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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHoMy npenmety "buonorusa" (nanee - OMonorus) Ha ypoBHE CpEIHEro o0uiero oopa3oBaHUs
pa3paborana Ha ocHOBe DemepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanumy,
®I'OC COO, Konuenmuu npenoaaBaHus y4eOHOro mnpenmera «buoOJIOTHs» M OCHOBHBIX MOJOXKEHHH (heaepanbHON
paboueil mporpaMMbl BOCIIUTAHMUS.

VYyeoOnslii npeamer «buonorus» yrayoméHHoro ypoBHs usyuyeHus (10-11 kiaccel) sBi€TCS OIHUM M3
KOMIIOHEHTOB TpeaMeTHONW obOmactu «EctecTBeHHO-HayuHble mpeameTsl». CornacHo mnonoxenusm OIoC COO
npoduiabHbIe y4YyeOHbIE NPEIMETHI, H3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SBISIOTCS crocoboMm nuddepeHumaniu
oOyudeHHUs1 Ha ypOBHE cpeAHero oOIero oOpa3oBaHUs W MPU3BAHBI OOECIEUUTh NMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0LIMM, CpeIHUM OOIIMM, CPETHUM NMPOQPECCHOHANBHBIM M BBICIIMM OOpa3oBaHHEM. B To ke BpeMs Kaxablid M3 3TUX
y4eOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTHPOBAH HAa MPUOPUTETHOE pellieHHue 0o0pa3oBaTENIbHBIX, BOCHHUTATEIbHBIX U
pa3BHUBAIOIIMX 3aja4, CBA3AHHBIX C MPOQOpUEHTAIMEN 00yYarolMUXCs M CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOM
00JIacTH HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH, MEAMITMHOMN, AKOJOTHEH, NCUXOJIOTHEH, CIIOPTOM HJIM BOSHHBIM
JIEJIOM.

[Iporpamma no yuebHomy mpeamery "buosorusa" ma€t mpencraBieHue O LEIU W 3ajadyax H3y4eHUs y4eOHOro
npeamera «buonorus» Ha yriayOnEéHHOM ypOBHE, OIpeAeNseT 00s3aTesibHOe (MHBApPUAHTHOE) NMPEIMETHOE COAEpKaHUE,
ero CTPYKTYypHUpPOBAaHUE TI0 pa3zesiaM U TeMaM, paclpeaesieHue Mo KiiaccaM, PpeKOMEHIyeT MOCIeI0BaTeIbHOCTh U3yUeHHUS
y4eOHOTo MaTepraia ¢ ya4€TOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTHKM y4eOHOTO MpoIiecca, BO3PACTHBIX
oco0eHHOCTel oOyuaronuxcs. B mporpamme 1mo OHONOTMM peanu30BaH MPUHIUIT MPEEMCTBEHHOCTH C H3YYEHUEM
OMOJIOTMM Ha YpPOBHE OCHOBHOTO oOOIIero oOpa3oBaHMs, Oyaromaps YemMy MPOCMATPUBAETCS HAMpPaBICHHOCTh Ha
HOCNeAyIoUIee pa3BUTUE OHOJOTUYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha (POPMHUpPOBAHME ECTECTBEHHO-HAYUYHOTO
MUPOBO33PEHUS, SKOJOTUYECKOTO MBIIIJICHUS, MPEACTaBICHUI O 370pOBOM 00Opa3e KM3HU, Ha BOCHHUTAHHUE OEpPex HOTrO
OTHOIICHUS K OKpY)Karollel mpupojHOil cpene. B mporpamme mo Guojoruu Takke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO
npenmetra «buonorus» B peanusanuu TpeboBanuiit ®I'OC COO K MmIaHUPYyEeMbIM JTHYHOCTHBIM, METaNpEAMETHBIM W
OpeIMETHBIM pe3yibTaTaM OO0y4deHHs W B (OPMHUPOBAHHM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHHOW NEATEIHLHOCTH
00yJaronuxcsi Mo OCBOCHUIO COIEPKaHUS OMOIOTHYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHEr0 001Iero o0pa3oBaHusl.



YueOusiii mnpeamer «buonorus» Ha YpOBHE CpeaHEero ooOmero o0pa3oBaHUs 3aBepllaeT OUOIOTUYECKOE
00pa3zoBaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIMPCHUE U YTITyOJIeHne 3HAHUN 00yJaroIIuXCcs O KUBOM MPUPOJIE, OCHOBAX
MOJICKYJIIPHON M KJIETOYHON OWOJOTHH, SMOPHOJIOTUA U OWOJIOTHU Pa3BUTHS, TEHETHUKH, CEJICKIIUU, OMOTEXHOJOTHH,
ABOJIFOLIMOHHOTO YYEHUS U IKOJIOTUHU.

N3yuenune yueOHoro mnpenmera «buosnorus» Ha yriiyOJIeHHOM YpPOBHE OpPHEHTHPOBAHO Ha TMOJTOTOBKY
oOydJaronmxcsi K IMOCIEeAYIOMEMY MOJTYyYEeHHUI0 OHOJIOTMYEeCKOro O0pa3oBaHUS B By3aX W OpraHU3alldsiX CpPETHEro
npodeccruonanbHoro odpazoBanusi. OCHOBY €ro COJIepKaHHUsI COCTABIIIET CUCTEMa OMOJIOTMUECKUX 3HAHUM, MOTYyYEHHBIX
IPU U3YYEHUU OO0YUYAIOIIMMUCS COOTBETCTBYIOIIUX CUCTEMATUYECKHUX Pa3/iesioB OMOJIOTHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus, B 10—11 kiaccax 3T 3HaHUS MMOTYYalOT pa3BUTHE. TakK, pacUIupeHbl U yriyOieHbl OMOJIOTHYECKUEe 3HAaHUS O
pacTeHUsIX, KUBOTHBIX, Tpubax, OaKkTepusix, OpraHu3Me UeJOBEKa, OOIUX 3aKOHOMEPHOCTSX >KU3HHU, JOMOJHUTEIHHO
BKJIFOYEHBI OMOJIOTUYECKHE CBEJCHUSI MPUKIATHOTO W TOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJb30BaTh Kak
OpPUEHTHUPBI JUIsl TOcHeaytomero BeiOOpa mnpodeccuu. Bo3mokHa Takke HMHTErpamusi OHOJOTHMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TOJYYEHHBIMA OOYYaIOMIUMHUCA NpPH HU3YyUYCHHH (PU3UKK, XUMHUH, Teorpaduu u
MAaTEMATUKH.

Crpyktypa mporpaMmbl 1o yuyeOHOMY mpeamety "buosorus" oTpaxaeT CUCTEMHO-YPOBHEBBIM U SBOJIOIMOHHBIM
MOAXOJbl K M3ydeHHto Ouosioruu. CorjacHO UM, M3Y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC IS KUBBIX
CHUCTEM pa3HOT0 YpPOBHS OpraHU3AIMM, JBOJIIOIMH OPraHWYECKOrO0 MHUpa Ha 3eMjie, COXpaHEHUS OHOJIOTUYECKOTO
pazHooOpa3us 1iaHeTsl. Tak, B 10 Kiacce M3y4aroTCs OCHOBBI MOJICKYJISIPHOM M KJIETOYHON OMOJIOTUH, SMOPHOJIOTUH U
OWONOTUY PAa3BUTHS, TCHETHKUA U CEJICKIIMH, OMOTEXHOJOTHU M CHUHTETUYECKOW OWMOJIOTHH, aKTyaJM3UPYIOTCS 3HAHUS
oOydJaroruxcsi Mo OOTaHUKE, 300JI0THUH, aHaTOMuH, (usmosornu 4enoBeka. B 11 kiacce M3y4aroTCs IBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnpiii npeamer «buonorus» mnpuszBaH 00ECHEYUTh OCBOCHHE OOYYArONTUMUCS OMOJOTHYECKUX TEOpHH U
3aKOHOB, WJIEH, IPUHIHUIIOB U IIPABUJI, JIEKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUM O
CTPOCHUHU, MHOTOOOpa3uu U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJAINH, OMOILIEHO3a, DKOCUCTEMBI, O BBIJIAIOIIUXCS
Hay4YHBIX JOCTHXKECHHSIX, COBPEMEHHBIX UCCIICIOBAHUSAX B OMOJIOTMH, MIPUKIIAIHBIX aCTIeKTax OMOJOTUYECKUX 3HAHUU. J{Jis
Pa3BUTHUS U TMOJJIEP)KaHUSI MHTEpeca OO0ydaroIMXcsd K OMOJIOTUM HApSAIy CO 3HAUMTENIbHBIM O0BEMOM TEOPETHUECKOTO
MaTepuaia B COJAEPKaHUM MPOrpaMMbl IO OUOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U Pa3BUTHUSA



TOM WM WHOW 0O0JacTH OWOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apyOCKHBIX YUYEHBIX B PEIICHHE BaXHEHIITNX
OMOJIOTMYECKUX U KOJIOTHYECKHUX MTPOOIIEM.

Lenb u3yuenus yue6Horo npeamera «buonorus» Ha yriyOaEHHOM ypOBHE — OBJIaJICHHE O0YYAIOIIMMUCS 3HAHUSIMU
0 CTPYKTYPHO-()YHKIIMOHATLHON OpraHU3aIllly KUBBIX CUCTEM PA3HOTO paHTa M MPUOOPETCHUE YMEHHUI MCTIOIB30BaTh 3TU
3HaHUs B (OPMHPOBAHMM MHTEpeca K ONpenelEHHOM o00JacTH MpOo(EecCHOHATBLHON JesATEIbHOCTH, CBSI3AHHOU C
Ouosoruei, Wi K BEIOOPY y4eOHOTO 3aBEACHUS JIs1 TPOIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctixkeHue 1enM u3ydeHus: ydyeOHoro mnpenmera «buonorus» Ha yriayOon€HHOM YpOBHE oOOecreunBacTCs
PELICHUEM CIIEAYIOIINX 3a0a4:

OCBOCHHE 00YYAIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMUECKUX TEOPHUSX, KOHIEIIUAX,
TUI0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U MPaBUJIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA;
0 CTPOEHUHU, MHOTOOOPa3UK U 0COOECHHOCTSAX OMOJOTUUECKUX CUCTEM (KJIETKA, OpraHu3M, MOMYJISIUs, BUJl, OMOreoIeHO03,
ouocdepa); 0 BBIIAIOIIUXCS OTKPHITUSAX U COBPEMEHHBIX UCCIEAOBAHUAX B OUOJIOTUH;

O3HAaKOMJIEHWE OOy4YaloIMXCd C METOJaMU TO3HAHUSA KUBOM MPUPOIBL: HCCIEIOBATEIbCKUMHU METOJAMHU
OMOJIOTMYECKUX HAayK (MOJICKYJSIPHOM M KJIETOYHOM OMOJIOTHMH, SMOPHUOJIOTUM W OWOJOTUU Pa3BUTHS, TCHETUKH U
CEeJeKUMH, OMOTEXHOJOTMH W CHUHTETUYECKOM OMOJIOTMHU, MaJI€OHTOJIOTMH, SKOJOTHH); METOJaMHU CaMOCTOSITEIbHOIO
NPOBENCHUS] OMOJIOTUYECKUX HCCIEAOBAaHUN B J1adopatopuu W B Hpupoie (HaONtoAeHHe, U3MEpPEHUE, SKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIAJICHHE OOYYaIOIIMMUCS YMEHMSIMH: CaMOCTOSITEIbHO HAXOJUTh, AaHAJIU3UPOBaTh M  HUCIOJIb30BaTh
OMONOTHYECKYI0 WMH(OpPMAINIO; MOJIH30BATHCS OMOJIOTHYECKOW TEPMHUHOJIOTHEH M CHMBOJUKOW; yCTaHABIMBATH CBA3b
MEXIy pa3BUTHEM OMOJIOTUU M COIMATBHO-YKOHOMUYECKUMH U SKOJOTUUECKUMH MPOOIeMaMy 4eJI0OBEYECTBA; OIEHUBATh
MOCJICACTBHSI CBOEH JIEATEIBHOCTH MO OTHOLIEHUIO K OKpYXKaIoIIed MPUPOAHON cpele, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO OKPYXAIOIIUX JFOJIeH; OOOCHOBBIBATh M COOJIO/IATh MEPhl MPOMUIAKTUKH HHQPEKIMOHHBIX 3a00JICBaHUM,
nmpaBuia TOBEJACHUS B MPHUPOAEC W oOecredeHus Oe30MacHOCTH COOCTBEHHOM »KU3HENEATEIHHOCTH B YPE3BBIUYAWHBIX
CUTYyaIlUsIX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa; XapaKTEepPU30BaTh COBPEMEHHbIC HAay4YHBbIE OTKPBITUS B 00JIacTH
Onooruy;

pa3BUTHE Yy OOYYaIOIIUXCAd HWHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C
BBIJIAIONIMMUCS OTKPBITUSMH W COBPEMEHHBIMU HCCJIEIOBAHUAMH B OHOJIOTMM, pEIIaeMbIMU €10 MpodiieMami,



METO/IOJIOTHEH  OMOJOTUYECKOTO  HWCCJICAOBAHMS, TMPOBEACHUS OKCIEPUMEHTAIBHBIX  HCCICIOBAHUN, pEIICHUS
OMOJIOTMYECKUX 3a/1a4, MOJETUPOBaHUS OMOIOTHUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAaHNE Y O0yYarOMIMXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIE B IICJIOM B K OTJICTLHBIM €€ 00BEKTaM 1
SBICHUSAM; (OPMHUPOBAHHE DSKOJOTUYECKOW, TCHETHMYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEACHHUS B TPHUPOJC;
MHTErPallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npruoOpeTeHre 00yJaroIMMUCI KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOJIOIONIB30BAHUU (COOIOACHUE IPABUI
MOBEJCHUSI B TPUPOJE, OXpPaHbl BHUJOB, HKOCUCTEM, Ouochepbl), COXpaHEHHUU COOCTBEHHOIO 3JI0POBbS M 370POBBS
OKpY>KaIoIUX Jrojel (coOmroaeHus: Mep npoduiakThuky 3a00yeBaHui, o0ecredeHrue 6€30MacHOCTH KU3HEAEATEILHOCTH B
YpEe3BbIYAMHBIX CUTYALUSIX MIPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE UCTIOIb30BaHUs OMOJIOTMYECKUX 3HAHUN U
YMEHUH B IOBCETHEBHOW JKU3HU;

CO37IaHUE YCIIOBHMA JJII OCO3HAHHOTO BHIOOpa OOYyYaromMMHUCS WHANBUAYATHLHON 00pa30BaTEIIbHON TPACKTOPHH,
CIOCOOCTBYIOIIEH TMOCIEAYIOMEMY MPOPECCHOHATBHOMY CaMOOTIPEEICHUIO, B COOTBETCTBHH C WHIWBHIYyATbHBIMU
WHTEpPECaMH M MOTPEOHOCTSIMH PETHOHA.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX Ha M3y4YeHHE OWOJOrMM Ha YIIyOJEHHOM YpPOBHE CPEIHEro OOIIero
obOpazoBanus, cocraisieT 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heaenwo), B 11 kmacce — 102 gaca (3 ygaca B
HEJICITIO).

B cBs3u ¢ kanengapasiM yaeOnbM rpaduxom MBOY OCOII Ne 1 na 2025-2026 yueOHbIii roxu:

B 10 «b» xmacce — 100 gac. M3yuenne mporpaMMHOTO MaTepHrayia IPOUCXOIUT 3a CUET YIJIOTHEHUS COJCP>KaHUS U
00beIMHEHNsT YPOKOB «XPOMOCOMHAS U TE€HHAsI WHKEHEPHUs», « MeaurnuHCcKue OMOTEXHOIOTHI», a TaK K€ PE3EPBHOTO
ypOKa BO BTOPOM TTOJTYTOJIUH.

B 11«b» kmacce — 101 gac. M3ydenne mporpaMMHOTO MaTepualia MPOUCXOAUT 3a CUeT OOBEAUHEHUS YPOKOB
00001IeHnsT IO TeMaM «JKOJIOTUS BHUAOB W momyisiuit» u  «buocdepa — rmobanbHas sKocucTeMa» BO BTOPOM
MOJIYTOJIUU.

@OpMBI TEKYIIETO KOHTPOJIA:

—  YCTHBIM KOHTPOJIb: OTBET Ha MOCTaBJICHHBINA BOIIPOC, Pa3BEPHYTHINM OTBET MO 3aJaHHOU TEME;



—  TNHCHMEHHBIM KOHTPOJIb: YIPAXHEHUS; KOHTPOJBHBIC, CAMOCTOSITEIbHBIC, JTAOOPATOPHBIE M TPAKTUYCCKUE
paboThI, BHITIOJIHEHWE TECTOB; OIICHMBAHWE MHCHMEHHON TOMAIIHEeW PaOOThI, CO3JaHUE TMPE3CHTAIMH W JIPYTUE BHUIBI
paboT, pe3yabTaThl KOTOPBIX MPEACTABIIAIOTCS B TUCHEMEHHOM (HATJISTHOM) BUJIC.

OT60p opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB 00yUEHHUS OHMOJIOTHH OCYIIECTBISIETCS C yU4ETOM CHErU(UKN
ero COJACpKaHWsSI W HAMPABICHHOCTH Ha TPOJOJDKEHHE OHOJOTHYECKOr0 OOpa3oBaHUS B OpPraHU3AIUSIX CpPETHETO
po(eCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

O0s3aTenbHBIM YCIIOBUEM TIPU O0YYeHUH OMOJIOTUHU Ha YTIIYyOJIEHHOM YPOBHE SIBJISIETCS MIPOBEICHHE JIA0OPATOPHBIX
U mpakTudeckux padot. Takxke yyacTue o0ydarommXcs B BHINOJHEHUU MPOCKTHBIX M y4eOHO-HUCCIEA0BATENbCKIX PaboT,
TEMaTHUKa KOTOPBIX OMPEICISICTCS YYUTEIEM Ha OCHOBE MMEIONIUXCS MaTepUaTbHO-TEXHHUUECKUX PECYPCOB M MECTHBIX
MPUPOAHBIX YCIOBUH.



COJEPXAHME OBYUYEHUA
10 KJIACC

ConeprxkaHne nIporpaMmsl, BBIIEIEHHOE KYPCUOM, HE BXOJIUT B MPOBEPKY IOCYIapCTBEHHON MUTOIOBOW aTTECTAlUU
(THA).

Tema 1. buonorus kak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHasE Hayka. KpaTkas uctopusi pa3Butusi Ouosnoruu. buosornyeckue Hayku |
u3ydyaemble UMM 1poosieMbl. DyHaaMeHTanbHbIe, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIEA0BaHUS B OMOJIOTUH.

3HaueHre Ouonorun B (OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4HOW KapTuHbl wmupa. Ilpodeccun,
CBA3aHHbIE C OMoJoruen. 3HaueHre OMOJIOTUU B MPAKTUYECKON IESITEIbHOCTH YEJIOBEKA: MEIULIMHE, CEJTbCKOM XO0351CTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCcTpanuu

[Toptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. l'apseii, I. Mennens, B. .
Bepnanckuii, U. I1. [TaBnos, Y. 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuit, k. Yorcon, ®. Kpuk, JI. K.
benses.

TaOmuips! u cxeMbl: «CBsi3b OMOJIOTHH C PYTUMHU HayKamMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. )KuBble CUCTEMBI U UX U3YUYCHHUE

JKuBble cuctembl Kak npeaMer u3ydeHus Ouosoruu. CBONCTBA KUBBIX CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa,
JUCKPETHOCTb W  LEJIOCTHOCTb, CIIOKHOCTh M YHNOPAJOYEHHOCTHh CTPYKTYPbI, OTKPBITOCTb, CaMOOpPTaHHU3aLNs,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, K3MEHUUBOCTh, POCT U PAa3BUTHE.

YPpOBHU OpraHU3alvy JKUBBIX CUCTEM: MOJIEKYJISPHBINA, KIETOUYHbIM, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, HKOCHUCTEMHBIN (OuoreorneHoTHuueckuil), Ouochepusiil. Ilpoiuecchl, npoucxoAsmKie B >KUBBIX CHCTEMaXx.
OcHoBHBIE mpu3HaKu kuBoro. Ku3Hb Kak (opma cyimiecTBoBaHMs Marepuu. Hayku, m3ydaroniye >KMBbIE€ CHCTEMbI Ha
Pa3HBIX YPOBHSAX OpraHU3alLUU.

N3yuenue xuBbIX cucteM. MeToapl Ouosiornuecko Hayku. HaOmroneHue, u3MepeHHe, HKCIEPUMEHT,
cucreMarusanus, MeraaHainus. [loHsATne O 3aBUCMMOM W HE3aBUCUMOW nepeMeHHOM. [lnaHumpoBanue skcnepuMeHTa.
[TocranoBka u npoBepka rumnote3. Hynesas runoresa. [lonstre BoIOOpKU U €€ 10CTOBEpHOCTH. Pazdpoc B Omomornyeckux



JaHHBIX. OLIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YNbTATOB. [[pUUMHBI UCKA)KEHUS pe3yJIbTaTOB 3KcnepuMenTa. [lonsrue
CTaTUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabmuupl n cxembl: «OCHOBHBIE NMPU3HAKK XKU3HW», «bHonormyeckue cucremb», «CBOMCTBA KMBOW MaTEpUN»,
«YpOBHM OPraHU3alMM KUBOU NPUPOIbD, «CTpOEHUE KUBOTHOM KIETKW», « TKaHU >KMUBOTHBIX», «CHUCTEMBI OpPraHOB
YeJIOBEUECKOro opranusmay, «buoreorenosy», «buocdepa», «MeTopl U3ydeHUs KUBON TPUPOIBD.

ObopynoBanue: 1a00paTopHOE 000PYI0BAaHUE JJIs POBEACHUS HAOIIOIEHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

[Ipaktuueckas pabota «/cronb3oBaHUE PA3TUYHBIX METOJIOB TIPU U3YUEHUHU KUBBIX CUCTEM).

Tema 3. buonorus KJIeTku

Knerka — crpykTypHO-QyHKIIMOHANBHAS eauHuIa >XuBoro. Mcropust oTkpeiTus kietku. Paborer P. I'yka, A.
Jleenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOUN KJIETOYHOU
TEOPUH.

MeToabl MOJIEKYJISIPHOM M KJIETOYHOM OMOJOTUU: MUKPOCKOIHS, XpoMaTorpadusi, 3neKkTpodope3, METO MEUEHBIX
aToMoB, nu(depeHurnanbHoe HEeHTpU(PYrupoBaHue, KyJbTUBHUPOBAHUE KIIETOK. M3yuenue QuUKCUPOBAHHBIX KIEmOK.,
DnekTpoHHas MUKpockonusl. KoxngoxanvHuas Muxpockonus. Bumanvroe (npusicusnennoe) usydenue Kiemox.

JleMoHCcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneitaen, P. Bupxos, K. M. bap.

Tabmuubr 1 cxeMbl: «CBETOBOW MHUKPOCKOM», «DIEKTPOHHBIM MHUKpPOCKOMm», «McTopusi pa3BUTHS METOOB
MHKPOCKOTIUID.

O6opynoBanue: CBETOBOW MUKPOCKOII, MUKPOTIPEapaThl paCTUTEIbHBIX, YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

[Ipaktuueckass pabora «V3ydenwme MeTOAOB KJIETOYHOW Owosoruu  (Xpomartorpadwus, 3iekTpodopes,
muddepennnansaoe neHTpudyruposanue, [1LP)».

Tema 4. XuMnuueckasi opraHu3anus KJIeTKu

XUMHYECKUM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKpPODJIEMEHTHl. Boma u €€ posib Kak pacTBOpPHUTENS,
peareHTa, y4acTie B CTPYKTYpUPOBAHUU KJIETKHU, TEIUIOPETyJsIMid. MuHepaabHble BEIlleCTBa KJIETKH, UX OMOJOTHYECcKast
poJib. Posib KATHOHOB M aHHOHOB B KJIETKE.



Opranuyeckue BelIecTBa KJIETKU. buomorndyeckue mnonumepbl. benku. AMHHOKUCIOTHBI cocTaB OEJIKOB.
CtpykTyphl 6eKoBOM MoJiekyJbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAS CBsI3b. BTOpUYHas, TpETUYHAS, YeTBEPTUIHAS
cTpykTyphl. enarypauus. CorictBa 6enkoB. Knaccudukarus 6enkoB. buonornueckue QpyHkimu 6enkoB. /Ipuonui.

YrneBoabl. MoHOCaxapuabl, [ucaxapuibl, OJIMTOCaXxapubl U moaucaxapuabl. OOmuUN miaH cTpoeHus U (HU3UKO-
XUMHUYECKHE CBOMCTBA yrieBoA0B. buomornueckue QyHKIUU yriIeBOIOB.

Jlumuasl. T'mapodunsHo-TUApOPOOHBIE cBoMcTBa. Kiaccubukarnus nunugoB. Tpuriaunepunbl, (Hochoaumnumsl,
BOCKH, CTepoujbl. buonormueckue ¢yHkuuu aunuaoB. OOmme CBONCTBa OHOJIOTUYECKUX MEMOpaH — TEKYYecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyknennoseie xkucnotel. [JHK wu PHK. Crpoenne HykinenHoBbIX Kkucinor. Hykneorwasl. IlpuHnun
koMmiiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupasiib. MecToHAXO0XKIEHUE U OMOJIOTUYECKHE
¢ynkunu JJTHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenue wmosekyibl AT®. Makposprudyeckue cBsa3u B Moliekylie AT®. buonoruueckue ¢yukinuu ATO.
BoccraHoBieHHBIE MEPEHOCUMKHU, X (DYHKIMU B KieTke. /[[pyeue wnykneoszuompugpocpamor (HTD). CekBeHUpOBaHUE
JHK. Memoouw cenomuru, mpanckpunmomuku, npomeoMuKu.

CrpyktypHas Ouojorus: OHMOXUMHYECKHE U Ouodu3MyYecKue UCCIEAOBAaHUS COCTaBa W IPOCTPAHCTBEHHOMU
CTPYKTYpbI OMOMOJIEKYI. Moodenuposanue cmpykmypol u OyHKYUuti OUOMONEKYL U UX KoOMHIeKcos. Komnvromephwiii Ouzaiin
U OpeanHudecKull CuHmes 6UOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauuu

[Toptpetst: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Juarpammel: «Pacripenenenre XMMHYECKUX JJIEMEHTOB B HEXHMBOM MNpUpoae», «PacmpeneneHne XMMUUYECKUX
AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleprogudeckas TabIMIIa XUMUYECKUX AIEMEHTOBY, «CTpOeHHE MOJIEKYJIBI BOIB», «BemecTa
B COCTaBe OpraHm3MoB», «CTpoeHHe MOJIEKyJIbl Oenka», «CTpYKTypbl OCIKOBOW MOJEKYIb», «CTPOCHHE MOJIEKYII
yraeBoAoBy, «CTpoeHre MOJEKyI TUNuaoBy, « HykiaenHoBbie KUCIOThD, «CTpoeHne MoneKyibl ATO».

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYyI0BaHHUE.

JIabopatopHas paborta «OOHapykeHHe OETKOB ¢ TOMOILBIO KAYECTBEHHBIX PEAKIIUID».

JlabopatopHas pabota «VccienoBanrue HyKJIEMHOBBIX KUCIIOT, BHIEICHHBIX U3 KIETOK Pa3IMYHBbIX OPraHU3MOB).

Tema 5. Ctpoenue u QyHKIIUU KIETKU
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Tumbl KJIETOK: SyKapuoTHUecKas U mpokapuotnyeckas. CTpyKTypHO-(yHKIIMOHATbHBIE 00pa30BaHUsI KIETKH.

CrpoeHne mnpokapuoTHUecKo kieTku. KierouHas creHka Oaktepuil M apxed. OCOOEHHOCTHM CTPOEHHUSA
reTepoTpoPHON U aBTOTPO(YHOM MPOKAPUOTHUECKHUX KIETOK. MECTO U poJib MPOKaproOT B OMOIIEHO32aX.

Ctpoenne u (yHKUMOHHPOBAHUE SyKapHOTHUecKoW KieTku. [lmazmatmdeckas memOpana (TiazmaiemMma).
CrpykTypa I1a3MaTH4eCKOW MeMOpaHbl. TpaHCIOPT BEUIECTB 4Yepe3 IUIa3MAaTUYECKYyI0 MEMOpaHy: IacCHUBHBIM
(muddyzus, ooneruénnas nud@y3ust), akTUBHBIN (IEPBUYHBIN U BTOPUUHBIM aKTUBHBIN TpaHcnopT). [lonynponuiiaeMocts
MeMOpaHbl. PaboTa HaTpuii-kaaueBOoro Hacoca. DHJOLMTO3: MUHOLUTO3, (aromuros. DK301uTO3. KieTouHas creHka.
CtpykTypa u GyHKIUHU KIETOYHON CTEHKH pacTEHUI, IprOoB.

