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MHNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebnomy npenmery "buonorus" (manee - 6uosiorusi) Ha ypoBHE CpeIHEro OOIIEro
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-@3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®PI'OC COO, Konuenuuu npenoaaBanust yueoHoro npeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (heieparabHOi paboueil mporpaMMbl BOCIIUTAHUSL.

YueOusrii npeamer «buonorus» yriyonéaHoro yposss u3ydeHus (10—11 kimacchl) sBisieTCsS OAHUM U3
KOMIIOHEHTOB NpeaMeTHON obsactu «EctecTBeHHO-HayuHble npeaMerhl». CornacHo nonoxeHusm OI'OC
COO mnpodwibHbIE y4eOHBIE TPEIMETHI, W3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBIISIOTCS CIIOCOOOM
muddepeHnraniu  00y4eHHs Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHWsS W IMPU3BAHBI 00ECICYHUTH
MIPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILIUM, CPEIHUM OOLIMM, CpeIHUM HPO(PECCHOHATBHBIM U BBICIIAM
oOpazoBanueM. B TO ke BpeMst KaXAblil M3 3THX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHHue 00pa30BaTENbHBIX, BOCHHTATEIBHBIX M PA3BUBAIONIMX 33/a4, CBS3aHHBIX C
npodopueHTaneir o0yJalonxcsi W CTUMYIMPOBAHMEM HWHTEpeca K KOHKPETHOW OO0JIaCTH HaydyHOTO
3HaHUS, CBA3AHHOTO C OUOJIOTHEN, MEAUITUHOM, SKOJIOTUEH, TICUXOJIOTHEHN, CIIOPTOM HJIM BOEHHBIM JIETIOM.

[Iporpamma no yuebnomy npeametry "buonorusa" ma€r npeacTtaBieHHE O LETU U 3a7adax U3ydeHUs
yueOHoro mpenmera «buonorusi» Ha yriyOJI€HHOM YpOBHE, OMpeaelsieT o0s3aTeabHOEe (MHBAPUAHTHOE)
MIPEeIMETHOE COJIEpP’KaHUE, €ro CTPYKTYPHUpPOBAaHME MO pa3jieiaM U TeMaM, paclpelielieHHe MO Kiaccam,
PEKOMEH/yeT IOCIIeA0BATEIFHOCTh HM3Y4YeHUsI y4eOHOro Marepuana ¢ Y4E€TOM MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK Y4eOHOTO Ipollecca, BO3PAcCTHBIX OCOOEHHOCTEH oOyuwaromuxcsa. B
mporpaMme Mo OHOJIOTHW pealn30BaH IMPHHIUI TPEEMCTBEHHOCTH C HM3y4eHHEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO 001iero o0OpasoBaHusi, Oiaronapsi 4emy HMpOCMaTpUBAETCS HANPABIECHHOCTh Ha IMOCIEYIOIIEee
pa3BuTHE OHOJOTMYECKMX 3HAHWW, OPHEHTUPOBAHHBIX Ha (QOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTHYECKOTO MBIIIICHHS, TIPEICTABICHUI O 370pOBOM 00pa3e KM3HH, Ha BOCIIHTAHUE
OepeKHOTO OTHONICHHUSI K OKPY)KAIOMIEH MpUpoaHO# cpexe. B mporpamme mo OHONOTHM TakkKe TOKa3aHBI
BO3MOJKHOCTH yueOHOTO npeameta «buosorus» B peanuzaruu tpeboBannii ®I'OC COO k mimaHUpyeMbIM
JUYHOCTHBIM, METaNpeIMEeTHbIM M MPEIMETHBIM pe3yibTaraM OOy4deHHs U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATENBbHON JESATEIbHOCTH O0YyYaOIIUXCsl 10 OCBOCHUIO COJIEPKAaHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus.

VYueOnnii mnpeamer «buosorwsy» Ha ypoBHE CpeaHEro oOmero o0pa3oBaHUsA —3aBEpIIacT
OWoJIoTMYeCKOoe O0O0pa3oBaHWME B IIKOJIE W OPHCHTHUPOBAH HA paCHIMPEHHE H YriyOJeHWe 3HaHUH
oOyuarouuxcs O KHUBOM IpHUpOJie, OCHOBAX MOJIEKYISIPHOM M KIETOYHOW Ouonoruu, >MOpHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJICKIINH, OMOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro npenmMera «buosorus» Ha yriyOoJeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
oOyuaronuxcs K MOCIeAYIOIEeMY MOJyYeHHIO OHMOJOrM4eckoro oOpa3oBaHHMs B By3aX M OpraHHU3alMsIX
cpenHero mpodeccuoHanpHoro  oOpazoBaHus. (OCHOBY €ro coAepKaHHMsl COCTaBJseT CHCTEMa
OMOJIOTMYECKUX  3HAHWM, TMOJIyYEHHBIX TPU  M3YYECHUH  OOYYAIOIIMMHCS  COOTBETCTBYIOIIHUX
CUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOIO obiero obpasosanus, B 10—11 kiaccax atu
3HaHMS TOJYYaroT pa3BuTHe. Tak, paclupeHbl U yriiyOleHbl OHOJIOTHYECKHEe 3HaHUS O PACTEHUSX,
KUBOTHBIX, TpHuOax, OaKTEepUsiX, OPraHu3Me YelOBEeKa, OOIINX 3aKOHOMEPHOCTSIX YKU3HU, JTOTOJTHHUTEIHHO
BKJIIOUEHBI OHOJOTMYECKHE CBEJEHUS MPHUKIAJHOTO U TMOMCKOBOIO XapakTepa, KOTOPHIE MOXHO
UCIO0JIb30BAaTh KaK OPUEHTHPHI IS MOCIEeAyIoero BeiOopa mpodeccun. Bo3mokHa Takke MHTErpalus
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHHSIMH, MOJYYCHHBIMUA OOYYArOIIUMHUCS TIPU H3YyUCHHH
(bu3HUKN, XUMUH, reorpa@uu 1 MaTeMaTHKH.

