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PABOYAS ITPOI'PAMMA
1O YYEBHOMY NNPEJIMETY «bUOJIOT'US» (yriy0/eHHbIi YPOBEHb)
B 10 - 11 KIIACCAX

PaGouasi nporpaMma y4eGHOro npeaMeTa CoIeP:KUT MOSICHUTEIbHYIO 3alIMCKY H KaJIeHIaPHO-TEMaTHYeCKoe MJIAHUPOBAaHHE H pa3padoTana Ha
OCHOBeE:

1. denepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIBHOrO CTAHIAPTA CPEAHEr0 00Iero 00pa3oBaHus, YTBEpXKIeH MpHKa3oM MHUHUCTEpCTBA MpocBeleHus Poccuiickoit
Oenepanun ot 12.08.2022 1. Ne 732,

2. [lpuMepHBIME  pabovYMMU ITPOrpaMMaMK CpeHero o0miero oopazoBanus «buosorus» (6a30BbIl ypoBeHb), «buonorusy (yriyOieHHbIH ypOBEHB) (0J00peHa pelieHHEM
(henepanbHOTO YI€OHO-METOIUIECKOTO OObETUHEHHS TT0 001IIeMy 00pa30BaHUI0, TPOTOKONI 7/22 oT 29.09.2022 1.).

HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebHomy npeamety "buonorus” (nanee - 6MoOrus) Ha ypoBHE cpeaHero odiiero oopa3zoBanus pazpaboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpaszoBanuu B Poccuiickoit ®eneparnuny», ®I'OC COO, Konuenuuu
MpenoJiaBanus yaeOHoro npeamera «buosiorus» 1 OCHOBHBIX TOJIOKEHUM (eepaabHoi pabouei mporpaMMbl BOCIIUTAHUSI.

VYuebnsiit npeamet «buosorus» yriyoia€éHHoro ypoBHs nzyuenus (10—11 kmacchr) sBAsS€TCS OTHUM U3 KOMIIOHEHTOB MPEAMETHOM
obnactu «EctecTBeHHO-HayuHble TpeaMeTb». CornacHo nojoxeHusm OI'OC COO npodunbHbie yueOHbIE TPEAMEThI, U3yYaeMble Ha
yrIIyOJIEHHOM YPOBHE, SABISIOTCS crnocoOoMm auddepeHunanuu 00ydyeHHs Ha YPOBHE CPEIHEro oOuiero oOpa3oBaHUsS U MPU3BAHBI
o0ecreynTh MPEeeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CPETHUM MPOGECCHOHAIBHBIM M BBICIIIMM 00pa30BaHUEM.
B TO xe Bpemsi KaIblil U3 3THX Y4EOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHHE 00pa30BaTEIbHBIX,
BOCMUTATEIBHBIX M Pa3BUBAIOIIMX 3a7a4, CBA3AHHBIX C MpodopUeHTAllMe OOydarolmuXcsd W CTUMYJIMPOBaHUEM HHTEpeca K
KOHKPETHON 00JIaCTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIMIIMHOM, SKOJIOTHEH, TICUXO0JIOTHEN, CIIOPTOM UM BOCHHBIM
JEJIOM.

[Iporpamma mo yueOHOMY mpenmery "buonorus" na€t mpeacTaBieHHE O 1AM U 3a7adax M3Y4YeHHS Yy4eOHOTro mpenMera
«buonorusy Ha yromyOon€HHOM YpOBHE, OompeaenseT o0si3aTeIbHoe (MHBApUAHTHOE) MPEAMETHOE COACPIKAHUE, €T0 CTPYKTYPHPOBAHUE
Mo pasjesiaM U TeMaM, paclpelereHre Mo KiaccaM, PeKOMEHAYET MOCIeI0BaTEeIbHOCTh U3yUEHUs Y4eOHOro Marepuaia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€M, JIOTUKM Yy4eOHOro IpoIlecca, BO3pPACTHBIX OCOOCHHOCTEW oOyuarommxcs. B
mporpaMme To OWOJOTHH peaM30BaH TPHUHIIUI TPEEMCTBEHHOCTH C U3YYCHHEM OHOJIOTUM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi, Onaromapsi YeMy MPOCMATPUBAETCS HAMPABIEHHOCTh HA TOCIEAYIOIIee pa3BUTHE OHOJIOTMYECKUX 3HAHUM,



OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, SKOJIOTHYECKOrO MBIIIICHUS, MPEICTaBICHUN O
3I0pOBOM 00pase *KU3HU, Ha BOCHHTAHHE OEpPEKHOr0 OTHOIICHHUS K OKpYXKarolled MmpupoaHoil cpeae. B mporpamme mo Guosnoruu
TaK)Ke IOKa3aHbl BO3MOXKHOCTU YyueOHoro mnpeamera «buonorus» B peanmuzanuu tpedboBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3yjbTaTaM oOydyeHHss U B (QPOPMUPOBAHUM OCHOBHBIX BHUJOB Y4YEOHO-
M03HABATENLHOMN ACSITEIIbHOCTH 00YYaIOUUXCs IO OCBOCHHUIO COJIEPKaHMs OMOJIOTHYECKOr0 00pa3oBaHus HA YPOBHE CPEIHETO 00IIEro
oOpa3oBaHU4.

VYueonslii npenMer «buosiorus» Ha ypoBHE CpeaHEro oo0niero oOpa3oBaHus 3aBepIIaeT OMOJOTMYECKOE 00pa30BaHUE B LIKOJIE U
OpUEHTHUPOBAH Ha pacCUIMpEHHE U YriayOJeHUuEe 3HaHUW OO0YyYarolUXCs O KUBOM MPUPOJIE, OCHOBAX MOJIEKYJSPHOM M KIETOYHOU
OMOJIOTHH, YMOPUOIOTUU U OUOJIOTUU PA3BUTHUS, TEHETUKHU, CEIEKIIUN, OMOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUYE€HHUS U SKOJIOTHUH.

Nzyuyenne ydeOHOTO mpenmera «buomorus» Ha yriayOJeHHOM YPOBHE OPHEHTHPOBAHO Ha TOATOTOBKY OOYYaromIMXCsS K
MOCJEAYIONIEMY MOJYYEHUIO OMOJIOTHYECKOTO 00pa30BaHMs B By3aX W OpTraHMU3alMsIX CPEIHEr0 Mpo(ecCHOoHaIbHOro 00pa30BaHMS.
OcHOBY €ro coiepKaHus COCTaBIIIET CHUCTeMa OHMOJOTMYECKHX 3HAHUM, TMOJYYEHHBIX [P HU3YYEHUU OOydaroluMucs
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX pa3/ieloB OMOJIOrHMH HAa YPOBHE OCHOBHOTO 0o01ero odpasoBanus, B 10—11 kiaccax 3ty 3HaHUS
NoJIy4yaroT pa3Butue. Tak, paclMpeHsl U yriryOJaeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Ipr0ax, OakTepusiX, OpraHu3Me
YenoBeka, OOIMX 3aKOHOMEPHOCTSX JKHU3HH, JOMOJTHUTEIHHO BKIIOYEHBI OMOJOTMYECKHE CBEICHUS MPHUKIATHOTO W TOMCKOBOTO
XapakTepa, KOTOpbIe MOKHO MCIOJB30BaTh KaK OPUEHTHPHI AJSl MOCIEAYIONEro Beioopa npodeccun. BozmoxHa Takke HHTErpanus
OMOJIOrMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU 3HAHUSAMH, [TOJYYEHHBIMU OOYUYaIOIMMUCS IPU U3YUYE€HUU (PU3UKU, XUMHH, Teorpapuu
¥ MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o yueOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIM M ABOJIONMOHHBIA MOIXOABI K
u3ydeHnto Ouonoruu. COrjlacHO WM, MU3Y4YalOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHBIC AJI KUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHu3alliy, 3BOJIIOIMM OPraHMYECKOro MUpa Ha 3emile, COXpaHEHUs OMOJOrMyeckoro pazHooOpasus riaHeTsl. Tak, B 10 kiacce
M3YyYalOTCSl OCHOBBI MOJIEKYJAPHOM M KJIETOYHOM OHOJIOTMH, 3MOPHOJIOTUM U OHOJOTHMH pPA3BUTHUS, TEHETUKU M CEJEKIIHUH,
OMOTEXHOJIOTUM M CHHTETHYECKOW OWOJIOTHH, aKTyaIM3UPYIOTCS 3HAaHMUS OOydYaloIIMXCSd MO OOTaHHWKE, 300JIOTHH, AHATOMUU,
¢busnonornu yenoseka. B 11 kimacce nu3y4aroTcst 3BOTIOINMOHHOE YYSHHE, OCHOBBI IKOJIOTHUU U YUeHHE 0 Onocdepe.

YueOusrii npenmer «buosnorus» mpuzBaH 00€CMEYUTh OCBOCHHE OOYYAIOMIMMHKCS OMOJOTHYECKHX TEOPHA W 3aKOHOB, HJIEH,
MIPUHIIUIIOB U MPABWII, JISKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, 3HAHUI O CTPOCHUH, MHOTOOOpa3uu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIyJSLKU, OHMOLIEH03a, SKOCHUCTEMbI, O BbIJAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
HCCJIEIOBAaHMIX B OMOJIOTHH, MPUKIAAHBIX acleKTax OMoJIOTHYecKuX 3HaHui. i pa3BUTHS U MOJAepKaHUs UHTepeca 00ydaromuxcs
K OMOJIOTHH HApsATy CO 3HAUUTEIHLHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJIEP’KaHNU TIPOTPAMMBI 110 OUOJIOTHH MTPETYCMOTPEHO



3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS U PA3BUTHS TOW WM WHON 00JaCTH OMOJIOTUH, BKJIAIOM OTEUYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHNE BAKHEUIITNX OMOTOTUYECKUX U IKOJIOTHUECKUX MPOOIIEM.

Lenr uzyueHnus yueOHOro mnpeamera «buosorus» Ha yriayOn€HHOM YypOBHE — OBJaJIeHHE OOYyYaroUIMMHUCS 3HAHUAMH O
CTPYKTYPHO-(DYHKIITMOHAJIBHOM OpraHW3alliyd KUBBIX CHCTEM PA3HOrO paHra M MpuoOpeTeHHue YMEHHWU HMCHOJb30BaTh 3TU 3HAHUS B
(dbopMHUpOBaHUM MHTEpEca K OmNpeneiaEHHOM ob0iacTu npodecCHOHANbHOU AESTENbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WM K BbIOOPY
y4eOHOTO 3aBEACHUS IS MTPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUSL.

JlocTikeHre ey u3ydeHus: yaeOHoro npeamera «buonorus» Ha yriayOa€HHOM ypoBHE 00€CTICUMBACTCS PEIICHUEM CIIEY FOIIUX
3ajay:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMbI OMOJOTUYECKUX 3HAHUI: 00 OCHOBHBIX OHMOJIOTMYECKUX TEOPHUAX, KOHUEMIHUAX, TUIO0Te3aX,
3aKOHAX, 3aKOHOMEPHOCTSAX M TIpaBWiIaX, COCTABJIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KApTHHY MHpa; O CTPOCHUH,
MHOr000pa3uu M OCOOCHHOCTAX OWMOJOTMYECKUX CHUCTeM (KIJIeTKa, OpTraHu3M, MOMyJslus, B, OWOreoleHo3, Ouocdepa); o
BBIJIAIONTUXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJICHUE OOYYaloIIUXCs C METOJAMH TMO3HAHUS KMBOW MPHUPOJIBI: UCCIEIOBATEILCKUMH METOAaMHU OHMOJIOTHUYECKUX HayK
(MOJIEKYJISIPHOM W KJIETOYHOM OHOJIOTMH, 3MOpPUOJOTMM U OHOJIOTUM DPA3BUTHSA, TEHETHUKH M CEJICKIHUHU, OHOTEXHOJOTUU U
CUHTETUYECKON OMOJIOTHH, TTaJCOHTOJIOTHH, YKOJIOTHH); METOJaMH CaMOCTOSATEILHOTO MPOBEACHUS OMOJOTHYECKUX HCCICIOBAaHUN B
nabopaTtopuu U B mpupoe (HablitogeHue, U3MEpPEHNe, SKCIIEPUMEHT, MOACITUPOBAHUE);

OBJIaJICHHE OOYyYarONUMHUCA YMEHUSMHU: CaMOCTOSITEIbHO HaXOJuTh, AHAIM3UPOBATh W UCIOJIb30BaTh OHMOJOTUYECKYIO
uH(}OpMaIIO; MOJIB30BATHCS OMOJOTUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM; yCTaHABIMBATH CBSI3b MEX]Yy Pa3BUTHEM OHMOJIOTHU U
COIMAIbHO-DPKOHOMHUYECKUMU M HKOJOTHYECKUMHU MPOOJIEeMaMH YEJIOBEUECTBA; OIICHUBATH IMOCICACTBUS CBOCU ACSATEIBHOCTU IO
OTHONIIEHUIO K OKpYXaromeld MPUPOTHOW cpefie, COOCTBEHHOMY 370pPOBBIO HM 370POBBI0 OKPYXKAIOIIUX JIFO/ICH; OOOCHOBHIBATH U
cobyroaaTh Mepbl MPOMUIAKTUKY WH(EKIIMOHHBIX 3a00JIeBaHUM, TpaBUJia MOBEACHUS B MPUPOJAEC U OOecreueHUsl Oe30MacCHOCTH
COOCTBEHHOW KU3HENEATCIbHOCTH B UPE3BBIYAWHBIX CHUTYyaIMSX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapakTephu30BaTh
COBPEMEHHbBIC HAYYHBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHEC y OOYYAIONIMXCS HMHTEIUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS
OTKPBITUSMH M COBPEMCHHBIMH HCCJICIOBAHMSIMU B OHWOJIOTHH, PEIIacMBbIMH €O TIPOOJIeMaMH, METOJOJIOTHEH OHOJIOTHYECKOTO
WCCJICIOBAHMS, TTPOBEICHMS SKCIICPUMEHTAILHBIX WCCIICIOBAHNUMA, PEIICHNUs OMOJOTHYECKHUX 3aJ1ad, MOACIUPOBAHUS OMOJOTHYCCKUX
00BEKTOB U MPOIIECCOB;

BOCITUTAaHNE Y OOYYAIOMINXCS [IEHHOCTHOTO OTHOIICHHUS K KMBOM MPHUPOJE B IIEJIOM U K OTJEIBHBIM €€ OOBEKTaM W SIBJICHUSIM;
(hopMHpPOBaHHUE SKOJOTHUYECKON, TCHETHYECKOW TPaMOTHOCTH, OOIIel KyJIbTYyphl TIOBEACHHUS B MPHUPOJIE; MHTETPAIlMH €CTECTBEHHO-
HAaY4YHBIX 3HAHUU;



npuobpereHre 00yJaronuMUCS KOMIIETEHTHOCTA B PAIlMOHAIBHOM MPHUPOIOTIONB30BaHUU (COOIOACHUE MPABWII TIOBEJACHUS B
npuposie, OXpaHbl BHJIOB, IKOCHCTEM, OHOC(]ephl), COXpaHEHHMH COOCTBEHHOTO 3J0POBbS M 370POBBS OKPYXAIOMIMX JIOZCH
(cobmronenust Mep Mpo@PMIAKTUKUA 3a00JieBaHUM, OOecrieueHre Oe30MacCHOCTH KU3HENESITEbHOCTH B YPE3BBIYANMHBIX CHUTyallUSIX
OPUPOAHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJIOTMUECKUX 3HAHUN U YMEHUN B MOBCETHEBHOM KU3HU;

CO3JlaHME YCIOBUM [UJII OCO3HAaHHOrO BbIOOpa OOYYAIONIMMUCS HWHIUWBUIYAJIbHOW 00pa30BaTEeIbHOM  TPaeKTOPUH,
CHOCOOCTBYIONIECH MOCeaAyIoneMy Mpo(eccHoHAIbHOMY CaMOOTIPEACIEHUIO, B COOTBETCTBUU C WHAMBHIYAJIbHBIMH HHTEPECAMH H
MOTPEOHOCTSIMU PETUOHA.

OO61iee 4KciIoO YacoB, OTBEACHHBIX HAa U3yUYEeHHE OMOJIOTUU Ha YriayOJEHHOM YPOBHE CpPEAHEro 0011ero o0pa3oBaHusl, COCTABIISET
204 gaca: B 10 xiacce — 102 yaca (3 gaca B Hegento), B 11 kimacce — 102 gaca (3 gaca B HEJeI0).

OT6op opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOYy4YEHHUs OHOJIOTUU OCYIIECTBISICTCS C Y4Y4ETOM CHEUUPUKH €ro
COJIEp)KaHUsl U HAMPaBICHHOCTH Ha MPOJOJKEHHE OMOJIOTHYECKOro 00pa3oBaHUsl B OPraHM3AIMIX CPEAHETO MPO(ECCHOHATHHOTO H
BBICIIIETO OOpa30BaHUsI.

OO0s3aTenbHBIM  yCIIOBUEM IpU OOY4YeHHM OMOJIOTMM Ha YriayOJEHHOM YpOBHE SBISETCS MPOBEJACHUE J1a00paTOpPHBIX U
npakTuyeckux pabor. Taxxe ydacTue 0Oydaromuxcsi B BBIIIOJIHEHHHM MPOEKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX pPabOT, TeMaTHKa
KOTOPBIX OIPEACIISICTCS YIUTEIEM Ha OCHOBE HMEIONTUXCSI MATEPUATTbHO-TEXHHUECKUX PECYPCOB U MECTHBIX TIPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Copnepxanue NporpaMmbl, BBIICIICHHOE KYPCUBOM, HE BXOJUT B MMPOBEPKY rocy1apcTBEHHOM nTtoroBo arrecraiuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHas Ouojiorusi — KOMIUIeKcHas Hayka. KpaTkast uctopust pa3Butusi Onosoruu. buonornyeckre Hayku U u3ydyaeMble UMHU
npoOembl. OyHTaMEHTAIBHBIC, IPUKJIAHBIE U TIONCKOBBIC HAYYHBIC UCCIICAOBAHMS B OMOJIOTHH.

3HaueHne Owonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTuHbI Mupa. [Ipodeccuu, cBs3aHHBIE C
Ouosnorveld. 3HaueHUE OMOJIOTMM B TMPAKTHUUYECKOW JEATEILHOCTH YEJIOBEKa: MEIUIIMHE, CEIIbCKOM XO3SMCTBE, MPOMBIIICHHOCTH,
OXpaHe IPUPOLBI.

JdemoHcTpanuu

[Toptpets: Apucrotens, Teodppact, K. Jlunnen, K. b. Jlamapk, Y. JdapBun, VY. I'apsel, I'. Mennens, B. 1. Bepnanckuii, U. I1.
[TaBnos, 1. 1. Meunukos, H. Y. BaBunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabnuibl 1 cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKaMu», «CucTemMa OMOJIOTHYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U X U3YyYeHHUE

XKuBbie cucTeMbl Kak npeaMeT uzydeHus ouonsorun. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U
LIEJIOCTHOCTD, CIIOXKHOCTh U YINOPAJAOUYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOPTaHM3alNsl, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTD,
W3MEHYMBOCTb, POCT M Pa3BUTHE.

YPpOBHH OpraHu3anuy >KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIA, MOMYJISILIMOHHO-BUI0BOM,
AKOCHCTEMHBIN (OMoreoreHoTH4YecKuil), onochepusiii. I1pomeccel, mpoucxoasmue B )KUBBIX cucreMax. OCHOBHBIC MPU3HAKH KHUBOTO.
Kusznb kak Gpopma cyiecTBoBaHUs MaTepuu. Hayku, u3ydaroniue ®uBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3alluH.

N3yuenne kuBBIX cucTeM. Metonbl Ouonornueckoil Hayku. HaOmionenue, u3MepeHHE, SKCIEPUMEHT, CUCTEMaTHh3allus,
MeTtaaHain3. [loHsATHE O 3aBUCHMMOM U HE3aBUCUMOM nepeMeHHOU. [lmanupoBanne skcnepuMenTa. [loctaHOBKa U ITpOBEpKa TUIIOTES.
Hynesas runoresa. [lonsitue BoIOOpKHU U €€ 1OCTOBEpHOCTh. Pa3dpoc B Omosornuecknx naHHbIX. OEHKa JOCTOBEPHOCTH MOTYYSHHBIX
pe3ysbTaToB. [IpUUMHBI MCKaKEHUS PE3YJIbTATOB dKCIIEpUMEHTa. [loHATHE CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE TPU3HAKHU JKU3HWY», «buomorumdeckue cucrembl»y, «CBONHCTBA KUBOM MaTepumn», «YPOBHHU
OpraHu3alid KUBOW NpUpOab», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBbI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreoneHos», «buochepay, «MeToapl U3yIEHUS )KHUBOU MPUPOIBI.



O6opynoBanue: 1abopaTopHOE 00OPYAOBAHUE JJIS MPOBEJACHUS HAOIIOEHUN, N3MEPEHUMA, YKCTICPUMEHTOB.

IpakTnueckas padora «licrnonb30BaHuE pa3IUYHBIX METOJIOB MPU U3YUYECHUH YKUBBIX CUCTEMY.

Tema 3. buosiorust KJieTKku

Knerka — cTpykTypHO-(OyHKIIMOHANbHAsA eAuHUIA >kuBoro. Mcropust oTkpwiTHs kieTkud. Paboter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBanu, M. Illneiinen, P. Bupxo). OcHOBHBIE TIOJI0)KEHHSI COBPEMEHHON KJIETOYHON TEOPHUHU.