Huromnasma. L{uto3zomns. Hutockener. J{Bmkenue nuroriazMel. Opranon bl KieTku. OqHOMEMOPaHHbBIE OPTraHOM/IbI
KJIeTKU: sHaomnazMatuueckas cetb (OIIC), ammapar T'onbmku, JU30COMBI, UX CTPOCHHE U (QYHKIMH. B3anuMocBssb
OJTHOMEMOPAHHBIX OPraHOUJOB KieTKH. CTpOeHUE TPaHYJSIPHOTO peTUKyiIyMa. Mexanuzm nanpasnenus denxos 6 IIIC.
CuHre3 pacTBOpUMBIX OenkoB. CHUHTE3 KIETOUYHBIX MeMOpaH. [nagkuii (arpaHyJsspHbINA) 3HIOMIaA3MaTUYECKUN
petukynyM. CekperopHas QyHkuus annapara ['onabmxu. Moougukayus benxoe 6 annapame Ionvoocu. Copmuposka
benxos 6 annapame I onvodrcu. TpaHCTIOPT BELIECTB B KiIeTKe. Bakyonu pacTuTenbHbIX KieTok. Kinetounslii cok. Typrop.

[loyaBTOHOMHBIE OPraHOWIBI KJIETKW: MHUTOXOHJPHUH, IUIACTUIBL. [IpoucxooicoeHue MumoxoHopui u naacmuo.
Cumbuocenez (K.C. Mepeoickosckuui, JI. Mapeynuc). Ctpoenre W (yHKIMUM MHUTOXOHApWM u TtutacTui. [lepBuunbie,
BTOPUYHBIE U CJIOXKHBIE IMIACTHIbI (POTOCUHTEZUPYIOLIUX 3YKAPUOT. XJIOPOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICILINX
pacTEHUN.

HememOpanubie opranouasl kietku CrpoeHne W (PyHKIIMM HEMEMOpPAHHBIX OPTaHOUIOB KJIETKUA. PHOOCOMBEI.
Ipomesicymounvle gunamenmol. MUKpopuIIaMeHThl. Akmunogble Mukpoguiamermol. MplllIEUHbIE KIETKU. AKMUHOBbIE
KOMNOHEeHmbl Hemblueunblx Kiemok. Mukpotpyoouku. Knetounsiit nentp. CTpoeHue U JBUKEHHUE KTYTUKOB U PECHUYEK.
Muxkpotpybouku uuromnasmel. Llentpuons. benku, accoyuuposanmvie ¢ MUKpoQuiameHmamu u MUKpompyobouKamu.
MomopHnuvle benku.

SAnpo. OOonouka siapa, XpOMaTWH, KapuoIUia3Mma, SJIPBIILIKH, WX CcTpoeHue W (QyHKuuu. SAnepHbiil OeaKOBbIN
MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B UHTEp(a3HOM siipe. dyxpomamun u 2emepoxpomamur. benku
XpOMaTHHA — TUCTOHBIL. JJunamuxa sdepnoti 06010uKku 6 mumo3se. Aoepuulii mpancnopm.

Knerounsle BkiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapuoOT (pacTUTENIbHOM, )KUBOTHOM, TPUOHOI).

JlemoHcTpanuu
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[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupr u cxembl: «CTpoeHHE 3YKApUOTHYECKON KIETKW», «CTpOEHHE MXKUBOTHOM KIETKW», «CTpoeHue
pacTUTEIbHOU KIETKNY, «CTpOeHUuEe MUTOXOHAPUNY, «Sapoy, «CTpoeHne MpOoKapUOTHIECKON KICTKI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MUKPOIpENapaThl PacTUTENbHBIX, XKHUBOTHBIX KIIETOK, MHUKPOIpEHapaThl
OaKTepHAIbHBIX KIETOK.

JIaGoparopHas padota «/3yueHue CTpoeHUsI KJIIETOK pPa3InYHbIX OPraHU3MOBY.

[Ipaktuueckas padota «M3yueHue CBONCTB KJIETOYHON MEMOpPaHbI».

JIaGoparopHas pabdota «/ccnenoBanue ma3Moau3a 1 JAemaa3Moiin3a B paCTUTEIbHBIX KIETKaxX».

[IpakTnueckas padbota «/3ydueHne IBUKEHUS LIUTOIUIa3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BelIecTB U NPEBPAICHUE SHEPTUH B KIIETKE

AccuMuISIivST U JUCCHMIJIALIMS — JIBE CTOPOHBI MeTabomm3ma. Tumbl OoOMEHa BeIIECTB: aBTOTPO(HBIN H
rerepoTpoHBIA. YdacThe KUCIOpoAa B OOMEHHBIX MpoIleccax. DHEPreTUYecKoe 0oOecreyeHne KIETKU: MpEeBpalleHue
AT® B 00MeHHBIX TTpolieccax. PepMEHTATUBHBIN XapakTep peakuuil KIETOYHOro MeTadonn3mMa. GepMeHTHI, UX CTPOEHHE,
cBoiicTBa M MexaHu3M jaeictBuss. KodepmenTtsl. OTianuus (pepMEHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. benku-
aKTUBATOPHI U OENKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIU OT Pa3IUYHBIX (PaKTOPOB.

[lepBU4HBII CHHTE3 OpraHMYECKHUX BEHIECTB B KieTKe. POTOCHHTE3. AHOKCULEHHbIU U OKCUSEHHbIU homocunmes y
oakmeputi. Ceemocoduparowue nuemenmvl U HUSMEHMbl PEaKyuoHHo20 yeHmpa. Poib XJIOpOIUIacCTOB B IpoOLECcCEe
doTtocunteza. CBeroBass u TemMHoBas (asbl. Pomoosixanue, Cs., Cs. u CAM-munvr gpomocunmesa. IIponyKTUBHOCTD
dboTocunTesa. Bausiaue paznuuHbix pakTopoB HA CKOPOCTh (PoTocuHTE3a. 3HAUCHHE (DOTOCHHTE3A.

XemocuHTe3. Pa3HoOOpa3me OpraHu3MOB-XEMOCHHTETUKOB: HHUTpUDHIUMpyIonue OakTepuu, >xXejie300aKTepun,
cepobaKTepru, BOJOPOIHBIC OaKTeprun. 3HAUYESHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasr Oposkenus. [IpoaykTsl OpoeHUsT U WX MCIOJb30BaHUE YETIOBEKOM. AHa’IpOOHKIC
MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTUH U BO3OYAUTENN OOJIe3HEN.

AspoOHbIE OpraHu3Mbl. DTanbl SHEpreTudeckoro ooMena. IloaroroBurenbupiil 3Tamn. ['MUKoIU3 — 6GECKUCIOPOIHOE
pacUIETIEHUE TITIOKO3bI.

buonornyeckoe oOkuClIeHHE, WM KJIETOYHOE JbiXxaHue. Poiab MHUTOXOHIpUN B Tmpolieccax OHUOIOTrHYECKOTo
okucnenus. [{uknnyeckue peakuuu. OxuciauTeabHoe GochopminpoBaHue. IHepeusi MeMOPaAHHO20 epadueHma npomoHos.
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Cunmes ATD: paboma npomonnou AT®-cunmaszvl. llpeumymiecTBa a’dpoOHOTO IMyTH OOMEHA BEIMIECTB TIEPen
aHa’pOOHBIM. DP(HEKTUBHOCTH YHEPTETHIECKOTO OOMEHA.

JleMoHCcTpanuu

[Toprpetsr: [x. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, II. Mutuenn, I'. A.
3aBap3uH.

Tabmuupbr 1 cxembl: «DOTOCUHTE3», «IDHEpreTudeckud oOMen», «buocunTe3 Oenka», «CtpoeHue QepmeHTay,
«XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHHWE JUIsl TPUTOTOBJIECHUS TIOCTOSHHBIX U  BPEMEHHBIX
MUKpOIPEnapaToB.

JlabopatopHass pabora «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTH (EPMEHTOB (HA MpUMEpe aMuia3bl HUIU
KaTajasbl)».

JlaGoparopHass pabora «3yueHue (pepMEHTATUBHOTO pACIICIUICHUS TMEPOKCHAA BOJOPOJA B PACTUTEIBHBIX H
YKUBOTHBIX KJIETKAX).

Jlabopartopnas pabota «CpaBHEHHE NPOLIECCOB (POTOCUHTE3a U XEMOCUHTE3a.

JlaboparopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUSD.

Tema 7. HacnenctBenHast uHpopMaius u peanu3anus e€ B KJIETKe

Peakiuu matpudHoro cuHtes3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO CUHTe3a. Peanmzanus
HacjencTBeHHOM nHpopmanuu. ['eHeTHYecKkuit Ko, ero cBoiictBa. Tpanckpurnius — maTpuunblii cuaTe3 PHK. [Tpuniurms:
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILICIbHOCTb, AaCUMMETPUYHOCTh. Cospesanue mampuunvlx PHK 6
sykapuomuyeckou kiemke. Hexooupyrowue PHK.

Tpancnsauuss u e€ stanbl. Yyactue TpancnopTtHbix PHK B OuocunTe3e Oenka. YcnmoBus OmocuHTe3a Oerka.
KomupoBanne amuHOKHCIOT. Posib pubocom B OMocuHTE3e OeIKa.

Cospemennvie npeocmagnenuss o cmpoenuu 2cenog. OpraHu3anys TeHoMa y NPOKApHOT W 3yKapuoT. Perynsuus
aKTUBHOCTHU I'€HOB Y MpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). MonekynapHvie mexaHuzmbl SKCNpeccuu 2eHO8
vy aykapuom. Ponb xpomamuHna 6 pezynrayuu pabomoel 2enog. Perynsuus oOMEHHBIX MpoIecCOB B KieTke. KiieTouHbIi
rOMEOCTa3.
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Bupycel — HeknetouHbie (GOpMBI KU3HA U OONHMraTHble Tmapa3uThl. CTpPOEHHE MPOCTHIX U CIOXKHBIX BHUPYCOB,
peTpoBupycoB, OakrepuodaroB. Kuszuennvii yuxn JHK-cooepocawux eupycos, PHK-cooepacawux eupycos,
baxkmepuogazos. Obpammuas mpancKpunyus, pesepmasd, UHmezpasd.

Bupycubie 3aboneBaHus uenoBeka, >XKuBOTHbIX, pactenuil. CIIN], COVID-19, commanbHble U MEIUIIMHCKHUE
poOJIEMBI.

Buoungopmamura: unmeepayus u anamus 6orvuux maccusos («bigdatay) cmpykmypuvix duonocunweckux oannvix.
Hanomexnonozuu 6 buonoeuu u meouyune. llpoepammupyemvie ¢hynkyuu denxos. Cnocobwvl 00cmagKu 1ekapcms.

JleMoHCTpauuu

IToptpetsl: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabnuub! u cxeMbl: «buocunTes 6enkay, «I'eHeTnueckuit Koy, «Bupycen», «bakrepuodaruy.

[TpakTuueckas padora «Co3aaHue MOACIH BUPYCay.

Tema 8. JKu3HEHHBIN LUK KJIETKU

Knerounsiit iy, ero nepuoabl U peryisiuus. Matepdaza u muto3. OCOOCHHOCTH MPOIIECCOB, MPOTEKAIOIIUX B
untepdaze. IloaroroBka kieTku K jAeneHuro. [IpecuHTeTMueckuid  (MMOCTMUTOTHYECKHI), CHHTETHYECKHMU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) EPUO b UHTEP(DA3BI.

Marpuunbii  cuare3 JIHK -  permmmmkamusa.  [lpuwamuner  perumkanmu — JIHK:  xoMmiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUNapauieabHOCTh. Mexanusm pemmkanun JJHK. Xpomocomel. CTpoeHHE XpOMOCOM.
Tenomepsl u TenoMepasza. XpoOMOCOMHBIA HA0Op KJIETKUW — KapHOTHUIL. JIUTIOWIHBIN M TarIOnIHBIN HAOOPHI XPOMOCOM.
['omonoruunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue ieTku — Muto3. CTaguum MUTO3a U MNPOUCXOASIIME B HUX mpouecchl. Tumbl Mutosa. Kapuokunes u
LUTOKMHE3. bnonornueckoe 3HaueHUE MUTO3A.

Perynsanust MuToTHUeCKOTO UKIIA KiIeTku. [I[porpaMmMmupyemast kiieTouHasi TuOeb — aromnTo3.

Knerounoe sizmpo, XxpomMocombl, (yHKIMOHANbHAs T€HOMUKA. Mexanuzmvl nponughepayuu, ouggpepenyuposxu,
cmaperus u eubenu kiemox. «L{ugposas knemxa» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCcTpauuu

Tabnuiel u cxembl: « KU3HEHHBIN LUK KIETKWY, «Muto3», «CtpoeHue xpomocom», «Pernukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenapatbl: « MUTO3 B KIETKaX KOPEIIKA JTyKay.

JlabopatopHas pabota «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax».
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JIaGopartopHas padota «HabmrogeHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX MUKPOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMU OPTaHU3MOB

buonoruueckoe pazHoodpasue opranu3zmMoB. O JHOKIECTOYHbIE, KOJIOHUAIbHBIEC, MHOTOKJIETOYHbIE OPTaHU3MBI.

OcCOOEHHOCTH CTPOCHUSI U KU3HEACSITEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKIECTOYHBIC
rpuObl, OAHOKJIETOYHBIE BOJOPOCIIH, APYTUe NPOTUCThI. KoToHMAIbHBIE OpraHU3MBI.

B3anmocBsA3p 4acTeil MHOTOKIIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €IHHOE
uesnoe. ['omeocras.

Tkanu pacrenuid. TUIBI PACTUTENBHBIX TKaHEW: oOpa3oBaTeibHAs, ITOKPOBHAs, IPOBOJAIIAS, OCHOBHAS,
MexaHnudeckas. OcCOOEHHOCTH CTpOeHUs, GYHKIIMM U PaCIOJIOKEHHS TKaHEH B OpraHax pacTeHUM.

TKaHU )KMBOTHBIX U Y€JIOBEKA. THIIbI )KUBOTHBIX TKAHEH: 3MUTEIMAIIbHAS, COCAUHUTENbHAS, MbIIICYHAsl, HEPBHAS.
OcobeHHoCTH CTpoeHUS, (DYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHbIe U T€HEPATUBHBIE OPraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB KUBOTHBIX M YEJIOBEKA.
OyHKIIMA OPraHOB M CUCTEM OpPTaHOB.

Onopa Tena opranu3MoB. Kapkac pacrenuid. CkeneTbl OJHOKIETOUYHBIX 1 MHOTOKJIETOYHBIX KUBOTHBIX. HapyxkHbIH
Y BHYTpEHHHUI ckeneT. CTpOeHre U TUTIBI COEUHEHNS KOCTEN.

JIBi>keHHE OpraHu3MoB. JIBMIXKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOUIHOE, KIYTUKOBOE, PECHUYHOE.
JIBUKE€HHE MHOTOKJIETOYHBIX PACTEHHMM: TPONHU3Mbl M HACTUHU. JIBUIKEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX WU YEJOBEKa:
MblmieuHas cucreMa. Pediiekc. CkeneTHbIe MBITIIBI U UX paboTa.

[Iutanne opranmsmos. IlornomieHne BOJIBI, YITIEKMCIOIO ra3a U MHUHEPAJIbHBIX BEIIECTB pacTeHHUsIMU. [luTtaHue
KUBOTHBIX. BHYTpPHUIIOJOCTHOE ¥ BHYTPUKIETOYHOE TNUIIEBapeHue. [luTaHue mNO3BOHOYHBIX KHUBOTHBIX. OTHEIbI
MULLIEBAPUTENBHOTO TpakTa. [InmeBapurenpHbie xene3bl. [InieBapurenbHas cuctema 4ea0BeKa.

Jpixanue opraHu3moB. Jlpixanue pacrteHuid. Jlprxanue >kuBoTHbBIX. J{uddy3us ra3oB uepe3 MOBEPXHOCTH KIETKH.
Koxnoe apixanue. JlpixaTenpHasi moBepXxHOCTh. JKabepHoe U n€rouHoe apixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX H
YEJIOBEKA. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHMS JIETKMX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHAsl CUCTEMa YEIOBEKA.
MexaHu3M BEHTWISIIIUHY JIETKUX Y MITUI] U MJIICKONTUTAONUX. Perynsuus apixanus. JprxaTenbHble 00bEMBL.

TpaHcnopT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI pPAaCTEHUM. TpaHCIOPT BELIECTB y >KUBOTHBIX.
KpoBenocnas cuctema u €€ opranbsl. KpoBeHOCHas cucTema M03BOHOYHBIX KUBOTHBIX U 4esioBeka. Cepaue, KpOBEHOCHBIE
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cocybl M KpoBb. Kpyru KpoBooOpaleHrs. DBOIIOIUOHHBIE YCIOKHEHHS CTPOEHUSI KPOBEHOCHOM CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Boinenenue y opranu3MoB. Beiienenue y pactenuil. Boinenenue y skMBOTHbIX. COKpaTUTENbHbIE BaKyOau. Opranbl
BbiienieHUs. DunpTpanus, cekperuss U oOpaTHOE BCAachbIBAaHHME KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaencHHUS. CBS3b
MOJIOCTH TEJIa C KPOBEHOCHOW UM BBIJEIUTENBHON cucTeMaMu. BriiesieHne y MO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. [Touku.
Crpoenue u pyHkunoHupoBaHue HegpoHa. O6pa3oBaHUE MOUH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U HUCTHI MPOCTEHIINX. 3alUTa Y
MHOTOKJIETOUHBIX pacTeHuid. KyTukyna. CpencrBa macCUBHOM U XUMUYECKOM 3a1UThl. OUTOHIUIBL.

3aiuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIE. 3alllUTa OpraHu3Ma ot oonesHeil. UMmyHHas
cucteMa uyesnoBeka. KieTouyHbli M TYMOpaJbHBIH HMMMYHUTET. BpoxACHHBIM W TPUOOPETEHHBIA crHerupUuIeCKuii
uMMyHuUTeT. Teopus kinoHaibHO-cenekTuBHOro nMmyHutera (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurensHbie
OTBETHI OPraHru3MOB. PoJib BPOKIEHHOTO UMMYHHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumMocTe M perymanus y OpraHu3MoB. Pa3zgpakMMOCTh y OJHOKIJIETOYHBIX OpraHuU3MOB. TakCHUCHI.
PazgpaxxumocTh M perynsuus y pacTeHuil. POcToBble BENIECTBA U UX 3HAYCHUE.

HepBHasa cucrema u pedrnekropHas peryisiuus y XUBOTHbIX. HepBHas cucrema u e€ OTAeNbl. DBOJIOLHOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/EbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u
pednexkropHas ayra. be3ycioBHbIe U yCIIOBHBIE PEQIICKCHI.

I'ymopanbHas perynsanus U 3HAOKPUHHAA CUCTEMA KUBOTHBIX U 4elloBeKa. JKene3pl SHAOKPUHHOM CUCTEMBI U UX
ropMoH&I. JleficTBre TopMOHOB. B3anMOCBsI3b HEPBHOM U SHIOKPUHHOM cucTeM. [ unoranamo-runodusapHasi CucTema.

JleMOHCTpauuu

[Toptper: W. I1. I1aBnos.

Tabnuibl u cxembl: «OTHOKIETOUYHBIE BOJOPOCTNY, « MHOTOKIIETOUHBIE BoJgOpochny, «bakrepuny, «IIpocreitmmey,
«OpraHsl [IBETKOBBIX pacTeHUD», «CHUCTEMBI OPraHOB MO3BOHOYHBIX KMBOTHBIX», « BHYTpEHHEE CTPOEHHE HACEKOMBIX),
«Tkanu pacrennit», «KopHeBbie cucreMbl», «Ctpoenue ctedmsn», «CTpoeHue JTMCTOBOM MIACTUHKNY, « TKaHH KUBOTHBIXY,
«Ckener uenoBekay, «llumeBapurenbHas cucrtema», «KpoBeHOCHas cucremay, «JllpixarenbHas cucrtema», «HepBHas
cucrema», «Koxka», «Mpleunas cucrema», «BblaenuTenpHas cucTeMa», «OHIOKpUHHAs cucrtema», «CrtpoeHue
MbIIIIBY, «IMMyHHTETY, «KHIIEUHONOTOCTHBIEY, «CXeMa MuTaHus pacTeHui», « KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHe Tupb», «CTpoeHue riaHapumn», « BHyTpeHHee CTpoeHHe 10KAEBOro uepBs», «HepBHas cucrema
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pbi06», «HepBHas cucrema nsarymikn», «HepBHas cuctema mpecmbikaromuxcs», «HepBaas cuctema nruiy, «HepBhas
cucTeMa MJeKonuTaronmx», «HepBHas cuctema demoBekay, «Pediekcey.

OO6opynoBaH#e: CBETOBOM MHUKPOCKOT, MUKPOTIPEIIapaThl OJHOKICTOUYHBIX OPTaHW3MOB, MUKPOTIpETapaThl TKaHEH,
PaKOBHUHBI MOJUTFOCKOB, KOJUICKITMM HACEKOMBIX, WIJIOKOXKHX, JKHBBIC AIK3EMIUBIPHl KOMHATHBIX PACTCHUN, TepOapuu
pacTeHUM pa3HbIX OT/AEJIOB, BIIAXKHBIC Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUU OECIIO3BOHOYHBIX
JKUBOTHBIX, CKEJIET YeJOoBEKa, O0OpYyIOBaHHUE Jisi JIEMOHCTPAIMM TOYBEHHOIO M BO3JYIIHOTO MHTAHUS PACTCHHI,
pacHieruieHus Kpaxmalia u OeIKOB Mo IeHCTBUEM (PEpMEHTOB, 000PYI0BaHUE JIJIsl IGMOHCTPAIIMU OMBITOB M0 U3MEPEHUIO
YKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma AbIXaTEIbHbBIX JBUKEHUM, MOJIETU TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopatopHas pabota «/3yueHne TkaHell pacTeHUID».

JlabopatopHas pabota «/3yueHne TKkaHei >KUBOTHBIX).

Jlaboparopnas pabota «/3ydeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazMHOkKEHME U pa3BUTHE OPTaHU3MOB

dopMbl  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe (BKJKOuUas BEreTaTMBHOE) M ToJioBoe. Buabl Oecrolioro
Pa3MHOXKEHUS: TOYKOBAHHUE, CIIOPYJIALUS, (parMeHTalus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lonoBeie kneTku, win ramersl. Menos. Ctaguu meino3a. [loBeaeHne XxpoMocoM B MEHO3E.
Kpoccunrosep. buonorndeckuii cMbIC M€i03a W MOJOBOro mporecca. Meio3 U ero MecTO B KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3sutue. ['amerorene3 y >kuBoTHBIX. [lonoBbie xene3pl. OOpa3oBaHUE U PA3BUTHUE TMOJOBBIX
KieTok. CriepMaToreres v oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OnoI0TBOpEeHUE M AMOPHUOHATBLHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOIOTBOPEHUS: HAPY>KHOE, BHYTPECHHEE.
[TapTrenorenes.

NunuBuyaibHOE pPa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpPHOJOTHMS — HayKa O pPa3BUTUUM OPTaHU3MOB.
Mopgoeenez — oona uz enaswvix npooirem smopuonoeuu. Konyenyus mopgocenos u moodenu mopgoeenesa. Craauu
sMOpUOreHe3a >KMBOTHbIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tunsl npoOnenus. /[lemepmunuposannoe u
HedepmuHuposarnHoe opooaenue. bracmyna, munvt 61acmyn. OcOOEHHOCTH APOOTICHUS MICKOMUTAIOIMIUX. 3apOIbIIICBhIC
JUCTKUA (racTpyisiiusi). 3akiajka OpraHoB M TKaHEW M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHHE YacTel
Pa3BUBAIOIIETOCs 3apojbliia (dMOpHOHANIbHAS MHAYKIMS). 3akiajka IJlJaHa CTPOCHUS >KUBOTHOTO KakK pe3ysbTar
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UEPapXUICCKUX B3aWMOJCHCTBUN TEHOB. BiusHue Ha SMOPHOHAIBLHOE Pa3BUTHE PA3IMUHBIX (DAaKTOPOB OKPYKAIOIICH
cpensl.

Poct u pasButue xuBOTHBIX. [locTamOpmoHanbHblli Tepuon. IIpsMoe u Hempsimoe paszBuTHe. PaszButme c
MeTaMop(o30M y OECHO3BOHOUYHBIX W TTO3BOHOYHBIX JKUBOTHBIX. bHOJOTHYecKOe 3HAaueHWE MPSIMOTO W HEMPSIMOTO
pPa3BUTHSI, UX PACHPOCTPAHEHUE B MPUPOAE. THUIBI pOoCcTa KUBOTHBIX. DAKTOPHI PETYISALUHN POCTA JKUBOTHBIX U YEJIOBEKA.
Craguu mocTaMOpHOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U 4esoBeka. [lepuossl oHTOreHes3a uenoBeka. CtapeHue U cMepTh
KaK OMOJIOTUYECKUE MPOIIECCHI.

Pa3muoxxenue u pazputue pacrenuid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM LHKJIE pacTeHuid. OOpa3zoBaHue
CIIOp B Mpolecce Meio3a. ['amerorenes y pacteHuid. Omiog0TBOPEHHE U PA3BUTUE PACTUTEIbHBIX OPraHU3MOB. /[BOMHOE
OTUIOZOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUEe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIMA OHTOT€HE3A Y PACTECHUN U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsr: C. I'. Haamun, X. [lInemas.

Tabmuiel u  cxembl: «BereratuBHOe pa3MHOXKEHHE», «Tumbl O€Cmogoro pasMHOXKeHUus», «Pa3MHOXeHUE
XJaMHUJIOMOHaAb», «Pa3sMHOXEHHE OHBriIeHb», «Pa3zmHoxkeHune tuapsy, «Meio3», «XpoMocombly, «l'amerorenesy,
«CTpoeHHe SHUEKIETKH W crnepmaro3onaa», «OCHOBHBIE CTaauM OHTOreHe3a», «lIpsmMoe u HempsiMoe pa3BUTHEY,
«Pa3BuTne Mamckoro xyka», «Pa3zButue capanum», «Pa3Butue nsarymkun», «JIBOMHOE OILUIOJOTBOPEHHUE y LIBETKOBBIX
pactenuit», «CTpOo€HHE CEMSH OJHOJOJIbHBIX W JIBYJOJBHBIX pPacTeHUW», <«OKWU3HEHHBIM LMK MOPCKON KamyCTbD»,
«Ku3HEHHBIN UK MXa», <« KU3HEHHBIN UKII NAIIOPOTHUKAY, <« KU3HEHHBIN LIMKJI COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SUIEKICTOK U CIIEPMaTO30M10B, Mojienb «IIuki pa3Butus
JISITYILIKW.

JlabopatopHas pabora «/3ydeHne cTpOeHHS TOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpETapaTax.

[IpakTuueckasi pabota «BpIsiBIIeHHE TPU3HAKOB CXOACTBA 3aPOIBIIICH MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas pabota « CTpoeHHE OPraHOB PAa3MHOXKEHUS BHICIITUX PACTECHUI.

Tema 11. ['eneTnka — HayKa O HACJIEACTBEHHOCTH U U3BMEHUYUBOCTH OPraHW3MOB

Hctopus craHOBIIeHHS W pa3BUTUS T'eHETUKU Kak Hayku. Paboter I'. Mennens, I'. ne ®puza, T. Moprana. Posub
OTEYECTBEHHBIX YU€HBIX B pa3BuTuu reHetuku. Padotel H. K. Koneuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.
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OCHOBHBIE T€HETHUYECKUE MOHATHUS U CUMBOJBI. [ 'OMOJIOTHYHBIE XPOMOCOMBI, aJlJIeJIbHbIE T€HbI, albTEPHATUBHbBIC
MPU3HAKH, JOMHHAHTHBIA M PEIECCHBHBIM TPH3HAK, TOMO3WUTOTa, T€TEPO3UTOTA, YUCTAs JIMHUS, THOPHUABI, T€HOTHII,
dbenotun. OCHOBHBIC METOABI TCHETHKHU: THOPUIOIOTHUECKHH, IIUTOJIOTUICCKUN, MOJICKYIIIPHO-TEHETUYECKHM.

JleMoHcTpanuu

IToptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos, A. H. benosepckuii, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeen-PecoBckmii.

Tabnuibl 1 cxeMbl: «MeTo/ bl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUSI.

JlabopatopHas pabota «/[po3oduia kak 00bEKT TeHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aKkOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemrBanue. [lepBoiif 3akoH MeHens — 3aKoH €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno nomMuHupoBaHus. Bropoll 3akoH MeHaenss — 3aKOH pacUICIUICHUS NpU3HAKOB. L[uTolIOrMYecKkre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI FaMeT.

