 6uocdepsl. JKuBoe BemjectBo U ero ¢yHKimu. OcoOeHHOCTH
Orocdeps! Kak r7100aMbHOM 3KOCHCTeMbl. [JuHaAMUYecKoe paBHOBecHe U oOpaTHasi CBsi3b B Orocdepe.

KpyroBopoThI BeliecTB ¥ OMOreoXMMUUECKHe I[UKJIbI 3/1eMeHTOB (YT/Iepoia, a30Ta). 30Ha/IbHOCTh Orocdepbl. OCHOBHbIE OMOMBI CYIIIH.

YenoBeyecTBO B 6rocdepe 3emnd. AHTpOIoreHHble W3MeHeHUst B 6riocdepe. ['1obanbHbIe 3K0I0rMUecKye nmpobsieMsl.

CocyilecTBoBaHHEe TIpUPOAbI U denoBeuecTBa. (CoxpaHeHue Ouopa3HooOpasvsi Kak OCHOBa ycTohuuBocTh Ouocdepbl. OcHOBa
paLMOHAILHOTO YIIpaB/ieHUst IPUPOAHBIMU PecypcaMy U UX UCTIob3oBaHue. [loCcTikeHUst OMOIOTUM U 0XpaHa TIPUPOZBbI.

JdemMoHcTpanu:

[Toprpetsr: A. [bx. Tenciy, B. H. Cykaués, B. V1. BepHagckuit.

Tabmumiiel u cxeMbl: «[TuiieBkle 1ienu», «BUOIEHO3: COCTaB U CTPYKTypa», «IIpupozHbie coobiecTBa», «Llenmu mutaHus», «DKoaoruuecKas
nupamuzia», «buocdepa U uyenoBek», «DKOCHCTEMAa IIMPOKOIMCTBEHHOTO Jjeca», «JKOCHCTeMa XBOMHOro Jeca», «buOLeHO3 BOZoEMa»,
«ArporijeHo3», «[IpruMepHbIe aHTPOTIOTeHHbIe BO3/€HCTBUSI Ha TPUPOAY», «BakHelIle MCTOUHUKY 3arpsi3HeHUs] BO3/lyXa U TPYHTOBBIX BO[»,
«[TouBa — BakHeMIIass cocrap/stoijas O6uochepnl», «DakTOphl Aerpajaluu TouB», «IlapHUKOBBIH 3hdekT», «DPaKTOpPhl PaHO0AKTUBHOTO
3arpsi3HeHuss Ouocdepel», «O6mass cTpykTypa Ouocdepbi», «PacripoctpaHeHue »XuU3HU B Ouocdepe», «O30HOBBIM 3KpaH OHocdepsl»,
«KpyroBopoT yryiepoja B 6rocdepe», «kKpyroBopot a3oTa B IPHUPOZE».

O6opyoBaHMe: MOAeNb-anTuiMKalus «TurnuuHble OWOIIeHO3bI», Tepbapuii «PacTurenbHble cooOIecTBa», KOJUIEKIUH «BHUOIEHO3»,
«Bpeaureny BaXHEUIIUX CeMbCKOXO3SMCTBEHHBIX KY/IbTyp», Tepbapuy W KOJIJIEKIIMM PACTEHWM W >XKMBOTHBIX, TIPUHAJIEXXKAIe K Pa3HbIM
9KOJIOTHUECKUM T'pyTIaM oHOro Buzia, KpacHast kaura Poccuiickoii dezepariviy, n300paXkeHHsT OXPaHsIeMbIX BUJIOB PACTEHUN U )KUBOTHBIX.



IINTAHNPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOITMN HA BA30OBOM YPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUNA

Cornmacio ®I'OC COO, ycraHaBIMBAIOTCS TpeOOBaHWS K pe3y/jbTaTaM OCBOEHHUSI OOYYalOIUMMCS TIPOTpaMM CpeaHero o61rero
00pa3oBaHMsI: TMUHOCTHBIM, MeTarpeMETHBIM U TPeIMETHBIM.

JIMHHOCTHBIE PE3YJ/IBTATbBI

B CTpyKType J/IMUHOCTHBIX pe3y/bTaTOB OCBOEHHUsI TipeaMeTra «BHONOTHs» BBIJE/IEHBI CAeYyIOL[He COCTABJSIONINE: OCO3HaHHUe
00YyYarOIUMHUCS POCCUICKOMN IPaXK/IaHCKOUW H/IEHTUUHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITE/TBHOCTA M CaMOOTIpeZie/IeHHI0, HaTnure
MOTHBAIMM K OOyueHWIO OWO/IOTWH, lie/ieHanpaB/eHHOe Pa3BUTHE BHYTPEHHUX YOeXIeHWW JIMYHOCTH Ha OCHOBE KJTIOUEBBIX I[eHHOCTEH U
WUCTOPUYECKMX TPAJUIUN pa3BUTHS OHOOTMUECKOTO 3HAHWS, TOTOBHOCTb W CIIOCOOHOCTH 0Oyuarouxcsi pPYKOBO/CTBOBATHCS B CBOEH
JeITeTbHOCTU 1[eHHOCTHO-CMBIC/IOBBIMUA  YCTaHOBKAaMH, TIPUCYIIUMH CHUCTeMe OHoJioruueckoro o00pa30BaHUs, Ha/JduMe 3KOJOTMUeCcKOro
TIPABOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIeJIU U CTPOUTD YKU3HEHHbIE TITaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOeHMs mpeaMeTa «buosorusi» gocTuraroTcsi B eMHCTBe yueOHOM M BOCTIMTATE/IbHOW [esiTeTbHOCTU B
COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMCKUMH COL[MOKY/IbTYPHBIMH, UCTOPUUECKUMH U AYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TIPUHSATBIMU B
o0IlecTBe TIpaBWIaMKA M HOPMaMH TIOBeJileHWs W CIIOCOOCTBYIOT TIpOI[eccaM CaMOIIO3HaHMsI, CaMOBOCTIMTAHUSI U CaMOpPA3BUTHS, pa3BUTHS
BHYTPEHHEH TO3UINU JIMYHOCTH, MMaTPUOTU3MA, YBAXKEHHUSI K 3aKOHY U TPABOIOPSKY, UeJOBEKY Tpy/la U CTapIleMy TOKOJIEHWIO, B3aUMHOTO
yBa)KeHUsI, 0epe)KHOTO OTHOIIEHUS K KY/JIbTYPHOMY HaC/IeJUi0 U TPAJUIIUSIM MHOTOHAIMOHABHOTO Haposa Poccuiickoit ®enepaliuu, mpupoie u
OKpYKarolllel cpefie.

JINUHOCTHBIE pe3y/IbTaTbl OCBOEHHUS yueOHOro mnpeaMeTa «BHOOTHs» [JO/DKHBI OTpa)kaTh TOTOBHOCTh U CIOCOOHOCTH OOYYaroIMXCst
PYKOBOZICTBOBATbCSI C(POPMHUPOBAHHOW BHYTpPEHHeM TMO3Uliiel JUYHOCTH, CUCTEMOM I[@HHOCTHBIX OpHEeHTAI[uM, TMO3UTHUBHBLIX BHYTPEHHUX
ybexx/ieHu, COOTBeTCTBYIOIIUX TPAaJAULIMOHHBIM 1IeHHOCTSIM POCCHICKOT0 001[eCTBa, paclliMpeHue >KU3HEeHHOT0 OIbITa U OTbITa /IesTe/IbHOCTH B
Tiporiecce peay3aliii OCHOBHBIX HarlpaB/ieHU BOCITUTATeTbHOM /1esiTe/IbHOCTH, B TOM YKC/Ie B YaCTH:

1) rpakAaHCKOT0 BOCITUTAHUSA:

c(OpMUPOBAHHOCTh TPAXKAAHCKOM MO3UIMK 00yUaroIIerocsi Kak akTHBHOTO ¥ OTBETCTBEHHOT'O UjleHa POCCUMCKOTO 00ITecTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB M 00s3aHHOCTEH, yBa)KeHHe 3aKOHA UM TTPAaBOTOPSI/IKA;

TOTOBHOCTb K COBMECTHOH TBOPUECKOM /IeATeIbHOCTH TIPU CO3ZIaHUU yUeOHBIX TPOEKTOB, pPellleHUM YueOHBIX W TI03HaBaTe/bHBIX 3a7iau,
BBITIOJTHEHUU OMOJIOTHYeCKUX SKCIIePUMEHTOB;

CIIOCOOHOCTH OTpe/ie/IsiTh COOCTBEHHYO TIO3ULIUIO TI0 OTHOIIIEHHIO K SIBJIEHHSIM COBPEMEHHOM JKU3HU U OOBSICHATH €é;



yMeHHe YUYMTbIBaTb B CBOMX JeWCTBUSIX HE0OXOAWMOCTb KOHCTPYKTHBHOT'O B3aWMOIEHCTBUS JIFOZEW C Ppa3HbIMU yOeXIeHUsIMH,
KYJIbTYPHBIMH LIEHHOCTSIMH U COLIAA/IbHBIM TI0J/I0XKEHHEM,;

TOTOBHOCTb K COTPYJHUUECTBY B TIPOI[ECCE COBMECTHOTO BBLITIOJIHEHUSI y4UeOHbIX, IMO3HABATEIbHBIX W HUCC/Ie0BAaTe/LCKUX 3afiay,
YBa)KUTE/ILHOT'O OTHOIIIEHHSI K MHEHHIO OTIIIOHEHTOB MPU 00CY>KZIeHUH CIIOPHBIX BOITPOCOB OMOIOTMYECKOT0 COZIeP>KaHuS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOMN JiesiTe/TbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUMCKOM TPaXkJaHCKOW HAEHTUUYHOCTH, MaTPUOTH3Ma, YBaXKEeHWs K CBOeMY Hapojy, UyBCTBa OTBETCTBEHHOCTH
niepe; PoiviHOM, TOP/IOCTH 3a CBOM KpaW, cBoio PoziiHy, CBO S13bIK U KYJ/ILTYPY, MPOIIIZIOe W HACTOsIIIlee MHOTOHALIMOHAILHOT0 Hapoia Poccuy;

[[eHHOCTHOe OTHOIIIeHWe K TIPUPOJHOMY Hac/eIM0 W TIaMSITHUKaM TPHUPO/bI, JOCTXKeHUsiM Poccud B Hayke, MCKYCCTBe, CIIOpTe,
TeXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIIeHMBATh BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBJIEHWE W pa3BUTHe OMOIOTHH, TIOHUMaHUs 3HaueHWss OMOJIOTUU B TTO3HAHUU
3aKOHOB TIPUPO/IbI, B )KU3HU Ue/IOBEKa U COBPEMEHHOTO O0IT|eCTBa;

uzieliHas yOeXXIEHHOCTh, TOTOBHOCTD K CTY>KEHHIO U 3aifuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

0CO3HaHUe IYXOBHBIX 1[eHHOCTeH POCCUMCKOT0 Hapo/ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO ITOBeIeHHS;

CIMOCOOHOCTH OIIeHWBATh CUTYALIMIO U PUHUMaTh OCO3HAHHbBIE PellleHus, OpPUeHTUPYSCh Ha MOpalbHO-HPABCTBEHHbIE HOPMBI U [JeHHOCTH;

0CO3HaHMe JITYHOTO BKJIaZia B TIOCTPOEHKEe YCTOMUYMBOTO Oy/1yIIero;

OTBETCTBEHHOE OTHOIIIEHWEe K CBOWM POJUTENISIM, CO3[JaHUI0 CeMbH Ha OCHOBE OCO3HAHHOT'O TMPUHSTHUS LIeHHOCTel CeMelHOM >KU3HU B
COOTBETCTBUM C TPAULUSIMU Hapo0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUSA:

3CTeTUUECKOe OTHOIIIeHWe K MUpPY, BK/IIOUasi 3CTETHKY ObiTa, HAyUHOTO M TeXHHYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIeCTBEHHBIX
OTHOLIEeHUI;

TTOHWMaHKe YMOLMOHA/ILHOTO BO3/IeMCTBUS KUBOU TTPUPO/IBI U €€ 1[eHHOCTH;

TOTOBHOCTB K CAMOBBIPa)KEHHUIO B Pa3HBIX BH/JaX UCKYCCTBA, CTPeMJ/IEHHE TIPOSIB/ISITh KaueCTBa TBOPUYECKOH JIMUHOCTH;

5) ¢pu3nueckoro BocnuTaHus, GopMUPOBaHUSA KY/IbTYPHbI 30POBbsS U IMOLHOHA/ILHOTO 0/1arono/Tyyusi:

TIOHMMaHWe U peayu3alfus 3/J0pOBOTO U Oe3oracHoro obpasa >Xu3HU (3[0pOBOE TTUTAaHHE, COOJIIO/IeHre TUTHEeHUUECKUX MPaBWI U HOPM,
cOaaHCUPOBAHHBIM DPEXXUM 3aHSATHM W OT[bIXa, perysspHas (GuU3nuecKas aKTHUBHOCTb), OEpeXXHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUSI K COOCTBEHHOMY (PM3UUECKOMY M TICUXUUECKOMY 3/I0POBBIO;



TIOHUMaHWe 1[eHHOCTU TIPaBU WHIWBHU/YaJbHOTO M KOJUIEKTUBHOTO 0e301acHOTO TIOBeZIeHHsI B CUTYAIlUsX, YTPOKAIOIIUX 3/I0POBBIO U
JKU3HU JIIOZIe;

OCO3HaHWe TI0C/Ie/ICTBHI M HETIPUSITHST BPeIHBIX TIPUBBIYEK (YIIOoTpeO/ieHus a/IKorosist, HAPKOTHKOB, KYPeHHs);

6) TPy/10BOr0 BOCIIMTAHHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHe LIeHHOCTH MaCTepCTBa, TPYy10/ro0ue;

TOTOBHOCTb K aKTUBHOM [lesiTe/IbHOCTH TeXHOJIOTMUeckol M COLMasbHOM HarpaB/ieHHOCTH, CITIOCOOHOCTh WHULIMKMPOBATh, MJIAHUPOBATh U
CaMOCTOSITEe/IbHO BBITIOJIHATh TaKyH0 /1eTeIbHOCTh;

WHTepeC K pa3MuHbIM cdepaM MpodeccroHaIbHON /leATeTbHOCTH, YMeHHe COBepIllaThb OCO3HaHHBIA BbIOOp Oyayiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIE XKU3HEHHbIE TIaHb;