MeTtoapl MOJIEKYJPHON M KIETOYHOW OHMOJIOTHH: MHKPOCKOMHS, XpomaTorpadus, 3IeKTpodope3, METOJ MEUYCHBIX aTOMOB,
auddepeHnranbHoe  HEeHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHHE KIETOK. M3yueHue QuKkcupoéanmvix Kiemok. DIEKTPOHHAs
MUKpockonusi. Kongoxanvras mukpockonus. Bumanvroe (npuscusnennoe) usyienue Kiemox.

JdeMoHCcTpanuu

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

Tabmuupl 1 cxeMbl: «CBETOBOM MUKPOCKOI», « DNEKTPOHHBIM MUKPOCKOID», «IcTOpHs pa3BUTHS METO0B MUKPOCKOIIUIY.

O6opynoBaHKe: CBETOBOM MUKPOCKOIT, MUKPOIIPENApaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEpHaTbHBIX KJIETOK.

IIpakTnueckasi padora «l3yueHne METOJOB KJIETOYHOM Ouojorum (xpomarorpadus, snexkrpodopes, auddepeHIraaibHoe
uentpudyrupoanue, [1L[P)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHUYECKUHN COCTaB KJIETKA. MaKpo-, MUKPO- U YIbTPaMUKPOIJIEMEHTBI. Bosia 1 €€ posb Kak pacCTBOPUTENS, peareHra, y4acTue B
CTPYKTYPUPOBAHHUH KJIETKH, TETUIOPETYIISIIMU. MUHEpalbHbIE BENIECTBA KIETKH, MX OHMoJIornuecKas pojib. Pojib KATHOHOB U aHMOHOB B
KIIETKE.

Opranuueckue BeliecTBa KJIETKU. bruonorndeckue noimMepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eiakoB. CTpYKTyphl O€TKOBOM
MoJsiekyibl. IlepBuyHas cTpykTypa Oeyika, TENTUIHAsl CBsA3b. BTOpuyHas, TpeTW4Has, 4YETBEPTUYHAS CTPYKTYyphl. JleHaTrypauus.
CgoiictBa OenkoB. Knaccudukamus 6enkoB. buonorndeckue pyHkuuu 0enkoB. [lpuonsi.

VYrieBoabl. MoHOCaxapuabl, aUcaxapujibl, OJUTOcaxapusibl U nojucaxapuibl. OOMUN MIaH CTPOCHUS U (PU3UKO-XUMHYECKUE
CBOMCTBA YIJIeBOJ0B. brojornueckrue GyHKIIUK YTIIEBOIOB.

Jlunuael. M'uapodunbHO-TUIPOdOOHBIE cBOMcTBA. Knaccudukamus nunuaos. Tpuriunepubl, Gochoaunuabl, BOCKH, CTEPOUIBI.
buonornyeckue QyHkiuu aunuaoB. OOmMe cBoiicTBa OMOJIOTMYECKUX MEMOpPAaH — TEKy4YecTh, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MTOTYTIPOHULIAEMOCT.

Hyxneunoseie kucnotsl. JIHK u PHK. Ctpoenne nykienHoBbix kuciaoT. Hykneoruasl. [lpuaumun kommnementapaoctu. [Ipasuio
Yapradda. Ctpykrypa JHK — nBoiinas cnupans. Mectonaxoxnenne u ononorndeckue Gynkiuu JJHK. Buast PHK. @yakuuu PHK B
KJIETKE.



Crpoenue monekynbsl AT®. Makpospruyeckue cBsizu B Mosekyiae AT®. buonornueckue Qynkunun ATOD. BoccranoBieHHbie
NEPeHOCUNKH, MX (PyHKUMU B KiIeTke. [pyeue uykneosuompugocpamer (HT®@). CexsenupoBanue [IHK. Memoowr cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas Ouonorusi: OuoXMMHUYECKHMe M OHO(DU3UYECKHME HCCIEAOBAHMS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbI
ouomosekyn. Modenupogsanue cmpykmypvl U QYHKYUti OUOMONEKYN U ux Komniekcos. Komnviomepmuwviii Ouzaiin u opeaHuyecKuil
cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JlemoHCcTpanumn

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

Huarpammel: «PacnpeneneHne XMMHAYECKUX 3JEMEHTOB B HEKHMBOM Mpuponae», «PacmpenerneHne XMMHUYECKUX 3JIEMEHTOB B
KUBOU IIPUPOJIEN.

Tabmuupl u cxemsl: «llepnoanueckas TabIMIIa XUMUYECKHX 3JIEMEHTOBY, «CTpoeHue MOJIEKYJIbl BOAbD», «BemecTBa B cocTase
opranuzmoBy», «CtpoeHue MoJeKyibl Oenkay, «CTpyKTypbl O€aKOoBOM MoJeKynbD», «CTpoeHHE MOJEKYN yriaeBoAoB», «CTpoeHue
MOJIEKYJI TUIUA0BY», «HyKiIenHOBBIE KHCIOTBD», «CTpoeHue MoeKyiasl ATD».

ObopynoBaHue: XMMHUYECKasl TOCYa U 000pYJOBaHHUE.

JlaGopaTopHas padora «O0HapyxeHUE OCIKOB € MOMOIIBIO KAY€CTBEHHBIX PEaKIUi».

JlabopaTopHas padora «VccnenoBanne HyKIIEMHOBBIX KUCIIOT, BBIAEIECHHBIX U3 KIIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumnsl K1€TOK: sykapuoTHUecKas U mpokapuornyeckas. CTpykTypHO-(yHKIIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crtpoenue mnpokapuoTuueckon kieTku. Kierounas creHka Oaktepuili u apxeil. OCOOEHHOCTH CTPOCHHs TeTepoTpoPHON u
aBTOTPO(HON NIPOKAPUOTUYECKUX KIETOK. MECTO U pojib NPOKAPUOT B OMOLIEHO3aX.

Crpoenne u (QYyHKUMOHUPOBAHHE dyKapuoTHueckorl kieTku. Ilmasmatudeckas MemOpana (miasmanemma). CTpykTypa
rma3MaTuueckod MemOpanbl. TpaHCHoOpT BelIeCTB 4Yepe3 IUIa3MaTUYecKylo MemOpaHy: mnaccuBHbIA (muddysus, oOneruéHHas
mubdy3usi), akTUBHBIA (TIEPBUYHBIA W BTOPUYHBIA aKTUBHBIN TpaHcropt). [lomynponurniaemocts MemOpanbl. PabGota HaTpuii-
KaJIMEBOr0 Hacoca. DHAOLMTO3: MUHOLMTO3, parouutos. Jk3ouuto3. Kinetounas crenka. CTpykTypa U QyHKUHUU KIETOYHOW CTEHKU
pacTeHul, rpuooB.

Huromnazma. Iluto3ons. [utockener. [Bwxenue murtoruiazMbl. OpraHouabsl KiIeTkd. OgHOMEMOpaHHBIE OPraHOWBl KJIETKH:
supomiasmarudeckas cetb (OIIC), ammapar ['onbmku, TU30COMBI, WX CTpoeHHE W (YHKIMH. B3auMOCBSI3b OJHOMEMOpPAaHHBIX
opraHouioB kietku. CTpoeHue TpaHyIsIpHOTO peTUKyiayma. Mexanusm nanpasnenus oenrxkos ¢ IIIC. CuHTe3 pacCTBOPUMBIX OEJIKOB.
Cunre3 kieTOoyHbIX MeMOpad. [nmagkuil (arpaHyispHbIid) 3HAOIIA3MaTHYECKUM peTukynyM. CekperopHas ¢yHKUMS anmapara



lonbmxu. Moougurayus 6enkos 6 annapame I onvooxcu. Copmupoexa 6enkos 6 annapame 1 01v0ocu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbhbix knetok. Knerounsii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMIbI KJIETKU: MHUTOXOHAPUH, IIACTUIBL. [Ipoucxoocoenue mumoxonopuu u niacmuo. Cumbuocenes
(K.C. Mepeorckosckuii, JI. Mapeynuc). CTpoeHue U QyHKIMU MUTOXOHAPUH U macTul. IlepBuuHble, BTOPUYHBIE U CIOXKHBIE TUIACTUbI
(OTOCUHTE3UPYIOLIUX FYKApUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JIEMKOIIACTHI BBICIIUX PACTECHU.

HememOpanusie opranoupl kieTku CTpoeHrne U (PyHKIIMM HEMEMOpPaHHBIX OPraHOUAOB KIETKU. Pubocomsl. IIpomescymounsvie
Guramenmol. MUKpoduUIaMEeHTBI. AKmuHo8vle Mukpoguiamenmsi. MpIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HeMbIUUEUHBIX
knemox. MukpotpyOouku. Knerounbrii nentp. CTpoeHME U ABWKEHHUE KTYTHUKOB M pecHUYEK. MUKpPOTPYOOUKHM LUTOILIA3MBI.
LenTtpuons. benku, accoyuuposanmuvie ¢ MUKpoguiamenmamu u Mukpompyoouxkamu. Momopuvie 6enxu.

Anpo. OOonouka sAapa, XpPOMATHH, KAapUOIUIa3Ma, SAPBINIKK, HX CTpOeHHEe W (QYHKIUU. SAaepHbIil OENKOBBIA MaTpPHKC.
[IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HHTEp(Pa3HOM siape. Dyxpomamun u cemepoxpomamun. beaTku XpoMaThiHa — TMCTOHBI.
Jlunamuka sa0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Knerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK DYKapuOT (PaCTUTENbHOMN, )KUBOTHOU, TPUOHOM ).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl n cxeMbl: «CTpoeHHE YYKapHUOTUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIETKW», «CTpOEHHE PACTUTEIbHON KIETKN,
«CTpoeHHE MUTOXOHIPUNY, «SA1po», «CTpoeHne NpOKapHOTUYECKON KIETKI.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MUKPOIPENapaThl PACTUTENbHbBIX, KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepHaIbHbIX
KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK PAa3IMYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

JlaboparopHasi pabora «lcciaenoBanue mia3Moau3a U JemIa3MoIn3a B PACTUTEIBHBIX KIETKax).

IIpakTHyeckas padora «/3ydueHue IBUKEHHS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0OMeH BelleCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AccuMWIALMS M IUCCUMWIIALIMS — JIBE€ CTOPOHBI MeTabosin3ma. Tumbl oOMeHa BEUIECTB: aBTOTPOQPHBIM M TeTepOTPOQPHBIM.
VYyacTtue kuciopojga B 0OMEHHBIX IMpolleccax. JHepreTuueckoe odecreueHue kietku: npeppanieHue AT® B oOMEHHBIX mpoleccax.
DepMEHTATHUBHBIM XapakTep peakluil KJIETOYHOTro MeTrabonm3ma. DepMeHTHI, WX CTPOCHHE, CBOWCTBA M MEXAHW3M JICHCTBUSI.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTaHMYECKUX KaTalu3aTOpOB. BelKu-aKTUBAaTOpPHl U OENKU-MHTUOUTOPHI. 3aBUCHUMOCTH
CKOPOCTU (DEPMEHTATUBHBIX PEAKIINI OT Pa3IM4HbIX (PaKTOPOB.



[lepBUYHBIN CHHTE3 OPTaHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU homocunmes y baxmepuil.
Cseemocobuparowue nuemenmsl U HUSMEHMbl peakyuoHHo2o yenmpa. Ponb xjnoporuiactoB B mporecce (oTtocuHTe3a. CBeToBas H
TeMHOBast (a3bl. Pomoodvixanue, Cs., Cs. u CAM-munsvr gpomocunmesa. IlponykTuBHOCTH (poTocHMHTE3a. BiusHue pa3nIuyHbIX
(bakTOpoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHUE (POTOCUHTE3A.

XemocuHnTe3. PazHooOpasue OpraHu3MOB-XEMOCUHTETUKOB: HUTPUPUIUPYIOIIUE OaKTepuu, KeIe300aKTEepUH, CepoOaKTepHH,
BOJIOPOJIHBIE OaKTEPUH. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Bunbl Opoxkenus. IlpomykTbl OpokeHHUSS W HMX HCIIOJIBb30BaHHE YENIOBEKOM. AHa’3pOOHBIE
MUKpPOOPraHU3MbI KaK 00BEKThI OMOTEXHOJOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. DTamnbl SHepreTuyeckoro ooMena. [loaroroButenbHbIM 3Tam. [ HKonIM3 — 6ECKUCIOPOIHOE pacIIeIIICHUE
TJIFOKO3BI.

buonornyeckoe OKHCIEHHE, WA KJIETOYHOE JbIXaHue. Poib MHUTOXOHApUN B Mpoleccax OHOJOTMYECKOIO OKHUCIICHHS.
Huxnuyeckue peakuuu. OxkucautenabHoe dhochopunupoBanue. Iuepeus memopantnozo epadouenma npomonos. Cunumes ATD: paboma
npomouuou AT®-cunma3zwi. [IpenmytiecTBa a3poOHOTO MyTH 0OMEHa BEIIECTB Mepea aHadpoOHbIM. D(PHEKTUBHOCTh SHEPTETHUECKOTO
oOMeHa.

JlemoHCcTpanumn

[Toptpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Oarensrapar, 11. Mutuem, I'. A. 3aBap3us.

Ta6muier 1 cxembl: «POTOCHHTE3, « JHEpreTUUecKuii 00mMen», «brnocunres 6enkay», «CTpoeHue hepMeHTay, « XEMOCHHTE3.

ObopynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHKE AJIi HPUTOTOBJICHUSI IOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropHasi pabora «/3yyeHue KaTaauTHIECKON aKTUBHOCTH (hepPMEHTOB (Ha MpUMepe aMuiIa3bl UM KaTajlasbl)y.

JlaGopaTtopnasi pabora «/3yueHue (epMEHTATUBHOTO paCHICIJICHUS MEPOKCHIA BOAOPOAA B PACTUTEIBHBIX U >KMUBOTHBIX
KJIETKaxX».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB (OTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHU.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KIeTKe

Peakiuu maTpuuHoro cuutesa. [IpuHIUIT KOMIIJIEMEHTAPHOCTH B PEAKLMSIX MAaTPUYHOIO CUHTe3a. Peann3zanusi HacieaCTBEHHOU
uHpopmanuu. ['eHermyeckuid Kkoja, ero cpoiicTBa. Tpanckpumnuus — wMatpuudbli cuHTe3 PHK. IlpuHuwmnel Tpanckpuniuu:
KOMILJIEMEHTAPHOCTh, AHTUIIAPAJUIEIbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuyeckou Kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue TpancnopTHeix PHK B Ounocunrese Oenka. YcioBus OuocuHTe3a Oenka. KommpoBanue
aMUHOKHUCHOT. Pois pubocoM B OMocuHTE3€E OenKa.



Coepemennvie npedcmasierus o cmpoenuu 2enog. Oprannsaius reHoMa y MPOKapHOT U 3YKapHOT. Perymsius akTHBHOCTH T€HOB
y npokapuoT. ['unotesa onepona (®. XKako0, XK. Mano). Mozrexynsapuvle mexanuzmuvl sxcnpeccuu 2enog y sykapuom. Ponb xpomamuna
8 pe2ynayuu pabomul 2enog. Perynsiys 0OMEHHBIX MPOIECCOB B KieTKe. KiieTounbiit roMeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HU U OONMratHeie mapasuThl. CTpOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
0aktepuodaroB. Kusuennwviti yuxn J{HK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogacos. QObpammas
MPAHCKPUNYUs, peeepmasd, unmezpasd.

BupycHurie 3a601eBanus yenoBeka, KUBOTHbIX, pactenuit. CIINI, COVID-19, counanpHble 1 MEIULIMHCKHAE TPOOIIEMBI.

Buoungpopmamura: unmespayus u anamuz oOonvuwux maccusos («bigdatay) cmpyxmypnvix Ouonocuweckux OaHHbIX.
Hanomexnonoeuu 6 buonoeuu u meouyune. llpoepammupyemole pynxyuu 6erkos. Cnocobvi 00cmasku ieKapcme.

JlemoHCcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmuupl 1 cxeMbl: «buocunTes O6enkay, «l'eHernueckuit kon», «Bupycer», «bakrepuodarmn.

IpakTnueckas padora «Co3naHnue MOIEIA BUPYCA.

Tema 8. 7’ Ku3HeHHBIH UK KJIETKH

Kierounslii nukn, ero nepuoasl U perymsnus. Marepdaza m muto3. OcoOEHHOCTH MPOLECCOB, MPOTEKAOUIUX B MHTEpdase.
[TogroroBka kieTku K  jAeneHuto. IlpecuHretndeckuil  (MOCTMUTOTUYECKUI), CUHTETUYECKUH U MOCTCUHTETUYECKUI
(IpeMHUTOTUYECKUI) TIEPHOIBI UHTEP(DA3HI.

Marpuunsiii cunre3 JJHK — permukanus. [Ipunnuner perumkanuu JIHK: koMmieMeHTapHOCTD, OJTYKOHCEPBATUBHBIA CUHTE3,
aHTunapamienbHocts. Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl U TeomMepasza. XpOMOCOMHBII
Ha0Op KJIETKH — KapUOTHM. [UTIIIONIHBIN U rarjgouIHbIi Habopsl XpoMocoM. ["'oMosoruyHbie XpoMOCOMBI. [10J10BbIE XPOMOCOMBI.

Jenenne kietku — MuTo3. CTaguum MUTO3a M MPOUCXOIAIIME B HHMX Ipouecchl. Tumbl mMuTo3a. KaprOKMHE3 M IIUMTOKUHES.
buonornyeckoe 3HaU€HNE MUTO3A.

Perynsanust MuTOTHYECKOTO UKIIA KJIeTKH. [I[porpamMmMmupyemast KiieTouHasi ThOesb — aromnTo3.

Kinerounoe simpo, XxpoMocoMbl, QYHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu, ouggdepeHyuposxu, cmapenus u cudenu
knemox. «L{ugpposas kiemrka» — buoungpopmamuueckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

TaGmuier 1 cxembl: « Ku3HEHHBIA UK KIETKNY, «MuT03», «CTpoeHue xpomocomy, «Permkarus JJTHK.

O6opynoBanue: CBETOBOW MUKPOCKOII, MUKpOTIpenapathl: « MUTO3 B KIETKaX KOPEITKA JTyKay.

JlabopatopHnasi pabora «/3ydeHue XxpoMoCcoOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHasi padora «HaOmroieHre MuTo3a B KJI€TKaX KOHUMKA KOpeIIKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax ).



Tema 9. CTpoenue 1 pyHKIMHM OPraHU3MOB

buonoruueckoe paznooOpasue oprann3mMoB. OZHOKIETOUHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS M KU3HENEATEIbHOCTU OJHOKJIETOYHBIX OpPraHM3MOB. bakTepuu, apxeu, OJHOKJIETOYHbIE TIpPHUOBI,
OJIHOKJIETOYHBIE BOJOPOCIIH, IPYTHE NMPOTUCTHI. KONOHNAIbHbBIE OPTaHU3MBI.

B3auMoCBA3p 4acTed MHOIOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CUCTEMBI OpraHoB. OpraHms3m Kak €IMHOE LEJIOE.
I'omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJAIIAS, OCHOBHAS, MEXaHHUYECKas.
OcoOeHHOCTU CTpOEeHMS, PYHKIIMN U pacloioKEHUs TKaHEH B OpraHax pacTEeHU.

TkaHu )KUBOTHBIX U yesOBeKa. THUIBI )KUBOTHBIX TKAHEW: SMUTEINANIbHAS, COEAMHUTENbHASL, MbIlLICYHAsl, HEpBHasA. OCOOEHHOCTH
CTpOeHUA, PYHKIMI U pacroJIOKEHUsI TKAaHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpATHBHBIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI OPraHOB JKMBOTHBIX M 4yenoBeka. DyHKIuun
OpPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuil. CKeseTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbI U
BHYTpPEHHUH cKkeneT. CTpOEHUE U TUIIBI COEAMHEHUS KOCTEN.

JIBuKeHue OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOUIIHOE, KIYTMKOBOE, pPECHUYHOE. JIBUKeHue
MHOTOKJIETOYHBIX PACTEHHI: TPONHU3MBI M HACTHM. J[BMKEHHE MHOTOKIIETOYHBIX JKMBOTHBIX W 4YEJIOBEKAa: MBIIIEYHAs CHUCTEMA.
Peduexc. CkeneTHble MBIIIIBI U UX padoTa.

IInranue opranusmos. IloryomieHne BOIBI, YIVIEKHCIIOIO ra3a U MHUHEPAJIbHBIX BEIIECTB pAaCTCHUAMHU. IIMTaHme KUBOTHBIX.
BHYTpUIIOJIOCTHOE W BHYTPHUKJIETOYHOE MHIIeBapeHHe. [IuTaHue NMO3BOHOYHBIX >KMBOTHBIX. OTAENbl NMUIIEBAPUTEIBHOIO TPAKTA.
[TumeBaputensHbIe Kele3bl. [uieBaputenbHas cucTeMa 4eJaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jlpixanue *uBOTHBIX. [(uddy3us ra3zoB uepe3 MOBEpXHOCTh KiEeTKH. KoxHoe
nbixanue. JlpixarenbHass moBepxHocTh. JKaOepHoe M Jn€royHoe jpixaHue. JIpIxaHHMe MO3BOHOYHBIX JKUBOTHBIX U YEJOBEKa.
OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHUS JIETKUX MO3BOHOUYHBIX KMBOTHBIX. JIpIXaTenbHas cCUCTEMA 4esloBeKa. MeXaHu3M BEHTUISILUU
JErKUX y OTUIl U MIIEKOTTUTAIOMUX. Perysius npixanus. JlpixareabHbie 00bEMBI.