Crpykrypa mporpamMmel 1o y4deOHOMYy mpeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH H
HBOJIFOLMOHHBIN MOAXObI K N3ydyeHHI0 6uonoruu. CoriacHoO UM, W3y4aroTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIEe IS JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHH3aIlUH, SBOJIOIUN OPraHMYECKOTO MHpa Ha
3emMie, COXpaHEHHs OMOJIOTHYECKOro pa3HooOpa3us IutaHeThl. Tak, B 10 Kilacce M3y4arOTCs OCHOBBI
MOJIEKYJISIPHOM W KJIETOYHOW OWONOTHM, SMOPUOJIOTUM U OUOJOTUU PAa3BUTHUS, TEHETUKH M CENEKIIHH,
OMOTEXHOJIOTMM M CHUHTETHYECKOM OHOJIOTHH, aKTYaJlU3UPYIOTCS 3HAHUSA OOydJaromMXcsl Mo OOTaHMKe,
300JI0THH, aHATOMHHM, (pu3nosioruu uenoBeka. B 11 kiacce M3ydaroTcsi HBOJIIOLIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U y4eHHe o buochepe.

VYuebHblil npenmer «buonorus» mnpus3BaH 00ECHEYUTH OCBOEHHE OOYUYAIOIIMMUCS OHOJIOTHYECKUX
TEOPHUH U 3aKOHOB, WJEH, MPUHIMIIOB U MPABHUJI, JIEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOMH
KapTUHBI MUpPA, 3HAHUH O CTPOCHHUH, MHOTOOOPa3HMH U OCOOCHHOCTSIX KJIETKH, OpraHW3Ma, MOIMYISINU,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTH)KEHHUSAX, COBPEMEHHBIX MCCIIEOBaHUSIX B



OMOJIOTUH, TPUKIAJHBIX ACHEKTaX OHOJOTMYeCKHX 3HaHWU. J[msg pasBUTUS M TOAJEpXKaHHUA HHTEpeca
oOyyaromuxcs K OMOJIOTUH HApALy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHUYECKOTO MaTepualia B COACPKaHUH
IIPOrpamMMbl IO OMOJIOTHUH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAaHOBIICHHS M Pa3BUTHS TOM MM MHOU
oOmacti OWOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOEeKHBIX YYEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTMYECKHUX M SKOJIOTHIECKHIX TPOOIIeM.

Hear wu3ydenus ydeOHoro mnpeamera «buonorusy Ha yrayOI€HHOM YpOBHE — OBJIaJICHHE
00yJaroIMMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIMOHAIBHON OPraHW3aluy )KUBBIX CHCTEM PAa3HOTO PaHTa H
npuoOpeTeHne yMEHUI MCIOJb30BaTh 3TH 3HAHUS B (POPMUpPOBAHMM WHTEpeca K ONMpelenEHHON obiacTh
npo(hecCHOHABHON JIEATENIFHOCTH, CBSI3aHHOW ¢ OMOJIOTHMEH, WM K BBIOOpPY y4eOHOTO 3aBeleHHs JUIs
IIPOJIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHUs.

Jloctmxenne uLenu wu3ydyeHus yueOHoro mnpenMera «buosorus» Ha yriyOn€HHOM  ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONINX 3a/1a4:

© OCBOCHHE OOYYAIOMIMMUCS CHUCTEMbl OWOJOTHYECKUX 3HAHUU: 00 OCHOBHBIX OHOJIOTHMUYECKHX
TEOPUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiIaX, COCTaBIISIIOIIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpPA; O CTPOEHUHU, MHOrooOpa3uM M OCOOEHHOCTSX OMOJIOTMYECKHX
cucteM (KJI€TKa, OpraHu3M, MOMyJALHUs, BHJ, OMOreoleHo3, Ouocdepa); 0 BBIJAIOMIMXCS OTKPHITHSIX U
COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

® O3HAKOMJICHHE OOy4aloUuIuxcs C METOJaMU IO3HAHWS >KUBOM MPHUPOJBI: MCCIEI0BATEIbCKUMU
METOJIlaMi OHMOJIOTHYECKUX HAayK (MOJEKYISIPHOW W KJIETOYHON OWOIOTHH, SMOPHOJIOTHH U OHOJIOTHH
Pa3BUTHUSL, TEHETUKH U CEJIEKI[UU, OMOTEXHOJIOTUN U CHHTETUYECKOM OMOJIOTHUH, TATIEOHTOJIOT U, SKOJIOTHH);
METO/IaMU CaMOCTOSITEIbHOTO MPOBENEHUSI OMOJOTUYECKHX HCCIIEeIOBAaHUN B JTaOOpaToOpuM W B MPUPOJIE
(naOnrosieHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHHUE);