TOTOBHOCTB M CITOCOOHOCTb K 00pa30BaHUI0 ¥ caM000Opa30BaHUI0 Ha MPOTSHKEHUH BCel »KU3HHU;

7) 3K0/1I0THUeCKOro BOCTIMTaHMS:

9KOJIOTUYeCKH LiesiecooOpa3Hoe OTHOIIEeHHE K MPUPO/e KaK UCTOUHUKY JKU3HU Ha 3eMJie, OCHOBe e€ CyII|eCTBOBaHMSI;

TIOBBIIIIEHHE YPOBHS 3KOJIOTMUECKOHN KyJIbTYpPhI: IPUOOpeTeHre OMbITa MJIAHUPOBAHUS TTOCTYITKOB M OLIeHKH WX BO3MOXXHBIX TTOC/Ie[ICTBUI
JI7IsT OKpYKarollleld cpefibl;

0CO3HaHHe T7100a/bHOT0 XapakTepa SK0JIOTHYeCKUX 1pobsieM U MyTel UX pellieHus;

CIMOCOOHOCTh MCII0J/Ib30BaTh TMpHOOpeTaeMble TPU W3yueHUM OWOJOTMM 3HAHWS W yMeHHWs TIpDU pellleHuH mpobsieM, CBSI3aHHBIX C
paLMOHABHBIM TTPUPO/IOTI0/Ib30BaHKeM (COOTFOIeHre TpaBuI TIOBeZIeHHs B TIPUPO/Ie, HallpaB/ieHHBIX Ha COXPaHeHHe PaBHOBECHS B SKOCHCTeMaX,
OXpaHy BUZIOB, 3KOCHCTeM, Ouochepsr);

aKTMBHOE HeTIpUsTHe [eMCTBUM, TPUHOCSLIUX BpeZ OKpPY’Karolled TNPUPOAHOM cpeie, yMeHHe TPOTHO3MPOBAaTh HeO/aronpusiTHbIe
9K0JIOTMUeCKUe M0C/e/ICTBYS NpeANPUHUMaeMbIX JeMCTBUI U MTpeJoTBpallaTh UX;

Ha/iMyyde Pa3BUTOTO SKOJOTMUYECKOr0 MBIIUIeHHs], 3KOJIOTHYeCKON KYJIbTYpPbI, OIbITa [eATeJbHOCTH SKOJOrMuecKol HarpaBJIeHHOCTH,
yMeHUsI PYKOBO/ICTBOBaTbCSI UMHU B TI03HaBaTe/JbHOW, KOMMYHUKAaTUBHOM U COLIMAIbHOM MpaKTHKe, TOTOBHOCTU K YYaCTHIO B TIPAaKTHYeCKOM
JiesiTeTbHOCTU 9KOJIOTHUeCKOU HarpaB/IeHHOCTH;

8) 1eHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMHUPOBAaHHOCTL MHPOBO33DEeHUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY VDOBHIO pa3BUTHS HayKu U OOIeCTBeHHOW TPaKTHKH,
OCHOBAHHOT'O Ha /TUaJiore KyJbTyp, CIIOCOOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B TIOJIMKY/IbTYPHOM MUDE;

COBepILLIEHCTBOBaHUE 3bIKOBOM U UMTaTe/IbCKOM Ky/IbTyphl KaK CpeJiCTBa B3aUMO/IeHCTBUS MeX/y JIFOIbMH U NT03HAHUSI MUPa;

TIOHMMaHWe CreuUKu OUOJIOTUM KaK HayKW, OCO3HaHHWSI e€ PO B ()OPMHUPOBAHWHU PALIMOHAJILHOTO HAyYHOTO MBIILJIEHHS, CO3/aHUN
11eJIOCTHOTO TIpeZiCTaB/ieHNst 00 OKPY>KarolleM MUpe KakK O eIMHCTBe TIPUPO/Ibl, UesioBeKa M 00IIleCTBa, B TIO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTeH
U pellieHuH 1pobsieM coXpaHeHus PUPO/IHOTO PaBHOBECHS;



yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU Ji/IsT COBPEMEHHOM IMBUIM3aLK: obecrieyeHHs] HOBOTO YPOBHSI Pa3BUTHSI MeJULIMHBI, CO3/laHUe
TIepCIIeKTUBHBIX OHMOTEXHOJIOTHM, CITOCOOHBIX pellaTh pecypcHble MpobieMbl pa3BUTHS Ue/lOBeUeCTBA, IMOWCKA ITyTel BBIXOZA M3 II00aTbHBIX
9KOJIOTUYeCKUX TIpoOsieM U obecrieueHus TiepexoZia K yCTOWYKMBOMY PAa3BHUTHIO, PALMOHAJILHOMY HCIIO/IB30BAaHUI0 TPUPOJHBIX PECypCoB H
(hopMHPOBaHMIO HOBBIX CTaH/JAPTOB JKU3HMU;

3aMHTEepeCOBaHHOCTh B TMOJyueHUH OMOMOrnyecKUX 3HaHWM B 1ieJIsiX TMOBBIIIeHUs 0011[eil Ky/IbTyphl, eCTeCTBeHHO-HayYHOW rPaMOTHOCTH,
KaK COCTaBHOM YacTH (PyHKI[MOHAIbHOW IPaMOTHOCTH 0byuaroiuxcsi, GopMupyemoii npu u3ydeHruu OHOJIOTUH;

TIOHMMaHHe CYLHOCTH MEeTO/IOB TI03HaHMSI, UCII0/Ib3yeMbIX B €CTeCTBEHHbIX HayKax, CIOCOOHOCTH MCI0J/Ib30BaTh MOyvyaeMble 3HAHUS /IS
aHanM3a U OOBSICHEeHUs SIBJIEHUM OKpY’Kaloll[ero Mupa U MPOUCXOJAIIMX B HEM M3MeHeHUH, yMeHue JeflaTb 000CHOBaHHBbIE 3aK/IIOUeHHUs] Ha
OCHOBe Hay4HbIX ()aKTOB M MMEIOLMXCS IaHHBIX C 1]eJIbI0 TI0y4YeHHs! J0CTOBEPHBIX BbIBO/IOB;

CITOCOOHOCTH CaMOCTOSITETbHO MCII0/Ib30BaTh OMOIOTHUeCKIe 3HaHUS /ISl pellieHusi Tpob/ieM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHUe IeHHOCTH Hay4YHOM [edTe/lbHOCTH, TOTOBHOCTb OCYILECTB/JISATb TPOEKTHYH0 M UCC/Iel0BaTe/bCKYH) —[leTebHOCThb
VHAVBU/Iya/lbHO U B TPYIIIIE;

TOTOBHOCTB U CITIOCOOHOCTH K HelpepbIBHOMY 00pa30BaHUI0 M cCaM000pa30BaHMI0, K aKTUBHOMY TIOTyU€HHIO0 HOBBIX 3HAHUH 110 OMOIOTHH B
COOTBETCTBUMU C >)KU3HEHHBIMU MOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnipeMeTHbIe pe3y/bTaThl OCBOeHHs yueOHOro Tipeamera «BHOMOTHs» BK/IIOUAIOT: 3HAUKMMbIe AJisi (POPMUPOBAHKMS MHUPOBO33DEHUS
00yUarIUXCs MEeXIUCLMIUIMHAPHBIE (MeXXIpeZMeTHbIe) oOlljeHayuHble TIOHSTHS, OTPaKalollre I[eJIOCTHOCTh HAyYHOM KapTUHBI MUpa M
crielUKy MeTO/IOB TIO3HAHUS, WMCII0/Ib3yeMbIX B eCTeCTBEHHBbIX HayKax (BeIeCTBO, SHEPTrusi, siBJieHHe, MPOLeCC, CUCTeMa, Hay4yHbIi (akr,
TIPUHIIAI, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOopws, HCC/e/lloBaHUe, HAaOMO/AeHre, U3MepeHue, SKCIepUMEeHT U JIPYTHX), YHUBepCaTbHbIE
yueOHbIe IeficTBUS (TTO3HABaTe/IbHbIe, KOMMYHUKATHBHbBIE, PETY/IITUBHBIE), 0OecnieunBaroriye hopMUpoBaHre QyHKIIMOHATBHON TPAMOTHOCTH U
COIL[MA/IbHON KOMIIETEHI[UM 00YYaroIUXCsl, CIOCOOHOCTh 00YyUaroIuxcsl UCII0/Ib30BaTh OCBOEHHBIE MEXXAWCIUITHHAPHBIE, MUPOBO33pEeHUECKHE
3HaHWs U YHUBepCa/bHble yueOHbIe eHCTBUS B TI03HABATE/ILHOM U COLIMAIBLHOM TTPAKTHKe.

MertaripejMeTHbIe Pe3y/bTaThl 0CBOEHUs TIPOTPaMMBbI cpeiHero obiriero 06pa3oBaHust JOHKHBI OTPaXkaTh:

OBJ/1a/ileHHe YHUBEPCa/IbHBIMH YUeOHbIMH M03HAaBaTe/IbHBIMU AeHCTBUAMU:

1) 0a3oBbIe JIOrHUECKHE JeHCTBHUSA:

CaMOCTOSITe/TbHO (hOPMY/TMPOBATh M aKTya/TU3UPOBaTh MPO0/IeMY, paCCMaTPUBATh €€ BCeCTOPOHHE;

WCTIO0/Tb30BaTh TPU OCBOEHUHW 3HAHWN TIPUEMBI JIOTUYECKOTO MBIIIeHUs (aHa/M3a, CUHTe3a, CpaBHEHWs, Kiaccudukaiyu, o000IeHus),
PaCKphIBaTh CMbIC/T OMO/IOTUUECKUX TTOHATHH (BbIJENATh X XapaKTepHbIe MPU3HAKH, yCTaHAB/IMBATh CBSI3U C APYTUMH TTOHATHUSIMHU );



oTpefieisiTh LieJIM  JesiTe/IbHOCTH, 3ajiaBasi MapamMeTpbl W KPUTEPUM HX [JOCTW)KEHUS, COOTHOCUTH pe3ysbTaTbl [JesiTeIbHOCTU C
TOCTaB/IeHHBIMH L1eJISIMH;

WCTI0/Tb30BaTh OHOJIOrHUeCKUe MOHITUS A1J1s1 00bsICHEeHUS (DAKTOB U SIBJIEHUI >KUBOU TTPUPO/IBI;

CTPOUTBH JIOTMYeCKHe pacCyaeHusi (MHAYKTHUBHbIe, AeJyKTUBHbIe, TI0 aHA/JOTHUU), BBISB/ISTbH 3aKOHOMEPHOCTU W TPOTHMBOPEYUs B
paccMaTpUBaeMbIX SIBIEHUSIX, (POPMY/IMPOBATh BLIBO/ILI U 3aK/TFOUEHUS;

TIPUMEHSTb CXEeMHO-MO/ie/IbHble Cpe/ICTBA /ISl TIPeZCTaB/IeHUs] CYIIIeCTBEHHBIX CBs3eM W OTHOIIEHWM B H3ydaeMbIX OMOIOTHMUeCKUX
00BeKTax, a Tak>Ke TMPOTUBOPEUHI Pa3HOTO PO/iA, BLIIBJIEHHBIX B Pa3/IMUHBIX WH(GOPMAI[HOHHBIX HCTOUHHKAX;

pa3pabaTbIBaTh IJ1aH pelieHus IMPo6IeMbl C YIETOM aHa/TH3a UMEIOIIUXCs MaTepUaIbHBIX M HEMaTepUabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B [IeSITe/IbHOCTD, OLIeHUBATh COOTBETCTBHE Pe3y/IbTaTOB Lie/isiM, OLIeHUBaTh PUCKHU MOC/eICTBUN JesiTe/IbHOCTH;

KOOD/IMHUPOBATD U BBITIOJIHATH PA0OTY B YC/IOBHSIX peasibHOT0, BUPTYaJbHOTO M1 KOMOMHHUPOBAHHOTO B3aUMO/IEMCTBUS;

pa3BUBAThb KPEATHBHOE MBIIJIEHHUE TIPU PeIlleHUH )KU3HEHHBIX MTPo0JieM.

2) 0a3zoBbIe MCC/IeI0BaTe/IbCKHe JIeHCTBUs:

B/Ia/IeTh HaBBIKAMHU yueOHO-MCC/IeJ0BaTeIbCKOM W TIPOEKTHOW [JesaTe/TlbHOCTH, HaBbIKaMM paj3pelleHus TpobjeM, CIIOCOOHOCTBIO |
TOTOBHOCTBIO K CAMOCTOSITe/IbHOMY TMOMCKY MeTO/IOB pellleHHs TPaKTUUeCKUX 3a/iau, TPUMeHeHHUI0 pa3/IMuHbIX MeTO/I0B M03HaHMUS;

WCTI0/Tb30BaTh Pa3/IMuHble BU/BI eATeTbHOCTH TI0 TMOTyUYeHHI0 HOBOTO 3HAHMS, ero MHTeprpeTaljuy, mpeobpa3oBaHUI0 U TIPUMEHEHHIO B
y4eOHBIX CUTYaI[UsX, B TOM UKMC/Ie TIPU CO3ZaHUU yUeOHBIX M COIUA/IbHBIX TTPOEKTOB,;

(hopMHpOBaTh HayUHBIN THIT MBILLIEHHYS], B/Ia/leTh HAYYHOW TePMUHOJIOTUE, K/F0UeBbIMUA MOHITUSIMUA U METO/|aMUy;

CTaBUTh U (HOPMYTUPOBaATh COOCTBEHHBIE 3a/]aul B 00pa30BaTe/IbHOM /1eSITe/TbHOCTH U XKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATb TIPUYUHHO-C/IECTBEHHbIE CBSI3W W aKTyaJM3WpOBaTh 3a/jauy, BbIABUTaTh TUIIOTE3y €€ pelleHusi, HaXOAUTh apryMeHTbl AJis
[lI0OKa3aTe/IbCTBa CBOMX YTBEPXKAEHUM, 3a/1aBaTh MTapaMeTpbl U KPUTEPUU peLleHus;

aHa/IM3MPOBATh T0JIyYeHHbIe B XO/le pellleHusl 3a/lauM pe3y/ibTaTbl, KPUTUUECKH OLleHUBaTh UX JOCTOBEPHOCTh, TIPOTHO3MPOBAaTh U3MEeHeHHe
B HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OL[eHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYIIIeCTBJ/ISITh [ie/IeHaTIpaB/IeHHBINA TTOMCK TepeHoca Cpe/ICTB U Ccriocob0B elicTBUs B TTPo(deCcCHOHABEHYIO CPeay;

yMeTb TIepeHOCUTh 3HaHUS B IMO3HABATeTbHYIO U MPAKTUUECKY0 00/1aCTH >KHU3HeesaTeTbHOCTY;

yMeTb UHTEeTPUPOBaTh 3HaHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBI/[BUTATh HOBBIE W/IEH, TIPe/IjlaraTh OPUTMHAJIBbHBIE TIOJIXO/IbI U PeIlleHus], CTaBUTh MPOOIEMBI U 3a/jauu, JOIMYyCKAIOIHe albTePHATUBHBIE
peleHus..

