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Pabouas mporpamma yueOHOro Kypca «buonorus» Ha 0a30BbI ypoBeHb cpeaHero ooriero oOpasoBanust misi oOywaromuxcs 10-11 xmaccos
MBOY «CHI Ne 13 pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

e @enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii @eneparumy;

e mpukaza Munnpocsemierus ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHun (QenepaabHOTO TOCYIapCTBEHHOTO 00pa3oBaTEbHOTO
CTaHJapTa OCHOBHOTO O0IIero 00pa3oBaHUs;

e mpukaza Munnpocsemenust ot 18.05.2023 Ne 370 «OO0 yrBepxkaeHuu ¢enepaabHO 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
o01m1ero o0pa3oBaHUsY;

e mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxnaenun [lopsaka opraHu3anuy U OCYLIECTBICHUS 00pa3oBaTeIbHOM
JEATeIbHOCTH MO0 OCHOBHBIM 0011€00pa3oBaTeNbHBIM MPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO
00I11er0 U cpetHero o01ero 06pa3oBaHus»;

e CII CIN 2.4.2.4283-26 «CaHUTapHO-3MHUJIEMHOJIOTUYECKHE TpeOOBaHMS K OpraHM3alMsM BOCHUTAHUS U OOYYEHHUs, OTHAbIXa M
037I0POBJIEHUS AE€TEN U MOJIOJIEXKH», YTBEP/KIECHHBIX IOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpada ot 02.06.2026 Ne 19;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHUBBI U TpeOOBaHMS K OOecredeHHio 0e30macHOCTH M (Miu) Oe3BpeAHOCTH s
yesoBeka (pakTopoB cpesibl 0OUTaHUS», YTBEPIKICHHBIX TOCTAHOBJICHUEM IJIaBHOTO caHuTapHOoro Bpada ot 28.01.2021 Ne 2;

e KOHIICTIIMH IMpPENnoJaBaHus yueOHOTO mpeaMeTa «bBHONOTHs», KOHUEMIMU 3KOJOTMYECKOro oOpa3oBaHHMs B CHUCTEME OOIIEro
oOpa3oBaHus, yTBEpXACHHOU pacnopsbkeHueM [IpaBurensctsa ot 24.12.2013 Ne 2506-p;

e y4eOHOrO IJIaHa OCHOBHOTO 0011ero oopa3zoBanus, yreepxaeHHoro npukazom MbOVY "CIH Ne 13" ot 30.08.2023 Ne 646/01-16 «O6
YTBEP)KJICHMH OCHOBHOW 00pa30oBaTeNbHON IMPOrpaMMBbl OCHOBHOTO O0ILIEro 00pa3oBaHUs»;

e (enepanbHO paboyeil mporpaMMbl yueOHOTO Kypca «buomorus

e Pabouas mporpaMmma OpHUEHTHpOBaHAa Ha IEJIEBbIE NPHUOPHUTETHI, CHOPMYIHpPOBaHHbIE B (enepanbHOM paboueil mporpamme
BOCIUTaHUS U B paboyeii mporpamme Bocriutanusg MbOY «CII Ne 13y

IHHOACHUTEJIbBHAA 3AIINCKA

[Tpu pa3paboTke Mporpammbl M0 OUOJIOTHH TEOPETHUECKYIO OCHOBY JJISi OTPEAEICHUS MOAX0J0B K (POPMHUPOBAHUIO COACPIKAaHUS yIeOHOTO
npenmera «buonorus» cocraBuwin: KoHmentyanbHble TnojoxeHuss GI'OC COO o B3auMOOOYCIOBJIEHHOCTH IIENEH, COAEpIKaHHs, Pe3yIbTaTOB
oOy4yeHus U TpeOOBAaHMU K YPOBHIO MOJATOTOBKU BBITYCKHHMKOB, ITOJIOKEHHsS 00 OOIIMX LENSIX M MPUHIHMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero oOmiero oOpasoBanus B Poccuiickoir deneparuu, a Takke MOJOKEHUS O CHelu(HKe OHOJOrHH, €€ 3HAYCHUU B
MO3HAHUU KUBOU MPUPOABI U 00ECTICUCHHH CYLIIECTBOBAHUS YeI0BEeYeCKOro obmmecTBa. CoryiacHO Ha3BaHHBIM IOJIOKEHUSM, ONIPE/IETICHBI OCHOBHBIE
(GYHKIMU TPOTrpaMMBI 10 OHOJIOTHHU U €€ CTPYKTYpa.

[Tporpamma o 61oJIOTUM AAET MPEACTaBICHUE O LENsIX, 00 o0IIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHs 00YJaOLIUXCS CPeJICTBAMU
yuebHoro mpeamera «buosorusy, onpenenser o0s3aTeIbHOE MPEIMETHOE COJEpKAaHUE, €r0 CTPYKTYPY, paclpeleieHue Mo pas3jienaM U TeMaw,
PEKOMEH/IyeMYIO TOCJIEI0BATEIFHOCT M3YyYeHHs] y4eOHOro marepuaja C Y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH
00pa30BaTENBLHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXcsl.



B nporpamme 1o OMOJIOTHH TaKKe YYUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM JIMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM Pe3yJabTaTaM
o0Oy4eHus B GOpMUPOBAHUH OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIBHOM IEATETLHOCTH/YUeOHBIX AeHCTBUI 00YJaOLIUXCs IO OCBOCHHIO COIEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMSL.

B mporpamme no 6uonorun (1011 kmaccel, 0a30BBIH YpOBEHB) peain30BaH MPHHLUI MPEEMCTBEHHOCTH B M3y4YeHUU OMOJIOTHH, Onaromaps
yeMy B HEWl IpocMaTpuBaeTcs HAINPaBICHHOCTh HA Pa3BUTHE 3HAHUM, CBSA3aHHBIX C (POPMHUPOBAHHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX OPUEHTALMH JINYHOCTH, SKOJOTMYECKOTO MBILIUICHUS, MPEICTaBICHUH O 370pOBOM 00pa3e >KM3HM M OEpeKHBIM OTHOIIECHHEM K
OKpyXarolei npupoHoi cpene. IloaTomy Hapsaay ¢ u3ydyeHHeM oOIIeOMOIOTHYECKUX TEOPHA, a TAK)Ke 3HAHUI O CTPOCHUH JKUBBIX CUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOUIMX B HUX IMPOLIECCOB B MPOrpaMMme MO0 OMOJIOTHU YJEJIEHO BHMMAHUE HCIIOJIB30BAHHUIO MOJTYYEHHBIX
3HAaHUH B MOBCETHEBHOM KU3HM /ISl PELICHUS NMPUKIIAJHBIX 337a4, B TOM YHCIe: TpOoQHIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUI YeTI0BEKa, MEIUKO-
TeHETHYECKOTO KOHCYIbTUPOBAHHUS, 000CHOBAHUS 3KOJIOIMUYECKH 11€7e€CO00Pa3HOTO MOBEACHUS B OKPYXKAIOIEH MPUPOIHOH cpeie, aHainu3a BIUSHUS
XO3AWCTBEHHON JEATEIIbHOCTH YEJOBEKa Ha COCTOSHUE TPHPOIHBIX M HCKYCCTBEHHBIX SKOCHCTEM. YCWICHHE BHUMAHUS K MPUKIATHOMN
HaNpaBJICHHOCTH y4yeOHOTO mpeamera «bHoIorus» mpoauKTOBAaHO HEOOXOAWMOCTHIO 0OeCTeueH s YCIOBUM I PEeIICHHs] OJHOM M3 aKTyaJbHBIX
3aJjay IIKOJIBHOTO OHMOJIOTUYECKOTO 00pa3oBaHMs, KOTOpas Mpeamnosiaraet (OopMHUpOBaHHE Yy OOy4alOIIMXCS CHOCOOHOCTH aJalTHPOBATHCS K
M3MEHEHHSIM JJUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosiornss Ha ypoBHe cpeaHero oOmero oOpa3oBaHusl 3aHMMaeT BaxkHoe Mecto. OHa oOecrneunBaeT (popMHpPOBaHHE y OOYYAIOLIUXCS
NPEJCTAaBICHUN O HAyYHOM KapTUHE MHUpA, paclIupseT U 0000IIaeT 3HAHUS O >KMBOH MpHpoJe, €€ OTIMYUTENBHBIX MPU3HAKAaX — YPOBHEBOM
OpraHu3alluy U 3BOJIOIMH, CO3AET YCIOBHS Ul O3HAHUS 3aKOHOB KMBOM MPUPOBI, (HOpMUPOBaHHS (DYHKIIMOHAIBHOW I'PaMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M 0€30MacHOr0 00pasa KHU3HH, FIKOJIOTHUECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHWe OMOJIOTHS MMEET TakXKe Ui PEIIeHUs BOCHHUTATENBHBIX W PA3BHUBAIOUIMX 3a/lad CpEeAHEro oOImero oOpa3oBaHMA,
coupanuzauuu oOydarommuxcs. M3yuenue Ouosiorum oOecreynBaeT YCIOBHS A (OPMHUPOBAHMS HMHTEIJICKTYAJTbHBIX, KOMMYHHMKAlIMUOHHBIX WU
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOM KYJIBTYphI, CHOCOOCTBYET MHTErPAlMH OMOJOTMUECKUX 3HAHUH C MPEICTABICHUSMH U3 IPYTUX YIEOHBIX
NPEIMETOB, B YaCTHOCTH, (PM3MKU, XUMUHU U reorpaduu. HazBaHHble TOJ0XKEHUS O MperHa3HAYeHUH yueOHoro npeamera «buonorus» cocraBuim
OCHOBY JIJIs1 OTIpEIeNICHHS MTOIX00B K 0TOOPY M CTPYKTYPUPOBAHMIO €TI0 COAEPIKaHUs, IPEJICTABICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Ot0op coxepkanusi yueOHOro mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH € MO3MLHUN KYyIbTYpOCOOOpa3HOTO IMOAXOJa, B
COOTBETCTBUHU C KOTOPHIM OOYYarOIIUECs JOJDKHBI OCBOUTH 3HAHUS M YMEHHs, 3HAUUMBbIe U1 (popMHUpOBaHUS OOIIEeH KyIbTyphl, ONpPEACISIOmne
aJIeKBaTHOE TIOBEJCHME YEJIOBEKa B OKPYKAIOIIEH MPUPOJHOM cpelie, BOCTpEOOBaHHbIE B IMOBCEAHEBHOM >KM3HU M MPAKTHUYECKON NEATETBHOCTH.
Ocoboe mMecTo B 3TOH cHUCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTBI COJECpXKaHUs, KOTOpBIE CIY)KaT OCHOBOH Ui (POPMHPOBAHHUS NPEACTABICHUI O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpA U IIEHHOCTHBIX OPUEHTALMUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'YyMaHU3AIMU OHOJOTMYECKOTO
oOpa3oBaHUsl.

CTpyKTypHupOBaHHE COJIepkKaHU ydeOHOro MaTepualia B IporpaMMe 1o OMOJIOTUH OCYHIECTBICHO C YUETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN
00 OTIAMYUTENBHBIX OCOOCHHOCTSX JKUBOM MPHUPOJIBI, 0 €€ YPOBHEBOW OpraHU3allMi U SBOJIIOLUH. B COOTBETCTBUM € 3TUM B CTPYKTYpe Y4eOHOTO
npeamera «buosiorus» BBIAENEHBI CIEIYIOUINE coJepkKaTeiabHble JTUHUU: «bHojorus kak Hayka. MeToabl HaydHOTO Mo3HaHWA», «Kierka kak



Oouosornyeckasi cuctema», «Opranu3sM kKak Ouosiornyeckas cucrema», «Crucrema M MHOrooOpasue OpraHM4YEeCKOTO MHUPa», «IBOJIOLUS JKUBOU
IPUPOBD», «IKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTH.

Llenp wu3ydyeHuss yueOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJieHHE OOYYarOIIUMHUCS 3HAHUSIMH O CTPYKTYpHO-
(YHKIMOHATBLHONH OpraHMU3aly KHUBBIX CHUCTEM PAa3HOTO paHra ¥ nmpuoOpeTeHHe YMEHHMH HCIOJIb30BaTh ATHU 3HAHUS JUIS TPAMOTHBIX NEHCTBUUN B
OTHOIIECHUH OOBEKTOB JKUBOM MPHUPOJIBI U PEIICHUS PAa3IHYHBIX )KU3HEHHBIX IPOOIeM.

JlocTibkeHue ey u3ydeHus yueonoro npeameta «buosnorus» Ha 6a30BOM ypoBHE 00€CIICUNBACTCS PEIICHHEM CIIEIYIOMINX 3a/1a4:

OCBOCHHME OOYYAIOUIMMHCA CHCTEMBbl 3HAHUH O OMOJOTMYECKMX TEOPHSIX, YYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTEe3aX, IMpaBHiaX,
CIy)KaIllUX OCHOBOM a1t (pOopMUpOBaHMS MPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOrO TO3HaHUS, CTPOCHUH,
MHOTO00pa3ui U OCOOEHHOCTSX >KMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allM{, BBIJAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTHH;

(dopmupoBaHue y 00y4aronMXcsl O3HABATEIbHbBIX, HHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B Mpollecce aHalM3a JaHHBIX O MyTAX
pa3BUTHS B OMOJIOIMH HAYYHBIX B3IJIAJ0B, UAEH U MOJX0J0B K U3YYCHHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlH;

CTaHOBJICHHE Y OOydJaromuxcsi oOmed KylbTypbl, (DYHKIMOHAIBHOW TI'PAaMOTHOCTH, Pa3BUTHE yYMEHUH OOBSACHATH U OLIEHUBATH SIBICHUA
OKpYKAIOILEro MUpa )KUBOH MPHUPOJIBI HA OCHOBAHUH 3HAHUH U OTIBITA, TOTYUYEHHBIX IPU N3Y4EHUH OHOJIOTHH;

¢dopmupoBanue y oOyyaromuxcs yMEHHH WIIIOCTPHUPOBATh 3HAu€HHE OMOJIOTMYECKUX 3HAHWNW B MPAKTUYECKOM JEATEIbHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUI U arpoOMOTEXHOJIOTHH;

BOCIIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEJIOBEKOM J>KHUBOW MPHUPOJABI, HEOOXOIMMOCTH OEpeKHOTO OTHOLIEHHUS K HEM,
COOJIFOJICHUS STHYECKUX HOPM IIPH MTPOBEACHUU OMOJIOTMUECKUX UCCIIEI0BAHMIA;

OCO3HAHME LEHHOCTH OWOJIOTHYECKUX 3HAHWW Ui TOBBIIICHUS YPOBHS HKOJOTHYECKOW KYJIBTYpPHI, JUIs (OPMHPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

pUMEHEHHE MPHOOPETEHHBIX 3HAHUNH U YMEHHMH B TMOBCEJIHEBHOM JKU3HU JJIsl OLEHKH TOCIEACTBUN CBOEH JEATEIHHOCTH MO OTHOIICHUIO K
OKpYyKaromIei cpeae, COOCTBEHHOMY 37I0POBbIO, 000CHOBAHUE U COOIOJICHIE Mep MPOPIIAKTUKY 3a00ICBaHUIA.

