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INIOACHUTEJ/IbBHASA 3AIITMCKA

ITpu pa3paboTKe TpoOrpamMMmebI 110 OMOJIOTHM TEOPETUYECKYIO OCHOBY JI/IsI OTIpe/ie/ieHNsl TIO/IXO0Z0B K (hOpMHUPOBaHUIO CoZiep>KaHUsT yuebHOTro
nipeaMeTa «Bbrosiorusi» cocTaBUIN: KOHLenTyansHbie rosioxeHuss I'OC COO o B3auMo00yC/I0B/IEHHOCTH Lie/iel, Co/iep>KaHusl, pe3y/IbTaTOB
o0yueHUs ¥ TpebGOBaHUI K YPOBHIO MO/ITOTOBKU BBIMTYCKHUKOB, M10J/I0’KeHUsT 06 0OIIMX Lie/siX ¥ MPUHLIMIIAX, XapaKTepPU3YIOIIUX COBpeMeHHOe
COCTOSIHME CHUCTeMBbI cpefiHero obiiiero obpasoBanusi B Poccuiickoii depiepariui, a Takyke MoJI0KeHHUs 0 crieljuduke 6rooruy, eé 3HaUeHUH B
TI03HaHWUH >KUBOW TIPUPO/bI U 00ecrieueHNH CyIleCTBOBaHMs uenoBeueckoro obiecta. CorsiacHO Ha3BaHHBIM TIOIOXKEHUSIM, OTIpe/iesieHbl
OCHOBHbIe (PYHKIMY TIPOrPaMMBI 10 OHOJIOTUH U e€ CTPYKTYpa.

[TporpaMMa 110 6MOJIOTHH IAET TIpe/ICTaBIeHUe O 1ie/siX, 06 0bIrelt cTpaTeruy o0yueHus, BOCITUTAHUS U Pa3BUTHSI 00YUarOIIMXCS CPeICTBaMH
yuebHoro npegmeta «buosorusi», onpeiensieT 06s3aTe/ibHOe MPeMeTHOe COoZlepKaHue, ero CTPYKTYPY, pacripe/ie/ieHye 1o pa3jiesiaM U TeMam,
PEKOMEH/IyeMyt0 10C/1e/[0BaTe/IbHOCTb U3yUeHHs] yueOHOro MaTeprasa C yYETOM MeXKIPeIMEeTHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH
oOpa3oBaTesbHOTO TpoIiecca, BO3PacTHBIX 0COOEHHOCTeH 00yUaroLXCsl.

B nporpamMme 1o 6HOIOTHH TaK)Ke YUUTHIBAIOTCS TPeOOBAHUS K I/TAaHUPYeMbIM JINUHOCTHBIM, MeTarpeJMeTHbIM U TIPeIMETHBIM pe3y/ibTaTaM
00yueHusi B (hOpMUPOBaHWN OCHOBHBIX BH/IOB yueOHO-TI03HABATeIbHOM /1esITe/TbHOCTH/Y4eOHBIX /1eMCTBUI 00yUaroIXcsi 0 0CBOEHUIO
copep>kaHust OMoIoruyeckoro 006pa3oBaHusl.

B niporpamme 1o 6uosioruu (10—11 Kmacchl, 6a30BbIi YpOBEHb) peai30BaH MPUHIIMIT TPeeMCTBEHHOCTH B U3yUeHUH OUOJIOTHH, Garoiapsi uemy
B Hell MpocMaTpHBaeTCsl HalpaB/IeHHOCTh Ha pa3BUTHe 3HAHUM, CBA3aHHBIX C ()OPMUPOBAHUEM eCTeCTBeHHO-HayUYHOT0 MUPOBO33PeHUs],
L[EHHOCTHBIX OPUEHTAI[UH TMUHOCTH, SKOJIOTHUYECKOTO MBIILIJIEHHS], Pe/ICTAaB/I€HUH O 310pOBOM 00pa3e KU3HU U Oepe’KHbIM OTHOLIIEHUEM K
OKpY>KaroIIlei IpupoiHoi cpezie. [ToaTOMy Hapsiy ¢ u3yueHHueM 00111e0H0/IOrHUecKuX TeOpHH, a TakyKe 3HaHUH O CTPOEHUM >KHUBLIX CUCTEM
Pa3HOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIUX B HUX MPOLIECCOB B TIPOrpaMMe 110 OUOJIOTHH ye/ieHO BHUMaHKe UCT0/Ib30BaHUIO
TOJTyYeHHbIX 3HAaHWM B TIOBCEIHEBHOM JKU3HU [I7IsI pellieHUs] TPUK/IaJHbIX 3afiayu, B TOM YKC/e: MPOMUIaKTHKA Hac/leICTBEHHBIX 3a00/1eBaHn
yesioBeKa, Me/IMKO-TeHeTHUeCKOT0 KOHCY/TbTUPOBAHKs, 000CHOBaHUS 3KOJIOTMUYeCKH 11e/1eC000pa3HOro ToBe/[eHHsI B OKPY>Karolliei TpUPOHOMN
cpefie, aHa/IM3a BJIMSHUS XO3SMCTBEHHOM esiITeIbHOCTH YesI0BeKa Ha COCTOSIHUE MPUPOHBIX U UCKYCCTBEHHBIX 9KOCHUCTeM. Y CU/IeHue BHUMaHUS
K TIPUKJIJIHOM HampaB/IeHHOCTH yueOHOro rpeameta « BHomorus» MpoUKTOBaHO HEOOXOAUMOCTELIO 0becrieueH st yC/IOBUM /IJIsl PEIIeHUs] OZHOM
U3 aKTya/IbHbIX 3a/1a4 IIKOJILHOTO OMOI0rnyeckoro oopa3oBaHus, KOTopas MpeArosiaraeT (GOpMUpPOBaHKe Y 00YyYaroIIUXCsl CIIOCOOHOCTH
a/lanTUPOBATHCS K U3MEHEeHUsIM JUHaMHUUHO pa3BHBalOLLerocsi COBpeMeHHOI 0 Mypa.

buosnorus Ha YPOBHE CpeJHero O6U.[€FO 06pa3OBaHI/IH 3aHMMaeT BaxkHoe MecTo. OHa obecrieuriBaeT CI)OPMHPOBaHI/Ie y 06yan-OH_H/IXCH
Hpe,E[CTaB]'IEHI/Iﬁ 0 Hay‘-IHOI‘/JI KapTHHE MHPd, PACLINPAET U 0606H_[(’:16T 3HAHUSA O JKUBOU npupozje, €6 OT/IMUUTETbHbIX MPpHU3HAKaX — ypOBHEBOﬁ



OpraHu3aljiy ¥ 3BOIOLIUY, CO3JaéT yCI0BUs AJIsi: TI03HAHUSI 3aKOHOB >KUBOU MPUPO/bl, POPMHUPOBaHUS (PYHKL[MOHABHON PaMOTHOCTH, HaBbIKOB
3[10pOBOT0 U He30macHOro obpasa >KU3HHU, SKOJOTMUYeCKOT0 MbIIIeHHS, LIeHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPO/ie U YesIOBEKY.

Bosbiioe 3HaueHre OHOIOTHST UMeeT TakKe [jisl PellieHHsT BOCITUTaTe/TbHbIX M Pa3BUBAIOIIMX 3a/layu CpeJjHero ob1ero obpasoBaHwus,
coluanu3anum obyuaroruxcsi. Mi3yyenue 6uosioruu obecreurBaeT ycioBUs it GOPMUPOBAHMUSI MHTe/IeKTYaIbHbIX, KOMMYHUKALIMOHHBIX U
VMH(OPMAaIMOHHBIX HAaBBIKOB, 3CTETUYECKOU KYJ/IbTYPBbI, CIIOCOOCTBYET MHTerpaliy 0MoIoruuecKux 3HaHUH C MpeJiCTaBAeHUsIMU U3 IpYTHX
yueOHBIX TIpeIMETOB, B YaCTHOCTH, (PM3MKH, XMMUM U reorpaduy. HasBaHHbIe TOI0)KeHUs 0 NpeiHa3HaueHUH yye6Horo npeamMeTa «brosorus»
COCTaBW/IM OCHOBY ZIJIs OTIpe/ieIeHust TIOAX0J0B K OTOOPY M CTPYKTYPHPOBAHHIO €ro COZlepKaHusl, Tpe/iCTaBIeHHOr0 B IporpamMmme 1o 61osoryu.

OTt60p comep>kaHust yueOHOTro rnpeziMera «brosiorys» Ha 6a30BOM YpPOBHE OCYIIIECTBJIEH C MMO3ULIMN Ky/IbTYPOCO0Opa3HOro Moxo/a, B
COOTBETCTBUM C KOTOPBIM 00yuarolrecs J0/DKHbI OCBOUTh 3HAHUSI M YMEHHs], 3HaUMMBble 1711 (hOPMUPOBaHUs 001I[el Ky/IbTYphbl, ONPeeIstoIIie
a/IeKBaTHOe TI0Be/IEHHe Ue/I0BeKa B OKPY Karollel TIPUPOIHON cpejie, BOCTpeOOBaHHbBIE B TOBCEAHEBHOM KU3HH U MPAKTUUECKOU /IeATeTbHOCTH.
Ocoboe MecTo B 3TOM CHCTeMe 3HAHWI 3aHUMAIOT 3/IeMEHTHI CO/lep>KaHHsl, KOTOpbIe CTy>KaT OCHOBOM [iyist ()OPMUPOBaHUS TIPe/ICTaB/IeHHUH O
COBPEMEHHOM eCTeCTBEHHO-HAYYHOUM KapTHHE MHUpa M 1EHHOCTHBIX OPUEHTAI[USIX TMYHOCTH, CTIOCOOCTBYIOIIMX T'yMaHH3al[ui OUOIOTMUeCKOTro
obpa3oBaHusl.

CTpyKTypHUpOBaHUE COJiep>KaHusl yueOHOro MaTepHasia B porpaMMe 1o OHOJIOTHM OCYIIIeCTBIEHO C YUYETOM IMPUOPUTETHOTO 3HAUEHUS 3HAHUH 00
OT/IMUUTE/TbHBIX 0COOEHHOCTSIX YKUBOM TIPUPO/IbI, O €6 YPOBHEBOM OpraHM3alldu U SBOJIIOL[UM. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro
ripeaiMeTa «buosorusi» BbifiesieHbI CleIyIOIIMe CofiepyKaTe/ibHble TMHUN: «broiorust Kak Hayka. MeTo/[bl HAyuHOTO MO3HaHus», «KiieTka Kak
buonornueckas crucrema», «OpraHu3m Kak Orojioruueckasi cucreMa», «CrcreMa 1 MHOroobpa3sre OpraHiueckoro MUpa», «OBOJTIOLHS )KUBOK
MPUPO/bI», «DKOCUCTEMBI U MPUCYLIE UM 3aKOHOMEPHOCTH».

Llesis u3yueHust yue6HOro rpegmMeTa «buosorusi» Ha 6a30BOM ypoBHe — OB/ia/ileHre 00yUaroMMUCs 3HAaHUSIMU O CTPYKTYPHO-(PYHKI[MOHATbHOM
OpraHu3al[uM KUBBIX CUCTEM PAa3HOTO paHra U NMpruoOpeTeHre YMeHHUM UCTIOb30BaTh 3TH 3HAHUS [Ijisi TPaMOTHBIX [IeMCTBUI B OTHOIIIEHUH
00BEKTOB >KUBOU TPUPO/IbI M PEIIeHUS Pa3/IMUHBIX KU3HEHHBIX TIPO0IeM.

HocTkeHue 1e/id U3yueHUst yueOHOTO rpeMeTa «buosorusi» Ha 6a30BOM ypoBHe 00ecrieurBaeTcsl pellieH|ueM CIeYIOIIUX 3aayu:

0CBOeHUe 00yUaroIIMMUCs CUCTeMbI 3HAHUM 0 OMOIOTHYeCKUX TeOpUsiX, YUeHHUsIX, 3aKOHaX, 3aKOHOMEePHOCTSIX, TUIIOTe3ax, MpaBuiax, CyKalux
OCHOBOM /17151 pOpPMHUPOBaHUs Mpe/ICTaBIeHUI 0 eCTeCTBeHHO-HayUyHOW KapTHHe MUpPa, 0 MeTOZaX HayuHOTro M03HaHMsI, CTPOeHUH, MHOT000pa3uu
1 0C0OEHHOCTSIX >KUBBIX CICTEM Pa3HOT0 YPOBHSI OPraHM3alliH, BbIIAIOIINXCS OTKPBITUSIX M COBPEMEHHBIX UCC/Ie/IOBaHUSX B OMOJIOTHM;

(dbopmupoBaHue y 00yuaroIyxcs o3HaBaTeIbHbIX, UHTEe/JIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTel B TIpoLiecce aHaau3a JaHHbIX O Ty TSX
pa3BUTHS B OMOIOTMY HaYUHBIX B3TJISIZIOB, UM U TIOX0/I0B K M3yUeHUIO KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aluu;



CTaHOBJIeHHe Y o0yuaroluxcs o01ieli Ky/IbTyphl, PYHKIIMOHATBHON TPaMOTHOCTHU, Pa3BUTHE YMeHUH 00BSICHIThL U OLleHUBATh SIBJIEHUS
OKpY>KaloIllero MyUpa >KMBOM MPHUPO/Ibl HA OCHOBAHWM 3HAHWM U OTIBITA, MTOTyUYeHHBIX TPU U3yueHUH O1O0/IoTHN;

(dopmMHupoBaHUe y 00yUaroIUXCsi yMeHHUH WITFOCTPUPOBATh 3HaUeHHe OMOIOTMUeCKUX 3HAaHUH B TTPAKTUUECKOH /1eTe/IbHOCTH UeI0BeKa,
Pa3BUTHH COBPEMEHHBIX MeIULIMHCKUX TeXHOJIOTHUM U arpoOHOTeXHOJIOTHH;

BOCITUTdHHE Y6E)K,E[éHHOCTI/I B BO3MO>KHOCTH TT03HAHHS Ue/I0BEKOM JKUBOI Mnpuponbl, HEO6XO,E[I/IMOCTI/I GEPE)KHOFO OTHOIIIEeHHA K HEﬁ, CO6JII-O,E[EHI/IH
3TUUYECKHWX HOPM IIpHU IIPpOBeJEHUN O1OIOrHUeCKUX I/ICCIIe,Z[OBaHI/II\/’I;

OCO3HadHHe LIEHHOCTH OMOIOrMUeCKUX 3HAHUI AJId TIOBBILIEHWSA YPOBHS 9KOJIOTUUECKOM KYJIbTYPBbI, OJId Cl)OpMI/IPOBaHI/IH HAy4HOTI'O
MHPOBO33DEHUAA;

npUMeHeHue TIPUOOPeTEHHBIX 3HAHWUHM U YMEHUH B MTOBCEeJHEBHOM >KHU3HH JIJIS1 OL[eHKH TTOC/Ie/ICTBUI CBOEH /1esITe/TbHOCTH 110 OTHOIIIEHHUIO K
OKpY’Karolrleli cpesie, COOCTBEHHOMY 3710pPOBbI0, 000CHOBaHME U COOJTFO/IeHHe Mep MPOGU/IaKTUKK 3a00/1eBaHUH.

B cucreme cpesHero obijero o6pasoBanus «buosorusi», n3yuaemasi Ha 6a30BOM YPOBHe, sIB/IsIeTCSl 00s13aTelbHBbIM yueOHbIM TpejMeToM,
BXOZSIIMM B COCTaB MpegMeTHOH 00/1acTi «ECTecTBeHHO-HayUHbIe TIPeIMeThD».

st u3yueHust 6ronoruy Ha 6a30BOM YpOBHE Cpe/iHero 0011ero oopazoBanust oTBoAuTcs 68 uacos: B 10 kmacce — 34 vaca (1 yac B Heziesro), B 11
kacce — 34 yaca (1 vac B Hezie



COAEPXXAHUE OBYUYEHUSA
10 K/TACC
Tema 1. buosiorus Kak Hayka.

Buonorus kKak Hayka. CBsi3b OM0O0THY C 0011jeCTBEHHBIMHY, TEXHUUECKIUMH U IPYTYMH eCTeCTBeHHbIMU HayKaMu, (unocodueld, STUKOH,
3CTETUKOU U 1paBoM. Posb 6rosioruu B pOpMHUPOBAHMH COBPEMEHHOM HayYHOU KapTHUHBI Mupa. CrcteMa OHMOI0rHYecKruX HayK.

MeTo/ibl TO3HAHUS KUBOH MPUPOABI (HaO/II0/IeHre, SKCIIEPUMEHT, ONKCaHKe, U3MepeHHe, KiacCcuduKarys, Mo/ieTMpOBaHKe, CTaTUCTHUeCKast
00paboTKa JIaHHBIX).

JemMoHcTpanmu:

[Toptpetsr: Y. Jdapsun, I'. Mengesns, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabnuiibl ¥ cxeMbl: «MeTo/bl TO3HAHUS )KUBOU TTPUPO/bI».

JIabopaTopHbIe H MPAKTUYECKHE PadoThI:

[MpakTrueckast pabota Ne 1. «lcriosib30BaHre pa3TMUHBIX METO/I0B TIPH U3yUeHUH OHOIOrMYecKUX 00BHEKTOBY.

Tema 2. JKuBble CHCTeMBI M MX OpraHu3alus.

JKuBble cuctembl (61ocHcTeMbl) Kak rpegMeT u3ydeHus 6uonoruy. OTanuMe )KUBBIX CUCTEM OT HEOPraHW4eCKOoW MPUPOJbI.

CpoticTBa buocucTeM U UX pa3HooOpa3ue. YPOBHU OpraHU3al[ii OMOCUCTeM: MOJEKY/ISIPHbBIN, KIIeTOUHbIN, TKaHeBbIi, OpraHW3MeHHbIH,
MOy ISIIIUOHHO-BU/I0BOM, SKOCUCTEMHBIH (O0HOreorieHOTHUeCKHii), brochepHbIi.

JeMoHCTpanuu:
Tabmuipl u cxembl: «OCHOBHBIE TIPU3HAKU )KU3HU», « Y DOBHU OPraHU3aLUY >KUBOW TIPUPOJBI».

Ob6opyznoBanue: Mozienb Monekyssl JJHK.



Tema 3. XMHuecKuii COCTaB U CTPOeHHe K/IeTKH.
XHWMUUECKUM COCTaB KIeTKA. XMMUUeCKHUe 3/IeMeHThI: MaKpO3JieMeHTbl, MUKPO3/ieMeHTbl. BoJja M1 MuHepasibHble BellleCTBa.
OyHKI[UY BOZIBI 1 MUHEpa/IbHBIX BEIeCTB B KieTke. [Toaep>xaHrue oCMOTHYeCKOTo OaaHca.

Benku. CoctaB 1 cTpoeHue 6e1K0B. AMUHOKHC/IOTEI — MOHOMePHI OenkoB. He3ameHrMble 1 3aMeHHUMble aMUHOKHCIOTBI. AMHUHOKHC/IOTHBIN
COCTaB. YPOBHH CTPYKTYphI O€IKOBOW MOJIEKY/IbI (TIepBUYHAs, BTOPUYHAsI, TDeTUUHAs ¥ UeTBePTUYHAs CTPYKTypa). XMMHUYeCcKre CBOWCTBA
benkoB. Buosornueckue GyHKLUM 6€NKOB.

depmeHTHI — OGHOTOTMUeCKHe KaTaan3aTopsl. CTpoeHre GepMeHTa: akTUBHBIN IeHTp, cyOcTpatHas crienduuHocTh. KodepmeHThl. ButaMuHbI.
OT1nnuust GepMeHTOB OT HeOpraHMUeCKUX KaTaan3aTopoB.

YrneBozpl: MOHOCaxapH bl (T/IFOKO3a, prbo3a u fie30kcuprbo3a), Avcaxapyisl (caxapo3a, J1aKTo3a) U TorMcaxapuibl (Kpaxmar, TJTUKOTeH,
Le/110/103a). brosiornueckre GyHKLMY YI/IeBO/OB.

Jlvunuger: TpurmuLepuisl, pochommnuasl, crepongsl. ['napodunbHo-ruapodobHble cBoiicTBa. bruonornyeckue GyHkuyy munyaoB. CpaBHeHHe
yT/1eBOJI0B, O€/IKOB U IUTIH/I0B KaK UICTOUYHUKOB SHEPTHH.

HyxknennoBsle kuciotsl: JITHK u PHK. Hykneotu il — MOHOMepBI HyK/1eMHOBBIX KUC/I0T. CTpoenue u ¢pyHkiuu [JHK. CTpoeHre u pyHKIMU
PHK. Buzpl PHK. AT®: cTpoenue u ¢pyHKLMH.

LluTonorusi — Hayka o KjeTke. KnetouyHasi Teopusi — MpuMep B3aUMO/eNCTBUS Ulel U (paKTOB B HAYYHOM TTO3HAHUU. MeTo bl U3yUYeHUs] KIeTKHU.

KiieTKa Kak 1ie/iocTHasi >kuBasi cricteMa. OO1iie MpH3HaKK KJIeTOK: 3aMKHYTasi Hapy>kHast MeMOpaHa, MosieKybl JJHK Kak reHeTHUeCcKui amrapar,
cucteMa cuHTe3a berka.

TurbI KIeTOK: 3yKapuoTHYecKast U pokapuoTuueckas. Oco6eHHOCTH CTPOeHUs TPOKapUOTUUeCKon KieTku. KineTouHasi creHKa 6akTepuid.
CTpoeHre 3YKapuOTUUeCKOM KeTKH. OCHOBHbBIE OTJTHUMSI PACTUTETbHOM, YKMBOTHOM U I'PUOHOM K/TeTKHU.

[ToBepXHOCTHBIE CTPYKTYPBI K/IETOK — K/IeTOUHAsl CTeHKa, TJIMKOKa/IUMKC, UX QyHKUuH. [1na3maTtnyeckass MembpaHa, eé cBOMCTBA U (PYHKIUU.
Llutoruia3ma u eé opraHou/ibl. OqHOMeMOpaHHbIe opraHou bl KieTku: OI1C, anmapaT I'obaKu, mi3ocoMbl. [1o/1yaBTOHOMHBIE OPraHOUAbBI
KJIETKW: MUTOXOHZPUH, TIacTUAbL. [TponcxoskaeHre MUTOXOH/IpUM | TacTuf. Bugpl miiactu. HememOpaHHbBIe OpraHOW b KJIETKH: PUO0COMBI,
KJ/IETOUHBIN LIEHTP, L|eHTPUOJIM, PECHAYKH, )KT'YTUKU. PYHKIIUM OPraHOU/I0B KIeTKu. BkitoueHus.