TpaHCnOpT BEWIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHU. TpaHCIOPT BEWIECTB Yy JKUBOTHBIX. KpoBEeHOCHas
cucrtema u €€ opranbl. KpoBeHOCHAasi cucTteMa MO3BOHOYHBIX KUBOTHBIX M 4esioBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpOBb. Kpyru
KpOBOOOpaIIeHHs. DBOJIOUNOHHBIE YCIOKHEHUSI CTPOSHHUSI KPOBEHOCHOW CHCTEMBI MMO3BOHOYHBIX KMBOTHBIX. PaboTra cepaua u eé
peryJsnus.

Brinenenne y opranusmoB. Beigenenue y pacrennii. Beinenenne y :kuBOTHbIX. COKpaTUTENbHBIE BaKyoau. OpraHbl BbIICIICHHUS.
OunbTpanus, CeKpelus 1 00paTHOE BCACHIBAHME KaK MEXaHU3MbI pabOThl OpraHoB BbiAeneHUs. CBsI3b MOJIOCTH Tella C KPOBEHOCHOM U



BBIJICIUTEIILHON cUCcTeMaMu. BhIienieHre y TO3BOHOYHBIX KUBOTHBIX 1 denioBeka. [louku. CTpoenne un (yHKIIMOHUPOBAHUE HEPPOHA.
OObpazoBaHne MOYH y YeIIOBEKA.

3amura y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepwii M HHUCTHI TPOCTEHIIUX. 3ammTa y
MHOTOKJIETOUHBIX pacTeHuid. KyTtukymna. CpeacTa macCUBHON M XUMHAYECKOU 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BOJIHBIE. 3allUTa OpraHu3Ma oT OosiesHed. IMMyHHas cuctema
yenoBeka. KIeToyHbld M TyMOpalbHbII HMMYHUTET. BpoXIEHHBI W TpHOOpeTEHHBIH CcHenupuueckuii UMMyHHUTET. Teopus
KJIOHaNIbHO-ceneKTuBHOro ummyHurera (I1. Opnux, ®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBETHl OpPraHU3MOB. Poib
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxuMoCTh M peryisiius y OpraHu3MoB. Pa3paXuMoCTh y OJHOKIETOYHBIX OpraHu3MoB. Takcucel. PazmpaxumMocts u
peryJsius y pacteHuil. PocToBbIe BelllecTBa U UX 3HAYCHUE.

HepBHast cuctema u peduiekTopHas peryisius y >KUBOTHBIX. HepBHasg cuctema U €€ OTIEbl. DBOJIOIUOHHOE YCIOKHEHUE
CTPOCHHUSI HEPBHOU CHUCTEMBI y *KUBOTHBIX. OTJIIENbI TOJIOBHOIO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pediekropnas ayra.
be3ycnoBHbIE U yCI0BHBIE PE(hIEKCHI.

['ymopanbHast peryisiius U 3HAOKPUHHAS CUCTEMA >KMBOTHBIX M 4ejoBeKa. JKene3bl SHIOKPUHHON CHUCTEMBI U UX TOPMOHBL.
JleiicTBue TOpMOHOB. B3aMOCBSI3b HEPBHOM U 3HIOKPUHHOM cucTteM. ['unoranamo-runodusapHasi CUCTEMA.

JlemoHCcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUHBIE BoJopociny, «bakrepuny», «lIpocreitmmey», «Opranb
LIBETKOBBIX pacTeHui», «CHUCTEMBl OPraHOB MO3BOHOYHBIX >KMBOTHBIX», «BHYTpeHHEe CTpOeHHE HAaceKOMbIX», «TKaHM pacTeHHIl»,
«KopHueBbie cuctemsl», «Crtpoenue ctedns», «CTpoeHHe IUCTOBOW IUIACTUHKWY, «TKaHM KUBOTHBIX», «CKeleTr 4enoBeKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHast cucrtemay, «JlpixarenbHas cucrema», «HepBHas cucrema», «Koxa», «Mbplieunas
cucrema», «BwlmenurenbHas cucremay, «OHIOKPUHHAS cucteMa», «CTpoeHune MbIibDy, «MMMyHHTETY, «KUIIEYHOMOIOCTHBIEY,
«CxeMa muTaHusg pacteHui», «KpOBEHOCHBIE CHCTEMbI MO3BOHOYHBIX >KHUBOTHBIX», «CTpoeHue rulipel», «CTpOeHHE IUIaHapun,
«BHyTpeHnHee cTpoeHHe Hm0XxaeBoro 4epBs», «HepBHas cucrema pwid», «HepBHas cucrema nsrymkuw», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cuctema nruily, «HepBHas cuctema miekonuTarnux», «HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MUKpOIpENnapaTbl OJHOKJIECTOYHBIX OPraHW3MOB, MHUKpOIpenapaThl TKaHEH, paKOBUHBI
MOJUTIOCKOB, KOJUICKITUU HACEKOMBIX, UTJIOKOXKUX, YKUBBIE DK3EMIUIAPbl KOMHATHBIX PAaCTEHUM, repOapuul pacTeHUI Pa3HBIX OTACIIOB,
BJIQXKHBIC TIPENapaThl )KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJIJICKIIUA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelloBeKa, 000py10BaHUE
JUISL IEMOHCTPALMKM TTOYBEHHOT'O0 M BO3YIIHOTO MUTAHUS PACTEHHM, pacIIeIUICHUs Kpaxmaja U OeJIKOB IMoJ JelcTBUeM (hepMEHTOB,



000Opy/ZiOBaHUE [JI1 JIEMOHCTPAIIMU OMNBITOB IO H3MEPEHUIO KU3HEHHOW EMKOCTH JErKMX, MEXaHU3Ma JAbIXaTeJbHBIX JBHKECHUH,
MOJIEJIA TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHrue TKaHEl paCTCHUI».

JlabGopaTopHas padora «/3ydyeHre TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMHoOkeHHe U pa3BUTHE OPraHM3MOB

@opmbl  pa3MHOXKEHHS OpraHu3MoOB: Oecrmoyioe (BKJIOYash BEreTaTUBHOE) M TMOJIOBOE. Buapl 06ecronoro pa3MHOKECHHUS:
MOYKOBaHUE, CIIOPYJSLUS, (PparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kneTku, wuiau rameTbl. Meio3. Cragum Meiio3a. lloBeneHune xpomocoM B Meilo3e.
Kpoccunrosep. buosiornduecknii CMbICII MEM03a U ITOJIOBOTO Iporecca. Meno3 u ero MeCcTo B )KU3HEHHOM IIUKIIE OPTaHU3MOB.

[IpenzaponasiieBoe pazButue. ['ameroreHe3 y xKuUBOTHBIX. [losioBeie xene3bl. OOpa3oBaHWE U Pa3BUTHUE TOJIOBBIX KJIETOK.
Cnepmarorenes u oorene3. CTpoeHUE MOJOBBIX KIETOK.

OmiogoTBOpEHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTUHU OpPTaHu3MOB. Mopgoeenes — oona u3
2naeHvlx npoodnem amobpuonocuu. Konyenyus mopgocenos u mooenu mopgoeenesa. Cranuu >MOpUOTEHE3a KUBOTHBIX (Ha mpuMepe
nsarymku). pobnenue. Tumnbl npoOnenus. /[JemepmunupogannHoe u HedepmMuHuposarnHoe OpobieHue. bnacmyna, munwvl Onacmyn.
OcobeHHocTr ApOOJICHUS MIICKONUTAIOIIUX. 3apOBIIIEBbIE JTUCTKU (TacTpylsius). 3akiajKka OpraHOB M TKaHEH M3 3apOJBIIIEBBIX
JTUCTKOB. B3anMHOe BiusiHME YacTel pa3BUBAIONIETOCA 3apo/biiia (IMOpUOHATBHAS MHIYKIMS ). 3aKiIa/iKa TUIaHa CTPOSHUS dKUBOTHOTO
KaK pe3yJIbTaT UepapXUUeCKUX B3aUMOJICHCTBUN TeHOB. BiusiHue Ha SMOpPHOHAIBHOE PAa3BUTHUE PA3IUYHBIX (DAKTOPOB OKPY’KAIOIICH
Cpensl.

Poct u pazButue xuBOTHBIX. [locTaMOpuoHansHbIll mepuoa. IIpsimMoe u Henmpsimoe pa3BuTHe. PazButue ¢ meramopdo3oMm y
0eCrO3BOHOYHBIX W TTO3BOHOYHBIX JKUBOTHBIX. bHojornueckoe 3HaueHHWE MPSIMOTO M HEMPSMOTO Pa3BUTHSI, UX PACIPOCTPAHECHUE B
npupoje. Tumbl pocra KUBOTHBIX. DAKTOPHI PETYIAIMH POCTa KUBOTHBIX M uesioBeka. CTaguu mOCTIMOPHOHAIBHOTO PA3BUTHS Y
KUBOTHBIX U yesioBeka. [lepuoabl onTorenesa yenoseka. CTapeHUe U CMEPTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pa3smHoxxenune u pazButhe pacreHuid. ['amerodur u crnopodur. Melo3 B KU3HEHHOM LMKiIe pacTeHud. OOpa3oBaHuE cHOp B
nporecce Menosa. ['amerorenes y pacteHnid. OIioqOTBOPEHUE U PAa3BUTHE PACTUTENIBHBIX OPraHW3MOB. J[BOMHOE OILIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHuii. OOpa3oBaHUEe U PA3BUTHE CEMEHH.

MexaHu3MBbl PETyJIALUA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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



Tabmuubr 1 cxembl: «BeretaTuBHOE pa3MHOXeHUE», « UMb 0ECIOIoro pa3MHOXKEHHS», «Pa3sMHOKEHHUE XJIaMUOMOHAIBD»,
«PazMHOXkeHue 3BriaeHel», «PasMHOXeHHE ruapb», «Meio3», «XpomocoMb, «l'amerorenes», «CTpoeHHE SHUEKIETKH U
criepMmaro3onsia», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe u HempsiMoe pasButue», «Pa3zBuTme Maiickoro xykay, «Pa3Butue
capaHun», «Pa3zButne narymku», «JI[BOHHOE OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacTeHHi», «CTpOeHHE CEMSH OAHONOJBHBIX H
IBYIOJIBHBIX PACTEHUN», «KU3HEHHBIA LUK MOPCKOW KamycTbD», «KU3HEHHBIM LUK MXa», «KU3HEHHBIM LUK MMarOpOTHUKA,
«OKW3HEHHBIN UK COCHBDY.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENapaThl SIMIIEKIETOK U CIIepMaTO30U10B, MOAEIb «L{UKII pa3BUTHS JSATYIIKID.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparax».

IIpakTnueckasi padora «BbIsIBICHUE TPU3HAKOB CXOACTBA 3apO/BIIIEN TO3BOHOYHBIX JKUBOTHBIX Y.

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUSI U pa3BUTHUS TeHETHKU Kak Hayku. Padotel I'. Mengens, I'. ne ®pusa, T. Moprana. Ponb oTedecTBEHHBIX
yuéHbix B pa3Butuu renetuku. Paborst H. K. Kombmosa, H. . BaBunoma, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A.
Ounumuenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE TE€HETHYECKUE IOHATHS U CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, QJUICIBHBIE T'€HBI, aJbTCPHATUBHBIE NPHU3HAKH,
JOMHUHAHTHBIA M PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YNCTAs JINHUS, THOPUIbI, TeHOTUII, PeHOTHII. OCHOBHBIE METOIBI
TCHETHUKH: THOPHUIOJOTUUSCKUH, IIUTOIOTHYSCKUH, MOJICKYJISIPHO-TCHETUYCCKUM.

JdeMoHcTpanuu

[Toptpetsi: I'. Mengens, I'. ne @pu3, T. Mopran, H. K. Konbuos, H. U. Basunos, A. H. benozepckuit, I'. [[. Kapneuenko, FO. A.
Oununuenko, H. B. Tumodees-PecoBckui.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKI, «CXEMBbI CKPEILIUBAHUS.

JlaGopaTopHasi padora «Ipo3oduia kak 00bEKT TCHETUUSCKUX HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBeiii 3akoH MeHaenss — 3aKOH €IWHO00pa3us THOPUAOB MepBOro mnokojeHus. [IpaBuio
JOMUHHMpOBaHUs. BTopoil 3akoH MeHaens — 3aKOH paclleryieHuss Mpu3HakoB. LluTonornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpelnBaHus. [ umorTe3a 4ncToTel ramer.

Ananuzupytoiee ckpemuBaHue. [IpoMexXyTOUyHBI XapakTep HacieqoBaHus. PacilenyiieHrue MpU3HAKOB MPU HEMOJIHOM
JTOMHUHUPOBAaHHH.

HuruOpuanoe ckpemuBanue. Tpetuil 3akoH MeHzenss — 3aKOH HE3aBUCHMOI'O HAacleAOBaHUs MpHU3HaKkoB. lluTonmorunueckue
OCHOBBI JUTUOPUIHOTO CKPEILIMBAHMUS.



CuernieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrieruieHHOE HaclieJoBaHHe TeHOB, HApYIICHUE CLETIICHUS MEXTY
reHamMu. XpoMOCOMHAasl TEOpHUsL HACIIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXAaHHM3M ONPEAEICHUS 10JIa. AyTOCOMBI M IIOJOBBIE XPOMOCOMBIL. ['OMOrameTHelii H
reTepOoraMeTHbIN 1oJI. I 'eHeTnyeckas CTpyKTypa IOJI0BbIX XpoMocoM. HacienoBanue Ipu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak 1nenocrHas cucrema. [lielorponuss — MHOXECTBEHHOE JEWCTBUE TI'eHAa. MHOXKECTBEHHBIM — allJICIU3M.
B3aumoneiicTBrue HearenbHbIX reHoB. KommieMentapHocts. Onucras. [lonmumepust.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHs PACTEHUH, )KMBOTHBIX M YEJIOBEKA, a TaKkKe (PU3MOJIOTHUYECKUX MPOIECCOB, MOBEACHUS U
KOTHUTUBHBIX (pyHKUMH. ['eHeTHUecKre MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MMH — MapasuT» U «XO34UH —
MHUKpOOMOM». [ 'eHeTHuecKkre aclieKThl KOHTPOJISL U U3MEHEHUS! HACJIeICTBEHHON NH(POPMAILIMK B TOKOJIEHUSAX KIETOK U OPTaHU3MOB.

JlemoHCcTpanumn

IToptpetst: I'. Mennens, T. Mopras.

Tabmuubl n cxembl: «llepBbiii U BTOpoi 3akoHbl Menpaens», «Tpetuil 3akoH MeHaens», «AHAIM3UPYIOLEE CKPEIIUBaHUEY,
«Hemnonnoe nomuHupoBaHue», «CIEMIEHHOE HAcleI0BaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeruka nmonay, «Kapuotun uenoBekay,
«KapuoTtun npo3zopuis», «Kapuorun nTuib, «MHOKECTBEHHBIN ajlienn3m», « B3aumoeicTBue reHoBy.

O6opynoBanue: MOAEIb ISl JEMOHCTPALIMH 3aKOHOB €IMHO00pa3us rMOpUI0B MEPBOr0 MOKOJIEHUS U PACHICTUICHHs IPU3HAKOB,
MOJENb ISl AEMOHCTPALUH 3aKOHA HE3aBUCHUMOT'0 HACIIEIOBAHMS ITPU3HAKOB, MOJIEIIb I IEMOHCTPALIMHU CLHEIUICHHOTO HACIEA0OBAHNUS
MPU3HAKOB, CBETOBOI MUKPOCKOI, MUKpompenapar: «po3oduiay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIIMBAHUS Y IPO30(DUIIBD).

IIpakTnyeckas padora «3yueHue pe3yabTaToB JUTHOPUIHOTO CKPELUIMBAHUS Y APO30(PUIBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna U cpeabl npu  (GopmupoBaHud (peHotuna. W3meHUMBOCTH mpu3HAKkoB. KauecTBeHHbIE U
KOJINYECTBEHHBIEC IPU3HAKU. BUIbI N3MEHYNBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

Moaudukanonnas W3MEHYHBOCTh. Poib cpenbl B ¢GopMHUpOBaHWM MOJAM(PUKANMOHHON H3MEeHYMBOCTH. Hopma peaxiuu
npu3Haka. Bapuanyonssliii psin v BapuaunonHast kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAITMOHHON W3MEHYUBOCTH.

I'enoTunuyeckas wn3MeHYMBOCTh. (CBOWCTBA TI'€HOTUIIMYECKOM W3MEHYMBOCTH. BHIbl TEHOTUNWYECKOW HW3MEHUYHMBOCTH:
KOMOWHATUBHAsI, MyTallMOHHASI.

KomOuHaTtuBHas M3MEeHYMBOCTh. Mei03 U TOJIOBOM MPOIecC — OCHOBA KOMOMHATUBHOW M3MEHUMBOCTU. Pojib KOMOMHATHUBHOMN
M3MEHYUBOCTHU B CO3JaHUU F€HETUYECKOTO pa3HOO0pa3us B Mpe/Iesiax OJHOTO BU/IA.

MyTanroHHass ”3MEHYMBOCTh. BUIbI MyTalnii: T€HHbIE, XPOMOCOMHBIE, TECHOMHBIE. CITOHTAHHBIE U MHAYILIUPOBAHHBIE MYyTAIUU.
SAnepHble 1 nuTOIIA3MaTudeckue Mytanuu. CoMaTHYECKHE U MOJIOBbIE MyTaluu. [[pruunHBI BO3HUKHOBEHUsI MyTauuid. MyTareHsl u



UX BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlIMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTHUYECKHUX PSAOB B HACIEICTBEHHOMU
m3menuuBoctu (H.M. BaBuioB). BHesiepHas n3MEHUUBOCTh U HACIEJCTBEHHOCTD.

Onueenemura u SNUSeHOMUKA, POlb INUSEHEMUYECKUX PaKkmopos 8 HAcIe008AHUU U USMEHYUBOCU (YeHOMUNUYECKUX NPUSHAKOS
y Op2aHU3MO8.

JdeMoHCcTpanuu

IToptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabnuiel u cxembl: «Buasl n13BMeHUHMBOCTHY, «MoaudukalioHHas U3MEHYUBOCThY, « KOMOMHATUBHASI ”3MEHYUBOCThHY, «Meio3»,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHUs YeI0BeKa», « Buabl MmyTamuii».

O6opynoBaHue: XUBble U TepOapHble IK3EMIUISIPbl KOMHATHBIX pacTeHui, pucyHku ((ororpadun) KUBOTHBIX C Pa3TMUHBIMU
BUJAMH U3MEHUYNBOCTH.

JlaGopaTopnas pa6ora «lccienoBanue 3aKOHOMEpPHOCTEH MOAMGPUKAIIMOHHON M3MEHUMBOCTH. [locTpoeHue BapuallMOHHOIO
psila 1 BAPUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtanuu y 1po30(huisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuotun uvenoeka. MexayHapoHasi mporpaMma HCCIEAOBAaHHUS IN€HOMa YeIO0BEeKa. MeTOIbl M3y4YeHUs] TEHETHUKH YEJIOBEKa:
rE€HEAJOTUUECKUM, OJIM3HEIOBBIN, [TUTOTCHETUUYECKUM, MOMYISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeThnYeckuil. CoBpeMeHHOe
ONPENECICHUE TEHOTHUIIA: I[IOJJHOTEHOMHOE CEKBEHMPOBAHWE, TIE€HOTUNHMPOBAHME, B TOM uucie ¢ nomoupro [IIP-ananmu3a.
HacnencrBennble 3a0oieBaHMs 4elloBeKa. ['€HHbIE M XPOMOCOMHBIE OOJIe3HHM 4delloBeKa. bojie3HM ¢  HaclIeICTBEHHOM
MPEAPACIIONOKEHHOCTHIO. 3HAYCHUE METUIIMHCKONW T€HETUKH B MPEIOTBPAIICHUH U JICUCHUH TE€HETHUECKUX 3a00JIeBaHHUI YelloBeKa.
Menuko-reHeTH4eCcKoe KOHCYIbTHpoBaHue. (CTBONOBbIE KIETKUA. [IOHSATHE «IEHETMYECKOTro Tpy3a». ITHYECKUE AaCIMEKThI
HCCIIeIOBaHUM B 00J1aCTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOphl TOBBIMIEHHON YYBCTBUTEIBHOCTH 4YeJIOBeKa K (U3MYECKOMY M XUMHUYECKOMY 3arps3HEHUIO
OKpyXaruen cpenpl. ['eneTnueckas npeapacnoyioKEHHOCTh YEJIOBEKA K MTaTOJIOTUsIM.