e OBJIa/IeHUE O0YYaIOIIMMUCS YMEHUSIMU: CAMOCTOSITENIbHO HAXOIUTh, aHAJIM3UPOBATh U MCIIOJIb30BaTh
OMOJIOTUUECKYI0 HMH(POPMAIIUIO; TOJB30BAThCSl  OWOJOTHYECKONM TEPMUHOJOTHEH ¥  CHUMBOJHUKOMM;
YCTaHABIMBATh CBA3b MEXKIY Pa3BUTHEM OHOJIOTMHM U COLHAIBHO-?PKOHOMUYECKUMHU U HKOJIOTUYECKHUMH
npo0ieMaMy YeJI0BEeYECTBA; OL[EHUBATh MOCIEICTBUS CBOCH JIEATEIHHOCTH MO OTHOIIEHUIO K OKPYXKaloIIeH
MPUPOJHON cpele, COOCTBEHHOMY 3IO0pPOBBIO U 3J0POBBIO OKpYXKAIOLIUX JIOJeH; 0OOCHOBBIBATH H
cobOmoaTh Mepbl NpOQUIAKTHKKA WH(EKIIMOHHBIX 3a00JIeBaHWM, TpaBWJIa IOBEICHUS B TMPUPOJAE U
obecrnieueHns 06e30MacHOCTH COOCTBEHHOM KU3HEAEATEILHOCTH B UYPE3BBIYANHBIX CUTYalUSIX MPUPOIHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBHITHS B 001acTH OUOJIOTHH;

e pa3BUTHE y 00YUAIOUIMXCSI MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN B IpOIlecce 3HAKOMCTBA
C BBIJAIOMIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU HCCIEAOBAHUSMU B OHOJIOTHUH, PEIIaeMBIMH €IO
npoOieMaMu, METOJOJIOTHEH  OHOJIOTMYECKOTO  HCCIIEeOBAaHUS, MPOBEACHUS  SKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHUH, pelieHrs OMOJOTHYECKHX 3a/1a4, MOJICTUPOBAHUS ONOJIOTUYECKUX 0OBEKTOB U IPOIECCOB;

e BOCITUTaHKE y OOyYaIOMINXCsl [IEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUPOJE B IIEJIOM U K OTAEIbHBIM
e€ 00beKTaM U SIBICHUSM; (OPMUPOBAHUE IKOJOTHUYECKON, T€HETUYECKOW TPAMOTHOCTH, OOIIeH KyIbTYpbl
MOBE/ICHUS B IPUPOJEC; MHTErPAIlMN €CTeCTBEHHO-HAYUHBIX 3HAHU;

eIproOpeTeHne OOYYarOIIMMHKCS KOMIIETEHTHOCTH B  pAlMOHAIBLHOM  IPHUPOJIONOIH30BAHUU
(coOmronenue mpaBuUi TMOBEIACHHS B MPHPOJE, OXpPaHbl BUIOB, IKOCHUCTEM, OHUOCHEpBI), COXpaHEHUU
cOOCTBEHHOTO 37I0POBbS U 3/I0POBbs OKPYXKAIOIMINX JtoJiei (coOnroaeHus Mep NpoQuIakTUKK 3a00IeBaHmi,
obOecrieueHre O€30MAaCHOCTH  KHU3HEACATEIbHOCTH B  YPE3BBIYAWHBIX CUTyallUsX MOPUPOJAHOTO U
TEXHOTE€HHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BaHUS OMOJOTMYECKUX 3HAHWW U YMEHUU B MOBCETHEBHOM
KU3HU;

e CO3/IaHUE YCIIOBUI 51 0CO3HAHHOTO BbIOOpa OO0YYarOIIMMUCS MHIUBUAYaIbHONH 00pa30BaTeIbHON
TPAeKTOPUH, CIIOCOOCTBYIONIEH MocenyounemMy npopeccuoHaIbHOMY CaMOOTIPEIENIEHUI0, B COOTBETCTBUU
C MHIMBHIyaIbHBIMU UHTEPECAMHU U TIOTPEOHOCTSIMH pPErroHa.

OO11ee yncno YacoB, OTBEAEHHBIX HAa U3y4eHHE OMOJIOTMH Ha yrilyOJIeHHOM YPOBHE CpEIHEro oO0IIero
obpa3oBanus, cocrapusieT 204 gaca: B 10 kimacce — 102 vaca (3 gyaca B Henento), B 11 kimacce — 102 yaca (3
yaca B HEJIEIIO).

OT10op opraHM3allMOHHBIX (POPM, METOJOB U CPEJCTB 00yUEeHHUsT OMOJIOTHH OCYIIECTBISETCS ¢ YUETOM
cieln(UKN €ro coJepKaHWs M HANpaBJIEHHOCTH Ha MPOJOJDKEHHE OHOJOrMYecKOro oOpa3oBaHUS B
OpraHu3alUsaX CpeAHEro NpopecCHOHaIbHOTO U BRICIIET0 00pa30BaHusl.

OO0s13aTeNbHBIM YCIIOBUEM NPH 00y4eHHH OWOJIOTHH Ha YriIyOJIEHHOM YpOBHE SIBJISIETCS IPOBE/IECHHE
nabopaTopHBIX M MpakTU4Yecknx paboT. Takke ydacTue 0OOYYArOMIMXCS B BBITIOJHEHUH MPOEKTHBIX H



y4eOHO-HMCCIIeIOBATENbCKUX PadoT, TeMaTHKa KOTOPBIX OIMpENeseTcss YYUTEeIeM Ha OCHOBE MMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.

[Ipemiaraemass paGouasi mporpamma peaausyercs npu ucnoib3oBanud YMK «buonorus. Jluaus
KHU3HH. YTIIyOJIeHHBIN YpOBEHbY 101 pefakuueii npodeccopa B. B. [laceunuxka.

Paboyas mporpamma coctaBieHa B COOTBETCTBUU ¢ DenepanbHON pabodeld mporpaMMOi BOCITUTAHUS
cpeaHero o0mero oopa3oBaHusl.