S11po — perynsTopHbIi LeHTp KieTKd. CTpoeHue sifipa: siiepHasi 000/104Ka, Kaproria3Ma, XpOMaTHH, SI/IPHIIIKO. XPOMOCOMBI.

TpaHCopT BelleCTB B KileTKe.

JeMoHCTpanum:

IToptpets!: A. JleBenryk, P. I'yk, T. IlIsann, M. [llneipen, P. Bupxos, [Ix. YorcoH, ®. Kpuk, M. Yunkunc, P. ®panknuy, K. M. bap.
HOuarpammel: «Pacrpe/ienieHre XUMAYECKUX 37IEMEHTOB B HEXXUBOUW TIpUpo/ie», «PacrnpejesieHre XUMUUECKHX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabnuibl 1 cxembl: «Ileproanueckas TabuIa XUMUUYECKUX 3/IeMeHTOB», «CTpoeHre MOJIeKy/ibl BO/IbI», «brocrHTe3 benka», «CTpoeHHe
MOJIeKY/IbI Oesika», «CtpoeHue dhepmeHTa», «HyknenHosbie kucioTel. JJHK», «Ctpoerne Moneky/ibl AT®», «CTpoeHHe 3yKapruOTHUeCKOMH
K/1eTKW», «CTpoeHre >KUBOTHOU K/1eTKU», «CTpoeHHe pacTUTebHOW KJIeTKW», « CTpoeHre NpOKapuoTHUeCcKon KieTKn», «CTpoeHue siipa
KJIETKW», «YTJIeBOABD», «JIUMUIB.

Ob6opyioBaHMe: CBETOBOM MUKPOCKOTI, 000py/10BaHMe /1715 POBeieHust Hab/roieHn , h3MepeHnH, SKCIIePUMEeHTOB, MUKPOTIperiapaThl
PaCTUTe/IbHBIX, YKUBOTHBIX U OaKTepUaTbHBIX KJIETOK.

JlabopaTopHbIe H MPAaKTHYeCKHe PadoThI:
JTabopatopHasi pabota Ne 1. «/3yueHue KaTaIMTUUECKOW aKTUBHOCTH (hepMEHTOB (Ha TIpUMepe aMK/Ia3bl UM KaTasasbl)».

JIaboparopHasi pabota Ne 2. «/3yueHure CTpOeHUs KJIeTOK PAaCTeHUH, YKMUBOTHBIX U OaKTepHii 10Jj MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpernapaTax u
VX OIUCaHUe».

Tema 4. )KusHeaeaTeIbHOCTh K/JI€TKH.

OOMeH BellecTB, UM MeTab0M3M. ACCUMUIIAIUS (TJTaCTUUECKUH 00MeH) U AMCCUMUIISLIUS (SHEpreTUUYeCKuii 0OMeH) — ZiBe CTOPOHBI €JIMHOTO
nipotiecca MetabosiuaMa. Posib 3aKOHOB COXpaHEeHHUsI BEeIL|eCTB ¥ SHEPTHUH B TIOHUMaHUM MeTabosr3Ma.

Twurier 0OMeHa BellleCTB: aBTOTPOQHBIN U reTepoTpodHbIi. Posb hepMeHTOB B 0OMeHe BelljeCTB U NPeBpPallleHU SHePIUU B KIIeTKe.

dotocuHTe3. CBeToBasi U TeMHOBas (asbl poTocuHTe3a. Peakiinu orocrHTe3a. D(PpPeKTUBHOCTL (POTOCHHTe3a. 3HaueHue (POTOCHHTe3a /ISt
)KU3HU Ha 3emsie. BiusiHve ycioBuii cpefipl Ha (POTOCHHTE3 M CIIOCOOBI TTOBBIIIEHHS €T0 MPOAYKTUBHOCTH y KYJ/IbTYPHBIX PaCTeHUH.

XemocuHTe3. XeMOCHHTe3UpyHoliie OakTepru. 3HaUeHe XeMOCUHTe3a [I/Isl )KU3HU Ha 3eMie.



OHepreTHueckuii 0OMeH B K/ieTKe. PaciijeryieHre BeIeCcTB, BblJe/IeHHe Y aKKyMY/TMPOBAaHHE SHEPTUH B KJIETKe. JTallbl SHEPreTHUecKoro oomMeHa.
I'mukonu3. BpokeHue u ero BU/ibl. KUC/IOpO/IHOE OKMC/IEHHE, UK KIeTOuHoe abixanue. OkucurensHoe hochopunupoBanue. hheKTUBHOCTh
SHEepreTUUecKoro oomMeHa.

Peakuyu MaTpuuHoro cuHTe3a. I'enetndeckas uHgopmanus u [JTHK. Peanusanus reHeTuueckoi nHGopMaluu B KieTke. ['eHeTHUUeCKHI KO, U er0o
cBoicTBa. TpaHckpuriiys — MaTpuuHbiv cuaTe3 PHK. TpaHcsius — 6uocuHTe3 6esika. DTaribl TpaHcsiyyd. KoarpoBaHue aMUHOKHCTIOT. Postb
pubocoM B brocrHTe3e OesiKa.

HexkeTouHble (hOpMbI )KHU3HU — BUPYChI. McTopus oTKphITHs BUpPYCOB (/. 1. ViBaHOBCKMit). OCOO€HHOCTH CTPOEHUS U KU3HEHHOTO 1IUK/Ia
BUPYCOB. bakrepuodaru. bosesnu pacteHu, >KUBOTHBIX U Uei0BeKa, BbI3biBaeMble BUpycaMu. Bupyc ummyHozeduiura yenoeka (BUY) —
B030yautens CITW/Ja. ObpaTHasi TpaHCKPUIILIMS, peBepTasa v uHTerpasa. Ilpodunaktika pacripocTpaHeHus BAPYCHBIX 3a00sieBaHUH.

JemMoHcTpanu:
[Toptpetsi: H. K. Konbiios, [. Y. IBaHoBckuii, K. A. Tumupsizes.

Tabsuiiel ¥ cxeMbl: « TUTIBI TUTaHUS», «MeTabomm3M», « MUTOXOHAPUST», «DHEepPreTUUecKuii ooMeH», «Xioporiact», «®oTocuHTe3», «CTpoeHue
IOHK», «CtpoeHre 1 pyHKIIMOHHUPOBaHUe TeHa», «CuHTe3 Oesika», «['eHeTHuecKuii Kofi», «Bupycoi», «bakreprodaru», «CTpoeHue u
JKU3HeHHBIM 1K/ Bupyca CITM Ja, 6akrepuodara», «Permkamuyst [JTHK».

OO6opygoBaHue: Mofeu-anruiiKauuy «Y gsoenure [JJHK v TpaHckpuriusi», «bruocunres 6enka», «CTpoeHWe KIeTKW», Mofesb cTpyKTypbl JJHK.
Tema 5. PasMHoOXKeHHe M HHAMBH/Ya/IbHOE pa3BUTHe OPraHU3MOB.

KrieTouHbIM 1[UKJ/I, WU )KU3HEHHbIN LUK KiieTKu. HTepdasa u muto3. TIpoiiecchl, npoTekaroiiye B uHTepdase. Perivkaiiys — peakiys
MaTpuuHoro cuuTe3a [JHK. CTpoeHre XpoMocoM. XpOMOCOMHBIM Habop — KapUOTHIL. JIUTIONIHBIN U TalVIOMIHbIA XPOMOCOMHBIE HaOOPBI.
XpoMatuzpl. LluTosiornyeckue 0CHOBBI pa3MHOKEHUSI U UHAWBU/YalbHOTO Pa3BUTUSI OPraHU3MOB.

Henenve knetku — muto3. Ctaguu muto3a. [Iporieccel, mporcxosiye Ha pa3HbIX CTaUsIX MATO3a. bruoornyeckuii CMbIC/I MUATO3a.
[Tporpammupyemasi THOe/b KJIeTKH — ariorTo3.

@®opmbl pa3MHOKeHUsI OPraHU3MOB: Oecriosnioe U To/i0Boe. Buipl 6eCriosioro pa3MHOXKeHUS: /lefieHHe HaJiBoe, ITOYKOBaHUe O/IHO- U
MHOT'OK/IETOUYHBIX, CITOPO0Opa30BaHKe, BereTaTUBHOE pa3MHOXKeHHe. VICKyCcCTBeHHOe KJIOHUPOBaHKMe OPraHM3MOB, €r0 3HaUeHHe [Ijist CeTeKIIUH.



ITonoBoe Pa3MHOXeHHE, ero OT/IMUKA OT becronoro.

Metios. Ctaguu Melio3a. [Tporjeccel, mpoucxopsiiue Ha cTagusx Melio3a. [ToBejeHre xpomocom B metio3e. Kpoccunrosep. buonoruueckuii
CMBICJT ¥ 3HaueHue Meio3a.

["ameToreHe3 — rporjecc 06pa30BaHus MOMOBBIX K/I€TOK Y )KUBOTHBIX. [10/I0BBIE >Kejie3bl: CEMEHHUKHU U SUYHUKU. OOpa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/, silieK/IeTKa) — criepMaToreHe3 v oBoreHe3. OCOOeHHOCTH CTPOeHUsT SIMLIEK/IETOK U CIIePMaTO3010B.
OmopoTBOpeHue. TTapTeHoreHe3s.

WHauBKyansHOe pa3BuThe (OHTOreHe3). DMOpHOHa/IBHOE pa3BUTHe (3MOpHoreHe3). JTarbl SMOPUOHATEHOTO Pa3BUTHS Y TIO3BOHOUHBIX
JKUBOTHBIX: IpobJieHNe, racTpy/isitiusi, opraHoreHes. [ToctambproHanbHoe pa3BuTHe. TUIIbI TOCTIMOPUOHA/IBHOTO Pa3BUTHSL: TIPSIMOe, HerpsiMoe
(/TmumHOUHOeE). BrvsiHMe cpefibl HA pa3BUTHE OPraHU3MOB, (AKTOPhI, CTIOCOOHbIE BbI3bIBATh BPOXK/EHHbIE YPO/CTBA.

Poct v pa3BuTHe pacteHui. OHTOreHe3 1{BeTKOBOIO pacTeHUs: CTPOeHHe CeMeHU, CTajul pa3BUTHS.
JeMoHCcTpanum:

Tabmurp! u cxembl: «@OpMBI pa3MHOXKEHHSI OPTaHU3MOB», «/{BOIHOe OT/I0IOTBOPEHME Y [IBETKOBBIX PaCTeHHi», « BereraTMBHOe pa3MHOKeHHe
pacTeHHi», «/leneHre KIeTKu 6akTepuii», « CTpOeHHe TIOI0BBIX KIeTOK», «CTpoeHHe XPOMOCOMBI», « KIeTouHbIH IUK/I», «Permmkaryst [THK»,
«Mwurto3», «Melio3», «[Ipsimoe 1 HenpsiMoe pa3BUTHe», «['aMeToreHe3 y M/IEKONUTAIOLUX U YeioBeKa», « OCHOBHbIE CTaZJUM OHTOreHe3a».

OO6opyioBaHKe: MUKPOCKOIT, MUKpOTIperiapaThl « CIiepMaTo30U/ibl MJIEKOTIMTAIOIIEro», «HIeKIeTKa MIIEKOTIUTAoITero», « KapuokuHes B
KJIeTKaX KOpelllKa JTyKa», MarHUTHasi Mo/le/b-anriukalus «/lenenve knetku», Mogenb JJHK, Mogens MeTada3Hoit XpoMOCOMBI.

JIabopaTopHbIe H MPAKTUYECKHE PadOThI:

Jlabopatophasi pabota Ne 3. «HabrosieHre MuTo3a B K/IeTKaX KOHUMKA KOPEIIIKa JTyKa Ha TOTOBBIX MHUKpPOTIperapaTax».
JlaboparopHast paboTa Ne 4. «/3yueHHe CTpOeHHs TTOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOITpPeriapaTax».

Tema 6. HacsieacTBeHHOCTH M U3MEHYUBOCTb OPraHU3MOB.

[TpenmeT u 3a/jauu reHeTHKU. MICTOpHST pa3BUTHSI TeHETUKU. PoJib IIUTO/IOrUK ¥ SMOPHOJIOTMH B CTAaHOBJ/IEHUM TeHeTHUKH. BK/1a/| poCCHIiCKUX 1
3apy0e)KHbIX YUEHBIX B pa3BUTHe T'eHeTUKU. MeTo/ibl reHeTUKU (THOPUA0I0THUeCKUid, LIUTOreHeTUYeCKU, MOJIeKY/ISIPHO-TeHeTUUeCKHUH).
OcHOBHbIe reHeTUUYeCKHe MTOHATHUSA. ['eHeTHYecKasi CUMBOJIMKA, UCTIO/Ib3yeMas B CXeMax CKpellBaHui.



3aKOHOMEPHOCTH Hac/ie/[0BaHUs TIPU3HAKOB, YCTaHOB/eHHbIe . MeHesieM. MOHOTHOPHHOE CKpellvBaHue. 3aKOH eIMHO00pa3susi rubpuzioB
MepBoro rnokosyieHus. [IpaBUIo JOMUHUPOBaHUS. 3aKOH PacIlieryieHys IPU3HaKoB. ['UroTe3a yMCcTOTHI ramet. [1o/1HOe U HeroHoe
JIOMUHUPOBaHME.

HOurubpugHoe cKpelijBaHue. 3aKOH He3aBUCUMOTr0 Hac/iel0BaHUs TIPU3HAKOB. LluToreHeTHYeCKrie OCHOBBI IMTMOPUHOTO CKPEIUBaHKSI.
Amnanusupytolriee cKpelijuBaHue. Vcriosb30BaHre aHaIM3UPYIOIEro CKpeljuBaHusl [/l OTpe/ie/ieHrs TeHOTHTIa 0COOM.

CuernieHHOe HaciefloBaHye MPU3HAKoB. Pabota T. MopraHa 1o CIiernieHHOMY Hac/ieZoBaHUI0 TeHOB. HapyiieHue clLieTieHusi TEHOB B pe3yJ/ibTaTe
KPOCCHHTOBepa.

XpOMOCOMHaH TeOopHrsd HaC/1eJCTBEHHOCTH. I'eHeTHueckue KapThI.

I'eHeTuKa 1oa. XPOMOCOMHOE ornpene/jieHue 11071d. AYTOCOMBI U T10J/IOBbI€ XpPOMOCOMBI. I'omorameTHbIe U rereporameTHbi€ OPraHU3MBI.
HaCJIeAOBaHI/Ie TMPpHU3HAKOB, CLETVIEHHLIX C ITOJIOM.

M3MeHUHBOCTb. BI/I,Z[LI N3MEHUMBOCTU: HEHAC/IeACTBEHHAA WU HaC/iIeJCTBEeHHas. Ponb cpefbl B HEHaCHEﬁ[CTBEHHOﬁ HN3MEHUYMBOCTH. XapaKTepI/ICTI/IKa
MOAHQ)HK&HHOHHOﬁ N3MEeHUHMBOCTH. BapI/IaI_[HOHHbIﬁ PA4 1 BapUallMOHHaA KpUBasd. HopMa peaKlu IMprU3HakKd. KonnuecTBeHHbIe M KaueCTBEeHHbIE
IMPHU3HAKH 1 UX HOPMd pedKIhH. CaoiicTBa MO,Z[I/I(bI/IKaL[I/IOHHOI‘/JI HN3MEHUYHBOCTH.

HacnezicTBeHHas, WM TeHOTUITUYECKasi, U'3MeHUMBOCTh. KoMOMHATHBHAs N3MEeHUMBOCTb. Meli03 U 10J/I0BOH MPOolLiecc — 0CHOBa KOMOWHATUBHOM
M3MEeHUYMBOCTU. MyTallMOHHasi U3MeHYUBOCTh. Knaccudukaiiusi MyTaljuii: TeHHble, XPOMOCOMHbIe, TeHOMHbIe. HacToTa U MPUUMHBI MyTaLAM.
MyTareHHble (hakTOpbl. 3aKOH TOMOJIOTHUYECKUX PSIZIOB B Hac/ie[[CTBeHHOM n3MeHUnBOCTU H. V. BaBuoga.

BHEHﬂepHaH HaC/1eCTBeHHOCTb U U3MEHUHBOCTbL.

I'eHeTrka uesnoBeka. Kapriotumn uesoBeka. OCHOBHbIE METO/IbI T€HETHKU Ue/I0BEKA: TeHea/lornueCcKuid, 0/TM3HEL0BbIN, [TUTOTeHeTUYeCKHH,
OMOXUMHUECKUH, MOJIEKY/IIPHO-TeHeTHUecKuii. CoBpeMeHHOe orpe/ie/ieHre TeHOTHUIIA: MIOJTHOTeHOMHO€e CeKBEHUPOBaHUe, TeHOTUITMPOBaHKE, B
TOM yuce ¢ momolibto T111P-ananu3a. HacnencTBeHHbIe 3a00/1eBaHuYs YesioBeKa: TeHHbIe 60/1e3HU, 60sie3HU C Hac/IeJCTBeHHOU
TIpepacriooKeHHOCTbI0, XpOMOCOMHbIe 60/ie3HU. CoMaTUUecKue 1 TeHepaTuBHbIe MyTaliuid. CTBOJIOBbIe K/eTKH. [IpUHIUIIBI 30poBOro obpasa
JKU3HH, JUArHOCTUKY, TPOMUIAKTHKY U JIeUeHUs] reHeTUUecKux 6osie3Helt. MeIMKO-reHeTHUeCKoe KOHCYJTbTUPOBaHKe. 3HaueHue MeIULUHCKON
TeHeTHKH B MPeIOTBPAIleHUH U JIeUeHUH TeHeTUUeCKUX 3a00/1eBaHuU ueioBeKa.

JemMoHcTpanmu:

[Toptpetsl: I'. Mengens, T. Moprah, I'. ne ®pus, C. C. YetBepukos, H. B. Tumodeer-Pecosckuii, H. V. BaBunos.
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Tabsuiiel ¥ cxeMbl: «MOHOTUOPHAHOE CKpell[BaHKe U ero IIUTOreHeTHYecKasi OCHOBa», «3aKOH pacIlieryIeHUsl ¥ ero [UToreHeTHuecKasi OCHOBa»,
«3aKOH UHCTOTBI raMeT», «JurubpugHoe ckpeluBaHue», « L luTosoruueckre 0CHOBBI JUTMOPUAHOTO CKPeIUBaHus», «Melo3»,
«B3aumogelicTBre anjie/ibHbIX TeHOB», «['eHeTHUYeCcKue KapThl paCTeHUM, )KUBOTHBIX U YesloBeKa», «I'eHeTHKa 1moJsia», «3aKOHOMepPHOCTH
HacseJoBaHusl, CLIETIJIEHHOTO € T0JI0M», « KapuoTuIibl uesioBeka v JKMBOTHBIX», « BU/ibl U3MeHUMBOCTUY», «MoaudukalioHHas U3MeHUMBOCTbY,
«HacnenoBanue pe3yc-dakropa», «['eHeTHKa Ipynn KpOBU», «MyTal[MOHHAast K3MEHUHUBOCTbY.

Ob6opyoBaHMe: MO/ie/TU-aMTIIMKaLK «MOHOTHOPUHOe CKpelliBaHue», « HermomHoe JOMUHUPOBaHUe», «JurnOpuHOe CKpeluBaHue»,
«[TepekpécT XpoMOCOM», MUKPOCKOTT M MUKpoTipernapar «/Ipo3oduia» (HopMa, MyTaijuu (hopMbl KPbIZIbeB U OKPAaCKH Tesia), repbapuii «I'opox
TIOCEBHOW».

JIabopaTopHbIe H MPAaKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 5. «/3yueHue pe3yabTaTOB MOHOTMOPUIHOTO ¥ JUTHOPUAHOTO CKPEIMBaHUs Y IP030(HIIbI HA TOTOBBIX
MUKpOTperaparax».

JlaboparopHast pabota Ne 6. «/3yueHre MOAMMDHUKAIMOHHON U3MEHUMBOCTH, IIOCTPOEHHE BapUAL[MOHHOTO Psijia ¥ BapUALIMOHHOW KPHUBOM».
JlabopatopHasi pabota Ne 7. « AHa/IM3 MyTaLuii y Apo30(usbl Ha TOTOBBIX MUKPOTIperiapaTax».

[TpakTryeckast pabora Ne 2. «CocTaB/ieHHe 1 aHa U3 PO/IOC/IOBHBIX UesloBeKa».

Tema 7. Cenekijusi opranu3mMoB. OCHOBBI OMOTeXHO/IOTHH.

CeneKiysl Kak HayKa U TIpoLiecC. 3aposKeHre CeieKI[uM 1 loMecTrKalus. Yuenue H. Y. BaBuioBa o 1jeHTpaxX MPOUCXOKAEHUSI 1 MHOT000pa3ust
KYJIbTYPHBIX pacTeHUl. LleHTpbl MpOMCXOKAeHUs JOMAILHUX XKUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHbIe METO/IbI Ce/leKIMK. MacCoBbIi Y MHAVBU/Ya/IbHBIN OTOODPHI B Ce/IeKIMY PaCTeHUH U )KUBOTHBIX. OIjeHKa 3KCcTepbepa.
Brm3kopocTBeHHOe CKpeljuBaHre — MHOpUAUHT. Yucrtas muaus. CKpellyBaHue YHCTBIX JMHWHN. ['eTepo3uc, v rubpuHast Cua.
HepogcTBeHHOe cKpelBaHue — ayTopuauHr. OTtaanéHHas rubpuausanus u eé ycrexu. VIcKyCcCTBeHHBIN MyTareHe3 U TI0/TyueHHe TTOJTUTIONOB.
HocTrxeHUs ceneKLMy pacTeHUM, )KUBOTHBIX U MUKPOOPTraHHU3MOB.

buorexHo/orus Kak OTpaC/ib IIPOMU3BOACTBA. I'enHas HNH)XEHEDPUS. OTarbl CO31aHHA peKOM6HHaHTHOﬁ ,Z[HK U TPAHCT'€HHBIX OPrdHU3MOB.
Knetounas HNH)XEHEePUs. Knetounsle KYJIbTYDBI. MI/IKPOKJ'IOHEIJ'H:HOE Pa3MHOXXeHHne paCTEHHﬁ. KJIOHI/IpOBaHI/Ie BBICOKOITPOAYKTUBHBIX
CeJIbCKOXO3SIMCTBEHHbBIX OpraHM3MOB. DKOJ/IOTUUeCKHe U 3TUUeCcKue HpO6J’[€MBI. I'MO - reHeTuuecku MOAI/I(i)I/IL[I/IpOBaHHBIe OpraHM3MBlI.
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emoHcTparuu:
[Toptpertsr: H. 1. BaBunos, Y. B. Muuypus, I'. [l. Kaprieuenko, M. @. I1BaHOB.