JdemMoHcTpanuu

Tabmuiet u cxembl: «Kapuotun yenoBekay, «MeToIbl U3yYeHUs T€HETUKHU YeIOBeKay, «I e HeTHUeCKHUe 3a00JICBaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAINU3 POAOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3MoB

JlomecTuKanusa U CeneKius. 3apoKIeHUe celleKuuu U qomectukanuu. Yuenne H. V. BaBunoBa o LleHTpax mpoucxoxiaeHus u
MHOTr000pa3usi KyJIbTypHBIX pacTeHUU. Poib celekiuu B CO3JaHUM COPTOB PACTEHUM W MOPOJ KUBOTHBIX. CopT, MOpoja, IITaMM.
3aKOH roMOJIOTHYECKHUX PSZIOB B HacjieACTBEHHOU n3MeHunBoct H. V. BaBuiioBa, ero 3HaueHue 1)1 CEIEKIIMOHHON PabOTHhI.



MeTtoasl cenekunoHHONW paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIM M MHAWBUIYadbHBIA. DTanbl KOMOWHAIIMOHHON CEJEKIIHH.
HcneiTanue npousBoautesei mo noroMctBy. OTOOp MO TE€HOTHITY C TOMOUIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA U OTOOP MO F€HOTHUITY C
nomMoiipro aHanuza JJHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ CEJIEKIMOHHON paOoThl. PaauanvoHHBIE M XUMHYECKMH MyTareHe3 Kak HCTOYHHK
MyTaluil y KyJIbTYpPHBIX (JOpM OpraHu3MoB. Mcnosp30BaHHME T'€HOMHOIO PENAaKTUPOBaHMsS U MeToA0B pekomMOuHaHTHBIX JHK nms
ITOJTYYEHHMSI UICXOTHOTO MaTepuaa s CEJICKIHUN.

[lomyuenne mnonumuounoB. BHyTpuBumoBas rubpuauzanus. bIu3koponcTBEeHHOE  CKpEIIMBaHHWE, WM  HWHOPUIUHT.
HepoacTtBeHnHoe ckpemuBaHue, uiau ayropuauHr. ['erepo3uc u ero npuunHsel. Mcnonb3oBanue rereposuca B cenekiuu. OtnanéHHas
ruOpuansanus. llpeoponenne Oecriogusi MEXBUIOBBIX THMOpPHIOB. JlOCTMKEHMsI CEJIEKLIMM pPACTEHUN U JKUBOTHBIX. «3enénas
DpesonioyuUay.

CoxpaHeHne U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M MX JUKUX POAWYEH IS CO3/IaHMS HOBBIX COPTOB H
rMOpHUIOB CEIbCKOXO3UCTBEHHBIX KYNbTYD. HM3yueHnue, coxpanenue u ynpasieHue 2eHemuiecKuMu pecypcamu CelbCKoX03AUCMBEHHbIX
U NPOMBICTIOBLIX JHCUBOMHLIX 6 UYENAX VIAVUULEHUS CYWECmEYIOWUX U CO30aHUs HOB8bIX NOPOO, JUHULL U KPOCCO8, 8 MOM Yucie ¢
NpUMEHEeHUEeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIEeO08AHUL, NepedosblX UOel U NePCNeKMUBHBIX MEXHOL02UIL.

JdemoHcTpanuu

[Toptpetsi: H. W. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Actaypos, H. bopnoyr, . K. bensies.

Tabmuiel U cxembl: «LIeHTpPBI MPOUCXOKACHUS U MHOTOOOpasusi KyJbTYPHBIX PacTeHU», «3aKOH TOMOJOTUYECKUX PSIOB B
HACJIEJICTBEHHON N3MEHYMBOCTHY, «MeTo bl cenekunmny, «Otnanéunas rudpuauzanusy», « MyTareHesy.

JlaGopaTopHasi padora «/3ydeHne COPTOB KyJbTYPHBIX PACTEHUM U OPOJ JOMAIIHUX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHrne METO0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKckypeusi « OCHOBHBIE METOJIBI M JIOCTUKEHUS CEJICKIIMU PACTEHUN U JKMBOTHBIX (HA CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO
(dhepMy, COPTOUCTIHITATEIIbHBINA YYaCTOK, B TEIUNIMYHOE XO3MCTBO, B JIJAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IICHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAS OMOJI0TUS

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIC W TKAHEBBIE KYJIBTYPhI, MUKPOOPTAHU3MBI, WX XapaKTEPUCTHUKA.
TpanuunonHas OMOTEXHOJOTHSA: XJIEOOTICUeHHE, TIOTyYeHHE KUCIOMOJIOYHBIX MPOIyKTOB, BUHOAEeTHE. MUKPOOMOIOTUUECKHU CUHTE3.
OO0BEKTHI MUKPOOHOJIOTHUECKUX TeXHOJIOTHH. [Tpon3BoicTBO O€Kka, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM W UHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHHS W KOHCTPYMPOBAHUS T'€HOMOB C IIEJBIO TMOTYYEHUS
OpraHU3MOB U WX KOMIIOHEHTOB, COJICPIKAIINX HE BCTPEUAIONTUECS B IPUPOJIE OMOCHHTETUIECKUE MY TH.



Knerounas umxenepus. MeTopl KyJabTypbl KJIETOK U TKaHEW pacTeHuil U )KUBOTHBIX. Kpnobanku. Comatnueckast ruOpuan3anus
U comMaTHueckKuid sMOpuorenes. lcmonp3oBaHWE TamjoOUIOB B CEIEKUUU pacTeHUid. [lonyuenue MOHOKIOHANLHLIX AHMUMEL.
Hcnonv3zoeanue MOHOKIOHAILHLIX U NOJUKIOHAIbHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OILUIOOTBOpeHHE. PeKoHCTpyKIus
AUIEKICTOK U KJIOHMPOBAaHWE >KMBOTHBIX. METONl TpaHCIUIAHTALMU SIACp KIETOK. 1exHono2uu 0300po8ienus, KYIbMUsUpOSaHus U
MUKDOKIOHATLHO20 PASMHONCEHUSL CEbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpoMOCOMHass W reHHas uHkeHepus. VICKycCTBEHHBIM CUHTE3 TeHa M KOoHcTpyupoBaHue pekoMOuHaHTHBIX [IHK. Cozoanue
MPAHC2EHHbIX Op2aHu3Mo8. JIOCTHIKEHHUS W TEPCIEKTUBBI XPOMOCOMHOW M T€HHOM WHXEHEPHH. OKOJOTMYECKHE M 3TUYECKHE
npo06sieMbl TEHHOW UHXKEHEPUH.

MenunuHckue OuotexHosioruu. [loctreHomuas umdpoBas wmeaununHa. [IP-guarnoctuka. MeTaOoNIOMHBIM — aHauU3,
T€HOLEHTPUYECKUHN aHAIIA3 IIPOTEOMA YEIOBEKA JJIsI OLIEHKU COCTOSHUA €r0 310poBbs. Vcnob30BaHNe CTBOJIOBBIX KIETOK. TapreTHas
tepanus paka. 3D-Ouomnxenepus aisg pa3padOTKU (QyHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3[aHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHWEeM TEXHOJOTUM TpEXMEpHOro OUONPUHTUHTA U ckaddoyauHra s pelieHus 3aJad MepCOHATM3UPOBAHHOMN
MEULHBI.

CoznaHne BEKTOPHBIX BaKLMH C LEJNbI0 OOecrneueHuss KOMOMHHMPOBAHHOM 3auThl oT Bo3Oynuteneid OPBU, ycranoBnenue
MOJIEKYJIIPHBIX MexaHu3MOB (yHkunoHupoBanusi PHK-coaep:xamux BUpycoB, BbI3bIBAIOIIMX 0CO00 OMAacHble 3a001€BaHus YeIOBEKa
Y KUBOTHBIX.

JdeMoHcTpanuu

TabGmumps! u cxemsl: «Vcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBILIUIEHHOM MPOU3BOACTBEY, «KieTounas unxxenepus», «I' eHHas
WHXEHEPUS.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

Jdkcekypeuss  «buorexHonoruss — BakHeWIIas TNPOU3BOJAMTENbHAs CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOIHMYECKOe
MIPOU3BOJICTBO)».



11 KITACC

Tema 1. 3apo:xneHue U pa3BuTHE IBOJIOIUOHHBIX NMPEACTABICHUN B 0M0JIOTHH

OpomonnonHas teopus Y. Jlapsuna. [IpeanocsUiki BOZBHUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHas JedaresibHocTh Y. JlapBuHa.

JBrokyiye cuibl 3Bosonuu BuaoB 1no Y. J[apBuHy (BbICOKass MHTEHCMBHOCTH Pa3MHOKEHHS OPraHW3MOB, HACIEICTBEHHAas
M3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, €ECTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenne cunrernyeckoil Teopuu spomtouuu (CTI). HeirpansHast teopus sBomtouuu. CoBpeMeHHas 3BOJIOLUOHHAS
Ouosnorus. 3Ha4eHHE YBOJTIONUOHHON TeoprH B (hOPMHUPOBAHNN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. K. Cent-Unep, XK. Krosee, U. [Jdapeun, C. C. Yersepukos, 1. N.
[[Imaneraysen, x. Xonnenn, J. K. benses.

Tabmuipl u cxembl: «Cucrema xkuBoit nipupoasl (no K. Jlunuerw)y, «JlectHunia xuBbix cyuiectB (o Jlamapky)», «MexaHuzm
dbopMUpOBaHUS MPHUCIIOCOONCHUN y pacTeHud M KUBOTHBIX (mo Jlamapky)», «Kaprta-cxema mapmpyta mytemectus Y. [lapsunay,
«Haxoaxu Y. lapsuna», «@opmbl 60psObI 32 cymecTBoBanue», «Iloponbl romyoeit», «MHorooopasue KylabTypHBIX (OPM KamyCThI»,
«Iloponpl mOMalIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BHJIOB (1o Y. [dapBuny)», «Cxema COOTHOILIECHUS IBUKYIIUX CHUII
ABONTIOLUN», «OCHOBHBIE MOJIOKEHUSI CHAHTETHYECKOW TEOPUH SBOIIOLUN.

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[TonynsAuus Kak 3J€MeHTapHask eIMHMIA YBOIOIUMU. COBPEMEHHBIE METO/IbI OLIEHKH F€HETUYECKOT0 pa3Hoo0pasus U CTPYKTYphI
nonyJsinuid. 3mMeHenne renodoHaa MONyJIsalud Kak JIEMEHTApHOE BOJIIOIIMOHHOE SIBJICHUE. 3aKOH TeHETUUeCKoro paBHoBecus JIxk.
Xapnau, B. BaiinOepra.

DOneMeHTapHble PaKTOPbI (IBUKYIINUE CHIIbI) 3BOJIIOIMHU. MyTannoHHbli npouecc. KomOuHatnuBHas n3MeHYUBOCTb. [[peiid reHos
— Cly4yaiiHble HEHAINPaBJICHHBIC U3MEHEHUS YacTOT ajuiesied B nmonyssusax. DPpdekT ocHoBaTens. Dpgexm 6YymubliouUHO20 2OPbIUKAL.
CHudiceHue 2eHemuuecko2o pasHooopasus. npuyunvl u cieocmsus. llposenenue s¢pgpexma Opeiigha 2eno8 6 OONLUWUX U MATLIX
nonynayusx. Murparuu. 3omsus nomymsiuii: reorpadudeckas (IpocTpaHCTBEHHA ), OMooruyecKast (pEnpoIyKTUBHAS ).

EctecTBeHHbIit 0TOOp — Hampapistomuid ¢akTop 3Boonuu. PopMbI €CTECTBEHHOTO OTOOpa: ABIXKYIIUHN, CTaOWUIN3UPYIOIIHA,
paspbiBatouii (Au3pynTuBHLIN). [To10BOI 0TOOP. BO3ZHMKHOBEHUE U HBOTIONMS COIMATBHOIO MMOBEICHUS dKUBOTHBIX.

[Ipucnoco0IeHHOCTh OpPraHM3MOB Kak pPe3yJibTaT MHUKPOIBONIOUMU. BO3HUKHOBEHHE MNPUCIIOCOOJEHUNH Yy OpPraHU3MOB.
Apomopdo3bl 1 uaroanantanuu. [IpuMepbl MpUCIIOCOOICHU y OpraHiu3MoB: MOPGoIOrHYecKue, (PU3N0IOTHIECKUEe, ONOXUMHUICCKHE,
noBeseHYeckrue. OTHOCUTENBbHOCTD IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u crTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT MHUKPOIBOMIOUMU. M3omsimus — kitodeBoid (akTop
BU1000pa3oBanus. [lyTu u crocoObl BUAOOOpa3oBaHMs: ajulonaTpuueckoe (reorpaduyueckoe), CUMIATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (MOMILTONAN3aLus, THOpuan3anus). JJIMTeIbHOCTh 3BOJIIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp sBomtonMOHHON OWosiormu B pa3pabOTKe HAy4YHBIX METOJOB COXPAaHEHHs] OHOpa3zHOOOpa3us. MUKPOIBOIONUS U
KOABOJIIOLHMS Mapa3UTOB U UX X0359€B. MeXxaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIOCOOBI OOPHOBI C HEW.

JdemMoHcTpanuu



[Toprpetsr: C. C. YerBepukos, J. Maiip.

TabGnumps! 1 cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomymsiironHas cTpykTypa Buaa», «Cxema nposiBIeHUs 3aKoHA Xapau—
Baitn6epra», «/IBmwxkyiiue CHIbl 3BOMIONUNY, «IDKOJOTHYECKas HU30JSAIUs MOMyJSIUN ceBaHCKOM Qopenuy, «leorpaduueckas
U30JISIUSL JIUCTBEHHUIIBI CUOMPCKOW M JMCTBEHHHUIIBI Jaypckoi», «llomynsiioHHbIE BOJHBI YUCJICHHOCTH XUIIHUKOB U KEPTBY,
«Cxema JEWUCTBUS €CTECTBEHHOro 0TOOpay», «DopMbl O0OpbObI 3a cymiecTBOBaHUE», «HIycTpuanbHbIA MenaHu3M», «Kubbie
uckonaembie», «I[lokpoBUTENbCTBEHHAs] OKpacka >KHMBOTHBIX», «lIpemympexxmaromas okpacka >KUBOTHBIX», «DHU3MOIOTHUYECKUE
ananrtanuny, «IIprucnoco0IeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCTBY, «Kputepun Buna», « Bunsl-nsoitnukuy, «CTpykTypa Buaa B
npupozae», «Crnocobbsl BuI000pazoBaHus», «l'eorpaduueckoe BUI00Opa3zoBaHUWE TPEX BHJOB JIAHJBIIICH», «DKOJIOTHUYECKOE
BUI000pa30BaHue BUJIOB CUHUIL, «[lonmummonasl pactenuity, «KamycTHO-peeqHblid THOPUIT.

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, UydelIa IITULLl U 3BEpPEil C MpUMepaMu Pa3IuvHbIX IPHUCIIOCOOICHUN,
yyyera ITHIL] U 3B€peil pa3HbIX BUIOB, repOdapuu pacTeHUil OJU3KUX BUAOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopHasi padora «BblsBlIeHUE U3MEHYUBOCTU Y 0COOCH OTHOTO BUIAY.

JlabopaTopnas padora «IIpucnocoOieHuss OpraHu3MOB U UX OTHOCHUTEJIbHAS 1IEJIECO00Pa3HOCThY.

JlabopaTopnas padora «CpaBHEeHHUE BUI0B IO MOP(POIOTrHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metonsl u3ydyeHuss MakpolBoyionuu. [lameoHToNMOTMYECKHE METOABl H3ydeHHsl 3Bojtouuu. IlepexomHbie QopMbl U
(bunoreHeTHYECKUE PSAJIbI OPTaHU3MOB.

buoreorpaduyeckue metonbl nzydeHus: spomonun. CpaBHeHue Quiopsl U (ayHbl MATEPUKOB U OCTPOBOB. buoreorpaduyeckue
oOnactu 3emsid. Buabl-93HIEMUKH U PETUKTHI.

OMOpPHOJIOTHUECKHE M CPAaBHUTEIbHO-MOP(OJOrnYECKre METOAbl W3YUYEHHUs SBONIOLMHU. |'€HeTHUYeCKHe MEXaHWU3Mbl SBOJIOLUN
OHTOI'€HE3a U TMOSBJICHUS HBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U aHAJIOTUYHbIE OpraHbl. PyTMMeHTapHbIe OpraHbl U aTaBU3MBI.
MonekynspHO-TeHeTHUeCKHUe, OMOXUMHUYECKUE U MaTeMaTUYECKUEe METOIbl U3YUeHHsI BOIOLUHU. ["'oMoaoruunbie reHsl. COBpeMeHHbIE
METO/IbI MOCTPOCHUSI (PUIIOTEHETUYECKUX JEPEBbEB.

XPpOMOCOMHBIE MYTallUH U SBOJTIOLMSI TEHOMOB.

OO61ue 3aKkOHOMEPHOCTH (TpaBwiIa) ABOOUMH. [Ipunyun cmenst yuxyuti. HeoOpaTuMoCTh 3BOJIIOIMU. AJanTUBHAS paJraliusl.
HepaBHOMEpPHOCTH TEMITOB SBOIIOLUU.

JdemoHcTpanuu

[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkelb.

Tabmuiel U cxeMbl: «DUIOTEHETHUUECKUM PsJl  JIOMIAIn», «APXEONTEpPUKC», «3Bepo3ydObie simiepb», «Crerouedanb,
«Punnogute», «CeMeHHbIE TanOpOTHUKWY, «buoreorpaduueckue 30Hb1 3eMin», «/peiid koHTHHEHTOBY», «PenukTol», «HauanbHbie



CTaAuy SMOPUOHAIBLHOTO PA3BUTHUSI TO3BOHOYHBIX JKMBOTHBIX», «[ OMOJOTMYHBIE W aHAJOTUYHBIE OpraHbly, «PyaumMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YENOBEKa M IIMMIIaH3e», «l JaBHbIe HampaBiIeHHs 3BOMIOIMNY», «OOLIME 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBaHue: KOJJIEKIMH, repOapuu, MyJSKA UCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, aHAJIOTMYHBIX,
PYAMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. Ilponcxo:kaeHue U pa3BuTHe )KU3HU Ha 3emJie

HaydHble runoTe3bl IpOUCXOKIEHUS KU3HU Ha 3emie. AOuoreHe3 u naHcnepmus. JloHay4Hble NMPEACTABICHUS O 3apOXKICHUU
KU3HU (KpealroHu3M). ['UroTe3a moCTOSHHOTO CaMO3apOXKICHUsI )KU3HU U e€ onpoBepxkenue onbiTamu @. Penu, JI. Cnannanuanu, Jl.
[Tacrepa. [IpoucxoxxaeHue sX1U3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Talbl HEOPraHUUECKOM ABOJIONMH. [I1aneTapHas (reojoruyeckas) SBOJIONUS. XUMUYECKAs ABOTIONMS. AOUOTEeHHBIN
CHUHTE3 OpraHvyveckux BemiecTB u3 Heopranumdeckux. Omeit C. Mwuiepa u I'. FOpu. OOpazoBaHue MOJUMEPOB M3 MOHOMEPOB.
Koanepsarnaa runore3a A. WM. Onapuna, runoresa nepsuuHoro OymnboHa [[x. XonpaeitHa, reHermyeckas runote3a I'. Mémnepa.
Pu6o3umsi (T. Yek) u runotesa «mupa PHK» V. I'mnbepra. ®opmupoBanre MmemOpaH U BOSHUKHOBEHUE TIPOTOKIIETKHU.

Hcropust 3emnu n meTobl €€ nzydeHus. Mckonaemble opraHudeckue octatku. I'eoxpoHonorus u €€ metopl. OTHOCUTENbHAS U
a0COJI0THAs Te0XpPOHOJIOrUsA. ['e0XpoHoIornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HavanbHble 3Tambl oOpraHnyeckod »sBoitouud. llosBieHHE U HBOMIONUS MEPBBIX KJIETOK. OBOJIOLMS MeTaboju3Ma.
Bo3nukHOBeHHe mnepBbIX 3kocucteM. CoBpeMEHHblE MHUKpPOOHbIE OHMOIJIEHKM Kak aHaJlor TMEpBbIX Ha 3eMje COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CUMOMOTEHEe3). DBOJIOLMOHHOE MPOUCXOXKAECHHE BHUPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX
OpraHn3MoB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOIUHU BBICHIUX pacTeHuil. OCHOBHbIE apoMop(o3bl pacTeHuid. Beixon pacrenuii Ha cymry. ITosiBnenue
CIIOPOBBIX PACTEHUI U 3aBO€BaHNHE UMHU cylId. CeMeHHble pacTeHus. [Iponcxo1eHne IBETKOBBIX PACTEHMIA.

OcHOBHBIE ATanbl SBOJIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(03bl KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbie KUBOTHBIE. KU3HBb B BoJIe. DBOJIOLMS TO3BOHOUHBIX. [Ipoucxoxnenue ampuouii
n pentwiuid. [Ipoucxoxaenne milekonuTaromuX W nTyl. [IpuHiun kimroueBoro apomopdoza. OcBoeHHE O€CrO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTure xu3HM Ha 3emiie MO paM U MepuojiaM: apxei, MPoTepo30i, marieo30i, Me3030i, KaitHo301. OOIas xapakTepucTHKa
KJIMMaTa U Te0JIOTMYECKUX MpoueccoB. [losBiaeHne U paciBeT XapaKTepHbIX OPraHU3MOB. YTJIe00pa30BaHUE: €0 YCIOBUS U BIIUSHUE
Ha ra30BbIi cocTaB aTMOC(hEpHI.