B cucreme cpennero oOmero obpazoBanusi «buonorus», usydyaemas Ha 0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM YYEOHBIM MPEAMETOM,
BXO/ISIIIIUM B COCTaB MPeIMETHOH 001acTu «EcTecTBeHHO-HAYYHBIE TIPEAMETHI».

Jiis u3ydenust Ouonorun Ha 6a30BOM YpOBHE cpeiHero o0iiero oopazoBanus otBoauTcs 68 gacos: B 10 kimacce — 34 yaca (1 4ac B Henenio), B
11 xnacce — 34 gaca (1 yac B Heneno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorus kak Hayka.
buosorus kak Hayka. CBsi3b OMOJIOTHMHM C OOIIECTBEHHBIMH, TEXHHYECKUMH M JIPYTHUMHU €CTECTBEHHBIMHU HayKaMu, ¢uiiocopueil, STHKOH,
ACTETUKOU U ipaBoM. Pons Onosorun B GOpMUPOBAaHUN COBPEMEHHOM Hay4HOH KapTHUHBI Mupa. CucTeMa OMOIOTHYECKUX HayK.

MeTo1bl TI03HAHUS KUBOU MPUPOABI (HAOIIOIeHHE, SKCIIEPUMEHT, OMKMCAaHNe, H3MEPEHUe, KIacCu(UKAIKs, MOICTHPOBAHUE, CTATUCTHUYECKAS
00paboTKa JaHHBIX).

JdeMoHcTpanum:

IToprpersr: Y. lapsuHn, I'. Mennens, H. K. Koabnos, J[x. Yorcon u ®@. Kpuk.

Tabmuie! u cxemMbl: «MeToIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlabopaTopHble H IpaKTHYecKHe padoThI:

[Tpaktuyeckas padora Ne 1. «Mcnonp30BaHMe Pa3THMUHBIX METOJIOB NP U3YUYECHUH OMOJOIMUYECKHX 0OBEKTOB.

Tema 2. 7KuBble cuCTeMBbI U HX OPraHU3aLMs.

JKusbie cucreMsl (6MOCHCTEMBI) KaK MpeAMET U3ydeHus: ononoru. OTINYHE )KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CaoiicTBa OuocHucTeM M HMX pa3HOOOpasue. YPOBHM OpraHU3allMd OMOCHCTEM: MOJICKYJISIPHBINA, KIETOYHBIA, TKAaHEBBIH, OpraHM3MEHHBIH,
MOTYJISIUOHHO-BUIOBOM, SKOCUCTEMHBIH (OMOT€0LEHOTUYECKUH ), OHOCHEpHBIH.

JdeMoHcTpanum:

TaGnuue! u cxembl: «OCHOBHBIE MTPU3HAKH KU3HI», «Y POBHHU OPraHU3ALUH KUBOU IPUPOIBD.

Ob6opynoBanue: moaens Mosiekyinbl JJHK.

Tema 3. Xumndeckuii cOCTaB H CTPOCHHE KJIETKH.

XUMHUYECKUN COCTAB KIETKH. XMUMHUYECKUE DIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHL. Bo1a 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMH BOJBI 1 MUHEPAIBbHBIX BEIIECTB B KieTke. [loaep:kanue ocMOTHYECKOTo OanaHca.

benkxu. CoctaB u cTpoeHue 0enkoB. AMUHOKHCIOTBI — MOHOMEpHI OenikoB. He3aMeHnmble M 3aMEHUMbIE aMUHOKHCIOTBL. AMHUHOKHUCIIOTHBIH
cocTaB. YPOBHH CTPYKTYpBI O€JIKOBOM MOJIEKYbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMUYECKHE CBOHCTBA OEJIKOB.
buonornyeckue pyHKIUU OEIKOB.

®epmeHTBl — Ouosiornueckue Katamu3aTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTp, cyOcrpaTHas cnenuduuHocts. KodepmeHTsI.
Burtamunsl. Otinnunst pepMEeHTOB OT HEOPTaHUYECKUX KaTAIN3aTOPOB.

YrineBoapl: MOHOCaxXapubl (TIIOKO3a, pubo3a U JIe30KCHpuO03a), Tucaxapuibl (caxaposa, JaKTo3a) M MoJMcaxapuabl (Kpaxmall, TITHKOTEH,
HeJITI0103a). bruonorndeckue GyHKIMH YTiIeBOIOB.

Jlumuaer: Tpurnuuepuabl, Gocomaumuas, crepounsl. ['napopunsHo-ruapodoOHbIe cBoiicTBa. buonorndeckue ¢pyHkiun nunuaoB. CpaBHEeHHE
YIJI€BOJIOB, OCJIKOB U JIMMTUAOB KaK UICTOYHUKOB SHEPTHH.



Hykneunossie kucnotsl: JIHK u PHK. HykneoTtunsl — MmoHOMeps! HykIIeMHOBBIX kucioT. Ctpoenue u ¢pynkuuu /IHK. Ctpoenue u ¢pyHKunn
PHK. Buast PHK. AT®: crpoenue u pyHKIUU.

[Mutonorust — Hayka o kieTke. KneTouyHas Teopusi — mpuMep B3aMMOJACHCTBHS U M (AKTOB B HAYYHOM IMO3HAHWU. MeETOIbl M3y4YEHUs
KIIETKH.

Knerka kak nenoctHast »xuBasi cucrema. OOmiue MpU3HAKM KIETOK: 3aMKHYTas HapyxkHas memOpana, monekynsl JIHK kak renermueckuit
ammapar, cucreMa cuHTe3a Oelka.

Tunbl kneTok: 3ykapuoTHdeckas u mpokapuoTuyeckas. OcoOEHHOCTH CTPOCHMS MPOKApHUOTHYECKO# kieTku. KierouHast cTeHka OakTepuid.
CrpoeHue dyKapruoTHUYeCKoi KieTkr. OCHOBHBIC OTIUYHS PACTHTEIHHOM, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOUHAs CTeHKA, TJIMKOKANUKC, X ¢pyHkuuu. [Inasmarnyeckas memOpaHa, e€ CBOMCTBAa U (PyHKIIMH.
[utornasma u e€ opranoussl. OnHomeMmOpanHblie opranouasl kietku: JIIC, anmapar ['onbpku, mu3ocoMbl. [1oayaBTOHOMHBIE OPraHOUIBI KIETKH:
MUTOXOHAPHUH, MIacTubl. [Iporcxoxaenue MUTOXOHIpUHN U TutacTua. Bunsl mmactua. HememOpaHnHbIe OpraHOUIb! KJIETKH: pUOOCOMBI, KIICTOYHBIH
LIEHTP, UEHTPHUOJIH, PECHUYKH, )KT'YTUKHA. DYHKIIMM OPraHOUIOB KJIETKH. BriatoueHus.

Snpo — perynaTropHslii LeHTp KineTku. CTpoeHue sipa: saepHast 000JI04Ka, KapuoIluia3Ma, XpOMaTHH, SAPbIIIKO. XPOMOCOMBI.

TpaHcnopT BelEecTB B KIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. llnelinen, P. Bupxos, . Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacripeneneHne XMMUYECKUX JJIEMEHTOB B HEXXUBOM IIPUPOAC», «PacnpeneneHne XUMUYECKUX 2JIEMEHTOB B JKUBOU IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoandeckas Tabnuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJEKYNbl BOJbl», «buocunres Genkay, «CtpoeHue
MoJIeKyJbl Oenkay, «Ctpoenue dpepmenTa», «Hyknennossie kucinotsl. JJHK», «Ctpoenne mosnexynsl AT®», «CTpoeHue 3yKapuoTHIECKON KIETKIY,
«CTpoeHHe KUBOTHOM KIETKW», «CTpoeHHEe pacTUTEIbHOW KIETKN», «CTpOoeHHE NPOKAPUOTHUYECKON KIETKN», «CTpoeHHe sapa KIETKHY,
«¥YTneBopl», «JINTIHIB.

OO6opynoBaHHe: CBETOBOH MHUKPOCKOIN, O0OpyJOBaHME Ui IPOBEACHUS HAOMIOACHUH, W3MEPEHH, SKCIEPUMEHTOB, MHKpOIpenapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OAKTEPHATIBHBIX KIETOK.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

JlaGopatopnas padora Ne 1. «M3yueHne KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMUJIa3bl UM KaTaasbl)y.

JlaGopatopnas pabora Ne 2. «l3ydeHHe CTpPOCHHS KIETOK pacTEHHUH, >KMBOTHBIX M OakTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpEnaparax U UX ONUCAHUE.

Tema 4. 7Ku3HeaeATeIbHOCTD KJICTKH.

OOMeH BemecTB, Wi MeTaboIM3M. ACCUMUTIATUS (TUTACTHYECKU 0OMEH) U TUCCUMUJISINS (SHEPreTHIeCKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO
nporiecca Mmeraboau3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUU B IOHUMAHUU METa00IM3Ma.

Tumnbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poibs GpepMeHTOB B 00MEHE BEIECTB U MPEBPAILICHUN SHEPTUH B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBast (paszbl GoTocuHTe3a. Peakiun potocunresza. DppexkTuBHOCTH hoTOCHUHTE3a. 3HAUeHUE (POTOCHUHTE3A IS
KHU3HU Ha 3emuie. Biusinue ycnoBuii cpeapl Ha POTOCHHTE3 U CIIOCOOBI TIOBBIMIEHUS €r0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHH.



XeMocuHTe3. XeMOCHHTE3UpYolue OakTepuu. 3HaUeHHE XeMOCHHTE3a JJIS )KU3HU Ha 3eMIIe.

DOHepreTuyecknii 0OMeH B KieTke. PaciieruieHue BellecTB, BbIACICHHE W aKKyMYJIHPOBAHHWE DHEPTrUU B KIETKE. DTalbl 3HEPreTHYECKOro
oOmena. I'mukonu3. bpokenume u ero Buapl. KuciaopomHoe okuciaeHHe, WIM KiIeTouHOe JAbixaHue. OkuciaurenbHoe ¢ochopuirpoBaHue.
D¢ dekTHBHOCTH SHEPreTUIeCKOro 0OMeHa.

Peakiun matpuunoro cunresa. I'enetnueckas napopmanus u JJHK. Peanuzanus renernueckoil napopmaliiu B Kietke. [ eHeTHUeckuit koa u
ero coiictBa. Tpanckpunius — marpudsbiii cuate3 PHK. Tpancnsuus — 6nocunres Oenka. Dtamnbl TpaHcisnuu. KoaupoBanue aMUHOKUCIOT. Poib
pubocom B OMOCHHTE3€e OelnKa.

Heknerounsie ¢opmbl xxu3Hu — BUpYChl. VcTtopust oTkpeitus BupycoB (/. Y. MBanoBckwmii). OcOOEHHOCTH CTPOEHUS M KU3HEHHOTO LUKIIA
BUpycoB. bakrepuodaru. bonesHu pacreHuil, KMBOTHBIX W YEIOBEKa, BBI3bIBacMble BUpycaMHu. Bupyc mmmyHonedunura uenoBeka (BUY) —
B0o30yautens CIIN{a. OOpaTHas TpaHCKpUIIIHS, peBepTa3a U uHTerpasa. [lpodunaktuka pacnpocTpaHeHUS BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

IToptpetsl: H. K. Konpnios, /I. Y. UBanosckuii, K. A. Tumupsses.

Tabmuier u cxembl: «Tumbl mutanus», «Metabomusmy, «MUTOXOHAPUSY, «DHEPreTHUUECKUU oOMeH», «Xioporacty, «DOTOCHHTE3Y,
«Crpoenue [IHK», «Ctpoenue u (pyHKIMOHUpPOBaHUE reHay, «CuHTe3 Oenka», «['eneTnueckuit koa», «Bupyce», «bakrepuodarm», «CtpoeHue u
*u3HeHHbIH 1uki Bupyca CIINa, 6axrepuodaray, «Pemmukarms JJHK».

Ob6opynoBanue: Monenu-amminkanuu «Yasoenue [IHK u tpanckpunuusy», «buocunte3 Oenka», «CTpoeHHE KIETKW», MOJEIb CTPYKTYpPHI
JTHK.

Tema S. PasMHOKeHHe U HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KnerouHslil WKy, WM KU3HEHHBIA MK KieTku. MHTepdaza u muto3. Ilporecchl, mpoTekamonme B uHTepdaze. Permukanus — peakuus
matpuunoro cunrteza JJHK. Crpoenmne xpomocom. XpoMOCOMHBIH HaOOp — KapHOTHIN. JIMIJIOMAHBIM M TalIOWAHBI XPOMOCOMHBIE HaOOPBI.
XpoMmaruel. Lluronornyeckue OCHOBBI pa3MHOKEHUS U MHIUBUIYAIBHOTO Pa3BUTUS OPraHU3MOB.

Henenue knetkn — Muto3. Ctaauu muto3sa. [Iporeccsl, Mpoucxoasiue Ha pa3HbIX CTaAUSIX MUTO3a. bHoIOrn4eckuii CMbICII MUTO3A.

[Tporpammupyemasi rubesb KJIETKU — alloNTo3.

@opMbl Pa3MHOKEHHsSI OPraHU3MOB: Oecroyioe M TMoJIoBOe. Buapl 0ecrosioro pasMHOXKEHHUS: JEJIEeHHE HaJBOE, MOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTHBHOE pa3MHOKeHHe. MICKycCTBEHHOE KIIOHHPOBAHHE OPraHU3MOB, €r0 3HAUECHHUE IS CEJIEKLIUH.

[TosoBo€ pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu meiio3a. IIpoueccel, npoucxoasamue Ha craausx meio3sa. IloBenenne xpomocom B Meno3se. Kpoccunrosep. buonornueckuit
CMBICJI U 3Ha4CHHE MeHO03a.

["ameTorenes3 — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y KMBOTHBIX. [10JIOBBIE jKee3bl: CEMEHHUKU M sIMYHUKU. OOpa3oBaHuE U pa3BUTHE
MIOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u]l, SHMIEKIeTKa) — criepMaroreHe3 U oBoreHe3. OCOOCHHOCTH CTPOEHUS SHUIEKIETOK M CIepMaTO30HI0B.
OnnonotBopenue. IlapreHorenes.



WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpHOHaNbHOE pa3BUTHE (3MOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: JIPOOJCHME, TacTpyasius, opraHorenes. IloctamOpuonansHoe pa3BuTHe. THUIBI MOCTAIMOPHOHANBHOTO Pa3BUTH: MPSMOE, HEMPSIMOE
(mrurHOYHOE). BriusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOJICTBA.

Poct u pazButue pacrenuil. OHTOr€He3 LIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuer u cxembl: «DOpPMBI pPa3MHOXKEHHSI OPraHU3MOBY», «J{BOHHOE OIUIOJIOTBOPEHME Yy IBETKOBBIX pacTeHM», «BereratuBHOe
pasMHOXEHHE pacTeHHit», «/lenenue kietku Oakrepuii», «CTpoeHHE IMOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIH LUKID»,
«Permmukanusa THK», «Muto3», «Meiio3», «lIpsmoe n HenpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIEKONUTAIOIINUX U 4eJI0BEKay, «OCHOBHBIE CTaIUU
OHTOTI'CHE3a».