AHanu3upymoliee CkpemuBaHue. [IpomMexyTouHbIM XapakTep HaclenoBaHud. PaciuemieHue MNpU3HAKOB MpH
HEMOJIHOM JOMUHHUPOBAHUH.

HuruOpuaHoe ckpeuuBanue. Tperuid 3akoH MeHnenss — 3aKOH HE3aBHCHMMOIO HAacCJeAOBaHUS MPU3HAKOB.
[{utonornyeckrue OCHOBBI AUTHOPUTHOTO CKPEITUBAHMUS.

CuerienHoe HacnenoBaHue mpusHakoB. Pabotrer T. Moprana. CrenjieHHOE HacleI0BaHHWE TE€HOB, HAPYIICHHE
CLICTUIEHUS] MEXly T€EHaMH. XPOMOCOMHAs TEOPHUsI HACIIECICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIM MEXaHU3M OMpPEACICHUS 0. AYTOCOMBI U MOJOBBIE XpPOMOCOMBI. [ 'OMOTraMeTHbIi
Y T€TEPOraMeTHBIN 1OJ. [ eHeTnuecKkas CTpyKTypa IOJ0BbIX XpoMocoM. HaciienoBanrne npu3HakoB, CUEIUICHHBIX C MOJIOM.

I'enotun kak nenoctHas cucreMa. [lmeroTponus — MHOKECTBEHHOE JAEHUCTBHUE T'eHAa. MHOKECTBEHHBIN aJICIIN3M.
B3aumopelicTBue HeawienbHbIX TeHOB. KoMIiemeHTapHOCTh. Dnuctas. [lonumepusi.

['eHeTndeckuii KOHTPOJb Pa3BUTHSA PACTEHUH, JKMBOTHBIX M YEJIOBEKA, a TaKkKe (PU3MOIOTHYECKHX IPOIIECCOB,
MOBEJICHUS U KOTHUTUBHBIX (PyHKIWMN. ['eHeTHUecKkne MexaHu3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH —
napasuT» U «XO3IMH — MUKpOOHMOM». ['eHeTHYecKkre acrleKThl KOHTPOJIA U M3MEHEHUs HacCJIeACTBEHHOM MH(OpMaiuu B
MOKOJIEHUAX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.
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Tabmuupr 1 cxembl: «llepBblii m BTOpoM 3akoHbl Menaens», «Tpetuil 3akoH MeHaens», «AHaIU3UpyOIIee
ckpemuBanuey», «Hemonnoe nomuHupoBaHue», «CILEIJICHHOE HAacielI0BaHUE MPU3HAKOB Yy JApo3oduiibly, «l'eHeTuka
nonay, «Kapuotun uenoBeka», «Kapuotun ngpozoduns», «Kapuotum nTHIbD, «MHOXECTBEHHBIN aUIeTU3M»,
«B3anmonencTBue reHoBy.

O6opynoBanue: MOJIETb AJI IEMOHCTpAIIMU 3aKOHOB €IMHO00pasusi THOPUIOB MEPBOIrO MOKOJEHUS U PACIICTUICHUS
IIPU3HAKOB, MOJEIb Ul JIEMOHCTPALMU 3aKOHA HE3aBUCUMOI'O HACJIENOBAaHUs IPU3HAKOB, MOJEIb I IEMOHCTPALUU
CLIETUIEHHOTO HACJIEI0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpomnpemnapar: «Jpo3oduiay.

[IpakTnueckas padbora «/3ydeHue pe3yibTaToB MOHOTHOPUIHOTO CKPELUIUBAHUS Y APO30(PHUIBI».

[IpakTnueckas pabora «3ydeHue pe3ynbTaToB IUTHOPUAHOIO CKPEIIUBAHUS Y IPO30(DUITBD).

Tema 13. 3akOHOMEPHOCTH U3MEHUUBOCTH

B3auMogeiicTBue reHoTuma u cpenbl npu popmupoBaHuu gpeHoruna. MIsMeHUMBOCTh Npu3HaKkoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE MPU3HAKU. BUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanoHHas U3MEHYMBOCTh. Poiib cpeapl B (popMHpOBaHMM MOAM(PUKALMOHHONM M3MeHuMBocTU. Hopma
peakiuu mnpu3Haka. BapuanuonsHslii psin v BapuanuoHHas kpupasi (B. Moranncen). CpoiicTBa MOIU(PUKAITMOHHOM
U3MEHYUBOCTH.

['eHoTunuyeckass W3MEHUYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HW3MEHYMBOCTH. BHAbl T€HOTHIUYECKOMN
M3MEHYMBOCTU: KOMOMHATHUBHASL, MyTallUOHHAs!.

KomOuHaTtiBHas M3MEHUYMBOCTHb. Mei03 M TOJIOBOM MpOIlECC — OCHOBA KOMOMHATHMBHOM W3MEHUMBOCTU. Poib
KOMOMHATHBHON U3MEHUYUBOCTH B CO3/IaHUU T€HETUYECKOTO pa3HO00pa3us B Mpejesiax OJHOro BUa.

MyTanoHHasT HU3MEHYMBOCTb. Buabsl MyTanMil: TIE€HHbIE, XPOMOCOMHBIE, Te€HOMHbIE. CIIOHTaHHBIE U
VMHAYLMPOBAaHHbIE MyTalWU. SepHbIE U LUTOIIa3MaTHueckue Mytauuu. ComaTU4ecKue U MojaoBble MyTanuu. [IpudanHs!
BO3HMKHOBEHUSI MyTalMid. MyTareHsl U WX BIIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKHX PSIIOB B  HacleAacTBeHHoM wu3MeHuuBoct (H.M. BaBuio). BHesgepHas HW3MEHUYHMBOCTh H
HACJIEACTBEHHOCT.

Onuecenemuxa U INUSEHOMUKA, pPOJb  dNULEHEMUYeCKUX (Qakmopoe 6 HACLe008aAHUU U  UZMEHYUBOCU
(eHomunuuecKux npusHaKos y opeaHu3Mos.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBunos.
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Tabmumet u cxembl: «Buabl  u3MeHunBOCTHY», «MoaudukanuoHHas HW3MEHUYMBOCTH», «KomOuHaTHBHAs
U3MEHYUBOCTBY, «Melo3y, «OmnonoTBopeHuey, «l 'eHeTndeckue 3a00JieBaHus YeI0oBeKay, « Buabl MyTanuii.

O6opynoBanue: KUBBIE W TepOapHbBIE AK3EMIUISIPHl KOMHATHBIX PAcTeHHM, pucyHKH ((ororpadum) KUBOTHBIX C
Pa3IMYHBIMA BUJAMHU U3MEHYHUBOCTH.

JlaGoparopnass pabora «lcciaemoBaHue 3aKOHOMEpHOCTEH MOAMGUKAIIMOHHON W3MEHYMBOCTH. I[locTpoeHue
BapHUALMOHHOTO Psifia U BAPUALMOHHON KPUBOW.

[TpakTudeckas pabora «MyTtaruu y a1po30¢uiasl (Ha TOTOBBIX MUKPOIIpenapaTax ).

Tema 14. I'eneTuka 4enoBeka

Kapuotun denoBeka. MexayHapoHasi IporpaMMa MCCIIEA0BaHUsI TeHOMa YeloBeKa. MeToibl U3y4YeHUs] TEHETUKHU
YeJIOBEKa: TCHEAIOTHYCCKHUM, OJM3HEIOBbIN, IMTOTCHETUYCCKUHN, MOMYJISIIMOHHO-CTATUCTUUCCKUM, MOJICKYJISIPHO-
reHetTnyeckuii. COBpeMEHHOE ONPEAECICHUE TEHOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE
¢ nomoinpto IIl[P-ananuza. HacnencrBenHbie 3a0oJieBaHUs 4YeEJIOBEKA. ['©@HHbIE M XPOMOCOMHBIE OOJIE3HHM 4YeIOBEKa.
bosie3Hn ¢ HacIenCTBEHHON MPEAPACIION0KEHHOCTHI0. 3HAYCHUE MEIUIIMHCKON T€HETUKU B MIPEIOTBPAICHUN U JICYEHUH
T€HEeTUYECKUX 3a00JieBaHMil uenoBeka. Meauko-reHeTuYeckoe KOoHCylnbTHupoBaHue. CTBoJioBble KieTku. [lonsTue
«TEHETUYECKOT0 Ipy3a». ITUUECKUE aCleKThl UCCIIE0BAaHUM B 00J1aCTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue GpakToOpbl MOBHIIIIEHHON YYBCTBUTEILHOCTH YEJIOBEKA K (PUBMUECKOMY U XMMUYECKOMY 3arpsi3HEHUIO
OKpY’Karomen cpepl. [ eHeTnueckast mpeapacoioKEHHOCTh YEJIOBEKa K ITATOJIOTHSIM.

JleMoHCTpauuu

Tabmuubr u cxemsl: «KapuoTun dyenoBeka», «MeTobpl U3yueHUs TEHETUKU YeloBeKay, «[ eHeTrnueckue 3a001eBaHms
YEJIOBEKaY.

ITpakTudeckas pabora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cenekiysi opraHu3MOB

JloMecTukaiysi M CeleKiusa. 3apokKIACHUE CeNeKIuu U aomectukanuu. Yuenue H. M. BaBuwioBa o IlenTpax
MPOUCXOXKJICHUSI U MHOrooOpasusi KyJbTYpHBIX pacTeHuil. Poyib celekiuu B CO3JaHUM COPTOB PACTCHUN M TMOPOJ
*KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH TOMOJIOTHUECKHUX PSAAOB B HacieAcTBEHHOM n3MeHunBocty H. M. BaBumnosa, ero
3HAYEHUE ISl CEJICKIIMOHHOM padOThI.
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Mertonbl ceneKuHnoHHOM paboThl. ICKycCTBEHHBIM OTOOp: MACCOBBIM M MHAWBUIyAJIbHBIA. DTabl KOMOMHAMOHHOM
ceneknuu. McnpiTanne npou3BoanuTesei mo mnoToMctBy. OTOOp Mo TE€HOTHITY € MOMOIIBIO OIEHKU (DEHOTHIIA TIOTOMCTBA U
0TOOp 1O TeHoTUIry ¢ moMonisto ananuza JIHK.

HcKycCcTBEHHBIA MyTareHe3 Kak METOJ CEJEKIMOHHOM paloThl. PagualiMOHHBIA M XMMHUYECKH MyTareHe3 Kak
UCTOYHUK MYTallMi y KyJIbTYpHbIX (opM opraHuzmoB. Hcronb3oBaHWe T€HOMHOTO pEJAKTUPOBAHUS W METOJ/OB
pexomOuHanTHbIX JIHK 17151 moydyenus ucxonHoro mMarepuana Jjis CEelIeKIum.

[Tonyuenue nonuruionnoB. BHyTpuBHaoBas rubpuanzanus. bin3kopoaCTBEHHOE CKpEIUBAaHUE, WM MUHOPHJIMHT.
HeponcTBeHHoe ckpeluBaHue, Wik ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Vcnonb30BaHue rereposnca B CEIEKIUU.
Otnanénnass rubpuguzauus. [Ipeogonenue Oecriogusi MEXBUAOBBIX TMOpUAOB. JIOCTHIKEHUS CENEKIUMH pPAacTEHUN U
KUBOTHBIX. « 3€1€HAS PEBONIOYUL).

CoxpaHeHHEe M W3Y4YEHHE T'€HETUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUM M HX AUKHUX POJWYEH JUISI CO3AAHUS
HOBBIX COPTOB M THOPHAOB CEIIbCKOXO3SMCTBEHHBIX KYJIBTYp. M3yuenue, coxpamnenue u ynpasieHue eHemuyecKumu
pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIOBBIX HCUBOMHBIX 8 YESAX YIYYULeHUS CYUeCmBYIOWUX U CO30aAHUSl HOBbIX
HOPOO, TUHUU U KPOCCOB, 8 MOM YUC]Ie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, NepedosblX uoel U
NepCneKmuBHbIX MexHOA02UL.

JleMoHcTpanuu

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b. JI. Acraypos, H. bopnoyr,
J1. K. bensies.

TaOmuips! u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX PACTEHUI», «3aKOH TOMOJIOIMUECKHUX
PSI0B B HACJIEICTBEHHOM U3MEHUUBOCTHY, «MeTo bl cenekuuny, «OTnanéHnas ruopuausanusy, «MyTtarenes».

Jlabopatopnas pabota «/3ydeHne copToB KyJIbTypHBIX PACTEHUH U TIOPOJI TOMAITHUX KUBOTHBIX).

Jlabopatopnas pabota «/3ydueHne METOI0B CENIEKITNN PACTCHUI.

[Tpaktuueckas padota «[IpuBrUBKa pacTeHHII.

Okckypeusi «OCHOBHBIE METOJIbI M JTOCTHKEHMS CEJIEKIIMM PACTEHUM M JKUBOTHBIX (HA CEJICKIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMy, COPTOUCIIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO35SUCTBO, B J1A0OPATOPHUIO arpOyHUBEPCUTETA WIIU
HAy4YHOT'O LIEHTPA)».

Tema 16. BUOTEXHOJIOTUSL U CUHTETUYECKAsE OMOJIOTHS
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OOBEKTHI, WCIOJB3YyeMble B OHOTEXHOJOTHH, — KJICTOYHBIE W TKAHEBBIC KYJIbTYpPbl, MHUKPOOPTAaHU3MBI, HX
XapaKTepUCTHKa. TpaauiluoHHas OMOTEXHOJIOTHS: XJIeOOoMeueHe, OTyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJEIHE.
MuxkpoOuonornyeckuit cuHTe3. OOBEKTHI MHUKPOOMOJOTHYECKHX TexHonoruil. [Ipom3BoacTBo Oenka, aMUHOKUCIOT U
BUTAMHHOB.

Co3ganue TEXHOJIOTMI U MHCTPYMEHTOB IIEJIE€HANIPABICHHOIO W3MEHEHHUS U KOHCTPYMPOBAHUS T€HOMOB C LIEJBIO
MOJIYYCHHS] OPTraHU3MOB U UX KOMIIOHEHTOB, COJIEpKAIINX HE BCTPEYAIOIIUECS B IPUPOAC OMOCUHTETUUECKUE MTYTH.

Knerounas uaxxenepus. MeTonbl KyJlbTyphl KJIETOK U TKaHEW pacTeHuM U >kuBOTHBIX. Kprobanku. Comatuueckas
ruOpuau3anuss M COMaTUYecKui sMmOpuoreHe3. lcnonb3oBaHue ramiougoB B CeNEKIMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmume. Vlcnonb3068anue MOHOKIOHALHBIX U NOIUKIOHANbHBIX anmumen 6 Mmeouyune. VICKycCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKLHMS SULEKIETOK M KIOHMPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAUMUU SAEP KIETOK.
Texnonoeuu 0300po6nenus, KyibmueUpo8anus U MUKPOKIOHATbHO20 PA3SMHONCEHUSL CEIbCKOXO3AUCTEEHHBIX KYIbMYD .

XpoMOCOMHasl M reHHasi MHKeHepus. VICKyCCTBEHHBIN CHHTE3 reHa M KOHCTpyupoBaHue pekomOunHaHTHbIX JIHK.
Cosz0anue mpamnczenHvlx opeanusmos. JJOCTUKEHUS U EPCIEKTUBBI XPOMOCOMHOW U T€HHON MHKEHEPUH. DKOJIOTMYECKUE
U ATUYECKHE IPOOJIEMbI TEHHON UHKEHEPHUU.

MenununHckue ouorexHosioruu. [loctrenomuas nudponas meaunuHa. [I1[P-quarnoctuka. MetabonoMHBIN aHAIN3,
TEHOLUECHTPUYECKUN aHAJIN3 IPOTEOMA YEJNOBEKA ISl OLIEHKA COCTOSIHUSA €ro 340pOoBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KIeTok. TapretHas Ttepamust paka. 3D-OuoumkeHepusi Uisi pa3pabOTKH (QyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKHUX
TEXHOJIOTH, CO3/IaHUsI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJOTHUH TpEXMEpPHOro OHONpUHTHUHTA U ckaddomauHra
JUISL PELICHUS 33724 NEPCOHATM3UPOBAHHON MEAULIAHBI.

Co3nanue BEKTOPHBIX BAaKIMH C II€JbI0 OOecredeHus: KOMOWHUPOBAHHOW 3amuThl OT Bo30Oymuteneit OPBU,
YCTAaHOBJICHHE MOJICKYJISIPHBIX MeXaHu3MoB ¢yHkimonupoBanus PHK-comepxammx BUPYCOB, BBI3BIBAIOIINX 0CO00
omnacHbIe 3a001€BaHUs YEIIOBEKA U JKUBOTHBIX.

JleMOHCTpauuu

Tabmuupr u cxembl: «Vcnonb30BaHME MHUKPOOPTaHM3MOB B MPOMBILUIEHHOM MPOU3BOACTBE», «Kilerounas
WHXXEHEpUsD», «[ ' eHHass uHKEHEPUsD.

JlaGoparopHas padota «M3ydueHrue 00beKTOB OMOTEXHOJIOTHI).

[Ipaktuueckas padota «IlonmydeHrne MOJIOYHOKHUCIIBIX TPOTYKTOBY.
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Okckypeusi «buorexHosoruss — BaKHEHIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIIOIIMOHHBIX MPECTABICHUN B OMOJIOTUN

OpomononHas Teopus Y. lapsuHa. [Ipennocbuiku BOSHUKHOBEHUS 1apBUHU3MA. JKU3Hb U Hay4YHas JAESTEIbHOCTD
Y. lapBuHa.

JIBokylue cuiabl 3BoJOIMKM BHUOB 1o Y. JlapBuHY (BbICOKas HMHTEHCUBHOCTh Pa3MHOKEHHUS OPraHU3MOB,
HaCJeICTBEHHAas: N3MEHUMBOCTh, O0pH0a 3a CYIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenne cuntetnuecko Teopun sBomounn (CTD). HelitpansHas Teopust 3Bomonuu. CoBpeMeHHas
HBOJIFOLIMOHHAS OMOJIOTHs. 3HAUEHHUE SBOIOLMOHHON TE€OPUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM KAPTUHBI MHpA.

JleMoHCcTpanuu

IToptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosbe, U. lapun, C. C. UeTBEepHKOB,
N. U. llImansraysen, Jxx. Xonaeun, /. K. benses.

Tabmuubr u cxembl: «Cuctema xuBoi npupossl (o K. Jlunuerw)», «JlectHuna xuBbix cymiectB (o Jlamapky)y,
«Mexanu3m (GopMUPOBaHUSI TPUCTIOCOOJICHUN y pacTeHHil W >KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmipyta
nyremectBus Y. apsunay, «Haxoaxu Y. [lapBuna», «Dopmbl 00pbObI 3a cymiectBoBaHue», «llopoabl romyoOeit»,
«MHoroo0paszue KyIbTypHBIX (OpM KamycThl», «[lopoasl qomamHux >KMBOTHBIX», «CxemMa 00pa30BaHHS HOBBIX BHJIOB
(mo Y. {apBuny)», «Cxema COOTHOUIEHUS JBUKYIIUX CUJ ABOTIOLHNNY, « OCHOBHBIE MOJIOKEHUS CUHTETUYECKOW TEOPUU
HBOJIIOLIUN.

Tema 2. MUKpO3BOIOLMS U €€ PE3YIbTATHI

[Tonynsauust Kak sieMeHTapHas eauHuLa BoMouu. COBpeMEHHbIE METObI OLIEHKH T€HETHYECKOTO pa3HO00pa3us
U CTPYKTYypbl mnonyisiuuid. M3meHeHue reHodoHIa MNOMyNIsUU KaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OneMeHTapHble (HaKTOphl (ABMKYILUE CUIIbI) 3BOJOLMKU. MyTaimonHbsii npouecc. KomOnHaTuBHAsS M3MEHUYUBOCTb.
Hpetid reHoB — cayyaiiHble HEHANPABJICHHBIE N3MEHEHHUS YacTOT ayieseld B momyssiusax. D¢ dekt ocHoBaTensd. Igpgexm
oymulLiouno2o eopaviuka. CHUdiCeHue 2eHemuuecko20 pasHooopaszus: npuyunsl u cieocmeus. llposenenue 3¢gpgexma
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opeltigha eenos 6 boabux u manvix nonyaiayusx. Murpanuu. M3omsaius nonymsnuii: reorpadudeckast (MpoCTpaHCTBEHHAS),
ononornyeckas (penpoayKTUBHASA).

EctecTBeHHbIll 0oTOOp — HampaBisronii  Gakrtop 3Bomoruu. POpMBI  €CTECTBEHHOTO OTOOpa: JBIKYIIUH,
CTAOWIM3UPYIOMNN, pa3phiBatomuid (qu3pynTuBHBIN). [lojoBoit or6op. BO3HMKHOBEHHE W SBOJIONHS COIHAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco61eHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIONMK. BO3HMKHOBEHHE MPHUCIOCOOJICHUA Y
opranu3moB. Apomopdo3bl U uAHoananTanuu. l[lpuMepsl NpucnocoOIeHU y OpraHu3MoB: MOPGOIOTHUECKHE,
dbusnonornyeckue, OMOXUMHUUIECKHE, MOBeeHYecKre. OTHOCUTEIBHOCTh MPUCTIOCOOICHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHUKpO3BoJonuH. M3omsuus — KitoueBon
daktop BumoobpazoBanus. [yt u cnocoOsl BUI00Opa30BaHMs: ajuioNaTpuieckoe (reorpa@uieckoe), CUMIaTPUUIECKOe
(9KOJIOTUYECKOE), «MTHOBEHHOE» (TOJIUIUIOUAU3AIUs, THOpuan3anus). JmuTeTsHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponb 3BONMIOMOHHONM OMOJOTMK B pa3padOTKEe HayYHbIX METOJOB COXpaHEHUs OHopazHooOpasus. MUKpPOIBOIIOLMS
Y KO3BOJIIOLIMS NTAPa3uTOB U UX X035ieB. MexaHu3mbl (OpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOPHOBI
C HEW.

JleMoHcTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmuubr 1 cxembl: «MyTallMOHHAsT U3MEHUMUBOCTHY, «[lomynsunonHas cTpyktypa Buma», «Cxema MpOsiBICHUS
3akoHa Xapau—BaitHOepray, «/[BrKyIye CUIIbI 2BOIIOMHUIY, « IKOJOTUYECKAS U30JISIIHS TTOMYJISIINN CeBAaHCKON (openny,
«l'eorpaduueckass W30JANMS JIMCTBEHHUIIBI CHUOUPCKONW ¥ JIMCTBEHHUIIBI Jaypckoit», «llomynsiiimoHHbIE BOIHBI
YUCJICHHOCTU XWIIHUKOB U JXKEPTB», «Cxema NEeUCTBUS €CTeCTBEHHOro 0TOOpa», «Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«AupyctpuanbHpil - MenmaHu3m»,  «KuBble — uckomaemsbie»,  «IIOKpOBHUTENBCTBEHHAs  OKpacka  >KMBOTHBIX),
«IIpenynpexnaromas oKpacka >XKHBOTHBIX», «Dusznojorndeckue amantanumny», «lIpucrmocoO6ieHHOCTh OPraHu3MOB U €€
OTHOCUTENBHOCTh», «Kputepun Buna», «Bugsl-npoitHukn», «CTpykTypa Buaa B nOpupoae», «CrocoOsl
BU1000pa3oBanusy, «I'eorpadpuueckoe BUa000pa3oBaHue TPEX BUIOB JIAHABIIICHY», «IKOJOTMYECKOE BUI000pa30BaHUE
BUJIOB CUHUI, «[lonummonasl pactrennit», «KamycTHo-peaedHbIit THOPUI.
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ObopynoBanue: repOapuy pacTeHH, KOJUICKIIMA HACEKOMBIX, Uydesa MTHIl U 3BEpei ¢ MpUMepaMu Pa3IUYHBIX
NPUCTIOCOOICHUN, YydYella NTULl U 3BEepel pa3HBIX BUIOB, repOapuu pacTeHUN ONM3KUX BHUAOB, O0OpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopHas pabota «BrIsiBIeHHE N3MEHUNBOCTH y 0COOEH OHOTO BHAAY.

JlabopatopHas padota «IIpucrnocoOnaeHus OpraHu3MOB U UX OTHOCUTEIBHAS 11E1€CO00Pa3HOCTDY.

JlabopatopHas paborta «CpaBHEHHE BUOB IO MOP(HOIOTHUYECKOMY KPUTEPHUION.

Tema 3. MakposBoToIus U €€ pe3yIbTaThl

Meronabl u3ydeHus: MakpodsBoItoIuu. [laneonronoruueckue MeToAbl U3ydeHus dBodtonuu. [lepexoausie GopMbl 1
buoreHeTUYeCKUe psabl OPraHU3MOB.

buoreorpaduyeckue metonsl uzyudeHust sBojionuu. CpaBHeHue Giopbl U (ayHbl MaTEpUKOB M OCTPOBOB.
buoreorpapuyeckue odsactu 3emin. BUnbI-3HAEMUKN U PEJTUKTBHI.

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(POIOTUIECKUE METOABI M3yUEHUS SBOMIONUH. [ eHeTHYecKue MeXaHU3MBbI
HBOJIIOIIMM OHTOTEHE3a W TMOSBICHHS DBOJIOINMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJOTHYHBIE OPTaHBI.
PynumenTapraple opraHbl W aTaBU3MbL. MOJEKYJIIPHO-TCHETHUECKHE, OMOXMMHYECKHE M MAaTeMaTHYECKUE METO/IbI
U3y4eHHUs IBOMIONNHA. ['oMonoruynbie reHbl. COBpEMEHHBIE METOIbI TOCTPOCHUS (PUIIOTEHETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTaIlH W SBOJIIOIHSI TEHOMOB.

OOmue 3akoHOMepHOCTU (mpaBuia) dBomOUUH. [lpunyun cmensvt @ynxyuu. HeoOpaTUMOCTh 3BOJIOLUU.
AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB YBOTIOIUH.

JleMOHCTpauuu

[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkeb.

Tabmuubr u  cxembl: «DWIOTEHETHYECKUN  psii  JIOMIAN», «APXEONTEPUKC», «3BEpo3yOble  SIIEPHI»,
«Crerouedanby, «Punnopure», «CemMeHHBIE MamOpoTHUKWY, «buoreorpaduueckue 3o0HBI 3emmm», «Jlpeid
KOHTUHEHTOB», «PemukThl»y, «HauanpHble cTaguu HSMOPHOHAIBHOTO  PA3BUTHS  MMO3BOHOYHBIX  KHUBOTHBIX),
«['oMonornuHbIe W aHANOTUYHBIE OpTaHb», «PyauMeHTh», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOPHI YEJIOBEKa U
muMnan3e», «l 1aBHble HaNpaBJIEHUs FBOIOLUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJISHKM HCKOIMAEMbIX OCTATKOB OpPraHU3MOB, MYJISIKM TOMOJIOTHYHBIX,
aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIUA HACEKOMBbIX.

Tema 4. [IpoucxoxieHne U pa3BUTHE KU3HU Ha 3eMJie
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Haydnple TUmoTe3bl IPOUCXOXKISHUS KU3HU Ha 3emie. AOnoreHe3 u nmaHcnepmus. JloHaydHbIe MPEACTaBICHUS O
3apOXKJIEHUHU KU3HU (KpealmoHu3M). ['umnore3a NoCTOSIHHOTO CaMO3apOsKICHUS KU3HU U €€ onmpoBepkeHue onbiTamu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxaenue xu3Hu U acCTpOOUOIIOTHSL.

OcHOBHBIE ATaIbl HEOPraHU4Yeckou »Botonny. [Inanerapuas (reoysiorudyeckas) 3BOJTIONUS. XUMUYECKask IBOJIOIHS.
AOUOTEeHHBI CHHTE3 OpraHuveckux BemnlecTB u3 Heopranumdeckux. Omeir C. Mumepa u I'. KOpu. OGpa3oBanue
noyimMepoB u3 MoHomepoB. KoarepsatHas runore3a A. M. Omapuna, runore3a nepBuuHoro OynboHa JIx. XomnaeitHa,
reHetudeckas runore3a I'. Mémnepa. Pubosumsr (T. Yek) u rumoreza «vupa PHK» V. T'unbepra. ®@opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emnu u meTonbl €€ u3ydyeHus. MckomaeMble OpraHUYeCKUE OCTaTKU. ['€OXpOHOJIOTHS M €€ METOJIbI.
OTtHocHTeNbHAsS U a0COJIIOTHAsS T€OXPOHOJIOTH. ['e0XpOHOIOTHYeCcKas MIKaia: 0HbI, 3PbI, IEPUObI, ITTOXH.