3) pabota c uHdopmalueii:



OPHEHTHPOBAThCS B Pa3/IMUHBIX UCTOUHUKAX WHPOPMaLUK (TeKcTe yueOHOTO Mocobusi, HayYHO-TIOMY/ISIPHOM JTUTepaType, OMOIoruuecKux
CJIOBApSIX W CIPAaBOYHWKAX, KOMITBIOTEPHBIX 0a3axX /aHHBIX, B VIHTepHeTe), aHa/W3WPOBaTh WH(POPMALMIO Ppa3MUHBIX BUZOB W (HopM
ripe/iCTaB/IeHUs, KPUTUUECKHU OLIeHUBATh €€ 0OCTOBEPHOCTh U HENPOTHUBOPEUNBOCTb;

(hopMy/TMpOBATh 3aMpoChl M TIPUMEHSTb pa3/IMUHble METOZbI TIPU TOMCKe M 0TOOpe OHosorvueckoi uHMOpMaIvu, HeoOXOAUMOU /s
BBITTOJIHEHUS yUeOHbIX 3a7iau;

nproOpeTaTh OIBIT UCIIOMb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, COBEpIIEeHCTBOBATh KY/IbTYPY aKTUBHOI'O
VICTI0/Tb30BaHUs1 Pa3/IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BHIOMPATh OMTUMAabHYI0 opMYy TpecTaBieHus Grooruueckoi nHdopMaiuu (cxeMbl, rpadyKy, AarpaMMbl, TaOIULIBI,
PUCYHKU U JIpyToOe);

WCTIO0/Tb30BaTh HAayUYHBIHN S3bIK B KAUeCTBe Cpe/ICTBa Mpy paboTe ¢ GHUo/Ioruueckor nHGpOpMalyei: MpUMeHSITh XUMUUecKre, hu3ndyeckue u
MaTeMaTHUeCKue 3HaKu U CUMBOJIbI, OpMysibl, abOpeBUaTypy, HOMEHK/IATypy, UCIO/Ih30BaTh U MPE0OpPa30BbIBaTh 3HAKOBO-CUMBOJHUECKUE
CpeZCTBa Har/IsAHOCTY;

B/Ia/IeTh HaBbIKaMU pacrio3HaBaHUs U 3alllUThl HGOPMaLUY, HHGOPMaI[MOHHOM 6e30MacHOCTH JTMYHOCTH.

OgnajieHHe YHUBEPCA/IbHBIMA KOMMYHHKATHUBHBIMHU AefICTBUAMM:

1) o0meHue:

OCYILI[eCTB/ISITh KOMMYHUKALIMK BO BCeX cepax KU3HU, aKTUBHO yUaCTBOBATh B AUAJIOTe WU JUCKYCCHH T10 CYIIIeCTBY 00CY>KJaeMOi TeMbI
(yMeHue 3a/aBaThb BOMpPOCHI, BbICKA3bIBaTh CY)K/AEHHsS OTHOCUTETbHO BBITIOJTHEHUs TIpejjlaraeMoi 3aJjaud, YUYUTbIBaTb MHTEpechl WU
COTJIaCOBaHHOCTD TIO3ULUM IPYTUX YUaCTHUKOB /IMajiora Wi AUCKYCCUN);

pacro3HaBaTh HeBepbasbHbIe Cpe/iCTBA OOIT|eHUsI, TOHUMATh 3HaUeHHe COLMAbHBIX 3HAKOB, MPE/TIOChIIOK BO3HUKHOBEHUS KOH(QIMKTHBIX
CUTYyal[ul, yMeTh CMSIr4aTh KOH(JIUKTHI U BeCTH TIePeroBOPbI;

B/a/IeTh pa3MUHbIMM criocobaMy O0OIl[eHUsI ¥ B3auUMOJEeNCTBUs, TIOHMMAaTh HaMepeHUs [PYruX JItoJel, MpOSBISTh YBa)KUTETbHOE
OTHOIIIeHHe K cobeceIHUKY U B KOPPeKTHOU (hopme (popmMyTMpoBaTh CBOU BO3Pa’KeHUSsI;

PasBEpPHYTO U JIOTUYHO U371araTh CBOIO TOUKY 3PEHUSI C UCII0/Ib30BAHUEM S13bIKOBBIX CPEJCTB.

2) coBMecTHasl iesiTe/IbHOCTh:

MOHUMaTb W WCIOJb30BaTh TIPEMMYIeCTBa KOMAaHAHOM W WHIUBHAyaJbHOW pabOThI TpU pellleHWd OWOMOTHYeckod TpobseMmsl,
000CHOBBIBaTh HEOOXOAMMOCT TIPUMEHEHHsI TPYTITIOBLIX (hOPM B3aUMOZENHCTBUS MPH pellieHrH yueOHOM 3a/jauu;

BbIOMpPATh TEMAaTHKY U METO/IbI COBMECTHBIX JIEMCTBUH C yUETOM OOIIUX UHTEPECOB M BO3MOXKHOCTEH KaXK/I0T0O UjieHa KOJIJIEKTUBA;

TIPUHUMATh LieJIi COBMECTHOMW [leTeJIbHOCTH, OPraHW30BbIBaTb U KOOP/JWHHPOBAaTh JEHCTBUS MO €€ MOCTHKEHHIO: COCTaB/SThH TIaH
JeMCTBUH, pacripefieNiiTh POJIA C YUETOM MHEHUIH YYaCTHUKOB, 00CY>K/IaTh pe3y/ibTaThl COBMECTHOM PaboThI;

OLIeHHMBAaTh KaueCTBO CBOETO BK/Ia/la M KaXKA0T0 yUaCTHUKA KOMaH/IbI B 001Mi pe3y/bTaT 10 pa3paboTaHHBIM KPUTEPUSIM;



Tnipe/ljlaraTb HOBbIE NIPOEKTHI, OL|eHUBATh U/ie C MO3ULIMY HOBH3HBI, ODUTMHA/IBHOCTH, NTPAKTUYeCKOM 3HaUMMOCTH;

OCYIIIeCTB/IATh TIO3UTUBHOE CTpaTerdueckoe IOBeJeHHe B DPAa3/IMUHBIX CHUTYalUsX, IPOSIB/ISATH TBOPUECTBO M BooOpakeHWe, OBITH
VHULIMaTUBHBIM.

OBJ/1a/ieHNe YHUBePCa/IbHBIMH Pery/JIATUBHBIMHM J1efiCTBUSIMH:

1) camoopranusamnus:

WCTI0/Ib30BaTh OMOJIOrMuecKre 3HaHus /1J1s1 BbIsIB/IeHWs: IP00/ieM U UX pellleHus B )KU3HEHHBIX U YUeOHbIX CUTYalUsX;

BbIOMpATh Ha OCHOBe OMOIOrMYeCKHX 3HAHWH 1ie/leBble U CMBIC/IOBbIE YCTAHOBKY B CBOMX JIeMCTBUSIX U MOCTYIIKAaX 110 OTHOLLEHUIO K )KUBOU
NIpHpPOJie, CBOEMY 3/J0POBbIO U 3[J0POBBIO OKPY KarOLHX;

CaMOCTOSITE/IbHO OCYIIeCTBISATH TI03HABATEIbHYIO [IeSITeNIbHOCTb, BBISIB/ISTH MPO0/IEMbI, CTaBUTh U (hOPMYIHMPOBaTh COOCTBEHHbIE 3a/lauy B
obpa3oBaTe/IbHOM [ieITeIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITe/TEHO COCTABJISATH I/IaH PelleHust TIPO0JIeMbI C YU4ETOM UMEIOIIHXCSl PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEH 1 Tpe[IIOUTeHH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpsATh paMKH yueOHOTo MpejMeTa Ha OCHOBE JIMYHBIX TPe/IIOUYTeHHI;

JleflaTh OCO3HaHHbIN BbIOOD, apryMeHTUPOBAaTh ero, OpaTb OTBETCTBEHHOCTD 3a pellleHue;

OL|eHHBaTh NIPUOOPETEHHBI OIBIT;

criocobcTBOBaTh (POPMUPOBAHMIO W TIPOSIBIEHUIO LIMPOKOM SpYJMLIMM B pas3HbIX 00/7acTsaX 3HaHWM, IOCTOSHHO TIOBBIIATH CBOU
oOpa3oBaTe/ibHbIN U Ky/IbTypHBIN YDOBEHb.

2) CAaMOKOHTPOJIb:

[laBaTh OLIEHKY HOBBbIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B /1eITE/IbHOCTh, OL|eHHBaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/IsIM;

B/Ia/leTh HaBbIKaMU T03HaBaTebHOU pethieKCHM KakK 0CO3HaHUSI COBepLIaeMbIX [IeHCTBUN U MBIC/TUTETbHBIX MPOLIeCCOB, UX Pe3y/IbTaToB U
OCHOBAaHHH, UCIO/IH30BaTh NPUEMBI pedieKCUHU /15l OL|eHKU CUTYallMH, BbIOOpa BEPHOTO pelleHMs;

yMeTh OL|eHUBATb PUCKW U CBOEBPeMEeHHO MPUHUMATh PelleHus 110 UX CHKEeHHUIO;

NIPYHUMAaTh MOTUBBI M apI'yMeHThI JPYTUX [IPYU aHa/lu3e pe3y/bTaToB flesTebHOCTY;

3) npuHATHE ceds U Pyrux:

NpUHUMATH Ce0si, TOHMMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

NIPYHUMAaTh MOTUBBI M apI'yMeHThI JPYTYX [IPYU aHa/li3e pe3y/bTaToB JlesTebHOCTY;

TIPU3HABATh CBOE MPABO U MPABO JJPYTUX Ha OLIMOKH;

pa3BHBaTh CMIOCOOHOCThL MIOHUMATh MHP C TIO3UIMH IPYTOTO YesIoBeKa.

INPEIMETHBIE PE3YJ/IbTATDBI



[TpeameTtHbIie pe3ysnbTaThl ocBoeHusi rnporpammbl COO 1o 6wonornyd Ha 6a30BOM YpOBHE BK/IIOUAIOT CIieluduuecKue s yuyebHOTro
npeaMeta «bHoOJIOTUsI» HayuHble 3HAHUS, YMEHUs W CHOCOOBI /IEWCTBHMI TI0 OCBOEHHWIO, WHTEpMpeTaliud W TpeoOpa30BaHUI0 3HAHUH, BU/IbI
JieATeIbHOCTU TIO TIOJyYeHHIO HOBOTO 3HaHWs M TIPUMEHEHWIO 3HaHWN B Pa3/IMUHbIX YUYeOHBIX CHUTyalUsiX, a TAKKe B PeasibHbIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C Ouosiorueii. B mporpamme npeiMeTHbIe pe3y/bTaThl MPe/CTaB/eHbI TI0 ToJjaM 00yJYeHusl.

[TpeaMeTHBIE pe3y/bTaThl 0CBOEHUs yuebHOro npegmeta «buomnorusi» 6 10 Kaacce JOMHKHBI OTPaXKaTh:

copMHUPOBAHHOCTh 3HaHUI O MecTe U PoJik OMOJIOTUU B CUCTEMe HayuHOTo 3HaHHWsI eCTeCTBeHHBIX Hayk, B ()OPMHPOBaHUM COBPEMEHHOU
eCTeCTBeHHO-HAayuyHOW KapTWHbI MHMpa M HAyYHOTO MMPOBO33pDeHMs], O BKJa/le POCCHUMCKUX U 3apyOe)KHBbIX YUYEHBbIX-OHMOJIOrOB B pa3BUTHE
6uosioruu, GyHKIIMOHA/IEHOM TPAMOTHOCTH YesioBeKa /Ijisl PellleHHs )KU3HeHHbBIX 3a/jau;

yMeHHe PacKpbIBaThb COZIep)KaHHe OMOJIOTHYeCKUX TEePMUHOB WM TIOHSITHM: >KW3Hb, K/IeTKa, OpraHu3M, MeTabosm3m (0OMeH BelecTB U
rpeBpallleHre SHepruum), romMeoctas (camMoperysisiliusi), ypOBHeBas OpraHu3alusi >XUBBIX CHUCTEM, CaMOBOCIpPOM3BeleHUe (pernpoayKLus),
Hac/1e/ICTBEHHOCTb, U3MEHUYUBOCTb, POCT U pa3sBUTHE;

yMeHHe H3/1araTh OWOJIOTMuYecKre Teopuu (K/IeTOuHas, XpPOMOCOMHasl, MyTal[iOHHas, L[eHTpajbHasi JOrMa MOJIEKY/SIpHOW OHOIoruw),
3akoHbl (. Menpgens, T. Moprana, H. V. BaBunoBa) u yueHusi (0 LieHTpax MHOroo0Opa3usi ¥ MPOUCXOXK/IEHUsS Ky/JbTypHbIX pacteHud H. U.
BaBusioBa), onpefiesiiTh TpaHUL{bl KX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMeHHe BaZieTb MeTOZAM{ Hay4yHOTO T[03HaHWsS B Ouwosnoruv: HabmroieHWe U OMMcaHWe >XUBBIX CHUCTEeM, TIPOLIECCOB W SIBJIEHUH,
OpraHu3aliusi ¥ TIpOoBe/ieHHWe OMOJIOTUYEeCKOTO SKCTIepUMeHTa, BBIJBIDKEHHE THIIOTe3bl, BbISIBJIEHHEe 3aBUCUMOCTU MeXAY HCC/IeayeMbIMU
Be/IMUYMHAMH, OOBSICHEHHE TIOyUYeHHBIX Pe3y/IbTaTOB, WCIO/Ih30BAHHBIX HAYUYHBIX TMOHSTUW, TEOPUM U 3aKOHOB, YMEHHe Je/aTh BHIBOJbI Ha
OCHOBAaHMHM MOJTyUeHHBIX Pe3y/bTaTOB;