OO6opynoBaHHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30uasl MIIEKOIUTAIOMIEro», «SHIeKneTka miekonuratonero», «Kapuokunes B
KJIETKaX KOpeIlKa JyKay», MarHUTHast MOJieNIb-anmuKanus «/lenenue kierku», monens JJHK, Moaens MmeradazHoit XpOMOCOMBI.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnas padora Ne 3. «Habnronenue MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JTyKa Ha TOTOBBIX MHUKPOIIpENapaTaxy.

JlaGopatopnas padora Ne 4. «M3yueHne CTpOeHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpEnapaTaxy.

Tema 6. HaciencTBeHHOCTH U H3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3agaun reHeTUKH. VICTOpHS pa3BUTHS T€HETUKH. POJIb ITUTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBJICHUM I'€HETHKH. Bkian poccuiickux n
3apyOeKHBIX YUEHBIX B pa3BUTHE '€HETUKU. MeTOo/ bl TeHETUKH (THOPHIOJOTHUECKUH, IUTOTeHETHUECKUH, MOJIEKYIIpHO-TeHeTuYeckHii). OCHOBHbBIE
TEHETUYECKUE MOHATHA. | eHeTuYecKass CUMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIUBaHUM.

3aKOHOMEPHOCTH HACJIEJOBAHUS IIPU3HAKOB, ycTaHOBIEHHBIE ['. Menaenem. MoHOrHOpUIHOE CKpeIIMBaHue. 3aKOH eJMHO-00pa3usi THOpUIOB
nepBoro nokosieHus. Ilpasuiio toMruHpoBaHUs. 3aKOH paciielyIeHUs IPpU3HAaKoB. [ unore3a unctorsl rameT. [1onHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JurubpuiHoe CKpelrBaHue. 3aKOH HE3aBUCHMOTO HaclelOBaHMs NMPU3HAKOB. LluToreHeTHyeckre OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUSL.
Amnanuzupytoniee ckperuBanue. Mcrnonb30Banue aHaIM3UPYIOIET0 CKPEIIMBAaHUS I OTIPEICICHUS TeHOTUIIA OCOOH.

CueryieHHOe HacienoBaHue npuszHakoB. Pabora T. Moprana mo cueruieHHOMY HacleOBaHUIO TeHOB. HapyiieHue cremieHus T'eHOB B
pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUS HACIEICTBEHHOCTH. [ eHeTUUEeCKuEe KapThl.

I'enernka mosa. XpoMOCOMHOE ONPEIENIEHUE M0J1Ia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U I€TEpPOraMeTHbIE OpPraHU3MBI.
HacnepgoBanue pu3HaKkoB, CLEIUICHHBIX C I10JIOM.

N3meHunBOCTh. Buabsl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHas. Ponb cpeapl B HEHACIHEACTBEHHOM W3MEHUYUBOCTH.
XapakTepucTuka MoIu(UKAIIMOHHOW U3MEHYMBOCTU. BapranmoHHslil psia v BapuannonHas kpuBas. Hopma peakunu npusHaka. KonndyecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U UX HOpMa peakiui. CBoHCTBa MOIM(UKAITMOHHONH U3MEHUMBOCTH.

HacnenctBeHnHasi, WM TEHOTUIHMYECKas, H3MEHYMBOCTh. KoMOWHATHBHAsS W3MEHUYMBOCTh. MeW03 U TIOJOBOM MpoIlecC — OCHOBA
KOMOMHATHUBHON M3MEHUYMBOCTU. MyTallmoHHAass H3MEHYUBOCTh. Knaccudukarus MmyTaluii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U IPUYHHEI
Mmytaiuii. MyrareHHble (GakTOpbl. 3aKOH TOMOJIOTHUECKUX PAJIOB B HacleACTBeHHOM n3MenunBoct H. . BaBunosa.



BuesaepHas HaCIE€ACTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka uvenoBeka. Kapuotun yenoeka. OCHOBHBIE METOJbI T'€HETUKM YeNIOBEKA: MeHEaOTHYECKUi, ONMM3HENOBBIN, IIUTOTEHETHUYECKHIA,
OMOXMMUYECKUH, MOJIEKYISIpHO-TeHeTHYecKuil. COBpeMeHHOE OTpe/IeieHne TeHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUITMPOBAHUE, B TOM
guciae ¢ nomompio [II[P-amanu3a. HacnencrBennnle 3a0ojeBaHMS  YeJOBEKAa: TI'CHHBIC 00JIe3HHM, OOJE3HHM C  HACIIEICTBCHHOMU
MPEIPACTIOTI0KEHHOCThIO, XpPOMOCOMHBIE OoJyie3Hr. CoMaTHUecKue U reHepatuBHble MyTaruu. CTBosioBble KieTKU. [IpuHIMnBI 310poBOro odpasa
KU3HHU, JUArHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETHUYeCKUX Ooje3Heil. Menuko-reHeTudeckoe KOHCYJIbTHUPOBAaHME. 3HAau€HHE MEIMIIUHCKOM
TeHETUKH B MPEAOTBPAILICHUH U JICUCHUN TeHEeTHYECKUX 3a00JIeBaHUI UeloBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumogees-Pecosckuii, H. 1. Baunos.

Tabmuuer 1 cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHUE M €r0 LUTOICHETHYECKas OCHOBA», «3aKOH pacUICIUICHHs M €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI Tamer», «Jlurubpuanoe ckpemuBanue», «Llutonornyeckne OCHOBBI AUTHOPHIHOTO CKpEIIUMBaHU», «Meno3y,
«B3aumopelicTBue amnenbHbIX TIeHOB», «l'€HeTHueckue KapTbl pPACTEHUM, >KMBOTHBIX M ueloBekay, «l'eHeTnka mnojay, «3aKOHOMEPHOCTH
HACJIeZIOBaHUs, CLEIUIEHHOTO ¢ MoJoM», «KapuoTHIbl YenoBeka M KMBOTHBIX», «Buabl M3MeHUMBOCTHY», «Moau(uKannoHHAs W3MEHYMBOCTDHY,
«Hacnenosanue pesyc-gakropa», «I'eHeTHKa rpynn KpoBu», «MyTallnoOHHAs H3MEHYUBOCTDY.

O6opynoBanue: MoJAETH-aNIUIMKaIUU «MoOHOrHOpuaHOE CcKpemuBaHue», «HemomHoe noMuHupoBaHHE», «JUTHOpHIHOE CKpEIIMBaHUEY,
«Ilepekpéct xpomMocom», MUKPOCKON M MuUKpormpenapat «Jpo3oduna» (Hopma, Myraiuu (GOpMbl KpPbUIbEB M OKpacku Tena), repbapuit «I'opox
ITIOCEBHOM.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnas padora Ne 5. «M3yueHne Moan(hUKAITMOHHON N3MEHYNBOCTH, IIOCTPOCHUE BApUAIIMOHHOTO PsiJia U BApUALMOHHON KPUBOI».

JlaGopaTopnas padora Ne 6. «AHaIN3 MyTalMii y Jpo30(HIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Tpolecc. 3apokACHHE celeKuuu U aomectukanus. Yuyenue H. M. BaBuiioBa o LEHTpax MNPOUCXOKIACHUS H
MHOT000pa3usi KyIbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOKICHNS JOMAIIHUX KUBOTHBIX. COpT, MOpO/Ia, IITaMM.

CoBpeMeHHbIE METOJbl CeleKUMU. MaccoBbId W MHIMBUAYAJIbHBIA OTOOpPHI B CEJIEKUMU pacTeHWH M KMBOTHBIX. OIEHKa 3KCTephbepa.
bnuzkopoacTBeHHOE cKpenuBaHue — UHOpuAuHT. Yncras nuaus. CKpelmBaHue YUCThIX JTUHUN. ['eTeposuc, wim rudpuaHas cuna. HepoactBenHoe
CKpelrBaHue — ayropunuar. OtaanéHnas ruOpuauzanus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHes3 M IMOJydeHHE MOJMIIONAOB. JlOCTHXKEHHS
CEJICKLIUU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTexHonorus kKak orpacib MpoM3BOACTBA. ['eHHas wHkeHepus. DTambl co3fgaHus pekoMmOuHanTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxeHepus. Kierounble KyapTypbl. MUKpPOKIOHaIbHOE pa3MHOXKeHUE pacreHuil. KiloHMpoBaHuE BBICOKOIPOAYKTUBHBIX
CEeNTbCKOXO03SHCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKUE U 3THUecKue npodieMsl. MO — reHeTnueckr MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Hoptpetsr: H. Y. BaBuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. BaHoB.



Tabmuier u cxembl: kapTa «L{eHTpbl MPOUCXOXKISHHUSI ¥ MHOTOOOpasusi KyJIbTYpPHBIX pacTeHui», «[lopoabl qoManrHuX KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHmit», «Otnanénnas rudpuamsanus», «Paborel akagemuka M. ®@. UBanoBay, «llomummonaus», «OOBEKTb OMOTEXHOJIOTHIY,
«Kierounble KylbTypbl U KIIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJsSKH IJIOJ0OB M KOPHEIJIONOB IUKUX (OPM U KYyJIBTYPHBIX COPTOB pacTeHuil, repOapuii «CenbCKOXO3sIiCTBECHHBIE
pacTeHus».

JlabopaTopHble H IpaKTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOJBI U JOCTIKEHHSI CENEKIUM PACTCHWM W JKUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO QepMmy,
COPTOMCIIBITATENHBINA YU4aCTOK, B TEIIIMYHOE XO3SUCTBO, Ta00PATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBonOHOHHASA OHOIOTHSA.

[Tpenmnoceku BOSHUKHOBEHUS 3BOJIOIIMOHHON TE€OpUH. DBOJIOIUOHHAS TEOpUs U €€ MecTo B OMosoruu. BiusiHIe 5BOJIIOIMOHHON TEOPUH HA
pa3BuTHE OMOJIOTHU U IPYTUX HAYK.

CupzerenbcTBa 3BOJIIOLMU. [laneoHTONOrMUECKUE: TOCTIEN0BATEIBHOCTD MOSIBICHHSI BUJOB B MaJCOHTOJIOIMYECKOMN JIETONHCH, NEPEXOIHBIE
¢dopmbl. buoreorpaguueckue: cXoACcTBO U pazinyne hayH U GIop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOACTBA M PA3IM4Msg AMOPHOHOB pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHUYECKHE: T'OMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOIEKYIIpHO-OMOXMMUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJEACTBEHHOCTH M OCHOBHBIX
MeTa0OJMYECKUX MyTeH Yy BCeX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuHa. Ilpennocbulku BO3HUKHOBEHHUS JapBHHM3MA. JIBWIKylMe CHIIBI SBOJIOLMM BUAOB 1o JlapBuHy
(130BITOYHOE pa3MHOXKEHUE TIPH OTPAaHUYEHHOCTH PECYPCOB, HEONpeaenEéHHas N3MEHYNBOCTb, 00pb0a 3a CyIecTBOBaHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bosonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxkposBontonus. [Tomynsanus kak equHUIa BUAA U BOJIIOLUN.

JiBmkymiue cuibl ((hakTophl) SBOJIIOLMKM BUAOB B MpHpoJe. MyTallMOHHBIA mpoliecc U KOMOMHATHBHAS W3MEHYMBOCTbH. [lomynsiuoHHBIE
BOJIHBI U ipeii reHoB. M3051s1us 1 MUTpaIusl.

EctecTBenHbIi 0TO0Op — HanpaBistomuil pakTop 3BooIHH. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco6IeHHOCTh OPraHU3MOB KakK pe3yabTar 3BoJitolun. [IpuMepsl nprcrnocobiieHuii y opranu3MoB. ApoMopho3bl M UIH0AAANI TAIUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUA000Pa30BaHUS: reorpaduueckoe, IKOJIOrHIECKOe.

MaxkposBostorust. @opMbl 3BOTIONKN: PHUIIETHYECKAs, TUBEPIeHTHAsI, KOHBEpreHTHas, napauienbHas. HeoOpaTtuMocTh 3BOTIONNH.

IIpoucxoxaeHue oT HeclleMaIU3UPOBAaHHBIX NpeaKoB. [Iporpeccupyromas crenuanu3anus. AqanTuBHas paguarysl.

JdeMoHcTpanum:

IToprpetst: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mrosiep, A. H. Cesepros.



Tabnuue! u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3emIie», «3apOoIbIIIN TTO3BOHOYHBIX KUBOTHBIX)», K APXEONTEPUKCY, «DopMbI OOpHOBI
3a cymecTBoBaHue», «EcrecTBeHHBII 0TOOpY», «MHOTOOOpasue COpPTOB pacTeHuil», «MHoroobpasue MOpoJ KUBOTHBIX», «llomymsuuny,
«MyTaloHHasi U3MEHYUBOCTHY, «Apomophoss, «Mauoamantamumn», «OO0mas aereHepanus», «JBmxyiiue cuibl 3Bomonun», «Kapra-cxema
mapuipyra mytemectsus Y. lapBuna», «boprba 3a cymectBoBanue», «IIpucrnocobieHHOCTh opranu3MoBy, «I'eorpaduueckoe BuI000pa3oBaHue»,
«KOJIOTHUECKOE BUII000pa30BaHUEY.

OOopynoBaHHe: KOJUIEKLMS HACEKOMBIX C pa3jIMYHBIMU THIIAMU OKPAacKH, HAOOp IUIOJMOB M CeMsH, KoJulekuusi «[IpuMepsl 3alluTHBIX
MPUCTIOCOONICHUHN Y )KUBOTHBIX», MOJieNb «OCHOBHbIE HAIIPABICHUS IBOJIOLUIY, 00bEMHAs MoieNb «CTPOCHKE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

Bbuoreorpaduueckas kapta mupa, KoJutekuus «@opMbl COXpaHHOCTH HCKOIMAEMbIX KHUBOTHBIX M paCTCHUI», MOeb anmukaius «l[lepexpéct
XpOMOCOM», BIIaXKHbIe mpemnaparbl «PazButue HacekoMoroy», «Pa3BuTue IArymkw», Mukpomnpenapar «Jpozoduna» (Hopma, Myranmuu (Gpopmbl
KpBUIBEB U OKPACKH TEJIA).

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTUYECKOMY KPUTEPUION.

JlaGopaTopnas padora Ne 2. «Onucanue Npucrnoco0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TMPEACTABICHUS O 3apOKICHUU KH3HH. HaydHble TUIOTE3bl BO3HHKHOBEHHS J>KM3HM Ha 3emye: aOHMOreHe3 M IaHCIEepMUSL.
Xumudeckasi 3BOJIONUSA. AOGMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIEPUMEHTAILHOE MOATBEPXKICHUE XUMHUYECKOM
sBosoniK. HadanpHble sTambl Ouonormueckoi sBomroruu. ['unoresa PHK-mmpa. @opmupoBanune MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
pOTOKJIETKU. IIepBbie KiIeTKH U uX 3BoMOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emusie mo spam u nepuoaaM. Karapxeil. Apxeiickas u npoteposoiickas spbl. Ilaneo3oiickas spa u €€ nepuombl:
KEeMOpUICKHI, OpJJIOBUKCKHUA, CUITYpUHCKUH, IEBOHCKUNA, KAMEHHOYT OJIbHBIH, TEPMCKHUH.

Me3o30iicKkas opa U €€ IepUObl: TPHACOBBIN, FOPCKUHI, MEJIOBOM.