HauanbHble 3Tanbl opraHndeckoi 3Bositoiuu. [losBiaeHue U 3BOJIIONKUS MEPBBIX KIETOK. DBOIIOLUS METa00IU3Ma.
Bo3nukHoBeHue nepBbix 3kocucTeM. COBpEMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHajor MEPBBIX Ha 3eMJieé COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI M 3yKapuOTHI.

[Ipoucxoxaenre d3ykapuoT (CUMOHMOTEHE3). OBOJIOIMOHHOE MPOUCXOXKACHUE BUpPYCOB. I[IpoucxoxaeHue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTAaHU3MOB.

OcCHOBHBIE ATallbl BOJIIOIMU BhICIIUX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuil. Beixos pacTenuili Ha cymry.
[TosiBeHre CIOPOBBIX PACTEHUI U 3aBOE€BaHUE UMU cyliu. CeMeHHbIe pacTeHus. [IponcxoxieHrne IBETKOBBIX PACTEHHUIA.

OcHOBHBIE OTamnbl HYBOJIOIHUHM >KUBOTHOTO Mupa. OCHOBHbIE apoMopdo3bl KUBOTHBIX. BeHuckas dayHa.
KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUMOB. [lepBbie XOp/oBbIE KMBOTHBIC. JKW3HL B BONE. DBOIIOIUS
03BOHOYHBIX. [Iponcxoxnenue ampubmii u penrunuid. [IporcxoxaeHre MICKOMUTAOMIMX U MTHIL. [IpUHIUTT KITFOYEBOTO
apoMopdo3za. OcBoeHNEe O€CTIO3BOHOYHBIMY M TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasBuTne xm3HM Ha 3emile 10 3paM W TEPHOJAM: apXxel, MPOTEepPO30H, Majeo30i, Me3030i, KaiHo30i. OOmas
XapaKTEpUCTUKA KJIMMara W TEOJIOTMYECKUX mporeccoB. IlosgBneHne © pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMHUPAHHUSI — IKOJOTMYECKUE KPU3UCHI MpouuIoro. IIpuymHBI M CIEICTBHS MAacCCOBBIX BBIMHUPAHHI.
CoBpeMeHHBII 3K0JIOTMYECKUI Kpu3uc, ero ocooeHHocTH. [Ipodiema coxpanenust OuopaznooOpasus Ha 3emiie.

CoBpeMeHHas cuctemMa oOpranuyeckoro wmupa. [lpuHnunel  knaccupukanuu  opranu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.
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JleMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, Y. 1. Meunukos, A. U. Onapun, [Ix. Xonngeiin, I'. Ménnep, C.
Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Penn», «Cxema onbita JI. [Tactepa no u3ydyeHno caM03aposKICHUS )KU3HNY,
«Cxema ombiTa C. Mwumnepa, I'. IOpu», «OrTambl HeEOpraHMYECKOW »HBOMIOLUMN», «[ €0XpOHONOrMYecKas IIKanay,
«HauanbHble 3Tarbl OpraHuvdeckon IBOIIOLUNY, «CXxeMa 00pa3oBaHMs 3yKapHOT MyTEM cuMOHOrenes3a», «Cucrema KuBoi
npuponel», «CrpoeHue Bupyca», «Apomopdo3sl pacteHuil», «Punnoputs», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHoOrokneTounsle Bojgopocuw», «Mxwm», «llanoporHukm», «l'omocemenHbple pacTeHus», «OpraHbl LBETKOBBIX
pacTenuit», «CxeMa pa3BUTHUS KUBOTHOTO MHUPa», « ApoMop(]o3bl KUBOTHBEIX», «[IpocTeiimuey», «KuieuHononocTHeIe»,
«IInockue yepBuy», «Unenuctonoruey», «Poiob», «3eMHOBOAHBIEY, «IIpecMbikatomuecs», «[ITunp, «MuekonuTaromumey,
«Pa3BuTHe KN3HU B apXEHUCKOU 3pe», «Pa3BUTHE )KU3HU B POTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B MAIIEO30MCKOM IpeE»,
«Pa3BuTHE XHU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HHU B KAWHO30MCKOM 3pey», «CoBpeMEHHas CUCTEMa OPTaHUYECKOTO
MHPa».

O6opynoBanue: repOapuu pacTEHUM Ppa3IUYHBIX OTHEJOB, KOJUIEKUMHM HACEKOMBIX, BJIAXKHBIE MPENapaThl
YKABOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUHA UTJIOKOKHX, CKEJNEThl MO3BOHOYHBIX KMBOTHBIX, Uy4esla NTULl U 3BEPEH,
KOJUIEKIIMM OKaMEHEJIOCTEN, MOJIE3HBIX UCKOMIAEMBIX, MYJISIKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanbHas nabGoparopnas pabora «MojgenupoBanue onbiToB Mumiepa—tOpu mo u3ydeHuio aOMOTeHHOTO
CHUHTE3a OPTaHUYECKUX COCTMHEHHI B IEPBUYHON aTMOChepe».

JIaGopartopHas padota «/3yueHue u onucaHue UCKOMAeMbIX OCTaTKOB APEBHUX OPTaHU3MOBY.

[TpakTtruueckas padota «M3ydeHue ocOOEHHOCTEHW CTPOCHUS PACTEHUI PA3HBIX OTICIOBY.

[Ipaktuueckas padora «M3yueHne ocOOEHHOCTEHW CTPOCHUS TO3BOHOYHBIX JKUBOTHBIXY.

Tema 5. IIpoucxoxieHre 4eI0BEKa — AHTPOIIOTEHES

Paznensl u 3a1aun aHTPONOIOTUU. METOIBI aHTPONIOJIOTUH.

CraHoBJ€HUE TPEACTABICHUN O MPOUCXOXKICHUM 4YenoBeka. PenurnosHelie Bo33peHus. COBpEMEHHBIE Hay4dHbIC
TEOPUH.

CxoncTBO uenoBeka ¢ KUBOTHBIMUA. CHCTEMAaTUYECKOE MOJIOKEHHE YenoBeka. CBUAETENBCTBA CXOICTBA YEJIOBEKA C
KUBOTHBIMHU: CpPaBHUTEIbHO-MOp(dOIOruYecKrue, 3MOpHOIOTHUecKre, (U3UO0JIOr0-OMOXMMUYECKHE, TOBEACHUYECKUE.
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OTnanuusi yenoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOM CUTHAJIBHOM CUCTEMBI.

JIBmokymre cuibl ((akTopbl) aHTpONOreHe3a: OWOJIOTWYECKue, comuanbHble. COOTHOLIEHUE OMOJOTUYECKUX H
COIMATBHBIX ()aKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHue 4venoBekooOpa3Hbie 00€3bsHBI (IPOKOHCYIBI) U PaHHUE MOHTHIBI —
o01Me MpeaKyd 4eI0BEeKOOOpa3HbIX 00€3bsiH U JII0JIeH. ABCTPAJIONUTEKNA — JBYHOTHE MPENKH Jrojel. YemoBek yMeblid,
NepBbIC U3TOTOBJICHUS OpYIUN Tpyaa. UenoBek mpsMOXoadiiuid U MEepBbIA BBIXOJ JIto/eH 3a npeaensl Adpuku. Yenosek
reinenboeprekuil — oOMIMiA MPeIoK HEeaHEPTAILCKOTO YEJIOBEKa M YeJIoBeKa pa3yMHOTo. UeloBek HeaHIepTaIbCKUN Kak
BU/I JIFOJIEN XOJOIHOTO KiIuMarta. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA, ICHUCOBCKHI YEJIOBEK, OCBOEHNE KOHTUHEHTOB
3a npenenamu Adpuku. [laneoreneruka u najaeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOIO 4enoBeKa. EcTecTBEHHBI 0TOOp B MOMyJSIUSAX 4YeloBeka. MyTallMOHHBIA IMpOLECC U
noumopdusm. [lomynsiuoHHbIe BOJIHBL, peid reHoB, Murpanus u «3(pQGeKkT oCHOBATENsD B MOMYJISIUIX COBPEMEHHOIO
YeJ0BeKa.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBponeoujHas (eBpasuiickasi), aBCTPalO-HETPOUIHAS
(?xBaTOpHUAlIbHAS ), MOHTOJIOUIHAS (a3UaTCKO-aMepuKaHCcKas). BpeMst 1 myTu paccesieHus 4esoBeka 1o riaHere. EquHcTBo
yenoBeueckux pac. HayuHas HecocToATeNnbHOCTh pacu3ma. IIpucnocoOleHHOCTh uenoBeKa K Pa3HbIM  YCIOBHSIM
OKpYy>Karotei cpeibl. Biusinue reorpadudeckoit cpeibl u npeiida reHoB Ha MOpGOJIOTHIO U (HU3HOJIOTHIO YeJIOBEKA.

MexauCIUIUIMHAPHBIE METOIbI B (pU3U4ecKoil (OMOIOTHYECKOil) aHTPOIOJIOTUN. DBOJIIOIIMOHHAS AHTPOTIOJIOTHS U
MajJeoaHTPONOJIOTHS YEJIOBEUECKUX NOMyJAlui. brocouuanbHble HCCIEOBAHUS NPUPOJbI 4desioBeka. MccnenoBanue
KOABOJIIOLIMU OMOJIOTHYECKOT0 U COIMAIIBHOTO B UEJIOBEKE.

JleMOHCTpauuu

[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeTOabl aHTPOIOJIOTHNY», «I 0JOBHON MO3r dYenoBeka», «YemoBekooOpa3Hbie 00E3bsSHBD,
«Ckener 4yeloBeKa W CKeleT IuMMmaH3e», «PyaIuMeHThl W aTaBU3MbD), «JBMKyLIME CHUJIBI AHTPONOTEHE3ay,
«IBOJIIOIIMOHHOE JAPEBO YETIOBEKA», «ABCTPATIONUTEK», «UeloBeK ymenblii», «HenoBek npsiMOXOAsIIniy», «JleHucoBCKui
yenosek» «Heannepranpupb», «KpomanboHUBD, «IIpenku yenoBekay, « Tanbl 3BOIIOLNN YET0BEKay, «Packl uenoBekay.

O6opynoBanue: MyJISKA OKaMEHENIOCTeH, MPEAMETOB MaTepUANIbHON KYJIbTYphl IIPEIKOB YeJIOBEKa, PENPOAYKIIHH
(boTorpadun) kapTMH ¢ MHUQOJOTMUYECKUMH U OMOJCHCKUMH CHOKETaMHM IPOMCXOXKJIECHUsI uejoBeka, (oTorpadun
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HaxOJOK MCKONAEMBIX OCTAaTKOB YEJIOBEKA, CKEJET YEJOBEKa, MOJENb Yeperna YelIOBEeKa M Yepena MIHAMIAaH3€, MOJEIb
KHMCTH Y€JIOBEKA M KUCTU IIMMITAH3€, MOJEIN TOPCA IMPEIKOB YEJIOBEKA.

JlabopatopHas pabota «/3ydueHne ocOOCHHOCTEH CTPOSHUS CKelleTa YEIOBEKA, CBI3AHHBIX C TMPSIMOXO0XKICHUECM.

[Ipaktrueckas padora «3ydeHue 3K0JIOrMYeCKUX aJanTaluil YeJI0BEKay.

Tema 6. Dxonorus — Hayka O B3aMMOOTHOIICHHSIX OPTraHU3MOB U HAJOPraHU3MEHHBIX CHUCTEM C OKPYKAIOLIEH
cpenou

3apoxkaeHne u pa3BuTue sKosioruu B Tpynax A. I'ymbonpara, K. @. Pynse, H. A. CeBeproBa, 3. ['ekkens, A.
Tencnu, B. H. Cykauéa. Paznens! u 3a1aun skosoruu. CBsi3b 3KOJIOTUU C APYTUMH HAYKaMHU.

Metoael sxosoruu. IloneBble HaOMONEHUSA. ODKCHEPUMEHTHl B SKOJOTMM: MPHUPOJAHbIE U JaOOpaTOpPHBIE.
MopenupoBaHue B 5KOJIOTHU. MOHUTOPUHT OKPYIKAIOIIEH CPebl: JIOKATbHBIN, pErHOHATBHBIN U TI100aTbHBIM.

3Ha4YeHNe dKOJIOTMYECKUX 3HAHUW T YEJIOBEKA. DKOJIOTUYECKOE MUPOBO33PEHHE KaK OCHOBA CBA3EN YEIOBEYECTBA
¢ mpuponor. PopMUPOBAHUE IKOJIOTHUECKON KyIbTYpPbI U SKOJIOTUYECKOM I'PAMOTHOCTH HACEIEHUS.

JleMoHCcTpanuu

[Toptpetsi: A. I'ymbonbar, K. @. Pynbse, H. A. CeBepiios, 3. I'ekkensb, A. Tencnu, B. H. Cykau¢s.

Tabnuupl 1 cxeMbl: «Pa3nensl s3koaorun», «MeToabl IK0Ioruny, «CxemMa MOHUTOPUHTA OKPY>KatoUIed Cpeibi».

JlaboparopHas padota «M3ydeHue MEeTO0B IKOJIOTUUECKUX UCCIICI0BAaHUNY.

Tema 7. Opranusmel u cpesia OOUTaHuUs

Okojorudeckre (akTopsl M 3aKOHOMEpPHOCTHM HX jedcTBusa. Kraccudukamus 3KoJorudeckux (akTopoB:
abuotnyeckue, OMOTHYECKHE, aHTpornoreHHbie. O0IIMe 3aKOHOMEPHOCTH JACUCTBUS dKoJoTUYeCKuX (paktopoB. [IpaBmio
munnmymMa (K. lllnpenrens, 0. JInbux). TonepaHTHOCTH. DBPHUOUOHTHBIE M CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotndeckue ¢pakropbl. CBET Kak dKonoruueckuil axkrop. JleiicTBre pa3HbIX y4acTKOB COJIHEYHOI'O CIEKTpa Ha
OpraHu3Mbl. DKOJOTUYECKUE TpYyNIbl PACTEHUWW M JKUBOTHBIX IO OTHOWIEHUIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIN3M.

Temneparypa kak skojoruueckuit Qakrop. JleiicTBue Temmneparypsl Ha opraHu3mbl. [lolikuiaoTepMHble H
TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skosorunueckuit Qaxrop. IlpucmocobiieHuss pacTeHHl K MNOAIEpKaHUI0 BOJHOrO OalaHca.
Knaccuduxkanus pacteHuit o oTHoueHUIO K Boje. [Ipucnoco0aeHus >KMBOTHBIX K U3BMEHEHHUIO BOJAHOIO PEXUMA.
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Cpenslt oOWTaHWS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAS, ITIOYBCHHAs, TJIyOMHHAs TIOJIIOYBEHHAS,
BHYTpHOpTaHu3MeHHas1. DU3NKO-XUMHUIECKUE OCOOEHHOCTH Cpell 00MTaHus opraHu3MoB. [IprcnocobieHrst opranu3MoB K
YKU3HH B Pa3HBIX CpeJax.

buonornyeckne putmbel. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBL. [IpHcrocoOIeHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUM KU3HH.

XKuznennsie ¢Gopmbl opraHuzmoB. [lonarue o xuzHeHHOU Qopme. KuzHeHHBIE (POPMBI pPACTEHUMN: JEPEBbA,
KyCTapHUKHU, KyCTaApHUYKHU, MHOTOJICTHUE TPaBbl, OJHOJETHHE TpaBbl. Ku3HEHHbIE (HOPMBI KMBOTHBIX: THIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue daxropel. Buabl OMOTHYECKMX B3aMMOJICUCTBHM: KOHKYPEHIIMS, XUIHUYECTBO, CUMOWO3 U €ro
dopmbl. [lapasutusm, koomepaius, MyTyaau3M, KOMMEHCAIM3M (KBapTHUPAHTCTBO, HaxjeOHHuYecTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tomuueckue, dopuyeckue, (¢(aOpuueckue). 3HaAYCHUE OHMOTHYECKUX  B3aUMOJACHCTBUM IS
CYIIIECTBOBAHMS OPTAaHU3MOB B cpezic 0OuTaHus. [[pUHITNT KOHKYPEHTHOTO UCKITFOYCHHUSI.

JleMoHCcTpanuu

Tabmuupbr u cxembl: «OKojorudeckue (GpaxTopb», «CBETOBON CHEKTP», «IDKOJIOTHUECCKUE TPYIIIHI )KUBOTHBIX IO
OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIC KUBOTHBIC», «XOJOAHOKPOBHBIE XKUBOTHBIC», «DU3MOIOTHYCCKUE aanTallin
KUBOTHBIX», «Cpelbl 0OUTaHUs OPTaHU3MOBY, «bromornueckue puT™Mely, « X Ku3HeHHBIC (DOPMBI pacTeHU», « KU3HEHHBIC
(GbOpMBI KUBOTHBIX», «IKOCHUCTEMA MIMPOKOIUCTBEHHOTO Jeca», «IJKocucTeMa XBOWHOro Jjecay, «llemm mnuranusy,
«XuntauuectBoy, «llapasutuszmy, «KonkypeHmusy, «CuMonosy, «KoMMmeHcamuzm.

O6opynoBanue: repbapund pacTeHUN W >KHUBOTHBIX, MPUCIOCOOJIEHHBIX K BIHMSHHUIO PA3TUYHBIX IKOJIOTHUYECKUX
(dhakTOopoB, TepOdapUKr CBETOJIOOMBHIX, TCHEIIOOMBBIX M TCHEBBIHOCIHMBBIX PACTEHUM, CBETOJIOOMBEIC, TCHEIIOOMBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIE PACTCHHS, repOapuy W KOJUICKIIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBHIX
pacTeHul, 4yuyena NUTUI[ U 3Bepel, repbapuu pacTeHWd, OTHOCSIMMXCA K rurpoduram, Kcepodutam, Mmezodutam,
KOMHATHBIE PACTCHHSI JAHHBIX TPYMI, KOJJICKIIMHM >KUBOTHBIX, OOMTAIONIMX B Pa3HBIX cpefax, repOapuu U KOJUICKITUU
pacTeHUi 1 KUBOTHBIX, 00JIaAAONTMX YepTaMH IIPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHUH KM3HU, TepOapuu
Y KOJIJICKIIUHA PACTCHUHA M KUBOTHBIX Pa3JIMYHBIX )KHU3HEHHBIX ()OPM, KOJUICKITMH KUBOTHBIX, YIACTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopatopHas pabota «BrisiBIeHUE TPUCTIOCOOJIEHUI OPTaHU3MOB K BIUSHUIO CBETAY.

JlabopatopHas pabota «BrisiBiIeHHE NPUCTIOCOOIEHNUN OPraHU3MOB K BIMSHUIO TEMIIEPATYPhI».
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JIaGopartopHas paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. DKxos10THs BUAOB U MOITYJIALHIA

DKOJIOTHUECKHUE XapaKTePUCTUKHU Tomyisiuud. [lomymsius kak Ouonormdeckas cucrema. Poyib HEOHOPOIHOCTH
cpenbl, pusndeckux OapbepoB W OCOOCHHOCTEH OWOJOTHM BUIOB B (DOPMUPOBAHWM IMPOCTPAHCTBEHHOW CTPYKTYPHI
nonyiasiuuii. OCHOBHBIE TOKa3aTeNd MOMYJSUMHU: YHCJIEHHOCTh, IUIOTHOCTh, BO3pACTHAas MW T0JIOBasg CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMI POCTA, CMEPTHOCTD, MUTPALIUSL.

DKoJoru4eckasi CTpykrypa nonyssinuu. OlieHKa YUCICHHOCTH NONyJsunM. J[MHaMUKa TONyJISIIUM U €€ PEerysiusl.
buoTnueckuii moTeHIMAI MOMYJISIIMA. MoJeIupoBaHue AMHAMUKH MOMYJAuyd. KpuBble pocTa YMCICHHOCTH MOIYJISIINY.
KpuBsie BDKMBaHUS. Perymsaius 4uCI€HHOCTH MOIMYIAIUNA: poJib (PaKTOPOB, 3aBUCAIINX M HE 3aBHCAIIUX OT IJIOTHOCTH.
DKoJIoTHYeCcKHe cTpaTeru BuaoB (I- u K-crparerun).

[Tonstue 00 skosiornyeckor Huiie Buaa. Mectoobutanue. MHoromepHas Mojielib 3Kojoruueckor Humm Jlx ..
XartunHcoHa. Pa3Mepsl skosiornyeckoit Huim. [loTeHnnanbHas U peaau30BaHHAs HUILIM.

Bun kak cucrema nonyssinuii. Apeanbsl BUIOB. BUABI U MX )KU3HEHHBIEC CTPATETHU. DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI U1 MUTpAINi )KUBOTHBIX. bruosoruueckue nHBa3uM 4y KEPOIHBIX BUJIOB.

JleMoHCcTpanuu

[Toptpert: k. . XaTunHCOH.

Tabnuiel ¥ cXeMbl: «DKOJOTHUECKUE XapaKTEPUCTUKHU MOMyJIumny, «IIpocTpaHCTBEHHAS CTPYKTYpa MOIMYJISIIHI,
«Bo3pacTtHple NHpamMuabl nonyJasiuu», «CKOPOCTh 3aceleHUs] IMOBEPXHOCTH 3€MJIM PAa3IMUYHBIMU OpPTaHU3MaMM,
«Mogaenb 3xonoruueckor Humm /x. M. XaTuynHCcOHaY.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

Jlabopatopnas pabota «IIpucmocobienns ceMsiH paCTeHUN K PACCEICHHUIO.

Tema 9. Dxonorust coOoOIIECTB. DKOTOTHIECKUE CUCTEMBI.

CoobmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBs3u MEX Iy OpraHu3MaMu B OUOIIEHO3E.

Oxocucrema kak oTkpbiTass cucrema (A. [x. Tencnu). DyHKIMOHANBHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME:
POJYLIEHThI, KOHCYMEHTBI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKU
skocucTeM. [1ouBbI U Uiibl B 3kOcUcTEMax. KpyroBopoT BEIECTB M TOTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIEC TIOKa3aTeld AKOCUCTeMBbI. buomacca W mpoaykKius. DKOJOTHYECKHE MUPAMHUAbl 4uces, OMoMacchl U
SHEPIHUU.
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Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBneHHbIe 3aKOHOMEPHBIE CMEHBI
coo0miecTB — cykimeccuu. [lepBuuHble W BTOPUYHBIC CYKIIECCHHM M WX MPUYUHBI. AHTPOTIOTEHHBIC BO3JICUCTBHS Ha
cykneccun. KnumakcHoe coobmiectBo. bropa3znooOpas3ue u MmMoiaHOTa KpyroBOpoTa BEIIECTB — OCHOBAa YCTOMYHMBOCTH
COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. DKOocUCmeMbl 03EP U peK. IKocucmemvbl MOpel U OKeaHos. IKocucmemvl MyHOp, JIecos,
cmenetl, NyCmbiHb.

AHTPOTIOTEeHHBIE YKOCUCTEMBI. ATpPOdKOCHUCTEMA. ATPOIICHO3. Paznuuus Mexay aHTPOMOTEHHBIMU U MPUPOTHBIMU
HIKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['oponckas ¢mopa u dayna. CuHaHTponU3aIus
ropojickoii payHsl. buonorudeckoe u X03sUCTBEHHOE 3HAUYEHNE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBHI OPTaHW3MOB B JKOCHUCTEMax. Po/ib KACKAOHO020
aghexma u 6u008-30uduramopos (Kniouesvix 8udos) 8 GyHKyuonuposaruu sxocucmem. IlepeHoc 3HEPrUM U BEIIECTB
MEXIY CMEXHBIMH SKOCHCTEMaMH. Y CTOMYHMBOCTh OPTaHU3MOB, MOIYJISIITUNA W DKOCUCTEM B YCJIOBHUSX €CTECTBEHHBIX U
AHTPOITOTEHHBIX BO3JEHCTBUM.

Mexanuzmvl 8030eiicmeus 3a2pa3HeHUll Pa3HvlX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSAX, OCHOBbL OIKOJ02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmeus. MeTtononorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpauuu

[Toptpert: A. JIx. Tencnu.

Tabmuibr u cxembl: «CTpyKkTypa OHOIIEHO03a», « IKOCHCTEMa MUPOKOJIMCTBEHHOTO Jieca», « IKOCUCTEMA XBOWHOTO
necay, «DyHKIIMOHAILHBIE TPYIINBI OPraHU3MOB B IKOCUCTEMEY, «KpyroBopoT BemIecTB B dKOCcHCTeMey, «llenmu nmuranus
(mactOuiHas, JeTpUTHAs)», «DKOJOTHYECKas TUpamMuaa 4Yucel», «IKOJOoThYecKas TmupamMuga OMOMacCh»,
«IKonorudeckas nupamuaa sHeprun», «OopazoBanue 0onortay, «llepsuunas cykueccus», «BoccranoBnenue jieca mocie
noxkapa», «JKocHucTeMa o03epa», «ArpoiueHos», «KpyroBopoT BellecTB U MOTOK 3HEPruu B arpoleHose», «Ilpumepsi
ypOO3KOCUCTEMY.

O6opynoBanue: repbapuy pacTeHUN, KOJUIEKIMA HACEKOMBIX, Uydesia MTHI[ U 3Bepei, repOdapuu KyJIbTYypHBIX H
JUKOPACTYILIUX PACTEHUM, aKBapUYyM KaK MOJIETb IKOCUCTEMBI.

[Ipaktuueckas padora «M3yyeHue u onucanre ypOooIKOCUCTEMBI.
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JlabopatopHas pabota «/3ydeHne pasHOOOpa3Hs MEIKUX MIOYBEHHBIX YICHUCTOHOTHX B PA3HBIX SKOCHCTEMAX).

OKckypcHusi «DKCKypcHsi B THUIHYHBIM OuoreoneHo3 (B 1ayOpaBy, O€pe3HsK, €JbHUK, Ha CYXOJOJbHBIA WIH
MOWMEHHBIH JyT, 03ep0, OOJI0TO)».

DKCKypcust « IKCKYpCHs B arpo3KOCUCTEMY (Ha MOJI€ WIIM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riobanbHas sKocucTeMa

buocpepa — oOmennanerapuass o6onouka 3eMiM, TJI€ CYIIECTBYET WWJIM CYIIECTBOBaJa KU3Hb. Pa3BuTHe
npenacrasieHuii o 6uochepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnanckoro o 6uocdepe. O6mactu Ouochepsl u eé
coctas. JKuBoe BeriecTBo Ouocdepsl U ero QyHKIHH.

3aKkOHOMEpPHOCTH  cyImlecTBoBaHus Ounocdeprl. OcobeHHOCTH OHochepbl Kak TJI00AIBHOM  AKOCHCTEMBI.
Jlunamuyeckoe paBHOBecue B Oumocdepe. KpyroBopoTsl BemecTB U OHMOT€OXMMHYECKHME IUKIBI (yriepona, as3ora).
PurmudHOCTS siBIIeHHM B Orocdepe.

3oHanbHOCTh Ouocheprl. [loHsTne o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHAPA, XBOWHBIE JIeCa, CMEIIAHHBIE U
IIMPOKOJIMCTBEHHBIC JieCa, CTEMH, CAaBaHHBI, MyCTBIHU, TPOMUYECKHUE JI€Ca, BBICOKOTOPhs. KiuMmar, pacTUTEIbHBIN U
YKUBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0O MOTEHIMAIA U OMOCPEPHBIX PYHKIUH.

JleMoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuubr u cxemsl: «['eocheprr 3emmuy, «KpyroBopoT azora B mpupoje», «KpyroBopor yriepoaa B MPUPOE»,
«KpyroBopoT kuciopona B mpupoze», «KpyroBopot Bonabl B mpupone», «OCHOBHbIE OMOMBI cymny, «KimnMarnueckue
nosica 3emuin», « Tynapa», «Taira», «Cmemanubii necy, «1IupokonucTBeHHbIH Jecy», «Crenby, «CaBanHay, «IycThIHSY,
«Tponmueckuii nec».

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUHN KUBOTHBIX.

Tema 11. YenoBek u okpyxatoliasi cpeaa

DKOJIOTHYECKUE KPU3UCHI U UX NMpUUrHbL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHre BO3IYITHON Cpebl.
Oxpana Bo3ayxa. 3arps3HeHHe BOJHOM cpenbl. OXpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. U3MeHeHune Kiaumara.
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AHTpONOreHHOE BO3/ICUCTBUE HA PACTUTENBbHBIA W >KMBOTHBIA MUpP. OXpaHa pacTUTENBHOIO U KUBOTHOIO MHpA.
OcHOBHBIE TPUHIMIBI OXpaHbl Mpupoabl. Kpacueie kuuru. Oco0o oxpansiembie mnpupognsie Tepputopuu (OOIIT).
Borannueckue casbl 1 300J0TMYECKHUE MTAPKH.