yMeHHe BblJIeJIATh CyL|eCTBEeHHble TIPU3HAKU BUPYCOB, KJIETOK MPOKAapUOT M 3YKapUOT, OJHOK/IETOUHBIX M MHOT'OKJ/IETOUHBIX OPraHHU3MOB,
0COOEHHOCTH TIPOLIECCOB: OOMeHa BeIeCTB W TIpeBpalljeHUs SHepruu B KieTKe, (POTOCHMHTe3a, MIacTUYeCKOTO M SHEpreTHUecKoro obMmeHa,
XeMOCHHTe3a, MUT03a, Meli03a, OTUIOZJ0TBOPEHHS], pa3MHOKeHUS], UHAUBUAYaIbHOIO Pa3BUTHUS OpraHri3ma (OHTOTeHe3);

yMeHHe TIPUMeHSITh TI0JTyYeHHbIe 3HaHUs [i71s1 00bsiCHeHUs1 OM0IOTHYeCKUX MPOLIeCCOB U SIBJIEHUH, [J/Isl IPUHSTHS MPaKTUUeCKUX pellleHni B
TIOBCeZIHEBHOM >KM3HU C Lie/ibio obecrieueHust 6@30MaCHOCTH CBOEro 3ZI0POBbSI U 3/10POBbsi OKPY’KaIOIIUX JTH0/iel, coOJIr0jeHrss HOpM IPaMOTHOTO
TIOBeJIeHUsi B OKpYJKarolled TIpUPOAHON cpeZie, TOHMMaHWe HeOOXOAMMOCTU WCIIOb30BAHUS [OCTH)KEHHUH COBpPeMeHHOW Ouonorud u
OUMOTEeXHOIOTHH /I/1s1 paljMOHA/TLHOTO TIPUPOZOTIOIH30BaHHKS;

yMeHHe pelllaTh 3/ieMeHTapHble TeHeTHYeCcKHe 3a/laud Ha MOHO- U AWTHOPHUIHOE CKpeIlUBaHue, CILIeTJIEeHHOe HacjeoBaHHe, COCTABJISATh
CXeMbl MOHOTHOPUIHOTO CKPeIMBaHUs AJIs1 TIPeJiCKa3aHus Hac/leIoBaHus PU3HAKOB y OPraHU3MOB;

yMeHHe BBINOJMHATL /1a00OpaTOpHble W TIpaKTU4YecKWe paboThl, coOsofaTh TpaBwia mpu pabore C yueOHBIM U J1aBOpaTOPHBIM
000py/IOBaHUEM;



yMeHHe KPUTHUECKH OIIeHUBAaTh U UHTEPIPETUPOBATh UH(OPMALIMIO OHMOIOrMUYeCKOT0 CO/IeP>KaHMsl, BK/THOUAOIIYIO TICEBIOHAYUHbIE 3HAHUS
W3 pa3MuHbIX HCTOUHUKOB (Cpe/CTBAa MacCOBOW HWH(OpPMAIMK, HAyUHO-TIOMYJ/sSPHbIE MaTepHasbl), 3THUYECKHE aCMeKThl COBPEMEHHBIX
UCC/Ie/IOBaHUN B OMOJIOTHH, MeIULIHE, OMOTEXHOJIOTHH;

yMeHHe COo3/jaBaTh COOCTBEHHbIE TUChMEHHbBIE U YCTHBIE CO00IIeHH s, 0000111as 6M0IOrHUecKyro HH(HOPMAIHUIO U3 HECKOIbKUX UCTOUHHKOB,
IPaMOTHO MCII0/Ib30BaTh MOHATUHHBIN arrapaT OMOJIOTHH.

[TpeameTHbIe pe3y/bTaThl 0CBOEHUsT yueOHOTO ripeameTa «buonorus» 6 11 Kaacce 10/DKHBI OTPaXKaTh:

chOopMHUPOBAHHOCTb 3HAHUU O MeCTe W POJM OHOJIOTUN B CUCTEME HayYHOTO 3HAaHWS eCTeCTBEHHBIX HayK, B (POPMUPOBAHHUHU COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KAapTHHBI MHMpa M HAyYHOTO MHPOBO33DEHHs, O BK/Ia[e POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosoruu, GyHKIMOHATLHON rPaMOTHOCTH Ue/IOBeKa /IS pellieHns] )KU3HeHHbBIX 3a7iay;

yMeHHe pacKpbiBaTh COZiep>KaHHe OHO/IOTHUeCKWX TEePMUHOB W TIOHSTHUN: BUJ, TIOMYJISALUS, TeHO(MOH[], SBOIOLUS, ABVKYIIHE CHJIbI
(dakTophbI) 3BOMOLIMH, TIPUCTTIOCOO/IEHHOCTh OPraHU3MOB, BUJ000pa30BaHue, SKOJIOrHUecKre (HaKTOphI, SKOCUCTeMA, TIPOYIIEHThbI, KOHCYMEHTHI,
peayLIeHTHI, LIeTH MMUTaHUsI, IKOJI0TMuecKas MipaMuzia, buoreoreHo3, bruocdepa;

yMeHHe W}3/1aratb OWOJIOTHYeCKHe TeopuM (3BOIOIMOHHAss Teopus Y. [lapBuUHa, CHUHTETHYeCKas TEeOPHs SBOJIIOLUH), 3aKOHBbI M
3aKOHOMEPHOCTH (3apojpbiiieBoro cxozictsa K. M. bapa, uepeioBaHMs T/IaBHBIX HarlpaB/eHWM U TyTel 3Bomoiu A. H. CeBepliioBa, yueHHUs O
ouoctepe B. V. BepHazicKoro), ompe/ie/isiTh IPaHULbl UX PUMEHUMOCTH K KMBBIM CUCTEMAM;

yMeHHWe B/aZieTh METOZAMH HAy4yHOTO TO3HaHWs B OWOJOTMU: HAO/IO/IEHWe W OMMCAHWE >KUBBIX CHCTEM, TPOLECCOB U SIBJIEHUH,
OpraHu3aiss ¥ TMpoBe/ieHre OMOJIOTHUeCKOro 3KCIIePUMEHTA, BbIJIBWKEHHE THUIOTe3bl, BBISBIEHHE 3aBUCHUMOCTH MEXAy WCCIeyeMbIMU
BeJIMUMHAMH, OOBSICHEHHE TOJIyUeHHBIX pPe3y/bTaTOB, MCII0/hb30BAHHBIX HAYUHBIX TOHATHH, TEOPUM M 3aKOHOB, YMeHHe fleflaTh BbIBOJbI Ha
OCHOBAHUU MOJTyYe€HHBIX Pe3y/IbTaToB;

yMeHHe BBbIIeNATh CYyI[eCTBEHHbIE TPU3HAKU CTPOEHUS] OMOIOTMYeCKUX OOBEKTOB: BU/OB, TOMYJIALUN, MPO/YLIEHTOB, KOHCYMEHTOB,
peayLieHToB, OMOreol[eHO30B U 3KOCHCTeM, OCOOEHHOCTH TIPOLIeCCOB: HaC/Ie[ICTBEHHOW W3MEHUYMBOCTH, eCTeCTBEHHOro 0TOopa,
BHI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIeMCTBUS SKOJIOTHUECKUX (DaKTOPOB Ha OpPraHW3MBbI, TIEpEeHOCA BEIleCTB U MOTOKA SHEPTrun
B 9KOCHCTEMaX, aHTPOTIOTEeHHbIX U3MEHEHHH B 9KOCUCTEMAX CBOe MeCTHOCTH, KDYTOBOPOTA BEIIeCTB M OMOreOXUMUUYECKUX IIUK/IOB B Ouocdepe;

yMeHHe TIPUMEHSITh M0JTyYeHHble 3HaHUsI 11 00bsICHEHUs] OMOIOTHUeCKUX MPOLIECCOB U SIBIEHUH, [/Isl IPUHSTHS MPAKTUUYECKUX PEIIeHUN B
TIOBCEeTHEBHOM >KU3HM C 11e/Tbi0 0becrieueHusi 6e30MacCHOCTH CBOEr0 3/[0POBbsS U 3[J0POBbS OKPY)KAIOIIMX JIFO/Iel, COOJTIOIEHUs] HOPM I'PaMOTHOTO
TIOBe/IEHUsI B OKpY’Karolllel TPUPOJHOM cpejie, TMOHMMaHHe HEeOOXOAWMOCTA HCIIO/Ib30BAHUS /IOCTH)KEHWN COBPEMEHHOW OWOIOTHUM [ijist
PaLIOHAIBHOTO TIPUPO/I0TIO/TH30BaHMS;

yMeHHe pelllaTh 3/ieMeHTapHble OM0IOTHYeCKUe 3a/IlauM, COCTAB/IATh CXeMbI TIepeHOCa BELeCTB ¥ SJHEPTHUH B 3KOCKCTeMaX (LIeTH MUTaHMs);

yMeHHe BBIMOJIHATL J1abOpaToOpHble W TpPAaKTUYeCcKHe paboThl, COOMIOAATh TpaBWia Tpd paboTe ¢ yueOHBIM M J1aOOpaTOPHBIM
obopy/ioBaHUEM;



yMeHHe KPUTHUeCKH OLleHUBATh M UHTePIpeTHPOBaTh MH(OpMaLKIo 6HOI0rMYeCcKoro CofiepyKaHusl, BK/TIOUYAOLIYIO TICeBOHAYUHbIe 3HAHUS
U3 pa3/MYHbIX UCTOYHHKOB (Cpe/CTBa MacCcOBOM MH(GOpPMALMH, HayYHO-TIOMY/ISIpHbIe MaTepHasbl), paCCMaTPUBATh I100anbHbIe SKOTOTHUeCKHe
npo6JieMbl COBPeMEeHHOCTH, (POPMUPOBATH 110 OTHOLLIEHHIO K HUM COOCTBEHHYO TIO3HULIHIO;

yMeHHe C037jaBaTh COOCTBeHHBIE MMChbMeHHbIE U YCTHBIE CO001[eHNs1, 0000111ast 61omornyecKyro HHPOpMAaIUo U3 HeCKOIBKIX UCTOYHHKOB,
T'PaMOTHO UCII0/Tb30BaTh MOHATHUIHBIN arirapaT OMOJIOTHH.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos J/IeKTPOHHBbIE
HaunmMeHoBaHMe pa3/je/ioB U TeM (yudpoBbIe)
Ne m/m NMpPOrpamMMblI Bcero Kourposeabie | Ipakrutecku obpa3oBare/ibHbIE
padoThI e padoThI pecypesI
bubmioreka LJOK
1 BHOIOrHS KaK Hayka 2 05 httDs://m.edscI)_E).ru/7f41c292
2 JKuBble CUCTeMbl U UX OpraHu3aLiys 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XVMHUUeCKUU COCTaB U CTPOEHUE KIIeTKH 8 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuoreka LIOK
4 PHUSHe/eATENLHOCTE KIETKH ° httDs://m.edscli).ru/7f4lc292
5 PasmHokeHMe ¥ UHAVBUYabHOE Pa3BUTHE 5 1 bubmioreka LIOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U USMEHUMBOCTD 3 15 bubnuoreka LIOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
- Cesnekujust opranu3moB. OCHOBBI 3 bubmoteka LIOK
OHMOTeXHOIOTUH https://m.edsoo.ru/7f41c292
bubmoreka LIOK
8 PesepBHoe Bpems ! httDs://m.edS(i.ru/7f41(:292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 K/ITACC

KosinuecTBo yacos JJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne /i KonTpo/ibHbI IIpakTHUyeckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
e padoTbI padoThI
pecypchbl
1 3 5 9 1 bubmioreka LJOK
BOTIOLHIORHAZ DHOOTA https://m.edsoo.ru/7f41cc74
9 Bo3HuKHOBeHMe U pa3sBUTHe )KU3HU Ha 9 0.5 bubmoteka LIOK
3emie ’ https://m.edsoo.ru/7f41cc74
bubmoreka LIOK
3 OpraHu3MBI i OKY)KAIOLIast Cpesa > 1 https://m.edsoo.ru/7f41cc74
4 Coo6 9 bubmoreka LJOK
00011lecTBa M 5K0JI0TMYeCKHE CUCTEMBI
https://m.edsoo.ru/7f41cc74
c p 5 bubmiorteka LJOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
1
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IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
Ne KoimuyecTBo yacoB Jara OneKTpoHHbIe LU(ppoBLIe
w/n Tema YpoKa Beero KOHTpO JIbHBIE HpaKTp[quKne H3YUeHH 06pa30BaTeﬂbeIE
padoThI padoThI A pecypchbl
bubmmoreka IIOK
1 buonorusa B cricteme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUST KUBOU
nipupozpl. [IpakTrueckasi pabota
2 NE 1P«§ICHOJIII)>30B8HI/I€ paSIJ)'II/ILIHI)IX 1 0.5 Bubnmorexa LIOK
https://m.edso0.ru/863e6122
MeTO/IOB MPH U3yUeHHH
O10/IOTHYeCKHUX 0OBEKTOB»
3 buonornueckue cucTemsl, 1 bubmioTeka LIOK
TIPOLIeCChI U UX U3yUeHue https://m.edsoo.1u/863e6564
4 XHUMUUeCKUM cocTaB KneTKu. Boga 1 bubmioTeka LIOK
Y MUHepaJibHble CONU https://m.edsoo.ru/863e674e
bubmmoreka IIOK
5 benku. CoctaB 1 cTpoeHue 6eIKOB 1 hitps-//m.edsoo.ru/863e6b72
depmMeHTHI — OHOTOTHYECKHE
KaTaym3aropsl. JlabopaTtopHas
5 pabota Ne 1 «M3yueHue 1 0.5 bubmmoreka IIOK
KaTa/IMTUYeCKOW aKTUBHOCTU ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha TpUMepe amMu/Iasbl
VU KaTasiasbl)»
7 Yrnesoppl. Jlunuabl 1 Bubmorexa LIOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e