KaiiHo3olickas spa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTUKa KIMMaTa U Te0JOTMUECKUX MpoueccoB. OCHOBHBIE 3Talbl SBOJIIOLUN PACTUTEIBHOTO M KHUBOTHOIO MUpPA. ApoMOp(o3bl y
pacTeHul U KUBOTHBIX. [l0osBIIeHME, pacuBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak 0TpakeHue 3BOoUU. OCHOBHBIE CUCTEMATHUECKHUE I'PYIIIBI OPraHU3MOB.

OBOJIOLMS YeI0BEKa. AHTPOIOJIOIHUS KaK Hayka. Pa3BuTue mpencTaBiaeHUl O IPOUCXOKIEHUH YelloBeKa. MeToabl U3y4eHHs aHTPOIIOTEHE3A.
CxoJacTBa M pa3inyus YeNOBeKa U KUBOTHBIX. CHCTEMATHUECKOE TIOJIOKEHUE YETIOBEKA.

JBwkynie cuibl ((pakropbl) aHTponoreHesa. HacieacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIN 00pa3 KHU3HH,
U3TOTOBJICHUE OPYIUN TPY/Ja, MBIILJICHUE, PEUb.

OcCHOBHBIE CTaUU U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTpaslonuTeku, UenoBek ymensiii, Yenosek npsmoxoadumii, YenoBek HeaHIepTalbCKuM,
YenoBek pasymMHbIii. Haxoaxu MCKOmaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHHUS, 00JAaCTh PACIPOCTPAHEHUs, 00BbEM TOJOBHOTO MO3Ta, 00pa3 >KHU3HH,
opyausi.



Yenoseueckne packl. OCHOBHBIE OOJIBIINE pPachl: €BpOIeoHIHAs (eBpa3uiicKasi), HErpo-aBCTPAJOUAHAs (PKBATOpHAIIbHAS), MOHIOJOUIHAS
(a3marcko-amepukaHckas). YepTbl MPpUCIIOCOOICHHOCTH MPEICTAaBUTENCH YEIOBEUECKUX PAC K YCIOBHUAM CYIIECTBOBAaHUS. EMMHCTBO YeNOBEUECKUX
pac. Kpurtuka pacusma.

JdeMoHcTpanum:

IToptpersl: @. Peny, JI. Ilactep, A. K. Onapun, C. Musnep, I'. ¥Opu, Y. lapBuH.

Tabmumer u cxembl: «Bo3HukHOBeHHEe CoOJIHEYHOW cUCTEMBD», «Pa3BuUTHE OopraHmueckoro Mupa», «PacrturenpHas kieTkay, «JKuBoTHas
kneTkay», «lIpokapuornueckas kinetka», «CoBpeMEHHasi CUCTEMa OPraHU4ecKoro Mupa», «CpaBHEHHE aHaTOMHYECKHUX YEPT CTPOCHMS YEJIOBEKa U
4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJOIMYECKMX HAXOJOK IPEIKOB COBPEMEHHOIO 4YelloBeKa», «/lpeBHeiimue moan»,
«/IpeBHue moan», «IlepBble COBpEMEHHBIE 0N, «UeI0BEUeCKHEe pachiy.

Oo6opynoBanue: Myssbku «lIpoucxosxaeHne yeaoBeka» (OIOCTBI aBCTpANONUTeKa, MUTEKAHTPOIIa, HeaHJepTalibla, KPOMaHbOHIIA), CIICTIKH M
M300paKeHUs] KaMEHHBIX OpYyIUil TEepBOOBITHOTO 4YeNOBEKa (KaMHHU-YOMIEphI, pyOmia, CKkpebia), reoXpOoHOJIOTHYECKas TabmuIa, KOJIICKIUS
«DOpMBI COXPAaHHOCTH UCKOIIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble H IpaKTHYecKHe padoThI:

[Tpaktuyeckas padora Ne 1. «M3ydyeHue UCKOMAEMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJIICKIIHSXY.

OKcKypcHs «IBOJIIOLHS OPraHUYECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAyYHbIN MM KpaeBEIUECKUM My3eil).

Tema 3. Opranu3msl U OKpY:KaOLAas cpeaa.

DKoJIoTus KaK HayKa. 3aJaul U pa3zienbl 3KOJOTUU. MeTo1bl SKOJIOTMUECKUX UCCIIEOBaHUI. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
4eJI0BeKa.

Cpenpl 0OMTaHHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/TYIIIHAs, IOYBEHHAs!, BHYTPHOPTaHU3MEHHAs.

Okonorndeckue ¢aktopsl. Kiaccupukanus -5KoJIOTHYECKUX (AaKTOpOB: aOMOTHYECKHE, OHMOTHUECKHME M aHTpomoreHHsle. JleiicTBue
HKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue (HakTophl: CBET, TeMIeparypa, BIaKHOCTh. DotomepuomusMm. [IpucmocoOneHus OpraHu3MOB K JCUCTBUIO aOMOTHYECKHUX
¢baxTopoB. buonoruueckue puTMBI.

buotnueckue ¢axTopsl. Buusl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYPEHIUS, XWIIHMYECTBO, cUMOMO3 M ero ¢opmsel. Ilapasutusm,
KOOTIepallisi, MyTyaJliu3M, KOMMEHCAIIU3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAITN3M, HEUTpaTu3M. 3HaYCHHEe OMOTUYECKUX B3aUMOICHCTBUI
ISl CYIIECTBOBAHMSI OPTaHU3MOB B IIPHPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU NOMyisiuud. OCHOBHBIE NOKA3aTEIW MOMYJSILMM: YUCIEHHOCTb, INIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTD,
IIPUPOCT, MUTpaLs. J[MHaMUKa YUCIIEHHOCTH MOMYJIALIMU U €€ PEryIsiusl.

JdeMoHcTpanum:

[Toptpetsr: A. T'ymGonsar, K. @. Pynse, O. ['ekkens.

Tabmuuer u cxembl: kapta «lIpupoanbie 30HBI 3emim», «Cpensl oOuUTaHMS OpraHu3MoB», «Portomepuoausmy», «llomymsaumy,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYISAINN HHPY30pHH-Ty(henbKku», «IIumeBbie nenm.

JlabopaTopHble H IpaKTHYecKHe PadoThI:



JlaGopaTopnas padora Ne 3. «Mopdonoruueckiue 0COOEHHOCTH PacTEHUI U3 PA3HBIX MECT OOUTAHUSD.

JlaGopatopnas padora Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «[1oac4€T TUIOTHOCTH MOMYJISILIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. CooOmecTBa U 3KOT0THYECKHE CHCTEMBI.

Coo0riecTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-10OMUHAHTHIL.
Cas13u B OHOILIEHO3E.

Okosorndyeckue cucteMbl (9kocucteMmbl). IloHatue o0 skocucteme U OuoreoreHoze. QDYHKIMOHAJIbHBIE KOMIIOHEHTBI SKOCHCTEMBI:
MPOIYLIEHThI, KOHCYMEHTHI, peAylleHThl. KpyroBopoT BemecTB M MOTOK SHEPruM B 3KocucrteMe. Tpoduueckue (NMUIEBbIE) YPOBHH SKOCHCTEMBI.
[Tumesbie nenu U cetd. OCHOBHBIE IMOKAa3aTeNH SKOCHCTEMBI: OMOMacca, MPOIYKLUS. DKOJOTHUECKHE MUPAMUIbI: MPOAYKIHH, YUCIEHHOCTH,
6romacchl. CBOMCTBA SKOCHCTEM: YCTOMUMBOCTD, CAaMOPEryJsiius, pazsutue. Cykieccus.

[TpupogHBIE 3KOCUCTEMBI. DKOCHCTEMBI 03€P M peK. DKOCUCTEMA XBOMHOTO MITH IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBL. ATPO3KOCHUCTEMBI. YPOO3KOCHUCTEMBI. bHONOrHyeckoe M XO35MCTBEHHOE 3HAYCHHE arpo’KOCUCTEM H
ypOOIKOCUCTEM.

buopaznooOpazue kak pakTop ycTroiunBocTr 3KocucTeM. CoxpaneHre OHOJIOTHYECKOro pa3HOO0pasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuiisl, coctaB u cTpykrypa O6uocdepsl. Kupoe BemecTBO U ero ¢yHKiuuu. OCOOEHHOCTH
O6rocdeps! Kak ri1odanbHOM SKOcHcTeMBl. JJluHaMu4eckoe paBHOBecHe U oOpaTHas CBsi3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOTEOXUMHUECKUE LIUKIIBI AJIEMEHTOB (yriiepo/a, a30Ta). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OHochepe 3emiun. AHTpONIOreHHbIe U3MEeHEHUs B Onocgepe. I 106ampHbIe 9KOIOrnYecKre mpoOIeMbl.

CocyiecTBoBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBA YCTOWYMBOCTH Ouocdepsl. OCHOBA pariMoOHAILHOTO
yIIpaBJICHUS TPUPOAHBIMU PECYPCAMU U MX HCIIOJIb30BaHue. JlOCTIKEHHUS OHOIOTUN M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxemsl: «llumessie nenu», «bruoreHos: cocraB u cTpykrypay», «lIpupoansie coodmecTBay, «llenu muranus», «IKOJOTHUECKas
nupamuaa», «buocdepa u dyenoBek», «IKOCHCTEMA IIMPOKOIUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOMHOro jeca», «buomeHo3 Bomoémay,
«ArporeHo3», «lIpumepHble aHTPOMOTEHHbIE BO3ACHCTBHUS Ha MPUPOAY», «BakHEWIne MCTOUYHUKHU 3arpsi3HEHUs BO3JyXa M T'PYHTOBBIX BOI»,
«[TouBa — BaxHeHmas coctaBusiomas Ouochepsr», «PakTopsl Aerpagauuu 1mouB», «llapHUKOBBIM PdexT», «DakTopbl paguOaKTUBHOTO
3arpssHeHus: ouocheps», «O0mas crpykrypa ouocdeps», «Pacnpocrpanenue xu3Hu B 6uochepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopot
yriaepoja B Ouocheper, «KpyroBopor azora B mpupoie».

O6opynoBanue: Mojenb-anIuiMkanus «TunuuHele OUOIeHO3bl», Trepbapuil «PacTuTenbHbIE CcooOIIecTBa», KOJUICKINH «buoieHnosy,
«BpenuTtenn BaXHEWIINX CENbCKOXO3SHUCTBEHHBIX KYJIBTYP», IepOapuul M KOJUIEKIMH PACTEHHH M JKUBOTHBIX, IMPHHAJUICKAIINE K Pa3HbIM
HKOJIOTMYECKUM TpymmamM oaHoro Buja, Kpacunas kuura Poccuiickoii @enepariuy, n300pakeHusi OXpaHIEMbIX BUIOB PACTCHUH U KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA ITPOIT'PAMMBI I10 BUOJIOTHMM HA BA30BOM YPOBHE CPEJAHET'O OBHIEI'O
OBPA30OBAHUIA

Cornacao ®I'OC COO, ycranaBiauBaroTCs TpeOOBAaHUS K pe3yabTaTaM OCBOSHHS 00yJaroIUMUCS MPOTPaMM CPEIHETo 001Iero oopa3oBaHus:
JMYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TUYHOCTHBIX Pe3yabTaTOB OCBOSHUS MpeaMeTa « bHonorusy BhIeNeHbI CIEAYIONINE COCTABISIONINE: OCO3HAHNE 00YyJatoIUMUCS
POCCHICKON TpaXAAHCKOM MIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CAMOCTOSITENBHOCTM M CaMOONPEAEICHUIO, HAIMYME MOTHBALMU K
0oOyueHUI0 OMOJIOTHH, IIEJICHAMPABICHHOE Pa3BUTHE BHYTPEHHUX YyOEXKICHUU JIMYHOCTH HA OCHOBE KIFOUEBBIX IIEHHOCTEH M HCTOPUYECKHX
TpaauLUi pa3BUTHUS OMOJIOTHUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 0OYYaIONIUXCSI PYKOBOJCTBOBATHCSA B CBOCH JESITENLHOCTH IICHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMH, MPUCYIITUMHU CUCTEME OMOIOTUIECKOTO 00pa30BaHusl, HATHYNE YKOJIOTHIECKOTO TPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTD )KU3HCHHBIC TUIAHBI.

JIu4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «BbHOJOorus» MOCTUraloTCs B €IUHCTBE y4eOHOW M BOCHHTATEIBHOW JIEATEIHHOCTH B
COOTBETCTBUU C TPAAULHUOHHBIMU POCCUUCKUMH COLHMOKYJIbTYPHBIMH, UCTOPUYECKUMHU M JTyXOBHO-HPABCTBEHHBIMHU LEHHOCTSMH, NPUHATHIMU B
oOmIecTBe MpaBWJIaMM M HOPMAaMH TIOBEIEHUS M CHOCOOCTBYIOT MpOIlECCAaM CaMOTIO3HAHMS, CAMOBOCIHUTAHHS W CAMOPAa3BUTHUS, PA3BUTHUS
BHYTPEHHEN MNO3ULMU JUYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY M MPABOIMOPSAIAKY, YEIOBEKY TPyJa M CTApLIEMY IMOKOJEHUIO, B3aUMHOIO
YBaKCHHsI, OEPEKHOTO OTHOIICHHUSI K KYITbTYPHOMY HACJIEIUIO M TPATUIUSM MHOTOHAIMOHAIBHOTO Hapoda Poccwiickoit denepanuu, mpupoae u
OKpYKarollen cpene.