Tabmurpl 1 cxembl: KapTa «L[eHTpbI TPOMCXOXK/[eHNs 1 MHOT000pa3susi Ky/IbTYPHBIX pacTeHHii», «[Iopozb! JoMalHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuii», «OtaanénHas rubpuansanusi», «Pabotel akagemuka M. @. ViBaHoBa», «[Tommmnongusi», «O0beKTbI OMOTEXHOIOTUN,
«KseTouHble Ky/nbTyphl U KJIOHUPOBaHKe», « KOHCTpyrpoBaHue U TepeHOC TeHOB, XPOMOCOM».

Ob6opyaoBaHUe: MyJIsDKU TUI0JJOB M KOPHETJIOZ0B IUKUX ()OPM U KYJIbTYPHBIX COPTOB PacTeHUM, repbapuii «CebCKOX035MCTBEHHbIE PAaCTEHUS».
JIabopaTopHbIe H MPAaKTHYECKHe PadoThI:

IKckypcusi «OCHOBHbIE METO/IbI U IOCTVXKEHUSI CeIeKLIMY PaCTeHUI U )KUBOTHBIX (Ha Ce/IeKLIMOHHYI0 CTaHLIMIO, TiJIeMeHHYo dhepmy,
COPTOMCIIBITATeTbHBIM YUaCTOK, B TETJTMUYHOE XO35HCTBO, TaO0OPaTOPHIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPa)».

11 KITACC
Tema 1. DBo/IIOI{HOHHAA OMO/IOTHS.

ITpeAnochIIKKM BO3HUKHOBEHUST SBOJTFOI[MOHHON TeOpUH. DBOJTFOIJMOHHAS TEOPUS U €€ MeCcTo B OM0JIoTHH. BiusiHMe 3BOJTFOIMOHHON TEeOpUH Ha
pa3BuTHe OUOJIOTHUU U APYTUX HaYK.

CeugerenbCcTBa 3BO/IIOLMHU. [1aeoHTO/IOrMUECKYE: TTOC/Ie,0BAaTe/IbHOCTD MTOSIBJIEHUS] BU/IOB B [1a/1IeOHTOJIOTMYEeCKOM JIETOITUCH, TlepeXO/Hble
(dopmbl. Bruoreorpaguueckue: cXofCTBO U pasnuuMe (ayH U (JIop MaTepUKOB U OCTPOBOB.

BMGPI/IOHOFI/I‘JECKI/IQC CXOACTBA U pA3/TMUMA 9M6pI/IOHOB Pa3HBIX BUAOB IT03BOHOYHLIX. CpaBHI/ITeJ'H:HO—aHaTOMI/I‘JECKI/IeI roMoOJIOrn4yHkLIe,
dHa/IOTUUHbIE, pyAUMEHTAPHBIE OPr'dHbl, dTABU3MBbI. MOJ'IEKYJIHPHO-6HOXI/IMI/I‘JECKI/I€I CX0A4CTBO MeXdHM3MOB HAC/IeACTBEHHOCTHU M OCHOBHBIX
MeTab0TMUeCcKUX HyTeﬁ Y BCeX OpraHM3MOB.

OBotoriuoHHas Teopusi U. [lapBuHa. [IpenochliKy BO3HUKHOBEHUS JapBUHU3Ma. [IBIOKYILMe CUJTbl SBOIOLIMK BUOB 10 JlapBuHY (M30bITOUHOE
pa3MHO)KeHHe IpYU OrpaHUYeHHOCTH PeCyPCOB, Heolpe/ie/IéHHasi U3MEHUMBOCTh, Oopb0a 3a CylllecTBOBaHHe, eCTeCTBEHHBIN 0TOOP).

CuHreTtnyeckas Teopus 3BomoLuu (CTO) 1 eé 0CHOBHbIE TIOJIOKEHUSI.

MI/IKPOBBOJII-OL[I/IH. HOHYJIHL[I/IH KdK € IMHHId BUd 1 3BOJIFOLIUH.
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[Broxyiiye cusbl (haKToOphl) BOTIOLIMU BUJIOB B TIPHUPO/e. MyTallMOHHBIN TTPoLiecC ¥ KOMOWHAaTUBHAs U3ME@HUMBOCTD. [10My ISI1IMOHHBIe BOJTHBI U
npeiid reHoB. M30/s11usi 1 MUTpaLIUS.

EcrecTBeHHbIM 0TOOp — Harpa/sitoLui (akTop 3Bo/oruu. @opMbl ecTeCTBeHHOT0 0TOOpa.

[Tpucriocob1eHHOCTh OPraHU3MOB KakK pe3y/bTaT 3Bo/ouyu. [Tprmeps! mpucriocobieHuii y opraHu3MoB. ApoMoph03bl U MAN0aAaNTaL|H.
Bup u Bupoo6pasoBanue. Kpurepun Buzia. OcHoBHBIE (hopMbl BH000pa30BaHust: reorpaduueckoe, IKOI0THIecKoe.

Makpo3sBomonusi. PopMbl 3BOMOLMH: (hrineTHUecKasi, JUBepreHTHasi, KOHBepreHTHasi, apassenbHasi. HeobpaTMoCTh 9BOIOLNH.
ITpoucxoxzaeHre OT HecCreLjua/IM3UpOBaHHbIX NpeAKoB. [Iporpeccupyrolnas crienuanu3anys. AganTUBHas paguariys.

JeMoHCTpanuu:

[Toptpets!: K. JIunnen, XK. b. Jlamapk, Y. /lapsusn, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mronnep, A. H. CeBepLos.

Tabmurpl 1 cxembl: «Pa3BUTHE OPraHUYeCKOr0 MUPA Ha 3eMiie», «3apOAbIIH T03BOHOYHBIX )KUBOTHBIX», «APXe0onTepUuKkc», «®opMbl 60psObI 3a
cylecTBOBaHUe», «EcTecTBeHHBIN 0TO0pP», «MHOroobpasue copToB pacTeHuit», « MHOroobpasue nopoz )KMBOTHBIX», «[lomysrmm»,
«MyTaloHHas U3MeHYUBOCTb», « ApoMopdo3bi», «VanoasanTaumm», «O611as AereHepalys», «/JBKylIye CUIbI 9BOTIOLUW», «KapTa-cxema
mapiupyTa nyTetectBus U. JJapBuHa», «bopbba 3a cyijecTBoBaHre», «IIpucrocobieHHOCTh OpraHu3MoB», «['eorpaduueckoe
BU/J000pa3oBaHue», « IKOJIOruUecKoe BU000pa3oBaHue».

O6opygoBaHMe: KOJITEKIUS HACEKOMBIX C Pa3/IMYHBIMU TUTIAMHM OKpPacKy, Habop TI/I0Z0B U ceMsiH, KOJIeKIusi «[IpuMepbl 3aIlUTHBIX
npucrocobieHni y XKUBOTHBIX», Mojiellb « OCHOBHbIE HarlpaB/ieHUsI IBOJIIOL[UN», 00bEéMHasi Mojielb «CTpoeHre TOJIOBHOTO MO3ra M03BOHOYHBIX».

Buoreorpacdurueckasi Kapra Mypa, Ko/uieKiusi «@opMbl COXPaHHOCTH UCKOTTaeMbIX KUBOTHBIX M PACTeHUN», MO/Ie/Th anrihKaiys «IlepekpécT
XPOMOCOM», BJIayKHBIe TpernapaThl «Pa3BuTtre HaceKoMoro», «Pa3BuTure JIATyIIKW», MUKporpernapaTt «/po3oduia» (HopMma, MyTaliuu (opMbl
KpbI/TbeB U OKPACKH Tera).

JIabopaTopHble U MPAaKTHYeCKHe PadoThI:
JIaboparopHasi pabota Ne 1. «CpaBHeHHe BUZIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JIaboparopHas paborta Ne 2. «Orrcanue nMprucnoco6/eHHOCTH OpraHu3Ma U eé OTHOCUTE/IEHOTO XapaKTepay.
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Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )XM3HU Ha 3emJie.

IToHayuHbIe Tpe/[CTaB/IEHUS O 3apOXKAEHUH >KU3HU. HayuHble TMITOTe3bl BOSHUKHOBEHHS )KU3HU Ha 3eMJie: aOMOreHe3 U MaHCTIepMHUS.
Xumuueckasi 3BoMoLysA. AOHOreHHbIN CHHTe3 OPraHMUeCKUX BeIleCTB U3 HeOpraHUYeCKUX. DKCIIepUMEHTabHOE TTOITBEPKAeHHEe XUMHUECKOU
3BO/IOIMU. HauasbHble 3Taribl 6uonoruyeckoi spomoru. I'unoresa PHK-mupa. ®@opMupoBaHye MeMOpaHHBIX CTPYKTYDP U BO3SHUKHOBEHUe
MPOTOKJIETKU. [TepBbie K/IeTKH U UX 3BOJIHOLHsSI. POPMHUPOBaHKE OCHOBHBIX TPYIIT )KUBBIX OPraHU3MOB.

Pa3BuTHe KU3HU Ha 3eMJie TI0 3paM U riepuosiaM. Karapxeii. Apxeiickasi v TipoTepo3oiickasi 3pbl. [1aseo3oiickast 3pa U eé riepro/ibl: KeMOPUICKUM,
Op/IOBUKCKHWM, CUTYPUNUCKUM, 1eBOHCKUM, KAMEHHOYTOTbHBIN, TePMCKHA.

Me3o030iicKasi 5pa 1 eé repuo/bl: TPUACOBBIM, FOPCKUN, METOBOM.
KaitHo30liCcKasi 3pa U eé repro/bl: NaseoreHOBbIM, HEOTeHOBBIM, AHTPOIOT€HOBBIM.

XapakTepucTHKa KIMMaTa U Te0/IorTHuecKrx rporeccoB. OCHOBHbIE 3Tarlbl 5BO/IOLMK PaCTUTENBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl ¥
pacTeHUH U )XKUBOTHBIX. [losiB/IeHMe, pacLiBeT U BbIMMPaHKe Py )KMBbIX OPraHU3MOB.

Cucrema OpPraHn4eCKoro Mmpd KdK OTpakeHKe 3BOJIFOLIVH. OCHOBHBIE CUCTeMaTHUeCKHe rpyImrIibl OpraHru3MoOB.

OBOJIIOLMS UesioBeKa. AHTPONOIOrYs Kak Hayka. PasBrTHe rpe/icTaB/ieHU O IPOMCXOXKeHUH YyesioBeKa. MeTo bl U3yueHHs! aHTPOIoreHesa.
CxofcTBa M pas3nvuus uesioBeka v KUBOTHbIX. CHcTeMaTHyecKoe MoJI0yKeHHe yesioBeKa.

Iewxyiiue cumbl (hakTopel) aHTporioreHe3a. HacsieicTBeHHasi U13MEHUMBOCTD U eCTeCTBeHHbIN 0TOop. OO6IecTBeHHBIN 00pa3 >KU3HH,
W3rOTOBJIEHUE OPYAUM TPy/ia, MbIL/IeHUe, peUb.

OcHOBHbIE CTa/IMV U BETBU BOJIFOL[MM UeioBeKa: aBCcTpaonuTeky, YenoBek ymesnbii, UenoBek psMoxosaiiuii, YenoBek HeaHjepTalbCKUM,
YenoBek pa3ymHbIi. Haxoaku MCKOMaeMbIX OCTaTKOB, BpeMs CyIIleCTBOBaHMsI, 00/1aCcTh pacrpocTpaHeHusi, 00bEM roJIoBHOTO M03ra, obpas
JKU3HU, OPY Ul

Yenoseueckue pacbl. OCHOBHbIe OOJIbIIIME packl: eBporieonjHas (eBpasuiicKas), Herpo-aBCTpaaoKAHast (9KBaTOpHasIbHas), MOHTOJIOWHAS
(a3uaTcko-aMeprKaHCKast). YepThl IpUCIIOCO0IeHHOCTH TIPe/ICTaBUTE e YesIOBeUeCKHX pac K yCJI0BUSIM CYIIleCTBOBaHUs. EAMHCTBO
yesioBeueCKux pac. Kpuruka pacusma.
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JeMoHCTpanuu:
[Toptpetsr: @. Peguy, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y. [1apBuH.

Tabnuiibl u cxeMbl: «Bo3HUKHOBeHHe COTHEUHOM CHUCTEMbI», «Pa3BUTHe OpraHUUeckoro Mupa», «PactutenbHast KiieTKa», « KUBOTHas K/IeTKa»,
«IIpokaproTnyeckas Kietka», «CoBpeMeHHas CCTeMa OpraHu4eckoro mupa», «CpaBHeHHe aHaTOMUYeCKUX YepT CTPOeHUs UejioBeKa U
Ye/I0BeK00Opa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJIeOHTO/IOTMYeCKUX HaXOZ0K TPeIKOB COBPEMEHHOTO uesioBeKa», «JlpeBHelIe Trau»,
«/IpeBHME Mr0aM», «IlepBbie COBpeMeHHbIe JIIoAn», «HenoBeueckre pachbi».

Ob6opyznoBanue: Mysisbku «IIporcxoxxeHre uesioBeka» (OI0CTBI aBCTpaioNUTeKa, TMTeKAHTPOTa, HeaH/iepTasiblia, KPOMaHbOHI[A), CIETTKH VT
1300pakeHUs] KaMeHHBIX OPY/Hi MepBOOLITHOTO UesioBeKa (KaMHU-UOTITephl, pybua, ckpeb/ia), reoxpoHoJioriyeckasi Tabuiia, KO/UIeKIUs
«®POopMbI COXPaHHOCTH UCKOMAeMbIX JKUBOTHBIX U PACTEHUI».

JIaGopaTopHble M MpaKTUYeCKHe padoThI:

[MpakTrueckast pabota Ne 1. «/3yueHune NCKOTIaeMbIX OCTaTKOB PACTEHUH 1 )KUBOTHBIX B KOJIIEKLIASIX».
IKCKypcusi «DBOJIOLIMS OPraHUUeCcKoro Mupa Ha 3emsie» (B eCTeCTBeHHO-HayUYHbIN WK KpaeBe[ueCKUil My3eit).
Tema 3. Opranusmsl M OKpyKaromias cpeaa.

JKosorus Kak Hayka. 3aauu U pasfiesibl 5K0J0TUU. MeTo/ibl 5KOJI0TMYeCKUX UCC/IeJOBaHUM. DKOJIOTMYecKOoe MHPOBO33peHre COBPEMEHHOT0
yesioBeKa.

Cpebl 00MTaHMsI OPraHW3MOB: BO/IHAsl, HA3eMHO-BO3/[ylITHasl, TTIOUBEHHasl, BHYTPUOPTaHU3MeHHasl.

Okosornueckre pakTopsl. Knaccudukaiys sKooruueckux GakTopo: abroTuueckre, 6MOTHUeCKHe U aHTPOIIOreHHbIe. [leiicTBre
5KO0JIOTMUeCKUX ()aKTOPOB Ha OPraHU3MBl.

AbuoTrueckue hakToOpbl: CBET, TEMIIEpaTypa, BIaXKHOCTh. PoToneproan3m. [TpucrnocobieHyst OpraHu3MOB K IeHCTBUI0 aOMOTHUECKUX
¢akTopoB. brosioruueckre puTMBbI.

BuoTtnueckuie ¢pakTopbl. Buibl OMOTHUECKUX B3aMMO/I€MCTBUI: KOHKYPEHLHsI, XUIHUUeCTBO, CMMOMO03 U ero (opmbl. [TapasuTtusm, Kooreparys,
MYTyaJi3M, KOMMeHCaau3M (KBapTUPaHCTBO, Hax/ieOHWUeCTBO). AMeHCa/ln3M, HeUTpaau3M. 3HaueHre OUOTUUeCKUX B3aUMO/IeMCTBUMN /1JIst
CYILLleCTBOBaHMUSI OPraHW3MOB B NIPUPO/HBIX COOOIIeCTBax.
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DKO0J/IOTHUeCKHEe XapaKTePUCTUKHY MOy s, OCHOBHbBIE TIOKa3aTe/ Iy MOy ISIL[UH: YUC/IEHHOCTb, TUIOTHOCTD, POXKAeMOCTb, CMEPTHOCTb,
MIPUPOCT, MUTpaLUs. JJMHaMUKa YMC/IEHHOCTH TIOMYJISLUN U e€ peryJisiusi.

JeMoHCTpanuu:
[Moprpetsi: A. I'ymbonbar, K. ®. Pysnbe, 3. ['ekkeb.

Tabmup! u cxembl: KapTa «[IpupozHbie 30HbI 3emn», «Cpeabl 00HUTaHMS OPraHU3MOB», «PoTornepuoan3m», «Ilomynsanun», «3aKOHOMepHOCTH
pOCTa YUCJIeHHOCTHU TOMNY/IALUU UHDY30pUU-TYyhenbKu», «[IuilieBble Ljenm».

JIabopaTopHbIe H MPAaKTHYECKHe PadoThI:

JlaboparopHast pabota Ne 3. «Mopdooruueckrie 0coOO€HHOCTH PACTeHUH U3 Pa3HBIX MECT 0OUTaHHUS».
JlaboparopHast pabota Ne 4. «BvsiH1e cBeTa Ha POCT ¥ pa3BUTHe UEePEHKOB KOJIeyca».

IMTpakTrueckas pabora Ne 2. «[ToCUET MIOTHOCTH MOMYJISALMNA Pa3HbIX BUOB PaCTEHU».

Tema 4. Coo0111ecTBa ¥ 3K0/I0rHYeCKHe CHCTeMBI.

Coob11jecTBo opraHu3MoB — 6uolieHo3. CTPYKTyphl OMOI[eHO3a: BUIOBas, MPOCTPaHCTBeHHas1, Tpoduyeckas (TiviieBasi). BUibl-1OMUHAHTHI.
Cesi3u B OMO1[eHO3e.

OKoJioTHUeCcKre CUCTeMbI (3KocucTeMbl). [ToHsSTHE 00 3KOCHcTeMe U OroreorieHo3e. PYHKIMOHATBHbIE KOMITOHEHThI 3KOCUCTEMBI: TIPOAYIIEHTHI,
KOHCYMEHTbI, pefiylieHTbl. KpyroBopoT BellecTB U MOTOK 3HePruu B 3KocucteMe. Tpoduueckue (TuilieBbie) YPOBHU SKOCUCTeMBI. [TulljeBbIe Liernu
1 cetd. OCHOBHBIE TTOKa3aTe/d SKOCUCTEMBI: OHoMacca, MPOAYKIHsl. IKOJOTHUeCcKre TTUpaMH/Ibl: POAYKLIMN, YACTI€HHOCTH, OMOMAaCChI.
CBoiicTBa 3KOCHCTEM: YCTOMUMBOCTD, CAMOPeTYJIsiLus, pa3BuTHe. CyKIecCusl.

ITprpoziHBIe S5KOCHCTEMbI. DKOCHCTEMBI 03P 1 peK. DKOCHCTeMa XBOMHOI0 WM IIMPOKOIMCTBEHHOTO JIeca.

AHTpOTIOTeHHBIE SKOCHCTEMBL. ATPO3KOCHCTEMBL. Y pO03KOCHCTeMBL. Briosioruueckoe 1 X03siICTBeHHOE 3HAaUeHHe arpo3KOCHCTeM U
ypbo3KocucTem.

Bropa3Hoobpasue kak GakTop yCToHUMBOCTH 3KocucTeM. CoxpaHeHHe OMOIOrHuecKoro pa3HooOpasusi Ha 3emiie.
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Yuenue B. Y. BepHazckoro o 6uocdepe. I'panniipl, cocTaB ¥ CTpyKTypa 6rocdepsl. 2KuBoe BelriecTBo 1 ero GpyHkIyu. OcobeHHOCTH 6rochepsI
Kak ryi0banbHOM 3KocucTeMbl. [JuHaMuueckoe paBHOBecHe U obpaTHasi CBsizb B 6rocdepe.

KpyroBopoThI BelllecTB ¥ OMOreoXuMUUecKre LUK/IbI 371eMeHTOB (yriepo/ia, a3ota). 30HabHOCTh 6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoBeuecTBo B 61ocepe 3emn. AHTporioreHHble H3MeHeHHs1 B 6riocdepe. I'nobanbHble S5Ko0ruueckye rnpobiemsl.

Cocy1iiecTBOBaHHe TIPUPO/IBI U uesioBedecTBa. CoxpaHeHue 6ropa3Ho00pasysi Kak OCHOBA yCTOWYMBOCTH Orocdepsl. OCHOBA palliOHAIbHOTO
yTIpaBJieHus PUPOAHBIMU PeCypCaMU U UX UCTIO/Ib30BaHue. [JoCTKeHst OM0/IOTMY M 0XpaHa MPUPO/bI.

JeMoHCcTpanum:
[Moptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHagckuii.

Tabsuiiet v cxeMbl: «[uiTeBbIe 1jeTTH», «BHUOLIEHO3: COCTaB U CTPYKTypa», «IIpupoaHbie coobiriecTBa», «Llenu nmutanus», «DKooruyeckast
nipamuja», «buocdepa v uenoBek», «IKocUCTeMa MIUPOKOTUCTBEHHOTO Jieca», « IKOCHCTeMa XBOWHOTO jieca», «bHo1jeH03 BOZj0éMa»,
«ArpoueHo3», «IIpumepHble aHTPONOreHHbIe BO3AEeNCTBYS Ha IIPUPOAY», «Ba)KHeHIIMe UCTOUHHUKM 3arpsi3HeHUs BO3JlyXa U TPYHTOBBIX BOZ,
«[ToyBa — BaykHelI11ast cocTaByisifoIas 6uocdeppi», «PaKTOPHI AeTpajaiyu Mous», «[lapHukoBeii 3¢ dekT», «DaKkTOpbl paIn0aKTHBHOTO
3arpsi3HeHus 6uocdepsi», «O0IIas cTpykTypa buocdepsi», «PacrpoctpaHeHre Ku3HU B 6roctepe», «O30HOBLIN 3KpaH O6Hochepb»,
«KpyroBopoT yryiepoga B 6rocdepe», «KpyroBopot a3oTa B pUPO/E».

OO6opyioBaHMe: MO/ie/Tb-alIIMKAIKs « TUITHUHbBIe OMOIIEHO3bI», repOapuii «PacTuTe/ibHBIE CO00ITIeCTBa», KOIIeKMU «buorieHo3», «Bpeaurenu
BaKHEHIIINX CeTbCKOXO03SIMCTBEHHBIX KY/IbTyp», TepObapyu U KOJUIEKIIMU PaCTeHUH W KMBOTHBIX, TIPUHA/IJIEXKAIIe K Pa3HbIM 9KOJIOTUYECKUM
rpynnam ofHoro Buja, KpacHast kaura Poccutickoit ®efepaiiyu, n306pakeHust OXpaHsieMbIX BHUIOB PACTEHH U )KUBOTHBIX.
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I[TNMTAHNPYEMBIE PE3YJIBTATBI OCBOEHMA [TPOI'PAMMEI 11O BMOJIOI'N HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

CornacHo ®I'OC COO, ycTraHaBIMBarOTCsl TpeOOBaHUS K pe3y/IbTaTaM 0CBOeHHsI 00yUaroIMMHICs POrpaMM cpefjHero obirero o6pa3oBaHus:
JTMYHOCTHBIM, MeTarnpeZMeTHbIM U I1peMeTHbIM.