OCHOBHBIE IPUHIMUIIBI YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA W MPUPOAbI. PalrioHanbHOE MPUPOAONOIb30BAHUE U
COXpaHEHHE OMOJIOTMUYECKOTO pa3zHooOpaszust 3emin. OOIMe 3aKOHOMEPHOCTU TIJI00AJIbHBIX 3KOJOTHYECKUX KPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSATHBIEC OCIEACTBHSL.

Pa3BuTHe MeETOJOB MOHUTOPHHIA pPAa3BUTHUSl ONACHBIX TEXHOI€HHBIX IHporeccoB. Cucmemmuvie ucciedo8aHus
nepexooa K pecypcocoepezarowjell U KOHKYPEeHMOCnocobHou snepeemuke. buonocuueckoe pasznoobpasue u ouopecypcul.
Hayuonanvnuvle ungpopmayuonnsie cucmemsl, obecneyugarowue 00Cmyn K UHGOpMayuu no coOCMosIHUIO 0MoeIbHbIX U008
u axocucmem. OcHOBbl dKOpeadbUIUMAYUU 3KOCUcmem U cnoco6os 6opvbvl ¢ OuonogpedxcoeHusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JleMoHCcTpanuu

Tabmuiel u  cxembl: «3arpsis3HeHUE aTMochepb», «3arpsisHeHue Tuapochepb», «3arps3HEHUE TOYBBIY,
«ITapHukoBsIii 3 PexT», «Ocod0 oxXpaHseMble TPUPOIHBIE TEPPUTOPUNY, « MO YyIIPaBIIEMOTIO MUPay.

O6GopynoBanue: ¢otorpadhunr OXpaHseMbIX pacTeHHil W KUBOTHBIX KpacHoi kHuru Poccuiickoit ®enepanuu,
KpacHoii KHUTH peTHOHA.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOT'PAMMBI 11O BUOJIOT'UN HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3VYJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYUYaIOIIMMKCS MPOTrpamMM CPEIHETro OO0IIero
00pa3oBaHUs: JINYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType JHMYHOCTHBIX pPE3YJbTAaTOB OCBOCHUS MPOrpaMMbl IO OHOJIOTUM BBIACJICHBI  CJICIYIOIINE
COCTaBJIAIONIME: OCO3HAHUE O0YYAIOMIMMUCA POCCUUCKOU TPaKJIaHCKOW MJACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOONPEACIICHUIO, Haluyue momusayuu K oOydEeHUIO OUOJIOTUH, YeleHAnpasieHHoe pa3eumue
BHYTPEHHHUX YOEXJEHUNU JIMYHOCTU HA OCHOBE KJIOUEBBIX IIEHHOCTEH W MCTOPUUYECKUX TpaJAUIUNA pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb OOYYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH JEATEIIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CHUCTEME OMOJIOTMYECKOTO0 OOpa3oBaHUs, Haluuue NpasoCO3IHAHUS.
HKOJIOTHYECKOU KYJIBTYPbI, CHOCOOHOCMU CMasums TN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMSI MPOTpaMMbl 1O OHOJIOTMM JOCTHTAIOTCSI B E€IUHCTBE Y4YeOHOU WU
BOCIUTATEJIbHON AEATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUMCKUMU COLIMOKYIbTYPHBIMU, UCTOPUUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPABWJIAMH M HOPMaMHU TMOBEJEHUS U CIIOCOOCTBYIOT
IpoLeccaM CaMOITO3HaHMs!, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTUSL BHYTPEHHEU MMO3ULIUH JTUYHOCTH, IATPUOTU3MA U
YBOXKEHUSI K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TpyJa M CTapIIeMy IMOKOJICHHUIO, B3aUMHOIO YBaXEHUs, OEpexKHOTro
OTHOUIEHHS K KYJbTYPHOMY HACJIEAUIO U TPAAULIMSAM MHOTOHAIIMOHAIBHOrO Hapoaa Poccuiickor denepanuu, npupoae u
OKpY’KarolIeu cpene.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro rmpeaMera «buojorus» TOJDKHBI OTpPakaTh TOTOBHOCTh M
CIIOCOOHOCTh 00YYarOIIMXCS PYKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOMU
IIEHHOCTHBIX OpPUEHTAIIUH, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM IIE€HHOCTSIM
POCCHUICKOTO OOIIECTBA, pacUIMpeHre KU3HEHHOTO OIbITa U OMNbITAa JEATEIIBHOCTH B IPOIECCE peaau3allid OCHOBHBIX
HaMnpaBJICHUN BOCIUTATEIBHON JACATEIBbHOCTH, B TOM YHCJIE B YACTH:

1) rpasx1aHCKOro BOCIIUTAHHUS:
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c(hOpPMHUPOBAHHOCTH TPAKTAHCKOMN MO3UITMH 00YUaIOMIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO WJICHA POCCHUUCKOTO
00I111eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIIKA,;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHLHOCTH TPHU CO3MaHUH YYEOHBIX MPOCKTOB, PEIICHUU YYCOHBIX U
MO3HABATEIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEACNATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM >KM3HU U OOBSCHSTH
ee;

YMEHHUE YUYUTHIBATh B CBOUX JCHCTBUSX HEOOXOAUMOCTh KOHCTPYKTMBHOI'O B3aMMOJICHCTBHUS JIIOJCH C pa3HBIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU M COLIUATILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX, TII03HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEIBHOIO OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB MPHU OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN IpakAaHCKONW UJICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HapOJy, YyBCTBA
OTBETCTBEHHOCTHU nepes PonuHoM, ropaocTu 3a CBOM Kpal, cBOI0 PoauHy, CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K NPUPOJHOMY HACIEIUI0 M TaMITHUKAM TPUPOJIbI, AOCTHKEHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMUCKUX YUYEHBIX B CTAHOBJIICHHE M PAa3BUTHE OMOJOTHU, TOHUMAHUS 3HAYCHUS
OWOJIOTHY B TTIO3HAHUM 3aKOHOB TIPUPOJIBI, B )KMU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

uaeiHas yoe:xx 1€HHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CYIb0Y;

3) TIyXOBHO-HPABCTBEHHOTO BOCIIUTAHHSI:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W TPUHUMAaTh OCO3HAHHBIE PpEIIEHUS, OPUEHTUPYACh Ha MOPAJIBHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOEHUE YCTONUMBOTO OyAYIIEro;
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OTBETCTBEHHOE OTHOIIICHUE K CBOMM DPOJUTEISIM, CO3AaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO TPHUHSITHS IIEHHOCTEH
CEMENHOM )KM3HU B COOTBETCTBUHU C TPAIULIUAMHU HaponoB Poccuu;

4) 3CTETUYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUAsI SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa,
0011IeCTBEHHBIX OTHOIICHHUI;

MOHUMAaHUE IMOIIMOHATILHOTO BO3JICHCTBUSA KUBOU TPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KauyeCTBa TBOPYECKOM
JUYHOCTH;

5) dbusndeckoro BocnuTaHusi, GOPMUPOBAHUS KYJIBTYPHI 3J0POBbS U SMOIIMOHAIIBHOTO 0J1aronoryqus:

NOHMMAaHUE W peaju3alus 30pOBOro M 0e30macHoro oOpasza Ku3HM (370pOBOE MUTAaHUE, COOJIIOICHHE
TUTHEHUYCCKUX MPaBUI U HOPM, COATAaHCUPOBAHHBIA PEKHUM 3aHATHH W OTIbIXa, PErysapHas (u3HdYecKas aKTHBHOCTB),
OepeKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUECKOMY M TICUXHYECKOMY 37I0POBBIO;

MMOHUMaHWEe IICHHOCTH TMPaBUJ HWHAWBUAYAJILHOTO M KOJIJICKTUBHOTO OE€30MAacCHOTO TIOBEACHHS B CHTYAIlUsX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTFOJICH;

OCO3HAHME TMOCICACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YITOTPEOJICHUS aIKOTOIs, HAPKOTUKOB, KypEHHs);

6) TPy10BOTO BOCITUTAHMUS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTUBHOW JCSATEIBHOCTH TEXHOJOTUYECKOW U COIMAJIBLHOW HAMpaBlIEHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOIHATEH TAKYIO JACSTEIHHOCTD;

WHTEpPEC K pa3IudHbIM cdepam MpoPecCHOHATBHON NeATeIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00OpPa30BaHUIO M CaMOOOPa30BaHUIO HA IPOTSHKEHUN BCEH KU3HH;

7) PKOJIOTUYECKOTO BOCTIMTAHHUS:

AKOJIOTHYCCKH IIEJIECO00pa3HOEC OTHOIICHWE K TMPUPOJEC KaK MCTOYHHUKY JKU3HM Ha 3emie, OCHOBe &
CYIIIECTBOBAHMS;

MOBBIIIICHUE YPOBHSI AKOJIOTHYECKOW KYJIBTYpPBI: MPUOOPETEHHE OIbITA IJAHUPOBAHMS TMOCTYIKOB M OIEHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIECH CPEeJIbl;

0CO3HaHHE III00ATIBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U yTel UX PEIICHHUS;
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CIOCOOHOCTH MCHOJIB30BaTh MpUoOpeTaeMble MPU U3yYECHUH OUOJIOTMU 3HAHMSI U YMEHUS MPU PEIICHUU MPOOeM,
CBS3aHHBIX C PaIMOHATBHBIM MPUPOJIONOIB30BAaHUEM (COOIIOICHIE MPABUJI MOBEACHUS B MPUPOJIC, HANPABICHHBIX HA
COXpaHEHHE PABHOBECHUS B SKOCUCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HEINPUATHE NEUCTBUM, NPUHOCALIUMX BpPEN OKPYXKAIOWIEW NPUPOAHOU Cpelle, YMEHHE IMPOTHO3UPOBATH
HEOJIaronpUsITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEAPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATh UX;

HaJU4Yue Pa3BUTOrO 3KOJIOTMYECKOI0 MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYPbI, ONBITA AEATEIBHOCTH dKOJIOIMYECKON
HaIIpaBJICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS MMHU B II03HABATEJIBHOW, KOMMYHHMKAaTHBHOM M COLMAJIBLHOM NPAKTHUKE,
TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOU AEATEIBHOCTH IKOJIOTUYECKON HAIIPaBICHHOCTH;

8) LICHHOCTH Hay4YHOT'O TIO3HAHUS:

Cc(OPMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUA HAyKH U
OOILIECTBEHHON NPAKTUKH, OCHOBAaHHOIO Ha JHajJore KyjlbTyp, CIOCOOCTBYIOUIEIO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJIBTYPHOM MUDE;

COBEPUIEHCTBOBAHUE SI3BIKOBOM M YWTATENIbCKOM KYJIBTYpPbl KaK CpPEICTBAa B3aMMOJCUCTBUSA MEXAY JIOJBMHU U
MTO3HAHUS MUPA;

MMOHUMaHUE creurn(PUKn OMOJIOTUM KaK HAayKH, OCO3HaHUsA €€ poju B (DOPMUPOBAHMM PALMOHATBHOTO HAYYHOTO
MBIIJICHUS, CO3aHUM IIEJIOCTHOTO MpPEACTaBICHUS 00 OKPY’KAIOIIEM MHUPE KAaK O €IMHCTBE NPHUPOAbI, YEIOBEKa U
oOuiecTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH IPOoOJIeM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OMOJIOTHH /i COBPEMEHHOM LMBUIIM3ALMU: 00€CIeYeHHs] HOBOTO YPOBHS pa3BUTHS
MEAMIIMHBI, CO3/JaHHE TEPCHEKTUBHBIX OHWOTEXHOJIOTUH, CIOCOOHBIX pelaTh pecypcHble MpoOJIeMbl Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BHIXOJ1A U3 II100ANbHBIX 3KOJOTHUYECKHUX MPOOIeM U 00ecIiedeHHsl epexoa K yCTONYMBOMY
Pa3BUTHIO, PALIMOHAILHOMY MCIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTMYECKUX 3HAHUM B IEJISAX MOBBIIICHHS OOIIEH KyJIbTYypbl, €CTECTBEHHO-
HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTU (YHKIHOHATHHOW TPAMOTHOCTH OOYYArOMIMXCS, (GOPMHUPYEMOW TpH
W3y4YeHUH OUOJIOTHH;

NOHUMaHUE CYUIHOCTH METOOB IMO3HAHMSI, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJIb30BATh
NoJly4aeMble 3HAHUS JUIsl aHau3a U OOBSCHEHHUS SIBJICHUI OKPYXAIOLIEro MHpAa U MPOUCXOIALUIUX B HEM HM3MEHEHUH,
yMEHHUE JieslaTh 00OCHOBAaHHBIE 3aKJIIOYEHHUSI HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOMIMXCS JAHHBIX C LIEJIbIO MOJTYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;
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CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHOJOTMYECKHE 3HAHHUS MJi1 pelieHus NpoljeM B pealbHbIX
KU3HEHHBIX CUTYaIUsIX;

OCO3HaHME LEHHOCTH HAy4YHOM JeATeNbHOCTH, TOTOBHOCTh OCYLIECTBISATh NPOEKTHYIO M HCCIEIOBATENIbCKYIO
JeSITEIbHOCTh UHIUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTDH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO, K AKTHBHOMY IOJTy4YE€HHIO HOBBIX
3HAHUU IO OMOJIOTUU B COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEMETHBIE PE3YJIbTATDI

MeranpeaMeTHBIC PE3yNbTaThl OCBOCHHS ydeOHOTO TpenMera «bHOJOTHS» BKITIOYAIOT: 3HAYUMBIC TS
dbopMUpPOBaHUS MHUPOBO33PEHHS OOYYAIOMIUXCS MEKAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAayYHbIE TMOHSTHS,
OTpaXKaroIye MEeJTOCTHOCTh HAYYHOW KapTUHBI MUpPA M CIEMU(DHUKY METOJIOB IMO3HAHMS, UCIIOJB3yeMbIX B €CTECCTBEHHBIX
HayKax (BEIIECTBO, SHEPTHsI, SBICHHE, MPOIIECC, CUCTEMa, HAYYHBIH (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, HCCIENOBaHWE, HAOJIOJEHNE, WU3MEPEHHE, JKCIEPUMEHT W JApYTHe); yHHUBEPCAJIbHbIE Y4eOHbIEC JEHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pETYyJIsTUBHBIC), oOecreunBaromue (opmupoBaHue  (GyHKIUOHATHHOU
I'PaMOTHOCTH W COLMAIBHON KOMIIETCHIIMM OOYYaroIIMXCs; CIIOCOOHOCTh OOYYalOIIMXCS MCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHWS W YHUBEpPCAJbHbIE Yy4eOHbIE JEWCTBHUS B TO3HABATEIHLHOU U
COLMAIBHOM MPAKTHUKE.

B pesynbrare wusyueHus OHOJOTMM HA YPOBHE CpeaHEro oOmiero oOpa3oBaHus y oOywaromerocss OyayT
chopMHUpOBaHbl TO3HABATEIbHBIC YHUBEPCAIbHBIC Y4eOHBIC ICHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUeOHBIC
JEHUCTBHUS, PETYISTUBHBIC YHUBEPCAIIbHBIC YICOHBIC TEHCTBUS, COBMECTHAS JIEATCILHOCTD.

MertanpeaMeTHBIC PE3yJIBTaThl OCBOCHHS TIPOTPaMMBI CPETHETO 00IIEero 00pa3oBaHuUs JOJIKHBI OTPAKATh:

OBnazicHUE YHUBEPCATHLHBIMU YUSOHBIMH ITO3HABATEIHHBIMH JICHCTBUSAMHU:

1) 6a30BBIC JIOTHYECKHUE TCUCTBUS:

CaMOCTOSITENIbHO (POPMYITHPOBAThH M aKTYaJIU3UPOBATH MPOOIIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPU OCBOCHHWHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIINUICHUS (aHalM3a, CUHTE3a, CpPaBHCHUS,
kiaccuukanum, 0000IIeHHS), PACKPHIBATh CMBICT OMOJOTWYECKUX TMOHSATHH (BBIACIATh WX XapaKTEpHBIE MPHU3HAKH,
YCTaHABJIMBATh CBS3U C IPYTUMH MMOHSATHSIMH);
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ONpENENATh ILENN JIEITeIIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HUX JOCTHKEHHUS, COOTHOCUTH PE3YyJbTaThl
JIESITCIIBHOCTH C IIOCTABIICHHBIMU LICIISIMHU;

HCITOJTh30BaTh OMOJIOTHUECKHE TIOHATHS JIJIs1 OOBSICHEHUS (DAKTOB M SBJICHUHN KUBOUW MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUSI (MHAYKTHUBHBIC, JEAYKTHUBHbBIC, N0 AHAJIOTMH), BBISBIISTH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUEHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEJICTBA JIJIsl MPEACTABIICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHHI B M3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe IPOTHBOPEUYMM Pa3HOTO poJAa, BBIABICHHBIX B PA3IWYHBIX HH(POPMAIIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS IMPOOJIeMBbl ¢ YYETOM aHajdu3a HMMEIOIIMXCS MaTepUalbHBIX M HeMaTepUaJIbHBIX
pECYpCOB;

BHOCHUTh KOPPEKTUBBI B JI€ATEIBHOCTh, OIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB IIEJSAM, OLIEHUBATH PHUCKU
MOCJIEICTBUM ACATEIIbHOCTH;

KOOPAWHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX pPEAIbHOTO, BUPTYaAIbHOTO H KOMOMHUPOBAHHOIO
B3aHUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE UCCIEIOBATEILCKUE JCHCTBUS:

BJIaJIETh HaBBIKAMU Yy4E€OHO-HCCIICIOBATEILCKON M MPOCKTHOM JEATEIbHOCTH, HaBBIKAMHU pa3pelieHus MpooIieM,
CITOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITCIBHOMY IOMCKY METOJOB PCIICHHS MPAKTUYECKUX 3ajad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

WCIIONB30BaTh pa3MYHbIE BHUIbl JEATEIBHOCTA MO TOJYYEHHUIO HOBOIO 3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIIHMSIX, B TOM YHCIIC TIPU CO3IaHUH YICOHBIX U COIUATILHBIX MPOEKTOB;

(dbopMHUPOBATH HAYYHBIN THUI MBIIUJICHUS, BIaIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHA U METOJaMHU;

CTaBUTHb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIHLHON NEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3M U aKTyaJIU3UPOBATh 3a]]a4y, BBIIBUTATh TUIIOTE3Y €€ pellleHUs], HAaXOIUTh
apTyMEHTBI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

AHAJIM3UPOBATh TOJYUYCHHBIE B XOJI€ PEUICHMS 3aJlaud Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATH MX JOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
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OCYIIECTBIISTH II€JICHANIPABICHHBIN MOUCK MIEPEHOCa CPEACTB U CIIOCOOOB ACHCTBHS B MPO(PECCHOHANBHYIO CPELY;

YMETbh NEPEHOCUTD 3HAHUS B TO3HABATENBHYIO U MPAKTUYECKYIO 001aCTH KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE WJEH, MpejaraTh OPUTHHANbHBIC TOAXOAbl W PELICHHs, CTaBUTh MPOOJEMbl M 3aJauH,
JOMYyCKAIOUUe albTePHATUBHbBIC PEIICHMUS.

3) pabora ¢ uHpopmarieii:

OpPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHMKAX HMH(OpManMM (T€KCTe y4eOHOro mHocoOus, HAay4HO-TOIYJISIPHOM
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHETE), aHAIM3UPOBATh
UHPOpMAIIMIO PA3NIUYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;

bopMyIUpOBATH 3aMPOCH] U MPUMEHATH Pa3IMUHbIE METOJIBI MPHU MOUCKE U 0TOOpe OHoJornuecKkoi nH@popmaluy,
HEO0OXOIMMOM JIJIs1 BBHITIOTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(DOPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTUH, COBEPIICHCTBOBATh
KyJbTYPY aKTUBHOI'O UCIIOJIH30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMANIbHYIO (POPMY MpEeCTaBIeHUsI OUOIOrnYecKkoil nHdopmanuu (cxemsl, rpaduki,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJb30BaTh HAay4YHBIM SI3bIK B KayecTBE CpEACTBa IMpH padboTe ¢ Ouosornyeckoil MHpopmanuei: MpUMEHSThH
XUMHUYECKHE, (PU3NUECKHUEe U MaTeMaTUYeCKHe 3HaK! U CUMBOJIbI, OpMYJIbl, a0OpeBrUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJIa/IETh HABbIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOPMAIK, HH)OPMALIMOHHON O€30MaCHOCTH TUYHOCTH.

OBnazieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH J1€HCTBHSIMMU:

1) obmmeHue:

OCYIIECTBIISATh KOMMYHHKAIIMM BO BceX cepax >KU3HM, aKTUBHO Y4YacTBOBAaTh B JAMANIOTe WJIM JUCKYCCHH IO
CylllecTBY OOCYyXJaeMol TeMbl (yMEHHE 3aJaBaTh BOMNPOCHI, BHICKA3bIBATh CY>KJIEHUS OTHOCUTEIHHO BBIITOJIHEHHUS
npeajiaraeMoi 3a1aun, yYUThIBaTh MHTEPECH U COTJIACOBAHHOCTH MO3UIMHI APYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCHH );

pacno3HaBaTh HeEBepOAJbHbIE CpEACTBA OOILECHHSA, MMOHMMATh 3HAYEHUE COLMUAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HMKHOBEHUSI KOH(PJIUKTHBIX CUTYaLIUM, YMETh CMSATYAaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;
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BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOIIECHUS Y B3aUMOJEUCTBUS, NOHMMAaTh HAMEPEHUS APYTIHX JIFOJIEH, MPOSIBIAThH
YBOXUTEIbHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOH (popme GOopMyITUpPOBATH CBOM BO3PAKCHHUS,;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs I€ATEIbHOCTb:

IOHMMAaTh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U UHIMBUYaJIbHOW paOOTHI MPU PELICHUH OMOJOTHYECKON
npo6sieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS! TPYHMIOBBIX (OPM B3aUMOJEHCTBUS NPU PELICHUH Y4eOHOI
3a/1a4u;

BbIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI C Yy4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)J0ro
YJICHA KOJUIEKTUBA;

[IPUHUMATH LIE€JIM COBMECTHOM IEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JACHCTBUS 110 €€ JOCTUKEHUIO:
COCTaBJISITh IUIaH JEUCTBHM, paclpeAessaTh pOiH C YYETOM MHEHUM YYaCTHHKOB, OOCYXJaTh pe3yJbTaThbl COBMECTHOU
padoThI;

OLICHMBATh KAaY€CTBO CBOETO BKJIAJa W Ka)XJOT0 YYACTHHKA KOMaHAbl B OOLIMH pe3yjibTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

IpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJIEH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYAlUSAX, INPOSBISTH TBOPUYECTBO U
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

OBnazieHNE YHUBEPCATBHBIMU PETYJIATUBHBIMU JICHCTBUSIMMU:

1) camoopraHu3aIus:

MCIIOJIb30BaTh OHMOJIOTHYECKHE 3HAHUS MJs BBIBICHHUS NPOOJEM M HMX pEIICHUS B KU3HEHHBIX U Y4YEOHBIX
CUTYaLUX;

BbIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHMI 1IEJI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JIEUCTBUSAX U MOCTYMKAX
10 OTHOLLIEHMIO K JKUBOU IPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JE€ATEIbHOCTD, BBIABISITH MPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH
coOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOM ACSITEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH PEUIEHUs NpoOJIeMbl C yY4€TOM HUMEIOUIMXCA pEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MIPEANIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYyaLUsIM;
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paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

7ieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATbH MTPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIUPOKON SPYIUIMH B Pa3HBIX 00JACTAX 3HAHWUN, MOCTOSIHHO
HOBBILIATh CBOM 0Opa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYal[UsiIM, BHOCUTb KOPPEKTHUBBI B AESITEIbHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB
LEJISIM;

BJa/IeTh HABBIKAMU I[103HABATEIbHOM pPEQIIEKCMH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI U MBICIUTENBHBIX
IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, UCIIOJIb30BAaTh MPUEMBI peieKCUU ISl OLIEHKH CUTYallld, BHIOOpa BEPHOIO
peueHus;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS TI0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI M ApTYMEHTHI JPYTUX MPU aHAINU3€E PE3YJIbTaTOB AEATEILHOCTH;

3) npuHsATHE CEOS U APYTUX:

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATH MOTHBBI M ApTYMEHTHI JPYTUX MPU aHAIN3€E PE3yIbTaTOB AEATEIHLHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YesioBeKa.
IMTPEIMETHBIE PE3VJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOSHUS COAEpKaHUS ydeOHOTO mpeamera «buonorus» Ha YriayOJIEHHOM YpOBHE
OPUEHTHUPOBAHBI Ha obecrieueHrne mpoduiIbHOrOo 00ydeHus oOyuatromuxcs Ouosornu. OHU BKIIOYAIOT: CeHU(pUISCKUE
JUTst OMOJIOTHUY HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 110 OCBOCHUIO, HHTEPIIPETAIIUU U TIPEOOPa30BaHUIO 3HAHUM,
BUJIbI JICSITEIILHOCTH TIO TOJYYEHUIO HOBBIX 3HAHWW W WX MPUMEHEHUIO B PA3JMYHBIX YYCOHBIX, a TaKKE€ B PEAbHBIX
KU3HEHHBIX cUTyanusx. [IpenMeTHbie pe3yabTaThl MpeICTaBICHBI 110 TOaM U3YYCHHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS YueOHOTO npeamera «buonorus» B 10 kiacce MOJKHBI OTPAXaTh:
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c(hOpMHPOBAHHOCTh 3HAHWUH O MECTE€ W POJIM OWOJOTHU B CHCTEME ECTECTBEHHBIX HayK, B (opMupoBaHUH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B I[IO3HAHUW 3aKOHOB TIPUPOJBI M PEIICHUH TMPOOJEM PpalMOHAIBHOTO
TIPUPOOTIOIH30BAHUS, O BKIIAJIE POCCUUCKIX U 3apyOEKHBIX YIEHBIX B PA3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOW OMOJOTUYECKHUX 3HAHWN, KOTOpas BKIIOYACT: OCHOBOIOJIATAIONINE OMOJOTHIECKUE TEPMHUHBI 1
NOHATUS  (OKU3Hb, KIETKa, OpraHu3M, MeETa0oJM3M, TOMEOCTa3, CaMOPETyJslMs, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT M pa3BUTHE), Ouosiorudeckue teopuu (kiaerounas teopusi 1. IlIBanna, M.
[nefinena, P. BupxoBa, xpoMocomMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenusi (H. Y. BaBunoBa — o nenrpax
MHOTO00pa3usi U TMPOUCXOXKJICHUSI KYJIbTYPHBIX PAcTEHHUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO TMOKOJICHUS,
pacILEIUICHUs], YACTOThI TaMET, HE3aBUCUMOTr0 HacienoBaHus I'. MeHens, TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHOMN
u3MmeHunBoctu H. M. BaBuiiosa), npuHIMIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIAMH HAYyYHOT'O MO3HAHUSI, UCMOJb3yEMbIX B OHMOJOTHYECKUX HCCIICIOBAHUSAX >KUBBIX
00BEKTOB (OMUCaHNEe, U3MEpPEHUE, HA0MI0ACHUE, IKCTICPUMEHT);

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M DYKAPHUOT, OJHOKJICTOUHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HCJIe OakTepuil, rpuOOB, paCTeHUM, JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U
CHUCTEM OpraHOB pPAaCTEHUM, XKUBOTHBIX, YEJIOBEKA, MPOIIECCOB KUZHEACATEILHOCTH, MPOTEKAIOIIMX B OpraHu3Max
pacTeHMi, )KMBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BElIeCTB (MeTab0Iu3M), MPEeBPAIICHUSI SHEPTHUH,
OpoxeHus, aBTOTPO(PHOro U TETEPOTPOGHOrO0 THIOB NHUTaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeEHo3a,
raMeToreHesa, SMOpHOreHe3a, MOCTAIMOPUOHATBLHOTO Pa3BUTHUS, PA3MHOXKEHUS, UHANBUIYATLHOTO Pa3BUTH OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, TETEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3U MEXIy OPTaHOWIAMH KJIETKA M MX (YHKIHSIMHU, CTPOCHHUEM KJIETOK Pa3HbIX
TKaHEeW U UX QyHKIUSIMU, MKy OpraHaMi U CUCTEMaMH OPTaHOB Yy PAaCTCHUH, KUBOTHBIX U YEJIOBEKA M UX QYHKIUSIMH,
MEXIy CHUCTEMaMU OpPraHOB M WX (PYHKIUAMH, MEXKIY dTarmaMud OOMEHa BEIECTB, JTalaMH KJIETOYHOTO IHMKJIA U
KU3HCHHBIX IIMKJIOB OPTaHU3MOB, 3TallaMH AMOPUOHAIBHOTO PA3BUTHUS, TEHOTUIIOM U (PEHOTHIOM, (PEHOTUIIOM H
dhaxkTOpamMu cpesibl OOUTaHUS;