MaccoBble BBIMUpPaHHSI — 3KOJOTMYECKHE KPU3UCHI IMpouuioro. [IpuurHbl U caeACcTBUS MAacCOBBIX BhIMUpPaHHUil. COBpEMEHHBIN
AKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. [Ipobnema coxpanenus buopaznooOpasus Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpuHnumnel kimaccupukauuu opranu3mMoB. OCHOBHBIE CHCTEMATHUYECKHE TPYMIIbI
OpraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnamnannanu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx. Xonaein, I'. Ménnep, C. Munep, I
HOpwu.

Tabmumpsr 1 cxembl: «Cxema onbita @. Penu», «Cxema onbiTa JI. Ilactepa mo u3yyeHUIo camo3apoXkKJIeHUs XKU3HM», «Cxema
onbita C. Mmmepa, I'. IOpu», «3Otambl HeopraHM4ecKOM 3BoJOLMN», «l'€oXpoHoJIoTHUYEcKass iKana», «HadampHble 3Tansl
OpraHu4ecKkoil 3Bosmonuny, «CxemMa 00pa3oBaHUsl SYKApUOT MyTEM cUMOUOreHe3a», «CuctemMa XKMBOW mpuponb», «CTtpoeHue
BUpyca», «Apomopdo3bl pacTteHui», «PuHHOPUTHD, «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCIN», «MXn»,
«ITanopoTHuKN», «I 0Jl0CEMEHHBIE pacTeHHs», «OpraHbl IBETKOBBIX pacTeHUN», «Cxema pa3BUTHA )KUBOTHOTO MHUPay», «ApoMop(o3bl
KHUBOTHBIX», «lIpocteitmmey», «Kumeunononoctusie», «llmockue uepBu», «UneHuctroHorue», «PvlObl», «3€MHOBOJIHBIEY,
«IIpecmbikaromecs», «IItune», «Mnekonuraronmey», «Pa3Butue )XKU3HU B apXeHCKoOW dpey», «Pa3BuTue XKU3HHU B IPOTEPO30MCKOU
ape», «Pa3BuTHe KU3HU B IAIC030MCKOU 3pe», «Pa3BUTHE )KU3HH B ME3030MCKOU 3pe», «Pa3BuTme *u3HM B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OPraHUIECKOTO MUAPAy.

ObopynoBanue: repOapuy paCTEHUN pa3IMUYHBIX OTIEJIOB, KOJJICKIIUN HACEKOMBIX, BJIQXKHBIE MpErapaThl >KMBOTHBIX, PAKOBUHBI
MOJUIFOCKOB, KOJUIEKLIMM WIJIOKOXKHX, CKEJIETHl II03BOHOYHBIX JXMBOTHBIX, 4Yyyesja ITUIl U 3BEPEH, KOJUICKIUU OKAMEHEIOCTEH,
ITOJIE3HBIX UCKOIIAEMBIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnasa gaGoparopHas pabGora «MoxenupoBanue onblToB Muuiepa—tOpu 1o M3yd4eHHI0 a0MOTreHHOIrO CHHTE3a
OpraHUYEeCKUX COCMHEHUI B MEPBUYHOMN aTMocheper.

JlaboparopHasi paboTa «/3y4eHue u ONrcaHue UCKOMAEMBIX OCTAaTKOB IPEBHUX OPIaHU3MOB).

IpakTuyeckas padora «l3yueHne ocoOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yueHne ocoOeHHOCTENH CTPOCHUS TO3BOHOYHBIX dKUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0oBeKa — AaHTPOINOreHe3

Paznensl 1 3anaun aHTPONOJIOTUH. METOIBI aHTPONOJIOTHH.

CraHoBNIEHME NIPEICTABICHUN O MPOUCXOKICHUY YesloBeKa. Permrnosneie Bo33peHusi. CoBpeMEHHbIE HAYYHbIE TEOPHH.

CX0JCTBO 4enOBEKA C )KMBOTHBIMHA. CUCTEMATUYECKOE MOJIOKEHUE YesloBeKa. CBUAETENBCTBA CXOACTBA YEIOBEKA C )KUBOTHBIMMU:
CPaBHUTEIBHO-MOP(OJIOTHUECKHE, AMOpHOJIOTHYECKUe, (U3HOJIOr0-OMOXUMUYECKUE, ToBeAeHUeckrue. OTIu4us YenoBeKa OT
AKUBOTHBIX. [ [pIMOXOkKI€HHE 1 KOMIUIEKC CBA3AHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Tra U BTOPOW CUTHAJIBHOW CHCTEMBI.



JBrxymue cuibl ((pakTophl) aHTpOIOTreHe3a: OWOoJoTrHYecKre, coruanbHbie. COOTHOIICHHE OMOJIOTHYECKUX W COIHMATBHBIX
(akTOpOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJNM aHTpOIOreHe3a. PaHHUe denoBekooOpa3Hbie 00e3bsiHbI (MPOKOHCYJBI) U PaHHUE MOHTUJIBI — OOIIKEe MPEIKU
YeJI0BEKOOOPa3HbIX 00€3bsH U JIt0/IeH. ABCTPAJIONUTEKH — ABYHOTHE TIPEIKH Jtoeil. UenoBek ymenbli, epBble U3TOTOBICHUS OPYAUA
Tpyaa. UenmoBeK MNPSAMOXOASANIUMNA M TIEPBbIM BBIXOJ JOJIed 3a mpeaenbl Adpuku. UenoBek reaenbOeprckuii — oOIMi Mpeaok
HEAHJEPTAJIBbCKOIO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHJACPTAIbCKUM KaK BHJ JIFOACH XOJIOJHOrO Kinmara. YenoBek
pa3yMHBIH COBPEMEHHOTO THWIIA, JCHHCOBCKHMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamu Adpuku. [laneorenetuka u
NaJeOreHOMMKA.

DBOJIIOLNS COBPEMEHHOTO 4esioBeka. EctecTBeHHBIN OTOOP B MOMYJISIUAX YeloBeKa. MyTallMOHHBIN MPOIecc U MOIuMOp(PU3M.
[TonynsiuoHHbBIE BOIHBIL, peid reHoB, Murpanus u «3pQGeKkT ocCHOBATEN» B OMYJIAIUAX COBPEMEHHOIO YeJIOBEKa.

UYenoseueckue pachl. [lonsitue o pace. bonbiiue pacel: eBporneonaHas (€Bpa3uiickasi), aBCTpaio-HerpouaHas (3KBaTopUaibHas),
MOHTI0JIOW/THAs (a3uaTCKo-aMepuKaHcKasi). Bpems u myTu pacceneHus 4esioBeka 1o riaHere. EquHcTBo uenoBeueckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3ma. [IpucnocoOieHHOCTh YeloBeKa K Pa3HbIM YCIIOBHSAM OKpysKaromiei cpeabl. BiusHue reorpaduyeckoi
cpenbl U npeiida reHoB Ha MOPGOJIOTHIO U (U3HOJIOTUIO YeTIOBEKA.

MexaucuuiuinHapHble  MeToAbl B (usnueckoidl  (OMOJOTMYECKON) aHTPOIMOJOTUHM. OBOJIOIMOHHAS  AHTPOMOJIOTHS U
MAJICOAHTPOMOJIOTHS YEJIOBEYECKUX MNOMYyJISIIU. broconmanpHble HCCIENOBAHUS MPUPOABI 4delioBeka. MccnemoBaHue KO3BOMIOLUU
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeToIbl aHTPONOJOTUMY, «I 0JIOBHON MO3T yeroBeKay, «HenoBekooOpa3Hbie 00€3bsiHbD, «CKeJIeT YeIoBeKa
U CKENeT MUMNaH3e», «PyauMEHTBl M aTaBU3MbL», «/[BHKyIIuMe CHIIBI aHTPOINOTE€HE3a», «IBOJIOIMOHHOE JIPEBO YEIIOBEKA,
«ABcTpanonuTek», «HenoBek ymenbiiy, «HenoBek npsiMoxoasmiy, «JleHncoBckuil yenoek» «HeanaepTtanblbhy, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tanbl SBOJIOIUU YEJIOBEKA», «Pachl UeIIOBEKay.

O6opynoBanue: MyJISKA OKaMEHEJIOCTEH, MTPEAMETOB MaTEPUAIbHON KYJIbTYpPbI PEAKOB YeIoBeKa, penpoaykuuu (pororpadun)
KapTUH ¢ MUQOJOTUYECKUMHU U OMOJIEHCKUMH CIOKETaMM MPOMCXOXKJICHUs YesoBeka, (hortorpaduu HaXOJO0K MCKOIMAEMbIX OCTaTKOB
YEJI0OBEKAa, CKEJIET YEJIOBEKa, MOJEb YEepera 4YeJOoBEeKa M Yeperna MHUMIAaH3€, MOJETb KUCTU YEJIOBEKAa M KUCTU LIMMIIAH3€, MOJECIU
TOpCa MPEAKOB YEIIOBEKA.

JlaboparopHasi pabora «/3ydeHue ocOOEHHOCTEHW CTPOCHUS CKEJIETa YeTIOBEKA, CBSI3aHHBIX C MIPSMOXO0XKICHUEM).

IIpakTuuyeckas padora «/3ydeHue 3KOJIOTUUECKUX AIaNTALUI YET0BEKa.

Tema 6. IKos10rMsi — HAYKA 0 B3AUMOOTHOIIEHUAX OPraHU3MOB M HAJIOPTraHN3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi



3apoxeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ymGonsara, K. @. Pynse, H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H.
Cyxkauépa. Pazaensl u 3agaun 3kogorun. CBsi3b 3KOJOTUHU € APYTUMHU HAYKaMHu.

Meroabl skonoruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJIOTHMHM: HPUPOAHbIE U JabopaTtopHbie. MojaenupoBaHue B
AKOJIOTMH. MOHUTOPUHT OKPY>KaIOIIEH Cpe/ibl: JJOKaIbHBIN, PETMOHAJIBHBINA U II100aJIbHBIN.

3Ha4YeHUE PKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTUUYECKOE MUPOBO33PEHNE KAK OCHOBA CBSI3€M YEIOBEUYECTBA C IPUPOION.
@opMHUPOBaHUE IKOJIOTHUECKON KYIbTYPBI U IKOJIOTUYECKON I'PAMOTHOCTH HACEICHUS.

JlemoHCcTpanumn

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, H. A. CeBepuios, J. ['ekkensb, A. Tencnu, B. H. Cykaués.

Tabnuub! u cxeMbl: «Paznensl skogorun», «MeToabl IKoIoruny, «CxemMa MOHUTOPUHTA OKPY>KAIOIIEH Cpeibl».

JlabopaTopHas padora «/3ydueHrne METON0B SKOJIOTUYECKUX UCCIEAOBAHUINY.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

DKkoJsiornueckre (akTopbl U 3aKOHOMEPHOCTHM uX neuctBus. Kiaccudukaius sKONIOrM4ecKkux (akTopoB: aOHOTUYECKHE,
OnoTHYecKHe, aHTpornoreHHsle. O0IIMe 3aKOHOMEPHOCTH JIeHCTBUS 3KoJornyeckux (aktopos. IIpaBuno munumyma (K. Ilnpenrens,
1O. JIuOux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornyeckue ¢akropbl. CBeT Kak sKonornyeckuil axrtop. JlelicTBue pa3HbIX y4yacTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3MBIL.
DKOJIOTUYECKUE TPYNIIBI PACTEHUM M KUBOTHBIX MO OTHOLIEHUIO K cBeTy. CUTHaNIBbHAS POJIb cBETa. POTONEPUOIN3M.

Temneparypa kak skosnorudeckuil Qakrop. JleiictBue TemriepaTypbl Ha opraHu3Mbl. [loHKHIIOTEpMHBIE M TOMOHWOTEPMHbIE
OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skojoruueckuii ¢akrop. [Ipucnocobrnenus pacteHuii K mojaepkaHuio BoaHoro Oamanca. Kimaccudukanms
pacTeHuii 1o OTHOLIEHHIO K Bojie. IIpucnocobnenrs KUBOTHBIX K H3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHusl OpraHuW3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAs, OYBEHHAs, TJyOMHHAs MOJANOYBEHHAs, BHYTPUOPTraHU3MEHHAs.
OU3NKO-XUMUYECKHE OCOOCHHOCTH CpeJl 00UTaHus Opranu3mMoB. [Iprucnocobnennst OpraHu3MoB K )KU3HH B PA3HBIX Cpelax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOUHBIE M TOAMYHbIE pUTMBL. [IpHcrnocobIeHHOCTh OPraHu3MOB K
CE30HHBIM U3MEHEHUSM YCJIOBUN KU3HU.

XKuznennsie opmer opranuzmoB. [lonarue o xu3HeHHOUW (opme. KuzHennole GOpPMBI PACTEHHI: NE€PEBbS, KYCTAPHUKH,
KyCTapHUYKH, MHOTOJIETHHE TPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3POOHOHTHI.
Oco0eHHOCTH CTPOEHHUS U 00pa3a KU3HU.



buotnueckue ¢akropsl. Bunmbl OHOTHYECKHMX B3aWMOACHCTBHUI: KOHKYPEHLIUS, XHUIIHHUYECTBO, CHUMOMO3 H €ro (HOpMbl.
[lapa3uTu3Mm, Koomepamus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO, HaxjeOHHuYecTBO). HeTpoduueckue B3auMoaeiCTBUS
(Tonnueckue, dopuueckue, (adpuueckue). 3HaUeHHE OMOTHYECKUX B3aMMOJIEUCTBUM Uil CYIIECTBOBAaHHUS OPTraHU3MOB B Cpeie
obOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdeMoHCcTpanuu

Tabmuibl u cxeMbl: «IKoJornyeckne GakTopbl», «CBETOBON CIEKTPY», « DIKOJIOTHUECKHUE TPYIIBI )KHBOTHBIX MO OTHOIIECHHUIO K
CBeTY», «TenaoKpOBHbIE >XHBOTHBIEY», «XOJIOJHOKPOBHBIC >XUBOTHBIEY», «DU3MOIOTHUECKHE aJanTallid >KUBOTHBIX», «Cpeisl
oOuTaHus OpraHu3mMoBy, «buonoruueckue putMmbl», «KuzHeHHble (opmbl pacTeHui», <« KuzHeHHble (OPMBI KUBOTHBIXY,
«IKocucTeMa HIMPOKOIUCTBEHHOTO Jieca», «IJKOocHCTeMa XBOMHOTo Jeca», «llemu murtanusy», «XumHudectBo», «llapazutuzmy,
«Konkypenuus», «CumoOnosy», «Kommencainnzmy.

O6opynoBanue: repOapuum pacTeHU U KUBOTHBIX, MPUCIOCOOJEHHBIX K BIUSHUIO PAa3JIMYHBIX HSKOJOTHYECKUX (PaKTOPOB,
repObapun CBETOJMIOOUBBIX, TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBLIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBBIE
KOMHATHBIE pAaCTEHUsI, repoapuu M KOJUICKIIUN TETUIOMIOOMBBIX, 3MMOCTOMKUX, MOPO30YCTOMUMBBIX PACTECHUH, Yydesa MTUIl U 3Bepeid,
repOapuu pacTeHH, OTHOCSIIMXCA K TUrpodutaMm, kKcepoduram, Me3opuTam, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIUU
KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpenax, repObapuM U KOJUJICKIMM PACTEHUM U JKUBOTHBIX, OOJIAAONIUX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHHM KU3HHU, TepOapud M KOJUICKIIMM PACTEHUW M KUBOTHBIX Pa3IUYHBIX
KU3HEHHBIX (POPM, KOJUICKITUH )KUBOTHBIX, YIACTBYIOIINX B PA3IUYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTropHnasi pab6ora «BrisiBlieHHe TPUCTIOCOOICHHUI OPTaHU3MOB K BIIMSIHUIO CBETA.

JlabopaTropHasi pa6ora «BrlisiBlieHHe TPUCTIOCOOICHHI OPTaHU3MOB K BIMSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padoTra « AHATOMUUYECKHE OCOOCHHOCTH PACTEHUMN U3 pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUA0B U MOMYJIAMH

OKOJIOTUUECKHE XapaKTepUCTUKHU mnonyisiuu. [lomymnsius kak Ouosiormueckass cuctemMa. Poib HEOTHOPOTHOCTH CPEbl,
¢busznueckux 6aphepoB U OCOOCHHOCTEW OMOJOTHUU BUAOB B (DOPMUPOBAHHUM MPOCTPAHCTBEHHOW CTPYKTYpPHI MOMysiuii. OCHOBHbIE
MOoKa3aTeld MOMYJSLUU: YHUCICHHOCTh, MJIOTHOCTb, BO3pAacCTHAs M TMOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPAIIHS.

DKoJioruyeckasi CTpykrypa nomnyssiiui. O1eHKa YucaeHHOCTH MonyJiaiuy. J{unaMuka nomysiuu u e€ peryndnus. buotudecku it
MOTEHUHANI MONYJSAuu. MoJienupoBaHle JUHAMUKHA MOMyJsinuud. KpuBblie pocTa YMCIEHHOCTH MONyisuud. KpuBble BBIKHBAHUS.
Perynsanust ynciaeHHOCTH TOMYJISIINANA: POIb (PAaKTOPOB, 3aBUCAIIUX U HE 3aBUCSINIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETHH BHUIOB
(r- u K-ctparerun).



[Tonsitre 00 skonmornyeckoil Humie Buaa. Mecroobutanue. MHoromepHas mMojenb 3Konorndeckoi numm Jx.M. XatunHcoHa.
Pa3meps! sxonornueckont HuIM. [loreHnmanpHas u peanu3oBaHHas HULLIM.

Bup xak cucrema nomynsuuid. Apeaibl BUI0B. BUabl U X KU3HEHHBIE CTPATETHH. JKOJIOTHUYECKAE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS 1 MUTPALIMI )KUBOTHBIX. BHONOrnyecke nHBa3un 4yKepOIHbIX BUIOB.

JdeMoHCcTpanuu

IToptper: k. . XaTunHCOH.

TaOnuIel U CXEMBbI: «IKOJIOTHYECKHE XaPAKTEPUCTUKHU MONYIAun», «I[pocTpaHcTBEeHHAs CTPYKTypa Nonyiasuumn», «Bo3pacTHbie
NUpaMUJIbl NOMyJsnun», «CKOPOCTh 3acCeNeHUs TOBEPXHOCTH 3€MJIM PA3IMYHBIMU OpraHu3MaMmu», «MoJielb 3KOJOTHYECKON HHIIH
JIx. Y. XaTynHCOHA».

O6opynoBaHue: repOapuu pacTEHUN, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0sieHus: CEMsIH paCTCHUHN K paCcCEICHUIOY.

Tema 9. IKo10rus co00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOuiectBa opraHu3MoB. buoiienos u ero crpykrypa. CBsi3u MeX1y OpraHu3MaMy B OMOLIEHO3€.

Okocuctema kak OTkpbiTas cucrema (A. JIx. Tencnu). dyHKiMOHaNbHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: IMPOIYIEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpopuueckue ypoBHU. Tpoduueckue uenu u cetu. Aduoruyeckue OJOKU 3KocucteM. [TouBbl U mibl B
sKkocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MMOKa3aTeIN YKOCUCTEMbI. brioMacca u mpoayKIins. DKOJIOTHYECKUE TUPAMUJIBI YUCeI, OMOMAacChl M DHEPTHUH.

Hunamura sxocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu. HanpapieHHbIE 3aKOHOMEPHbBIE CMEHBI COOOIECTB —
cykueccuu. llepBuuHble W BTOPUYHBIE CYKIIECCMM W WX NPUYHHBL. AHTPOIOT€HHBIE BO3JEWUCTBUS Ha cykileccuu. KimmakcHoe
coobuiecTBo. bruopazHooOpasue 1 MoaHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTHA COOOLIECTB.

[IpupoaHbie PKOCUCTEMBI. JKOcuUcCmeMbl 03Ep U peK. DKocucmemvl Mopell U OKeaHo8. DKocucmemvl MYHOp, 1ecos, Cmenell,
NYCMbIHb.

AHTpPOIIOTEHHBIE IKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuuums Mexay aHTPONOTr€HHBIMH W HPUPOJHBIMU
HKOCHUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTBI YpOoakocucteM. ['opojickas ¢uopa u dayHa. CuHaHTpONU3aIUs TOPOJACKON (ayHBbI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aWMOJICHCTBUN OpraHM3MOB B 3KOcUCTeMax. Poib kackaonoz2o aghgpexma u 61006-
0ughuxamopos (knouesvlx 6udos) 8 ynkyuoHuposanuu sxocucmem. IlepeHoc 3Hepruu u BEIIeCTB MEKIY CMEKHBIMU SKOCHCTEMaMHU.
Y CTOMYHUBOCTH OPTaHU3MOB, MIOMYJISIIUNA U YKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JCHCTBUM.



Mexanusmor  6o30eticmeus  3acpA3HeHUll PA3HbIX MUNO08 HA CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM, HNONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 6030elcmeus. MeTonoorusT MOHUTOPHUHIA
€CTECTBEHHBIX U aHTPOIOTCHHBIX IKOCUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuipel 1 cxembl: «CTpykTypa OHOILIEHO3a», «IKOCHUCTEMA HIMPOKOIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOIO Jiecay,
«DyHKIMOHAIIbHBIC TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopot BemiecTB B 3kocucTeMey», «llenu murtanus (mactOuiiHas,
JIETPUTHAS )», «IKOJIOrHYecKas mupamMuaa yucem, «IKoJorudyeckas nupamuga OuoMacchly, « IKOJOTHYECKas MUpaMUA SHEPTUN,
«O0pazoBanue Oonota», «IlepBuunas cykieccus», «BoccTaHOBIIEHHE Jieca TOCTE MOXKapay, «IKOCHUCTEMA 03€pay, «ATPOLICHO3,
«KpyroBopoT BenIecTB U MOTOK SHEPTHH B arporeHose», «lIpumepsr ypooskocuctem».