JINUHOCTHBIE PE3YJ/IBTATDBI

B CTpyKType TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS MpeaMeTa « BUOIOTHsi» BbIJe/IeHbI C/IeAYIOIIe COCTABIISAIONIUE: OCO3HAHUE 00YYaroIMMUCS
POCCHICKO rpaKAaHCKOM WEHTUYHOCTHA — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOTIpe/ie/IeHHI0, HaJTuure MOTUBALIUY K
o0yueHUIO OMOIOTHY, Lie/ieHaripaB/ieHHOe pa3BUTHe BHYTPEeHHUX YOeKIeHHH TMUHOCTH Ha OCHOBE K/TFOUEeBBIX LIEHHOCTeN U UCTOPUYeCKUX
TPaJULIUN Pa3BUTHsI OMOIOTUUECKOTO 3HAHMSI, TOTOBHOCTh U CTTIOCOOHOCTH 00YYarOIUXCsl PYKOBOJCTBOBAThHCS B CBOEH JiesITe/TbHOCTH 1|eHHOCTHO-
CMBIC/IOBBIMH YCTAaHOBKaMH, MPUCYIIMMHU CUCTeMe OHOIoruueckoro oo6pa3oBaHus, HalM4yKe KO0JI0THUeCKOro MpaBOCO3HaHUSs, CIIOCOOHOCTH
CTaBUTb LieJIU U CTPOUTH XKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/IbTaTbl OCBOEHUS MpeiMeTa «BHUOoJOTHsi» TOCTUTAOTCS B eIMHCTBe yueOHOM 1 BOCIUTATe/TbHOM /IesiTe/IbHOCTH B COOTBETCTBUU
C TPAJIUL[UOHHBIMU POCCUHCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U [y XOBHO-HPABCTBEHHBIMHU 1[eHHOCTSIMH, IPUHSITLIMU B 00I1IeCTBE
MpaBU/IaMU ¥ HOPMaMH TTOBE/IEHUS ¥ CITIOCOOCTBYIOT TIPOIieccaM CaMOTIO3HAHUsI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHSI BHYTPEHHE!
TMO3UL[UU JINYHOCTH, MAaTPUOTH3Ma, yBaXKeHUsI K 3aKOHY Y MIPaBOTIOPSAKY, UeJ0BeKY TPy/Aa U CTaplieMy TOKOJ/IeHHI0, B3aMMHOTO YBa)KeHUs,
Oepe)KHOT0 OTHOIIIEHUS K Ky/JIbTYPHOMY Hac/Ie[JUi0 U TPaJMLIUAM MHOTOHAIIMOHA/ILHOTO Hapo/a Poccuiickoli deznepariyiu, mpupoe U
OKpY’Karolllei cpefie.

JIMUHOCTHEIE pPe3yJ/ibTaTbl OCBOEHUA yqe6H0ro rnpeameTda «buonorus» AOJDKHBI OTPaKdTh TOTOBHOCTH U CIIOCOOHOCTh O6y‘—IaI-OU_[I/IXCH
PYKOBOACTBOBATLCA C(i)OpMI/IpOBaHHOi/JI BHYTPEHHEﬁ HO3I/I].[I/I€ﬁ JIMYHOCTH, CHCTEeMOM [IeéHHOCTHBIX OPHEHTauHﬁ, MMO3UTHUBHBIX BHYTPEHHUX
Y6EMEHHﬁ, COOTBETCTBYHOILMX TPaAULIUOHHBIM LIEHHOCTAM pOCCHﬁCKOFO O6LL[€CTBa, paciirpeHure >KU3HEHHOI'O OIIbITA M OIIbITa AeATe/IbHOCTU B
rnponecce peairM3aljiid OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTaTe/IbHOMN AedaTeJIbHOCTH, B TOM UMCJI€ B UaCTH:

1) rpa)XJaHCKOro BOCIIUTAHUSA:
Cc(OpPMHUPOBAHHOCTH IPA’KAAHCKOMN TIO3UIMK 00YYaroIIerocsi Kak akTHBHOTO ¥ OTBETCTBEHHOT'O UjieHa POCCUHCKOTO 00111eCcTBa;

O0CO3HaHHe CBOMX KOHCTUTYLIMOHHBIX ITIpAB U 06H33HHOCTEI\/’I, YBa)KeHNHe 3aKOHd U MPaBOIIOPAAKA,
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FOTOBHOCTBH K COBMECTHOM TBOpquKOﬁ AedATe/IbHOCTH TIpHU CO34aHUU y‘JE6HLIX IMPOEKTOB, pelIeHNN y‘JE6HLIX M I103HAdBAaTeJ/IbHBIX 3444,
BBITIOJTHEHUH OMO/IOrAYeCKUX SKCIIepUMEHTOB;

CIMIOCOOHOCTH OTIpe/esATh COOCTBEHHYIO TIO3ULIUIO TI0 OTHOILIEHUIO K SIBJIEHUSIM COBPEMEHHOM KU3HU U 0OBSCHSTD e€;

YMe€HWE YUUTbIBATHL B CBOUX AEﬁCTBHHX HEO6XO'Z[I/IMOCTL KOHCTDYKTHUBHOI'O BBEII/IMO,Z[EI\/JICTBI/IH JII-O,E[Eﬁ C Ppa3HbIMH YGE)K,E[EHI/IHMI/I, KYyJIbTYPHBIMU
OEHHOCTSAMHU M COLJMa/IbHBIM I10JI0OKEHHUEM;

TFOTOBHOCTE K COTPYAHUUYECTBY B IIpOoLieCCe COBMECTHOTI'O BBITIO/THEHUSA yq66HLIX, IMMO3HABATEJIbHBIX U UCC/IeJ0BaTE/IbCKUX 3a/ld4, YBAXKUTE/IbHOI'O
OTHOILIEHWA K MHEHHIO OIIIIOHEHTOB IMPpHU OﬁCY)K,E[EHI/II/I CITIOPHBIX BOITPOCOB 010/IOrUeCKOro CoZlep>KaHus,

TOTOBHOCTb K F'YMaHHUTapHOM U BOJIOHTEPCKOU J1esiTeIbHOCTH;
2) NaTPpHOTHYECKOT0 BOCIIMTAHHUSA:

Cc(OPMHPOBAHHOCTb POCCUMCKOM I'payk/JaHCKOW U/IEHTUUHOCTH, NaTPUOTH3Ma, YBaXKeHHsI K CBOeMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Iepe/]
PopuHoM, rop0CTH 3a CBOM KpaM, CBOK PofMHY, CBOM f3bIK U KYJIBTYPY, NIPOLLJIOE W HACTOSILee MHOTOHAL[MOHAIbHOTO Hapoza Poccuy;

LEeHHOCTHOe OTHOILIeHHE K ITPUPOAHOMY HAC/IeJWI0O U MTaMATHUKAaM MPUPOAbI, JOCTHXKEHUAM Poccun B HayKe, UCKYCCTBe, CII0OpTe, TeXHOJIOTUAX,
TpyAe,

CTI0COOHOCTH OLIeHUBATh BK/IA/| POCCUMCKUX YUEHBIX B CTAaHOBJIEHHE U Pa3BUTHe OMOJIOTHY, IOHUMaHUs 3HaueHsi OM0I0rUY B TIO3HAHUM 3aKOHOB
TIPUPO/IbI, B )KU3HU UeIOBeKa M COBPEMEHHOTO 0011[eCTBa;

uzeliHasi yoe)KIEHHOCTb, TOTOBHOCTh K CJTyKeHUIO 1 3aiuTte OTedyecTBa, OTBETCTBEHHOCTH 3a ero CyAn0y;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

0CO3HaHKe JYXOBHBIX LIeHHOCTel POCCUMCKOr0 Hapo/a;

c(OpMHPOBAHHOCTb HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEJ|eHMUS;

CIIOCOOHOCTH OL|eHMBATh CUTYAIUIO U TIPUHUMATh OCO3HAHHBIE PellieHNs], ODUeHTUPYSICh Ha MOPaJIbHO-HPaBCTBeHHbIe HOPMbI U LIEHHOCTH;

0CO3HaHUe JIMYHOTO BK/Ia/ja B IOCTPOEHHe YCTOUUHUBOTO OYyyIIiero;
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OTBETCTBEHHO€ OTHOLIeHHE K CBOUM DOAUTE/ISAM, CO34dHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IIPUHATUA LIEHHOCTEﬁ ceMeMHOM XXU3HU B
COOTBETCTBUM C TpaAULIUAMU HAPOA0B POCCI/II/I;

4) 3CTeTHUeCKOro BOCIIMTAHUSA:

3CTETHUUECKOe OTHOILIEHWe K MUPY, BK/IFOUasi 3CTETUKY ObITa, HAYYHOTO ¥ TEXHHUECKOT'O TBOPUECTBA, CIIOPTa, TPY/1a, 00I[eCTBEHHBIX OTHOIIIEHUH;
MOHUMaHKe SMOLIMOHAILHOTO BO3ZIeMCTBUS )KUBOM MPUPO/bI U €€ LIeHHOCTH;

TOTOBHOCTb K CAaMOBBIPaXEHUIO B pa3HbIX BUJJaX UCKYCCTBa, CTpeMJIeHHe TIPOSIB/ISITh KauecTBa TBOPUECKOM JIMYHOCTH;

5) ¢pu3nueckoro BocnuTaHusi, OpMHUPOBaHMSA KY/IbTYPHI 3[0POBbS H SMOLIMOHA/ILHOI0 0/1aronosyms:

MOHMMaHUe U peanr3alus 37,0poBoro 1 6e3omacHoOro obpasa >KHM3HH (3//0poBoe NUTaHue, CoOM0/ieHre TMrHeHnYeCKUX NpaBul U HOPM,
cbanaHCUPOBaHHBIN PEXXUM 3aHSITUN U OT/IbIXa, perysisipHas (hu3ndeckast akTUBHOCTh), Oepe>KHOT0, OTBETCTBEHHOTO Y KOMITETEHTHOTO
OTHOIIIeHUsI K COOCTBeHHOMY (hH3UUeCKOMY U IICUXUUYeCKOMY 3/]0POBbIO;

TOHMMaHWe 1[eHHOCTH TIPaBW/I UHAWBHU/IYaIbHOTO U KOJIIEKTUBHOTO 6€3011acHOr0 MOoBeZIeHUsI B CUTYaLUsIX, YTPOXKAIOIIUX 3ZI0POBBI0 U KU3HU
JIIOJIel;

0CO3HaHUe TIOC/IeJICTBUM 1 HETIPUSTHS BpeJHbIX MpUBbIUeK (yrioTpebieHus alKorosisi, HApKOTUKOB, KypeHUs);
6) Tpy/10BOT'0 BOCIIMTAHUS:
TOTOBHOCTb K TPY[ly, OCO3HaHMe LIEHHOCTH MaCTepCTBa, TPyAo/oOue;

TOTOBHOCTb K aKTUBHOM AedATe/IbHOCTH TeXHOJIOTUYeCKON U COL[H&JILHOﬁ HAIipaB/JIEHHOCTH, CIT0COOHOCTH HWHWIUWPOBATD, IJIAHKUPOBATH U
CaMOCTOATE/JIbHO BBITIO/THATH TAKYIO /1€4Te/IbHOCTD;

MHTepeC K pa3nuHbIM chepam npoeccroHanbHOM /1esiTeTbHOCTH, yMeHHe COBepIIaTh 0CO3HAHHBIN BeIOOP Oyayliieil mpodeccuy u
peanr30BBIBaTH COOCTBEHHBIE )KU3HEHHBIEe T/IaHbI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUI0 M CaMOOOpa30BaHUIO Ha MPOTSHKEHNUH BCeH XKU3HM;
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7) 3K0/I0TUYeCKOro BOCIIMTaHMS:
9KOJIOTUYeCKU LiesiecooOpa3Hoe OTHOIIEeHHE K TIPUPO/ie KaK UCTOUHHKY >KU3HH Ha 3eMJie, OCHOBe eé CyI[eCTBOBAHUS;

TIOBBIIIIEHHE YPOBHS 3KOJIOTUYECKOH KYJIbTYPbI: IPUOOpPeTEHNE OTTbITa TUIAHUPOBAHMUS TIOCTYTIKOB M OI[eHKH UX BO3MO>KHBIX ITOC/I€AICTBUN JI/IsT
OKPY’Karolllel cpe/ibl;

0CO3HaHHe T7100aIbHOT0 XapaKTepa 3K0JIOTHUeCKUX Mpo0b/ieM U My Tell UX pelleHus;

CIoCOGHOCTh MCIT0/Th30BaTh MPHOOpeTaeMble TIPY U3yYeHUH OHOIOTMH 3HAaHKST M YMEHUS TIPU PeIlieH|H TIPo6/ieM, CBSI3aHHBIX C PaljMOHAILHBIM
TIPHUPO/IOTIOb30BaHKeM (COOIIIOIeHre TIPAaBIT TIOBEIEHHst B PUPO/ie, HAlIPaB/IeHHBIX Ha COXpaHeHHe PaBHOBECHSI B 9KOCHCTEMax, OXPaHy BH/IOB,
3KOCUCTeM, buocdepsi);

aKTUBHOE HeIpusiTHe AeHCTBUM, IPUHOCAIIMX BPeJ, OKPY Karolljel PUPO/IHOM cpejie, yMeHHe IPOrHO3UPOBaTh Heb/1arornpusTHbie SKOJI0rMYecKre
NOC/IeICTBUS MpeATIPYHUMaeMbIX NelCTBUM U Npef0TBpallaTh 1x;

Ha/IM4re PA3BUTOI'0 SKOJIOTHYECKOI'O MBIII/IEHNA, 9KOJIOrMUeCKOH KYyJ/IbTYPBbI, OIIbITA AeATe/IbHOCTH 9KOJIOTMUeCKOH HaIipaB/JI€HHOCTH, YMEHHWA
PYKOBO/ZICTBOBAaTLCA MU B HOBH&B&TEHLHOﬁ, KOMMYHHKHTHBHOﬁ n counaanoﬁ MMpaKTHKe, TOTOBHOCTH K YUdCTHUIO B HpaKTHHECKOﬁ AeATe/IbHOCTU
9KOJIOTUUECKOM Hal1ipaB/IEHHOCTH;

8) 1eHHOCTH HAyYHOT'0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS], COOTBETCTBYIOIIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U 00I[eCTBeHHOW TIPAaKTUKHA, OCHOBAaHHOT'O Ha
[iajiore KyabTyp, CTIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOET0 MeCTa B TOJIUKY/IbTYPHOM MUPE;

COBepILIEeHCTBOBaHKUE SI3IKOBOM M UMTATeIbLCKOH KYyJIbTYPbI KaK CpeZiCTBad BBHHMOAGﬁCTBHﬂ MeXAy JII0AbMHU U TMMO3HaHUA MHDA;

MoOHMMaHUe crieliuuKr 6UONOTHUY KaK HayKW, 0CO3HaHUS eé posiv B ((OPMUPOBAHUM PAL[MOHABLHOTO HayUHOT'O MBIIIEHUS, CO3/laHUU
1[e/JIOCTHOTO TIpe/[CTaB/IeHust 06 OKpY»KarollieM MUpe Kak O eZJMHCTBe TIPUPO/Ibl, YesioBeKa 1 00I1[eCTBa, B TI03HAHWUU MMPUPO/IHBIX 3aKOHOMEePHOCTeH
Y pellieHnu nMpobsieM coXpaHeHHst IPUPOJAHOTO PaBHOBECHS;

ybexx1EHHOCTh B 3HAUMMOCTU OMOIOTUY /IJIs1 COBPEMeHHOM I[IUBUIM3alvK: obecrieueHUsI HOBOTO YPOBHSI Pa3BUTHsI Me/IUL[MHbI, CO3ZlaHKe
MepCreKTUBHBIX OMOTEXHOJIOTHM, CTIOCOOHBIX pelllaTh pecypCHbIe TIPOOIeMbl pa3BUTHS Ue/IOBeueCTBa, TIOMCKa MyTel BbIX0/a U3 r7100albHbIX
9KOJIOTUUECKUX TIP00JieM 1 obecrieueHus Tiepexo/ia K yCTOMUYMBOMY Pa3BUTHIO, PAlIMOHAIFHOMY HCTIOIb30BaHUIO TIPUPOAHBIX PeCYpPCOB U
(hopMHUPOBaHUIO HOBBLIX CTaHAAPTOB JKWU3HU;
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3aMHTEpPECOBAaHHOCTh B MOJTyUeHUH OMOIOrMUYeCKUX 3HAHWH B 11e/IIX TTOBBIIIEHUS 0011[el Ky/IbTYpbl, €CTeCTBEHHO-HAayYHOM IPaMOTHOCTH, KaK
COCTaBHOU YacTH QyHKIMOHA/ILHOW I'PaMOTHOCTH 0byuaroimxcsi, popMupyemoii mpu u3yyeHur 610/10ruy;

IMOHMMdHHEe CYIIIHOCTH MEeTO/ 0B IT03HAHHUA, NCIT0J/Ib3YEMBIX B €CTECTBEHHBIX HAYKdX, CI1I0coOHOCTH UCIT0/IL30BaTh rnojiyduaemMble 3HaHUA AJIA
aHa/M3a U 00bSICHeHUS SIBJIEHUI OKpYy>Karoijero M1mpa 1 rporucxoasaiux B HEM H3MeHeHPII>i, yYMeHUe neiaTb 000CHOBaHHBIE 3aK/TIOUEHUS Ha
OCHOB€ HAYYHBIX (bEIKTOB W UMEIOLNXCA NaHHBIX C Le/IbI0 IT0/Iy4YeHMs JOCTOBEPHBIX BBIBOIOB;

CITIOCOOHOCTH CAMOCTOSITE/IbHO MCIT0/Ih30BaTh OMOIOrHUeCKre 3HaHUs AJId pelleHnd HpO6J’I€M B pea/IbHBbIX )KU3HEHHBIX CUTYadLUAX;

0CO3HaHKe L|eHHOCTH Hay4YHOH JlesiTeJIbHOCTH, TOTOBHOCTh OCYILIeCTB/ISITh MPOEKTHYIO U UCC/Iel0BaTe/IbCKYIO [1esiTeIbHOCTh UHMBHUYaIbHO U B
rpyTtire;

T'OTOBHOCTB M CITOCOOHOCTE K HerpepbIBHOMY 06p{:130BaHI/II-O n CaMOO6p830BaHI/II-O, K dKTUBHOMY I10/IYUEHHWIO HOBBIX 3HaHWI 10 OMOJIOrUU B
COOTBETCTBHHU C )KMU3HEHHBIMH HOTpE6HOCTHMI/I.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MeTtarnpeMeTHbIe Pe3y/IbTaThl 0CBOEHUSI yUeOHOTO MpeiMeTa « BUOIOTHs» BK/TFOUAIOT: 3HAUMMbIe /17151 JOPMUPOBAHUSI MUPOBO33PEHHS
00yUaroIMXxcst MEeXIUCIUTITMHAPHBIE (MEXKITPeIMEeTHbIe) 00IIeHayUHble TIOHATHSI, OTPaKaroIIye 11eJI0CTHOCTh HayUHOW KapTUHBI MUPA U
crieliuUKy MeTOZOB TT03HAHUS, UCIIO/Ib3yeMbIX B eCTeCTBeHHBIX HayKax (Bell[eCTBO, SHeprus, siBjieHue, MPoIiecc, CUCTeMa, HayuHbIM (akT,
TIPUHLIUIT, TUITOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOPUsl, UCC/eJoBaHue, Hab/moieHre, u3MepeHre, SKCTIePUMEeHT U IPYTUX), YHUBepCa/lbHbIe
yueOHbIe ZielcTBYS (TT03HaBaTe/IbHbIe, KOMMYHHUKATHBHEIE, PEry/IATHBHBIE), 0becreunBaroiiye (opMrupoBaHre PyHKIIMOHATLHON IPaMOTHOCTU U
COL[MA/IbHOM KOMIIeTeHIMK 00yUaroIuxcsl, CocOOHOCTh 00YUarOL[UXCsl UCITO/Ib30BaTh OCBOEHHBIE MEXKAMCLIMTIMHAPHBIE, MUPOBO33peHYeCKre
3HaHWS U YHUBepCasbHbIe yueOHbIe eMCTBUS B TI03HABATe/IbHOU U COIUA/TBHOMN MPaKTHKe.

MeTtarnpemMeTHbIe Pe3y/IbTaThl 0CBOEHUS TTPOTPAaMMBbI CPe/IHET0 0011[er0 00pa30BaHus JO/KHBI OTPaXKaTh:
OB/1a/ileHHe YHUBePCa/IbHBIMH YUeOHBIMH M03HAaBaTe/IbHbIMHU JAefICTBUSIMH:

1) 0a3oBbIe JIOTHUECKHE AEHCTBUS:

CaMOCTOATEe/ILHO (POPMYJTUPOBATh U aKTya/lTU3UPOBATh MPO0O/IeMy, paCCMaTpUBaTh € BCeCTOPOHHE;

WCTI0/Ib30BaTh TP OCBOEHWH 3HAHWUM TIPUEMBI JIOTHYECKOTO MBIIIIIeHUsT (aHaM3a, CHHTe3a, CpaBHeHUs, KiacCuhuKaiu, 0000IIeHus),
PACKpBIBATh CMbIC/T OMOJIOTUYECKUX TTOHSTUM (BBIAEISATh UX XapaKTepHble TIPU3HAKY, YCTAHABIUBATb CBSI3U C IPYTUMH TIOHSITHUSIMU);
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ornpenesdaThb e/ AedTe/IbHOCTH, 3aaBas ITdpaMeTPbl U KPUTEPUU UX NJOCTHUXKEHHUA, COOTHOCHUTL Pe3yJIbTAThl AeATe/IbHOCTU C ITOCTAB/IEHHBIMU
HeJIAMU;

HCIT0/Ib30BaTh OMO/IOrMyecKye TTOHATHS AJI 00BbsICHEeHUS Cl)aKTOB U SIBJICHUH >KUBOM IIpHUPOAbI;

CTDOUTE JIOTHYECKHE PaCCYXAEHUA (I/IHAYKTI/IBHBIE, A€OYKTUBHELIE, T10 aHaJIOl"I/II/I), BbISBJ/IATb 3dKOHOMEPHOCTHU U IMTPOTUBOPEUHXA B
paCCMATPpHUBAEMBIX ABJIEHUAX, (l)OpMYJII/IpOBaTB BbIBO/JIbI M 3dK/TFOUEHMHA;

IMPUMEHATE CXEMHO-MO/JeJ/IbHbIE CpEeACTBA AJId IIpeACTaB/I€eHUA CYIeCTBEHHbIX CBs13ei ¥ OTHOIILIEHUI B N3y4deMbIX O1OTIOTUUeCKUX O6’BEKTaX, d
TaKXxXe HpOTI/IBOpeT—II/Iﬁ Pa3HOro poad, BbIAB/IEHHBIX B Pa3/IMYHBIX I/IHCl)OpMaLII/IOHHBIX HNCTOUYHHKAX;

pa3pabatbIBaTh TIaH peltieHust MpobIeMbl C YUETOM aHaIM3a UMEIOIIUXCS MaTepyalbHbIX U HEMaTepPHaIbHBIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B [1eSITE/IbHOCTb, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/isiM, OLeHMBaTh PUCKU MOC/IeCTBUM /1eATeTbHOCTH;
KOOP/IMHUPOBATh U BBITIO/IHATE paboTy B YC/IOBUSIX PeaslbHOTO, BUPTYa/IbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/1€HCTBYS;

pa3BUBaTh KpeaTUBHOE MBILLIIEHHE TTPU pellieHUH KU3HeHHBIX Mpo0ieM.