YMEHHUE BBISIBIISATH OTJIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM UHCJIE PACTEHUMN, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE MCIOJb30BaTh COOTBETCTBYIOLIME AapryMEHThl, OHOJOTUYECKYIO TEPMHUHOJOTHUI0O W CUMBOJMKY JUJIS
JI0Ka3aTEIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIIL;
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YMEHHE pellaTh OMOJIOTMYECKHE 3aJaud, BBIABISATH MPUUYUHHO-CICJICTBEHHBIC CBA3UM MEXKIY HCCIETyEMbIMU
OMOJIOTMYECKUMU MPOLIECCaMU U SABJICHUSIMHU, JIETaTh BHIBOJIBI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M TMPaKTUYECKUE pabOThI, cOOM0OIaTh MpaBWia Ipu padboTe ¢ y4eOHBIM H
71a00paTOPHBIM 00OPYIOBAHUEM;

YMEHUE BBIIBUTATh TUTIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTAILHBIMU CPEJICTBAMU, (POPMYIIUPYS 1I€JIb UCCIEOBAHUS,
aHAJM3UPOBATh MOJIYYEHHBIE PE3YJIbTATHI U JI€JIaTh BHIBOJIBL;

yMEHHUE Y4acCTBOBATh B yueOHO-HCCIIEIOBATEILCKON paboTe M0 OMOJIOTHH, SKOJIOTUHA U MEIUIIMHE, POBOJAUMON Ha
0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, M MYOJIMYHO TMPEACTABIATh IMOJYYCHHBIE pe3yJabTaThl Ha YUYEHHUYECKHX
KOH(epeHIusIX;

yMEHHUE OIICHUBATh JTUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B 00JACTH OHOJIOTMM U MEIUIIUHBI
(KJIOHMpOBaHUE, HUCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANPABICHHOE HW3MEHEHHE TIE€HOMa M CO3JaHHE€ TPaHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYHIIECTBIATh OCO3HAHHBIN BbIOOp Oynymiedt mpodeccHOHabHOW JEATEeIbHOCTH B 00JacTH OMOJIOTHH,
MEIUIUHBI, OWOTEXHOJOIMH, BETEPUHAPUHU, CEIBCKOTO XO3SMCTBA, NHUIIEBOM MPOMBINIJIEHHOCTH, YTIyOJsTh
MO3HABATEJbHBIM HMHTEPEC, HAINpaBJIEHHBIH HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH Mpodeccur U MPOAOTKEHUE
OMOJIOTMYECKOT0 00pa30BaHUs B OPraHU3AIMSAX CPEIHET0 MPOPECCUOHATIEHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS YueOHOTo npeamera «buonorus» B 11 kiacce NOJKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE€ W POJIM OWOJIOTMM B CHCTEME ECTECTBEHHBIX HAayK, B (DOPMUPOBAHHH
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TTIO3HAHWU 3aKOHOB MPUPOJIBI M PEIICHUN YKOJIOTUUECKHUX MPOOIeM
YEJIOBEUECTBA, a TAK)KE B PEIICHUH BOMPOCOB PAIMOHAIBHOTO MPUPOJIONOJIB30BAHUS, U B (DOPMUPOBAHUH TIEHHOCTHOTO
OTHOIIIEHUSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIQJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
OMOJIOTHH;

YMEHHUE BJIAJIETh CHUCTEMOW OMOJOTWYECKUX 3HAHUM, KOTOpAs BKIIIOYACT OMPECICHUS U TOHUMAaHHE CYIIHOCTH
OCHOBOIIOJIAraloIIUX OMOJOTUYECKUX TEPMUHOB M MOHATUM (BHI, »KOCUCTeMa, Ouocdepa), OMOIOrHUYECKHUE TEOpUU
(aBomonrionHas teopusi Y. JlapBuHa, cuHTeTHueckas Teopus sBoioumu), yueHus (A. H. CeseproBa — o myTsiIx u
HarnpaBJieHusX sBoonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [[x. Xapau u B.
Baitn6epra, 3apogeimeBoro cxoactBa K. M. bapa), npaBuna (mMunumyma FHO. JInOuxa, 3KOJOTHYECKOW MHHUpPaMUIbI
sHEpruM), runoresnl (runoteza «mupa PHK» V. 'unbepra);
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YMEHHUE BJIaJIETh OCHOBHBIMH METOJaMU HAyYHOTO TMO3HAHUS, MCTOIb3YEMbIMU B OMOJIOTHUECKUX HCCIICTOBAHUSIX
KUBBIX OOBEKTOB M SKOCUCTEM (OIMKCaHUE, U3MEPEHUE, HAOII0ICHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBICHUSI U OLIEHKU
AHTPOIIOTCHHBIX H3MEHEHUH B TIPUPOJIE;

YMEHUE BBIJICIATH CYIIECTBEHHBIE IPU3HAKH: BUIOB, OMOTEOIIEHO30B, IKOCUCTEM U Orochephl, CTaOUIN3UPYIOIIETO,
JBIDKYIIETO U Pa3pbIBAIOLIEr0 E€CTECTBEHHOTO OTOOpa, aIONaTpUYECKOro W CHUMIATPUUECKOTO BHUA000pa3oBaHUS,
BIUSIHUSA JABUXKYIIUX CUJI SBOJIOUUU HA TeHO(GOH] MOMYJISIUU, MPUCIIOCOOJEHHOCTH OPraHU3MOB K Cpelie OOWTaHus,
4yepeI0BaHus HAPABICHUHN SBOIIOLNH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

yMEHHUE YCTaHABIIMBATh B3aMMOCBS3M MEXJY MPOIECCaMU DBOJIOIMHU, ABWKYIIUMU CHJIAMH aHTPOINOreHe3a,
KOMITOHEHTaMH Pa3JIMYHbIX SKOCUCTEM M MPUCITIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTJIMYHUTEIIbHBIE MPU3HAKU KUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BUJIOB K Cpelle OOMTaHUS,
a0MOTHYECKUX U OUOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBSI3€M OpPraHM3MOB B COOOIIECTBaX, aHTPOIOT€HHBIX
M3MEHEHUN B SKOCUCTEMAaX CBOCU MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIIUE ApPTyMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJOTHI0O W CHUMBOJIMKY IS
JI0OKa3aTeIbCTBA POJCTBA OPTAHM3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIN, B3aUMOCBSI3U OPTaHU3MOB M CpeJlbl OOUTAHMS,
€IUHCTBA YEJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHUsS MHOrooOpas3usi BHJIOB M OSKOCHUCTEM KakK YCJIOBUS
COCYIIIECTBOBAHUS IPUPOJIBI U UEIIOBEUECTBA,;

yMEHHUE peliaTh OHOJIOTHYECKHE 3aJa4yM, BBISBISITH MPUYUHHO-CJICIICTBEHHBIC CBSI3U MEXAY HCCIEAYEeMbIMU
OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, JI€JIaTh BHIBOJBI M TPOTHO3bI HA OCHOBAHUH TIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBITIOJHITH JIA0OPATOPHBICE U TMPAKTHUYECKHE padOThI, COOMIONATh MpaBwia Mpu paboTe ¢ yd4eOHBIM U
J1a060paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPSATH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMU, (OPMYITHPYS 1€ UCCIICIOBAHNUS,
aHAIM3UPOBATh MOTYyUYEHHBIE PE3YyJIbTAThI U JIeJIaTh BHIBOIBI;

YMEHHUE y4acTBOBATh B y4eOHO-UCCIIENOBATEILCKON PabOTe MO OMOJIOTHUH, IKOJIOTHH U MEIUIIMHE, TIPOBOAUMON Ha
0a3ze IIKOJBHBIX HAyYHBIX OOIIECTB, W MYyOJIMYHO TPEACTABIATh IOJYYEHHbIC pe3yJbTaThl Ha YYECHUUYECKHUX
KOH(epeHIusX;

yYMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUHU O MPOUCXONKIACHUU >KU3HH, YEIOBEKa U YEJIOBEYECKUX pac, O MPHUUYMHAX,
MOCJIEJICTBUSIX U CIIOCO0aX MPEe0TBpaIleHUs [N00aNbHBIX U3MEHEHHH B Ouocdepe;
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YMEHHUE OCYIIECTBJIAThL OCO3HAHHBIA BHIOOp Oyaymied mpodeccHoHaIbHOW IeATeTbHOCTH B 00JIacTH OMOJIOTHH,
DKOJIOTUH, MPUPOJONOIb30BAHMS, MEIULUHBI, OHMOTEXHOJIOTMH, IICUXOJOTMH, BETEPUHAPUHU, CEIBCKOTO XO35MCTBA,
NUIICBOM TMPOMBIIUICHHOCTH, YIAyONsITh TO3HABATENbHBI WHTEpEC, HAMpPaBICHHBI Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH TMpodeccu M MPOAOHKEHHE OWOJIOTHYECKOTO 00pa3oBaHUS B  OPraHU3AlMSIX CPEAHETO
po(heCCUOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHUYECKOE IINTAHUPOBAHUE
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10 KJIACC
KonunuecTBo yacos
No 11/ HanmMeHnoBanwue pa3ienoB U TeM K R DnekTpoHHbIC (IU(PPOBHIE)
- MIPOTPaMMBI Bcero OHTPOJILHbIC PaKTHHCCKHUE 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
O0P «Tpenaxep «O01aK0 3HAHUIY.
1 buoiiorus kak Hayka 1 buonorus, 10 knacc (yriayOiaeHHbII
yposenb)»https://school.oblakoz.ru/materials/
O0P «Tpenaxep «Obmako 3HAHANY.
2 JKuBble cucTeMBbl U UX U3YYCHHE 2 Buosnorus, 10 knacc (yriayOneHHbIi
yposenb)»https://school.oblakoz.ru/materials/
DO0P «Tpenaxep «O01aK0 3HAHUIY.
3 buonorus knetku 2 0.5 Buosnorus, 10 knacc (yriayOieHHbIH
yposenb)»https://school.oblakoz.ru/materials/
O0P «Tpenaxkep «Ob61aKo 3HAHUN.
4 XuMHU€ecKasi OpraHu3alus KIETKU 10 1 Buosnorus, 10 knacc (yriayOneHHbIi
yposens )»https://school.oblakoz.ru/materials/
D0P «Tpenaxep «O01aK0 3HAHUI Y.
5) Crtpoenue u QyHKINH KIETKU 8 2 Buonorus, 10 knacc (yriyOneHHbIH
yposenb)»https://school.oblakoz.ru/materials/
OGMeH BENIECTB 1 MPEBpAITICHHE D0P «Tpenaxep «Obmako SHAHHI.
6 9 1 buosnorus, 10 knacc (yriayOieHHbIi
SHCPTHH B KJICTKC yposenb )»https://school.oblakoz.ru/materials/
Hacuienictsennas undopMas u O0P «Tpenaxep «Obnaxo SHAHUID.
7 N 9 0.5 Buonorus, 10 knacc (yriay0neHHbIH
PeANN3ALI ¢ B KICTKE ypoBenb)»https://school.oblakoz.ru/materials/
O0P «Tpenaxep «Obmako 3HAHAIY.
8 JKU3HEHHBIN LUK KIETKA 6 1 Buosnorus, 10 knace (yriy0OneHHbIi
yposennb )»https://school.oblakoz.ru/materials/
O0P «Tpenaxkep «Ob6maKo 3HAaHUN.
9 Crtpoenue u GyHKIIUA OPraHU3MOB 17 1.5 Bronorus, 10 1o1ace (yrybeHmbrii
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ypoeHnb)»https://school.oblakoz.ru/materials/

PasMHOXkeHUE U pa3BuTHE

D0P «Tpenaxep «O0maKo 3HAHUIY.

10 8 1.5 Buonorus, 10 knacc (yriy6neHHbIH
OpTatisMOB yposenb)»https://school.oblakoz.ru/materials/
I'eneruka — Hayka o O0P «Tpenaxep «Obmako 3HAHANY.
11 HACJICJICTBEHHOCTH U 2 0.5 buonorus, 10 knacc (yriy6neHHbIA
M3MCHYNBOCTH OPTaHH3MOB yposens)»https://school.oblakoz.ru/materials/
3 O0P «Tpenaxep «Obmako 3HAHANY.
AKOHOMEPHOCTH M
12 HACTE/ICTBEHHOCTH 10 1 Buosnorus, 10 knacc (yriay0ieHHbIH
ypoBenb)»https://school.oblakoz.ru/materials/
D0P «Tpenaxep «O01aK0 3HAHUIY.
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 Buosnorus, 10 knacc (yriayOneHHbIi
yposenb)»https://school.oblakoz.ru/materials/
O0P «Tpenaxep «Obnako 3HAHAIY.
14 I'eneruka yenoBeka 3 05 Buosorus, 10 kinacc (yriayOaeHHbIH
yposenb)»https://school.oblakoz.ru/materials/
D0P «Tpenaxep «O01aK0 3HAHUN Y.
15 CenekIusi OpraHu3MOB 4 1 Buosnorus, 10 knacc (yriayOieHHbIH
yposenb)»https://school.oblakoz.ru/materials/
buorexHonorus 1 CHHTETUYECKAas J0P «Tpenaxep «Obnaxo SHAHHUID.
16 SHOTOIHS 4 Buosnorus, 10 knacc (yriayOneHHbIi
yposenns )»https://school.oblakoz.ru/materials/
D0P «Tpenaxep «Ob6maKko 3HAHUN.
17 PeszepBHoe Bpems 1 Buosorus, 10 knacc (yriayOaeHHbIH
yposeHb )»https://school.oblakoz.ru/materials/
OBIIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOTPAMME




-50-

11 KITIACC
KonunuecTBo uacoB
No /i HanmMeHnoBanwue pa3ienoB U TeM K R DnekTpoHHbIC (IU(PPOBHIE)
h [IPOTrpaMMBbI Bceero OHTPOJILHbIC PAKTHACCKHC 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
3apoxKACHUE U pa3BUTUE D0P «Tpenaxkep «O061aK0 3HAHUID.
ABOJIIOIMOHHBIX MPEACTABICHUN B 4 Buonorus, 11 knacc (yrimyOieHHbIH
OMOJIOrUH yposenb )»https://school.oblakoz.ru/materials/
OO0P «Tpenaxep «O01aK0 3HAHUIY.
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2 Buonorus, 11 kinacc (yriayOaeHHbI#
yposenb )»https://school.oblakoz.ru/materials/
O0P «Tpenaxep «Obmako 3HAHANY.
MaxkposBoitonus 1 €€ pe3yabTaThl 6 Buonorus, 11 knacc (yrimyOieHHbIH
yposens )»https://school.oblakoz.ru/materials/
TIpOHCXOMKICHIE I PA3BHTHE DO0P «Tpenaxep «O0nako SHaHMH.
KU3HI Ha 3eMUIe 15 15 buonorus, 11 knacc (yriayOnaeHHbIIH _
yposenb )»https://school.oblakoz.ru/materials/
TTpPOMCXOK/IEHHE YeTOBEK — O0P «Tpenaxep «Obnaxo SHAHAID.
AHTOOLONEHES 10 1 Buosorus, 11 knacc (yriayOaeHHbIH
P yposens)»https://school.oblakoz.ru/materials/
DKOJIOTHSl — HayKa O S0P «T 06 .
B3aMMOOTHOLIECHUSIX OPTraHU3MOB U «1PEHAACP («CJOIIAKO SHAHUID.
HALODIAHIAMEHHLIX CHCTEM 3 0.5 Buonorus, 11 xnacc (yriy6neHHbIH
A0p 3 ve f cTeM ¢ yposeHb )»https://school.oblakoz.ru/materials/
OKpYKarolleu cpenon
O0P «Tpenaxkep «Ob6maKo 3HAHUN.
Opranusmel U cpeia 0OuTaHus 9 15 Buosnorus, 11 knace (yriy0OneHHbIH
yposens )»https://school.oblakoz.ru/materials/
O0P «Tpenaxep «Obmako 3HAHAI».
DKOJIOTHS BUJIOB U MOITYJISLIAI 9 0.5 Buonorus, 11 xnacc (yriyOneHHBIH
ypoBenb)»https://school.oblakoz.ru/materials/
DKOJIOTHS COOOIIECTB. 12 0.5 O0P «Tpenaxkep «Ob61aK0 3HAHUN.

DKOJIOTHUYECKUE CUCTEMBI

buomnorus, 11 kmacc (yriryOieHHBII
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ypoenb )»https://school.oblakoz.ru/materials/

buocdepa — rmobanpHast

D0P «Tpenaxep «O01ako 3HAHUIY.

10 6 Buonorus, 11 knacc (yriay6neHHbIH
sKocucrema yposenb)»https://school.oblakoz.ru/materials/
D0P «Tpenaxep «O061aKk0 3HAHUH.
11 YenoBek U OKpysKarolas cpeaa 6 Buornorus, 11 knacc (yriayOneHHbIi
yposenb )»https://school.oblakoz.ru/materials/
D0P «Tpenaxkep «O061aKo 3HAHUN.
12 PeszepBHOE Bpems 8 Buonorus, 11 knacc (yriay6neHHbIH
yposenb)»https://school.oblakoz.ru/materials/
OBUIEE KOJIMYECTBO YACOB I10 102 0 75

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'3 IO BUOJIOTMY TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJBHOM TPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Ko N .

. oie 4EMOLO [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHOM MPOrPaMMBbI
POBEp cpenHero o0Iero oopa3oBaHms

TpeboBaHUs

ChopMupoBaHHOCTh 3HAaHMKA O MECTE€ M POJIM OHMOJOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MUPA, B MIO3HAHUM 3aKOHOB IPUPOIbI U PELICHUU JKU3HEHHO Ba)KHBIX
COIIMAJIBHO-3TUYCCKUX, DKOHOMHNUYCCKHX, IKOJIOI'MYCCKUX Hp06JIeM YCJIOBCYCCTBA, a4 TAKIKC B PCIICHHU BOIIPOCOB
PaLMOHATIBHOTO MPUPOJOINONIB30BaHMs], B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHUS K TpUpoOje, OOLIEeCTBY,
YeJIOBEKY; O BKJIA/IE POCCHICKHX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHWI 00 OCHOBHBIX METOAAX HAYYHOTO TIO3HAHUS, WCIOIB3YEMBIX B OHOJOTHYECKHX
UCCIICIOBAaHUSX JKUBBIX OOBEKTOB M 3KOCUCTEM (ONMCAaHUE, W3MEpEeHHe, NMpoBeJeHHE HaOIIoleHHi); crocodamu
BBISIBJICHUS U OLICHKH AHTPOIIOT€HHBIX H3MEHEHNN B IIPUPOJIE.

YMeHue BbIIBUTaTh TMIIOTE3b], IPOBEPATH UX SKCIIEPUMEHTAILHBIMU CpEACTBaMH, (GOPMYIUpPYS 1€ UCCIET0BaHMS,
AQHAJIM3UPOBATH ITOJIYYEHHBIEC PE3YNIbTAThI U JEJIATh BBIBOJIBI.

BbisiBieHre 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEIUYMHAMH, OOBACHEHHE IOJIYYE€HHBIX pE3YyJlbTaTOB MU
(GopMyIMpOBaHKE BBIBOJIOB C HCIIOJIb30BAHUEM HAayYHBIX OHSITUN, TEOPHI U 3aKOHOB

YMeHue BiIageTh CHCTEMOM OMOJIOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIye OHWOJOrn4ecKHe
TEPMUHBI M TOHATUS (KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHU3M, BHJ, MOMYJISALMS, SKOCHCTEMa, OMOLEeH03, Ouocdepa;
MeTaboaM3M, TOMEOCTa3, KIETOYHBI MMMYHMTET, OMOCHHTE3 Oenka, OMONOIMMEpHhl, AWCKPETHOCTb, CaMOPETYIISLHS,
CaMOBOCITPOHU3BE/IEHHE, HACIIEACTBEHHOCTh, N3MEHUMBOCTD, JHEPrO3aBUCUMOCTb, POCT U PA3BUTHE);

Oouonornueckue Teopuu: kierouHas Teopus T. llIBamna, M. Ilneiinena, P. BupxoBa; KI0HAJIBHO-CETEKTUBHOTO
ummynurera II. Opmux, M.M. MeuHukoBa, XpOMOCOMHas TEOpUs HAclIeACTBEHHOCTHM T. Moprana, 3akoH
3apoasimeBoro cxoxacrsa K. bapa, sBomonrionnas teopus Y. J[apBuHa, CHHTETHYECKas: TEOPHs HBOJIFOLUU, TEOPHUS
antporioreHeza Y. JlapBuna; Teopus Ouoreomenosza B.H. CykauéBa; yuenme H.M. BaBumoBa o ueHrtpax
MHOT000pa3usi U MPOUCXOXKACHUSA KYyJIbTYpHBIX pacTteHuid, yueHue A.H. CeBeproBa o MmyTsSX M HaIlpaBJICHUAX
sBomtonnu, yueHue B.M. Bepuaackoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usi MOTOMKOB INEPBOrO MOKOJEHMSI, pacUICIIEHUs! NMPU3HAKOB, HE3aBUCHUMOIO HAacleOBAaHUS
npu3HakoB ['. MeHzens; CUEIUICHHOrO HAacleqOBaHUs IPU3HAKOB M HapyLICHUs cleIuleHus reHoB T. Moprana;
TOMOJIOTUYECKUX PsIZIOB B HacieACTBeHHOW n3MeHunBocTH H.M. BaBunoBa; renernueckoro paBHoecusa [x. Xapau
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u B. Baitn6epra; 3apoapimenoro cxojcrsa K. bapa; Ouorenernueckuii 3akon J. ['ekkens, ©. Mroepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMymMa 0. JInGuxa, 5K0I0ruyecKoi nupamMuabl Yuces, O0MOMacChl U SHEPTHH );

runoTe3bl (koarepBatHoii A.M. Onapuna, nepuunoro OynpoHa Jlx. Xomnneitna, mukpocdep C. Dokca, pudoszuma T.
Yek)

YMeHue peuiatb ITOHMCKOBBIC OMOJIOTHYECKHE 3ala4yv; BbBIABJIATH TPHUYHUHHO-CICACTBCHHBIC CBA3U MCKIAY
HCCIICAYCMbIMU OMOJIOrHYECKUMHU O6’I)€KTaMI/I, nmpoueccaMu U SABJICHUAMM, ACJIATh BbBIBO/JbI U IPOTrHO3bI HA OCHOBAHWU
IMOJIYYCHHBIX PE3YIIbTATOB,

COCTABJIATh TI'CHOTUIIMYCCKHUC CXCMbI CKPCHIUMBAHWA I PAa3HbIX THUIIOB HACJICAOBAHUA IIPU3HAKOB Yy OpPraHU3MOB,
COCTaBJIATh CXEMBI IICPCHOCA BCIICCTB K DQHCPTHU B OKOCHUCTEMAX (I_ICHI/I IIMTaHusA, ITUIICBBIC CCTI/I)

YMmenue YCTaHAaBJIMBATb B3aMMOCBA3HU MCXKAY CTPOCHUCM U (1)YHKIII/I$IMI/II OpraHonaO0B, KJIICTOK pPAa3HBbIX TKaHef/'I,
OopraHaMu U CUCTEMaMH OpPIraHOB Yy paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA; MCXKIAY 3TallaMU oOMeHa BCIICCTB, 3TallaMU
KJIICTOYHOI'0 HOHKJIa MW JXU3HCHHBIX HOHWKJIIOB OPraHUW3MOB; OSTallaMH 3M6pI/IOHaJII)HOFO pa3BuUTHA; TI'CHOTHUIIOM M
q)CHOTI/IHOM, (I)GHOTI/IHOM )51 (l)aKTopaMI/I Cpeanbl O6I/IT3.HI/ISI; nmponeccamMu HSBOJIIOOUHN; ABWXKXYIIUMU CHIIaMHU
AHTPONIOTCHE3a; KOMIIOHCHTAMU PAa3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6HeHI/I${MI/I K HUM OpraHnu3mMoB

YMeHne BBIICIATH CYIHICCTBCHHBIC ITPU3HAKU

CTPOEHHUSI BHUPYCOB, KJIETOK IMPOKAPHOT M 3YKapUOT; OAHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OHOreoLeH030B, IKOCUCTEM M OMOc(hephl; CTPOEHUSI OPraHOB U CHCTEM OPraHOB PAacTEHHi, KUBOTHBIX, YEJIOBEKA;
IPOIIECCOB KU3HENEATEIbHOCTH, MPOTEKAIOUINX B OpraHU3Max pacTeHUil, )KMBOTHBIX M UYEJIOBEKa; OMOJIOTMYECKHX
IpoLeccoB: 0OMeHa BellecTB (MeTadoau3M), HHGOPMALIUK U MPEBPALEHUS SHEPTUU, OpOoKEeHUs, aBTOTPO(HOTO U
reTepoTpopHOro TUIIOB MUTaHMSA, (OTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Melo3a, raMeToreHesa, 3MOpuoreHesa,
MOCTAMOPHUOHAIIBHOTO ~ Pa3BUTHUSA, Pa3MHOXKEHHUS, WHIUBUAYAIbHOIO pa3BUTHS oOpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHUS TEHOB, TIeTepo3Hca; IEHCTBHI HCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOILEro, IBIXKYIIETo U
Pa3pBIBAIOIIETO ECTECTBEHHOTO OTOOpA; aUIONAaTPUYECKOTO M CHMITATPHYECKOTO BHI000pa30BaHWA; BIMSHHSA
JBIDKYIIUX CHUJI ABOJIONMM Ha TeHO(MOH] MOIMYJSAUN; NPUCHOCOOJICHHOCTH OpPraHM3MOB K cpene OOuTaHMd,
YCepCaoBaHUA HaHpaBJ’IeHI/Iﬁ 9BOJIIOLOWH; KPYTOBOpPOTa BEHICCTB U ITOTOKA SHEPTHUH B OKOCUCTEMAX

CdopMHpPOBaHHOCTh YMEHHUS BBIIEIATH CYIIECTBEHHbIE NpPHU3HAKUM BUPYCOB, KJIETOK MPOKAPUOT U DYKaApHOT;
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIIEHO30B M YKOCHUCTEM; OCOOEHHOCTH MPOIIECCOB
oOMeHa BeNIeCTB M TPEBpAIICHUS SHEPTrUU B KIIeTKe, (DOTOCHHTE3a, MIACTHYECKOTO W DHEPreTHYECKOro oOMeHa,
XCMOCHHTE3a, MHTO3a, Mef/iosa, OIJIOAOTBOPCHUA, Pa3BUTHUA W PA3MHOKCHHA, HWHAWBUAYAJIIBHOTO Pa3BUTHUA
oprann3ma (OHTOTeHe3a), OOprOBI 3a  CYIIECTBOBAaHHWE, E€CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHMS,
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MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOUTaHMs, BIMSHHUS KOMIIOHEHTOB OJKOCHCTEM, aHTPOIOTE€HHBIX
M3MEHEHHUH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYyTOBOPOTA BEIIECTB U MPEBPAILCHUs YHEPTUH B Onocdepe

YMeHue wucCIonIb30BaTh COOTBCTCTBYIOIIHUEC ApPryMCHTHI, 6I/IOHOFI/I‘ICCKYIO TCPMHUHOJIOTUIO W CHUMBOJIMKY IJId
JI0Ka3aTeIbCTBa POJICTBA OPraHM3MOB pa3HBIX CUCTEMATHYECKUX TPYI; B3aUMOCBSI3M OPraHU3MOB W CPEIbI
OOHMTaHMsI, CIUHCTBA YEJIOBCUECKHX pac; HEOOXOIUMOCTH 3JI0POBOTO 00pa3a >KHU3HHM, COXpPAaHEHHs pa3zHOoOpasus
BUJIOB ¥ 9KOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHHMS MTPUPOIbI M YEIIOBEUECTBA

YMeHHe KPUTHYECKH OIEHMBATh HHGOPMAIMIO OHOJIOTHYECKOTO COJIEpKaHUsS; HUHTEPIPETUPOBATH ITUUYECKHUE
ACTMEeKThl COBPEMEHHBIX HCCIEAOBAHMIA B OWMONOTHH, MEIUIMHE, OMOTEeXHOJIOTUU; paccMaTpuBaTh IJIOOATBHBIC
9KOJIOTHYECKHE TIPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO
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NEPEYEHDB 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O BUOJIOT'NAU

Kon

11

1.2

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS
buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

CoBpeMeHHass OMOJIOTHSI — KOMIUICKCHAss Hayka. bHOJOrmuecKkue HayKu W M3ydaeMble UMM Ipobiembl. OyHIaMEeHTaIbHBIE,
IPUKJIAJHbIE U MIOMCKOBbIE HAyYHbIE UCCIIEJOBAHUS B OUOJIOTUH.