JluaHOCTHBIE pE3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTra «bHONOTHS» OMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYaIOIIUXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOW BHYTPEHHEH TMMO3HMIMENH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHEHTAINH, MO3UTUBHBIX BHYTPEHHUX
yOEKICHHA, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0INECTBA, pAaCHIMPEHUE YKU3HEHHOTO OIbBITa U OMbITA JACATEILHOCTH B
MPOLECCE peATU3alUi OCHOBHBIX HAIPABJIECHUI BOCIIMTATEIBHON AESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINK 00yJaIOMIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IIPaB M 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA U MTPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATEIHHOCTH MPH CO3AAHUM YYEOHBIX MPOCKTOB, PEIICHHHM y4eOHBIX M TO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENEATh COOCTBEHHYIO MO3UIMIO TTO OTHOIIECHUIO K SBICHUSM COBPEMEHHOM )KU3HU U OOBICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JCHCTBUSX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JTIOICH C PA3HBIMU yOSXKIECHUSIMHU, KYTbTYPHBIMU
LIEHHOCTSIMH U COLIMAJIbHBIM ITOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B TMIPOIECCE COBMECTHOTO BBIMOJHEHUS Y4YeOHBIX, IMO3HABATEIbHBIX M HCCIEIOBATEIbCKUX 3a/ad,
YBaKUTEJILHOTO OTHOIIEHHS] K MHEHHUIO ONTIOHEHTOB NPU 00CYKJICHUH CHOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) naTPpHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKON TPakJIaHCKON MACHTUYHOCTH, MMaTPUOTU3MA, YBOXKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH IEPE.
PonuHoOM, ropnocTy 3a ¢BOM Kpai, CBOX PouHy, CBOM A3BIK U KYJIBTYPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUICHUE K IMPUPOJHOMY HACIECIHUIO M IaMITHUKAM IIPUPOJBI, NOCTHXKEHUsAM Poccum B Hayke, HMCKYCCTBE, CIOPTE,
TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHHE W PA3BUTHE OMOJIOTHMH, MOHMMAHUS 3HAUYCHUS OMOJOTMU B MO3HAHHUH
3aKOHOB IPHPO/IBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO O0IECTBa;

uaenHas yoex1€HHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIUTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CTIOCOOHOCTh OIIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOUM DPOJIUTENSAM, CO3JaHHUIO CEMbUM HAa OCHOBE OCO3HAHHOIO IPHUHATUSA LIEHHOCTEH CEMEWHOU XU3HU B
COOTBETCTBUU C TPAIULUAMU HapoaoB Poccuy;

4) 3¢TEeTHYEeCKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYas 3CTETHKY ObITAa, HAYYHOTO M TEXHUYECKOI'O TBOPYECTBA, CIOPTA, TPyJa, OOIIECTBEHHBIX
OTHOIIICHUM;

IIOHUMAaHHE SMOLMOHAIIBHOTO BO3JACHCTBUS KUBOU IIPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE MPOSIBIATH KAUECTBA TBOPUECKOM JINYHOCTH;

5) ¢puznueckoro BocnuTaHus, GOpMUPOBAHMSA KYJbTYPHI 310POBbSI H IMOLNOHATBLHOI0 0J1arONMOyYHsI:

MOHMMaHUE M pean3alus 30pOBOTO M Oe30macHoro oOpasza >KHM3HU (30pOBOE MHTAaHUE, COOIONEHHE TMTMEHWYECKHX MpPaBUI U HOPM,
cOamaHCUPOBAHHBIN PEXXUM 3aHATUI U OT/BIXa, peryaspHas GU3nvecKas akTUBHOCTD), OEpEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHUE IIEHHOCTHU MPAaBUJI MHAWBUIYAILHOTO M KOJUIEKTUBHOTO 0E30MacHOTO MOBEACHUS B CUTYAlHUAX, YIPOKAIOIINX 30POBBIO U KU3HH
JIIOICH

0CO3HAHME MOCIEICTBUI U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS AIKOTOJISI, HAPKOTHKOB, KypeHHUs);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYly, OCO3HAaHHE LIEHHOCTH MaCTepCTBa, TPYI0JII00He;



TOTOBHOCTh K AKTUBHOW JIESATEILHOCTH TEXHOJOIMUYECKOW M COIMAIbHOW HANpaBICHHOCTH, CHOCOOHOCTh WHHUIIMMPOBATH, IUIAHUPOBATH W
CaMOCTOSITEIIHO BBITIOJIHATE TaKyIO AEATEIbHOCTD;

MHTEpEC K Pa3IuuHbIM cdepaM npodecCHOHANBHON AEATENbHOCTH, YMEHHME COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiei mnpodeccun u
peann30BBIBaTH COOCTBEHHBIE JKU3HEHHBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMO0OOPa30BaHUIO Ha MPOTSHKEHUN BCEH KHU3HH;

7) 3K0JIOrH4YecKOro BOCIIUTAHNSA:

HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHUE K MPUPO/Ie KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTUYECKON KyIbTYpBI: IPUOOPETEHUE OTBITA IJIAHUPOBAHUS MOCTYNKOB U OIICHKH MX BO3MOXHBIX MOCIEACTBUN IS
OKpY’KaroLEen Cpeibl;

0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOoOIeM U IMyTeil UX PeIIeHuUs;

CIOCOOHOCTh HCIMOJIB30BaTh NpHOOpeTaeMble MNpPU H3YYEHUH OWOJIOTMM 3HAHUS M YMEHHMS TpPU DPEUICHUH MpoOjieM, CBSI3aHHBIX C
panroHaTbHBIM TIPUPOAONOIB30BaHNEM (COOIIOIEHUE MTPaBIII TIOBECHUS B NIPUPOJIE, HANIPABJICHHBIX Ha COXpAaHEHHE PaBHOBECHS B SKOCHCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Onochepsl);

aKTUBHOE HENpUATHE ACHCTBUM, NPUHOCAIIMX Bpell OKPYXKAIOUIeH NpUPOJHON cpele, yMEHHE NPOTHO3UPOBATh HEOIAronpusTHbIC
HKOJIOTUYECKUE TIOCIIECTBUS MPEANPUHIMAEMBIX JICHCTBUNA U MPEIOTBPAIIATH HX;

HAJIMYHME PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHUYECKOH KyIbTYphI, OIBITA IESTEIbHOCTH KOJOTMUECKON HAMPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMM B MO3HABATENbHOM, KOMMYHUKAaTUBHON M COLMAIBHOM MPaKTHKE, TOTOBHOCTU K yYaCTHIO B MPAKTHYECKOH NEesTETHLHOCTH
HKOJIOTUYECKOI HaIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON NMPAKTHKH, OCHOBAHHOTO
Ha IMaJIoTe KyJIbTYp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHPE;

COBEpILIEHCTBOBAHHE SA3BIKOBOW M UUTATENBCKON KYJIbTYphI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY JIIOJbMH U TIO3HAHUS MHPA;

MOHMMaHUe cHenu(uKr OHONOTUM KaK HAayKH, OCO3HAaHUS €€ poiu B (OPMHUPOBAHUU PAUOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHHH
LIEJIOCTHOTO TPEACTaBICHUS 00 OKPYKaIOIIeM MHUPE KaK O €AMHCTBE MPUPOJIbI, YETOBEKa U 0OIIEeCTBa, B MO3HAHUU MPUPOHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodiIeM coOXpaHeHHs IPUPOJIHOTO PABHOBECHS;

yOexkIEHHOCTh B 3HAYUMOCTH OWOJIOTHMM JJIsi COBPEMEHHOM IMBHIM3AIMU: OOECIICYEHUS] HOBOTO YPOBHS PA3BUTHUS MEAWIMHBI, CO3/IaHHE
NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CMOCOOHBIX pelIaTh PEeCypCHbIE MPOOJIEMBbI Pa3BUTHS 4YEJIOBEYECTBA, MOMCKA IMyTeH BBIXOAA M3 TI00AIBHBIX
HKOJIOTUYECKUX TMpoliieM U oOecredeHus Mepexoja K YCTOHYMBOMY Pa3BHTHIO, PALMOHAIHLHOMY HCIOJIB30BAHUIO TMPHPOJIHBIX PECYPCOB M
(OpMUPOBAHMIO HOBBIX CTaHJIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTH B MOJY4YEHUH OMOJIOTMYECKUX 3HAHUM B LIENSAX MOBBIIMICHUS 00IIeN KyIbTyphl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK
COCTaBHOMU YacTH (PyHKIIMOHAILHOM I'PaMOTHOCTH 00y4aromuxcs, (GopMUpyeMoil Ipu U3ydeHUH OHOJIOTHH;



MOHMMAaHUE CYIIIHOCTH METOJIOB MO3HAHMUS, UCIOJIb3YEeMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCHOJIB30BaTh MOJIydyaeMble 3HAHUS UL
aHaIM3a U OOBIACHEHHS SBJICHUN OKPYKAIOIIET0 MUPA U MPOUCXOAIIUX B HEM M3MEHEHHH, YMEHUE JIeNlaTh 000CHOBAaHHBIE 3aKIIOYECHUSI HA OCHOBE
HAyYHbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO TIOMYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJIb30BaTh OMOJIOrMUECKHE 3HAHUS TSl pEIICHHs TPOOJIeM B pealibHBIX KU3HEHHBIX CUTYALIUsAX;

OCO3HAHUE LIEHHOCTU HAyYHOH JCATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATh IIPOCKTHYIO U UCCIIEI0BATEILCKYIO IE€ATEIBHOCTh UHAUBUAYAIBHO U
B I'pyIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENMPEPHIBHOMY 00pa30BaHHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUI 10 OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeqMeTHbIe pe3yabTaThl OCBOEHHs ydeOHOro mpeamMera «buosorusy BKIIOYAIOT: 3HAYMMBbIE JUISI (OPMHPOBAHUS MHUPOBO33PCHHS
oOyJaromuxcs MEeXIUCIUIUTHHAPHBIE (MEXIpeAMETHbIE) OOIleHayuYHble MOHATHS, OTPAKAIOIIME IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa H
ceun(uKy METOJOB IO3HAHMSA, UCIONb3YEeMBIX B ECTECTBEHHBIX HayKaX (BEIIECTBO, SHEPrus, sSBICHHE, IMPOIECC, CUCTEMa, HayuyHbId (pakT,
MPUHLUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEI0OBaHNE, HAOII0ACHUE, U3MEPEHHEe, SKCIICPUMEHT U IPYTHUX), YHUBEPCAJIbHBIC yueOHbIC
nericTBus (MO3HABaTeNbHbIC, KOMMYHUKAaTUBHBIC, PETYIATUBHBIC), 0OecrieunBaonue GopMHUpoBaHne GYHKIIMOHATIHHON TPAMOTHOCTH U COLIMATBHOM
KOMIETEHIIMN OO0YYaIOIINXCs, CIIOCOOHOCTh OOYYaOUIMXCSl MCIOJIb30BATh OCBOEHHBIE MEXIMCHUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCaJibHbIE YUeOHbIE ICHCTBHS B MO3HABATEIBHOM M COLIMATBHOM MPAKTUKE.

MeranpeaMeTHble pe3yIbTaThl OCBOSHUS MPOrPaMMbI CPEIHEro 001ero 00pa3oBaHus JOKHBI OTPaXKaTh:

OgByajeHHe YHHBeEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTyaJIU3UPOBaTh MPoOIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCTOJb30BaTh MPHU OCBOCHUM 3HAHWN NPUEMBI JIOTMYECKOTO MBINUICHUS (aHalIM3a, CHUHTE3a, CPaBHEHUS, KiacCH(UKALWU, 000OIIEHUs),
PacKphIBaTh CMBICT OMOJIOTMYECKUX MOHATHH (BBIACTATh UX XapaKTepHble IPU3HAKU, YCTAHABIMBATh CBSA3H C IPYTMMHU MOHATHAMHU);

OIIPENENATh LN IEATEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIBHOCTH C IIOCTaBICHHBIMU
LETISIMU;

MCIOJIb30BaTh OMOJIOTUYECKHUE TOHATHS U1 OOBsICHEHUS (PaKTOB U SIBICHUH KUBOU TPUPOIBI;

CTPOUTh JIOTUYECKUE pACCYXKACHUSA (MHAYKTUBHBIE, NEAYKTUBHBIE, II0 AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B
paccMaTpUBaEMBIX SBIICHUAX, (OPMYITUPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHATH CXEMHO-MO/IENIbHBIE CPEJICTBA sl IPEACTABICHHS CYIIECTBEHHBIX CBSI3€ M OTHOIIECHHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX,
a TaKk)Ke MPOTUBOPEUUN PA3HOTO POJIa, BBISBICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUHHKAX;

pa3pabaTbIBaTh IJIaH PeUIeHUs IPoOIeMbl ¢ yIETOM aHaIM3a UMEIOIIMXCS MaTePUAIbHBIX U HEeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YyIbTATOB LEJISAM, OLICHUBATh PUCKHU MOCIIECICTBUN IE€ATEILHOCTH;



KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHSX pEaIbHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHHUE IPU PEIICHUH KU3HEHHBIX MPOOIeM.
2) 6a3oBbIe HCCIAEA0BaTENbCKUE IeliCTBHS:

BJIQJICTh HAaBbIKAMH y4eOHO-MCCIIEOBATENBCKOM W TPOEKTHOM JesTEeIbHOCTH, HAaBBIKAMHU pa3pelieHus MNpoodieM, CIOCOOHOCThIO H
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MTPAKTUYECKUX 3a/1a4, TPUMEHEHHIO PA3IMYHbIX METO/I0B TIO3HAHUS;

UCIOJb30BaTh Pa3IMYHbIC BHUJIBI JESATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpHpEeTalyu, NpeoOpa3oBaHUIO UM MPUMEHEHHUIO B
y4eOHBIX CUTYalUAX, B TOM YHCJIE TIPH CO3AaHUU YUYEOHBIX M COIUATIBHBIX TPOEKTOB;

(bopMUpPOBATh HAYYHBIM TUI MBIIIJICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMU OHATHSMU U METO/IaMHU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON AEATEIILHOCTH M KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYaJU3WPOBATH 3a/ady, BBIIBUraTh THIIOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTHI s
JI0Ka3aTeNbCTBA CBOUX YTBEPXKICHMM, 3a1aBaTh apaMeTphl U KPUTEPUH PEILICHUS;

aHAJM3UPOBATH TMOJTYUYEHHBIE B XOJI€ PEIICHUS 33J]aui Pe3yNbTaThl, KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLIEHUBATh PUOOPETEHHBII OMBIT;

OCYIIECTBIIATH IIEJICHANIPABIICHHBIH MOMCK IEPEHOCA CPEACTB U CIIOCOOO0B IEHCTBUS B MPO(PECCHOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TIO3HABATEIIBHYIO U TIPAKTHUECKYIO 00JIaCTH KU3HECSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00JIacTei;

BBIIBUTaTh HOBbIE HJIEH, MpeJylaraTb OpUrHHAIBHBIC MOAXOJbI M PELICHUs, CTaBUTh MPOOJIEMbl U 3a/1aud, JIOIYCKAIoIue ajJbTePHATUBHBIC
pereHus.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX HH(pOpMAIMM (TEKCTe y4eOHOro mocoOus, Hay4YHO-TIOMYJISPHOU JHUTEpaType, OMOJIOTHYECKHX
CIIOBApSAX U CHPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHeTe), aHaM3upoBaTh MH(OPMAIIHIO pa3IMYHBIX BUJIOB U ()OPM IMpe/ICTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETTPOTUBOPEUUBOCTD;

dbopMymTUpOBaTh 3aMpOChl U MPUMEHSATh PA3THYHBICE METOJBI MPU IMOUCKE M OTOOpe OHOoNOorMdyeckod HHQOpMAIMH, HEOOXOAMMON st
BBITIOJTHEHUS YUE€OHBIX 33]1a4;

npuoOpeTaTh OMBIT HCIOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX ~TEXHOJIOTHH, COBEPIIEHCTBOBATh KYIbTYPy aKTHBHOTO
MCTOJIb30BAHUS PA3IIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAIbHYIO (POpMY MpEACTaBICHUsT OHMOJOTHYecKO MHpopManuu (cxemsl, rpaduku, TUarpaMMbl, TaOJIUIbL,
PUCYHKH U JPYroe);

WCIOJb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEJICTBA IpU paboTe ¢ OHOJIOTHUecKoil MHpOpMaLueil: TpUMEHITh XUMUYecKue, (pu3ndeckue u
MaTeMaTU4YeCKue 3HaKH W CHUMBOJBI, (opMysbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIIOJb30BaTh U MPeoOpa3oBHIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpeACTBa HArJSITHOCTH;

BJIQJICTh HaBBIKAMH Paclo3HaBaHMA U 3aIUTHl HH(OpMaIuK, HHPOPMALIMOHHOM 6€301MacCHOCTH TUYHOCTH.



OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

1) oOmenwue:

OCYIIECTBISATh KOMMYHUKAIIMU BO BCeX c(epax KU3HU, aKTUBHO YYacTBOBATh B JMAJIOIe WIHM JUCKYCCHU IO CYIIECTBY OOCYXJIA€MOW TEMbI
(ymeHue 3a1aBaTh BOIIPOCHI, BBICKA3bIBAaTh CYXACHUS OTHOCUTENIBHO BBIIIOJHEHHS MIpeaIaraéMoil 3aauu, yuuTbIBaTh HHTEPECHI U COTJIACOBAHHOCTD
MO3ULUHI APYIMX YYaCTHUKOB AUAJIOra WA JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHUS, NOHUMATh 3HAYEHUE COIMAJBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX
CUTYallUl, yMETb CMATUYaTh KOH(IMKTHI U BECTH NIEPETOBOPHI;

BJIQJICTh PA3TUYHBIMU CIIOCOOAMU OOLICHNS U B3aUMOJCHUCTBUS, IOHUMATh HAMEPEHUS JPYTUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOILICHHE
K coOeceTHUKY U B KOPPEKTHOM (popMe popMyTupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB.

2) cCOBMeCTHAS 1eITeJIbHOCTD:

MOHMMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHON U MHAWBUIYATbHOW pabOTHI MU peIIeHUH OMOJIOTHYECKOM mpoOieMbl, 000CHOBBIBAThH
HEO0X0AMMOCTh IPUMEHEHHUS TPYIIOBHIX (POPM B3aMMOJCHCTBUS MPH pEeIIeHUH yuyeOHOM 3a1auu;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JIEHCTBUI C YUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJIeHa KOJJICKTHBA,;

IIPUHUMATH LIEJIM COBMECTHOU AEATEIILHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBUS 10 €€ NJOCTHKEHHUIO: COCTABJIATSH IIJIaH JCHCTBUN,
pacrpenenaTh POt ¢ yu€TOM MHEHUN yJaCTHUKOB, 00CYKAaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAYECTBO CBOETO BKJIAJa U KaXJI0TO YYACTHUKA KOMaH/Ibl B OOIIMIA pe3yNabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[IpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJECH C ITO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATETMUYECKOE TIOBEACHHWE B pPA3IMUYHBIX CHTYallUsAX, HPOSBIATH TBOPUYECTBO M BOOOpa)keHHE, OBITh
WHULUATUBHBIM.

OByageHHe YHHBEPCAJIbHBIMH PeryJSITUHBHBIMU AeiCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBISIBIICHHS ITPOOJIEM U UX PELICHUS B )KU3HEHHBIX U y4eOHBIX CUTYaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUH 11€JIeBBIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JICHCTBHAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOU
IIPUPOJIE, CBOEMY 3J0POBBIO U 3JJOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIbHO OCYLIECTBIISATh MO3HABATEIbHYIO JESTEIbHOCTh, BBISABISATH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIEC 33/1a4M B
00pa3oBaTeNbHON AEATENbHOCTH U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIIbHO COCTABJIATh IUIaH PEIICHUs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacupATh paMKU y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Je7IaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



crocoOCTBOBAaTh (OPMHUPOBAHUIO M TPOSBICHUIO LIMPOKOW HPYAMIMKA B pa3HBIX 00JacTAX 3HAHWUN, IOCTOSHHO TIOBBIIIATH CBOU
o0pa3oBaTeNbHBINA U KYJIbTYpHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B 1€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIQJICTh HaBBIKAMHU MMO3HABATEIBHON pe(IeKcHH KaKk OCO3HAHUS COBEPIIAEMBIX ACUCTBUH M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB M
OCHOBAHMH, MCIIOJIb30BATh MPUEMBI PEIICKCHH JUIS OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PEILCHUS;

YMETH OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIECHUS 110 UX CHUKEHMUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YJIbTaTOB JESITEIbHOCTH;

3) npuHsATHE ce0s M APYrux:

IPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apT'yMEHTBI IPYTUX IPU aHAIHU3€E PE3YJIbTaTOB JAESITEIBbHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYrUX Ha OMIMOKH;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MU C TIO3ULIUH JPYrOTO YeIOBeKa.

IHNPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTtHbie pe3yabTaThl 0cBoeHUs porpammbl COO no Ouosoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT CHEM(PUUECKHE Ul YIeOHOTO MpeaMeTa
«buonorus» HayuyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHHIO, MHTEPIIPETALMH U MPEeoOpPa30BAHUIO 3HAHUM, BUIBI JAEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAaHUH B Pa3IMYHBIX YUEOHBIX CUTYalUsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYALUAX, CBSI3aHHBIX C
Ouonorueil. B mporpamme npeaMeTHbIe pe3ylIbTaThl IPEACTABICHBI [0 roaM 00yUeHHS.

[IpenmeTtHbie pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10 knacce 1OJHKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CHCTEME HAyYHOT'O 3HAHMS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKIJIAJIC POCCUUCKUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHUOJIOTHH,
(GYHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPaCKpBIBaTh COJAEP)KaHUE OMOJIOTMYECKMX TEPMUHOB M TOHATUH: KHU3Hb, KJIETKA, OPraHu3M, MeTabonu3M (0OMEH BeIIeCTB H
IIPEBPALLEHUE HHEPrUM), TOMEOCTa3 (CaMOPEryysilMsl), YPOBHEBas OpraHu3alUsl >HUBBIX CHUCTEM, CaMOBOCIPOU3BEAECHUE (PEMPOAYKIIMS),
HACJIEICTBEHHOCTb, N3MEHUUBOCTb, POCT U PA3BUTHUE;

YMEHHUE u3NlaraTb OMOJOrHYeCcKre TeOpUuu (KJIETOYHasi, XpOMOCOMHAs!, MyTallUOHHAsI, LIEHTPalIbHAas IoTMa MOJIEKYJISIPHOM OUOJIOTHH), 3aKOHBI
(I'. Menpgens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 IEHTpax MHOTo0oOpa3usi U MPOUCXOKICHUS KylTbTypHBIX pacteHuii H. V. BaBuiosa),
ONPEIEIATh TPAHULBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJaMH HayYHOTO TIO3HAHUS B OMOJIOTHH: HAOJI0JICHHE M ONTMCAHUE )KUBBIX CUCTEM, ITPOLIECCOB U SIBIICHUM, OpraHu3aus 1
poBeieHnEe OMOJIOTHUECKOTO SKCIEPUMEHTA, BBIBM)KEHUE TUIOTE3bI, BHISBICHHE 3aBUCHMOCTH MEXy MCCIEIyeMbIMU BeTUYNHAMH, OOBSICHEHUE



MOJIy4CHHBIX PEe3yJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX TOHSATHH, TEOPH M 3aKOHOB, YMEHHE J€JaTh BBIBOJABI HAa OCHOBAHMU TOJTYYEHHBIX
pe3yiIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT M IYKAPHOT, OJHOKIETOUYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB,
0COOEHHOCTH MPOIIECCOB: OOMEHA BEUIECTB M MPEBpAllleHHs SHEPrUu B KIETKe, (POTOCHHTE3a, IUIACTHUYECKOTO U HSHEPreTHYecKoro ooOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIJI0J0TBOPEHHUS, PA3MHOKEHUS, MHANBUIYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTCHE3);

YMEHHE MPUMEHSTH MOJYYCHHBIC 3HAHUS JUIsI OOBSICHEHUsI OMOJIOTHYECKUX MPOLIECCOB U SIBIICHUM, sl MPUHATHS NPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM KHU3HM C ILIEJbI0 oOecrieueHnss 0€30MacCHOCTH CBOETO 37I0POBbS U 370POBBS OKPYXKAIOIIHMX JIIO/ICH, COOIIOCHUS HOPM TPaMOTHOTO
MOBEACHUS B OKpYXKaIOIEH MNPUPOAHONW cpene, TOHMMAaHHE HEOOXOJUMOCTH WCHOIB30BAaHUS JIOCTIDKEHUH COBPEMEHHOW OHOJIOTUU W
OMOTEXHOJIOT W IS PallMOHAIBHOTO MTPUPOIOTIOIH30BAHHMS;

YMEHHUE peliaTh JJIEMEHTApHbIE T'C€HETHYECKUE 3aJadyd Ha MOHO- M JTUTMOpPUAHOE CKpPELIMBAaHUE, CIEIJICHHOE HACleOBAaHHE, COCTABIAThH
CXEMBbl MOHOTHOPUAHOTO CKPEIMBAHUS JUTS IPECKa3aHHsI HACJIeI0BAaHUS MPHU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH TAOOPAaTOPHBIE U PAaKTUYECKUEe paboThl, COOMIOAATH IPaBUIIa IPU paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKU OIICHUBATH M MHTEPIPETUPOBATH HH(OPMAIHIO OMOJIOTHYECKOTO COAEPKaHMs, BKIIOYAIOUTYIO MICEBAOHAYYHbIC 3HAHUS U3
Pa3NIUYHBIX UCTOUYHUKOB (CPEICTBA MAaCCOBOM MH(OPMALINHU, HAYIHO-TIOMYJIIPHBIE MaTepHalIbl), STHUECKHE aCTIeKThl COBPEMEHHBIX MCCIICI0OBAaHUI B
OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE Cco3/laBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOLIeHNs, 00001as OUOIOrHYecKyr0 HHPOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB,
I'PaMOTHO MCIOJIb30BATh MOHATHHHBINA anmapar OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HauMeHOBaHHe Pa3/ieJIOB H TeM IpakTtuueckue | (UHPppoBsie)
Ne i/ KonTpoabHbie
NMPorpamMmbl Bcero 5 paGoThI 1 o0pa3oBaTte/ibHbIE
paboTE! JabopaTopHbie | Pecypchl
Bubnuoreka [JOK
/p 1
! brosoris kax Hayka ! WP https://m.edsoo.ru/7f41c292
) K 1 bubmuorexa [JOK
HBHIE CHCTEMBL M HX OpranHsattis https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 9 1 2 hitps-//m.cdsoo.ru/ 741292
4 K 6 1 bubmuoreka [JOK
HBHCACATCIBHOCTD TICTKH https://m.edsoo.ru/7f41c292
5 Pa3MHOkeHne U THANBUAYaTbHOE PA3BUTHE 5 1 1 bubmmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 U3BMEHYUBOCTD 9 1 ) bubmuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
2 p 0 bubmuorexa [JOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 3 1/6
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11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrtpoabnbie | IlpakTnueckue
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
! IBOIMOIHOHHAS GHONIOTHS ? ! ! https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHME U PA3BUTHUE KU3HU Ha 9 1 0.5 bu6mmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OprasusMbl 1 OK arolas cpeaa 5 1 bubmorexa [IOK
pr pyRatom pea https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
1
4 Coo011ecTBa U SKOJOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f4 1 ccT4
Bubnuoreka [JOK
2
> Pesepsroe ppems https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YHACOB I10 ITPO'PAMME 34 3 2.5
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUSA OCHOBHOU
OBPA3OBATEJbHOM ITPOTPAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CdhopmupoBaHHOCTh 3HAHUNW O MECTE W POJU OUOJOTHH B CHUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B ((OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQ/IE POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE
O6uonornyu; (PYHKIMOHAIBHOW TPAaMOTHOCTH 4YeNIOBEKA Ui pEIIeHUs
KU3HEHHBIX 33/1a4

YMeHue pacKpblBaTh COJAEpKaHHE OWOJIOTUYECKHX TEPMHHOB U
MOHATHI: KU3Hb, KJIETKA, OPraHu3M; MeTaboam3M (0OMEH BEIIeCTB U
MpeBpaIleHUEe BSHEPruM), TOMEOcCTa3 (camMOoperymsiiuus), ypOBHEBas
OpraHM3anys JKUBBIX CHUCTEM, CAaMOBOCIIPOM3BEACHUE (PEIPOIYKLIHS),
HACJICJICTBEHHOCTh, N3MEHUYUBOCTh, POCT U PA3BUTHE

YMeHue u3naratb OHMOJOrMYECKHE TEOPUH (KJIETOYHAsi, XpOMOCOMHas,
MyTaiuoHnHas), 3akonsl (I'. Menaensa, T. Moprana, H.. BaBuiosa) u
ydeHHus (O IIEHTpax MHOTOOOpa3Hsi M TMPOUCXOKICHUS KYIbTYPHBIX
pactenuii H.J. BaBunosa), onpenensTb IpaHUIbl UX NIPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIajeTb METOJAaMU HAYYHOTO TIO3HAHHWS B OHMOJOTHUH
(HabnrofleHWe W OMHCAHUE JKUBBIX CHCTEM, IMPOIECCOB U SIBICHMIA,
OpraHm3anusi W TMpOBEeIeHHE OHOJOTHYECKOTO  JKCIIEPUMEHTA,
BBIIBWKEHHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXAY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE TIOMYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX ITOHSITUH, TEOPUHM M 3aKOHOB;, YMEHHE
JIeJIaTh BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB)

YMeHHE BBIAEHATH CYIIECTBEHHBIE IIPU3HAKM BHUPYCOB, KIIETOK
NpoOKapuoT MU IYKAPHOT, OJHOKJICTOYHBIX W  MHOTOKJIICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MpoleccoB oOMEHa  BEHIECTB W
NPEBPAIICHUS] SHEPrMU B KJIETKE, (OTOCHHTE3a, IUIACTHYECKOTO H
DHEPreTHYecKoro  oOMeHa,  XEMOCHHTe3a, MHUTO3a,  Meio3a,
OIIJIOAOTBOPCHUA, Pa3MHOKCHU, HUHAWBUIYAJIbHOT'O Pa3sBUTHA
opraHu3Ma (OHTOT€HE3)

YMeHHe TOpUMEHATh TOJyYeHHBbIE 3HAaHUS IS OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SIBICHUM, JJIsI MPUHATHS MPAKTUYECKUX
pelIeHH B TOBCETHEBHON KU3HU B LIEJSIX oOecrieyeHust 0€301acHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOLIHUX JIFOJICH, COOMIOACHUS HOPM
rPaMOTHOTO MOBEJAEHUS B  OKPYXKAIOWIEW NPUPOJHOU  CpelneE;
MOHUMAaHHe HE00X0AUMOCTH UCTIOJIb30BAHUS JOCTIKEHHH
COBPEMEHHOM OWONOTMM U OMOTEXHOJIOTHH Ui PpaIMOHAIBHOTO
MIPUPOJIOTIOJIE30BAHUS

YmMmenue pemiath SJICMCHTAPHBIC TCHCTUYCCKUC 3aJa4d HAa MOHO- U
,Z[I/IFI/IGPI/I,Z[HOC CKpCIIMBAHUC, CHCINJICHHOC HACJICAOBAHUC; COCTABJIATH




CXeMBbl ~ MOHOTHOPMIHOTO  CKpEIIMBAaHUS  UIi  MpeJCKa3aHHs
HACJIEeA0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH J1A0OpaTOpHble M IpPaKTHYecKue paboThl,
coOmonare mnpaBuia npu pabore ¢ ydyeOHBIM U JAOOPATOPHBIM
o0opynoBaHuEM

YMeHrne KpUTHYECKH OLEHUBAThb M MHTEPIPETUPOBATH MH(OpPMAIUIO
OMOJIOTUYECKOTO CO/IEPKaHUs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3auyHbIX UCTOYHUKOB (CMI, HaydyHO-NOMYJISIpHBIE MaTepUalIbl);
STUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEJIOBaHUH B OHOJIOTHH,
MeAULMHE, OMOTEXHOJIOTHH

10

YMeHne co31aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUS,
000011251 OMOIOTUYECKYI0 HH(POPMAIUIO U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHATHUHBIN armapar OMOJIOTUH