2) 6a30BbIe UCC/IEJ0BATETbCKHE JeHCTBHA:

BJ/1aA€Th HABBIKAMHK yq66HO-HCCHe'qOBaTeHbCKOﬁ u HpOQKTHOfI AeATe/IbHOCTH, HABBIKAMHU pd3pelieHusd HpO6JIeM, CTIIOCOOHOCTBIO ¥ TOTOBHOCTEIO K
CAMOCTOATE/ILHOMY IMOUCKY METO OB pelIe€HUA IMPAaKTUUeCKUX 3a/Jd4, IPUMEHEHHUI0 DA3/IMYHBIX METOA0B IMO3HAHMUA,

HCII0J/Ib30BaTh Pa3/IMYHbI€ BU/IbI 1eAT€/IbHOCTHU I10 II0/IyY€HKHIO HOBOI'O 3HaHUA, €ro MHTepIIpeTaliiu, Hp606paBOBaHI/IIO " NMMPUMEHEHHIO B y‘—IE6HLIX
CUTyallysX, B TOM UHnCjie IIpyu CO34dHUN y‘—IE6HLIX N COLIMa/IBHBIX IMPOEKTOB;

(hopMHpOBaTh HAYYHBII TUI MBILLJIEHHS, B/1aZleTh HAyYHOM TePMUHOJIOTHEN, K/F0UeBbIMU MOHATUSIMU U MeTO/laMu;
CTaBUTh U POPMYIMPOBaTH COOCTBEHHBIE 33/jaull B 00pa30BaTe/IbHOM [|eSITe/TbHOCTH 1 )KU3HEHHBIX CUTYaLUsX;

BBISIB/IATh [IPUUYHMHHO-C/Ie[ICTBEHHbIe CBSI3U U aKTya/lu3MpOBaTh 3a/jauy, BbIIBUraTh TMIIOTe3y eé pellleHHs], HaXOJUTh apryMeHThbI /151
Jl0Ka3aTe/bCTBA CBOUX YTBEP)K/I€HUH, 3a/jaBaTh NapaMeTpbl U KPUTEPUH peLleHus;

dHa/IM3WPOBATH MMOJ/IYyUE€HHBIE B XO€ pellieHUs 3a/iaUi pe3yJ/ibTaThl, KPUTHYECKHU OLIEHWBATH UX JOCTOBEPHOCTD, IPOrHO3MPOBATh U3MEHEHHE B
HOBBLIX yC/IOBUAX]
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JlaBaTh OLIeHKY HOBBIM CUTYalLUsIM, OLIeHUBATb NTPUOOPEeTEHHbIN OITBIT;

OCYILIeCTBJIATh LieJleHarpaB/IeHHbIM TIOMCK TlepeHoca CPefiCTB U CIIocO00B /leficTBYS B TPOQeCcCHOHANBHYIO Cpefly;
yMeTb MepeHOCHUTh 3HAHUS B MT03HABaTebHYI0 U TIPAKTUYECKYI0 00/1aCcTH )KU3HeAesATeTbHOCTY;

yMeTb MHTeIPUPOBATh 3HaHUS U3 Pa3HBIX MPeJAMEeTHbIX 00/1acTel;

BbI/IBUraTh HOBbIE WIeU, TIpe/ijlaraTh OPUrHHAJIbHBIE TTO/IX0/Ibl ¥ pellieHus], CTaBUThb TIPO0OJIeMbI U 3a/jauu, [IOMyCKaroIlIye ajibTepHaTUBHbIe
pellieHusl.

3) pa6oTa c undopmalue:

OpPUEHTHPOBAThCS B Pa3/IMYHbIX UCTOUHMKAX WH(pOpMaLH (TeKcTe yueOHOro ocobusi, HayuyHO-TIOMYJ/IIPHOM iuTepatype, OMooruuecKux
C/I0BapsIX U CTpaBOYHUKaX, KOMIbIOTEPHBIX 0a3ax JjaHHBIX, B VIHTepHeTe), aHamM31poBaTh MH(OPMaLIMIO pa3TMYHbIX BUJ0B U (hopm
TNpe/iCTaB/IeHNs], KPUTUUYECKU OLIeHUBaTh eé J0CTOBEPHOCTb U HEITPOTUBOPEUUBOCTH;

(hopMy/IUpOBAaTh 3aMpoChl ¥ IPUMEHSTh Pa3/IMUHbIe METO/BI ITPU TIOUCKe U 0TOOpe OrosIoruueckol MHGOPMaIuK, He0OX0AUMOH [I/Isl BBITIOJTHEHUSI
yueOHbBIX 3a7iay;

HPI/IO6PET8TI: OINBIT MCII0JIb30BAHUA I/IH(bOpMaL[I/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOHOFHﬁ, COBEepLIEHCTBOBATH KYJ/IbTYDY dKTHBHOI'O MCIT0/Ib30BAHUA
Pa3/IMUHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITe/ILHO BBIOMPATh ONTUMAJIBHYIO JopMy TpeficTaBeHus 6roioruueckoi nHopmaru (Cxembl, rpapUKy, JUarpaMMbl, TaOJIULIBI,
PUCYHKH U APyToe);

HCII0/1b30BaTh HAayUHBIN S3bIK B KaueCTBe Cpe/ICTBa MpH paboTe ¢ 6ronoruueckoii nHGopMalyei: MpUMeHsITh XUMUUYecKre, pundeckue u
MaTeMaThueCcKue 3HaKM U CUMBOJIbI, PopMmyJibl, abOpeBHaTypy, HOMEHK/IATypy, UCI0/Ib30BaTh U TIpeobpa3oBbIBaTh 3HAKOBO-CHMBOTMUECKHE
Cpe/iCTBa HarJsiJHOCTH;

BJ/Ia/1eTb HaBbIKAMH PACITIO3HABAHHWA U 3adllIUThI HH(bOpMaLII/II/I, I/IHQ)OpMaLII/IOHHOI;i 0e30macHOCTH JINYHOCTH.
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OBJ1a/ieHre YHUBEPCA/TbHBIMH KOMMYHHKATHBHBIMH [{eHCTBHSIMH:
1) oOmenmue:

OCYIIeCTBIIATH KOMMYHHKALIMHM BO BCeX Ccdepax >KU3HH, aKTUBHO yUaCTBOBATh B [IAJIOTe VI AUCKYCCHH T10 CYIIeCTBY 00CY>KIaeMOH TeMbl
(ymeHue 3a7iaBaTh BOIIPOCHI, BbICKA3bIBATh CY>KJ€HUSI OTHOCUTE/IbHO BBITIOJTHEHUS Mpe/jlaraeMoy 3a/jaui, YUUTbIBaTh MHTEPeChl U
COT/7IaCOBaHHOCTH MO3MLMH IPYTUX YYaCTHHUKOB Maora Uiu JUCKYCCUN);

PacClio3HaBdThb HeBEPGafIbHLIe cpeacrtBa O6H.[eHI/IH, TMOHUMATh 3HAY€HHE COLIMA/IBHBIX 3HAKOB, ITPEAITOCHIJIOK BO3HUKHOBEHUS KOHCl)]'II/IKTHLIX
CI/ITyaL[I/II‘/JI, YMETh CMATYATb KOHCl)J'II/IKTBI " BECTH I1eperoBopkl;

B/IaJieTh Pa3/IMYHbIMU Criocobamu 00ILeHHsT M B3aUMO/IeCTBYS, TIOHUMaTh HaMepeHUsl IPYTHUX JIFOZeH, TIPOSIB/ISATh YBAKUTETbHOe OTHOIIEeHHE K
cobeceTHUKY ¥ B KOPPeKTHOH (opme (popMyMpoBaTh CBOM BO3PayKeHNS;

Pa3BEPHYTO U JIOTUUHO U3/1araTh CBOK TOUKY 3PEHUSI C UCTI0/Ib30BaHUEM SI3bIKOBBIX CPEJICTB.
2) coBMecTHasl 1eiTe/IbHOCTh:

MOHMMAaTh U UCTI0/Ib30BaTh MPeUMYyIeCcTBa KOMaHAHOW U UHIUBUAYaTbHOU PabOThI ITPU pellieHnH OUO0JIOTHYeCKOo MpobsieMbl, 000CHOBHIBATh
He00OX0/IMMOCTb TIPUMeHEHHsI TPYTIOBLIX (hOPM B3aUMOZEMCTBUS TIPH PellieHrH yueOHOH 3a1aum;

BbIOMPATh TEMAaTHKY Y METO/Ibl COBMECTHBIX /IeHICTBUM C YUETOM OOIIMX UHTEPeCOB U BO3MOXKHOCTeH KaXK/I0T0 ujieHa KOJUIeKTHBa;

TPUHUMATh LieJId COBMECTHOM JlesiTe/IbHOCTH, OPraHW30BbIBaTh U KOOPAUHUPOBATH [1eMCTBUSI TI0 €€ JOCTU)KeHUIO: COCTaBJISITh TI/1aH 1elCTBUM,
pacripe/iesiiTh POJIK C YUETOM MHEHUM Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOM paboThl;

OLIEHMBATb KAaUeCTBO CBOEro BKJ/Id[d U KdXKA0I'0 Y4dCTHHMKa KOMdH/bI B O6LL[I/II71 pPe3y/abTaT I10 pa3pa6OTaHHBIM KpUTEPUSAIM;

rnpeasjiaraTb HOBbIE ITPOEKTHI, OLIEHUBATH UAE€U C MMO3ULUKU HOBU3HbI, ODUT'MHA/IBHOCTH, HpaKTquCKOﬁ 3HAUYMUMOCTH;

OCYIIECTBJIATH MMTO3UTUBHOE CTpaTerunyeckoe roBefeHre B pa3/IMUHbIX CUTyallUAX, TIPOABJIATE TBOPUECTBO U BOO6P3)KEHI/I€, OBITE WHULIMaTUBHBIM.
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OBaieHHe YHUBEPCA/IbHBIMHU Pery/asiTHBHBIMH IeHCTBUAMU:
1) camoopranu3zanus:
WCTI0/Ib30BaTh OMOJIOTHUECKYEe 3HAHMS [IJ1s BBISIB/IEHUS TTPO0JIEM W UX PellleHHs] B KM3HEHHBIX M yUeOHbIX CUTYaIUsX;

BbIOMpATh Ha OCHOBe OMOIOrMYeCKHX 3HAHWH 1ie/ieBble M CMBIC/IOBbIE YCTAaHOBKH B CBOUX JIEMCTBHSX U TIOCTYTIKAX 110 OTHOLIEHHUIO K KUBOM
TMIPUpPO/ie, CBOEMY 3[I0POBBIO U 3ZJ0POBBI0 OKPY KaFOII[HX;

CaMOCTOATE/JIbHO OCYIIECTBJ/IATH ITO3HABATE/IbHYIO AeATE/TIbHOCTD, BhISAB/IATD HpO6H€MbI, CTaBUTh U (bOpMYJ'II/IpOBaTB COOCTBEHHBIe 3aJa4u B
O6p&30BElT€IIBHOI>i AeATe/IbHOCTU Y )KU3HEHHBIX CUTYalHAX;

CaMOCTOSITeJIbHO COCTaBJISATh TJIaH PellieHus PoOIeMbI C YUETOM UMEIOIIUXCST peCYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPeATIOUTEHHI;
JlaBaThb OLIEHKY HOBBIM CUTYaLHsIM;

pacIIUpsTh paMKH y4eOHOro npe/iMeTa Ha OCHOBE JIMUHBIX Mpe/INouTeHn H;

JleflaTb 0CO3HaHHBIN BBIOOP, apryMeHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a pelleHue;

OLIEHUBATh NTPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U MPOSIBIIEHHUIO IMPOKOU PYULIMH B Pa3HBIX 00/1aCTsIX 3HAHMH, TIOCTOSTHHO TOBBIILIATH CBOM 00pa30BaTe/bHbIN
Y KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBEI B IeSITe/TbHOCTb, OLIEHUBaTh COOTBETCTBHE Pe3yJ/IbTaToOB 1ie/isiM;

BJ/1IaJeTh HAaBBIKAMK I103HABATeIbHOM peq)]'IEKCI/II/I KdK OCO3HaHHS COBepIldeMbIX IAEI‘/JICTBI/II;i N MBICJTUTEJ/IBHBIX TIPOLI€CCOB, X Pe3YyJ/IbTATOB U
OCHOBaHHﬁ, HCII0J/Ib30BATh HpI/IéMLI pE(bJ'IEKCI/II/I AJId OLJ€eHKU CUTYydlHH, Bblﬁopa BEPHOI'0O pelieHu s,

YMETh OLI€HHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATL pelleHUs 110 UX CHUXKEHUIO;
MMPUHUMATh MOTHUBBI U aPTYMEHTHI JPYTUX TIPU dHAJ/IN3€ Pe3YJ/IbTATOB AeATEe/IbHOCTH;

3) npuHATHE Ce0s U APYTrUX:
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MpUHUMaTh cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHUMAaTb MOTUBBI M apryMeHThI IPYTUX IIPU aHau3e pe3y/ibTaToB [esiTe/IbHOCTH;
TMIpPY3HAaBaTh CBOE MPABO U TPABO JIPYTUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTb TIOHMMAaTh MUP C MO3ULIMH JPYTOro UesioBeKa.
INNPEAMETHBIE PE3YJ/IBTATbBI

[TpeameTHbIe pe3ynbTaThl 0cBoeHuUs TiporpaMmbl COO 1o 6uonoruy Ha 6a30BOM YpOBHE BK/THOUAIOT crieljuduueckye /s yueOHOro npeiMeTa
«buosnorusi» HayuHble 3HaHUs, YMEHUSI U CTIOCOOBI AeHCTBHUM 110 OCBOEHUI0, MHTEPITPeTalluK U Mpeo0pa30BaHUI0 3HAHWH, BU/IbI [ieSITe/TbHOCTH T10
TOJTyUeHUI0 HOBOTO 3HAHUS M TIPUMEHEHHI0 3HaHUM B PAa3/IMYHbIX YUeOHBIX CUTYaLUsIX, @ TAK)Ke B peaybHbIX KU3HEHHbIX CUTYalUsX, CBA3aHHBIX
¢ buosorueil. B mporpaMme npeiMeTHBIE Pe3yJIbTaThl MPe/ICTABIeHBI TI0 TOAAM 00yUeHHs.

[TpeameTHBIe pe3y/bTaThl 0CBOeHUs1 yuebHOro ripegmeTta «buonorus» 8 10 Kaacce [0/HKHBI OTPaXkaTh:

c(OopMHPOBAHHOCTb 3HAHUM O MeCTe 1 PoJid OUOJIOTHU B CUCTeMe HayYHOTO 3HaHHsI eCTeCTBeHHbIX HayK, B ()OPMUPOBAHWN COBPEMEHHOM
eCTeCTBeHHO-HayUYHOUM KapTUHBI MUPA M HAyUHOT'0 MUPOBO33PEHUS, O BK/IaJle POCCUMCKUX U 3apy0OeXKHBIX YUEHBIX-01M0/I0OTOB B Pa3BUTHE
6uosioruu, GyHKIIMOHA/IEHOM TPAMOTHOCTH UeJsiOBeKa [Ijisl pellieHUst KM3HeHHBIX 3a/1ay;

yMeHHe pacKphbIBaTh CO/iepyKaHre OMOIOTHYeCKUX TEPMUHOB U TIOHATHI: )KU3Hb, KJIeTKa, OpraHu3M, MeTabomm3m (0OMeH BellecTB U
ripeBpalljeHre SHepryu), roMeocTas (caMoperyJisilivsi), YypOBHeBasi OpraHu3aliys XKMBbIX CUCTeM, CAMOBOCIIPOM3Be/ieH e (PerpoAyKLUs),
HacJ/1e/[CTBeHHOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE;

yMeHHe u3/1arath OMonoruueckue Teopyu (KaeToyHasi, XxpOMOCOMHasi, MyTaljlOHHas!, LieHTpasIbHasi IorMa MOJIeKY/IsipHOU 6uosiorun), 3akoHs!I (I
Mengpens, T. Moprana, H. Y. BaBuioBa) u yueHus (0 LeHTpax MHOr0o0Opasusi ¥ IPOMCXO’KAeHHs Ky/IbTYPHBIX pacTeHuid H. V1. BaBusiosa),
orpe/ie/IATh IPaHULIbI X IIPUMEHUMOCTH K JKUBBIM CUCTEMaMm;

YMeHHEe B/1dJIeTb METO4aMH HAYYHOI'O TTI03HAHWA B O1O0JIOrUH: HE:I6]'II-O,E[€HI/IE " OlMMCaHKre XXUBBIX CUCTEM, ITPOLIECCOB U HBHEHHﬁ, OpraHuv3anys 1
npoBeaeHne O1O/IOTUUECKOr0 3KC(CIIepHMEHTA, BbIIBM)KE€HNE I'MII0Te3bI, BBIAB/JI€HKE 3aBUCUMOCTH MeXXy UccjieyeMbIMU Be/IMUNHaAMH,
00BsICHeHHe IMMOJIYUE€HHBIX pe3yJ/IbTATOB, UCIT0/Ib30BAHHBIX HAYyUHbIX HOHHTHf/i, TEOpI/Iﬁ " 3dKOHOB, YM€HUKE [e/1aTh BBIBOAbI HA OCHOBAHUU
IMMOJTyU€HHBIX P€3YyJ/IbTATOB;
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yMeHHe BbIZIeJISITh CYll|eCTBeHHbIe TTPU3HAKU BUPYCOB, K/IeTOK MPOKAPUOT U 3yKapuOT, OAHOK/IeTOYHbIX U MHOTOK/IETOUHBIX OPraHU3MOB,
0Cc0beHHOCTH TPOoL[eCcCOB: 0OMeHa BellleCTB U MpeBpallleHusi 3HePruu B KiieTKe, (HOTOCUHTe3a, T/IaCTUYeCcKoro U SHepreTuyeckoro ooMeHa,
XeMOCHHTe3a, MUTO3a, Meli03a, OTJI0ZI0TBOPEHHs], Pa3MHOKeHUSI, UH/IMBU/YaJbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHes);

yMeHHe MPUMeHSITh TI0/TyYeHHble 3HaHUS 171t 00BbsicHeHHUs1 610/TIOrHueCKrX MPOLIeCCOB U sSIBJIEHUM, /1/1s IPUHSATHS TIPaKTUUeCKUX pellieHUH B
TOBCeJHEBHOM »KU3HHU C 1]e/ibl0 0becrieueHusi 6€30MacHOCTH CBOETO 3/I0POBBS U 3/[0POBbsI OKPY>KAIOLIUX JTt0/IeH, COO/T0/IeHUsT HOPpM TPaMOTHOTO
TIOBe/IeHUsI B OKPY>Karollel TPUPOJHON cpejie, MTOHUMaHKe HeOOXO0MMOCTH UCTIOb30BaHUS IOCTKeHU COBpeMEeHHOUM OMOIOTHH U
OMOTeXHOIOTHH /1151 paljiOHA/ILHOT'O TIPUPOZOTIO/E30BaHMUS;

yMeHHe pelllaTh 371eMeHTapHble reHeTHUecKHe 3a/lauy Ha MOHO- U IMTUOpH/IHOe CKpelljMBaHye, CLiell/IeHHOe Hac/le/loBaHHe, COCTAB/ISITh CXeMbl
MOHOTHOPHHOTO CKpeIIBaHUs /IS TIpe/iCKa3aHusl Hac/leIoBaHus PU3HAKOB Y OPraHU3MOB;

yMeHHe BBITIO/IHSATE JTabopaTOpHbIe U TIpaKTUUeCcKHe paboThl, CO0/II01aTh TIpaBU/Ia Mpy paboTte ¢ yueOHBIM M JTaOOpPaTOPHBEIM 000pY/I0BaHUEM;

yMeHHe KPUTHUECKH OLI€HUBAaTh U UHTEPIIPETUPOBATh HH(OPMAI[|IO OHMO/IOTHUeCKOr0 CO/IepyKaHHMsl, BK/TFOUAIOIIYIO MCeBA0HaYUYHbIe 3HaHUS U3
Pa3/IMUYHbIX HCTOUHUKOB (CpejCTBa MacCOBOM MH(MOpPMALMK, HAyYHO-TIOMY/IIPHBIE MaTepUasbl), STUUECKHE aCTIeKThl COBPEMEHHBIX UCC/IeI0BaHUM
B OMOJIOTHH, MeIUI[He, OMOTeXHOJIOTHH;

yMeHHe CO3/laBaTh COOCTBeHHbIe TTMChbMEeHHbIE W YCTHBIE cO00IIeHus1, 000011ias 6110/I0THUeCKy 0 HH(GOPMAI[UIO U3 HECKOIbKUX UCTOUHHKOB,
IPaMOTHO HCI0JIb30BaTh MOHSATUIHBIN arrapaTt OUOOTHH.