bubmioTeka LIOK

8 Hyxknentosbie Kucnorl. AT® https://m.edsoo.ru/863e6d5c
9 Wcropus u MeTofbl U3ydeHUs Bubmoreka LIOK
K/eTKU. KnetouHas Teopust https://m.edsoo.ru/863e6e88
10 KneTka kak 11e/10CTHast KhBast
cucrema
CTpoeHue 5yKapruoTUYeCKOn
KeTkd. JlaboparopHasi pabota Ne
2 «/3yueHue CTpOEHHUS KJ/IeTOK Bbubmioreka IIOK
11 PaCTeHui, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6£f0
OakTepwii TI0Ji MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MUKpOIpernapaTax 1 ux
OTMCaHUe»
bubmmoreka LIOK
12 OO6MeH Bell[eCTB WU MeTaboIM3M hitps-//m.edsoo.r/8636766¢
bubmioTeka LIOK
13 orocurTes. XemocHHTes https://m.edsoo.ru/863e7c98
. bubnumoreka LIOK
14 SHepreTueckHii 0bmen https://m.edsoo.ru/863e7aae
JKvi3HeHHBIH LUK/ K/IeTKU.
[enenue kKneTku. MuTos.
15 JlaboparopHast pabota Ne 3 0.5 bubmmoreka IIOK
«HabsmoeHre MUTO3a B K/IeTKax ' https://m.edsoo.ru/863e7dc4
KOHUMKa KOpelllKa JyKa Ha
TOTOBBIX MUKpOTIperiapaTax»
16 buocunTe3 6enka. Peakius bubmmoreka IIOK
MaTpUYHOTI'O CHHTe3a https://m.edsoo.ru/863e796e
17 TpaHcasius — 6uocuHTe3 6enka bubmmoreka IIOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

https://m.edsoo.ru/863e796e

18 HexknerouHbie ¢GoOpMbI )KU3HA — Bubmioreka LIOK
BHUPYChI https://m.edsoo.ru/863e7540
bubmmoreka IIOK
19 @®opmbI pa3MHOKEHUS] OPraHr3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka LIOK
20 Meiios https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHeE TIOJIOBBIX
K1eToK. Orio0TBOpeHue.
91 JlaboparopHast pabota Ne 4 0.5 bubmioTeka LIOK
«/3yueHue cTpoeHusi MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax»
2 NupvBuyansHOe pa3BuThe bubmioTeka LIOK
OpraHH3MOB https://m.edsoo.ru/863e8436
I'eneTrika — Hayka o
23 Hacne,qCTBeHHocyTH u Bubmorexa LIOK
https://m.edsoo0.ru/863e86f2
V3MeHUHMBOCTH
3aKOHOMEePHOCTH Hac/ie/l0BaHuUs
24 HpI/IBHaKO]S. MOHOFI/I6pI/I'£;[HOE Bubamorexa LIOK
https://m.edsoo.ru/863e8878
CKpelL1BaHue
UrnOpyHOe CKpelBaHue.
25 ?aKOH I}JIe'jaBHcmforU; Bubamorexa LIOK
https://m.edsoo.ru/863e89a4
Hac/ieloBaHUsI IPU3HAKOB
CriervieHHOe Hac/eZjOBaHME BuGmiorexa [[OK
26 npu3HakoB. JlabopaTopHast paboTa 0.5

No 5 «/3yuyeHue pe3y/bTaTOB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e

MOHOTHOPHUIHOTO U AUTUOPUAHOTO
CKpeIIMBaHus y Ap030(usbl Ha
rOTOBBIX MUKpOIperiapaTax»

I'eneTrka nosa. HaceoBanue

bubmmoreka IIOK

27 NIPU3HAKOB, CLIEIIJIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3mMeHUnBOCTE.
HenacnescTBeHHast U3BMEHUHBOCTb.
Jlaboparopxas paborta Ne 6.
28 I/I3quHHepMOAI/II)q)I/IKaL[H0HHOI‘/’I 0.5 Bubamorexa LIOK
https://m.edsoo.ru/863e8efe
M3MEeHUMBOCTH, IOCTPOEHUE
BapUaL[MOHHOTO psijia U
BapHaLMOHHOU KPHUBOI»
HacnencrBeHHast ©3SMEHUMBOCTb.
JlabopatopHasi pabota Ne 7. bubmmoreka IIOK
29 N 0.5
«AHanM3 MyTali y Jpo30Qubl https://m.edsoo.ru/863e8efe
Ha rOTOBBIX MUKpOIIperapaTax»
bubmmoreka IIOK
30 Perteriika uenoexa https://m.edsoo.ru/863e8d78
Pe3epBHbiil ypok. O60611IeHHE 110
31 Teme «HacneqCTBeHHOCTD U
W3MEHYHMBOCTb OPTaHU3MOB»
32 CesiekLIMS KaK HayKa U MpOoLecc Bubmmorexa LIOK
https://m.edsoo.ru/863e9214
33 MeTo/ibl U JOCTWKEHUS CeNeKLUn bubmmoreka LIOK
pacTeHul U >KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHosiorus Kak orpacib Bubmioreka IIOK

TIPOU3BO/ICTBA

https://m.edsoo0.ru/863e9336



https://m.edsoo.ru/863e9336
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11 K/ITACC

No Ko/inuecTBo yacos Hara OnekTpoHHbIe HU(pPoOBbIE
. Tema YpPoOKa Beero KOHTPO JIbHBIE HpaKTp[quKne H3YUeHH 06pa30BaTeﬂbeIE
padoThI padoThI A pecypchbl
1 OBOJIIOLYSA U METO/Ibl €€ U3y4yeHuUs 1 Bubmorexa LIOK
https://m.edsoo.ru/863ea20e
9 Wcropus pa3BuTHs TIpeiCTaBIeHUM 1 bubmioTeka LIOK
00 3BoMIOLIN https://m.edso0.ru/863e9570
bubmioTeka LIOK
3 MukposBotoLys 1 https://m.edsoo.ru/863eS9cle
[MomynisAust Kak 3/1eMeHTapHast
e/IMHULIA BU/A U SBOJTIOLIMH.
4 H’Eil60p];T0pr':lH pabota Eg 1 1 0.5 Bubmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHHe BH/IOB 110
MOpP(}OIOrUUecKoOMy KpUTEPUIO»
5 [BroKyiue cusbl (3/1eMeHTapHbIe 1 Bubmioreka LIOK
(aKTOpBI) IBOJIOLUU https://m.edsoo.ru/863e9da4
. Bbubmioreka LIOK
6 EcrtecTBeHHbIN 0TOOpP ¥ €ro (GopMbI 1 hitps-//m.edsoo.r/863e9ed0
PesysibTats! 3BOJIIOLMK:
TIPUCTIOCO0/IEHHOCTh OPTaHU3MOB U
7 BU/Io00pa3oBanue. JTabopaTopHast 1 0.5 Bubmioreka LIOK
pabora Ne 2 «Ornrcanue ’ https://m.edsoo.ru/863e9fde
NIPUCTIOCOO/IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEe/IbHOTO XapaKTepa»
3 Hanpasnenus u nytu 1 bubmoTeka LIOK
MaKpO3BOJIHOL[UU https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e

9 HeobpaTuMoCTh 3BOJTIOIUH
10 Nctopusd »xu3Hu Ha 3emiie U
METOZbI e€ U3yueHUs
1 ['urnoTessbl MPOMCXOXKAEHUS KU3HU bubmmoreka LIOK
Ha 3emsie https://m.edsoo.ru/863ea5a6
1 Pa3BuTue u3HM Ha 3emJie TI0 3pam bubmioTeka LIOK
Y TIepro/iaMm https://m.edsoo.ru/863ea6be
OcCHOBHBIEe 3Tarbl 3BOTIOLUU
pacTUTeNbHOIO Y )KUBOTHOTO MUpa.
13 [TpakTuueckast pabora Ne 1 0.5 bubmioTeka LIOK
«/3yueHue HCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHWi U )KUBOTHBIX B
KOJI/IEKLIASIX»
14 CoBpeMeHHas cucTema bubmmoreka LIOK
OpraHUvyecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIOLMS YesloBeKa Bubmioreka IIOK
(a"TpOMOTreHe3) https://m.edsoo.ru/863eac2c
16 [Brokytue cusbl (hakToOphI) bubmmoreka IIOK
aHTPOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBbIE CTa[JU¥ SBOJIFOL[UN
yesioBeKa
18 YesioBeueckue pacbl U IPUPOJHBIE bubmioTeka 1IOK
ajiariTaliui YeoBeKa https://m.edsoo.ru/863eaea2
Pe3epeHbIii ypok. O600I1IeHHE T10
19 TeMe «BO3HUKHOBeHUe U pa3BUTHe
JKV3HU Ha 3emJie»
20 JKO0JIOrMsl KaK HayKa



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be

Cpe,[[bl 00UTaHUS U SKOJIOTUUECKHE

bubmioTeka LIOK

21 (hakTophI https://m.edsoo.ru/863eafec
Ab6uotrueckue GakTOpHI.
JlaboparopHast pabota Ne 3.
«Mopdonorunueckrie 0co6eHHOCTH

22 paCTEIfIbI/Iﬁ 13 pa3HbIX MecCT 0.5 Bubmorexa LIOK

https://m.edsoo.ru/863eb10e
obutaHusi». JlaboparopHasi paboTa
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHE UePEHKOB KoJieyca»
bubmmoreka IIOK

23 buoriteckie (akTope! https://m.edsoo.ru/863eb348
OKOJIorhuecKre XapakTepuCTUKU
nonysiuyn. [TpakTrueckast paboTa

24 Ne 2 «IloacuéT yI0THOCTH 0.5
TIOMY/ISILIVM pa3HbIX BU/IOB
pacTeHu»

9e Coo011ecTBa OpraHU3MOB — bubmmoreka IIOK
OMoIeH03 https://m.edsoo.ru/863eb46a

26 JKOJIOTUYeCKre CUCTEMbI bubmoTeka LIOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIe MOKa3arev

57 5KOCUCTEMBI. JKOJIOTUUECKUE bubmioTeka LIOK
nipamMu/ibl. CBOMCTBA 9KOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 [IprpopHbIe 3KOCHUCTEMBI

29 AHTpOMOreHHbIe 3KOCUCTEMBI

30 buocdepa — riobanbHast bubmioTeka LIOK

SKOCUCTEMaA 3eM/IU

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

BHKOHOMEPHOCTI/I CyleCTBOBaHUA

bubmioTeka LIOK

31 ouocdepsl 1 https://m.edsoo.ru/863ebd16

32 YesmoreuecTBO B Oriocdepe 3emin 1

33 Cocyl1ecTBoBaHue PUPOABI U 1 bubmmoreka LIOK
yesi0BeueCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIi ypok. O606IIEHME

34 Tembl «Coob1riecTBa 1 1
9KOJIOTUUECKHE CUCTEMbI»

OBLIEE KOJIMYECTBO YACOB I10 34 5t

I[TPO'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

ITPOBEPSAEMBIE TPEEOBAHUSA K PE3YJ/IbTATAM OCBOEHUMSI OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI

10 KJTIACC

Kopg,
MpoBepsieMoro
pe3yJ/bTara

IIpoBepsieMble MpeMeTHBIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeJHero
o0miero odpa3oBaHus

CcdopMHpOBaHHOCTh 3HaHUM O MecTe M poaM OMO/MOrMM B CHCTEMe HAyuyHOTO 3HAaHWSl eCTeCTBEHHbIX HaykK, B
¢bopMHpOBaHHMK COBpEMEHHOM eCcTeCTBeHHO-HayuHOW KapTWHbI MHMpa W HayyHOrO MHPOBO33DeHHs; O BK/aje
POCCHICKHX U 3apyDe)KHBIX YUEHBIX-OMO0/I0TOB B pa3BUTHe OMOIOruY; (PyHKLMOHA/IBHOM IPaMOTHOCTH UesioBeKa JJist

penieHud )KU3HEHHBIX 3aa4

YMeHue pacKphiBaTh COjiepyKaHue OHMOIOrMUecKUX TEPMHUHOB M TIOHSITHI: >KU3Hb, K/eTKa, OpPraHu3M; MeTaboIu3M
(oOMeH Bell[eCTB M TpeBpalljeHHe SHePryH), ToMeocTa3 (CaMOperyJsiiiis), ypOBHEeBas OpraHU3ariysl )KUBBIX CHUCTEM,

CaMOBOCTIPOM3Be/ieHue (PerpoAyKLUs), Hac/e[CTBEHHOCTb, U3MEHUHMBOCTb, POCT Y Pa3BUTHE

YMeHue u3naraTh Ouosioruueckye Teopwu (KJIETOYHAs, XpOMOCOMHasi, MyTaroHHas1), 3akoHbl (I'. Mengens, T.
Moprana, H.1. BaBuioBa) 1 yueHus (0 1LleHTpax MHOroobpasus W MPOUCXOKIAEHUsS KyIbTYPHBIX pacTeHuit H.U.