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CdhopmupoBaHHOCTh 3HAHUW O MECTE M POJM OHOJIOTUHM B CHUCTEME
HAy4YHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (POPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJI/IE POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PYHKIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS
KU3HEHHBIX 33/1a4

VYMeHue pacKpbIBaTh COJCpKAaHHE OWOJOrMYECKUX TEPMHUHOB U
TOHSTHIA: BHJ, TOMYJSIHS, TeHO(MOHM, SBOJIOIHMS, JIBIKYIIAE CHIIBI
(paxropsr) 9BOJIIOLINH, MPUCTIOCOOIEHHOCTh OpraHu3MOB,
BUJI000pa30BaHue, HKOJIOTHYECKUE (baxTopsl, HKOCHUCTEMA,
OPOJAYIECHTBI,  KOHCYMEHTBI,  PEIyHCeHThI,  [ENH  [UTaHUs,
HKOJIOTHYECKasi MUpaMuia, OMoreoneHos, buocdepa

YMeHue uznarath OMOJIOTHYECKUE TeOpHH (IBOJIOIMOHHAsS Teopus Y.
JlapBuHa,  CHHTETMYEeCKas  TEOpHUs  DSBOJIIOLUMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoaplieBoro cxoxacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHui u myrei sBomtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M.  BepHanackoro), ompenensTh ~ TPaHUIBI  UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIajeTb METOJaMU HAYYHOTO TIO3HAHHWS B OHMOJOTHH
(HabnrofleHWe W OMMCAHUE JKUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3anusi W TMPOBEJIeHHUE OHOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIIBUKEHHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIIMYMHAMH, OOBSICHEHHE TIONYYCHHBIX PE3yJIbTaToB,
WCIOJIb30BAHHBIX HAYYHBIX ITOHSITUH, TEOPUHM M 3aKOHOB; YMEHHE
JIeJIaTh BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB)

YMeHue BBIAEIATE CYLIECTBEHHEIE [IPU3HAKU CTpOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, MOMYNALMHA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEAyLIEHTOB,  OUOr€OLEHO30B U  IKOCUCTEM;
0COOCHHOCTH IPOLIECCOB HaCJIeICTBEHHON M3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHMJ000pa30BaHHUs, MPHUCTOCOOICHHOCTH




OpPraHu3MOB, JE€HCTBHUSA HKOJIOTHYECKUX (HAKTOPOB Ha OPTraHU3MBI,
MEPEeHOCa BEUICCTB U MOTOKA SHEPTUU B IKOCHUCTEMaX, aHTPOTIOTCHHBIX
W3MEHEHHI B DKOCUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB U
OMOTeOXMMHUYECKHX IIHKIOB B Onochepe

YMeHue TOpUMEHATh TOJyYeHHBbIE 3HAHUS IS OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SIBICHHM, JUISI IPUHATHSA MPAKTHUYECKUX
pelIeHH B OBCETHEBHOW KHU3HH B IIEAX oOecrieueHust 6€30MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOLIUX JIIOJIEH, COOMIOCHUS HOPM
rPaMOTHOTO  MOBEJAEHUS B  OKPYXKAIIEH MNPUPOAHOU  CpEAE;
MOHUMAaHHe HE00X0AUMOCTH MCTIOJIb30BAHUS TOCTIKEHHUH
COBPEMEHHOM OMOJIOTHHU JJIsl PAIlMOHAIBLHOTO MPUPOJIOTIOIB30BAHUS

YMeHue pemath dJIeMEHTapHbIe OHMOJIOTHYECKUE 3aadd, COCTABIISTH
CXEMBbI MePEHOCa BEIIECTB U YHEPTUHU B SKOCHUCTEMAX (LIeMH MTUTAHUs)

YMeHue BBINOJNHATH J1a0OpaTOpHble M NpPaKTHYecKue paboThl,
coOmonarh mnpaBuia npu pabore ¢ ydyeOHBIM U JaOOPATOPHBIM
o0opynoBaHuEM

YMeHrne KpUTHYECKH OLEHUBATh W WHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IECPKaHUs, BKIIOYAIOUIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3auyHbIX UCTOYHUKOB (CMI, HaydHO-NOMYJIsIpHBIE MaTepHalIbl);
paccMaTpuBaTh rJ100ambHBIC 9KOJIOTUYECKHUE pOoOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHONICHHIO K HHM COOCTBEHHYIO
MO3HIIHIO

10

YMeHue co31aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUS,
000011251 OMOIOTUYECKYI0 UH(DOPMAIINIO U3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHATHHHBIN arnapar OMOJIOTUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

buosorus xak Hayka

1.1

buosoruss — Hayka o >xuBoi mpupoze. Ponp Ouonoruu B (GOpMHPOBAHUHU
COBPEMEHHOM Hay4HOH KapTuHbI MHUpa. Cucrema OHOJOrMYECKUX HAYK

1.2

MeToapl TO3HAHUS KUBOUM MPUPOAbI (HAOMIOCHNE, SKCIIEPUMEHT, ONIHCAaHUE,
U3MEpeHue, Kiaccu(ukanus, MOJCTUpOBaHHE, CTaTHCTHYECKas 00paboTka
JTAHHBIX )

JKuBBIE CHCTEMBI B UX OopraHu3anus

2.1

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHus ouonoruu. CBoiicTa
OuocucTeM M UX pa3HooOpasue

2.2

VYpoBHH OpraHu3anuu OMOCUCTEM: MOJIEKYISPHO-TEHETHYECKHH, KIETOUHBIH,
OpraHu3MEeHHBIH, MOMYISIIMOHHO-BUIOBO, SKOCUCTEMHBIH, OMOChepHBIN

XHUMHUYECKUN COCTAB U CTPOCHUE KIIETKU

3.1

XUMHUYECKUA COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MAaKPOXJIEMEHTHI,
MHKpOAJIEMEHThl. Bona w muHepanbHble BellecTBa. DYHKIMM BOABI U
MUHEpaJILHBIX BEIeCTB B KiIeTke. [loanepkanue oCMOTHYECKOTO OamaHca

3.2

benku. CocraB u cTpoeHHe OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnumMble M 3aMEHUMBbIE AMHHOKUCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YPpOBHH CTPYKTYpBI OETKOBOW MOJIEKYIbI (IEPBUYHAs, BTOPUYHAS, TPETHUHAS
U YeTBEPTUYHAS CTPYKTYypa). XUMHUUECKUE CBOMcTBA OenkoB. bruonornueckue
¢byHKIMU OENKOB.

depmeHThI — Ouonoruueckue karanuzaropbl. CTpoeHne pepMeHTa: aKTUBHBIN
HeHTp, cyOcTtpaTtHas crneuupuyHoctb. Kodepmentsl. Buramunsl. Orinnuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB

3.3

VYraeBonasl: MOHOcCaxapuabl  (TJIIOKO3a, pubo3a H  J1e30KCUpub03a),
qUcaxapupl (caxaposa, JakTo3a) W Iojircaxapuabl (Kpaxmall, TJIMKOTEH,
HeJITI0103a). bruonornueckue GpyHKIUMH YTiIeBOIOB.

Jlumuael:  TpUraMUepuasl, crepouabl, ¢ochomunuasl. [mapoduasHO-
runpodoOHbie cBoiicTBa. buonormueckue ¢ynkium mununos. CpaBHeHHE
YTJIEBOJIOB, OCJIKOB U JIMIIUIOB KaK HICTOUHUKOB SHEPIHH

3.4

Hyxneunosbie kucnorsl: JHK wu PHK. Hyxneotuast — MoHOMeEpHI
HYKIEMHOBBIX KUCIOT. Ctpoenue u ¢ynkuun JJHK. Ctpoenue u pyHKImm
PHK. AT®: ctpoenue u GpyHKIUU

3.5

[MuTosiorus — Hayka o kierke. Knetounas teopusi. MeTo1pl H3y4eHHUsI KIIETOK

3.6

Knerka kak nenoctHas xuBas cucrema. O01ue npu3Haky KJIETOK: 3aMKHYTas
HapyxHas MmeMmOpana, monekynsl JIHK kak reneruueckuil amnmapar, cucrema
cCHHTE32a Oerka

3.7

Tumbl KieTok: »yKapuoTHueckass M TmpokapuoTruyeckas. OcoOeHHOCTH
CTPOCHHUSI NpPOKApUOTHUYECKOW KieTKH. KierouHass creHka OakTepHil.
Crpoenue sykapuOTUYECKOW KJIETKH. (OCHOBHBIE OTJIUYHUS PACTUTEIBHOM,
KUBOTHOW M I'PUOHOM KIIETKU

3.8

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIHMKC, UX
¢ynkuun. Ilnasmaruueckas memOpana, e€ cBoiictBa U QyHkimu. LluTonmazma




u e€ oprasoupl. OgHOMEMOpaHHBIE OPraHOM bl KIETKHU: SHIOIIa3MaTHIecKas
cerb (OIIC), anmapat I'onbmku, 1m30coMBbl. [loryaBTOHOMHBIE OpraHOWIbI
KJIETKH: MUTOXOHJPUH, I1acTUIbl. [IporcxoxieHue MUTOXOHAPUMA U IUTACTHLL.
Bunpr mnactun. HememOpanHble OpraHOUAbI KIETKH: PUOOCOMBI, KJIETOUHBIH
LIEHTP, PECHUYKH, KT'YTUKU. DYyHKIIMU OPraHOUIOB KIETKU. BKitoueHus

3.9

Snpo — perynsaTopHBIA 1eHTp KieTku. CTpoeHue sipa: siaepHas o0oJioukKa,
KapuoIlIa3Ma, XpOMaTHH, SAPBILKO. XPOMOCOMBI

3.10

Tpa"cnopT BeLECTB B KIIETKE

X(HBHC,Z[CHTCJ’H:HOCTB KIJIICTKHN

4.1

OOMeH BelecTB, WIH METa0OIU3M. ACCUMWISIINS (IJIaCTHYECKU 0OMEH) U
TUCCUMUIISALINS (SHEPreTHUECKUi 0OMEH) — JIB€ CTOPOHBI €IMHOIO IMpoliecca
Metabonu3ma. Tumbl oOMeHa BemIecTB: aBTOTPOGHBIA U TeTepoTPOHBIN.
Pounb epMeHTOB B OOMEHE BEIIECTB M MPEBPAILIEHHH YHEPTHU B KIETKE

4.2

@otocunTe3. CperoBas u TemMHOBas ¢a3pl (oTocuHTe3a. Peakiuun
dotocunTeza. DPPekTUBHOCTH (hoTOCHMHTE3a. 3HaUeHUE (HOTOCHHTE3a IS
KU3HU Ha 3emuie. Biusuue ycnoBuii cpensl Ha (POTOCHHTE3 U CIOCOOBI
MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHE OaKTepuu. 3HAYCHHE XEMOCHHTE3a s
KU3HHU Ha 3emiie

4.3

DOHepreTuyecknii oOMeH B KIeTKe. PaciiemniieHue BeIIeCTB, BbIJACICHHE H
aKKyMYJIMPOBAaHHWE HHEPIrUM B KIETKe. DTallbl SHEPreTUYecKoro oOMeHa.
I'mukxonu3. Bpoxenue u ero Buasl. KucinopoaHoe okuciaeHue, WIH KICTOYHOE
apixanue. DPPeKTUBHOCTh IHEPTeTUUECKOTO 0OMeHa

4.4

Peakuuu wmatpuunoro cuHTe3a. [eHermdeckas wuHdpopmanus u JJHK.
Peanuzanus renernyeckoit nHGopMauu B KieTke. ['eHeTHuecKkuii KoJ u ero
cBoiictBa. TpaHckpumnuus — Marpuunbelii cuHre3 PHK. Tpancmsauus —
6uocunres Oenka. KonupoBanue amuHokucnot. Pons pubocom B GrocuHTE3e
Oenka

4.5

Hexnerounsie opmel u3HU — BUpychl. Mcropust otkpeitust BupycoB (.M.
WBanoBckuii). OCOOCHHOCTH CTPOCHUS U HKU3HEICSITEIHHOCTH BHUPYCOB.
bakrepuodaru. bone3nun pacTreHHil, KHUBOTHBIX M YEJIIOBEKAa, BBI3BIBAEMbIC
Bupycamu. Bupyc ummyHonedunmra uenoreka (BUY) — Bo3Oyaurens
CIIMa. ITpodunakTika pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUM

PasmHoxkeHne u HWHAWBUAYAJIIBbHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounblii 1k, wWin >KW3HEHHBIM LUK KieTku. MHTepdasa m muTO3.
[Tponeccol, mporekatomue B uHTepdase. Permkanus — peakuss MaTpuaHOTO
cunreza JJHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAa0Op — KapHOTHIIL.
JIMMIOUAHBIE W TaljIOWJHBIA  XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHUIBI.
[luronornyeckue OCHOBBI PA3MHOXKEHUS W WHIMBUAYAIBHOIO Pa3BUTUSA
OpraHU3MOB.

Henenue xietkn — Muto3. Cragum muto3a. IIpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUAX MUTO3a. BHOJIOTHYECKHI CMBICII MUTO3a

5.2

®opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrionoe u mojioBoe. Buasl 6ecrosioro
Pa3MHOXKEHMSI: JEJIEHUE HAJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEI€TATUBHOE  Pa3MHOXKEHHUE. HckyccTBeHHOE
KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE JJIs CENEKIINU
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[TooBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJI0TO.
Meito3. Craguu meiio3a. Ilpoueccel, mpoucxonsiiye Ha CTaausX Menosa.




[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonoruyeckuii cMbici u
3HAYEHUE MEN03a
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'amerorene3 — mpouecc 0Opa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBble Kene3bl: CEMEHHUKH M sSUUHUKU. OOpa3oBaHHME U Ppa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CliepMaro3ouj, SHIEKIeTKa) — CIEpMaTOTreHe3 U
ooreHe3. OCOOEHHOCTH CTpOeHHs SHIEKIETOK M  CHEpMaTO30HU0B.
OnnonotBopenue. IlapreHorenes

5.5

NunuBuayanbHoe  pa3BuTHe (OHTOreHe3). OMOpHOHANbHOE pa3BHTHE
(oMOpmorene3). Drtambl AMOPHOHAIBHOTO Pa3BUTHUS Y TO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHE, TacTpyisuusi, opraHoreres. IlocTamOpuoHanIbHOE
pasButHe. TuOBl MOCTAMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HEMpPSIMOe
(muunHOuYHOE). BrnusHME cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CriocoOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOJICTBA.