O6opynoBanue: repdapund pacTEHUM, KOJJIEKIIUM HACEKOMBIX, Yydyesa NTUL U 3Bepeld, repOapuu KylIbTYpPHBIX U TUKOPACTYILHUX
pacTeHul, akBapuyM KaK MOJIEIb S3KOCUCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onvucanue ypO03KOCUCTEMBD.

Jlaboparopnasi pabora «/3yueHue paznooOpa3us MEITKUX MTOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

JKeKypeust «IKCKypcHsl B TUIIMYHBIN OHMOreoneHo3 (B ayOpaBy, OEpe3HsK, €JbHHMK, HA CyXOJOJbHBIA WIM MOWMEHHBIA JYT,
03epo, 00J0TO)».

IKCKypcHs «IKCKYpCHsl B arpo3KOCHCTEMY (Ha MOJIE WK B TEINIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCHCTEMA

buocdepa — obmennanerapHas obojiouka 3emild, TIe CYIIECTBYeT WJIM CYLIECTBOBaJla >kKM3Hb. Pa3BuTue mnpencTaBiieHUN O
ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepuaackoro o 6uochepe. O6aactu 6uocdeps! u e€ cocra. XKuBoe BelecTBO oOnochepsl
U ero (yHKIHH.

3aKOHOMEpPHOCTH cyiiecTBoBaHus Ouochepsl. OcobeHHOCTH OWoOchepsl Kak TIIO0ATbHOM 3KOCHCTEeMBI. JluHAMHUYecKoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BelecTB 1 OMOTe0OXUMHUYECKHE IUKIIBI (Yriaeposa, a3oTa). PUTMHUYHOCTSG siBIeHU B Ouocdepe.

3onanbHOCTh Ouochepnl. Ilonstne o Ouome. OcCHOBHBIE OMOMBI CYIIM: TYHJApPA, XBOWHBIE Jieca, CMELIAHHbIE U
IIMPOKOJUCTBEHHBIE JIECa, CTEIHU, CaBaHHbI, MTYCThIHU, TPOIMYECKUE Jieca, BHICOKOTOpbs. Kiumar, pacTUTENbHBIA U KUBOTHBIA MU
OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIUana U 6nochepHbIX QyHKITHIMA.

JdeMoHcTpanuu

[Toptpetsl: B. W. Bepnanckuii, 9. 3rocc.



Tabmumsr u cxemsl: «['eocheprr 3emmmn», «KpyroBopot azora B npupoze», «KpyroBopot yriaepoaa B npupone», «Kpyrosopot
KHCJIOpoaa B mpupozae», «KpyroBopot Boasl B mpupoje», «OcHOBHBIE OMOMBI cymmy, «KnmnMarnueckune mosica 3emnm», « TyHIpay,
«Taiira», «Cmemannslii jgecy, «[1IupokoncTBeHHBIN Jec», «Ctenby, «CaBaHHay, «IlycTbiHsy, « Tponudeckuil gecy.

Oo6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyka0MIas cpeaa

DKOJIOTHYECKHE KPHU3WUCHI M WX NpUYMHBL. Bo3meiicTBue denmoBeka Ha Ouocdepy. 3arps3HeHHe BO3MymHOW cpembl. OxpaHa
BO3/lyXa. 3arpsi3HEHHE BOAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue moussl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIUMarTa.

AHTpPOIIOTEHHOE BO3ACHCTBUE HA PACTUTEIBHBIA U KUBOTHBIA MUpP. OXpaHa pacTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE
NpUHIUIBL oXpaHbl npupoabl. Kpacusle kHuru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT). boranuueckue canbl u
300JI0THYECKUE TTAPKH.

OCHOBHBIE TIPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA U MNPUPObL. PalmoHanbHOE MPUPOIOINOIB30BAHUE U COXPAHEHUE
Oouonoruueckoro pazHooopasus 3emiu. O01IKe 3aKOHOMEPHOCTH INI00AIBHBIX AKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO
KPU3HCa U €0 BEPOATHBIE NTOCIEACTBUA.

Pa3BuTre METONIOB MOHUTOPHHIA PAa3BUTUS OMNACHBIX TEXHOIEHHBIX HpoueccoB. CucmemHvle ucciedo8anus nepexooa K
pecypcocbepezaroweti U KOHKYPEHMOCNOCOOHOU dHepeemuxe. buonocuueckoe pasnoobpaszue u obuopecypcwl. Hayuonanvhuvle
uHgopmayuonHvle cucmemol, obecneuugaroujue OOCMyn K uHgopmayuu no coCMoOsSHUIO OmMOenbHblX 8udo8 u sxocucmem. OCHOGb
IKOPeAOUNUMAYUYU IKOCUCTNEM U CNOCOD08 OOPbOBL ¢ bUON08pexcoeHuaMU. Pekoncmpykyus MOpcKux u Ha3eMHbiX 9KOCUCTEM.

JdeMoHcTpanuu

Tabnuiel U cxeMbl: «3arps3HeHue arMocepnly, «3arps3HeHue ruapocdepbdy, «3arpsa3HeHue mouBb», «[lapHUKOBBINA dDPEKT,
«Oco00 oxpaHsieMble IPUPOJHBIE TEPPUTOPUNY, «Moenu yrpaBIsieMoro MUPay.

Oo6opynoBanue: (Gororpaduu OXpaHsIEMbIX pacTeHU M KUBOTHBIX KpacHoil kuuru Poccuiickoit ®enepanuu, KpacHoil kHUTH
peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOI'MU HA YPOBHE CPEJJHET'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS OOYYaIOIIMMUCS MPOrpaMM CPEIHEro OOIIero oopa3oBaHUS:
JIMYHOCTHBIE, METANIPEAMETHBIC U TTPEMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJOTHUN BBIICIEHBI CIASAYIOMNE COCTABIISIONINE: OCO3HAHNE
00yYaroIMUMUCS POCCUUCKON TPaKTaHCKON UJIGHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEICHUIO,
Hanudue momusayuy K 00y4eHUI0 OUOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHUX yOeKIEeHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
[IEHHOCTEH MW MCTOPUYECKUX TPAJULIUNA Pa3BUTHS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIUXCs
PYKOBOJICTBOBATbCSI B CBOCH JICSTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IMPUCYIIUMH CHUCTEME OHOJIOTHYECKOTO
00pa3oBaHusl, HalUyue NPasoCcoO3HAHUS FKOJOTUUECKON KyIbTYpPbl, CHOCOOHOCMU CMABUMb 1SN U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngyHOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrPaMMBI IO OWOJOTMU JOCTUTAIOTCA B E€IUHCTBE YYEOHOM W BOCHUTATEIbHOU
NEATEIIbHOCTH B COOTBETCTBUU C TPAAULUMOHHBIMUA POCCHUICKHUMH COLIMOKYJIBTYPHBIMU, UCTOPHUYECKUMH U JYyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATBIMH B OOIIECTBE MpaBWJIaMU W HOPMaMHU T[OBEICHUS U CIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHUS,
CaMOBOCIIMTAHUSI U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3UILIMM JIMYHOCTU, TATPUOTU3MA U YBaXXEHUS K 3aKOHY U MPABOMOPSIKY,
YeJIOBEKY TpyJa M CTapilieMy MOKOJIEHHUIO0, B3AMMHOTO YBAKECHUS, OCPEKHOTO0 OTHOIICHUS K KYyJIbTYPHOMY HACIEIUI0O U TPAJAUILMIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4YeOHOro mnpeameTa «bHOJOTHS» JTOJDKHBI OTpaXkaTh TOTOBHOCTh W CIIOCOOHOCTH
0o0yJarommuxcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHCHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHUCKOrO OOIEeCTBa, paCIIUPEHUE
YKU3HEHHOT'O OIbITA M OMbITA JEATEIIbHOCTH B MPOIIECCE peaIM3allii OCHOBHBIX HAIPABJICHUI BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU O0YJAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IMPAB M 00SI3aHHOCTEH, YBOXKCHHUE 3aKOHA U TTPABOIOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATEIILHOCTH MPHU CO3JaHUN YUEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U IMO3HABATEIIHHBIX
3a/1a4, BBIMOJHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNIATh COOCTBEHHYIO TTO3UIIUIO TI0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHUE yUUTHIBATH B CBOMX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOT'O B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU yOCKIECHUSIMH,
KYJbTYPHBIMU LIEHHOCTSAMU U COLIMATbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBITIOTHEHHUS YYCOHBIX, TO3HABATEIBHBIX U UCCIICIOBATEIIbCKUX 3aj1ad,
YBaKUTEJILHOTO OTHOIIIEHUSI K MHEHHIO OIIITOHEHTOB MPU 00CYKJICHUH CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKaHUS;

FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOPMHPOBAHHOCTh POCCUMCKOW TPakIaHCKOW WICHTUYHOCTH, TMAaTPUOTH3MA, YBaXXEHHWS K CBOEMY Hapoay, UyBCTBa
OTBETCTBEHHOCTU mnepen PonuHO#M, roplocT 3a CBOM Kpail, cBO PoauHy, CBOM S3BIK M KYJIbTYpy, IPOUIJIOE W HACTOSILIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACJIEAUIO U NaMITHUKAM IIPUPOAbI, JOCTHAKEHUSIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATH BKJAJ POCCHUICKHX YUEHBIX B CTAHOBJIEHUE M PAa3BUTHE OMOJIOTHH, MOHUMAaHUS 3HAYEHUsI OMOJIOTHUU B
MTO3HAHUU 3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBA;

ujelHas yoeK1EHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUICCKOTO ITOBEACHUS;

CITOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIIErO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJHUTENSM, CO3JaHHI0O CEMbM HA OCHOBE OCO3HAHHOI'O MPHUHATHS LEHHOCTEH CEMEUHOMN
YKU3HU B COOTBETCTBUM C TpaguIIUsIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOUYas JCTETUKY ObITa, HAYYHOTO W TEXHWYECKOTO TBOpPYECTBa, CIOpPTa, TPYya,
OOIIIECTBEHHBIX OTHOIICHMI;

IMOHUMAaHUE SMOLIMOHAIBHOTO BO3JECUCTBUSA )KUBOM ITPUPOJIBI U €€ LIEHHOCTH,

TOTOBHOCTh K CAMOBBIPAKEHHIO B PAa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE MPOSBIISTH KAU€CTBA TBOPUECKOW JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS K IMOIMOHAJIBLHOI0 0JIarOMOJyYns:



NOHMMAaHME U peaju3alus 310poBOro u 6ezonacHoro oOpasa *u3HHU (310pOBOE MUTAHKUE, COOIIO/IEHNE TUTUEHUYECKUX MPAaBUI U
HOpM, COalaHCUPOBAHHBIA PEKUM 3aHATUA M OTHAbIXA, pEryispHas ¢u3nueckas aKTHBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO H
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHUMaHUE I[IEHHOCTU MpaBUJ HHAMBUAYATbHOTO M KOJJIEKTUBHOTO OE€30IMAaCHOTO MOBEACHUS B CHUTYalMSIX, YTPOKAIOIIMX
3JI0POBBIO U KU3HU JIOJEH;

OCO3HaHME TMOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTHUBHOM JIESITEIIBHOCTU TEXHOJIOTMYECKOM W COLMAIbHOM HAMpaBlIEHHOCTH, CIIOCOOHOCTh HWHUIIMHUPOBATD,
IJIAHUPOBATh U CAMOCTOSITEIBLHO BBITIOJIHIThH TAKYIO A€ TEILHOCTD;

HMHTEPEC K Pa3InuHbIM cepaM npodecCuoHaIbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyAylei nmpodeccuu
1 peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUI0 U CaMOOOpPa30BaHUIO HA TIPOTSKEHUU BCEU KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTUYECKHU LEJIECO00PA3HOE OTHOIIEHHUE K MPUPOJIE KaK UCTOUHUKY XKU3HHU Ha 3eMIle, OCHOBE €€ CylIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHS 3KOJOTUYECKOW KYJbTYphl: MPUOOPETEHHE ONbITa IUIAHHUPOBAHUS TOCTYNKOB W OLICHKH WX BO3MOKHBIX
MOCJICICTBUN [T OKPYIKAIOLIEN CPELBI;

OCO3HaHME rI00aJTbHOTO XapaKTepa SKOJOTHYECKUX TIPOOJIEM U MyTeH UX PEIICHMUS;

CIIOCOOHOCTH MCMOJIB30BaTh MPUOOpETaeMble TIPU U3yYCHUH OWOJIOTMH 3HAHUS U YMEHUS MPHU PEIICHUH MpoOJieM, CBI3aHHBIX C
palMOHAIBHBIM MPUPOIONOJIB30BAaHUEM (COOJIIOIEHHE TIPABUII TIOBEACHUS B MPHUPOJE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOChEphI);

AKTUBHOE HETIPUSTUE ACHCTBUMN, MPUHOCAIIUX BPE OKPY>KAIOIIEH MPUPOIHOM cpe/ie, YMEHHE MPOTHO3UPOBATH HEOIArONpUsITHbIC
AKOJIOTMYECKHUE MOCTIEACTBUS NPEANPUHUMAEMbIX JEHCTBUIM U MPEIOTBPAILATh HX;

HaJU4KMe€ PA3BUTOIO DKOJIOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJbTYpbl, OIbITAa JACATEIBHOCTH 3KOJOTMYECKOU
HaIpaBJICHHOCTH, YMEHUsI PYKOBOJICTBOBAaThCS MMM B TO3HABaTEIbHOW, KOMMYHMKATUBHON M COIMAIbLHOM MPaKTUKE, TOTOBHOCTU K
YYaCTHUIO B IPAKTUYECKOHN ACSATENBHOCTU HKOJIOTMYECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTHKH,
OCHOBAHHOI'O Ha JUAJIOre KYJbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3bIKOBON U YUTATEIHLCKOUM KYJIBTYPhI KaK CPEACTBA B3aUMOJICUCTBUS MEXK Y JIFOJIbMH M TIO3HAHUSI MUDA;



NOHUMaHHE creuu(PuKu OMOJOTHMM KaK HAayKH, OCO3HaHUA €€ POoJiu B (POPMUPOBAHMU PAIMOHATIHLHOTO HAYYHOT'O MBIIIJICHUS,
CO3/IaHMU LIEJIOCTHOTO MPEJACTaBICHUS 00 OKPYXKAIOUIEM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJOBeKa M OOIIEeCTBa, B IMO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAaHEHUs TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTU OWOJIOTHH JJIsi COBPEMEHHOM LUBWIM3AIUU: 00ECIEYeHUs] HOBOTO YPOBHSI Pa3BUTUS MEAUIIMHBI,
CO3/IaHUE TIEPCTIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYpCHbBIE TPOOIEMBbI PA3BUTHS YEJIOBEYECTBA, ITOMCKA MyTEeH BHIXO/1a
U3 TJI00ATbHBIX IKOJOTUYECKUX MPOOJIeM U oOecreueHus: mepexoaa K YCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BAHHIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTaHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWUOJOTMYECKUX 3HAHMM B LIENSAX MOBBIMICHUS OOUIEH KyJIbTYphl, €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTh (PyHKIIMOHAILHON TPaMOTHOCTH 00yJarouuxcs, opMUpyeMoit pu U3y4eHUH OUOJIOTHH;

MMOHUMAaHUE CYUIHOCTH METOJOB MO3HAHHUA, HUCIOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIb30BATh MOJy4aeMble
3HAHMS JJI aHAJIM3a U OOBSICHEHUS SIBJICHUM OKPYKalOLIEro MUpa U MPOUCXOASAIINX B HEM U3MEHEHH, YMEHUE JieiaTh 0OOCHOBaHHbIE
3aKJII0YEHUS] HA OCHOBE Hay4HBIX (PAKTOB U UMEIOIIUXCS JAHHBIX C LENbI0 MOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OWOJIOIMYECKUE 3HAHMUSA JUIsl PEUICHUs NpoOJieM B pEalbHbIX KU3HEHHBIX
CUTYyalUsX;

OCO3HAaHHE IIEHHOCTHM HAYYHOM JEATEIBHOCTH, TOTOBHOCTH OCYUIECTBIATH IPOEKTHYIO M HCCIEHOBATEIBCKYIO AECSATEIBHOCTD
VHJABUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY TOJYUYEHHUIO HOBBIX 3HAHU 1O
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METANIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUs ydeOHOro mnpenMera «buosiorus» BKIIOYAIOT: 3HAYUMBbIE 11 (OPMHUPOBAHUS
MHUPOBO33PEHHUSI O0YYAIOMIMXCA MEKIUCIUILTUHAPHBIE (MEXIIPEIMETHBIC) OOIIEHAyYHbIE TMOHATHS, OTPAXAIONIME IIEIOCTHOCTh
HAy4YHOW KapTUHBI MUpa U CHEIU(UKY METOJOB MO3HAHUS, MCIIOIB3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SBICHUE,
npolece, cucTeMa, HaydHbld (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIIeJOBaHUE, HAOII0JEHUE, U3MEPEHHUE,
DKCIIEPUMEHT W JpYyrue); YyHUBEpcajbHbie y4eOHbIe JAeWcTBUSL (TIO3HABAaTENIbHbIE, KOMMYHHUKATUBHBIC, DPETYJSITUBHBIC),
obecnieunBaronie (GopMupoBanne GYHKIIMOHAIBHONM TPaMOTHOCTH M COLMAJIBHOM KOMIIETEHIIMU OOY4YarolIuXcs; CIOCOOHOCTh
00y4JaronIuxcst UCMOJIb30BaTh OCBOEHHBIE MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIEC YUeOHbIE IEHCTBUS B
ITIO3HABATEIIBHOW U COLMAIIBHON MTPAKTHUKE.

B pesynbraTte u3yueHus OHOJOTMM Ha YPOBHE cpenHero oOmero obpasoBaHus y oOyuwaromerocss OyAayT c(hOpMHUPOBAHbI
MO3HABATENIbHbIE YHHUBEPCAJIbHBIE Y4YeOHBbIC JEHCTBUSI, KOMMYHUKATHUBHBIC YHUBEpPCAJbHbIC Y4YeOHBIC JICHCTBHUSA, PETYJISITUBHBIC
YHUBEpCalbHbIE YUeOHbIE IEHCTBUS, COBMECTHAS ACSATEIBHOCTb.