BaBI/IJIOBa), oripefie/iATb 'PaHULIBI UX TPDUMEHKMMOCTH K >KMBBIM CUCTEMdM

YmeHue BJ/IaJe€Tb METOJaMH HayUHOI'O ITI03HAHWA B 6urosioruu (HaGJ'II-O,ELEHI/Ie " OlMMCaHKe XXUBBIX CHCTEM, IIPpOLeCCOB
n HBHEHHﬁ; OpraHu3saliyd MU IIpoBeJAeHHe 610/IOrUUeCcKOro SKCIIepUMEHTd, BbIABW)KEHHE T'HIIOTE3bI; BbISIB/IE€HHE
3dBUCHUMOCTU MeXJy HuccaeayeMbiIMHU Be/IMUHWHAMH, o0bsCHeHUe IMOJIYy4YE€HHBIX Ppe3yJ/IbTdTOB, HCII0JIb30BAHHBIX

HayUHBIX HOHﬂTHﬁ, TEOpI/Iﬁ " 3aKOHOB; YM€HHKE [e/1aTh BBIBOAbI HA OCHOBAHWH ITOTyUE€HHBIX pEBYJ'IBTaTOB)

YMeHve BbIZIeNIATh CYL[eCTBeHHbIe TIPU3HAKM BHPYCOB, K/IETOK IPOKApPUOT U 3SYKApUOT, OJHOK/IETOUHBIX U
MHOTOK/IETOUHBIX OPTraHW3MOB; OCOOEHHOCTH TIPOLIeCCOB OOMeHa BeleCTB W TIpeBpallleHHsl SHeprud B KJeTKe,
(doTOCHHTe3a, TMIACTUUECKOTO M 3HEPreTHUeckoro oOMeHa, XeMOCHHTe3a, MHUTO3a, Mel03a, OIJIO/[0TBOPEHHS,

Pa3MHOXXeHUs1, UHAVBU/yaIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3)




YMmeHue MMPpUMEHSATH T10/Ty4Y€HHbI€ 3HAHUA [JId 00BCHeHUsT OHMO/IOrMUYeCKUX rnponeccos U HBHEHHﬁ, AJIA TIDUHATHUSA

MPaKTHUEeCKUX pellleHni B TOBCeAHEBHOM JKM3HU B 1ie/isix obecrieueHust 6€301acHOCTH CBOETO 3710POBbs U 3/J0POBBSI

6 OKPYKAIOIIUX JIFofied, cobMoieHrs HOpM TPaMOTHOTO TIOBeZIEHUs] B OKPY»Karolllel TIPUPOJHON cpejie; MIOHUMaHUe
HE0OXO/IMMOCTH HCTIONb30BaHUS ZIOCTYDKEHUM COBPeMeHHOW OHonornv v OUOTEeXHOJIOTHH il paljMOHATBLHOTO
TIPUPOZIOTIO/TE30BAHKS
YMeHue pellaTh 3/IeMEHTapHble TEHEeTHMUECKHe 3aJaud Ha MOHO- U JUTMOpPUAHOE CKpel[UBaHWe, CLeTUIEHHOe

7 Hac/ie/IoBaHKe; COCTAaB/IATh CXeMbl MOHOTHOPH/THOTO CKDPEIMBaHUS /IJIsl pe/iCKa3aHusl Hac/le/[OBaHUsI TIPU3HAKOB Y
OpraHu3MOB

3 YMeHHe BBITIOJHATL jab0paTOpHble W TIpaKTHUeCKHWe paboThl, COOJIOAATh TipaBWIa Mpu paboTe C yuyeOHBIM M
nabopaTopHbIM 060pyI0BaHUEM
YMeHHe KpUTHUECKH OIleHWBaTh U UHTEPINPETUPOBATh MHMOPMAIUIO OMOIOrMUECKOT0 COZIEP>KaHHs, BKTIOUAOII[YHO

9 TICeB/IOHAyYHbIe 3HAHWS W3 pa3/IMUHBIX UCTOUHUKOB (CMU, Hay4yHO-TIOMy/ISIpHBIE MaTepuasibl); STUYeCKHEe aCTeKThI
COBpPeMeHHbBIX UCC/Ie[JoBaHUM B OMOIOTUY, MeJULIHEe, OHOTeXHOIOTUN

10 YMeHue co3jjaBaTh COOCTBEHHbIE MUCbMEHHbIE W YCTHBIE CO00IeHHs, 06001iass 6HOIOrMuecKy0 UHGOOPMAIIUIO U3
HECKOJIbKUX UCTOYHHUKOB, FPAMOTHO MCII0/Tb30BATh TIOHSATHUMHBIN armapaT 6uoioruu

11 K/TACC
Kopg, . .
IIpoBepsieMble peiMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CPe/Hero
TpoBepHeMoro o01iero odpa3oBaHus
pe3y/ibTaTa
CcdhopMUpPOBaHHOCTb 3HAHUN O MecTe W PO OMONOTMM B CUCTeMe HAay4yHOTO 3HaHUsI eCTeCTBeHHBIX HaykK, B
1

¢opMHpOBaHHMM COBpEMEHHOUM eCTeCTBeHHO-HAayuHOW KapTWHbI MHMpa M HAyyHOIO MHUPOBO33DeHHs; O BK/aje

DPOCCUMCKUX U 3apYOeKHBIX YUEHBIX-O0H0JIOTOB B Pa3BUTHe OMOJIOTHH; PYHKIMOHABHOM rPaMOTHOCTH YesioBeKa JIJisi




penieHud )KU3HEHHBIX 3aa4

YMeHHe pacKphIBaTh COZiep>KaHWe OMO/IOTMUecKUX TePMUHOB M TOHSATHI: BUJ, TIOIYJISIUsS, TeHO(MOHZ, BOIOLKS,
JBWKYyIMe cumbl ((pakTopbl) SBOJIIOLMH, IMPUCIOCOOJEHHOCTh OpPraHU3MOB, BHI000pa3oBaHMe, 3KOJIOTMUYecKHe
¢bakTopbl, 3KOCHCTEMA, TPOAYLEHTbI, KOHCYMEHThbl, peJylLleHThbl, LelM TNHUTaHus, SKOJOorvueckas MUpaMuja,

OuoreorjeHo3, 6rocdepa

YMeHMe u3araTh OMooruueckre Teopyun (3BOJIIOLIMOHHAs Teopusi Y. [lapBuHA, CHHTETUUECKAast TeOPUsl BOTIOLUH),
3aKOHBI U 3aKOHOMEPHOCTH (3apoppiieBoro cxofctsa K.M. Bspa, uepenoBaHus T/laBHBIX HalpaBleHUM U MyTeu
sposotiid A.H. CeBepijoBa, yueHus: o 6uoccdepe B./. BepHa/cKoro), orpezensiTh TPaHUI[bI UX TTPUMEHUMOCTH K

KMBBIM CHUCTE€MdM

YmeHnue BJ/IaJ€eTb METOAaMH HAayUHOI'O ITI03HAHWA B 6rosioruu (H&6J’II-O,E[€HI/I€ " OITMCaHME XUBBIX CUCTEM, IPOLIeCCOB
u HBHEHHﬁ; OpraHu3saliysd U TIIpoBeJeHHe 0MO0/IOrUeCcKoro SKCIIepUMEHTd, BBIABW)KEHHE THIIOTE3bI; BbISABJ/I€HHE
3dBUCMUMOCTU MeXAy HuccaeayeMbiMHU Be/IMUHMHAMU, 0o0bsCHeHUe TMOJIYyYE€HHBIX Ppe3yJ/IbTdTOB, HCII0JIb30BAHHBIX

HayUHbIX TIOHATHM, TEOPUM 1 3aKOHOB; YMEHHe JleJlaTh BbIBO/bl HA OCHOBAaHUM MOTYYEHHbIX Pe3yJ/IbTaTOB)

YMeHHe BbIIENIATh CYIIeCTBeHHbIe TIPU3HAKM CTPOeHUsI OMOIOTHUecKX OOBEeKTOB: BH/OB, TOIYJISLUM,
TIPO/[YLIEHTOB, KOHCYMEHTOB, PeJlyL|eHTOB, OMOTreo1ieH030B U 3KOCHCTeM; 0COOEHHOCTH TIPOLIeCCOB HaC/Ie/|CTBEHHOM
M3MEeHUMBOCTH, €CTeCTBeHHOro otrbopa, BHJ000pa3oBaHuUsi, TPUCTIOCOOJIEHHOCTH OpraHU3MOB, [JeMCTBUs
5KOJIOTMUeCKUX (DAaKTOPOB Ha OpPraHM3Mbl, IlepeHOca BelecTB U MOTOKa HePruy B 3KOCHCTeMaX, aHTPOIOreHHbIX

M3MeHeHU! B 9KOCHCTeMaX CBOei MeCTHOCTH, KPYrOBOPOTa Bell[eCTB U OMOreoXMMUUeCKUX IIUK/IOB B Orocdepe

YMeHMe TIpUMeHSTh TIOyueHHbIe 3HaHUS /15 OOBbsICHeHHsT OMOIOTHUeCKUX TPOLIeCCOB U SIBJIEHWM, AJIST TIPUHSTHUS
MPAaKTUYeCKUX PellleHNnH B MOBCeIHEBHOW YKU3HU B 1[eJisIX o0ecrieueHrs 6€30MacHOCTH CBOETO 3/10POBbs M 3ZI0POBbS
OKpY’KaloIlUX Jitoiel, cobroieHus HOpM IPaMOTHOTO TIOBe/IeHUsT B OKPY»Karollleil pUpPOJHOM cpeJie; TIOHMMaHue

He0OXO/IMMOCTH UCII0/Tb30BaHUS AOCTYKEHUI COBPEMEHHOUW OMOIOTUY /IJ1s1 pAalfiOHA/TbHOTO TIPUPOOTIOIh30BaHHUS

YmeHue peliaTe 3/IeMeHTAapHbIe O1oIOruuecKue 3a4a4M, COCTaBJ/IATE CXeMbl I[Ie€peHOCa BelleCTB W SHEPrud B

5KOCcHUCcTeMax (L{enu MUTaHus)

YMeHHe BBITIOJHATH 1a00paTOpHble W TpAaKTHUeCKHWe paboThl, COOJIOAATh TpaBWia MpU pabore C y4yeOHBIM U




sabopaTopHbIM 000py/J0BaHUEM

YMeHHe KpUTUUYEeCKU OL|eHHWBaTh U MHTEPIIPeTHPOBaTh MHPOPMAIMI0 OHMOIOrMYeCcKOro COZepKaHusl, BKTFOUAIOIIYTO

NCeBJOHayUHble 3HaHUSl M3 pa3lMuHbIX HUCTOUHUMKOB (CMMU, HayuHO-momy/sipHble MaTepuasbl); pacCMaTpUBaTh

9
ryi00a/bHbIe 3KOJIOTHUECKHe TIpo0JsieMbl COBPEMEHHOCTH, (DOpPMHMpOBaTh IO OTHOIIEHWI0O K HUM COOCTBEHHYIO
TIO3ULHIO

10 YMeHue co3fjaBaTb COOCTBeHHbIE MUCbMeHHbIE U YCTHBIe cOo001eHHs, 00001as 6ruonoruueckyro nHGopMarlv us3

HECKOJIbKUX UCTOUYHHUKOB, 'DAMOTHO HCI10/Ib30BaTh TIOHATHWHBIN alfiriapar 6uosioruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPXAHMA

10 K/TIACC
Kopg IIpoBepsieMblii 3/IeMEHT CO/leP>KaHUA
1 buosorus kak Hayka
11 Buonorus — Hayka o >xuBoi mpupoge. Ponab 6uosnoruu B (opMUpOBaHUM COBpPeMEHHOW HayuHOW KapTHHbI Mupa. Cucrema
' OrosI0rYeCcKrX HayK
13 MeTopl MO3HAHUS KUBOM NPUPOAbI (HabsoZeHue, SKCIIePUMEHT, OMMCaHue, W3MepeHre, KaacCU(UKalys, Mo/eaMpoBaHue,
' cratucTryeckast 06paboTka JJaHHBIX)
2 JKviBble CUCTEMBI U UX OpraHu3alys
2.1 JKuBble cuctembl (61ocHcTeMBI) Kak rpeMeT u3yueHus 6uosnorvu. CoiicTBa brocucTeM 1 UX pasHooOpasue
5 YpoBHU oOpraHu3ald OMOCHCTEM: MOJEKY/ISIPHO-TeHEeTUUeCKUM, K/IeTOUYHbIM, OpraHWU3MEeHHBIH, TOMyJISLMOHHO-BU/JOBOH,
' 9KOCHCTEeMHBIN, OMochepHbIi
3 XUMHUUECKHUI COCTaB U CTPOeHUe KIeTKU
3.1 XUMHYeCcKuil cocTaB KJIeTKU. XHMHUecKHe 3/IeMeHThI: MaKpo3jeMeHThbl, MUKPO3/eMeHThl. BoZla M MyHepasibHble BelllecTBa.
' dyHKUMY BO/IbI ¥ MUHepa/TbHBIX BellecTB B KyieTke. [loagep>xaHue ocMoTruueckoro banaHca
Benku. CoctaB u cTpoeHHe 0enKoB. AMMHOKHMCIOTHI — MOHOMepbI OenkoB. He3ameHuMble M 3aMeHHMble aMUHOKHCJ/IOTHL
3. AMWHOKHC/IOTHBIA COCTaB. YPOBHU CTPYKTYpbl OelKOBOW MOJIeKY/bl (TIepBHUHAsl, BTOPUUHAs], TPETHUUHAs W YeTBepTHUHast
CTPYKTypa). XuMU4ecKre CBOMCTBa OesrkoB. bruonornueckue ¢hyHKIMHM OeTKOB.
depMeHThl — OuosiorMyeckre KaraiusaTopbl. CTpoeHMe QepMeHTa: akTHBHBIM LleHTp, cybcrpaTHasi cCrieljupUyHOCTb.




KodepmenTsl. Butamunbl. OTinuns epMeHTOB OT HeOpraHMUeCKHX KaTaan3aTopoB

YrneBozpl: MOHOCaxapuzibl (TIFOKO3a, pubo3a U fie30Kcuprbo3a), Arcaxapu/bl (caxapo3a, JaKTo3a) U Torcaxapu/ibl (Kpaxmart,

I'JIMKOI'€H, LIEJIJI}OJ'IO3(’:1). buosiornueckue (I)yHKL[I/II/I yrjieBoJ0B.