COJEPKAHUE YYEBHOI'O ITIPEJIMETA

10 KJIACC

CopnepxaHue NpPOrpaMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TIOCYIApPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. buojiorust Kak HayKa

CoBpemeHHass Ouojoruss — KOMIUIEKCHass Hayka. Kparkas wucTtopusi pa3Butus OHOJIOTHH.
buonornueckue Hayku W u3ydaemble MU TnpoOneMbl. DyHAaMeHTaJdbHbIEC, MPHUKIAJHbIE M TOUCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosiorud B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
[Ipodeccun, cBa3anHble ¢ Ouosorueil. 3HadeHHe OMOJIOTUM B MPAKTUYECKOW AEATEIbHOCTU YeJIOBEKa:
MEUIIMHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXpaHEe MPUPO/IBL.

JdeMoHcTpauuu

Hoptpetsl: Apucrotens, Teodpact, K. JIunnent, XK. b. Jlamapk, Y. {apsun, Y. I'apseit, I'. Menaens,
B. W. Bepnanckuii, WM. II. IlaBnoB, M. W. Meunuko, H. W. BaBumo, H. B. Tumodees-PecoBckuii,
Hx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauie! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKamuy, «CrcTeMa OMOJIOTHYECKUX HAyK».

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

XKusble cuctembl Kak mnpeaMeT wu3ydeHuss Ouosnoruu. CBoicTBa KHUBBIX CHUCTEM: E€IUHCTBO
XUMHUYECKOTO COCTaBa, JAMCKPETHOCTb M LEJIOCTHOCTh, CJOKHOCTh M YHOPSJAOYEHHOCTb CTPYKTYpBHI,
OTKPBITOCTh, CAMOOPTraHU3aLHsl, CAMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluy >KUBBIX CHCTEM: MOJEKYJSPHBINA, KIECTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIMH,
MOMYJIIIMOHHO -BUIOBOM, 9KOCHUCTEMHBIN (OMOTeOIIEHOTUYECKUA ), OorocdepHbIi. [Tpomeccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHbIE MpPHU3HAKU KUBOTO. JKu3Hb Kak (opma CyliecTBOBaHUS
Marepuun. Hayku, nzydaromnye >kMBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHn3aluu.

N3yuenue xuBbIx cucteM. MeTo bl 6uonorndeckoil Hayku. HaOmnronenue, u3smepenue, SKCIepuMeHT,
cucreMarusanus, mertaaHanu3. lloHsThe o 3aBUCHMMOW M HE3aBUCUMOW IepeMeHHOH. llmanupoBanue
skcniepumenTta. [loctaHoBka u mpoBepka rumote3. Hyneas rumnore3a. [lonstue BbIOOpKHM U €€
JoCcTOBEpHOCTh. Pa3bpoc B Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTaTOB.
[IpyuumnHbl HCKa)XKEHUS PE3YJIbTATOB SKCIIepUMEHTa. [[oHATHE CTaTUCTUYECKOTO TECTa.

JdeMoHcTpanun

Tabauiel u cxembl: «OCHOBHBIE MIPU3HAKU KU3HWY, «bronorudeckue cucreMbn», «CBOMCTBa KUBOU
MaTepum», «YPOBHU OpraHu3aluu KUBOM IpUPoab», «CTpOEHHE KUBOTHOM KIETKW», « TKaHU KUBOTHBIX»,
«CHCcTeMbl OPraHoOB YeJIOBEUYECKOro opranuiMay, «buoreorieHos», «buochepa», «MeToapl U3ydeHHS )KUBOU
MIPUPOJIBI».

O6opynoBanue: n1abopaTtopHoe 00OpyJdOBaHHE s TMPOBEACHUS  HAOMIOACHMH, HM3MEpEeHUH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnosp30BaHuE pa3InYHbIX METOJ0B IIPU U3YUYEHUU KUBBIX CHCTEM.

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-(QYHKIMOHANbHAS €AMHUIA KUBOTO. McTOpHs OTKpBITHS KIETKU. PaboThb
P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. [llneiinen, P. BupxoB). OCHOBHBIE MOJOXEHHS
COBPEMEHHOM KIIETOYHON TEOPUU.

MeTobl MOJEKYASPHOW M KIETOYHOW OMOJIOTHH: MHUKPOCKOMHUS, XpomaTorpadus, siexTpodopes,
METO/I MEYEHBIX aTOMOB, JuddepeHInanIbHOe HEHTPUPYTHPOBAHUE, KYIBTUBHUPOBAHUE KIETOK. M3yueHue
Qukcuposannvix  Kiemok. DIEKTpOHHas MUKpockonus. Konghoxanvnas mukpockonusa. Bumanvhoe
(npudicuznenHoe) uzyyeHue Kiemox.



JdeMoHcTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuel u cxembl: «CBETOBOW MHKPOCKOID), «DJIEKTPOHHBIH MHUKpOCKOM», «lcropus pa3BUTHS
METOJI0B MUKPOCKOIIUI».

OO6opynoBaHue: CBETOBOM ~ MHUKPOCKOI,  MHKPOIpENaparbl  PAacTUTENbHBIX,  JKUBOTHBIX U
OaKTepUaATBHBIX KIIETOK.