MeranpeaMeTHbIe PE3yJIbTAThl OCBOCHHS IPOTPaMMbI CPETHETO OOIIEro 00pa30BaHus JOJKHbI OTPaXKAaTh:

OBJageHne YHUBEPCAJIbLHBIMYU YUeOHbIMH MMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE A CTBUS:

CaMOCTOSTENbHO (OPMYITHPOBATH U aKTYaJM3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHanu3a, CUHTE3a, CPABHEHHUS, KJIACCH(PUKALIMH,
000011IeHNs ), PACKPBIBATH CMBICT OMOJIOTMYECKUX MOHATUMN (BBIACISITh UX XapaKTEpPHbIE MPU3HAKU, YCTAHABJIUBAThL CBSI3U C IPYTUMHU
MOHATUSIMU );

ONpPENEIIATh LEIN ACITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JIOCTUKEHHS, COOTHOCUTH PE3YJIbTaThl JIESITEIBHOCTH C
MTOCTaBJICHHBIMHU IEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS JIJIs1 00BsICHEHUSI (PAaKTOB U SIBIICHUM KUBOM TIPUPO/IBI;

CTPOUTH JIOTHYECKUE PacCyKICHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IO aHAJIOTMH), BBISBIISATH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B
paccMaTpUBAEMBbIX SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3AKITIOUEHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIE CpPEICTBA JJIsI TPEACTABICHUSI CYIIECTBEHHBIX CBSI3€Ml W OTHONIEHWM B H3y4aeMbIX
OMOJIOTHYECKUX 00BEKTAX, a TAKXKE MPOTUBOPEUUI PA3HOTO POJIa, BHISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UCTOYHUKAX;



pa3pabaThIBaTh TUTAH pEIICHUs MTPOOJIEMBI C YIETOM aHAIM3a UMEIOITUXCS MAaTEPHAIBHBIX M HEMAaTEPHAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTH, OIICHUBATh COOTBETCTBHE pE3YJIbTATOB II€JISIM, OIICHWBATh PHUCKH IMOCIEICTBHMA
NEeSTENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBUSIX PEaIbHOT0, BUPTYATILHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHS:

BJIAJICTh HABBIKAMH YUE€OHO-HCCIIEOBATEIBCKON M TPOCKTHOU IEATEIbHOCTH, HABBIKAMH pa3pelieHus mpooiieM, CITOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOIOB TTO3HAHUS,

UCIIOJIb30BaTh PA3IMYHbIE BUIBI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro HMHTEpIIpEeTalud, MpeoOpa3oBaHUIO0 U
MIPUMEHEHHUIO B YICOHBIX CUTYAIIUSX, B TOM YHCJIE TIPU CO3JIaHNN YUICOHBIX U COITMATBHBIX MPOEKTOB;

(GhopMHUPOBATH HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUYEBBIMHU MOHATHSIMH ¥ METOJIaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33a]]a4l B 00pa30BaTEILHON NEATCILHOCTH M )KU3HEHHBIX CUTYyaIHsX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIEC CBS3U M aKTYaJU3UPOBATh 3aJladyy, BBIIBUTATh TUNIOTE3Yy €€ PEIlIeHUs], HAXOUTh apryMEHThI
JUTSI IOKa3aTeNIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHATM3WPOBATh MOJIYYEHHBIE B X0JI¢ PEIICHUS 3a/1a4d Pe3yJbTaThl, KPUTUYECKHA OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHUSAX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISTH IEJICHANPABIICHHBIN TTOUCK TIEPEHOCA CPENICTB M CIIOCOOOB JIEHCTBUS B MPOGECCUOHANBHYIO CPENyY;

YMETh IEPEHOCUTH 3HAHUS B TTO3HABATEIIbHYIO U MTPAKTUUYECKYIO0 00JIaCTH KU3HENCITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJICH, TpEIaraTb OPUTHHAIBHBIC TMOAXOABI W PEIICHUS, CTaBUTh MPOOJEMBI W 3aJadd, JIOIMYCKAIOIINe
aNbTEPHATUBHBIC PEIICHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCA B PA3JIMUHBIX HCTOYHUKAX HHPOpMAlUU (TEKCTE€ Y4eOHOTO MOCOOHMs, HAyYHO-TOMYJISIPHON JuTepaType,
OMOJIOTHYECKHUX CIIOBAPSAX W CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETe), aHAIM3UPOBaTh HHGOPMAIIHIO Pa3IMIHBIX
BHJIOB U (hOPM TMPEICTABICHUS, KPUTHICCKH OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPECYNBOCTD;

(GbOpMyIHUPOBATh 3aMPOCHl U MPUMEHSTHh PA3IMYHBIE METOJIBI MPU MOUCKE U 0TOOpe OMOIOTHYECKON HH(pOpMAIIUKA, HEOOXOTUMOM
JUTSI BBITIOJTHEHUST yU4eOHBIX 3a/1a4;

MpUOOpPETaTh OIBIT UCIIOIL30BaHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHUBHOTO
WCITOJIB30BAHUS PA3TUIHBIX TIOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpPMY MpeICTaBICHUS OMOJOTHYECKOM HHpopMaIuu (CXeMbl, TpaduKH, TUarpaMMbl,
Ta0IUILIbI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAy4YHbIN $3bIK B KAa4e€CTBE CPEJCTBA MpH paboTe ¢ OMOJOrMYecKod MH(pOpMaLUeil: MPUMEHITh XMUMHUYECKUE,
¢u3nuecKkne U MaTeMaTU4YEeCKHE 3HAKM M CHUMBOJIBL, (OpMyJbl, abOpeBUaTypy, HOMEHKIATYpy, HUCIIOJIb30BaTh U MPeoOpa3oBbIBAThH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI MHPOpMAaIiK, HHOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH e CTBUSIMU:

1) oO1eHne:

OCYILECTBIISATh KOMMYHUKAIlMM BO BceX c(epax KHU3HU, AKTUBHO y4YaCTBOBaTh B JMAJIOre WIM AMCKYCCHU IO CYILECTBY
oOcykmaemMoli TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BBICKA3bIBaTh CYXKICHHUS OTHOCHUTEIIHO BBIIIOJIHEHHUS MpejaraeMoi 3aaayw,
YUUTHIBATh HHTEPECHI M COTTIACOBAHHOCTH MO3HIINNA APYTUX YIACTHUKOB JUAIOTA WIH TUCKYCCHH);

pacro3HaBaTh HEBEpOAJbHBIE CpPEACTBa OOIICHHS, MOHUMATh 3HAUYECHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CUTYalUi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIa/IETh Pa3IMYHBIMU CIOCOOaMU OOILIEHUS U B3aUMOJEHCTBUS, IOHUMAaTh HAMEPEHUSI IPYTUX JIFOJIeH, IPOSBIATh YBAKUTEIbHOE
OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOM (popme (pOpMyIMpOBATH CBOM BO3PAKECHHS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAas 1eATeIbHOCTD:

NOHMMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBUAYAJIbHON paOOThl MPHU PEIIEHUU OMOJOTHYECKOW MpOoOIeMBbl,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUS TPYITIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)XIOTO HWiIeHA
KOJUIEKTHBA;

NPUHUMATH L€ COBMECTHOH JEATENbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH JAECUCTBUSA MO €€ OCTHIKEHUIO: COCTaBIISAThH
TJ1aH ICUCTBUM, paclpeeiaTh PO ¢ y4€TOM MHEHUN yUYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAUYECTBO CBOETO BKJIAJa U KAKIOTO yUaCTHUKA KOMaH/AbI B OOIIMIA pe3yabTaT MO pa3padOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBBIE TIPOCSKTHI, OIICHUBATDH UACH C TTO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBIISITh MIO3UTUBHOE CTPATETUUYECKOE TIOBEJIEHUE B PA3IMUHBIX CHUTYAIUSIX, MPOSBIISATH TBOPUECTBO U BOOOpaxeHHE, OBITh
MHUIMATUBHBIM.

OgiageHHe YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBUSIMH:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOIOTHYECKHUE 3HAHUS JUTSI BBISIBIICHUS TIPOOJIEM M UX PEUICHHsI B )KU3HEHHBIX U YUEOHBIX CUTYaIINX;



BBIOMpATh Ha OCHOBE OWOJIOTMYECKHUX 3HAHUM II€NeBble U CMBICIOBbIE YCTAaHOBKM B CBOMX JCHCTBHSIX W TOCTYNKax IO
OTHOILIEHMIO K JKMBON IPUPOJE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIBHO OCYIIECTBIIATh [T03HABATENIbHYIO JIEATEIbHOCTD, BBISBIATH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE
3aJ1auM B 00pa30BaTEIbHOM E€ATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PEIIEHUs MpoOJeMbl ¢ YYETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U
MPEINOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHUMH;

JIeJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTb 3a PELICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HIUPOKOW 3PYAMIIMM B Pa3HbIX 00JACTIX 3HAHUM, NOCTOSHHO MOBBIIATH CBOM
00pa3oBaTeNbHbII U KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B IEITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU IO3HABATEJIbHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHM M MBICIUTEIBHBIX IMPOLIECCOB, UX
PE3yNbTATOB U OCHOBAaHUM, UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU ISl OUEHKH CUTYyalliu, BEIOOpa BEPHOTO PELICHMUS;

YMETH OLIECHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP AHAJIN3€E PE3YJIbTaTOB JESITEIBHOCTH;

3) npuHATHE Ce0sl M APYTHX:

MPUHUMATh ce0s1, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX NP aHAJIM3€E PE3yIbTaTOB JEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYrOro YesloBeKa.

NPEAMETHBIE PE3YJIBTATDBI



[IpenMeTHbIe pe3yibTaThl OCBOCHHUS COAEpKaHUs yueOHOro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE OPUEHTHUPOBAHBI Ha
oOecniedueHre npoduiabHOro o0yueHus: odoydaromuxcss o6uonornu. OHU BKIIIOUYAIOT: crienuduyeckue s OUONIOTUH HAay4HbBIE 3HAHUS,
YMEHUS U CIIOCOOBI ACHCTBUM 1O OCBOEHHUIO, MHTEPIIPETAIIMU U TPEOOPa30BAHUIO 3HAHUM, BUIbI ACSITEIIBHOCTH 110 MOJYYEHUIO HOBBIX
3HAHUM M UX NPUMEHEHHUIO B PAa3IMYHbIX YYEOHBIX, a TaKKe B peajbHBIX >KMU3HEHHBIX cUTyanusx. [IpeameTHble pe3ysbTaThbl
IPEACTABIICHBI IO TOJAaM U3y4YCHHUS.

[IpenmeTHbIE pe3yapTaThl OCBOCHUS yueOHOro npenmMera «buonorus» B 10 knacce nOMKHBI OTpaxaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE M POJIN OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, B TTO3HAHUU 3aKOHOB MPUPOIbI U PEIICHUU MPOOJIEM PallMOHATIBLHOTO MPUPOIONOJIb30BAHUS, O BKIIA/le POCCUNCKUX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE OHMOJIOTHH;

BJIQJICHUE CHUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpPAas BKJIKOYAET: OCHOBOIOJATaloIIMe OMOJOTHUYECKHE TEPMHUHBI M IMOHSATHUS
(>KM3HB, KJIETKA, OpTaHU3M, META00JIM3M, TOMEOCTA3, CAMOPETYJIALIMS, CAMOBOCIIPOU3BE/IEHNE, HACIEICTBEHHOCTh, U3MEHYHBOCTbD, POCT
U pa3BuTHE), Ouosormueckue Tteopuu (kimerounas teopuss T. IlIBanmna, M. Illneilinena, P. BupxoBa, XpomMocoMHas Teopus
HacnenctBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o neHtpax MHOrooOpasusi U MPOMCXOKICHUS KYJIbTYPHBIX PAacTeHHI),
3aKOHBI (€AMHOOOpa3usi IOTOMKOB IEPBOTO MOKOJICHUS, PACIICIJICHUS,, YUCTOThI raMeT, He3aBUCUMOIo HacienoBaHus I'. Mennens,
TOMOJIOTHYECKUX PSAI0OB B HacliencTBeHHOM nu3MenunBoctu H. Y. BaBuiioBa), nmpuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMHU HAyYHOI'O IO3HAHMS, HCHOJb3YEMBIX B OHOJOTMYECKHUX HCCIEIOBAHMIX >KUBBIX OOBEKTOB
(omucanue, U3MepeHue, HaOMIOACHUE, SKCTICPUMEHT);

YMEHHUE BBIIEIATh CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M 3YKAPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHM3MOB, B TOM 4Hciie OakTepuil, rpubOB, pacTeHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB M CHCTEM OpPraHOB PACTEHMI,
KUBOTHBIX, YEJOBEKa, MPOLECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIUX B OpraHu3Max pacTeHUH, >KMBOTHBIX U YeEJIOBEKa,
OMOJIOTUYECKHUX MPOLECCOB: OOMEHa BeUIeCTB (METa00IM3M), MPEBPAIICHHS SHEPTUH, OpOKEHHs, aBTOTPOPHOTO U TeTepoTPOPHOTO
TUIOB TNUTaHUs, (OTOCMHTE3a U XEMOCHHTE3a, MHTO3a, MEW03a, ramMeToreHesa, 3MOpHOreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHUS,
Pa3MHOKEHUS, UHAUBUIyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T€HOB, TeTepo3Hca, HICKYCCTBEHHOTO 0TOO0pa;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3U MEXKIY OPraHOMJIAMU KJIETKH U UX (YHKIMSIMH, CTPOEHUEM KJIETOK pa3HbIX TKaHEW M uX
GyHKUMSIME, MEXAY OpraHaMd M CUCTEMaMu OpPraHOB y PACTEHMM, KMBOTHBIX M 4YeJIOBeKa M UX (YHKUUSIMH, MEXIYy CHUCTEMaMu
OpraHoB M WX (PYHKIUSAMHU, MEXKAY dTaamMu OOMEHa BEIIECTB, dTallaMHU KJIETOYHOI'O LMKIIA W KU3HEHHBIX ILMKJIOB OPraHU3MOB,
ATanamMu dYMOPUOHATBLHOTO PAa3BUTHUS, TCHOTUIIOM U (€HOTHIIOM, (DEHOTUTIOM U (haKTOpPaMH CPe/Ibl OOUTAHUS;

YMEHUE BBISBISATH OTJIMYUTEIbHBIE PU3HAKY )KUBBIX CUCTEM, B TOM YHCJIE PACTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE MCMOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJOTMYECKYI0 TEPMHUHOJIOTHMIO W CHUMBOJIMKY JUISl JOKa3aTellbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;



YMEHHE pellaTh OMOJIOTHYECKHE 3a/1ayd, BBISBIATH MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXKAY HCCIEAYEMBIMH OHMOJIOTHUYECKUMU
MIPOLIECCAMMU U SIBJICHUSIMU, J1€J1aTh BBIBOABI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBINOJIHATh JTAOOpAaTOPHBIE U MpaKTUYECKUe paboThl, cOOMOAaTh MpaBwiia Mpu paboTe ¢ y4eOHBIM M JIaOOpaTOPHBIM
000pyI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX OSKCHEPUMEHTAIBHBIMU CpEICTBaMH, (QOpMyIUpys Ieib HCCIeJOBaHUS,
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJbTAThI U JI€JATh BBIBOJIBI;

YMEHHE Yy4acTBOBaTh B Y4eOHO-HCCIIEAOBATEIbCKOM paboTe Mo OWOJIOTHH, DKOJOTUU M METUIIMHE, NMPOBOAMMON Ha 0a3ze
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEACTABIATH MOJYyUYSHHbIE PE3YJIbTaThl HA YYEHUYECKUX KOH(DEPEHIUSX;

yMEHHUE OIEHUWBATh ITHUYECKUE AaCMEKThl COBPEMEHHBIX HCCJIEAOBAHMM B 00JacTH OMOJOTUM M MEIUIMHBI (KJIOHUPOBAHUE,
MCKYCCTBEHHOE OIUIOOTBOPEHUE, HAIPABIIEHHOE U3MEHEHHE I'€HOMA U CO3/1aHHE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBINM BBIOOp Oyayiied mpodeccHoHaNbHOM NEATeIbHOCTH B 00JIaCTH OMOJIOTUH, MEIUIIMHBI,
OMOTEXHOJIOTMH, BETEPUHAPUHU, CEIBCKOIO XO34WCTBAa, MMILEBOW MPOMBIIIJIEHHOCTH, YINIyOJIATh IIO3HABATEIbHBIM HWHTEpEC,
HAIPaBJICHHBIM HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH MPOGECCUH U MPOIOJKEHNE OMOIOrMYEeCKOro 00pa3oBaHus B OPraHU3aLMsIX
cpeaHero npo¢eCCUOHAIBHOIO U BBICILIET0 0OOPAa30BaHMUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» B 11 Kiacce 1OTKHBI OTPAKATH:

c()OPMHUPOBAHHOCTh 3HAHWW O MECTE€ M POJM OHMOJOTMM B CHCTEME E€CTECTBEHHBIX HAayK, B ()OPMUPOBAHHHM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHbI MUpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PELIEHUHU SKOJIOTHUYECKUX MPOOJIeM YeIOBEUECTBa, a TAKKE B
pEIIEHNH BOIPOCOB PALMOHAIBHOIO MPHUPOAOIOJIB30BaHUsA, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIUEHUS K MpPUpOJE, OOIIECTBY,
YEJIOBEKY, O BKJIAJIE POCCUNUCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CHUCTEMON OHMOJIOTMUECKMX 3HAaHMM, KOTOpas BKIIOYAET OMNpENENCHUs W TOHHUMaHWE CYIIHOCTU
OCHOBOIIOJIAralIKUX OUOJOTHYECKUX TEPMUHOB M MOHATUM (BHA, IKOCHCTEMaA, Ouocdepa), OMOIOrHUYecKue TeOpuH (3IBOITIOLUOHHAS
teopust Y. JlapBuna, cuHTeTHyeckas teopus 3Bosoruu), yaeHus (A. H. CeeprioBa — o myTsX W HampaBleHUsAX 3Booruu, B.M.
Bepnasckoro — o 6uocdepe), 3akonsl (renernyeckoro paBuoBecus [x. Xapnu u B. Baiitn6epra, 3aponpieBoro cxoacta K. M. bapa),
npasuia (Muaumyma FO. JIubuxa, skonoruyeckoi nupamMuabl SHEPTUn ), TUNoTe3bl (runoresa «mupa PHK» V. I'unbepra);

YMEHHUE BJIAJETh OCHOBHBIMHU METOJIaMH HAYyYHOI'O IO3HAHMS, HCIOJb3YEMBIMHU B OMOJOTMYECKUX MCCIEIOBAHUAX >KUBBIX
O0OBEKTOB M JKOCHUCTEM (OMHCaHUE, U3MEpEHHEe, HAONIOJCHHE, SKCIEPUMEHT), COCOOAaMU BBISBICHUS U OLEHKH AHTPONOTE€HHBIX
W3MEHECHUN B MPUPO/IC;

YMEHUE BBIJICTSATH CYIIECTBEHHBIE TPU3HAKH: BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U OMOC(EpPDI, CTAOMIN3UPYIONIETO, ABUKYIIETO
U Pa3pbIBAIOIIETO €CTECTBEHHOr0 OTOOpa, ajuIONaTpUYecKOro M CHUMIIATPUYECKOTO BUIA000PA30BaHUS, BIMSHUS JABWXKYLIUX CHJI



ABOJIIOIIMY HAa T€HO(OH MOMYJISIINN, MPUCITIOCOOICHHOCTH OPTaHU3MOB K Cpelle OOMTaHUs, YepeOBAHUS HAIPABICHUIN SBOJIOINH,
KpyTrOBOPOTa BEIIECTB U ITOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY IMPOIECCAMU JBOJIIOIUH, JBIKYIIMMHU CHJIAMH AaHTPONOreHe3a, KOMIIOHEHTaMU
Pa3IUYHBIX IKOCUCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATh OTIUYUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, MPUCIOCOOJICHHOCTh BUAOB K Cpefie OOMTaHUs, aOMOTUYECKUX U
OMOTUYECKNX KOMITOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OpPraHM3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX M3MEHEHHH B JKOCHCTEMax
CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIIME APIYMEHTBI, OMOJIOTMUECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIMKY HJisi JOKa3aTelbCTBa
POJICTBa OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB M CpeJlibl 0OUTaHUs, €IMHCTBA YEJIOBEYECKUX pac,
HE0OXOAMMOCTH COXPAHEHU MHOTO00pa3usl BUJOB U SKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS TPUPObI U YEIIOBEUECTBA;

YMEHHE pellaTh OMOJIOTHYECKHUE 3aJlayd, BBISBISATH NMPUUYMHHO-CIICICTBEHHBIE CBSI3U MEXIY HUCCIECIYEMbIMU OMOJOTHUYECKUMHU
MPOIIECCAMHU U SIBJICHUSMH, JI€JIaTh BBIBOJBI U MMPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTaTOB,;

yYMEHHUE BBINIOJHATH JAOOpPATOPHBIE U MpPAaKTUYECKHE pabOThI, cOOMIOAATh MpaBwiia Mpu paboTe C y4eOHBIM M JIaOOpaTOPHBIM
00opy10BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCICPUMEHTAIBHBIMU CpEACTBaMH, (OPMYJIUPYs IeJdb HUCCIEI0BaAHUS,
aHaJM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JI€JIaTh BHIBOJIBL;

YMEHHE Yy4acTBOBAaTh B YYEOHO-MCCIENOBATENbCKOM paboTe 1o OWOJOTHH, JKOJOTHMM W MEIUIIMHE, MPOBOAMMON Ha 0aze
IIKOJIBHBIX HAYYHBIX 00IECTB, U MyOJIUYHO MPECTABIATH MOJTYYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OLIEHHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HU, YETIOBEKA U YEJIOBEUECKUX pac, O MPUUMUHAX, MOCIEICTBUAX U
croco0ax MpegoTBpallEeHUs IN100aNbHBIX U3MEHEHH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayiied npodeccuoHanbHON NESITENHbHOCTH B OOJACTU OMOJIOTHUHU, IKOJOTHUH,
MIPUPOIOTIOIH30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUU, CETTHCKOTO XO3SMCTBA, MUIIEBONW MPOMBINIJIEHHOCTH,
yIayONsaTh MO3HABAaTENbHBIM WHTEPEC, HANpPABJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIONIEH Mpodeccud W TPOJOJIKEHUE
OMOJIOTHYECKOT0 00pa30BaHus B OPraHU3AIMAX CPEIHETr0 MPOo(PeCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeEM Korrrpoasreie  Tpakruseckue (undposBbie)
NPOrpamMmbl Bcero paGoThI paGoTs: o0pa3oBaTe/ibHbIE
pecypcbl
1 buonorus xak Hayka 0
2 JKuBbIe cHCTEMBI U UX U3YYCHHE 0
3 buonorus knerku 0 0.5
4 XHUMHYECKash OpraHu3alys KIETKU 10 0
5 Crtpoenue u GyHKIMU KIETKU 8 0 2
5 OOMeH BelecTB U NPEeBpaIleHIE YHEPTUU B 9 0 1
KIIETKE
7 HaCJIel[CTBeHIfaH uHboOpManusi U 9 0 05
peanmu3arys e€ B KJIeTKe
JKU3HEeHHEBIN UK KIETKH 6 0 1
CrpoeHune U pyHKIIMHA OpraHU3MOB 17 0 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 0 1.5
11 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 0 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0
14 I'eneTnka yemoBeka 3 0 0.5
15 Cenekiusi opraHu3MOB 4 0 1
16 buotexHomorus U CHHTETHYECKAsE OMOJIOTHS 4 0
17 PesepBHoe Bpems 1 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KIIACC

KouunyecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeEM Korrrpoasreie  Tpaxruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 3apokeHUE U pa3BUTHE BOJTIOLUOHHBIX 4 0 0
MpeJICTaBICHU B OMOJIOTHU
Mukpo3Botonus 1 €€ pe3yabTaTbl 14 0 2
Maxkpo3BooLUs U €€ Pe3yabTaThl 6 0 0
4 [TpoucxoxaeHHE U Pa3BUTHUE KU3HH HA 15 0 15
3emiie
5 ITpoucxoxaeHne yenoBeka — aHTPOIIOreHe3 10 0 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB M HAaJIOPTaHU3MEHHBIX CHCTEM 3 0 0.5
C OKpYyXarollen cpenoin
Opranusmsl 1 cpesia OOUTaHUS 0 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0 0.5
9 DKoJ0THUs COOOIIECTB. DKOIOTHUECKHE 12 0 05
CUCTEMBI
10 buocdepa — rmobanbHas sxocucTema 6 0 0
11 UYenoBek U OKpysKarolas cpena 0
12 PesepBHoe Bpems 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnbie IIpakruueckue Mara usyyenust 06pasoBaTELHbIE
padoTbI padoThbI pecypen
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1 0 0
4acTh COBPEMEHHOT0 00111eCcTBa
JKuBbI€ cHCTEMBI M UX CBOWCTBA 0 0
YpoBHEBast OpraHU3aLUsl KUBBIX CUCTEM 0 0
4 HcTopust OTKPBITUS U U3yYEHUS KIICTKH. 1 0 0
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas pabora
5 «3y4yeHne MeToI0B KJIETOYHON OMOJIOTHH 1 0 05
(xpomarorpadus, 3nexkrpodopes, '
TuddepeHmaIbHOe HEeHTpU(YyTUpOBaHUE,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIETKH 1 0 0
7 MpunepasnbHble BELIECTBA KIETKH, UX 1 0 0
Ouonoruyeckas poib
OpraHuyeckue BelecTBa KIETKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 0 05
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peaxkuuii»
9 CsaoiicTBa, K1accuduxanys u GyHKuuu 1 0 0
0enKoB
10 Opranuyeckue BelecTBa KJIeTKH — 1 0 0
YTIEBOJIbI
11 Oprannyeckue BEIECTBA KIETKU — JIMMUIBI 1 0 0




Hyxnennossie kucnotsl. JIHK nu PHK.
JlaboparopHas pabota «lccrnenoBanue

12 HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 05
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)»

Crpoenue u pynkuuu ATO. [pyrue

13 0
nHykneosuarpudocdarsr (HTD)

14 CexBenupoanue JIHK. MeToabl reHOMUKH, 0
TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeToapl CTPYKTYPHOM OMOIOTHI 0

16 Tunel knetok. [IpokapuoTnyeckas kierka 0
CrpoeHue 3yKapruOTHUECKOM KIIeTKH.

17 [Tpaktuyeckas pabdora «M3ydyeHue cBoiicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxHOCTHBIN amnmapar KJIeTKA 0
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas pabora «M3y4yeHne IBUKECHUS 0.5
IIUTOILIa3MbI B PACTUTEIFHBIX KIIETKAX)»

[ToyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MHUTOXOH/IPHH, TUIacTUIbI. JITaBopaTopHast 0.5
pabora «VccrnenoBanue miaasmMoinsa u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUAbI KIETKU 0

22 Crtpoenue u QyHKIMH s11pa 0
CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlaboparopHas pabota «/3yueHue 0.5
CTPOEHUS KJIETOK Pa3IMUHBIX OPTaHU3MOBY
ACCUMMIISITINS U TUCCUMHUIISIIS — JIBE
CTOPOHBI MeTaboau3Ma. THurbsl oOMeHa

24 BeecTB. JlabopaTopHas pabora «3yuenue 0

KaTaIUTHYECKON aKTUBHOCTHU (I)epMCHTOB (Ha
npuMepe aMuJIa3bl HJIN KaTaJ’Ia3LI)))




DepMEHTAaTUBHBIN XapaKTep PeakLuu
KJIETOYHOro MeTabonusma. JlabopaTopHas

25 pabora «3yueHue ¢pepMeHTAaTUBHOTO 1 0.5
paciieruieHust IepoKcHia BOA0poa B
pPacTUTEIbHBIX U )KUBOTHBIX KIIETKAX)

26 Benku-akTuBaTOpHI U OCIKH-UHTUOUTOPEI 0

27 ABTOTpOGHBII THII OOMEHa BEIIECTB 0

28 DoTOCHHTE3 0
XemocuHTes. JJaboparopnas padota

29 «CpaBHeHHe nporieccoB pOTOCHHTE3A U 1 0.5
XEMOCHHTE3a
AHa’poOHbIe OpraHu3Mbl. Buibl 6pokeHusl.

30 Jlaboparopnas pabota «CpaBHeHUE 1 0
MIPOLIECCOB OPOKEHUS U JBIXaHUS

31 AdpoOHBIE OPTaHU3MBL. JTaIbl 1 0
SHEPreTU4ecKoro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa

32 poToHOB. CunTte3 AT®: paboTa mpoTOHHOH 1 0
AT®-cunTassl

33 Peakuuu MaTpuyHOro CUHTE3a 0

34 Tpanckpunuus — marpuunslii cuate3 PHK 0

35 Tpancisuus u e€ 3tranbl 0

36 Konupoanue amuHokucnot. Pons pubocom 1 0
B OMocHHTe3e Oenka

37 Opraau3anus TeHOMa y TPOKapHOT U 1 0
JYKapuoT

38 MonekymnsipHble MEXaHU3MBbI HKCIIPECCUU 1 0
T€HOB Y 9 YKapHOT
Bupycer — BHeKsIeTOUHBIE POPMBI )KU3HU U

39 oOnuratHble napasutel. [IpakTuueckas 1 0.5

pa60Ta ((COSIlaHI/Ie MOJCJIN BUpYyCa»




BupycHsle 3a00s1eBaHus YelloBeKa,

40 . 0
KUBOTHBIX, PACTCHHIH

41 HanorexHoi0rnu B OMOJIOTHH U MEIUIINHE 0

42 JKU3HEHHBIN 1K KIETKU 0

43 Matpuunslii cunte3 JJTHK 0
Xpomocomsl. JTaboparopHast pabota

44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIpenaparax»

45 JleneHnue KJIETKM — MHTO3 0
Tuns! kiietok. KaproknHes 1 LUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmronenue 05
MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa '
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiius »kKM3HEHHOTO [IUKJIIA KIETOK 0

48 OpranusMm Kak eJuHOE 11eI0€ 0

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«M3y4yeHne TKaHEeH paCTCHUIN» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeil 0.5
KUBOTHBIX»
Opransbl. CucremMsl opranoB. JlaboparopHast

o1 paborta «/3ydyeHure opraHoB IBETKOBOI'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 0

53 JIBuKeHMe OpraHu3MoB 0

54 IIntaHne opraHu3mMoB 0

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX. 0
[MumeBapurenbHas cucremMa yelloBeka

56 JlpIxaHne OpraHnu3MoB 0

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 0

YCJI0OBCKa




58 TpaHCcOpT BEIIECTB Y OPraHU3MOB 1 0 0
59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1 0 0
JKUBOTHBIX U YeJIOBEKa
60 Brienenue y opranuzMoB 1 0 0
61 3amuTa y OpraHu3MoB 1 0 0
62 NMMyHHas cucTeMa 4enoBeKa 1 0 0
63 Pa3nipaxuMOCTh U peryisinus y OpraHu3MoB 1 0 0
64 ['ymopanbHast perymnsiuusi 1 SHAOKpUHHAsS 1 0 0
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 @opMBI PA3MHOKEHUS OPraHU3MOB 0 0
66 [TomoBoe pa3MHOKEHUE 0
67 Meiio3 0
["ametorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 1 0 05
«M3ydyenune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKPOIpEnapaTax»
WNunuBHyabHOE pa3BUTHE OPTaHU3MOB —
69 1 0 0
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1 0 0
3apOJIBILIEBHIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. JJabopaTopHas
71 pabota «BblsiBIEHNE IPU3HAKOB CXO/JCTBA 1 0 0.5
3apOJIBIIIEH TO3BOHOUYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaboparopHas padota «CTpoeHHEe OPraHOB 1 0 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUI
HcTopust cTaHOBJIEHUS M pa3BUTHS TEHETUKU
73 1 0 0
KaK HayKd
OCHOBHBIC TIOHSITHSI U CUMBOJIBI TEHETHKH.
74 JlaGopaTtopHast paborta «JIpo3zodmiia kax 1 0 0.5

00BEKT FT€HETHYECKHUX HCCIIeIOBaHUM




3aKOHOMEPHOCTH HaCleI0BaHUs TPU3HAKOB.
MoHorubpuaHoe CKperBaHue.

75 [IpakTruueckas padora "U3yuenue 1 0 0.5
pPe3yJIbTaTOB MOHOTUOPUTHOTO
CKpeIIMBaHus y 1po30huist"

76 [uronoruueckrue OCHOBBI MOHOTHOPHTHOTO 1 0 0
CKpELIUBAHUS

77 Amnanusupyroiee ckpenppanue. Hemomnnoe 1 0 0
JIOMHHHPOBAHHE
Jurubpunnoe ckpeuiuBanue. [Ipaktuyeckas

78 pabota «3ydueHue pe3yabTaToB 1 0 0.5
JUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(PUIBI»
[uTomornyeckre OCHOBBI JUTHUOPHTHOTO

79 1 0 0
CKpEIIMBAHUSA

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1 0 0

81 XpOoMOCOMHasi TEOpUS HACIIEICTBEHHOCTH 1 0 0

82 I'eneruka nona 1 0 0

83 I'enoTun kKak MejI0CTHAs CUCTEMA 1 0 0

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1 0 0
pacTeHui, KUBOTHBIX U YEJIOBEKA

85 N3MeHunBOCTH ITpU3HAKOB. Buibl 1 0 0
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1 0 0
BapuanvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas pabota

87 «MccnenoBanne 3akOHOMEPHOCTEN 1 0 05
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. '
[TocTpoenre BapualimoOHHOTO psa U
BAapUALIMOHHON KPUBOI»
['eHOTHIIMUECKAsT ”3MEHUNUBOCTb.

88 1 0 0

KomMmbOunaTBHasg H3MEHYUBOCTD




89

MyTanuoHHasi U3MEHYHBOCTb.
[IpakTuueckas padora «MyTtauu y
Jpo30¢uIIBl (Ha TOTOBBIX
MUKpOIIpenaparax )»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIEcca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHajIu3 POAOCIOBHOIN

MeToasl METUIIMHCKON T€EHETUKHU

0.5

93

94

95

96

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/H/I " JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TTOPOJ TIOMAITHUX
YKUBOTHBIX)

Metoab! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MeToa0B
CEJIEKIINM PAaCTCHUI»

JloCcTH>KEeHMS CeJIEKIMN PACTEHUIN U

*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

98

99

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

BuoTexHonorus Kak Hayka u OTpacib
nponsBoacTBa. [IpakTrueckas pabora
«M3yueHne 00beKTOB OMOTEXHOIOTUI

OCHOBHbBIC HANPaBJICHUS] CHHTETHYECKON
ouoJIoruu

0.5

100
101

XpOMOCOMHaSI 1 ICHHAasA WHXCHECPHA

MeauuuHcKe OMOTEXHOJIOTHUU




102

PesepBHsiit ypok. [ToBTOpenue, 060061meHue,
crucTemMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KIIACC

KosauuecTBo 4acoB DJIEeKTPOHHbBIE
Ne /it Tema ypoka Koutpoabnbie Ilpakruueckne JlaTa mzydenus Hupposkie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebI
1 OpodoniionHas Teopus Y. JlappuHa 1 0 0
5 JIBMOKyIIHE CHITBI DBOJIONUU BUOB 110 Y. 1 0 0
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHNE, €CTECTBEHHBIN U 1 0 0
UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 0 0
ABOJIIOLINH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1 0 0
MHUKPO3BOJIIOIHUS U MAKPOIBOJFOIIHSI
5 [omymsius — sneMeHTapHasi eAMHULIA 1 0 0
HBOJTIOIINH
3aK0H reHEeTHYECKOTO paBHOBecHs Jx. 0
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y '
0cobeif 0THOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1 0 0
9 O¢ ekt ocHoBarens. IhdekT OyTbUIOUHOTO 1 0 0
TOPJIBIIIKA
10 Murpauuu. M3oaumun nomyssuii: 1 0 0
reorpaduyeckas, OnoJorudecKas
11 EctecTtBenHbIi 0TOOp — HanpaBISIOLINI 1 0 0
(hakTOp IBOFOITUHN
12 ITonoBoit oT60p 1 0 0




13

[Tprcmoco0IeHHOCTh OPTaHU3MOB KaK
pe3ynbTaT MUKpodBoonmH. JlabopaTtopHas
pabora «3yuenue apomopdo30B 1
UAMOAIaNTAlN Y PACTCHUN U JKUBOTHBIX)

0.5

14

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdonoruueckue, GU3NOIOTHYECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
JlabGopaTopHas padora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIECO00Pa3HOCThY

0.5

15

Bupn, ero kpurepuu u CTpykTypa.
JlaboparopHast pabora «CpaBHEHHE BHIOB
110 MOP(OJIOTUIECKOMY KPHUTEPHIOY

0.5

16

17

Crpykrypa BUJa

Bunoo6pa3oBanue kak pe3ynbTar
MHUKPO3BOJIOLUU

18

19

CBs3b MHKPO3BOJIFOIWHU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonToMOrNYECKHE
MCTOAbI U3Y4YCHUA 53BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUEHUS
3BOJIIOLIMH

21

22

23

24

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IbI U3YUCHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE METOABI
HU3YUCHUS 5BOJIFOITUU

OO6mre 3aKOHOMEPHOCTH YBOJIOINH

A,I[aHTI/IBHaH paguanus. HepaBHOMepHOCTL
TEMIIOB 3BOJIFOITMH




25 HayuHble runoressl NpoOMCX0KIEHUS )KU3HU 0
Ha 3emie

26 JloHayuHbIe MPEACTABICHUS O 3aPOKICHUH 0
KU3HU

97 OCHOBHBIE 3Tanbl HEOPraHMYECKOU 0
ABOJIIOLIMU

28 ['unoTe3sl 3apOKACHUS )KU3HU 0
Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS.

29 JlaboparopHas padota «/3yuenue u 05
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»

30 HavanpHbie sTansl opraHnyeckoi
ABOJIIOLIMH 0

31 DBOIIOLUS YKAPUOT 0
OcCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHoro mupa. [Ipaktudeckas 05
pabota «M3yueHne ocoOeHHOCTEN CTPOEHUS '
pacTeHHi pa3HbIX OTIEIOBY»

33 OCHOBHBIE 3TaIlbl BOIIOLUY )KUBOTHOTO
Mupa 0
OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yuenne ocoOOEHHOCTEN CTPOCHUS 0.5
MTO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3eMIie 10 3paM U 0
nepuoam

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE 0
KPHU3HCHI POILIOrO

37 CoBpeMeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0 0

0COOEHHOCTH




38 CoBpeMeHHast cUCTeEMa OPTaHUYECKOTO 0
MPOIILIOTO
39 OCHOBHBIE CHCTEMAaTHYCCKUE TPYIIIIBI 0
OpraHU3MOB
40 AHTPOMOJIOTHUS — HayKa O YEeJIOBEKE 0
41 Passurtue npeacrasinenuit o 0
MIPOUCXOXKICHUH YEIIOBEKA
MecTo 4enoBeKa B CUCTEME OpPraHU4YeCKOIo
42 mupa. JlaboparopHas padora «3y4yeHue 05
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))
43 JIBUOKyIIHME CUIIbl aHTPOTIOTeHE3a 0
44 CooTHollleHre OMOIOTHYECKUX U 0
COLMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaJIUU AaHTPOIIOI'CHE3a 0
46 [TameoreneTuka u najicOreHOMHUKA 0
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA 0
Yenoseueckue pachl. [IpakTuueckas padbota
48 «M3ydeHne KOJIOTHYECKUX alarTalui 0.5
YEeJIOBEKA
49 MeXIUCIUTITMHAPHBIE METO B 0
aAHTPOTIOJIOTUHI
0
50 3apokIeHUE W Pa3BUTHE YKOJIOTUN
Metonst sxkonorun. JlabopaTtopHas pabora
51 «M3ydeHre MeToJ0B IKOJIOTHYECKUX 0.5
HMCCIEIOBAHMI
. 0
52 3HayeHNE YKOJIOTHYECKUX 3HAHUN I




YCJIO0BCKa

53 Dkonorudeckue GakTopsbl
Abnortnueckue Gaktopsl. CBeT Kak
54 sKosioruueckuit paxrop. JlaboparopHas 0
pabota «BpIsBI€HNE TPUCTIOCOOICHHI &
OPTraHU3MOB K BIIMSIHUIO CBETa»
Abunortnueckue gaxkTopsl. Temneparypa kak
55 sKosioruueckuit gpaxrop. JlaboparopHas 0
pabota «BpIsBI€HNE TPUCTIOCOOICHUIH =
OPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»
AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak
56 sKostoruueckuit gpaxrop. JlaboparopHas 0
paboTta «AHATOMHYECKHE OCOOCHHOCTH &
pacTeHuil U3 pasHbIX MECT OOUTaHUS»
57 Cpenbl oOuTaHus OPraHu3MOB 0
58 Buonornveckue puTMsl 0
59 XKuznennsle popMBI OPraHU3MOB 0
60 bruotnueckue hakTopsl 0
3HayeHrne OMOTUYECKHUX B3aUMOICHCTBUI 0
61 JUIsl CYIIECTBOBAHUS OPIaHU3MOB B CpeJie
oOuTaHus
62 DKOJIOTUYECKUE XAPAKTEPUCTUKHU 0
TOMYJISIIUA
OCHOBHBIE TIOKA3aTEeJIH TOIYJISIIIH: 0
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
64 OCHOBHbBIE TIOKA3aTEeIN MOMYJISALHH: 0

POXKIAACMOCTD, ITPUPOCT, TEMII POCTa,




CMCPTHOCTH, MUI'PALIUA

65 DKoJIOrHYecKast CTPYKTYpa HOMYIISALUH
. 0
66 JlnHaMuKa MONYJISIIUN U €€ peryisuus
67 KpuBble pocTa YHMCICHHOCTH MOMYJISIINH. 0
KpuBbie BeDKMBaHUSA
Dkonornyeckas Huma Bujaa. Jlaboparopuas
68 pabota «lIpucrnocobneHus CeMsiH pacTeHHi 0.5
K PacCeJICHUIO»
o 0
69 Bun kak cucrema nomynsui
20 3aKOHOMEPHOCTH TTOBEJICHUS M MUTPALIUI 0
’KUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 0
72 DKkocucTeMa Kak OTKpBITasi CHCTEMa 0
73 KpyroBopoT BeIecTB U MOTOK SHEPTHU B 0
IKOCHUCTEME
74 OCHOBHBIE TIOKa3aTEIH IKOCUCTEMBI 0
75 DKOJIOTrH4eCKHUEe MUPaMHIbI 0
76 N3menenus coo0111ecTB — CyKIIECCUU 0
77 [TpuponHBIE SKOCUCTEMBI. DKOCUCTEMBI 0
03ep M peK. DKOCUCTEMBI MOpPEi 1 OKEaHOB
78 [TpupomHbIe SKOCUCTEMBI. DKOCUCTEMBI 0
TYHJIP, JIECOB, CTENEH, ITyCThIHb
79 AHTPONOTEHHBIE YKOCHCTEMBI 0
80 Ypb6oskocucremsl. [IpakTrueckas padora 05

«I/ISY‘{CHI/IC " OIIMCAaHHEC yp603KOCI/ICTCMLI»




81

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aUMOJICYICTBUI OPraHU3MOB B
KOCHUCTEMAX

82

MexaHu3Mbl BO3IEHCTBUS 3arPsI3HEHUN
pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83

84

buocdepa — obmemianerapHas 000g09Ka
3emin

Yuenue B. U. Bepuaackoro o 6uochepe

85

86

3aKOHOMEPHOCTH CYIIIECTBOBAHHUS
ouocdepsr

KpyroBopoTs! BemiecTs u
OMOTeOXUMHYECKHE ITHKIIBI

87

3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI
cylmu

88

89

90

YcroitunBocTh 6uOCheps
DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

BozneiicTBue uenoBeka Ha 6uochepy

91

AHTpONIOT€HHOE BO3JCHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92

OxpaHa npupoabI

93

OcCHOBHBIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHS YEJIOBEYECTBA U IPUPOLBI

94

ParmonansHOE TPUPOIONIOIB30BAHNE
COXpaHEeHHEe OMOJIOrHYECKOro pa3HooOpasus
3emin




95 O6o06menne o Teme «MUKPOIBOIIOLHS U 1 0
e€ pe3ynbTaThl»

9 O6006menue mo Teme «MaKpOIBOIIOIUS U 1 0
e€ pe3ynbTaThl»

97 O606menue o reme «IIporcxoxacHue u 1 0
pa3BHUTHE KU3HU HA 3eMIIe»

08 O6o06menue no Teme «IIpoucxoxaeHue 1 0
YeIIOBEKa — aHTPOIIOTEHE3»

99 O06001eHue o TeMe «IKOJIOTHS — HayKa O 1 0
B3aMMOOTHOIICHHSX OPTaHH3MOBY
O6o061eHue o TeMe «OpraHu3Mbl U cpeja 0

100 1
oOUTaHUS

101 O06001IeHne 110 TeMe «DKOJIOTHS BUOB U 1 0
MTONYJIALIAI»

102 0O6061menue o teme «buochepa — 1 0
rio0anbHas SKOCHCTEMa»

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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