>3 JIumuapl: TPUTJMLEPHUIbI, CTepouzbl, (ochommuapl. T'uapodunbHO-rHAPodOoOHBIE CBoCTBA. buosornyeckve GYHKIUN
nunuzioB. CpaBHEHUeE YIJIeBO/IOB, Oe/IKOB M JIMIH/IOB KaK HCTOUHMKOB SHEPrUU
3.4 HyxknennoBble kucnotel: [JHK u PHK. Hykneotngbl — MOHOMepbl HyK/IeMHOBbIX KWCAOT. CTpoeHne u ¢yHkumu JJHK.
' Crpoenue u pyHkuun PHK. AT®: ctpoenue u ¢pyHKIMU
3.5 [uronorus — Hayka o Kiietke. Kierounast Teopust. MeTozibl U3yueHusl KJIeTOK
36 Knerka kak LjesiocTHast »kuBasi cucrtema. OOIMe NMpH3HAKU K/IETOK: 3aMKHYTas Hapy)KHasi MeMOpana, monekynbsl THK kak
' reHeTUYeCKHUH arrapar, CucreMa cCuHTe3a besika
3.7 TuIbI KJIETOK: 9yKapHOTHUecKasl U IpoKaproThdeckasi. OcCOOEHHOCTH CTPOeHHs TIPOKapUOTHYeCKOU KiieTKU. KieTouHasi cTeHKa
' bakTepuil. CTpoeHHe 3yKaproTHueckoi KieTKU. OCHOBHBIE OT/IMYKS paCTUTeTbHOM, )KUBOTHOM 1 TPUOHOM KJIeTKU
[ToBepXHOCTHBIE CTPYKTYPbI K/IETOK — K/IeTOUHAsI CTeHKA, TJIMKOKA/IMKC, UX (yHKimu. [1na3mMaTryeckass MeMOpaHa, eé CBOWCTBA U
dbyukiun. Luronna3sma u eé opraHouzbl. OpHOMeMOpaHHBIE OpPraHOW/bI KIeTKW: dHJOIuIasMathdeckasi cetb (DI1C), ammapar
3.8 lonbpxu, nr3ocomel. IlomyaBTOHOMHBIE OpraHOMZbI K/I€TKW: MUTOXOHJpPWUHM, MacThipl. [IpoucxozaeHue MWUTOXOHJPUN U
riactiy. Buzel mmactrg. HememOpaHHble OpraHOWZbI KJeTKH: PUOOCOMBI, K/IETOUHBIA LIEHTP, PECHHUUKH, >KIYTUKU. DYHKLUH
OpraHou/i0B K/1eTKU. BkmroueHus
3.9 S1npo — perynsTopHbIi 1jeHTp KieTkKu. CTpoeHue sipa: sifepHasi 000/104Ka, KapyoIria3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
3.10 TpaHCnopT BelecTB B K/IeTKe
4 JKu3He eI TeTbHOCTh K/TeTKH
OO6wmeH Bel1lecTB, WM MeTaboMu3M. AcCUMUIISLUS (TIaCTUYECKU 0OMeH) U JUCCUMUMSLUS (9HepreTnyeckuii obMeH) — /iBe
4.1 CTOPOHBI e[MHOrO Tporecca Merabosmm3ma. Turbl oOMeHa BeljecTB: aBTOTPO(HBINA U TeTepoTpodHbld. Posb ¢depmeHTOB B

oOMeHe BellleCTB U NpeBpallleHuH SHePTUU B KITeTKe




4.2

dotocuHTe3. CBeToBasi U TeMHOBasi (a3bl (hoTocuHTe3a. Peakiuu ¢orocuHTe3a. DPPeKTUBHOCTL (HOTOCHHTe3a. 3HaueHue
doTocuHTe3a 11 XKU3HU Ha 3emsie. BysiHue yciioBuid cpefibl Ha (hOTOCUHTE3 W CIIOCOOBI TIOBBIIIEHUS] €r0 TIPOAYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTEHHM.

XemocuHTe3. XeMOCHHTe3UpyoIye OakTepruy. 3HaueHHe XeMOCHHTe3a I/t )KU3HU Ha 3emiie

4.3

OHepreTuueckuii obMeH B KieTKe. PaciieriieHue BelllecTB, Bbifie/ieHWe U aKKyMy/JMpOBaHWE SHEPrUd B K/eTKe. OTarlbl
JHepreTnyeckoro obmeHa. ['ymkonu3. bpoxeHWe u ero Buabl. KHCIOpOJHOe OKHC/IeHWe, WA K/IE€TOUHOe [bIXaHHe.

Db bheKTUBHOCTh 3HEPreTHYeCKOro ooOMeHa

4.4

Peakuyn matpuyHoro cuHresa. ['eHetnueckass uH@opmanms u [JHK. Peanusanys reHetmueckod WH(OpPMaLMd B KIIETKe.
'eHeTHUECKUM KO/ U ero cBokcTBa. TpaHckpuriusi — MatpuuHblii cHTe3 PHK. Tpancisius — 6uocunTe3 6enka. KogupoBanue

aMHHOKHCJIOT. Posib pbocoM B GrocrHTe3e Oeska

4.5

Heknerounble ¢opmbl >XKU3HU — BUpyChl. Mctopusi oTKpeiTusi BUpycoB (/.M. ViBaHOBcKuii). OcoOeHHOCTH CTpOeHUsi U
)KU3He/lesiTe/IbHOCTH BUPYCOB. bakreprodary. bonesHu pacreHuid, KMBOTHBIX M UeslOBeKa, BbI3blBaeMble BHpycamu. Bupyc

umMMyHozeduruTa yesioBeka (BUY) — Bo36yaurtens CIT/]a. ITpodunakTiKa pacripocTpaHeHHst BUPYCHBIX 3a00/1eBaHu

PasmHoOXXeHUe U WHAWBHAYA/IbHOE Pa3BUTHE OPraHM3MOB

5.1

KneTouHslid LMK/, WK XKU3HEHHBIA LMK/ KaeTku. MHTepdasa u muto3. I1poiieccel, mpoTekatoiye B uHTepdase. Peruivkarus —
peakist MatpuuHoro cuHre3a JHK. CtpoeHue xpomMocoM. XpOMOCOMHBIN Habop — KapyoTHM. JJUTMIOWAHBIA U TarIouHbIHI
XPOMOCOMHbIe Habopel. XpoMaTtuabl. LluTonornueckiie OCHOBbI Pa3MHOXKeHUST U MHAWBU/YabHOTO Pa3BUTHS OPraHKW3MOB.

Henenue knetkn — MuTo3. Ctaauu muto3a. IIpoweccsl, mpoucxoadiye Ha pa3HbIX CTagusiX MUTO3a. bHoOnornyeckuid CMbIC/

MHUTO3a

5.2

dopmMbl pasMHOKEHHsT OpraHU3MOB: 6ecriosioe U 1oJioBoe. Buzibl 6ecriosioro pa3sMHOXKeHHUsI: [ieJieHre HaJjBoe, TTI0OUKOBaHHe OZHO-
¥ MHOTOKJIETOUHBIX, CIOpooOpa3oBaHWe, BereTaTMBHOe pa3MHOKeHWe. VICKycCTBeHHOe K/IOHMPOBaHWe OpPraHW3MOB, €ro

3HaueHHe OJid CeJIeKLIMU

5.3

ITonoBoe Pa3MHOXXeHHe, ero OTJIN4YMA OT 6ecmoJioro.




Metio3. Cragun Meiio3a. IIporjeccel, mpoucxoisique Ha CTaAusix Merosa. [ToBegeHue xpomocoMm B Meiiose. KpoccuHrosep.

Buosornyeckuii CMBIC/ U 3HaUeHHe Mero3a

5.4

'ameToreHe3 — rporjecc 06pa30BaHUs TIOJIOBBIX K/IETOK Y KUBOTHBIX. [10/10BbIe >Kere3bl: CeMeHHUKU U sIMUHUKU. Obpa3oBaHrie
Y Da3BUTHE TI0JIOBBIX K/JIETOK — raMmeT (CriepMaTo30ouj, sHIeK/IeTka) — criepMaTtoreHe3 W ooreHe3. OcOOEHHOCTH CTPOEHHS

SULIEKIETOK U cTiepMaTo30Hu10B. OriofoTBopeHue. [lapTeHoreHe3

5.5

VHavBuayanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHANbHOE pa3BUTHe (3MOpuoreHes). DTarbl SMOPHUOHA/TLHOTO PA3BUTHUS Y
TI03BOHOUHBIX KUBOTHBIX: IpO0OJIeHNe, TacTPy ISy, opraHoreHe3. [ToctamOpuoHanbHOe pa3BuTHe. THITBI TTOCTIMOPUOHATBHOTO
pa3BUTHUS: TIpsSIMOe, HerpsiMoe (JIMUMHOUHOe). BiusiHMe cpesibl Ha pa3BUTHe OPraHM3MOB; (DaKTOpBI, CIIOCOOHBIE BBI3BIBATh
BPOKJEHHbIE YPO/CTBaA.

PocT 1 pa3BuTHe pacteHuil. OHTOreHe3 1[BETKOBOTO paCTeHUsI: CTPOeHKe CeMeHH, CTaZui pa3BUTHS

HaCJ'Ie,E[CTBEHHOCTL U U3MEHYHUBOCTb OPrdHM3MOB

6.1

[TpeaMeT U 3ajjauu TeHeTUKU. VICTOpUS pa3BUTHS TeHeTUKU. BK/a/i pOCCMMCKUX U 3apy0e)KHBIX YUEHBIX B Pa3BUTHe TeHETHKU.
Metozbl TeHeTHKH (TMOPUJOIOTMUECKUM, ITUTOT€HEeTUUYECKUM, MOJIeKY/sIpHO-TeHeTHuecKuii). OCHOBHbIE T'eHeTHUeCKHe

HoHgTHsA. I'eHeTHUecKast CHMBOJIMKA, UCIT0J/Ib3yeMds B CXeMdX CKPEU.[I/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH Hac/jeOBaHMsl TIPU3HAKOB, ycTaHoB/eHHble [. MeHjeneM. MoHorubpuzHoe CcKpellMBaHHe. 3aKOH
eMHOOOpa3susi THOPH/IOB MEePBOT0 TOKOJIeHHs1. [1paBusio JOMUHUPOBaHUs. 3aKOH paclijelyieHus IPU3HAKoB. ['MIoTe3a YuCTOThI
ramert. [TosHOe ¥ HEMoO/IHOe JOMHHYPOBaHKe.

[urnbpuzpHoe CKpelvBaHWe. 3aKOH HE3aBHCHMMOIO HAaC/Ie[OBaHWS TPU3HAKOB. llUTOreHeTWYeCcKrWe OCHOBBI AUTMOPHAHOTO
CKpellMBaHUs. AHaIU3UpyHolllee CKpellyBaHue. VIcrosb30BaHWe aHA/IM3UPYIOLLEro CKpelUBaHusl [JIs1 ONpeJie/leHusl TeHOTHIa

ocobu

6.3

CuerieHHOe HacsefloBaHve Mpu3HakoB. Pabota T. MopraHa 1o clieryieHHOMY Hac/lefloBaHHIO TeHOB. HapyiueHue crierieHus
T'eHOB B pe3yJibTaTe KPOCCUHIOBepa. XpOMOCOMHasl TeOpPUs HacC/leICTBeHHOCTU. ['eHeTUUeCKue KapThl.

I'eneTuka mosia. XpoMOCOMHOe oIlpefiejieHUe Iosia. AyTOCOMBI U I10/I0Bble XpPOMOCOMBI. ['oMoraMeTHble U rereporameTHble




OpraHM3MblI. HaCHEAOBaHHe MPU3HAKOB, CLEIJIEHHBIX C ITOJIOM

6.4

Vi3MeHUMBOCTb. BHibl N3MEHUMBOCTH: HEeHAC/IeJCTBeHHAs! U Hac/ie[CTBeHHas. Pojib cpe/ibl B HeHAC/Ie[ICTBEHHOW N3MEeHUUBOCTH.
XapakTepucTiKa MOAU(PUKALIMOHHON U3MeHUMBOCTH. BapuallioHHBIN psifi U BapyalLlMOHHasi KpyBasi. HopMa peakijuu mpu3Haka.

KonnuecTBeHHBIE M KaueCTBEHHBIE MPHU3HAKW U UX HOPMa peaKLnH. CaoiicTBa MO,E[I/ICI)I/IKaL[I/IOHHOI\/JI HN3MEeHUMBOCTHU

6.5

HacnenctBeHHasi, Wiy reHOTUNIMYECKas, M3MeHUMBOCTb. KoMOMHaTHBHAs M3MeHUMBOCTh. Mei03 U 10J/I0BOM MpoLiecC — OCHOBA
KOMOMHATHBHOW M3MeHYMBOCTH. MyTallMOHHasi U3MeHUMBOCTb. Kilaccugukamys MyTalLyii: TeHHble XPOMOCOMHBIE, TeHOMHBIE.
YacTtoTa ¥ npyuuMHbEl MyTaluil. MyTareHHble (pakTopbl. 3aKOH FOMOJIOTMUECKUX PS/IOB B Hac/ieICTBeHHON n3MeHunBocTy H.U.

BaBunoBa

6.6

leHetka uenoBeka. Kapuwotum uenoBeka. OCHOBHBIE MeTO[bl TeHETHKHM Ue/IOBEKA: TeHeallorMuecKui, OJIM3HEeL|OBbIH,
LIUTOreHeTUUeCKUH, OMOXMMHUECKUH, MOJIeKY/IsIpHO-reHeTHUecKuid. CoBpeMeHHOe OrpefiefieHle TeHOTHIA: MOJIHOTeHOMHOe
CeKBEeHMPOBaHKWe, r'eHOTUIMPOBaHKe, B TOM urciie ¢ rnomoiibto [T]P-ananu3a. HacsieactBeHHbIe 3ab0sieBaHus uesioBeKa: reHHbIe
GonesHn, OOsie3HW C HaC/aeJCTBEHHOM Ipe/pacrioyioKeHHOCThI0, XPOMOCOMHBIe Oosie3HH. ComaThueckve U reHepaTHBHbIE
MmyTauyu. [IpuHIMITEL 350poBoro obpasa >KU3HH, AMarHOCTUKH, MPOQUIAKTHKY U JieueHHsl TeHeTHUyecKux OosiesHell. Meauko-
reHeTUUecKoe KOHCY/bTHpOBaHWe. 3HaueHHWe MeJULIMHCKOM TeHeTUKHM B TMpeJOoTBpAllleHuM W JIeYeHWH TreHeTUYecKUX

3a00J1eBaHUI yesioBeKa

Cenekuyst opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cesnek1yst Kak HayKa ¥ Mpoliecc. 3apoXkJeHre CesleKMU U IoMecTUKanus. Yuenue H.W. BaBuioBa o 1ieHTpax MPOUCXOKAEHUSI

¥ MHOT000pa3susi Ky/JIbTYPHBIX pacTeHHd. LleHTphl MpOMCX0KAeHHS AOMAIIHNX XUBOTHBIX. COPT, TIOPO/ia, IIITaMM