IMpakTuyeckas padora «/3yueHne MeTo0B KIETOYHOM Onosoruu (xpomarorpadus, snekrpodopes,
maddepenunansHoe nenTpudyruposanue, [11P)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- W YJIbTPaMHUKpPOA3JIEMEHThl. Boma m €€ ponp Kak
pacTBOpUTEIIS, peareHTa, yuacTHe B CTPYKTYPUPOBaHUU KIIETKH, TeIUIOperyisiund. MuHepaibHble BelecTBa
KIIETKHU, UX OHoJiorudeckast poJib. Pojib KATHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buosornyeckue mnonuMepsl. benku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoil Mousiekynbl. IlepBuuHas cTpykTypa Oenka, menTujaHas cBA3b. Bropuunas,
TpeTHYHasi, YeTBepTUYHas CTPYyKTyphl. JleHarypamnus. CBoiictBa OenkoB. Kiaccudukanus OenakoB.
buonoruueckue pynxum 06enxoB. [Ipuonsi.

VYrneBoasl. MoHOcCaxapuibl, AUcCaxapubl, OJUrocaxapusl U noaucaxapuapl. OOIuUi miaH CTPOEHUs
1 (PU3HKO-XMMHYECKHE CBOMCTBA YrieBo0B. buonornueckue GyHKIMH YTIE€BOAOB.

Jlunuger. mapodumnbHO-THAPOGOOHBIE CcBoiicTBa. Kiaccumdukanmst munugos. Tpuraunepuisl,
dbochomumuapl, BOCKH, cTepouabl. buonorundeckue GyHkiuu gunmuaoB. OO0mue cBOCTBa OMOJOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennoseie xucnorsl. JJHK u PHK. Crpoenune HyknenmHoBbIXx kucnot. Hykmeotuasl. [IpuHnumn
komruieMeHTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crimpans. MecToHaxoXaeHHe U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kietke.

Crtpoenune mosekynsl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonornueckne QpyHKIum
AT®. BoccraHoBIICHHBIE TIEPEHOCUMKH, HX (YHKIUU B KIETKe. /pyeue Hykieozuompugpocghamol
(HT®). CexBenupoBanue JIHK. Memoow cenomuku, mpanckpunmomuxu, npomeomMuKiu.

CtpykTypHas OuWoOJIOTHS: OMOXMMHUYECKHEe U  OWO(U3WYECKHE MCCIENOBAHUS COCTaBa W
MIPOCTPAHCTBEHHON CTPYKTYphl OHOMONEKyNl. Modenuposanue cmpykmypsl U QyHKyuti OUOMONEKYI U UX
Komniexkcos. Komnvromepuwiii Ouzaiin u opeaHudeckuil cunmes 6UOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

oprpertsr: JI. [onunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C. [Ipy3unep.

uarpammel: «Pacnpenenenne XMMUYECKUX JJIEMEHTOB B HEXUBOW mpupoie», «Pacmpenenenue
XMUMHYECKUX DJIEMEHTOB B JKUBOI MPUPOJIE».

Tabauibl u cxembl: «llepuoanueckas Tabmuna XUMHYECKHUX DJIEMEHTOB», «CTpOEHHE MOJICKYIbI
BOJbI», «BemectBa B cocrtaBe opraHu3moBy», «CTpoeHue MoJieKynbl Oenka», «CTpyKTypbl OeIKOBOM
MOJIEKYNbI», «CTpOoeHHE MOJIEKY YIrIeBOA0BY», «CTpoeHHe MOJEKYN TUIUA0BY, «HyKIenHOBbIE KHCIOTHIY,
«Ctpoenue monekynbl ATDy.

O6opynoBaHue: XUMUYECKast Mocy1a 1 000pyI0BaHHUE.

Jla6opaTopHasi padora «O0HapyxeHHEe OETKOB ¢ TOMOIIbIO KAYECTBEHHBIX PEAKIHII».

JladopaTopHas padora «lccienoBanre HyKIEMHOBBIX KUCIOT, BBIJICJIECHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tumnb! kIeTOK: dyKapuoTHYecKas M Nnpokapuotudeckas. CTpyKTypHO-(YHKIIMOHAIbHbIE 00pa30BaHuUs
KJIETKH.

Crpoenue nmpokapuoTHueckoit kiaetku. Kierounas crenka Oakrepuit 1 apxei. OcoOeHHOCTH CTPOEHUS
reTepoTpoHOi 1 aBTOTPO(YHOM MPOKAPUOTUYECKUX KIIETOK. MecTo U poJib IPOKapuoT B OMOIIEHO3aX.

Crtpoenne W (QYHKIMOHUpPOBAHHE OJyKapuoTH4YecKOM KieTku. [lmazmaTnueckas MemOpaHa
(mnazmanemma). CTpyKkTypa miia3mMaTHuecKoid MeMmOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTHYeCKyIO
MeMOpaHy: mnaccuBHBIM (quddy3us, oOneruénHas nud¢ys3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIHI
akTUBHBINA TpaHcnopt). ITomynponunaemocts MeMOpansl. Pabota HaTpuii-kanueBoro Hacoca. DHIOLMTO3:
NUHOLMTO3, (aronuro3. Ok3ouuto3. Knerounas crenka. CTpykTypa W (DyHKIMHM KIETOYHOH CTEHKH
pacteHuii, rpuboB.