[TpeameTHBIe pe3y/bTaThl 0CBOeHUs1 yuebHOro ripemeTta «buomnorus» 8 11 Kaacce [0/KHBI OTPaXkaTh:

c(OpMHPOBAHHOCTbL 3HAHUM O MECTe 1 POJId OMOJIOTHU B CUCTEME HAayYHOTO 3HAHMS €CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHUN COBPEMEHHOM
eCTeCTBeHHO-HayUHOUW KapTUHBI MUPA M HAyUHOT'0 MUPOBO33PEHUs, O BK/IaJle POCCUICKUX U 3apyOe)KHBIX YUEHbIX-010/I0TOB B pa3BUTHE
6uosioruu, GyHKIIMOHA/IEHOM TPAMOTHOCTH UesioBeKa [ijisl pellieHUst )KM3HeHHBIX 3a/1ay;

yMeHHe pacKpbIBaTh CO/iepyKaHue OMOornyecKux TEPMUHOB U TTOHATHI: BUI, TIOMYJISLUS, TeHO(QOH/I, SBOIOLNS, ABWXKYIIHe CUbI ((haKTOphI)
9BOJTFOLIVU, TIPUCTIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHue, IKoIoruueckre (pakTopbl, 5KOCUCTeMa, TIPOYLIeHThbl, KOHCYMEHThI, PeAyLieHThI,
L[eTM TTUTaHus1, SKOJIoTuyeckasi mipaMuzia, buoreoiieHo3, 6uocdepa;

yMeHHe u3iaratb 61osioruyeckre Teopuu (3BosroLMoHHas Teopusi Y. [lapBrHa, CHHTeTHYeCKast TeOPUsI SBOJIFOL[MH), 3aKOHbI U 3aKOHOMEPHOCTHU
(3apogpiiieBoro cxozctBa K. M. Bapa, uepesioBaHus I/IaBHBIX HarlpaB/ieHHWH U myTeit 3Bosoiiu A. H. CeBepiioBa, yuenusi o 6uochepe B. U.
BepHajickoro), onpeziesisiTh 'PaHUIIbI UX IPUMEHUMOCTH K >KUBBIM CHCTEMaM;
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yMeHHe BJ/iaZieTb MeTolaMy Hay4HOT0 103HaHUsl B OMOJIOTHU: HabuIto/jeHe 1 OTHMCaHKe >KUBBIX CUCTeM, TPOLeCCOB U sIBJIEHU, OpraHu3alys u
NpoBe/ieHre OMOIOrNUecKoro SKCIepuMeHTa, BbIIBI)KEHNE TUTIOTe3bl, BbIsSIB/IeHHe 3aBUCMMOCTH MeX/y UCC/ie/lyeMbIMU BelTMUMHAMY,
00bsICHEHHe T0TyYeHHbBIX Pe3y/IbTaToB, UCII0/Ib30BaHHBIX HAYUHBIX TIOHSTHMN, TEOPU U 3aKOHOB, yMeHHe JleflaTh BHIBO/bI HA OCHOBaHWUU
TOJTyUeHHBIX pPe3y/bTaToB;

yMeHHe BbIZIeJISITh CyllleCTBeHHbIe TTPU3HAKU CTPOeHUsl OM0JIOTHYeCKUX 0ObeKTOB: BUJIOB, TIOMYJ/ISIL[|M, TIPO/IYIIEHTOB, KOHCYMEHTOB, pe/IyLIeHTOB,
Ororeo1eHO30B U 3KOCUCTeM, 0COOEHHOCTH TIPOLIeCCOB: HAC/IeJICTBEHHOW N3MeHUMBOCTH, eCTeCTBEHHOTO 0TOopa, BUj000pa30BaHus,
TIPUCIIOCOO/IEHHOCTH OPTaHU3MOB, [eMCTBHUS KOJOTMUeCKUX (PaKTOPOB Ha OPraHW3MBbI, TIeEPEHOCA BEIeCTB ¥ NTOTOKA SHEPTHUH B SKOCUCTEMAX,
AHTPOTIOT€HHBIX M3MEeHeHUH B 9KOCHCTeMaX CBOe MeCTHOCTH, KPyrOBOPOTa BeleCTB ¥ OMOre0XMMHUUeCKUX IIUKJIOB B buocdepe;

yMeHHe TIPUMEeHSITh Mo/TyYeHHbIe 3HaHUs AJ1s1 00BbsICHeHHsT OMO/IOTMUeCKUX MPOLIeCCOB U SIBJIEHUH, /I/Is IPUHSTHS TIPAKTUUYECKUX PellleHui B
TIOBCe/IHEBHOM JKM3HU C 1eJIbi0 0OecrieueHrst 6€301MacHOCTH CBOETO 3/J0POBBSI U 3[0POBbsI OKPY KaIOIUX JItOZel, COOM0JeHrsT HOPM IPaMOTHOTO
TIOBeZIeHUsI B OKPY Karolleid IPUPOIHOM cpefie, TOHMMaH1e HeoOX0ANMOCTH UCTI0/Ib30BaHUS [IOCTHKEHUH COBpeMeHHOMN OMoIoruu Jjist
PaLMOHA/TBHOTO TTPUPO/IOTI0JIb30BAHHUS;

yMeHHMe pellIaTh 37eMeHTapHble OMOIOTHUeCKHe 3alaul, COCTaB/IATh CXeMbI TTepeH0Ca BeIeCTB U SHePTyH B SKOCHUCTeMax (Liery TUTaHus);
yMeHHe BBITIOJTHATH Tab0paTOpHbIe U MpaKTHUeCKre paboThkl, COO/TFOAATE TIpaBUIIa TIpy paboTe ¢ yueOHBIM 1 1abopaTOpHbIM 000PY/J0BaHUEM;

yMeHHe KPUTHUEeCKH OLIeHUBATh U UHTePIIPeTUPOBaTh MH(GOPMALMI0 H10/IOrMUeCcKOoro CoiepyKaHusi, BKIFOUAOIyI0 TICeB/JOHayYHbIe 3HAHHUS U3
Pa3/IMUHBIX UICTOYHUKOB (CpeZCcTBa MacCOBOM MH(OPMALIMH, HAyUYHO-TIOMY/ISIPHbIe MaTepyasbl), paCCMaTPUBAaTh ry100aibHbIe SKOIOTHUeCKHe
nipob1eMbl COBPEMEHHOCTH, () OPMUPOBATh TI0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3ULUIO;

yMeHHe CO3/laBaTh COOCTBEHHbIe TMChMEHHBIE U YCTHBIe CO00I[eH s, 0000111as 61oI0rnYecKyto HHPOPMALHIo U3 HeCKOBKUX UCTOUHUKOB,
IPaMOTHO WCTIO/Ib30BaTh TIOHSITUIHBIN amnmapart OuoIoryu.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KITACC
KommuecTBo yacoB
Ne /it || HaimeHOBaHMe pa3ziesioB U TEM MPOrPaMMbl ONIEKTpOHHEIE (J(POBLIE)
0 pasz porp Beero Koutponbhble || IIpakTuueckue 06pa30oBaTeNbHEIE PECYPCHI
paboThI paboThI
bubmoreka IIOK
1 buosiorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKviBble cMCTEMBI U UX OpraHu3aLys 1 Bnb/morexa LOK
P 1 https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUI COCTaB U CTPOEHUEe K/IeTKH 8 1 Bnbmaorexa [JOK
P https://m.edsoo.ru/7f41c292
bubmioreka LJOK
4 PKW3HEAEATEILHOCTS KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMmHOXeHMe ¥ MHUBU/yallbHOE pa3BUTHeE 5 1 bubmoreka LJOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
6 HaceicTBeHHOCTE ¥ U3MEHUUBOCTD 8 15 bubmioteka LIOK
OpraHu3MOB ) https://m.edsoo.ru/7f41c292
7 Cenekuys opraHusMoB. OCHOBBI 3 bubmmoreka LIOK
OMOTEeXHOJIOTHUH https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 Bnbmiorexa [JOK
P p https://m.edsoo.ru/7f41c292
| OBIIEE KOJIMYECTBO YACOB T10 [TPOTPAMME || 34 o | 4 |
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 K/TIACC

KommuecTBo yacos J/IeKTPOHHbIEe
Ne /i HaumeHoBaHMe pa3/e/ioB U TeM (yudpoBbIe)
B NMporpaMmsbI Beero KonTposibHble | [IpakTuueckue | oGpa3oBaTe/ibHbIE
padoThI padoThI pecypchbl
bubmiorteka LJOK
1 C) 6 9 1
BOOLHOHHAA DHONOTHIA https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBeHMe U pa3BUTHe )XKU3HU Ha 9 0.5 Bbubmoteka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3mbl ¥ OKpY>Karoliasi cpesia 5 1 Bubmorexa LIOK
P Py HHast cped https://m.edsoo.ru/7f41cc74
4 Coo011iecTBa 1 9KOJIOTUUECKHE CUCTEMBI 9 Bubmorexa LIOK
. https://m.edsoo.ru/7f41cc74
bubmioreka LJOK
5 P 2
€3EPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 0 2.5
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[MTOYPOYHOE ITJTAHMPOBAHUE 10 KJIIACC
KosnmyecTBo yacos

Ne Tema vDoKa ‘ [Hara OneKTpoHHbIe 1[U(POBbIe

n/n yp Beero | KOHTpO/bHBIE | TIDaKTHUECKHE | avyepyg || obpasoBaTesbHbIe peCypChl

paboTbI paboThI

1 Bbuosnorus B cucreme Hayk 1 Bubmorexa [OK

y https://m.edsoo.ru/863e6122
MeTo/bl T03HaHUS )KUBOW TIPUPOJIBI.

) [MpakTrueckast pabota Ne 1 «/crnonb30BaHue 1 0.5 Bbubmioteka LIOK
pa3IMYHbIX METO/IOB TIPH U3yUeHUU ) https://m.edsoo.ru/863e6122
Orosornyeckux 00bLEKTOB»

3 buonornueckue cuctemsl, IPoOLECCHI U UX 1 bubmioreka LIOK
v3yueHue https://m.edsoo.ru/863e6564

4 XHMHUUeCKUM COCTaB KneTku. Boga u 1 bubmuoreka IIOK
MUHepabHble COMU https://m.edsoo.ru/863e674e

5 benku. Coctap 1 cTpoeHue 6e1KoB 1 Eﬁggﬁ;ﬁiﬁiiﬂi%se%n
depMeHTbI — OHOIOrHYeCKHe
KaTaymm3atopsl. JlaboparopHast paboTa Ne 1

6 «/3yueHne KaTaMTUUECKOM aKTUBHOCTU 1 0.5 526317/?;6;1535/8 63e6b72
¢depMeHTOB (Ha pr¥Mepe amMusia3bl WK el )

KaTasiasbl)»
bubmmoreka [IOK

7 YTIeBO/EL. JTAMIH b1 1 https://m.edsoo.ru/863e6870

bubmmoreka LIOK

8 Hyxrenrossre kucnotsl. ATD 1 https://m.edsoo.ru/863e6d5c

9 WcTopusi U MeTOIbl NU3YUYEHUS KIIETKU. 1 bubmioreka LIOK
KreTouHasi Teopusi https://m.edsoo.ru/863e6e88

‘ 10 H KiieTka Kak Lie/IoCcTHas1 KuBasi CUCTeMa H 1 H H H H
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CTpoeHre 5yKapuoTUUeCKOM KIeTKHU.
JlabopaTopHast paborta Ne 2 «/3yueHue

bubmmoreka IIOK

11 CTPOEeHUsI KIeTOK paCTeHUM, YKUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rprboB U OaKTepuii Mo/ MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKPOIIpPerapaTax ¥ X OMMCAHUEe»

bubmmoreka LIOK

12 OOMeH BelIeCTB WM MeTabom3mM https://m.eds00.ru/863e766¢

bubmmoreka LIOK

13 PorocurTes. XemocuHTes https://m.edsoo.ru/863e7c98

N bubmioreka LIOK

14 OHepreTHyecKui obmen https://m.edsoo.ru/863e7aae
JKU3HEeHHbIN LUK/ KJIeTKU. [lefieHre KIeTKH.

15 E/Il-ll/l:gjf.oﬂéelgzza;sﬁgj; 15 ?(?121?{&11\)1? I?OH‘H/IKa 0.5 Bub/morexa LIOK

A ’ https://m.edsoo.ru/863e7dc4
KOpeIIIKa JIyKa Ha TOTOBBIX
MUKpOIIperiapaTax»

16 buocunTe3 Oeska. Peakiyss MaTpUUHOTO bubmioTeka LIOK
CHUHTe3a https://m.edsoo.ru/863e796e

bubmioreka LIOK

17 Tpancnsups — Guocurres Genka https://m.edsoo.ru/863e796e

18 HexkseTouHbie (hOpMbI )KU3HU — BUPYChI Bnbmiorexa LJOK

P Py https://m.edsoo.ru/863e7540

19 ®OopMBbI pa3MHOKeHHST OpraHru3MOB Brbmorexa [OK

PMBI P p https://m.edsoo.ru/863e81b6
. bubmmoreka LIOK

20 Metios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue ¥ pa3BUTHE TI0JIOBBIX KIETOK.

27 OmtooTBopenue. JlabopaTtopHasi pabota Ne 05 bubmoreka IIOK

4 «/13yyeHue CTPOEHUS TI0JIOBbIX K/IeTOK Ha
TOTOBBIX MMKpOIIperaparax»

https://m.edsoo.ru/863e81b6
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bubmoreka LIOK

22 NupuBryanbHOe pa3BUTHE OPraHU3MOB 1 https://m.eds00.ru/863e8436

23 ['eHeTHKa — HayKa O HaCJ/ie[ICTBEHHOCTU U 1 bubmioreka LIOK
M3MEHUHUBOCTU https://m.edsoo.ru/863e86f2

24 3aKOHOMEpPHOCTU Hac/ieJ0BaHHs IPU3HAKOB. 1 bubmmoreka IIOK
MoHorubpuIHOe CKpel[UBaHNe https://m.edsoo.ru/863e8878

75 OurnbpuziHOoe CKpeliyBaHue. 3aKOH 1 Bbubmioteka LIOK
He3aBUCUMOr0 Hac/ie[J0BaHUsI [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOe Hac/ieloBaHKe MPH3HAKOB.

JlaboparopHast pabota Ne 5 «/3yueHue Bu6morea LIOK

26 pe3yJ/IbTaTOB MOHOTHOPUHOTO 1 1 0.5 htps://m.eds00.ru/863e8¢60
JUTHOPUIHOTO CKpeIUBaHUs Y IPO30(UIIbI — ;

Ha TOTOBBIX MUKpOIIperapaTax»

27 I'eneturka nona. HacnegoBanue npu3sHakoB, 1 bubmuoreka IIOK
CLIeTIJIEHHBIX C TI0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHaciencTBeHHas
M3MeHUMBOCTb. JTabopaTopHasi pabota Ne 6. Bu6morea LOK

28 V3yuenune MorrKaLMOHHON 1 0.5 https://m.edsoo.ru/863e8efe
V3MEeHUYUBOCTH, [TOCTPOEHKe BapUaLlMOHHOIO — ;
psifila ¥ BapUal[MOHHOW KPUBOW»

HacnencTBeHHast ©U3Me@HUYMBOCTb.

29 JlaboparopHast paboTa Ne 7. « AHa/H3 1 0.5 bubmmoreka LIOK
MyTalUi y p030(U/Ibl HAa TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpernaparax»

bubmmoreka IIOK

30 T'eneriika uesiosexa 1 https://m.edsoo.ru/863e8d78
PesepBHbIii ypok. O60011I€HIE TIO TEMe

31 «HacnencTBeHHOCTh ¥ UISMEHUHUBOCTD 1
OpPraHU3MOB»

‘ 32 H Cenekilys KaK HayKa M Ipoliecc H 1 H H H H bubmoreka LIOK
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

H https://m.edsoo.ru/863e9214

33 MeTopbl ¥ AOCTUKEHHUS CeJIeKLIUM PacCTeHUU 1 bubmmoreka [IOK
1 )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buroTexHo/0rMs KaK 0Tpac/ib IIPOM3BO/ICTBA 1 Brbmorexa [OK
p P A https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJTACC

Ne KomuecTBo yacos Jara OneKkTpoHHbIe U} poBbIe
A Tema YPOKa KOHTPOHBHBIE l'[paKTl/IlleCKl/I H3y4YeHH 06pa3OBaTe.leHbIe
n/n Bcero
padoThI e padoTbI A pecypchbl
bubmoreka LIOK
1 OBOJIOLIYS U METO/bI €€ h3yueHust 1 https://m.edsoo.ru/863ea20
e
VicTopust pa3BuTHs TIpeJCcTaB/ieHnid 00 Bubmmorexa [IOK
2 pHA p PEA 1 https://m.edsoo.ru/863e957
3BOJTIOLIUA 0
bubmioTteka LJOK
3 MUKpO3BOMIOLMS 1 https://m.edsoo.ru/863e9c1
e
Mo o s s, Bumioess LOK
4 LA, JIabOATOPHAA D ° 1 0.5 https://m.eds00.ru/863e99c
«CpaBHeHHe BU/IOB 110 MOP(OJIOTUYECKOMY 5
KPUTEPHUIO» =
[BwKyl1ye cusbl (371leMeHTapHble (GaKTOpPbI) Bubmmorexa [JOK
5 i P P 1 https://m.edsoo.ru/863e9da
3BOJIIOLIMU 4
bubmoteka LIOK
6 EcrtecTBeHHbIi 0TOOP U ero ¢popmbl 1 https://m.edsoo.ru/863e9ed
0
Pe3y/bTaThl 3BOJTFOLUHI: TIPUCIIOCOOIEHHOCTD
OpPraHW3MOB U BU/J000pa3oBaHue. bubmioreka LJOK
7 JlabopaTopHast pabota Ne 2 «Ornvcanue 1 0.5 https://m.edsoo.ru/863e9fd
NpUcrocob1eHHOCTH OpraHu3Ma U eé e
OTHOCHTE/ILHOT'O XapaKTepa»
‘ 8 H HamnpasieHus ¥ myTyU MakpO3BOJIFOLUU H 1 H H H H bubuoreka LIOK
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9c1
e
‘ 9 H Heo6paTuMOCTh 3BOJIIOLIMU H
10 Nctopusd )Xu3HU Ha 3emiie U MeTO/b! eé
W3yUYeHUs
bubmioTteka LJOK
11 I'unoTtessl MPOUCXOXKAEHUA JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a
6
Pa3BuTHe x13HU Ha 3eMJie 1O 3paM U Bubmorexa [OK
12 p https://m.edsoo.ru/863ea6b
nepro/iam o
Ot s oo pneo SuGnorra LOK
13 pa. 1ip P ) 0.5 https://m.edsoo.ru/863ea8b
1 «M3yueHure UCKOTIaeMbIX OCTaTKOB c
pacTeHUH U )KUBOTHBIX B KOJIJIEKLUSIX» =
bubmoteka LIOK
14 CoBpemMeHHasi CMCTeMa OpraHMueCcKoro Mupa https://m.edsoo.ru/863ea48
e
bubmioTeka LJOK
15 OBOJIIOLIYS UeloBeKa (aHTpoIioreHes) https://m.edsoo.ru/863eac?
C
bubmioreka LJOK
16 [Brokyliue cusibl (hakTopbl) aHTpOIIOreHe3a https://m.edsoo.ru/863ead4
4
‘ 17 H OCHOBHBIE CTa/INM BOJIFOLIMU Ye/T0BeKa H
YenoBeueckue pachl U MPUPOHbIE Bubmorexa [JOK
18 p PHpOA https://m.edsoo.ru/863eaea
a/larnTalvy uesoBeKa 5
19 Pe3epeHbiit ypok. O60011IeHEe 110 TeMe
«Bo3HUKHOBEHUe 1 Pa3BUTHeE KW3HU Ha
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

H 3emme»

‘ 20 H OKO0JIOrMs KaK HaykKa H 1 H H H H
bubmioreka LJOK
21 Cpe/bl 00MTaHUS U SKOIOTHUYeCKKe (haKTOPbI 1 https://m.edsoo.ru/863eafec
AbuoTtnueckue ¢aktopsl. JlabopaTopHas
o O Bumoess LOK
22 p P 1 0.5 https://m.edsoo.ru/863eb10
obuTanusi». JlabopatopHasi pabora Ne 4. o
«BnusiHue cBeTa Ha POCT Y Pa3BUTHE =
YyepeHKOB KoJsleyca»
bubmmoreka LIOK
23 broTtnueckue (axkTopsl 1 https://m.edsoo.ru/863eb34
8
JKOJIOTUYeCKUe XapaKTePUCTUKU
24 nonysun. [TpakTruueckast pabora Ne 2 1 05
«[ToACuéT MIOTHOCTH MOMYJIALKN Pa3HBIX '
BU/IOB pacTeHU»
bubmoteka LIOK
25 CoobiiecTBa OpraHu3MOB — OUOIEHO3 1 https://m.edsoo.ru/863eb46
a
bubmioreka LJOK
26 JKoJiIoThUeCcKre CUCTeMbl (9KOCHCTEeMBI) 1 https://m.edsoo.ru/863eb46
a
OCHOBHBIe MOKa3aTe/u SKOCUCTEMBI. bubmioteka LJOK
27 JKoJjiornueckre nupamu/ibl. CBOMCTBA 1 https://m.edsoo.ru/863eb5f
sKkocucteM. Cykieccusi a
‘ 28 H IIpupoaHbIe 3KOCUCTEMBI H 1 H H H H
‘ 29 H AHTpONOreHHble 3KOCUCTEMBI H 1 H H H H
bubmioreka LJOK
30 buocdepa — ryobanbHast skocucrema 3emm | 1 https://m.eds0o.ru/863ebb5
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

E

bubmoreka IIOK

31 3aKOHOMEPHOCTH CyIllecTBOBaHus1 ouocdepnr || 1 https://m.edsoo.ru/863ebd1
6

‘ 32 H YenoBeuecTBO B Orocdepe 3emiu H 1 H H H H

bubmioTteka LJOK

33 Cocy1ecTBoBaHHe IPUPOBI U yesioBeyecTBa || 1 https://m.edsoo.ru/863ebal
e

34 Pe3epBHbIil ypok. O60011I€HIE TEMBI 1

«Coo0111ecTBa ¥ 3KOJIOTMUeCKHe CUCTEMbI»
OBILIEE KOJIMYECTBO YACOB I10 34 25
I[MTPO'PAMME '
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

IMPOBEPAEMBIE TPEEOBAHNSA K PE3YJ/IbTATAM OCBOEHMSI OCHOBHOM OBPA30BATE/TbHOUN ITPOI'PAMMBI

10 K/TACC

Kopg . .
ITpoBepsiemble IIpeMeTHbIE pPe3y/IbTaTbl 0CBOEHHs 0CHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero

NpoBepsieMoro

posep obpa3oBaHus

pe3yjbTaTra
CdopMHUPOBaHHOCTE 3HAHUM O MeCTe U PO OMOIOTHH B CHICTEMe HayUHOTO 3HAHUS eCTeCTBEHHBIX HayK, B )OPMUPOBAHUM

1 COBpPEeMEeHHOU eCTeCTBeHHO-HayUHO!M KapTUHBI MUPa U HAyYHOTO MHUPOBO33peHHs]; O BK/IaZle POCCUHCKUX U 3apyOe)KHBIX
yuéHBIX-010/I0T0B B pa3BuTre Onoaoruu; GyHKIMOHATLHOM TPAMOTHOCTH YeJioBeKa Jijisl pellieHUst KU3HeHHBIX 3a/1ay
YMeHMe pacKpbIBaTh CofiepyKaHre OMO0OrnuecKuX TEPMHUHOB U MOHSATUIN: )KH3Hb, K/IeTKa, OpraHnu3M; MeTabomsm (obMeH

2 BellleCTB U NpeBpallleHre SHeprum), roMeocTas (CaMoperyJsiliyisi), ypOBHeBasi OpraHu3aliysi KUBbIX CUCTEM,
CaMOBOCIIpOM3Be/ieHre (perpojyKLus), Hac/leJCTBeHHOCTb, U3MEHUYMBOCTb, POCT U pa3BUTHe
YMeHMe u3znaratb OHMOOTHUeCKHe Teopyu (K/IeTOYHasi, XpOMOCOMHasi, MyTaljioHHas), 3akoHslI (I'. Mengens, T. Moprana, H.J.