7.2

CoBpeMeHHble MeTO/bI CeleKIMA. MacCOBbIi M WH/UBHUAYa/IbHBIA OTOOPHI B CeNeKLMW PAacTeHWd W XKMBOTHBIX. OljeHKa
9KCTepbepa. BM3KopoACTBeHHOe CKpellfuBaHue — UHOpuAMHT. YuncTas uHKs. CKpelyBaHUe YHUCTbIX JTUHUH. ['eTepo3uc, Wiu
rubpuaHas cuna. HepozicTBeHHOe cKpelljiBaHue — ayTOpuauHr. OTAanéHHas TUOpuam3anys U eé ycriexu. VIcKycCTBeHHbIH

MyTareHes " rojiyueHue rnoJImrjionaosB. ,Z[OCTI/I)KEHI/IH CeJIeKLIMU paCTEHI/II‘/JI, JKMBOTHBIX U MUKPOOPTdHHU3MOB

7.3

BroTrexHoMOTHST KaK OTpac/ib MPOM3BO/CTBA. ['eHHasi WH)KeHepHsi. JTarnbl co3zaHus pekombuHanTHOM [THK u TpaHcreHHBIX

opraHusMoB. KneTtouHass uH)XeHepus. KneTouHble KynbTypbl. MUKDOK/IOHa/IbHOE pa3MHOXKeHWe pacTeHuWd. KnoHupoBaHue




BBICOKOIMPOAYKTHUBHBIX CeJIbCKOXO3SIMCTBEHHBIX OpraHM3MOB. OKOJIOTUUeCKUe U 3TUUeCKUe HpO6JIeMbI. I'MO - reHeTHuecku

MOJU(ULIMPOBaHHbIe OPraHU3Mbl

11 KJIACC
Kop IIpoBepsieMblii 3/IeMeHT CO/iepP>KaHUsA
1 OBOJIOLIMOHHAsT OMOIOT s
OBOJIIOL[MOHHAs TeopUsi U eé MeCcTo B OHUO/IOTUH.
CuperenbCTBa 3BOMIOLMM. [laneoHTONOrnyeckre: nocjae[0BaTe/IbHOCTb MOSIBIEHUS] BUJOB B Ma/JIeOHTOJIOTMUECKOU JIETOIUCH,
1 niepexogHbie hopmbl. Broreorpaduueckue: cxoACTBO U pa3ivure ¢ayH U (GOop MaTePUKOB M OCTPOBOB. IMOPHUOJIOTHUECKHE:
' CXO/ICTBA U Pa3/nuMsi SMOPHUOHOB pa3HBIX BU/IOB IMO3BOHOUHBIX. CpaBHUTE/IbHO-aHATOMUYECKHe: TOMOJIOTHUHbIE, aHaJIOTUUHbIe,
PyZIMMeHTapHble OpraHbl, aTaBU3Mbl. MOJIeKyISIpHO-OMOXUMHUUECKHe: CXOACTBO MeXaHHU3MOB Hac/e[CTBEHHOCTH U OCHOBHBIX
MeTaboTMuecKrX MmyTel y BceX OpraHu3MoB
OBomoLroHHas Teopus Y. [apBuHa. IIpeAnocbulKM BO3HHMKHOBEHUS JapBUHU3Ma. [IBHWKyIlMe CWUJIbI SBOJIIOLIMU BUZOB 10
1.2 HapBuHy (u30BITOUHOE pa3MHOXKEHWe TIpU OrPaHUUeHHOCTH peCypCoB, HeomnpezenéHHas W3MEeHUHMBOCTb, Oopbba 3a
CyILlleCTBOBaHUe, eCTeCTBeHHbI 0TO0P)
13 CuHretnueckas teopusi 3Boyolu (CT3J) u ocHOBHbIe eé mosokeHUs. MukposBostoLus. Ilonynsauys Kak efvHULA BUAA U
' 5BOJIFOLIUU
Iewkyique cuabl (PakTOpbl) 3BOJIOLMM BUJOB B TpHpoJe. MyTal[MOHHBIA TIPOIleCC W KOMOWHATHUBHAas W3MEHUYMBOCTD.
1.4 [MomnynsituoHHBIe BOJIHBI U Apelid reHOB. M3omsuys U mMurpatys. EcTecTBeHHbIV 0TOOp — HampaB/soLi (akTop SBOJIOLIUM.
@dopMbI ecTeCTBEHHOTO 0TOOPA.




[Tprcrnocob1eHHOCTh OPraHU3MOB KakK pe3y/bTaT 3BOJIIOLMU. [IpyMepbl MpUcnocobsieHnit y opraHu3MoB. ApoMopgo3bl U
yvoajanTaLyu.

Bup v BugoobpasoBanue. Kpurepun Buzia. OcHOBHBIE (hopMbl BI000pa3oBaHust: reorpaduueckoe, SKOJIOTHUeCKoe

1.5

MaKpr—)BOJII-OL[I/IH. (DOPMBI 3BOJ/IFOLIMM: Cl)I/IJIeTI/IIJECKaH, AWUBEPreHTHAass, KOHBEPIre€HTHds, IIapd/lIe/ibHad. HeO6paTI/IMOCTb

9BOJIIOLIUU

Bo3HUKHOBeHHE U Ppa3BUTHE )XKW3HU Ha 3emie

2.1

[oHayuHble TIpeACTaBIeHHs O 3apOXKJeHWU >KU3HW. HayuHble TMMOTe3bl BO3HWUKHOBEHHUS XM3HM Ha 3emsie: abuoreHe3 U
MaHCcrepMust. XAMUUeCKasl 3BOJIIOLUS. OKCIepUMeHTalbHOe TOATBEP)KIeHWe XUMHUYeCKOW 3BO/MIOLMU. HauvasibHble 3Tarmbl
O6uonoruueckoit sposmold. I'urote3a PHK-mupa. I1epBble KIeTKU U UX 3BOJTIOLHSA. POPMUPOBAaHHE OCHOBHBIX TPYTIIT >KHUBbIX

OpraHu3MOB

2.2

Pa3BuTue xu3HM Ha 3emsie Mo spaM U mepuogam. Karapxel. Apxelickass U mpoTepo3ouckas 5pbl. [laneo3olickasi spa u eé
MepUoAbl: KeMOPUMCKUM, OPAOBUKCKUHN, CHMYPUMCKUH, JeBOHCKHM, KaMEeHHOYTOJIbHBIM, TIepMCKUM. Me3030iickas 3pa U eé
NepUO/bI: TPUACOBBIN, FOPCKUM, MeJIOBOU.

KatiiHno3otlickas 5pa 1 e€ mepuo/ipl: MaseoreHoBbIM, HeOTeHOBBIM, aHTPOTIOTeHOBbIN. XapaKTepruCTUKa KIUMaTa U reojIoruueckux
niporjeccoB. OCHOBHbIE 3Tarbl SBOJIIOLMU PAaCTUTEJBHOTO W >KMBOTHOIO MHpa. ApPoMOp(o3bl y pAacTeHHWH U >KUBOTHBIX.

HOHBHGHI/Ie, pacCliBET U BBIMUPdHHWE T'DYIIIT )KUBBIX OPTdHU3MOB

2.3

Cucrema OpraHn4eCckoro Mmpa Kak OTpa>KeHne 3BOJIFOLHUN. OCHOBHBIE CHICTeMaTHUeCKHue r'pyrmiribl OpraHrM3MOB

24

OBO/IOLMS YesioBeKa. AHTPOIOJIOTHs Kak HayKa. Pa3BuTue rpezcTaB/eHU O MPOUCXOXKAEHUM yesioBeKa. MeTozbl U3ydyeHUst
aHnTpornoreHe3a. CXoZCTBa U pa3/nuus yeaoBeKa v )KUBOTHbIX. CHCTeMaTHyecKoe TI0/I0’KeHHe UeioBeKa.
Iewkyique cusbl (pakTopbl) aHTporioreHe3a. HacnencTBeHHass U3MEHUMBOCTb M €CTeCTBEHHBIN 0TOOp. OOIecTBeHHbIM 00pa3

JKU3HH, U3rOTOBJIEHHE OpPY/I1i TPYy/ia, MbILLIEHHE, PeUb

2.5

OcHoOBHBIE CTaguM U BeTBU 3BOJIOLIMM YesiOBeKa: aBCTpanonuTekd, YenoBek ymesnbid, YenoBek npsmoxopsiui, Yenosek




HeaH/:[epTa]IbCKI/II‘;I, YesioBek paBYMHLIﬁ. HaXOAKI/I HNCKOIMdae€MbIX OCTAHKOB, BpeMA CYILeCTBOBaHUNA, 00/1aCcTh pacrpoCTpaHeHuUs,

00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIUsT

Yesopeueckrie pacbl. OCHOBHBbIe OOJbBINME pachkl: €BpOMeoHAHast (eBpa3wiiCKasi), Herpo-aBCTpaJOMAHas (3KBaTOpHa/bHasl),

2.6 MOHTOJ/IOWHAsl (a3MaTCKO-aMepUKaHCKast). YepTbl TPUCIIOCOO/IEHHOCTH TIpeJCTaBUTe/ell 4e/loBeYeCKMX pac K YCIOBHSM
cyujectBoBaHus. EAMHCTBO uenoBeueckux pac. Kputrka pacusma
3 Opranu3mbl ¥ OKpY>Karoljas cpejia
31 OKo/orus Kak Hayka. 3aJjaud U paszesbl 5K0J0TUU. MeTo/ibl 3KOJI0rMUeCcKUX UCCIef0BaHNN. DKOJIOrMUeckoe MUPOBO33peHHe.
. Cpe/bl 00MTaHMSI OPraHU3MOB: BOZIHAsI, HA3eMHO-BO3/IYIITHAsI, TOUBEHHAs, BHYTPUOPTraHU3MeHHast
39 Okosoruueckre (akropel. Kmaccudukaryss 3KOJ0rMUecKuX (akTOpoB: abHOTHUecKHe, OMOTHUECKHWEe W aHTPOIOTeHHbIE.
' HeticTBUe 3K0JIOTUUECKUX (DAKTOPOB HAa OpraHW3MbI
33 AbuoTtnueckre (HaKTOpbI: CBET, TemrlepaTypa, BAaXHOCTb. PotorepuoansM. I[IpucrocobieHusi OpraHU3MOB K JeWCTBUIO
. abuoTtuueckux ¢akTopoB. brosornueckre puTMbI
buotnueckre daktopel. Buabl OMOTHYECKMX B3aUMOJEMCTBUN: KOHKYPEHLUS, XHWIIHUYECTBO, Tapa3’vUTH3M, MYTYyallu3M,
3.4 KOMMeHcamu3M (Hax/ieOHMUeCTBO, KBAaPTUPAHTCTBO), aMeHCaIn3M, HelTpanu3M. 3HaueHre OHOTUUECKUX B3aUMO/eHCTBUHN /ISt
CYIIIeCTBOBAHUSI OPTaHU3MOB B TIPUPO/IHBIX COO0IIeCTBax
3s OKosoruueckre XapakTepUCTUKU TomyJ/siiiuu. OCHOBHbIe TIOKa3aTeu TMOMYJISALWN: UYHUCIeHHOCTb, TJIOTHOCTh, POX/1aeMOCTh,
. CMEpPTHOCTb, TIPUPOCT, MUTpaLusl. [JuHaMUKa YMC/IEHHOCTH TOMYJISLUA U €€ perysiius
4. Coo011jecTBa U 3KOJIOTUYECKHE CUCTEMBI
il Coo011jecTBo opraHu3moB — 6uorieHo3. CTPyKTypbl OMOIIeHO3a: BU/[0Bas, POCTPAHCTBeHHas1, Tpoduueckas (muireBast). Bugpi-
. JoMUHaHThI. CBsI3U B OMOI[eHO3e
49 OKOJIoTHUeCKHe CHUCTeMbl (3KocucTeMbl). [loHsaThe 00 »3KocucteMe U OuoreorjeHose. PYHKIMOHAIbHBIE KOMIIOHEHTbI

5KOCHCTEMBI: MPOAYLIEeHTbl, KOHCYMEeHThI, pefylieHTbl. KpyroBopoT BelljeCTB M MOTOK SHepPruv B 3KocucTteMme. Tpoduyeckue




(muIeBble) YPOBHU 3KocucTeMbl. [TuijeBble Leri W ceTd. OCHOBHBIE TIOKa3aTe/ld JKOCHUCTeMBbI: OuoMacca, MpOAYKLHS.
OKoJIorhyecKye MUpaMHu/bl: MPOAYKLIWYM, UMCAeHHOCTH, O6uomacchl. CBOMCTBAa 3KOCHCTEM: YCTOMUYMBOCTH, CaMOpEryJIsLys,

pa3sutre. CyKueccust

4.3

[TpupoHbie 3KOCUCTeMbl. DKOCUCTEMBI 036p U peK. JKocHCcTeMa XBOMHOTO WX IIMPOKOIMCTBEHHOTO Jieca.
AHTpOMOTeHHble  9KOCHUCTeMBI. ATpo3KocucTeMbl. YpOo3KocucTeMbl. bBuonoruueckoe ¥ XO3sIMICTBEHHOe 3HaueHHe
arpo3KOCHUCTeM U YPOOIKOCHCTEM.

BuopasHoo6pa3ue Kak (akTop ycToHUMBOCTH 3KocucTeM. CoxpaHeHHe OHOIOrHUecKoro pa3Hoobpasus Ha 3emiie

4.4

Yuenve B.M. BepHazsckoro o 6umocdepe. I'paHuiibl, cocTaB U CTPyKTypa Ouocdepnl. JKuBoe BeIl[eCTBO U ero (QyHKIMU.
OcobenHoctu Ouocdeprl Kak T100a7bHONM 3KOCHCTeMbl. [IMHaMU4yecKoe paBHOBecMe W oOpaTHasi CBs3b B Ouocdepe.
KpyroBopoThI BelljeCcTB ¥ GUOreoXuMHUUecKre LWKJIbl 3/1eMeHTOB (yr/iepo/ia, a3oTa). 30Ha/ibHOCTE brocdepsl. OCHOBHbBIE OMOMBI

CyLIH

4.5

YenoBeuecTBo B 6rioctepe 3emn. AHTporioreHHble u3MeHeHUs B 6rocdepe. ['1obanbHbIe 5KOMOrHUecKre po6IeMbl.

OcHoBa PAllMOHAJIBHOI'O YyTIpaBJ/IEHHWA TIDUPOAHBIMHU peCypCaMM M KX HCII0J/Ib30OBAHHUE. ,[[OCTI/I)KEHI/IH O6uoIoTUA U OXpdHa

MIPUPO/IbI