Huronnazma.  I[utozons.  Lutockener.  JIBwxkenue  muroriazmbl.  OpraHowabl — KIIETKH.
OnHoMeMOpaHHbBIE OPraHOUABI KIETKU: dHAomnazmatudeckas cetb (JI1C), anmapar [onbmpku, TU30COMBI,
UX cTpoeHue U (QyHKIMH. B3anMOCBS3b 0JTHOMEMOPAHHBIX OPraHOUIOB KiIeTKH. CTpoeHHe TpaHyIsIpHOTO
petukynyma. Mexanuzm nanpasnenusi deikog ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIECTOYHBIX
MeMOpaH. ['mankuii (arpaHyyIsipHBIA) dHIOTUIA3MATHYECKUi peTukyinyMm. CekperopHas (DyHKIHS armapara
TFonbxu. Moougurkayus  berxos 6 annapame Ionvoxcu. Copmupoeéka 6enkos 6 annapame
LT'onvoorcu. TpancnopT BelllecTB B KieTKe. Bakyonu pactutenbHbIx KieTok. Knetounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOMWAbI KJIETKU: MUTOXOHIPUH, MIACTUJIBL. [Ipoucxodcoenie MumoxoHoput u
nracmuo. Cumobuoeenez (K.C. Mepeosickoscxui, JI. Mapeynuc). CtpoeHne u (QYHKIIUM MHTOXOHAPUN H
wiactufl. [lepBuuHbIe, BTOPUYHBIC U CJIOKHBIE TUIACTHIBI (DOTOCHHTE3UPYIONIUX dYKApUOT. XIIOPOTUIACTHI,
XPOMOIUIACTBI, JICUKOTIIACTHI BBICIIUX PACTEHUM.

HememOpanubsie opranouabl kieTku CTpoeHHEe W (QYHKIIMM HEMEMOpPAaHHBIX OPraHOWIOB KIICTKH.
PuGocomsl. IIpomesxcymounvie  unamenmur.  MuxpodunameHTbl. AKmunosvie  MUKpoguiameHmul.
MpleuHble  KIETKU. AKMUHOBble KOMNOHEHMbl Hembluieunblx Kiemok. MukpotpyOouku. Kierounsrit
neHtp. CTpoeHue U JBIKEHHUE KTYTUKOB U pecHUYeK. MUKpoTpyOOUKH muToriasmel. Llentpuoins. benku,
accoyuupogantvle ¢ MUKpoguiamenmamu u muxpompyboukamu. MomopHule denxu.

Anpo. Ob6onouka siapa, XpoOMaTHH, KapHoOIIa3Ma, SIPBIIIKH, WX CTpOCHHE M (PyHKUIHMH. SnepHbId
0enkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacmoJIOkKEHHE XpOMOCOM B MHTep(da3sHOM siape. dyxpomamun u
ecemepoxpomamur. bBeNnku XpoMaTuHa — THUCTOHBL. /JuHamuka s0epHou 000104Ku 68 mumo3se. fAoephbiil
mpancnopm.

Knerounsie BrmoueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK OJYKapHoOT (PacTUTEITHHOM,
KUBOTHOM, TPHOHOI).

JdeMoHcTpauuu

IMoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl 1 cxembl: «CTpoeHHE DSYKAPUOTHYECKOW KIETKH», «CTpOeHHE J>KMBOTHOW KIICTKH,
«CTpoeHue pacTUTENIbHON KIETKW», «CTpOeHUE MUTOXOHAPUN», «Aapo», «CTpoeHne mpoKapuoTHYECKOU
KJIETKH.

O6opynoBaHue: CBETOBOII MHUKPOCKOI, MHKpPOMpEnaparbl pPacTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JladopaTopHas pa6ora «/3ydyeHne cTpoeHuUs KIETOK Pa3IMYHbIX OPraHU3MOB).

IMpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHONH MEMOpaHbI».

JladopaTopHas pab6ora «/ccienoBanue 1aa3mMoan3a U Jeia3MoIn3a B PACTUTENIbHBIX KIETKAX.

IpakTHyeckasi padora «/3yueHue qBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NMpeBpalleHne SHEPruM B KJIeTKe

AccUMHIISIINS U AUCCUMIIISILIAS — JIB€ CTOPOHBI MeTabosm3Ma. Turbl 0OMeHa BemecTB: aBTOTPO(HBII
U reTepoTpoHbI. YdacTHe KHCIOpoJa B OOMEHHBIX IpoIeccax. DHEepPreTHYeckoe 00ecreyeHne KIeTKH:
npespamenne AT® B oOmeHHbIx mnpoueccax. @DepMEHTATHBHBIA XapaKTep peakIuid KISTOYHOTO
MeTtabonu3zma. DepMeHThl, MX CTpPOEHHE, CBOWCTBA W MexaHu3M aeictBus. Kodepmentsl. Orianuus
(epMEeHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-akTuBaTtopbl U O€IKU-UHTHOMTOPHL. 3aBUCHUMOCTD
CKOPOCTH (DepMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PaKTOPOB.

[TepBUUHBIN CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCULEHHBII U OKCUSEHHBII
gpomocunmes y 6axmepui. Ceemocobupaiowjue nueMeHmsvl U NUSMeHmbvl peakyuonno2o yeumpa. Poib
XJIOpoIIacToB B Tporecce (oTocuHTe3a. CBeroBas u TeMHOBass (a3bl. Pomoovixanue, Cz., C4- u CAM-
munsl  pomocunmesa. IIpoyKTUBHOCTb (oTOCHHTe3a. BiMsHue paznuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (POTOCHHTE3A.