3 BaBusioBa) u yueHus (0 LjeHTpax MHOT00Opa3usi ¥ MPOUCXO0XKAeHHS Ky/IbTYpHBIX pacTenuii H.J. BaBuioBa), oripeesnisiTh
I'PaHuLibl UX IPUMEHUMOCTH K JKUBBIM CUCTEeMaM
YMeHMe BraZieTb MeTOJ,AMH HAyYHOTO 1T03HaHUs B 6rosioruy (Hab/ro/ieHre U OMMCcaHKe KUBBIX CUCTeM, TIPOLIECCOB U SIB/IEHUH;

4 OpraHu3aLys 1 TIpoBeZieHre OMOIOTHUeCcKoro SKCIIepUMeHTa, BbIABIKeHHE TMITOTe3bl; BhISIB/IeHHE 3aBUCUMOCTH MeXY
HCCrielyeMbIMHU BeJTMYMHAMU, 00BsICHEHHE TIO/TyYeHHBIX pe3y/IbTaTOB, UCIOIb30BaHHBIX HayUHbIX TIOHSTHH, TEOPHI 1 3aKOHOB;
yMeHHe JiefiaTh BbIBO/IbI HA OCHOBAHWH T0JyUYeHHBIX pPe3y/IbTaTOB)
YMeHue BblJe/ATh CylljeCTBeHHbIe IIPU3HAKU BUPYCOB, K/IeTOK IIPOKAPUOT U 3YKapyOT, OJHOK/IETOYHbIX U MHOTOK/IETOYHBIX

c OpraHu3MOB; 0COOeHHOCTH MpoLecCOB 0OMeHa Bell|eCTB U MpeBpallieHus SHepruu B KieTke, (pOTOCHHTe3a, M/IaCTUUeCKoro U
JHepreTHYecKoro oOMeHa, XeMOCHHTe3a, MUTO3a, Mei103a, OTJIOZ0TBOPEHUS, Pa3MHOXKeHHs], MHUBU/yalbHOTO Pa3BUTHS
opraHusma (OHTOreHe3)
YMeHMe TIPUMEHSITh M0JTyYeHHbIe 3HaHUS [1/1s1 00BsICHEHUS OMOJIOTHUeCKHX TTPOLIeCCOB U SIBJIEHWH, /IS TIPUHSATHS TIPAKTHUeCKUX

6 pelilieHUId B TIOBCeZIHEBHOM )KU3HU B Lie/six obecrieyeHusi 6e30MacHOCTH CBOETO 3/I0POBbSI U 37J0POBbsI OKPY KaroILIMX JIFOZeH,
co6J1ro/ieHN st HOpM I'PaMOTHOTO TIOBe/IeHUsI B OKpY»Katolliel IPUPOJHOI cpe/ie; TOHMMaHUe HeoOX0ANMOCTH HCTI0/Ib30BAHUS
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JOCTI)KEHUM COBpeMeHHOM OHO0JIOruK ¥ OMOTEeXHOIOTUM /IJIs1 paljiOHA/IbHOTO TIPUPO/I0TI0/Tb30BaHMUS

7 YMeHHMe pelliaTh 37eMeHTapHble reHeTHUeCKHe 33/ladyd Ha MOHO- U AIMTUOPU/IHOe CKpelljMBaHue, CLelJIeHHOe Hac/leIoBaHue;
COCTaB/IATb CX€Mbl MOHOTMOPH/IHOTO CKpEIUBaHUs [I/Isl TIpeJCKa3aHus Hac/IeJ0BaHUs IPU3HAKOB Y OPraHU3MOB

8 YMeHUe BBITIO/HATE TabopaTopHbIe U TTpaKTHUeCKre paboTel, COO/MIOAATh TIpaBwWIa Tipu paboTe ¢ yueOHBIM 1 Tab0paTOPHBIM
obopyjoBaHrEM
YMeHre KpUTHUECKU OlIeHUBAaTh Y MHTEPIIPETUPOBATh MH(OPMAI[UIO OHOIOrHUeCKOT0 CO/IePyKaHuUsl, BKIFOUAIOIIYIO

9 TICeB/IOHaYYHbIe 3HaHUS U3 Pa3/IMUHbIX UCTOUHUKOB (CMU, HayyHO-TTONy/IsIpHbIE MaTePHaJibl); STUUECKHE ACTIEKTHI
COBpPEMEHHBIX MCC/Ie/JOBaHUI B OMOJIOTUH, MeIUI[UHE, OMOTEXHOIOTUU

10 YMeHHe co3/jaBaTh COOCTBEHHBIE TTMChMEHHbBIE U YCTHBIE CO00IIIeHHs1, 0000611iasi 61ooruecKyro HHGOPMAIHIO U3 HECKOTbKUX
HMCTOYHUKOB, TPAMOTHO MCITI0/Ib30BaTh MOHATUNHBIN anrapat O01osioruu

11 K/IACC

Kopg . .
IIpoBepsieMble npeMeTHbIE Pe3y/IbTAaThl 0CBOEHUsI 0OCHOBHOM 00pa30oBaTe/IbHOM NMPOrpaMMbI CPeJHero o01ero

MpPOBePAEMOro

POBEp obOpa3oBaHusi

pe3y/bTaTa
ChopMHUPOBaHHOCTDb 3HaHUK O MeCTe U PO/ OMOJIOTHU B CUCTEMe HAayYHOT'O 3HaHWsI eCTECTBEHHBIX HayK, B (HOPMUPOBAHUN

1 COBpPEMEHHOM eCTeCTBEHHO-HayYHOM KapTUHBI MUPa ¥ HAYYHOTO MUPOBO33PEHUST; O BK/IaZle POCCUMCKUX U 3apyOe>KHBIX
yUéHBIX-0M0/I0T0B B pa3BuTHe Onosoruu; GyHKIMOHATLHOM TPAMOTHOCTH YesioBeKa [ijisl pellieHUst KU3HeHHBIX 3a/1ay
YMeHHe pacKpbIBaTh CO/iepKaHue OMOIOrMYecKX TEPMUHOB U TTOHSTHMN: BU/I, TIOMYJISLNS, TeHO(QOH/I, SBOJTFOLINS, ABVIKYII[HE

2 cuibl ((haKTOPBI) IBOJIIOLINH, TIPUCITOCOO/IEHHOCTh OPTaHM3MOB, BUJ000pa30BaHue, SKOI0THYecKre (haKTophl, 3KOCUCTEMA,
MPOAYIIEHThI, KOHCYMEHTBI, PeJIyLIeHTbI, 1IeTTH MUTaHUsI, IKOJI0rHuecKasi mipaMu/ia, broreorieHos, buocdepa

3 YMeHMe u3naratb OMOOTHUYeCKre Teopyu (3BOMOLMOHHast Teopusi U. JlapBuHa, CHHTETUYeCKasi TEOPHSI SBOJTIOLIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apo/biiieBoro cxozctBa K.M. Bapa, uepesioBaHusi r71aBHBIX HarpaB/ieHUH 1 myTe 3BosoLuu A H.
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CeBepr1ioBa, yueHusi o 6uocdepe B./. BepHazckoro), onpesiensaTh rpaHULIbI UX IPUMEHUMOCTH K KUBBIM CHCTeMaM

YMeHue BlaZieTb METOZAMH HAyYHOTO MTO3HaHUs B OMosioryuu (Hab/Tio/ieHre U OTIMCaHUe KUBBIX CUCTEM, TIPOIIeCCOB U SIBJIEHUH;
OpraHu3alis U IpoBejieHre OHOIOrMUeCKOro SKCIIEPUMEHTA, BhIZIBM)KEHHE TMITOTe3bl; BbISB/IEHUE 3aBUCUMOCTH MEXIY
HCCie[yeMbIMU BeTMUHHAMU, 00bsICHEHE TI0JTyUeHHBIX pPe3y/bTaToOB, UCTI0/Ih30BaHHBIX HAYUHBIX ITOHSTHH, TeOPHI U 3aKOHOB;
yMeHHUe JiefiaThb BbIBO/IbI HA OCHOBAHUU T0J/yUeHHBIX Pe3y/IbTaTOB)

YMeHue BbIJIeJISATh CYIIeCTBeHHbIe TPU3HAKKM CTPOeHUsT OMOIOTHYeCKUX 00bEeKTOB: BU/IOB, TIOITYJISL[UM, TTPOAYIIEHTOB,
KOHCYMEHTOB, peJlyLIeHTOB, OMOre01|eHO30B U 9KOCHUCTeM; 0COOEHHOCTH TIPOLIeCCOB HAC/IeICTBEHHOW N3MEeHYUBOCTH,
eCTeCTBeHHOT0 0TOOpa, BI/1000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, /1€HCTBHUS KOJIOTHUeCKUX (PaKTOpPOB Ha
OpraHu3MBbl, TlepeHoca BelleCTB U TI0TOKa SHEPTUU B 9KOCHUCTeMax, aHTPOTIOTeHHbIX W3MeHeHU B 9KOCHCTeMax CBOe
MECTHOCTH, KPYrOBOPOTa Bell[eCTB U OHHOre0XMMHUUeCKUX LIUK/I0B B 6rocdepe

YMeHMe IPUMeHSTh M0JTyYeHHble 3HaHUS [1/1s1 00BsiCHeHHs OM0/I0OrMUeCcKUX MPOLIeCCOB U SIBJIEHUH, AJIs1 IPUHATHS TIPAKTUUeCKUX
pellIeHn B TIOBCeJHEBHOM JKM3HU B 1[e/isiX o0OecrieueHust 6e3011aCHOCTH CBOETO 3/[0POBbS U 3/J0POBBsT OKPY KaIOILMX JIFO/Iel,
co0JTroIeHst HOPM T'PaMOTHOTO TIOBe/IeHHsI B OKPY’Karollield IPUPOJHOM Ccpefie; TTIOHMMaHie HeoOX0AUMOCTH HCTIO/Ib30BAHUS
JIOCTMPKEHUI COBpeMeHHOM OMOJIOruH [J1s1 PaLiMOHAIbHOTO TPUPO/I0TI0/Ib30BaHUs

YMeHUe peliaTh 37eMeHTapHble OMOooruuecKye 3a/jauM, COCTAB/ISATh CXeMbI TIepeHOoCa BeI[eCTB ¥ SHEPTryUr B 9KOCUCTEMax
(uenu NUTaHUs)

YMeHue BBITIO/HATH JabopaTOpHbIe U TpaKTHYeCKre paboThkl, COO/TIOAATE TIpaBUIIa TPy paboTe ¢ yueOHBIM 1 1abopaTOpHBIM
obopy/JoBaHEM

YMeHre KpUTHUeCKHU OLIeHMBaTh U UHTePIIpeTHpoBaTh UH(OPMAaL|io OH0IOrMUecKoro co/iepyKaHusi, BKIFOUAIOLIYI0
TICeB/IOHayUHbIe 3HaHUS U3 Pa3UUYHbIX UCTOYHUKOB (CMMU, HayuHO-TIOMy /IsipHbIe MaTepyasbl); pacCMaTpUBaTh riobanbHbIe
3Kos1I0ornyeckue rnpobaeMsl COBpeMeHHOCTH, (POPMHUPOBATh IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIMI0

10

YMeHue co3fjaBaTh COOCTBeHHbIe MTMCbMEHHBIE U YCTHBIE cO00IeHus], 0000111ast 6romornyeckyro HHPOPMALMIO U3 HeCKOTbKUX
HCTOYHHUKOB, TPAMOTHO HCITO/Ib30BaTh MOHATUIHBIN armapat 61o/ioruu
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ITPOBEPAEMBIE 3JIEMEHTBI COJEP)KAHUA

10 KJIACC
Kop | IIpoBepsieMbli 3/IeMeHT COfiep)KaHUs
1 Buonorus kak Hayka
11 Buonorus — Hayka o »uBo#i ripupoge. Posib 6uonoruu B GopMrpoBaHUY COBPeMEHHOM Hay4YHOW KapTHHBI MUpa. CrucTeMa GMOIOrnuecKux
’ HaykK
12 MeTo/bI 103HaHUS KUBOUW NPUPO/IbI (Hab/roieHre, SKCIIepUMeHT, OTMcaHue, U3MepeHue, KiaccuuKalys, Mo/ielipoBaHue,
' CTaTUCTHYecKasi 00paboTKa JaHHBIX)
2 JKuBbIe CUCTeMBI U UX OpraHu3aLys
2.1 JKuBble cuctembl (OMOCHCTEMBI) Kak MpegMeT u3ydeHus 6vosiorun. CBoWCTBa OMOCKCTEM M MX pa3HooOpasue
59 YpoBHM opraHu3alyu OUoCHCTeM: MOJIEKY/ISIPHO-TeHeTHUeCKUi, KIIeTOUHBIN, OpraHU3MeHHbI!, oMY/ ISILIMOHHO-BU/I0BOM, 9KOCUCTEMHbIH,
' OuochepHbIit
3 XHWMHUUECKUM COCTaB U CTPOEHUE KJIeTKU
31 XVMUYeCKHM COCTaB KIeTKU. XUMUUYeCKre 3JIeMeHThbl: MaKpo3/leMeHTbl, MUKPO3/ieMeHThl. Bojja 1 MUHepasnbHble BelljecTBa. DyHKIMN
' BO/Ibl 1 MUHEPAJIbHBIX BeIleCTB B KieTKe. [loiep>kaHre 0CMOTHUeCKOro OasiaHca
benku. CoctaB 1 cTpoeHue 6eKoB. AMUHOKHUC/IOTBI — MOHOMeDHI OesikoB. He3amMeHHMbIe U 3aMeHHUMble aMUHOKHUC/IOTHI.
AMUWHOKHCIOTHBIN COCTaB. Y POBHU CTPYKTYPbI O€IKOBOM MOJIeKyJibl (TiepBUYHasi, BTOPUYHAsSI, TPeTHUHAs U YeTBePTUYHAS CTPYKTYPa).
32 Xumuueckue cBoicTBa 0eskoB. brosiornyeckue ¢hyHKIMN O€TKOB.
depmeHThI — OHOOrMUecKre Katamu3aTtopbl. CTpoeHHe (hepMeHTa: aKTUBHBIN 1[eHTp, cybcTpaTHas crieriuduuHocTh. KodepMeHTHI.
Buramunbl. OTnuust epMeHTOB OT HeOpraHMUeCKUX KaTaau3aTopOoB
3.3 YrneBozbl: MOHOCaXapH bl (T/IFOKO3a, prbo3a u fie30Kcuprbo3a), Ancaxapu/ipl (caxapo3a, 1aKT0o3a) U ToMcaxapuibl (Kpaxmat, TJUKOTeH,
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Lesitosio3a). bruonoruueckue GyHKIWMN YTeBO/JOB.

JIUmUIbI: TPUTIALIEPUIBI, CTEPOUABI, hochommusl. ['napodunsHo-ruaApodoOHBIe CBOMCTBA. bronoruueckue GyHKIAN JTUTTA/OB.
CpaBHeHHe yTJIeBO/I0B, OEJTKOB U JIMTTHAZOB KaK UCTOYHUKOB YHEPTHUU

HyxneunnoBsie kucioTsl: JITHK 1 PHK. Hyk/ieoTuibl — MOHOMeEpBI HYK/IeMHOBBIX KUC/IOT. CTpoeHue U ¢hyHkiuu JJHK. CtpoeHue u

3.4
¢yukumy PHK. AT®: crpoeHue U GyHKLWN
3.5 LuTonorusi — Hayka o kietke. KnetouHas Teopusi. MeTo bl M3yUyeHHs K/IeTOK
36 Kretka Kak 1iesiocTHast xxuBast cucteMa. OOIye pyU3HaKy K/IeTOK: 3aMKHYTasi Hapy kKHast MemOpaHa, Mmosekysbl JJHK kKak reHeTnueckuii
' arrapar, CcTeMa CHHTe3a OeJika
37 TWITBI KIIETOK: SyKapuoTHYecKasi ¥ TIpoKapuoTndeckasi. OcobeHHOCTU CTPOeHUsI IPOKAaPUOTUYeCKOU KieTKU. KiieTouHast cTeHKa GakTepHid.
' CrpoeHre 3yKapuoTUUeCKOU K1eTKU. OCHOBHbBIE OT/IMUMS PaCTUTeTbHOM, )KUBOTHOUW U TPUOHOMN KJ/IeTKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIeTOUHAsI CTeHKa, TVIMKOKaIMKC, uX ¢pyHKUWU. [1n1a3maTryeckass MeMOpaHa, eé CBOMCTBa U
38 ¢dyukuyu. [urorazma u eé opraHouibl. OHOMeMOpaHHbIe OPraHOUBI KIeTKU: SHA0rIa3MaThueckas cethb (OT1C), ammapar I'osbmpky,
' /m30coMel. [ToryaBTOHOMHBIE OpraHOU/IbI KJIeTKW: MUTOXOH/IPUH, TIacTUAbL. [IporcxokjeHrne MUTOXOHPUM U I1acTyl. Byl nyiactyg,.
HememOpaHHBIe OpraHOU/bI KJIETKHU: PUOOCOMBI, K/IETOUHBIN LIEHTP, PECHUUKY, XTYTUKH. DYHKIMM OPraHOW0B K/IeTKU. BKroueHus
3.9 S1po — perynsSTOpHBINA LeHTp KieTKU. CTpoeHue sifipa: sifiepHasi 000/10UKa, Kapuoria3Ma, XpOMaTHH, SI/IPHIIIKO. XPOMOCOMbI
3.10 | TpaHcropT BeleCcTB B K/IeTKe
4 JKvi3He1esTe/IbHOCTh KJIETKA
OOMeH BellecTB, UIU MeTab0M3M. ACCUMUIAIMS (TJTACTUUECKUH 00MeH) U AMCCUMUIISALIUS (SHEpreTUUYeCKuii 0OMeH) — ZIBe CTOPOHBI
4.1 eIUHOTO Tporiecca MeTabonmm3Ma. Turbl 0OMeHa BelljecTB: aBTOTPOMHBIN 1 reTepoTpodHbIi. Posib pepMeHTOB B 0OMeHe BelecTB U
TIpeBpalLeHUH SHePryy B KJIeTKe
4. dotocuHTe3. CBeToOBast U TeMHOBasi pa3bl hoTocHHTe3a. Peakiiu gotocrHTe3a. IhdeKTUBHOCTL (hOTOCHMHTe3a. 3HaueHUe (POTOCHHTe3a

JJ151 )KU3HU Ha 3emJie. BivsiHve ycioBuii cpesibl Ha (YOTOCHHTE3 U CII0COOBI TIOBBIIIEHHS €T0 MPOAYKTUBHOCTH Y KY/IbTYPHBIX paCTeHUH.
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XemocuHTe3. XeMOCHHTe3UpyoIye 6akTepur. 3HaueHHe XeMOCHHTe3a /1Sl KU3HU Ha 3emiie

4.3

OHepreTHyeckuii 0OMeH B KiieTKe. PaciijerieHre BellieCTB, BblJje/ieHUe U aKKyMy/TUPOBaHHe SHEPTUH B KJIeTKe. DTarbl SHePreTHYeCcKOro
obmeHa. 'mikonu3. BpokeHue u ero BU/bl. KricsiopoHoe oKucieHre, WK KJeToYHoe JbixaHue. DPGeKTUBHOCTh SHepreTHYecKoro
obmeHa

4.4

Peakiuy MaTpuuHOro cuHrte3a. I'eHetnueckass uHbopmarus u JJHK. Peanu3saiiys reHeTHuecKol WHGOpPMalMY B KiieTKe. ['eHeTHUeCKUi
KOJ, ¥ ero cBoiicTBa. TpaHckpuriyst — MatpuuHbiii cuHTe3 PHK. Tpancnsius — 6uocunres 6enka. KogrpoBanue aMuHOKHCI0T. Posb
pubocom B brocuHTe3e Oeska

4.5

HexknetouHbie hopMbl )KU3HU — BUPYChI. MicTopust oTKpbITHs BUpycoB (1.1, iBaHOBCKMiT). OCOOEHHOCTH CTPOEHUS U XKU3HE eI TeTbHOCTH
BUpYyCOB. bakteprodaru. bose3Hnu pacTeHuil, )KUBOTHBIX U Ue/lOBeKa, BbI3biBaeMble BUpycamu. Bupyc ummyHogedumra yenoseka (BUY)
— Bo30yautens CITM Ia. TTpoduiakTika pacripoCcTpaHeHusl BUPYCHBIX 3a00/ieBaHU

PasmHOXeHUe u WHAWBWYya/JIbHOE DA3BUTHE OPIaHHU3MOB

5.1

KneTouHblid LUK/, WK )KU3HEeHHbIN LUK/ K1eTKU. IHTepdasa u muto3. [Ipoliecchkl, mpoTeKaroie B uHTepdase. Penvkaiys — peakuys
MatpuuHoro cuHre3a JJHK. CtpoeHre xpoMocoM. XpOMOCOMHBIN HaOOp — KapyOTHIL. [IUTIONJHBIN 1 TaryIONAHBIA XPOMOCOMHBIE
Habophkl. Xpomatupl. LluTosoruueckre 0CHOBBI pa3MHOKeHUsI ¥ UHAUBU/Iya/IbHOTO Pa3BUTHSI OPraHU3MOB.