3navyeHue Ouonoruu B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAy4HOW KapTuHbl Mupa. [Ipodeccun, cBsizaHHBIE C
Ouonorueil. 3HaueHHe OMOJIOTUM B MPAKTHUECKOW JEATENbHOCTH 4YEJIOBEKa: MEAMLMHE, CEeJIbCKOM XO3sICTBE,
IIPOMBILIUIEHHOCTH, OXPaHE IPUPOBI

KuBpie cucrembl Kak TpeAMeT wu3ydeHusi Ouonorud. CBOKMCTBAa JKUBBIX CHCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa,
JTUCKPETHOCTh U IIEJIOCTHOCTh, CJIOXHOCTh M YINOPSJIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpTaHU3AIMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3alyy KUBBIX CHUCTEM: MOJICKYJISPHBIN, KIETOYHbIN, TKAHEBBIA, OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUOBOH,
HKOCUCTEMHBIN (OMoreorieHoTHUECKUi), OrocdepHsbrit. [Ipoieccsl, Mpoucxoasmre B KUBBIX cucTeMax. OCHOBHBIE TPU3HAKU
KUBOT0. JKH3Hb Kak (hopMa CyIIECTBOBAHHS MAaTePUU

1.3

Metonsl Ouonorunyeckoil Hayku. HabOmiomeHue, w3MepeHHe, HIKCIEPUMEHT, CHUCTeMaTu3alus, MeTaaHanu3. [loHsTue o
3aBUCUMOM W He3aBUCHUMOW mnepemeHHOW. [lmaHupoBanme skcnepumenta. IloctaHoBka w mpoBepka rumnore3. Hymepas
runore3a. [lonarue BeIOOpKH U €€ HJOCTOBEpHOCTh. Pa3bpoc B Ononornueckux JaHHBIX. OleHKa JOCTOBEPHOCTH MOTYyYEHHBIX
pe3ysbTaToB. [[pUUMHBI HCKaXEHUS PE3YJIbTATOB SKCIEPUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTa

Knerka kak Onosiorudyeckasi CicreMa

2.1

2.2

Knerka — cTpykTypHO-(pyHKIIMOHAIBHAS eQuHULA XUBoro. Mcropus oTkpbitusa KieTtku. Paborsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBann, M. Hlneiinen, P. Bupxos). OcHOBHbIE MON0XKEHHSI COBPEMEHHON KJIETOYHON TEOPHH.

MeTtoapl MOJNIEKYJISIPHONH M KIETOYHOM OMOJOTMH: MHKPOCKOIHUS, XpoMmarorpadus, 31eKTpodope3, METOJ] MEYEHbIX aTOMOB,
muddepeHIanbHOe HEeHTPUPYTrHpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

XHWMHYECKNHN COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHUKPOIIEMEHTHI. Boia u €€ poib Kak pacTBOPUTENS, PEareHTa, ydacTHe
B CTPYKTYPUPOBAHHMHU KJIETKHU, TEIUIOPETyIAUN. MHUHEpaabHbIE BEIIECTBA KIETKH, X OHonorndyeckas poib. Poib KaTHOHOB U
AQHUOHOB B KJIETKE.

Buonornueckue mnonumepsl. benku. AMHUHOKHUCIOTHBIM cocTtaB OeikoB. CTpyKTypsl OenkoBoil Mousiekynbl. llepBuunas
CTpyKTypa Oesika, MenTHHas CBs3b. BTopuuyHas, TpeTuuHas, YeTBEpTHUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OEnKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN OEIKOB.

VYrneBoasl. MoHOCaxapubl, 1ucaxapy/bl, OJIMrocaxapyuisl U nonucaxapusl. OOmHKN MiIaH CTPOCHUS U (PU3HMKO-XUMHUYECKUE
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CBOIicTBa yrneBoaoB. buonornueckue GyHKIIMHN YTIIEBOAOB.

Jlumuasl. TuapodunbsHO-rHApodoOHbIe cBoiicTBa. Kiaccudukaums munupo. Tpurmmmepunsl, ¢ochonunuabl, BOCKH,
crepounbl. buonorudeckue ¢ynkuuu aunuaoB. OOmye CBOMCTBa OHOJIOTMYECKHMX MeMOpaH — TEKy4YeCTb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.

HyxneunnoBeie kucnotel. [JHK u PHK. Crtpoenue nykiaenHoBbix KuUCIOT. HykneoTuawl. [IpUHIMIT KOMILUIEMEHTApHOCTH.
[Tpaswmiio Yapradda. Crpykrypa JIHK — nBoiinas crimpans. Mecronaxoxaenue u ouonorndeckue ¢pynkmuu JJHK. Buasr PHK.
Oyukuuu PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B MmoJiekyine AT®. buonornueckue pynkuun AT®. BoccranoBneHHbie
nepeHocurky, ux Gynkuuu B kietke. CekBenupoBanue JJHK.

CrpykTypHast Ouosiorusi: OMOXMMHYECKHE M OMO(MU3NYECKHE HCCIEeOBAHUS COCTaBa M TPOCTPAHCTBEHHOM CTPYKTYPHI
OHOMOJIEKYI

2.3

Tumsl KJIETOK: 3yKapruoTHYEcKas U pokapruoTuueckasi. CTpyKTypHO-(pyHKIMOHAIbHbIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuotrudeckoil kierku. Kierounas crenka Oakrepuid m apxeid. OCOOSHHOCTH CTpPOEHHS TeTepOoTpOPHON U
aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MEeCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Ctrpoenne u (YHKIMOHMPOBAHUE OJYKApPUOTHUYECKOW KieTKU. I[lmasmatmyeckas wmemOpana (rasmanemma). CTpyKTypa
IUIa3MaTHYecKo MeMOpaHbl. TpaHCIIOPT BeIIEeCTB Yepe3 IUIa3MaTHUeCKyr0 MeMOpaHy: naccuBHbIN (uddy3us, obaerdyéHHas
mubdy3usi), akTUBHBINA (IEPBUYHBIM U BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts memOpansl. PaboTta Hatpuii-
KaJMEBOTO Hacoca. DHJOLMTO3: MMHOLMTO3, (aronuro3. Jk3o1uTo3. Kinerounas crenka. CTpykTypa U (pyHKIMM KJI€TOYHOMN
CTEHKHU pacTeHuM, rpu0oB.

[Murornasma. Lluro3ons. Lutockener. JIBuwkenue nutorniasmsl. OpraHonsl kiaeTku. OqHOMeMOpaHHbIE OPraHOM bl KICTKU:
snpomazmatrueckas cetsb (OI1C), annapar ['onpmaky, 1M30COMBL, UX cTpoeHUE U PyHKIHMU. B3anMOCBA3b OJHOMEMOpPAHHBIX
opraHouioB kjeTku. CTpoeHue rpaHyisipHOro petukyiyma. CHUHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
['mankuii (arpanyasipHbIi) SHIOMIA3MaTHUECKUI peTuKyinyM. CekperopHas GpyHKIus anmnapara ['onbmku. TpaHcnopT BeliecTs
B KJeTke. Bakyonu pacturtenbHbIX KieTok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Crpoenue u (yHKUMHM MUTOXOHIPHM M miacTuia. IlepBUuYHbIe, BTOPUYHBIE M CIOKHBIE IUIACTHABI (OTOCUHTEIUPYIOLINX
9YKapuoT. XJIOPOIIACThI, XPOMOIUIACTBI, JIEMKOIJIACTHI BBICIINX PACTEHUH.

HememOpannbie opranon sl kinetku CtpoeHne U QpyHKIMM HeMeMOpaHHbBIX OPraHOMI0B KiIeTKU. Pubocombl. MukpoduiaMeHTsI.
Mpimieunble KiaeTkd. Mukpotpy6ouku. Knerounsiii nentp. CTpoeHHe M BH)KEHHE KTYTUKOB U pecHHYeK. MHUKPOTPYOOUKH
nuTOIUIa3Mbl. LleHTpros.

SAnpo. OGonouka sfapa, XpOMaTWH, KapUOIUIa3Ma, SIPBHINKH, MX CTpoeHHEe M (QyHKIMH. SInepHbIl OENKOBBIA MaTpHKC.
[TpocTpaHcTBEHHOE PAaCOIOKEHNE XPOMOCOM B HHTEP(a3HOM sape. benku XxpoMaTHa — TUCTOHBI.
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Knerounsie BkiitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 9YKapHOT (pacTUTENbHOM, )KUBOTHOM, TPHOHOIN)

2.4

AccUMUIISAIS U TUCCUMIUISIIMA — JIBE CTOPOHBI MeTaboim3ma. Tumbl oOMeHa BeIecTB: aBTOTPO(HBIA M reTepoTpOHBII.
VYyactue kucimopoga B OOMEHHBIX Ipoleccax. JHepreTuueckoe obecneueHue kieTku: npeBpamienne ATD B oOMeHHBIX
npoueccax. GepMeHTaTUBHBIN XapaKTep Peakluil KIeTOYHOro MeTabonn3Ma. DepMeHTHI, UX CTPOCHUE, CBOMCTBA M MEXAHU3M
neiictus. Kopepmentsl. OTinnunst JepMEHTOB OT HEOPTaHMUECKUX KaTalu3aToOpoB. benkn-akTHBATOPHI M OEIKH-UHTHOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKLUN OT pa3IMUHBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BeliecTB B KieTke. @oTocunTtes. Ponk xioporutactoB B porecce ¢porocunTe3a. CBeToBas u
temMHoBast (a3bl. IlponykTtuBHOCTH (hoTOCHHTEe3a. BriusiHue pa3iauuyHbIX (AKTOPOB HAa CKOPOCTh (DOTOCHHTE3a. 3HAuEHUE
¢dorocuHTE3A.

XemocunTe3. PazHooOpazue opraHn3MOB-XeMOCHHTETHKOB: HUTpUDUIMPYIOIINE OaKTepHH, jkene300aKkTeprn, cepodaKkTepu,
BOJIOPOJIHBIC OaKkTepuu. 3HAUEHNE XEMOCHHTE3a.

AnHaspoOHble opraHusmbl. Bunael Opoxkenus. IIpoaykTsl OposkeHMS M WX HCHOJB30BaHUME 4YEJIOBEKOM. AHa’pOOHBIC
MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH ¥ BO3OYIUTEHN OOJIe3HEH.

AdpoOHBIE OpraHum3Mbl. OTambl 3HepreTudyeckoro obmena. IloaroroBurensHbI 3Tan. [nukonu3 — OeCKHUCIOPOAHOE
pacIIerieHie TIIFOKO3HI.

buonorndeckoe oOkucieHue, WM KJIETOYHOE JAbixaHue. Poib MHUTOXOHIpUM B mporeccax OHOJIOrMYECKOIO OKHCIIEHHS.
Huxnumaeckue peakuu. OxucnutenbHoe ¢dochopunupoBanue. [IpenmyrecTBa a’poOHOro MyTH OOMEHa BEIIECTB MEpen
aHadpOoOHBIM. D(PPEKTUBHOCTH FIHEPTETUUECKOTr0 OOMEeHa

2.5

Peakuuu wmartpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTM B peaklUMSIX MaTpPUYHOTO CHUHTe3a. Peanusarus
HacecTBeHHON MH(opmarun. ['eHeTnueckuil koj, ero cBoicTBa. TpaHnckpunuus — marpuuHblii cunte3 PHK. Ilpunummne!
TPAHCKPUIILIUK: KOMIUIEMEHTapHOCTb, AHTHUIApaIEIbHOCTh, ACHUMMETPUYHOCTh. TpaHcmsiimss W €€ JTambl. YyacTue
tpancnoptHbix PHK B Ouocunreze Oenka. YcnoBust O6uocuntesza Oenka. KomumpoBanue amuuokuciaor. Poms pubocom B
OuocHuHTe3€e OenKa.

Opranuzanys reHoMa y IpoKapuoT U 3yKapHoT. Perynsuus akTHBHOCTH T'€HOB y npokapuoT. ['unoresa onepona (. XKaxoo,
K. Mano). Perynsuus oOMeHHBIX IpolieccoB B KieTke. KineTounslit romeocras.

Bupycel — HekseTouHble (GOpMBI KHU3HU U 0OMUTraTHbIE Mapa3uThl. CTpOeHHE MPOCTHIX U CIO0XKHBIX BUPYCOB, PETPOBUPYCOB,
OaxTeprodaros.

BupycHhble 3a0o1eBanus uenoBeka, KUBOTHbBIX, pacteHuid. CIIN]I, COVID-19, counanbHbie 1 MEAUIIMHCKHUE TTPOOIIEMBI

2.6

Krnerounsrif mukim, ero nepuonasl u perynsnus. Uatepdaza u Mmuto3. OcoOEHHOCTH MPOIIECCOB, MPOTEKAIONUX B UHTEpdase.
[TogroToBka kineTkn K JneneHuto. [IpecuHTeTHYECKMA (MMOCTMUTOTHYECKHUH), CHHTETHYECKUH W TMOCTCHHTETHYCCKUN
(IPEeMUTOTUYECKUI ) IePUOIbI UHTEP(A3BL.

Marpuunbiii cunte3 JIHK — perumukanus. [punnune! pernmmkanuu JJHK: koMmieMeHTapHOCTh, MOJYKOHCEPBAaTUBHBIN CUHTE3,
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antunapawuieabHoctb. Mexanusm permkanuun  JIHK. Xpomocombl. Ctpoenne xpoMocoM. Temomepbl W Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. MIUIOMAHBIA M TaluIONMIHBIA HAOOPB XPOMOCOM. ['OMOJOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jenenue xnetku — muro3. Crtaguu MHUTO3a M MPOMCXOASIIME B HUX Ipouecchl. Tumbsl MuTo3a. KapnoknHes M IUTOKHHES.
buonoruueckoe 3HaueHHWe MHTO3a. Peryndnus MUTOTHYECKOro LHMKIA KiIeTku. [Iporpammupyemasi kieToyHash rudenp —
arornTo3.

DyHKIHUOHAJIbHAs TEHOMHKA

OpFaHI/ISM KaK OHOJIOTHYECKas CHCTEMA

3.1

3.2

OnHOKIIETOUHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHbIE OPIraHU3Mbl 1 MHOTOTKaHEBBIE OPIaHU3MBI.

@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrioyioe (BKJIIOYas BEreTaTMBHOE) M MOJ0Boe. Buabsl Oecrnonoro pa3MHOXKEHUS:
MIOYKOBAHUE, CIIOPYJIAIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

[TomoBoe pasmHoxkenue. IlomoBele kineTku, mnu ramersl. Meio3. Cragum Mmenosa. IloBeneHne xpomocoM B Melo3e.
Kpoccunrosep. buosornueckuii CMbICI MeH03a U ITOJIOBOTO Iporecca. Meo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[TpenzapoapimieBoe pa3zButue. I'ameroreHe3 y >kMBOTHbIX. [lonoBble kene3pl. OOpazoBaHME M Pa3BUTHE MOJIOBBIX KIIETOK.
Cnepmartorenes u ooreHe3. CTpoeHHUE MONOBbIX KJIEeTOK. OMIoI0TBOpeHHEe U 3MOPHOHAIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI
OILIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuyansHOe pa3BUTHE OpraHu3MoB (oHTOreHes). Craguu 3MOproreHe3a *KMBOTHBIX (Ha MpuMepe JiArymku). pobienue.
Tumnel npobaenus. OcoOeHHOCTH APOOJIeHHsT MIIEKOMUTAIOIIMX. 3apoJbIIeBble JUCTKU (TacTpyysius). 3akjiagKka OpraHoB U
TKaHell M3 3apOJbIIIEBbIX JIMCTKOB. B3anMHOe BIMSHHE 4YacTel pa3BHUBAIOLIETOCsS 3apojbliia (3MOpHOHATbHAS WHIYKIINSA).
3akjaaKa IJIaHa CTPOCHHUsS >KMBOTHOTO KakK pe3yibTaT MEepPapXMUECKUX B3aMMOJCHCTBHI reHOB. BnusHue Ha 3MOpHOHaIbHOE
pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAOLIEH Cpepbl.

Poct u pasButue xuBoTHbIX. [locTamOpuonanbhelii nepuo. Ilpsmoe u Henpsmoe passutue. PazButue ¢ meramopdos3om y
OECrO3BOHOYHBIX U T03BOHOYHBIX JKMBOTHBIX. buojormdeckoe 3HaueHHE NPSIMOTO U HENPAMOIO Ppa3BUTHS, UX
pacnpocTpaHeHue B Ipupoze. Tumbl pocra XKUBOTHbIX. (DakTOpbl peryisauMM pocTa >KMBOTHBIX M ueioBeka. Craauu
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M yesoBeka. [Ileprosl oHTOreHesa yenoBeka.

PasmHoxenue u pasButue pacteHuid. 'amerodur u cnopodur. Melio3 B kM3HEHHOM IMKiIe pacTeHuid. OOpa3oBaHue crop B
npouecce wmenosza. ['amerorenes y pacrenuil. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTENIBHBIX OpPraHu3MoB. JIBolHOeE
OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHHil. OOpa3oBaHKe U pa3BUTHE CEMEHU. MeXaHU3MBbl pEryIsiud OHTOTEHEe3a Y PacTeHHUH
1 )KMBOTHBIX

I/ICTOpI/ISI CTAHOBJICHUA W Pa3BUTHUA I'CHCTHUKH KaK HAyKH. OCHOBHBIEC TE€HETUYECKHE MOHITHUS W CHMBOJLI. I OMOJOrHYHEIC

XPOMOCOMBI, aJUIeNIbHBIE TEHBI, AJIbTePHATHBHBIC MPU3HAKH, JIOMUHAHTHBIH W PEIECCHBHBIA MPU3HAK, TOMO3UTOTA,
TreTEepPO3UroTa, 4YUCTash JIMHUS, TUOpUABI, TeHOTHN, GeHOTun. OCHOBHBIE METOJbl TEHETHKW: THOPHIOJOTUUYECKHM,
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HHTOHOFH‘IGCKHﬁ, MOJ'IeKy.]'IHpHO-FeHeTI/ILIeCKI/Iﬁ

3.3

Monorubpunnoe ckpeuypanue. IlepBbiii 3akoH MeHzenst — 3aKoH equHooO0pa3ust THOpUIoB mepBoro nokosnenus. IIpasuio
JOMUHUpPOBaHUA. BTopoii 3akoH MeHzenst — 3aKOH paculeryieHus NMpHU3HakoB. L{uTojormueckue OCHOBBI MOHOTHOPHIHOTO
CKpeIIMBaHus. [ MIoTe3a 4ucToThl raMer.

AHanuzupyrouiee ckpeuuBaHue. [IpoMexyTouHbIl XapakTep Haclie[oBaHMs. PaciienieHue NpU3HAKOB IPU HENOJHOM
JOMMHHUPOBAHUH.

Jurubpunnoe ckpemBanue. Tperuii 3akoH MeHaenst — 3aKOH HE3aBUCHMOTO HACIIEOBaHUS MPU3HAKOB. L{uTonormueckue
OCHOBBI IUTHOPHUTHOTO CKPELIBAHHUS.

CuennenHoe HacnenoBaHue npuszHakoB. Paborel T. Moprana. CuernsieHHOE Hacjel0BaHUE T€HOB, HapyIIEHUE CILEIJICHUsS
MEXy FreHaMu. XpOMOCOMHas TEOpHsl HAaCJIEeICTBEHHOCTH.

l'eneruka mnoma. XpoMOCOMHBIM MEXaHM3M OIpElENeHUs IoJla. AyTOCOMBI M IIOJIOBBbIE XPOMOCOMBI. ['OMOrameTHbIl H
reTeporaMeTHbIN MoJI. ['eHeTrndeckas cTpyKTypa IoJIOBBIX XpoMocoM. HaciieroBanue Npu3HaKoB, CLEIUIEHHBIX C I10JIOM.
l'enotun kak wnemoctHas cucrema. llnedorponus — MHOXKECTBEHHOE JCHUCTBHE TeHA. MHOXKECTBEHHBIM aJUIEIU3M.
B3aumopeiicTBue HeauienpHbIX TeHoB. KommiementapHocTs. Onucras. [lonnMepus

3.4

B3aumoneiictBue reHotuna u cpeabl npu  (opmupoBaHuM (peHotuna. M3MeHumBocTh mpu3HaKkoB. KauecTBeHHBIE U
KOJINYECTBEHHBIE MPU3HAKU. BUIbl N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASI.

MoudukanmonHas H3MeHUUBOCTb. Poib cpernbl B popMupoBaHum Moan(pUKaMOHHON n3MeHunBocTH. Hopma peakuiny npusHaka.
Bapuarmonsslii psi v BapuaonHast kpusast (B. Moranncen). CoiicTBa MOAM(PHUKAIIMOHHON H3MEHYMBOCTH.

l'enotunmnueckass wu3MeHuMBOCTh. (CBOMCTBA T'€HOTUIMYECKOH W3MEHUMBOCTH. BHIBI T€HOTHMINHWYECKOW HW3MEHYMBOCTU:
KOMOWHATUBHAs!, MyTaL[IOHHASL.

KomOunatuBHas n3MeHUYMBOCTh. Mel03 U MOJIOBOW MPOLIECC — OCHOBA KOMOMHATHBHOW W3MEHUYMBOCTU. Poib KOMOMHATHMBHOI
U3MEHYMBOCTHU B CO3aHMH T€HETUYECKOTO Pa3HO00pasus B Mpezieax 0JJHOTO BUA.

MyranoHHas U3MEHYUBOCTh. BUibl MyTaluil: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. CTIOHTaHHBIE U MHIYLIUPOBAaHHBIE MYTallWU.
SAnepHble 1 nuTOIIIa3MaTnyeckue Mytauui. CoMaTHYECKHE U NOJI0BbIe MyTaluy. [[prnurHbl BOSHUKHOBEHHS MyTaluil. MyTareHsl
U WX BIIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOIO Mpolecca. 3aKOH NOMOJIOTMYECKHX PSAI0B B HACIIEICTBEHHOU
n3meHunBocty (H.M. BaBuiioB). BHesinepHast ©'3MEHUMBOCTD M HACIIEICTBEHHOCTD

3.5

Kapuorun yenoseka. MexayHapoaHas nporpamMma MCCIEA0BaHNs F€HOMA 4eJI0BeKa. MeTo/bl U3yUeHUs] TEHETUKH YEJIOBEKA:
reHeaqornyeckuii, OJIM3HENOBBINA, IIUTOrEHETUYECKUH, MOMYJIALUOHHO-CTATUCTUYECKUN, MOJEKYISIPHO-TeHETUYECKUH.
CoBpeMEHHOE OIpeIe]IeHNE TEeHOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE, FEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ noMoibto [11P-
ananm3a. HacnenacTBenHbie 3a00sieBaHus YelloBeKa. | eHHbIE M XpOMOCOMHBIE 0OJIE3HHU YesoBeKa. bolle3HM ¢ HaCIeCTBEHHOM
NPEeAPACION0KEHHOCThIO. 3HAUCHUE MEIMLMHCKONH TeHETHKH B TPENOTBPAIICHUH M JICUCHUM TeHETHYECKHX 3a00JIeBaHHMA
yenoBeka. CTBOJIOBBIE KIIETKH
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3.6

3.7

JomecTukanus U cenekuus. 3apoxIACHUE CEJCKIMU U aoMectukanuu. Yuyenue H.M. BaBunoBa o LeHTpax MpPOMCXOXKACHUS U
MHOT000pa3us KYJIbTYPHBIX pacTeHUid. PoIlb celleKiuy B CO3JaHUU COPTOB PACTEHUN U TIOPOJ] )KUBOTHBIX. COpT, TOPO/Ia, IIITaMM.
3aKOH rOMOJIOTHUECKUX PSAZOB B HacieacTBeHHON u3MenunBoctu H.M. BaBuioBa, ero 3HaueHue A5 CeNEeKIMOHHOM PadOThI.
MeToap! ceneKIMoHHON paboThl. VICKycCTBEHHBIN 0TOOP: MAaCCOBBIM M MHAMBHIYaTbHbIH. DTanbl KOMOWHAIIMOHHON CENEKINH.
HcnpiTanue nmpousBoguTeneil mo motroMctBy. OTOOp MO IE€HOTHUITY C MOMOIIBI0 OIEHKU ()eHOTHUIIa MOTOMCTBA M OTOOp IO
TE€HOTHUITY ¢ ToMoulpto ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOHN paboThl. PanuanuoHHBI M XUMHUYECKUN MyTareHe3 KakK HCTOYHUK
MyTalui y KyJIbTYpHBIX ()OpM OpraHu3MoB. Vcrmonp30BaHNEe TCHOMHOTO PEIAKTHPOBAHMS U METOAOB pekoMOnHaHTHBIX JTHK
JUISl TIOJTyYE€HHSI ICXOJHOTO MaTepuana JJis CeJIeKINH.

[Tonmyyenne momumuionoB. BHyTpuBUIoBas rulOpuan3anus. bam3kopoAcTBEHHOE CKpellBaHue, wid UHOpuauHr. HeponacrBenHoe
CKpelllMBaHue, Wwin ayTopuauHr. ['erepo3uc u ero npuyunbl. Mcnons3oBanue rereposuca B cenekuun. OtaanéHHas ruOpuan3arys.
[Tpeononerne Gecrutouss MeKBUIOBBIX THOPUIOB. JIOCTHIKEHUS CEEKIMH PACTCHUI U dKHBOTHBIX

OOBEKTHI, HCIOJIb3yeMble B OMOTEXHOJOTMH, — KJIETOYHBIE M TKaHEBBIE KYJIbTYPbhl, MUKPOOPTAaHH3MBI, MX XapaKTePHCTHKA.
TpanuionHass OMOTEXHOJOIUA: XJIeOONeueHNne, MOMydeHue KMCIOMOJIOYHBIX MPOAYKTOB, BUHOJEINE. MHUKpPOOHOIOTHUECKHA
cuHTe3. OOBEKTHl MUKPOOHOJIOrMYecKHX TexHosnorui. ITpousBonacTBo Oenka, aMUHOKHCIOT M BUTAaMUHOB. VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA AULIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO TpaHCIUIaHTaUU SAEp KIETOK.
XpoMocoMHas U reHHasi nHxkeHepus. VIckycCTBeHHBIN CHHTE3 reHa U KoHcTpynpoBaHue pekomOuHaHTHbIX JJHK. JlocTrxxenus
U MEePCIEKTUBBI XPOMOCOMHOM 1 TeHHON MHKeHeprH. MeluIHcKre OMOTeXHOIO0ruu. Vcroib30BaHHe CTBOJIOBBIX KIETOK

4.1

Cucrema 1 MHOroo0pasue OpraHnyecKkoro Mupa

buonoruueckoe pasHooOpaszue opranusmoB. CoBpeMeHHas cucTteMa opraHudyeckoro mupa. I[IpuHuunel knaccuduxanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHUS U KHU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OpPraHm3MoB. bakTepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, Ipyrue HpoTUCThl. KosoHHManbHblE opraHu3Mbl. J[BM)KEHHE OJHOKIIETOYHBIX OPIaHHU3MOB:
amMEOouaHOoe, JKI'YTUKOBOE, PECHUYHOE. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MOB. Pa3zapa)kuMocTh y OJHOKJIETOYHBIX
OpraHu3MoB. TakcHChI

4.2

MHOrokneToynsle pacreHus. B3auMoOCBsA3b 4YacTeld MHOIOKJIETOYHOIO oOpraHus3ma. TkaHu, opraHbl M CHCTEMBI OPraHOB
MHOTOKJIETOYHOrO opranu3ma. OpraHm3m Kak eauHoe 1nenoe. TkaHu pacTeHuidl. Tumel pacTUTENBHBIX TKaHEH:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOJIAIIAs, OCHOBHAsI, MexaHu4yeckas. OCOOEHHOCTH CTpOeHMS, (PYHKIMH M pacHoiI0KEeHUs
TKaHEN B OpraHax pacTeHHUU

4.3

BereraTtuBHble M TeHEpaTUBHBIE OpraHbl pacTeHUi. DYHKIIMU OpraHoB W cucteM opraHoB. Kapkac pactenuii. [[BrxkeHue
MHOTOKJICTOYHBIX paCTeHHfIZ TPOIMU3MBI W HACTHH. HOFJIOIJ_ICHI/IC BOAbI, YTJICKUCJIOTO Tra3a W MUHCPAJIbHBIX BCHICCTB
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pacrenusmu. Jlpixanue pacteHud. Juddy3us razoB yepe3 MNOBEPXHOCTb KIETKH. TpaHCIOPTHBIE CHUCTEMBI pPACTEHUI.
Boigenenue y pacreHuil. 3ammra y MHOTOKJIETOUYHBIX pacteHuil. Kyrukyna. CpencrBa macCMBHOM M XMMMUYECKOH 3aIlMTHI.
duroHIUAEL.