XemocuHnTe3. PazHooOpasue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTpUUIMpYIOLIHMEe  OaKTepuH,
xKenez00aKkTepuu, cepobakTepun, BOJIOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AnaspoOHble opranu3mbsl. Buabsl Opoxxenus. [IpogykTsl OpokeHHs U UX UCIOJIb30BAHUE UYEIOBEKOM.
AHa3poOHBIE MUKPOOPraHU3MBbI KaK 00bEKThI OMOTEXHOJIOTHH U BO30yIUTEIH O0JIe3HEel.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HepreTudeckoro oomena. [loaroroBurenbHbI dTam. [HMkoaM3 —
0ECKUCIOPOIHOE PACIIEIICHHE TTTIOKO3BI.

buosornyeckoe OKWCIEHUE, WIM KJIETOYHOE JbIxaHHe. Poilb MHUTOXOHIpUH B IpoLeccax
Oouosornyeckoro okucieHus. lluknumueckue peakiuu. OkuciaurenbHoe (ochopunupoBanue. Inepaus



Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomounou ATD-cunmasel. [IpenmyrnecTBa
a’poOHOTO TyTH 0OMEHa BEIIECTB Mepel aHadPOOHBIM. DPPEKTUBHOCTH SJHEPTETUIECKOTO 0OMEHA.

JdeMoHcTpanuu

Hoprpetst: Jx. [Tpuctinu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuier 1 cxeMbl: «DoTOCHHTE3», «DHEpreTHYecKkuit oomen», «buocuHTe3 Oenka», «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHWE JIsl IPHUTOTOBIICHUS IOCTOSIHHBIX |
BPEMEHHBIX MHKPOTIPENapaToB.

JlaGopaTopuasi pa6ora «/3ydyeHue KaTaIMTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha IpUMEpe aMujIa3bl
WM KaTaJlasbl)».

JlaGopaTtopHnasi pa6ora «/3ydeHune (GEpMEHTATHBHOTO PpACIHICIUICHHS MEPOKCHIAa BOAOpOJAa B
PaACTUTENLHBIX U )KHBOTHBIX KIJIETKAX).

JladopaTopnasi padora «CpaBHEHHE IPOIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopnasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUSY.

Tema 7. HaciencrBeHHass uHpopMauus U peaju3anus eé B KIeTKe

Peaknun matpuunoro cuuTe3a. [IpuHIIMI KOMIUIEMEHTapHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3A.
Peanuzamust HacnenctBeHHor wuHGopMamnuu. ['eHeTHUecKWil KoJa, €ro CBOWCTBA. TpaHCKPHUIIIUA —
MarpuuHblii cuHTe3 PHK. [lpuHOunmer TpaHCKpUNIMU: KOMIUIEMEHTAapHOCTh, AHTHIIAPAUIEIBHOCTD,
acumMmeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sransl. Yuactue TpancnopTHeix PHK B Onocunrese 6enka. YcioBus 6uocuHTesa
oenka. KogupoBanne aMmuHOKHUCIIOT. Posib pubocom B OnocuHTe3e Oemka.

Coepemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzanus reHoMa y MPOKapHOT U IYKapUOT.
Perynsuusi akTHBHOCTH T€HOB Yy mpokapuoT. ['umore3a omepona (P. XKakoO, XK. Mano). MonexyaapHule
MexXauuzmbl IKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6 pecynsayuu pabomoel 2enos. Perynsauus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KieTouHbIii romeocTas.

Bupycel — Heknerounble GpOpMBbI KU3HU U oOnuratHble napa3utbl. CTpOeHHE MPOCTHIX M CIOKHBIX
BHPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kuznennviti yuxn JHK-cooepoycawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Odpamuas mpaHcKpunyus, pesepmasa, uHmezpasd.

BupycHbie 3a0oneBanus denoBeka, XMBOTHBIX, pacteHuit. CIIMJ], COVID-19, commanpHble U
MEJHUIIMHCKUE MPOOIEMBIL.

Buoungopmamuxa: unmecpayus u aumanuz 6onvwux maccusos («bigdatay) cmpyxkmypHvix
ouonocuueckux oauuvix. Hanomexnonocuu 6 ouonocuu u meduyune. Ilpoepammupyemole hynkyuu 6e€aKoas.
Cnocobwi 0ocmaesxu nekapcms.

JdemoHcTpauuu

IMoptpetsl: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabauie! u cxembl: «buocunTes 6enkay, «I'eHeTnueckuii Koy, «Bupycs», «bakrepuodarmy.

IpakTHyeckasi padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii mukmn, ero mepuoabl u peryiasuus. Mutepdasza u muto3. OCOOEHHOCTH INPOLECCOB,
npoTekarolux B uHTepdasze. [loaroroBka kineTku K JeneHuto. [IpecunTeTnyeckuii (HOCTMUTOTUYECKHUN),
CHUHTETHYECKUH M MOCTCUHTETUYECKUH (IPEeMUTOTHYECKUI) TepHoabl UHTEP(da3bI.

Matpuunsiii cunte3 JIHK — perumkaums. [lpuaumnsr permkanuu JJHK: xomminemenTapHOCTS,
MIOJIYyKOHCEPBAaTUBHBIM CUHTE3, aHTUNapaienbHocTh. Mexanusm permmkanuun  JIHK.  XpomMocoMsl.
Crpoenne xpomocoM. Tenomeps! u Tenomepasa. XpoMOCOMHBINH HAOOp KJIETKU — KapUOTHUIL. JIUTIIONIHBIN 1
rarIouHbIN Habopbl XpoMocoM. I'omMooruyHbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne xietkn — muro3. CTaaum MHTO3a M INPOMCXOMALIME B HMUX IpoLecchl. THIBI MUTO3a.
Kapunoxunes u nurokunes. buonornueckoe 3Had4eHHE MUTO3A.

Perynsius MUTOTHYECKOTO ITUKIA KIeTKH. [IporpaMmmupyemas kjaetouHasi THOeb — aromnTos.

Knerounoe s1po, XpOMOCOMBI, (pyHKIMOHaNbHAas TE€HOMHKA. Mexanusmvl  npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemok. «L{ugpposas knemkay — ououngopmamuueckue mooenu
QYHKYUOHUPOBAHUS KNEeMKU.