,Z[eJ'IEHI/Ie KJIETKH — MHUTO3. CT{:LE[I/II/I MHTO34d. HpOL[ECCBI, MPONCXOAALNE HAd PA3HBIX CTaAUAX MUTO3d. Buronornueckuii CMbBIC/I MHUTO3a

5.2

@®opMbI pa3MHOKeHHsI OpraHu3MOB: Oecriosioe U ToioBoe. Bu/ibl 6ecrosioro pa3sMHOKeHUsI: JlefieHre HaJlBoe, OUKOBaHUe O/IHO- U
MHOT'OK/IETOUHBIX, CIIOPO0Opa3oBaHUe, BereTaTUBHOe pa3MHOXKeHHe. VICKyCcCTBeHHOe KJIOHMPOBaHWe OPTaHKM3MOB, er0 3HaueHue Jiist
CceJiIeKLIUU

5.3

ITonoBoe Pa3MHO>XeHHe, ero OT/IMUKrA OT 6ecroJioro.

Metios. Craguu Meiio3a. [Iponeccel, mpoucxosiue Ha cTagusax Mero3a. [ToBeeHre xpomocom B merio3e. KpoccuHrosep.
Buonornueckuii CMbIC/T M 3HaUeHWe Mero03a

5.4

'ameToreHes — rpoijecc 06pa3oBaHust MOJOBBIX KIETOK Y )KUBOTHBIX. [10/I0BBIE JKe/ie3bl: CEMEHHUKH U AUUHUKK. OOpa3oBaHue 1
pa3BUTHeE TIOJIOBBIX KJIETOK — raMeT (CriepMaTo30H/], sHLeK/IeTKa) — criepMaToreHe3 v ooreHe3. OCOOeHHOCTH CTPOEHUsT SIMLIEK/IETOK 1
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criepmaTto3onzioB. OriogorBopenue. IlapreHorenes

5.5

VuauBuayanbHOe pa3BuTHe (OHTOTeHe3). OMOpPHUOHAIbHOE Pa3BUTHeE (3MOpHOreHe3). JTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TIO3BOHOUHBIX
JKUBOTHBIX: Ipo0JIeHN e, racTpyJIsiijus, opraHoreHes. [TocTamOproHanbHOe pa3BUTHe. THUITbI TOCTIMOPHOHA/IBHOTO Pa3BUTHS: TIPSMOE,
HerpsiMoe (JInuMHOYHOe). BivsiHue cpe/ibl Ha Pa3BUTHE OPraHKM3MOB; (DaKTOPBI, CTIOCOOHBIE BBI3bIBATh BPOXKAEHHbBIE YPO/ICTBA.

Poct n pa3BuTHe paCTEHHﬁ. OnToreHes LIBETKOBOI'O paCTeHUA: CTpPOEHHNE CEMEHU, CTAAlUN PA3BUTHUA

HaCJ'Ie,Z[CTBeHHOCTI: N U3MEHUYHMBOCTb OPIrdHHM3MOB

6.1

[Tpeamet v 3a1auvl TeHeTUKU. VICTOpUS pa3BUTHS FeHeTUKU. BK/a/| pOCCUNCKUX 1 3apyOe)KHBIX YUEHBIX B Pa3BUTHE TeHeTHUKH. MeTozbl
TeHeTHUKH (TMOPHA0IOrHUeCcKHid, LIMTOTeHeTUYeCKUH, MOJIeKY /ISIPHO-TeHeTh4YeCKrii). OCHOBHBbIe TeHeTHUeCKHe TIOHATHS. [ eHeTuecKast
CUMBOJIVKA, UCTIOJIb3yeMasi B CXeMax CKpeLMBaHuM1

6.2

3aKOHOMEPHOCTH HacJie/IOBaHUs PU3HAKOB, yCTaHOB/IeHHbIe I'. MeHesieM. MoHOTMOpHIHOE CKpelljuBaHre. 3aKOH eAMHO00pa3sus
rubpuoB NepBOro nokosieHus. [IpaBUIo JOMUHUPOBAHUS. 3aKOH PacCIIieryieHys TIPU3HAKOB. ['UroTe3a uucToThl rameT. [TosHOe U
HeTI0/THOe JJOMUHUPOBaHMUE.

OurnbpuiHoe cKpelijuBaHUe. 3aKOH He3aBUCHUMOTI'0 Hac/leloBaHUs TIPU3HAKOB. LluToreHeTHyeCckrie OCHOBBI AUTMOPUIHOTO CKPeLUBaHMUSI.
AnHanu3upytoliiee cKpelijuBaHue. Mcrosb30BaHle aHaIM3UPYIOIIEro CKpeluBaHus [Jijist OTipe/ie/ieHs TeHOTHIIa 0COOU

6.3

CueryieHHOe HaciefloBaHYe Mpu3HakKoB. Pabora T. MopraHa 1o crieryieHHOMY Hac/ieZloBaHHIO TeHOB. HapyiiieHue cliernieHusi TeHOB B
pe3yJibTaTe KPOCCUHIoBepa. XpOMOCOMHas TeOpus HaC/IeCTBeHHOCTH. I'eHeTUecKure KapThl.

I'eHeTHKa rosia. XpoMOCOMHOE OIpejiesieHHe 1oJia. AyTOCOMBI U I10JI0Bble XPOMOCOMBI. ['OMorameTHble 1 reTeporaMeTHble OpraHr3Mbl.
HacnenoBanue Npu3HaKoB, CLiEIVIEHHBIX C [10JI0M

6.4

N3meHunBOCTh. BHbl NI3ME@HUMBOCTH: HeHAC/IeACTBeHHAsl U HacaeACTBeHHast. Posib cpeJibl B HeHac/ieICTBeHHOW U3MeHUMBOCTH.
XapakTeprCTHKa MOJA(PUKALIMOHHON U3MEeHUMBOCTH. BaprallMoHHBIN psiJl ¥ BapyalliOHHasi KprBasi. HopMa peakiiyy rpr3Haka.
KonuuecTBeHHbIe M KaueCcTBeHHbIE MPHU3HAKM U UX HOpMa peaklyy. CBoMcTBa MOAM(UKALIMOHHONM U3MEHYMBOCTH

6.5

HacnencrBeHHasi, UM TeHOTUIMYeCKas, U3MeHUMBOCTh. KoMOMHaTHBHAs M3MeHUMBOCTh. Melio3 1 10J10BO# MpoLiecc — OCHOBA
KOMOMHATHUBHOW M3MeHUYMBOCTH. MyTallMoHHasi 3MeHUMBOCTh. Knaccudukaryst MyTaruii: reHHbIe XpOMOCOMHBIE, TeHOMHBIe. YacToTa u
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NIPUYMHBI MyTaLMi. MyTareHHsble (hakTOpbl. 3aKOH FOMOJIOTMUECKHX PSiZIOB B HaceCTBeHHOU n3MeHurBocTy H.M. BaBunoBa

6.6

IeHetrka uesioBeka. KaproTur uenioBeka. OCHOBHBIE METO/bl TeHETHUKH UeJIOBeKa: reHeasioruuecKuii, O/TM3HeI0BbIN, LIMTOTeHeTUYeCKUH,
O6roxUMUUeCKri, MOJIeKy IsipHO-TeHeThYeckuii. CoBpeMeHHOe orpe/iesieHre TeHOTUIIa: TI0JTHOTeHOMHOe CeKBeHHUPOBaHMUe,
reHOTUTTMPOBaHMe, B TOM umcie ¢ riomolinbto [M1]P-ananu3a. HacsencTBeHHbIe 3ab60/1eBaHus uenioBeKa: reHHbie 060/1e3HU, 60/1e3HU C
Hac/ieICTBeHHOM TIpe/ipacrioNioKeHHOCThI0, XPOMOCOMHBIe 6osie3Hn. ComMaThyecKue U reHepaTUBHbIe MyTaluu. [IpUHLIUTIBI 30POBOTO
obpa3a >XK13HH, AUAarHOCTUKH, TIPOPUIAKTUKHU U JieueHHs reHeTHYeCKUx Oosie3Hell. MeIuKo-reHeTHUeCKOe KOHCY/TbTUPOBaHUe. 3HauUeHe
MeIUI[UHCKOW TeHETUKH B TTPe/JOTBPAIL[eHUH U JIeUeHUH reHeTHUeCKUX 3a00/ieBaHUM uesioBeKka

Cenekuyst opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuysi KaK HayKa U Tpoliecc. 3aposk/ieHre ceJieKL[UU 1 loMecTrKaLusi. YueHve H./. BaBusioBa o LieHTpax MPOUCXOKIeHUs U
MHOTro00pasusi KyJIbTYPHBIX pacTeHui. L|eHTpbI MPOMCXO0KAEeHHS JOMALIHUX )KUBOTHBIX. COPT, TIOPO/a, IIITaMM

7.2

CoBpeMeHHbIe MeTO/IbI CesleKI[UH. MacCOBBIY U UHAVBU/Ya/IbHBIN OTOOPKI B CeJIEKLIMU paCTeHUH 1 KUBOTHBIX. OIjeHKa SKCTepbepa.
Bm3koposcTBeHHOe cKpelyBaHue — MHOpUAUHT. YncTas muHvs. CKpelBaHue YMCTHIX TMHUM. ['eTepo3uc, uiv rubpuiHas cuia.
HepogacTBeHHOe cKpelrBaHue — ayTOpUAuHT. OTanéHHas rubpugu3anys v eé ycriexu. VICKyCCTBeHHBIN MyTareHe3 1 ToTydeHre
MOJIUIIION0B. [loCTHMXKeHHs Ce/leKL{MU pacTeHUM, )KUBOTHBIX U MUKPOOPTraHKM3MOB

7.3

buoTexHoOTHs KaK 0Tpac/ib TTPOM3BO/CTBA. ['eHHas MH)KeHepust. DTaribl co3aHus pekomOouHaHTHOM JJHK 1 TpaHCreHHBIX OpraHu3MOB.
Knetounasi un>keHepusi. KiieTouHble KyabTypbl. MUKPOK/IOHa/IbHOE pa3MHOXKeHHe pacTeHHi. KioHMpoBaHre BhICOKOTIPOAYKTUBHBIX
CeJTbCKOXO035IMCTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKHe U 3THueckue rnpodsieMbr. MO — reHeTHueCKr MOJUGMUIIMPOBAHHBIE OPTaHU3MBI

11 K/TACC

Kopg,

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

OBOJIOLIMOHHAsT OMOIOrUsT

1.1

SBOJ'[IOLII/IOHHEIH Teopud u eé MecTo B OMOJIOTUH.

CBujieTeNIbCTBa IBOJIOLMU. [1asie0HTOI0rYeCKye: T0C/IeJ0BaTe/IbHOCTD TTOSIB/IEHHST BU/IOB B TIa/IEOHTOJIOTHUECKOH JIETOMHCH,
niepexoziHble hopMbl. bruoreorpaduueckre: cxoACTBO U pa3nuuue GayH U ¢p0p MaTePUKOB U OCTPOBOB. DMOPHO/IOTHUeCKHe: CXO/CTBa U
pa3yinyust SMOPUOHOB Pa3HbIX BUOB TI03BOHOUHBIX. CpaBHUTEIbHO-aHaTOMUYeCKHe: TOMOJIOTUYHbIe, aHa/IOTUYHbIe, DyAUMeHTapHbIe
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OpraHbl, aTaBU3Mbl. MOJIeKy/IIPHO-OMOXUMHUYeCKHe: CXO/ICTBO MEXaHU3MOB HaC/Ie[JCTBEHHOCTH U OCHOBHBIX MeTabO/TMUeCKUX MyTel y
BCEX OPraHH3MOB

1.2

OBoJttorioHHas Teopus Y. [TapBuHa. ITpeAnochiIKu BOSHUKHOBEHUs ApBUHU3Ma. [IBMKYII[HE CHJIbI BOJTIOLIMN BU/IOB 10 JlapBUHY
(u30BITOUHOE Pa3MHOXKEHHE TPU OTPAaHUUEHHOCTH PECYPCOB, HeoTpe/ie/IéHHast ©3MEeHUMBOCTb, O0pb0a 3a CyIl[eCTBOBaHHE, eCTeCTBEHHbBIN
otbop)

1.3

CuHTteTnueckas Teopus 3BomoLnu (CTO) u ocHOBHBIe eé nosioxkeHus. MukposBostouys. [lonynsnus Kak eJMHULA BUA U SBOJIIOLIUA

1.4

Iewxyiue cumbl (pakTOpbl) IBOIOIMU BUZIOB B TIPUPOZie. MyTallMOHHBIH MTPOIeCC U KOMOMHATHBHAs W3MEHUMBOCTh. [oMyIs1MOHHbIe
BOJIHBI U Jipetic reHOB. V30/1s1ust U Murpaiys. EcrecTBeHHbIN 0TOOp — HampaB/stolui (hakTop 3Bo/rOIMHU. DOPMbI €CTECTBEHHOTO
orbopa.

[Tpucriocob1eHHOCT OPraHM3MOB KakK pe3y/ibTaT 3BoJItoLuU. [IprMepsI npucrocobieHuid y opraHu3MoB. ApoMop¢o3bl U
yavoaZanTalyu.

Bup v Bugoobpa3oBanue. Kpurepun Buza. OcHoBHBIE OpMBI BHI000pa30BaHuUst: Teorpapuueckoe, IKOJI0THIecKoe

1.5

MaKPOBBOJII-OL[I/IH. q)OpMBI SBOJ/IFOLIMHA q)H]IETI/I‘-IeCKaH, AWBEPreHTHAdsA, KOHBepPreHTHasd, rapd/ijie/ibHas. HEO6paTI/IMOCTB 3BOJIFOLIMHU

Bo3HUKHOBEHWE U pa3BUTHE KU3HU Ha 3emiie

2.1

[loHayuHbIe MpeCTaBIeHus 0 3apOXKJeHNH KU3HU. HayuHble rUroTe3sl BOSHUKHOBEHUs JKI3HU Ha 3eMsie: abroreHe3 1 TTaHCTIepMUSI.
XuMHuecKas 5BOMOLMsA. DKCIiepuMeHTabHOe MO/ITBePsKAeHre XUMUUeCcKoU 3BostoLu. HauanbHble 3Tarbl 6M00rMueckoi SBOTIOLUH.
I'mnortesa PHK-mupa. [1epBbie K1eTku U UX 3BO/MOLMA. POpMHUpPOBaHMEe OCHOBHBIX I'PYIII JKUBBIX OPraHW3MOB

2.2

Pa3BuTHe )K13HU Ha 3eMJie TI0 3paM U nepuojaM. Karapxeii. Apxelickasi U MpoTepo3oiickas 3pbl. [1aneo3oiickas 5pa U eé repuo/ibl:
KeMOpUICKUM, OPAOBUKCKUM, CUTYPUMCKUM, 1eBOHCKUI, KAMEHHOYTOJIbHBIH, TIepMCKHI. Me3030¥CKasi 3pa U eé Tiepro/ibl: TPHACOBBIH,
IOPCKUM, MeJIOBOU.

KaitHo30¥CKast 3pa U eé 1epro/ibl: NajieoreHOBbIN, HEOTeHOBBIM, AHTPOTIOTeHOBLIN. XapakKTepUCTUKA K/IMMaTa U Ieo/IorThueCcKux
riporjeccoB. OCHOBHbIE 3Tarbl IBOJIIOLIMK PACTUTEBHOTO U )KUBOTHOTO MUpa. ApoMopd03bl y pacTeHU 1 XXKUBOTHBIX. [1osiB/ieHue,
paclBeT ¥ BbIMUPaHKe TPYIII KUBbIX OPraHU3MOB
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2.3 Cucrema opraHMueckoro Mupa Kak oTpakeHue 3BOJIFOLIMA. OCHOBHBIE cUCTeMaThyeCcKye rpyIbl OpraHu3MOB
OBOJIOLMA UesioBeKa. AHTPOIIOJIOTHS Kak HayKa. Pa3BUTHe npe/icTaB/IeHUI O MPOUCXOXKEeHUU UerioBeka. MeTo/ibl U3yueHUst
aHTporioreHesa. Cxo/CTBa U pa3/nuus yejoBeKa Y KMBOTHBIX. CHCTeMaTUuecKoe I0JI0JKeHHe yesloBeKa.
24
Iewkyiye cumbl (pakTopel) aHTporioreHe3a. HacieicTBeHHasi UI3MEHUMBOCTD U eCTeCTBEHHBINM 0TOOp. O01eCcTBeHHBIN 00pa3 KU3HH,
V3rOTOBJIEHUE OPYAUU TPY/a, MbIL/IEHUE, peUb
OcCHOBHBIe CTaUM 1 BETBU 3BOJIIOL[MM UesIoBeKa: aBCTpaionuTeky, YenoBek ymesblid, UesoBek NpMoxoAsiui, Yenosek
2.5 HeaHZlepTanbCKui, YenoBek pa3ymMHbIi. HaxoKu McKomaeMbIX OCTaHKOB, BpeMs CyIIleCTBOBaHHs, 00/1aCTh pacrpocTpaHeHus, 00bEmM
T'OJIOBHOTO M03ra, 00pa3 >KU3HH, OpYHs
YenoBeueckrie pacbl. OCHOBHBIe OOJIBIIIME pachl: eBPOTeonJHast (eBpa3uiicKasi), Herpo-aBCTpaIoufHast (3KBaTOpHa/IbHast), MOHTOJIOWAHAS
2.6 (asuarcko-amepuKaHcKasi). YepTbl MpUCIioco6/1eHHOCTU TIpe/icCTaBUTeel uesloBeYeCKUX pac K yCJIOBUSIM CylijeCcTBOBaHUs. EAUHCTBO
yesioBeueCKux pac. Kputuka pacusma
3 Opranu3mbl ¥ OKpy>Katolllasi cpefia
31 OKOJIOrMs KakK HayKa. 3a/lauy U paszesibl 5K0J0rMu. MeTo/bl 5KO/I0rMYeCKUX UCC/Ie0BaHUN. JDKOJI0OrMYecKkoe MUpoBo33peHre. Cpebl
’ oOWTaHMsI OPraHU3MOB: BO/IHAs!, HA3eMHO-BO3/Iy1IIHas1, [IOUBEHHAs!, BHyTPUOPTraHU3MeHHast
3.9 Okonoruyeckue akropsl. Knaccudukaius skomornueckux GakTopoB: abMoThueckre, OMOTUYeCKHe U aHTPOTIOTeHHbIe. [lelicTBure
' 5K0JIOTMUeCKUX ()aKTOPOB Ha OPraHU3Mbl
3.3 AbuoTtryeckue (HakTOpbI: CBET, TEMIIEPaTypa, BAaKHOCTb. PoTonepuousm. [IprcrocobieHrst opraHu3MoB K JeHCTBHI0 abMOTHUeCKUX
’ ¢axTopoB. bruosornueckye puTMbI
Buornueckue dakTopbl. Buibl 6MOTHYECKMX B3aUMO/I€MCTBUI: KOHKYPEHLVs, XUIIHUUeCTBO, TIapa3uTH3M, MyTyaiu3M, KOMMeHCaIu3M
3.4 (Hax/1e0HMYEeCTBO, KBAPTUPAHTCTBO), aMEHCA/IM3M, HelTpainu3M. 3HaueHHe OMOTUYeCKHUX B3aUMOZEHCTBUH I/l CyIeCTBOBAaHMUS
OpraHy3MOB B IIPUPO/HBIX COOOI{eCTBax
3c OKO/IOrMYeCcKre XapaKTepUCTUKU Moy Ay, OCHOBHBIE [T0Ka3aTe Iy MOIYJIALANA: YUC/IeHHOCTb, IVIOTHOCTD, POXKaeMOCTb, CMEPTHOCTb,

NIPUPOCT, MUTpaLys. JJMHaMHUKa YMC/IeHHOCTU TMOMYJISALUUN U e€ peryisLus
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4. Coo0111ecTBa ¥ 3KOJIOTMUECKHE CUCTEMbI
41 Coo0111ecTBO OpraHu3mMoB — OuorieHo3. CTPyKTyphl OMOIleHO3a: BH/I0Basi, MPOCTPaHCTBeHHas!, Tpoduueckas (muiieBasi). Buzbi-
' JoMHHaHThI. CBsI3U B OHoL[eHO3e
OKoJioruueckre cucTembl (3Kocuctembl). [ToHATHE 00 3KocucTeMe U buoreolieHo3e. @YHKIMOHAbHbIE KOMITOHEHTHI SKOCUCTEMBI:
4 MPOJAYLIEHThI, KOHCYMEHThI, pelyLieHTbl. KpyroBopoT BellecTB U MOTOK SHEPruu B skocucTeMe. Tpoduueckue (MULLeBble) YPOBHU
’ sKocucTeMbl. [TuiieBsle 1jenu v cetd. OCHOBHBIE ITOKA3aTe/d SKOCUCTEMBI: OoMacca, IPOAYKIHs. DKOIOruuecKre MUpaMu/ibL:
MIPOYKLIMH, YUCIeHHOCTH, 6romaccel. CBONCTBA 3KOCHCTEM: YCTOWYHMBOCTh, CAaMOPETy/Isis, pa3BuTre. CyKijeccust
[TpupopHble 3KOCHUCTEMBI. JKOCUCTEMBI 03€P M PeK. DKOCUCTeMa XBOMHOT0 WY IIIMPOKOJIMCTBEHHOTO JIeca.
43 AHTpOTIOTeHHbIE SKOCHCTEMBI. ATPOIKOCHUCTEMBL. Y pO03KoCHCTeMbl. Briosioruueckoe 1 X03siCTBEHHOE 3HaUeHKe arpo3KOCUCTeM U
' ypbo3KOCHCTEM.
Bropa3Hoobpasue Kak ¢akTop yCcToHunBOCTH 3KocucTeM. CoxpaHeHre OMOIOrHUecKoro pasHoobpasus Ha 3emiie
Yuenue B.W. BepHazickoro o 6uocdepe. ['paHuIIbl, COCTaB U CTPYKTypa buocdepsl. JKuBoe BeliiecTBO U ero GpyHKIuU. OcoOeHHOCTH
4.4 6uocdeprl Kak ry100anbHOM SKOCUCTEMBI. [ITiHaMHUYecKoe paBHOBecHe U obpaTHasi cBsi3b B Ouochepe. KpyroBopoThl BelljecTB U
OuoreoxuMHUeCKre LIWKJIbI 3/1eMeHTOB (yTr/iepo/ia, a30Ta). 30HambHOCTb 6rocdepbl. OCHOBHbIE OUOMBI CYIIIU
YenoBeuecTBo B brocepe 3emu. AHTponoreHHble W3MeHeHus1 B Orocdepe. I'nobanbHbie 3K0/I0rHUeCcKre pod/eMbl.
4.5

OcHoBa palMoHa/IbHOTO yTpaB/IeHuUs PUPOJIHBIMU PeCypCaMU U UX MCII0J/Ib30BaHMe. JJoCTiyKeHUs OMOJIOTHY U 0XPaHa TIPUPO/IbI
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YYEBHO-METOJUYECKOE OBECIIEYEHUWUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

METOJUYECKHUE MATEPHUAJIBI /11 YUUTEJIA

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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