Poct u pasButue pacteHuil. OHTOTEHE3 IBETKOBOTO PACTEHHs: CTPOCHHUE
CEeMEHH, CTAJIMU PA3BUTHUS

HaCJIe,Z[CTBeHHOCTI: 1 USMCHYMBOCTb OPraHU3MOB

6.1

IIpeamer u 3amaun reHeTuku. lceropus pasBuTus TIeHETHMKUA. Bxian
POCCUICKHUX M 3apyO0eKHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeTO bl TeHETHKHI
(ruOpUAOIOTUYECKUN, ITUTOTEHETHYECKHH, MOJEKYISIPHO-TCHETUYECKUN ).
OcHOBHBIE T€HETUYECKHE MOHATHUS. [ 'eHeTHUecKas CHMBOJIMKA, UCIIOIb3yeMas
B CXEMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTH HACJEeNOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE ['. MeHaenem.
MoHoruOpuaHOe CKpeuuBaHue. 3aKOH eAMHOOOpa3usi THOPHUIIOB IMEPBOTO
nokosieHus. [IpaBuio nOMUHHpOBaHHS. 3aKOH paCHICTUICHUS IMPU3HAKOB.
I'umoTe3a ynctoThl ramet. [lomHOE M HEMOTHOE TOMUHUPOBAHUE.
JuruOpugHoe  CKpemmBaHHE. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBaHUS
npu3HaKkoB. [lUTOreHeTHYECKWE OCHOBBI JUTHOPHIHOTO CKPEIMBAHUSL
Ananm3upyroiee — CKpemmuBaHue.  Vcrosib30BaHWE — aHATU3UPYIOUIETO
CKPEIIMBAHUS TSI ONPEICIICHUS TEHOTUIIA 0COOH

6.3

CuernsieHHoe  HaciefoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACIE€JOBaHUIO TIeHOB. HapymeHue creIuieHuss IeHOB B
pe3ynbTaTe KpOCCHHroBepa. XpOMOCOMHAs TEOPHUS HACIEICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enernka mona. XpoMOCOMHOE ONpeJesieHue 1oja. AyTOCOMBI M TOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHsle U rereporaMeTHele opraHusmsel. HaciienoBanue
IIPU3HAKOB, CLEIUICHHBIX C MI0JIOM

6.4

N3meHunBoCTh. BUibl N3MEHYMBOCTH: HEHACIICACTBECHHAS U HACIEACTBEHHAs.
Ponb cpempl B HEHAcHEeACTBEHHOW W3MEHUYMBOCTH. XapaKTEpUCTHKA
MOAU(UKATUOHHOW HM3MEHYMBOCTH. BapHallMOHHBIM ps M BapuallMOHHAs
kpuBasgd. Hopma peaknum npusHaka. KosimyecTBEHHbIE M KayeCTBEHHbIE
OpU3HaKM W WX HopMma peaknuu. CBoiicTBa  MOIU(PHKAIIMOHHOMN
U3MEHYUBOCTH

6.5

HacnencTBeHHast, WM TeHOTUIHMYECKas, HM3MEHYMBOCTh. KoMOMHaTHBHas
M3MEHYMBOCTh. Melo3 M MOJIOBOH TpolecC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTanMoHHas M3MEHYMBOCTh. Kiaccupukaiuss MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T'€HOMHbIE. YacTorTa W NPUYMHBI MYTaLHUM.
MyrareHHsle (GakTopbl. 3aKOH TOMOJOTMYECKHX PSAIOB B HACIEICTBEHHOM
n3meHuusocty H.M. BaBuiosa




6.6

I'enetnka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKU
YeJI0BEKA: reHEaIOTUYECKHI, OJIM3HEIIOBBIA, LIUTOr€HETUYECKHIA,
OMOXMMHUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeieHue
TE€HOTHIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE
¢ momoieio ITI[P-ananu3a. HaciaeacTBeHHbIe 3a001€BaHUS YEI0BEKA: TCHHEIC
Oone3nu, OOJE3HM C  HACIEACTBEHHOM  IpPerpacroJioKEHHOCTHIO,
XpoMOCOMHBIE  Oone3Hn. ComaTHuecKue W TeHEpaTUBHBIE MYTallUU.
[TpuHIMIBL 3A0pOBOTO 00paza JKHU3HH, AMATHOCTUKH, MPOPWIAKTHKA U
JICUEHUS TE€HETUYECKUX 0O0JIC3HEI. Meauko-TeHeTHYeCKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKON I€HEeTUKU B MPEAOTBPALEHUN U
JICYCHUHU TCHETHYECKUX 3a00JICBaHHMI YeIOBEKa

Cenexkmust oprann3MoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkius Kak Hayka W IpoLEcC. 3apOXKICHHUE CEIEKIUU M JTOMECTHKAIUS.
VYuenne H.W. BaBuioBa o IeHTpax NPOMCXOXAECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHUU. LIEHTpBI NPOUCXOKIACHUS [NOMAIIHUX >KUBOTHBIX.
Copr, nopoja, mramMmm

7.2

CoBpeMeHHbIE METOJIbI CeNIeKIMU. MacCcoBBIi M MHAMBHIyaIbHbII OTOOPHI B
CEJIEKIIMM pacTeHUH M KMBOTHBIX. OleHKa 3KcTepbepa. bin3kopoacTBeHHOE
ckpemuBaHue — UHOpuAMHT. Yucras nuHus. CKpeluBaHie YHUCTBHIX JIMHUH.
I'ereposuc, wmm rtuOpuaHas cuia. HepoacTBEHHOE CKpeUIMBaHUE —
ayrOpuaunr. OtnanéHHas ruOpuamsanus U e€ ycrnexu. VCKyCCTBEHHBIH
MYTareHe3 W IOJy4eHUE MOJUILIONAOB. JIOCTHKEHUS CEJIEKLIUU PACTCHUM,
YKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buortexHonorust kak oTrpaciip IpOW3BOACTBAa. ['€HHas WHXKEHepus. OTalbl
co3nanus pekomObunantHoi JIHK u Tpancrennsix opranusmoB. Kietounas
nHxeHepusa. Kinetounele KyabTypsl. MUKpPOKIOHAJIBHOE pPa3MHOKEHUE
pacrenuil. KiioHMpoBaHME BBICOKOIPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKOJIOTHUECKHE U dTHUeckue npobnembl. [MO — renernyecku
MOIU(UIIMPOBAHHBIE OPTAaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIFOLIMOHHAS OUOJIOT U

1.1

DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBugnerensbctBa 3BomOnMU. [laleoHTOJIOTHYECKUE: TOCIENIOBATEIBHOCTD
MOSIBJICHUS] BUJOB B MMAJICOHTOJIOTHYECKOM JIETOMUCH, TEepeXoaHbIe (OPMBI.
buoreorpaduueckue: cxoacTtBo u paznuuue ¢dayH U (IOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA M pa3iHyuusi 3MOPHUOHOB pa3HBIX
BUJIOB  TO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, pPYJUMEHTapHbIE OpraHbl, aTaBU3MbL.  MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTabOJIMYECKUX MyTeH Yy BCeX OPraHu3MOB

1.2

OpomonmonHas Teopus Y. JlapBuna. [lpeanoceuiku BO3HUKHOBEHUS
TapBUHU3MA. J[BIXKYIHME CHIIBI BOJIIONUHN BUAOB 1Mo JlapBUHY (M30BITOYHOE
pa3MHOXXEHME  TpU  OIPAaHUYEHHOCTH  PECYPCOB,  HEOIpEEIEHHAs
M3MEHYMBOCTb, O0pb0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckasi Teopusi sBoionud (CTD) u OCHOBHBIE €€ TMOJIOKEHHUSI.




Muxkpossomntouus. [lonysamus kak eTMHUIA BUJA U DBOJTIOLIUU

1.4

JBrkymie cuiibl ((hakTophl) SBOJIIOLUN BUAOB B NpHUpoje. MyTannoHHbIH
nporecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. [lOMysIsIIIMOHHBIE BOJIHBI U Apeid
reHoB. W3omsauus u murpanus. EcTecTBeHHBIH OTOOp — HampapisSIOIIUI
¢axTop »BomOIUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHW3MOB Kak pe3ylbTaT 3BOJIONHU. [Ipumepsr
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U UAN0AJANTALINH.

Bun wu  BumooGpasoBanue. Kputepuum Buma. OcHOBHbIE  (POPMBI
BUJ1000pa30BaHus: reorpaduyeckoe, SK0JIOTHIECKOE

1.5

MaxkposBomtorust.  DopMbl  3BoNOIMHM:  (pUIeTHYECKas, JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOIMH

Bo03HUKHOBEHHE U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHble IPEACTABICHUS O 3apOXIACHUU KU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS XKU3HU Ha 3emJje: abuoreHe3 M MaHCHepMus. XUMHUYecKas
IBOJIIOLMS. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMHYECKOH HBOJIIOLMH.
HauanbHble 3Tansl 6nonorunyeckoit sBomtorun. ['unoresa PHK-mupa. Ilepsoie
KIETKM MW uX 3Boyronusa. @DOpMHUpOBaHUME OCHOBHBIX TIPYII KUBBIX
OpraHUu3MOB

2.2

Pa3Butue xu3HM Ha 3emuie mo spaM U nepuonaMm. Karapxei. Apxeiickas u
npotepo3oickas spel. [lameo3oiickas spa u e€ mepuonbl: KeMOpUHCKHUH,
OPIOBUKCKUH, CWIYPHUUCKUN, JEBOHCKHM, KaMEHHOYIOJIBHBIM, IIEPMCKHUM.
Me3o30iicKkas 3pa 1 €€ IepUObl: TPUACOBBIN, FOPCKUHI, MEIIOBOM.
KaitHo3olickass 3spa u €€ Tmepuoabl: MAJICOTCHOBBIA, HEOTECHOBBIMH,
AQHTPOIIOr€HOBBIM. XapaKTepUCTHUKA KIMMaTa U TE€OJIOTMYECKHX ITPOLIECCOB.
OcHOBHBIE 3Tambl 3BOJIOLUMM  PACTUTEIBHOTO M HKUBOTHOTO  MHpA.
Apomop(o3bl y pacTeHUH W KUBOTHBIX. [losiBIeHHE, paciBEeT U BBIMHUpaHUE
I'PYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYeCKOro Mupa Kak OTpaxeHue »3BoJouuu. OCHOBHbIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB

2.4

DBoIONMS YeloBeKa. AHTPOIOJIOTHS Kak HayKka. Pa3BuTue mnpencTaBieHu o
MIPOUCXOXKICHUU YesoBeKa. MeTopl u3ydeHus: antponoreHe3a. Cxoactsa u
pa3nuyMs yesloBeKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YETIOBEKa.
JIBrokymiue cuibl (pakTopsl) anTponiorenesa. HacnencTBeHHas H3MEHYHBOCTD
U €CTEeCTBEHHBIN 0TOOP. OOI1IECTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYIHiA
TpyZa, MBIIIICHUE, PEYb

2.5

OcCHOBHBIE CTaAMM M BETBU 3BOJIOLUM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymensiid, YemoBek mnpsaMoxondmui, YenoBek HeaHAepTanbCkuil, UYesnoBek
pa3yMmHbIid. Haxoku HCKomaeMbIX OCTaHKOB, BpeMsI CYIIECTBOBaHUS, 001aCTh
pacripocTpaneHusi, 00bEM roJI0BHOTO MO3ra, 00pa3 )KM3HH, OPYAUs

2.6

Yenoseueckne  pacel.  OcHOBHbIe  OOJIbIIME  pachl:  €BPOICOUIHAsS
(eBpasmiickasi), HErpo-aBCTpaJoOuJHas (PKBAaTOpPHAJbHAs), MOHIOJOUIHAS
(a3marcko-amepukaHckas). UYepTsl NPUCTIOCOOIIEHHOCTH IpEACTaBUTENCH
YeJI0BEYECKMX pac K YCJIOBHMSAM CYyHIECTBOBaHMUS. ENMHCTBO YenoBEYECKHX
pac. Kputuka pacuzma

OpranusMsl 1 OKpyXarolias cpeaa

3.1

DKOoJIoTUs KaK HaykKa. 3aJladd U pa3zeiibl KOJOTMH. MeTOoIbl SKOJIOTHUECKUX
UCCNIeIOBaHU.  DKkoJlorudyeckoe  MupoBos3peHue. Cperapl  oOuTaHUA
OpPraHHU3MOB: BOJHAs, HAa3eMHO-BO3/1ylIIHAs, IIOYBEHHAs,




BHYTPUOpPraHU3MEHHAas

3.2

Okonornyeckue (¢aktopsl. Kiaccupukamuss SKOJIOTHYECKUX (PAKTOPOB:
abuoTnyeckre, OMOTUYECKHE M AHTPONOIreHHBbIE. J[eHCTBHE HKOJOTHYECKUX
(axTOpPOB HA OPraHU3MBbI

3.3

AbGuoTtudeckue (GakTopbl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPHOANU3M.
[IpucnocobneHnss OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX (DaKTOpOB.
buosornueckue puTMsl

3.4

buotnyeckue dakropbl. Buasl OMOTHUECKUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XHUITHAYECTBO, Mapa3suTU3M, MYTyalu3M, KOMMEHCaIH3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEHUTpanu3M. 3Ha4YeHHe OMOTHUYECKHX
B3aUMOJICMCTBUNA  JUIsl  CYIIECTBOBAHMS  OPraHM3MOB B  MPUPOJHBIX
coo0mIecTBax

3.5

DKOJIOTUYECKHE  XapaKTEepUCTUKH nomymsinuu. OCHOBHBIE —TOKa3aTenu
MOIYJISALIMKA: YUCJIIEHHOCTb, IUIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JIMHaMuKa YUCICHHOCTH MOIYJISILUY U €€ peryisius

Coonecma 1 3KOJIOT'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBo opranuzMoB — OuoneHo3. CTpyKTypbl OHOIIeHO3a: BHIOBasd,
MPOCTpPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-nomuHaHThl. CBS3U B
OuoIeHo3e

4.2

DKonoruveckne Ccuctembl (9kocuctembl). [loHstne 00 »dKocucteme u
ouoreoneHo3e. DyHKIMOHATBLHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BeIIECTB U TOTOK SHEPIUH B
skocucteme. Tpodudeckre (MUIIEBBIE) YPOBHU 3KOCUCTEMBI. [luieBbie menu
u cerd. OCHOBHBIC TIOKa3aTed JSKOCHUCTEMBI: Ouomacca, TMPOAYKITHS.
DKOJOTUYECKHE TUPAMUIBL: IPOIYKIIMH, YACICHHOCTH, OrnoMacchl. CBOMCTBA
9KOCHUCTEM: YCTOMUYMBOCTB, CAMOpEryisiius, pazpurue. Cykieccus

4.3

IIpupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO
WM IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPO’KOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonormueckoe M XO3SIICTBEHHOE  3HAUYEHUE  arpod’KOCUCTEM U
ypOOIKOCUCTEM.

buopasznooOpaszue kak ¢akTop ycroitumBoctH sKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnanckoro o Ouocdepe. I'paHulipl, cocTaB U CTPYKTYpa
o6uocdepsl. Kuoe BemectBo u ero pynkuuu. OcodeHHOCTH OMOC(hephbl Kak
r00anbHOM 3KOocHcTeMbl. /lMHaMuuYeckoe paBHOBecHE W OOpaTHas CBS3b B
ouoctepe. KpyroBopoTsl BEmIeCTB U OMOTCOXMMHYECKUE ITUKIBI JIEMEHTOB
(yrnepopa, azora). 3oHaNBHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBo B Onocepe 3emin. AHTPOIIOTeHHbIE U3MEHEHUs B Onocdepe.
['mo6anpHBIE FKOTOTHYECKUE TTPOOIIEMBI.

OcHOBa palMOHAIBHOTO YIPABICHUS TPUPOJHBIMU pecypcaMH U UX
UCIoJib30BaHue. JIOCTIKEHUs OMOJIOTUH M OXPaHa MPUPOIbI
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