PaznpasxxumocTs 1 perynsanus y Opranu3MoB. Pa3npaxuMoCTh U peryiisiiys y MHOIOKJIIETOYHBIX pacTeHUi. PocToBBIE BelecTBa
U UX 3HaYCHUE

4.5

4.6

MHOrOKJIeTOYHEIE KMBOTHBIE. B3aMMOCBSI3b YacTei MHOTOKJIETOYHOT'O OpraHnus3ma. TKaHI/I, opranbl U CHUCTCMbI OPraHOB
MHOT'OKJICTOYHOI'0 OpraHu3ma. OpFaHI/I?:M Kak eaumHoe 1enoe. I'omeocra3. TKaHM XMBOTHBIX M YEJIOBEKA. THIIBI KHMBOTHBIX
TKaHEH: onuTCiialibHasa, COCAMHUTCIIbHASA, MbIILICUHAA, HCPBHAs. Ocobennoctu CTPOCHHUA, (bYHKI_II/Iﬁ H PACIIOIIOKCHHA TKaHEH B
OopraHax KMBOTHBIX U YCJIOBCKA

Opranel U cuCTEMBl OPraHoB >KMBOTHBIX. DYHKIMM OpraHoB M cucreM opraHoB. Omnopa Tena opraHu3MoB. CKeneTsl
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblil 1 BHyTpeHHU ckeneT. CTpOeHHE U THUIbI COEUHEHUS KOCTEH.
JIBuKeHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue >kuBoTHbIX. IluTaHue MO3BOHOUYHBIX >KUBOTHBIX. JIBIXaHHME *XKMBOTHBIX.
Kosxnoe apixanue. XKabepHoe u 1€rouHoe JpIXaHue.

JIpIxaHuE MO3BOHOYHBIX KMBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHNE CTPOCHMSI JIETKUX MMO3BOHOYHBIX JKUBOTHBIX. /[pIXaTenbHas
cCUCTeMa uyeloBeKa. MexaHu3M BEHTWIIIMM JIETKUX y NOTHUIl U MIEKONUTAaroMmMX. TpaHCHOPT BEIIECTB y OpPraHU3MOB.
TpaHcnopt BeniecTB y KMBOTHBIX. KpoBeHOCHast cucreMa u €€ opranbl. KpoBeHOCHast cHUCTEMa MO3BOHOYHBIX KHBOTHBIX.
Kpyru xpoBooOparieHus. OBOJIIOLMOHHBIE YCIOXHEHHS CTPOEHHS KPOBEHOCHOM CHCTEMBbl ITO3BOHOYHBIX >KHBOTHBIX.
Brinenenue y opranusmoB. Beinenenne y x&uBoTHbIX. CokpartuTenbHble Bakyosnnd. Oprassl BoieseHns. CBs3b MOJIOCTH Tela ¢
KPOBEHOCHOM M BBIIEIUTEIbHON crucTeMaMu. BrisieseHre y M03BOHOYHBIX KUBOTHBIX. 3alllUTa Y MHOTOKJIETOUHBIX )KUBOTHBIX.
IToxpOBBI ¥ UX IPOU3BOIHBIE.

PaznpaxxumocTs U peryisuus y opraHu3MoB. Pa3ipakuMocTh y OJHOKIJIETOYHBIX OpraHu3MoB. Takcuchl. Paznpaxumocts u
peryJisiliisg y MHOTOKJIETOUHBIX pacTeHuil. POCcTOBBIE BEIIECTBA U MX 3HAUCHHUE.

HepBHast cucrema u pednexkropHas perynsduus y MHOTOKJIETOYHBIX KHBOTHbIX. HepBHas cucrema u €€ OTHETBL
OBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputMoB u mnporpamMMm Uit 3(deKTHBHOW (YHKIMOHATBLHOW aHHOTAllMM TE€HOMOB, TPAHCKPUIITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, ’KMBOTHBIX U YEJIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3JO0POBLC

5.1

Oprasbl U CUCTEMBI OpraHoB yesioBeka. OT/ieNnbl FOJ0BHOTO MO3Ta IMO3BOHOYHBIX KUBOTHBIX. Peduieke u peduexropHas ayra.
besycnoBHble U ycinoBHbIe peduiekchl. ['ymMopanbHasi peryisiius U SHIOKPUHHAs CHUCTEMa YKUBOTHBIX M yelloBeka. JKenesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBIL. JlelicTBHE TOPMOHOB. B3aMMOCBSA3b HEPBHOU M 3HAOKPHUHHOM CHCTeM. l'mmoramamo-
runodusapHas cucrema. Peduiexc u peduiekropHas nyra. be3ycioBHbIe U yCTOBHBIE pedIeKCh
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5.2

3amura opranuzMa or OosiesHed. MMyHHas cuctema 4denoBeka. KieTOuHbIH M ryMOpaabHbIi UMMYHUTET. BposknE¢HHBIN,
npuoOpeTéHHbIN  crierduuecknii UMMyHHTET. Teopus KiIOHaIbHO-cesniekTuBHOro uMmmyHureta (IL.Opmux, @®.M.bepner,
C.Tonerasa). BocrianurenbHble OTBEThl OPraHU3MOB. PoJib BpOKIEHHOTO HIMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUM

5.3

5.4

5.5

KpoBenocHas cucrema u e€ opranbsl. Cep/ilie, KpOBEHOCHbIE COCYIIbI U KpoBb. Kpyru kpoBooOpaiienus. Pabora cepana u eé
perymsus

Hpixanne uenoBeka. Juddys3us razoB yepe3 MNOBEPXHOCTh KIETKU. J[pIxaTenbHas cucTeMa uYeloBeka. JlpixaTenbHas
MOBEPXHOCTh. Peryisimmst neixanus. J{prxatenbHbie 00bEMBI

[MumeBapurensHas cucrema yenoBeka. OTaeNbl TUIIEBAPUTEIBHOTO TpakTa. [lumeBapuTenbabie xKeae3bl. BHYyTpUIOI0CTHOE U
BHYTPHUKJIETOUYHOE MUIIEBAPEHHE

5.6
5.7

6.1

[ToxpoBbl u ux mnpousBoanbie. Opranbl BbiaeneHus. [louku. Ctpoenune u ¢yHKIMOHHpOBaHHE HedpoHa. DunpTpanms,
CeKpelusi 1 00paTHOE BCaChIBAHUE KaK MEXaHU3MbI paboThI OpraHoB BeleneHusi. OOpa3oBaHUEe MOUYH Y YeIOBEKa

JIBmkeHue yenoBeka: MplmedHas cuctema. CKeJleTHbIe MBI U uX padota. CTpoeHHe U TUIIBI COSAMHEHUS KOCTEH
Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

OpomonmonHas teopust Y. Jlapsuna. IIpenmnocsuiki BOSHUKHOBEHMs JapBuUHW3MA. KW3HBb M Hay4Has JeqaTelbHOCTh Y.
JapBuHa.

JBwxkymue cuibl 3Boonuu BUoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTh PAa3MHOXKEHHUS OPTaHW3MOB, HACIEIACTBEHHAS
M3MEHUYUBOCTbh, OOpH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII OTOOD).

Odopmnenune cuntetnyeckoit Teopun sBomtonmuu (CTD). HeltpanbHas teopus sBostonnu. CoBpeMEHHas IBOJIOIMOHHAS
Ouosorus. 3HaueHHEe YBOJOIIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUpa

6.2

[onynsus kak sjneMeHTapHas eAuHMLA 53BOJOLMU. COBpEMEHHBIE METOJbl OLIEHKH TI'€HETHYECKOTro pa3HooOpasus U
CTPYKTYpbl Tonynsiuil. I3mMeHeHue TeHO(OHAA TMOMYNALMM KaK DJIEMEHTApHOE OSBOJIOIMOHHOE sIBIEHHE. 3aKOH
reHerudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

OneMeHTapHble (DAaKTOPBI (ABMIKYIIME CUJIBI) BONIOUMU. MyTannoHHbIH npouecc. KomOuHaTHBHAsS M3MEHYMBOCTH. [[peiid
TE€HOB — CITy4aiiHble HEHAIIPaBJICHHBIC H3MEHECHMSI YacTOT ajuiesiel B momyssiiusax. D ekT ocHoBarenss. Murpanuu. M3omsims
HOMYJISAIMIA: reorpaduyueckas (IpOCTPaHCTBEHHAs ), OMoornyeckas (penpoayKTHUBHAs).

EctectBenHbIil 0TOOp — Hanpasistoumii haktop 3Bosonnn. GOopMbl €CTECTBEHHOT'O 0TOOpa: ABMXKYIIHMM, CTAOMIM3UPYIOLIHA,
paspbiBaroIuil (qu3pynTrUBHEIA). [TonoBoii oT6op.

[Tprcnioco0NeHHOCT OpPraHU3MOB KakK pe3yJlbTaT MHUKPOAIBOJIOLUMK. BO3HMKHOBEHHE MPHUCIIOCOONIEHUNH Y OpPraHU3MOB.
Apomopdo3sl U unmoamantauuu. I[lpumepsl mnpucnocoOieHuid y opranu3moB. OTHOCHTENBHOCTH MPHUCIOCOOICHHOCTH
OpPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BmmooOpa3oBaHue Kak pe3yibTaT MHUKPOIBOMIOLMHU. M30msamust — Kir0oueBoil ¢axTop
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Bugo0OpazoBanusa. Ilytu u  cmocoObl  BHpooOpa3oBaHMs: — ajulonaTpuyeckoe (reorpaduyeckoe), CHUMIATPUUYECKOE
(9KOJIOTUYECKOE), «KMTHOBEHHOEY (TIOJIMILIONIN3AIHS, THOpHaU3amus). JJTUTeIbHOCTh SBOTIOIIMOHHBIX TTPOIECCOB.
Mexanu3zmbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Posip  sBoMOLIMOHHON OHONOrMM B pa3paboTKe HAyYHBIX METOAOB COXpaHEHUs OuopazHooOpasus. MHKpPOIBOMIONHA U
KODBOJIIOLIMA [TAPa3UTOB U UX X0351eB. MexaHu3Mbl (OPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI ¢ Hel

6.3

Metonbl HM3ydeHHS MAaKpOdBOIONUHU. [lalcOHTOIOrHMYECKUE METOAbl HM3ydeHHs SBoionuu. llepexomnbie (GopMbl U
¢drtoreHeTUYeCKHe Psiibl OPraHU3MOB.

buoreorpaduyeckue meTopl n3yueHus sBomonuu. CpaBHenue Guopsl u ¢payHbl MAaTEPUKOB M 0cTpoBOB. bruoreorpaduueckue
obnactu 3emyin. BUabl-a3HAEMUKH U PENTUKTBHI.

OMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIECKHE METObI M3yUEHUS SBONIONMH. | 'eHeTHUYeCKre MEXaHU3Mbl SBOJIIOINH
OHTOTEHE3a W TOSIBIICHHS SBOJIIONMOHHBIX HOBIIECTB. [ 'OMOJIOTHYHBIE M aHAJOTHMYHBIE OpPraHbl. PyauMeHTapHBIE OpTraHbl U
aTaBU3Mbl. MOJICKYJIIPHO-TEHETHYECKUE, OMOXMMHUYCCKHE U MAaTEeMAaTUYCCKUE METOJIbl M3YUCHUS IBOJIOIMH. [ OMOJIOTHYHBIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOSHHS (PUITOTCHETHYECKUX ICPEBBEB.

XPpOMOCOMHBIE MYTallUU U HBOJIOLSI TEHOMOB.

OO6mume 3akoHOMepHOCTH (MpaBuiia) 3BooMH. HeoOpaTumocTh 3BoONUM. AmanTuBHas paguaius. HepaBHOMEpHOCTH
TEMIIOB 3BOJIOIMH

6.4

HayuHble runoTes3sl NporcxXoxaeHUs KU3HU Ha 3emiie. AOuorenes u naHcrnepMmus. JloHaydyHble MPEACTABIECHUS O 3aPOXKICHUN
KHU3HM (KpealMoHM3M). I'mmore3a MOCTOSHHOTO CaMO3apoXKACHUS KHM3HM U e€ ompoBepxkeHue omnbiTamu @D. Penum, JI.
Cnamnanuanu, JI. [Tacrepa. [IpoucxoxkieHne >Ku3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HEOpraHudeckoil spomronuu. [lnaHerapHas (reojorMyeckasi) 3BOMIONMS. XHUMHYECKas SBOJIIOLHUS.
AOUWOTeHHBIN CHHTE3 OpraHuYecKuX BemiecTB u3 Heopranudeckux. OneitT C. Munnepa u I'. FOpu. O6pa3zoBanue noJuMepoB U3
MoHomepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa nepsuuHoro Oynsona J[x. XonaeitHa, reHeTndyeckas runore3a
I'. Ménnepa. Pubosumer (T. YUek) u rumote3a «vupa PHK» V. I'mnbGepra. ®opmupoBanne MeMOpaH W BO3HMKHOBEHHE
IIPOTOKJIETKH.

Ucropus 3emnu u MeToabl €€ n3ydeHus. Mckonaemple opranndeckue octaTtku. ['eoxpoHonorus u €€ Metopl. OTHOCUTENbHAS 1
abcomroTHas reoXpoHosorus. ['eoxpoHonornueckas mKaa: S0Hbl, Spbl, IEPHOJIBL, STTOXH.

HauanpHbple sTambl opraHudeckod »sBoftouud. llosiBleHne W SBOJIOLHMS MEPBBIX KIETOK. OBOJIOLUS MeTaboiau3Ma.
Bo3nukHoBeHne mnepBbIXx sKocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOIIEHKM Kak aHajor TEepBBIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpoKkaprOTEl U 3yKapHOTBHI.

[Ipoucxoxaenue sykapuor (cumMOMOreHe3). DBOJIOIMOHHOE MPOUCXOXKICHUE BHPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3TaIbl IBOJIOIUH BhICIIUX pacTeHUH. OcHOBHBIE apoMop(o3bl pacTeHHi. Brixo pactenuit Ha cymry. [losiBinenue




-64 -

6.5

CIIOPOBBIX PAaCTEHU U 3aBoeBaHUE UMU cylin. CemeHHble pacTeHus. [IporcxoxkaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIE ATaIlbI 3BOIONNU KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(]O3bI )KUBOTHBIX. Benackas gayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIOB. [lepBble XOp0BBI€ )KUBOTHBIE. JKN3HB B BOJE. DBOJIOLMS NO3BOHOUHBIX. [Iponcxoxaenue
ampubuit u pentwimid. llpoucxoxknenue wrekonurarommx W nrtul. [lpuHmun kimodeBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTHe XH3HN Ha 3eMIIe 110 DpaM | TIEPUOJIaM: apXei, MPOTEPO30i, MMaaeo30i, Me3030H, KaifHo30i. OO0mIas XapakTeprucTuKa
KJIUMaTa ¥ TeoJIOrMuecKux mporeccoB. [losiBIeHHe U paciBeT XapaKTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS U
BJIMSTHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPaHUS — 3KOJIOTMUYECKUE KPU3UCHI MPONULIOro. [[pUuunHbI U CleICcTBUS MacCOBBIX BRIMUpPaHHU. COBpEMEHHBIN
HKOJIOTMYECKUI KPU3UC, ET0 0COOEHHOCTU

Paznensl u 3amaun antponosnoruu. Meroabl aHTponosioruv. CTaHOBIEHHE NPEACTABICHUN O INPOMCXOKJIECHUM YEJIOBEKa.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoacTBO 4YenoBeka € KUBOTHBIMU. CHCTEMaTHUYECKOE IIOJIOKEHHE uelloBeka. CBUAETENIBCTBA CXOJCTBA YEIOBEKA C
KUBOTHBIMHU: CPaBHUTEILHO-MOP(OJIOTHUECKUE, 3MOpHOIoTHIecKre, GU3NO0I0ro-OMOXUMUYECKUe, ToBeAeHYecKre. OTInyus
YyeJloBeKa OT KMBOTHBIX. [IpsIMOX0KIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. PazBuTHE TOJIOBHOrO Mo3ra M BTOpOM
CUTHAJIbHOU CHUCTEMBI.

JBuoxyme cuibl (pakTopbl) aHTpOIOreHe3a: Ouojorndyeckue, coruanbHble. COOTHOIIEHHE OMOJIOTMYECKMX M COLUAIbHBIX
(akTOpPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaUU AHTPOIIOTe€HEe3a. ABCTPAJIONUTEKU — ABYHOTHE Npeku jrojaed. UenoBek yMmesblid, MepBble M3TOTOBICHUS
opyauil Tpyna. YenoBek npsAMOXOJAIIMN U TEpBbIi BBIXOJ Jrojei 3a npenensl Appuku. YenoBek reiaenboeprckuit — oommii
IIPEIOK HEaHAECPTAIBbCKOIO YEIOBEKA M Y€I0BEKa Pa3yMHOT0. YeloBeK HEaHIePTAIbCKUN KaK BUJ JIFOACH XOJOJIHOTO KIMMaTa.
YenoBek pa3yMHBIN COBPEMEHHOT'O TUIIA, IEHUCOBCKHI YeIOBEK, OCBOEHNE KOHTHHEHTOB 3a MpeaeaamMu AQpUKH.

OBOJIIOLIMS.  COBPEMEHHOIo uesnoBeka. EcTecTBeHHBIH OTOOp B MONYIAUMAX 4YeloBeka. MyTallMOHHBIA Ipolecc |
nonumopdusm. IlonmynsuroHHble BONHBI, Apeid reHoB, Murpauus U «3¢@(EeKT ocHOBATeNs» B MOMYJSALUSIX COBPEMEHHOIO
4eJI0BEKA.

Yenoseueckue pacel. [lonstue o pace. bonbimme pacbl: eBponeouaHas —(e€Bpas3uiicKasl), aBCTpajlo-HETpOUHAs
(9KBaTOpHANIbHAS), MOHTOJIOUAHAs (a3MaTCKO-aMepHUKaHCKas). Bpems u myTu paccereHust yenoBeka Mo IuiaHeTe. EXMHCTBO
yenoBeueckux pac. HayuHas HecocTosATenbHOCTE pacu3ma. [IprcrnocoOaeHHOCTh YeI0BeKa K Pa3HbIM yCIOBUAM OKPYKAIOLIEH
cpenbl. Biusinue reorpaguueckoii cpesl U apeiida reHoB Ha MOP(OIIOTHIO U (PU3UOIOTHIO YeTIOBEeKa

OKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTH

7.1

Pa3nensl u 3anaun sxonorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMH.
Metoasl skonoruu. IloneBbie HaOmOAEHNA. DKCIIEPUMEHTHI B DKOJIOTUHU: TPUPOJHBIE U JiabopaTopHble. MojenupoBaHue B
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9KOJIOTUHA. MOHUTOPUHT OKPYXKAIOIIEH CPeIbl: JOKAIbHBIN, PErMOHATBHBIN M TI100aTbHbIN

7.2

Okonoruyeckre (GakTopbl U 3aKOHOMEpHOCTH ux aAedcTBus. Knaccudukanus skosoruueckux (akTopoB: aOMOTHUYECKUE,
OouoTnueckue, antpornoreHnsle. OOImME 3aKOHOMEPHOCTH ACWUCTBUS dKoiormueckux (akropos. IlpaBmio munmmyma (K.
[npenrens, }0. JInbux). TonepaHTHOCTh. DBpUONOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue pakTopsl. CBET Kak dKosorndeckuii pakrop. JleldcTBrE pa3HbIX yYaCTKOB COJIHEYHOTO CIIEKTPA Ha OPraHU3MBI.
OKOJIOTMYECKHUE IPYIIBI PACTEHNUI U )KUBOTHBIX I10 OTHOIIECHHUIO K cBeTy. CUTHasbpHas poiib cBeTa. GoTonepruoausM.
Temmeparypa kak skonorndeckuii (axrop. JlelicTBUEe TeMriepaTypsl Ha OpraHu3Mbl. [IOMKHIOTEpMHBIE U TOMOMOTEpMHBIC
OpPraHU3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocTh Kak skonormdeckuii akrop. Ilpucmocobnenust pacteHnid K mMoanep)kaHHiO BoxHoro Oamanca. Kimaccudukarms
pacTeHui 1o OTHOLIEHUIO K Bojie. [IprucnocobieHns >KMBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl 0OUTaHUsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3IyIITHASI, TIOYBEHHAs!, IITyOWHHAs MTOIMOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
DU3UKO-XUMUYECKHE 0COOEHHOCTH cpeJl O0OMTaHusl opraHu3moB. [IpucnocoGienust opraHu3MoB K KHM3HH B Pa3HbIX Cpefax.
buonoruueckue putmbl. BHemnue u BHyTpeHHHE puTMBbl. CyTOUHBIE U TOJMYHbIE PUTMBL. [Iprcrioco01eHHOCTh OpraHU3MOB K
CE30HHBIM U3MEHEHUSM YCIOBHUM KU3HH.

Kuznennsle popmbl opranu3moB. IloHatue o xu3HeHHON Qopme. KuzHeHHble (HOpPMBI pacTeHHl: NepeBbs, KyCTapHUKH,
KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKuW3HEHHBIE (GOPMBI JKUBOTHBIX: TI'MJIPOOMOHTHI, I'€OOMOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnyeckue Qaxrtopbl. Bunel OnoTndyeckux B3auMOJCHCTBUN: KOHKYPEHIMS, XHMIIHHUYECTBO, CUMOMO3 M €ro (opMmbl.
[TapasuTu3Mm, Koomepauus, MyTyaJln3M, KOMMEHcCanu3M  (KBapTUpPaHTCTBO, HaxjeOHuuecTBO). Herpoduueckue
B3auMoJieiicTBus (Tonmueckue, ¢popuueckue, padpuyeckue). 3HaueHHMEe OMOTHUECKUX B3aWMOJICHCTBUN Ml CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

DKOJIOTHYEeCKHE XapaKTepUCTUKU mnomynsauuu. [lomynsuus kak Ouosjoruyeckas cuctema. Ponb HEOAHOPOAHOCTH Cpelibl,
¢uznueckux OaprepoB U 0coOeHHOCTEW OMOJIOTMU BHJIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpHI MOMYJSLUM.
OcHOBHBIE NTOKA3aTENM MOMYJSALUU: YUCIEHHOCTb, MJIOTHOCTb, BO3PAacTHAsl M IMOJOBas CTPYKTypa, POKIAEMOCTb, IIPHUPOCT,
TEMII pOCTA, CMEPTHOCTb, MUTPALIUS.

Okosnorudeckas CTpykTypa mnomyisiuu. OIleHKa 4YHMCIEHHOCTH MNOMyJSAUuM. JMHaMuka NOnmyiasuuud U €€ peryisuus.
buotnuecknii moreHnuan nomyisiquu. MoJenupoBaHWe NWHAMHMKM NOMynsuuu. KpuBble pocTa YHMCIEHHOCTH NOMYJISALHNH.
KpuBble BbDKMBaHMS. Perymnsius 4uciIeHHOCTH HOMYJSLMMA: posib (aKTOpOB, 3aBUCIIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (I- u K-crparerun).

[Tonsarue 06 sxonoruyeckort Humie Buaa. Mecroodutanue. MHOromepHasi Mozienb 3Kkojoruueckoit Humm Jx .M. Xarunacona.
Pa3mepsl skonorndeckor HuIM. [loTeHmanbHas U peain30BaHHAs HUIIIH.

Bun xak cucrema nonynsuui. Apeaibl BUIOB. Buabl ¥ UX JKU3HEHHBIE CTPAaTErMU. 3AKOHOMEPHOCTHU TOBEIEHUS M MUTPALUI
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7.4

CooOurectBa opranu3mMoB. buonieHos u ero crpykrypa. CBsi3u MeXIy OpraHu3Mamu B OHOIEHO3€. DKOCHCTEMA KaK OTKpBITas
cucrema (A.Jlx. Tencnun). OyHKHIMOHAIbHBIE OJOKM OPraHM3MOB B IKOCHUCTEME: MPOIYLEHTHl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduyeckue ypoBuHu. Tpoduueckue mnenu u cetu. AOuoruyeckue OJIOKM SKOcUCTeM. [IoYBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTB 1 NOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TTOKa3aTeNIN YKOCHCTeMBI. brioMacca v mpoayKius. DKOJIOrHuecKue MUpaMuIbl Yucell, OMoMacchl U SHEPTUU.
HanpanenHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKLEcCHM. llepBHYHBIE M BTOPHUYHBIE CYKIIECCUM M HX IPUYUHBL
AHTpONOreHHbIe BO3ICHCTBHS Ha cykieccuu. KimmakcHoe cooOriectBo. buopaznoobpasue v moinHoTa KPyroBopoTa BEIIeCTB —
OCHOBa YCTOMYMBOCTH COOOIIIECTB.

[Tpuponanbie 3KOCHCTEMBI. AHTPOTIOTE€HHBIE SIKOCHUCTEMBI. ATposKocucTemMa. ATpoiieHo3. Pa3nuuus Mex1y aHTpOIIOT€HHBIMH U
IPUPOJIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢umopa u daynHa. CuHaHTpoNM3alUs TOPOICKOM
¢daynbl. buonoruueckoe M X034HCTBEHHOE 3HAUEHUE arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJENCTBUI OPraHU3MOB B DKOCHCTEMAX.

[lepenoc sHeprum M BEUIECTB MEXJY CMEXKHBIMH IKOCHCTEMaMHU. Y CTOMYMBOCTH OPraHU3MOB, MONYJSIUN U SKOCHUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JEHCTBUM

7.5

7.6

buocdepa — obmernianerapuas o06osouka 3eMiH, TJIe CYIIECTBYET WJIM CyIlecTBOoBasIa xku3Hb. Yuenue B.M. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! u ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocdeprl. OcobeHHOCTH Ounocdepbl Kak TIIOOATBHOM 3KOCHCTEMBI. JlMHAMUYecKoe
paBHOBecHe B 6uocdepe. KpyroBopoTsl BelecTB U OMOreoXuMUYecKne HUKIbI (yriaeposa, a3oTa). PUTMHUYHOCTh sIBJIEHUH B
ouocdepe.

3onaneHOCTh OMocgepbl. Ilonstne o Ouome. OcHOBHBIE OHOMBI CYIIM: TYHJApa, XBOHHBIE Jeca, CMEIIAaHHBIE U
HMIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABaHHBI, ITYCTHIHHU, TPOITMIECKHE JIeCa, BEICOKOTOPhs. KitmMaT, pacTUTENbHBIN W )KHBOTHBIN
MHUp OMOMOB CYIIIH.

CrtpykTypa v QyHKIUS KUBBIX CUCTEM, OLIEHKAa UX PECYpCHOTr0 MOTeHIHaNa U OnocepHbIX QyHKIUI

DKOJIOTHYECKUE KPU3UCHl U UX TMPUYMHBL. Bo3melicTBue denmoBeka Ha Ouocdepy. 3arps3HeHre BO3AYITHOW cpenbl. OxpaHa
BO3/lyXa. 3arpsi3HEHHE BOJAHOHM cpeabl. OXpaHa BOAHBIX pecypcoB. Pazpyiienune mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHeHue kinmara.

AHTpPONIOT€HHOE BO3/CICTBUE HA PACTUTENIbHBIA U KUBOTHBIM Mup. OXpaHa pacTUTENBbHOIO U KUBOTHOTO Mupa. OCHOBHbBIE
MPUHITUIIEI OXpaHbl Ipupoibl. Kpacueie kaurn. Ocobo oxpansemsie mpupoaabie Tepputopuu (OOIIT). borannueckue camabl u
300JI0TUYECKUE MTAPKH.

OCHOBHBIE IPUHLIKIBI YCTOMYUBOIO Pa3BUTHS YEIOBEUECTBA U MPUPOAbL. PaliMoHaIbHOE IPUPOIONOJIB30BAHUE U COXPAHEHUE
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIA YUEHUKA

buonorus, 10 knacc/ [Taceunuk B.B., Kamencknit A.A., Py6rioB A.M. u npyrue; nox penakmueii [laceunuka B.B.,
AxrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

buonorus, 11knacc/ Ilaceunnk B.B., Kamenckuit A.A., PyomnioB A.M. u apyrue; noa penakuueit [laceunuka B.B.,
AxkrmonepHoe o6mectBo «M3aarenbetBo «IIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
VYpoxku 6uonioruu. 10—11 knaccel: mocobue aia yuuteneit oomeoOpazorat. yupexaenuii / [B. B. ITaceunuk, C. B.
CymaroxuHn, I'. C. Kanunosa, 3. I'. I'anontok]/mox pen. B. B. Ilaceunuka; Poc. akan. Hayk, Poc. akaa. oOpa3oBanusi, u3i-
BO «IIpocsemenne». — M.: IIpocsemenue, 2020. 1anHbIe

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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