JdeMoHcTpanuu



Tabauiel u cxembl: « X KU3HEHHBINA UK KIETKW», «MuTO3», «CTpoeHne XpoMocomy, «Perumkarst
JIHK».

O6opynioBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MHUTO3 B KIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlaGopaTtopuas pa6ora «Habmogenne MuTo3a B KJIETKAaX KOHYMKA KOpEHIKa JIiyka (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonoruueckoe pasHooOpasue opraHu3moB. OIHOKIIETOUHBIE, KOJOHUAJIbHbIE, MHOTOKJIETOYHbBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOCHHUS M JKM3HEICSITEIHHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, Apyrue NpoTUCThl. KosloHHabHbBIE OpraHU3MBI.

B3aumocBs3p yacteli MHOTOKJIETOYHOTO opraHu3Ma. TKaHM, opraHbl U CUCTEMbI OpraHoB. Opranusm
Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBaTenbHasi, NOKPOBHAs, IPOBOAAIIAS,
OCHOBHasi, MexaHuyeckas. OcoOeHHOCTH CTpOeHHus, (YHKIUH U pacrlojokKeHUs TKaHell B opraHax
pacTeHui.

TkaHM JKMBOTHBIX M 4YEJIOBEKA. THIIBI J>KMBOTHBIX TKAaHEH: HNUTENHAIbHAS, COCIUHUTEIbHA,
MbllIeyHasi, HepBHasi. OcoOEHHOCTH CTpOeHUs, PYHKIMN M pacnoio’KEHUsl TKaHel B opraHax >KMBOTHBIX U
YEJI0BEKa.

Oprassl. BerertaTuBHbIE U T€HEpAaTUBHBIE OPraHbl pacTeHU. Opralbl U CUCTEMBI OPTraHOB KUBOTHBIX
1 yenoBeka. OyHKIMY OpraHoOB U CUCTEM OpPraHOB.

Omnopa Ttema opranu3moB. Kapkac pactenuid. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHBbIil 1 BHyTpeHHNH cKeneT. CTpOEHUE U TUIIbI COEAMHEHUS KOCTEH.

JIBI>KEHUE OpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOMIHOE, JKIYTHMKOBOE,
pecHU4YHOE. JIBMJKEHME MHOTOKJIETOYHBIX PACTCHUMU: TPONM3MBI M HACTHM. J[BH)KEHHME MHOTOKJICTOYHBIX
KMBOTHBIX U Y€JIOBEKa: MbllIeyHas cucreMa. Pedaexc. CkeneTHble MBI U UX paboTa.

IIntanue oprannsmos. IlornonieHre BOABI, YIIIEKHCIOrO ra3a U MUHEPAIbHBIX BELICCTB PACTCHUSMHU.
IIntanue >XKUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPHKIETOYHOE MNHINEBapeHHe. IIuTanne nNO3BOHOYHBIX
KUBOTHBIX. OTAEIBI MUIIEBAPUTENBHOTO TpakTa. IInimeBapurenbHble kenessl. 1InmesapurensHas cucreMa
4eJI0BEKA.

Ipixanue opranm3moB. Jlpixanue pactenuwit. Jlpixanume xuBOTHBIX. Juddysus razoB uepes
oBepXHOCTh KiIeTKU. KokHoe npixaHue. JlpixarenbHas MOBEpXHOCThb. JKabepHoe M JErOYHOE JbIXaHUE.
JIpIXaHHE ITO3BOHOYHBIX JKMBOTHBIX WM YEJIOBEKA. OBOJIOLMOHHOE YCIOXXHEHHME CTPOCHMS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeiapHass CHCTEMa 4eloBeKa. MeXaHHW3M BEHTHIIALMM JETKUX y NTHL U
MIIEKONUTAOMUX. Peryssuus npixanus. J{pixarenbHble 00bEMBI.

TpaHcnopT BewecTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHCHOpT BemECTB y
XKUBOTHBIX. KpoBeHOocHas cucremMa u €€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cep/le, KpOBEHOCHbIE COCY/bl U KpoBb. Kpyru kpoBooOpalieHns. DBOIIOLUOHHBIE YCIOKHEHHS
CTPOEHHUSI KPOBEHOCHOW CHCTEMBbI IO3BOHOUYHBIX XKHMBOTHBIX. PaboTa cep/ua u e€ peryssuus.

Beigenenue y opranusmoB. Beinenenue y pacreHuid. Beinenenue y XKuUBOTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl BeiaeneHus. Ounbrpanus, cekpeuus U 00paTHOE BCachblBaHUE KAaK MEXAHU3MbI PaOOTHI
opraHoB BbiaeneHus. CBsA3b MOJIOCTH Te€Jlda C KPOBEHOCHOW M BBIIEIMTEIBHOW cUCTEeMaMM. Beiienenue y
MIO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Ilouku. Crpoenune u pyHkuuonupoBanue Hedpona. OOpa3oBaHue
MOYH Y 4EJIOBEKa.

3ammTa y OpraHu3MOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IUCTHI
MIPOCTENIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTteHuil. Kyrukyma. CpencrBa macCMBHOM M XUMHUYECKOMN
3amuTel. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX JXMBOTHBIX. IIOKpOBBI M MX NpPOM3BOAHBIE. 3alllMTa OpPraHu3Ma OT
6one3neid. MMMyHHas cucrema yenoBeka. KieTouHbelif W TryMOpaibHBIH MMMYHUTET. BpoxaéHHBIN H
npuoOpeTéHHbIN cnennduyecknii *MMyHUTET. Teopus KIOHaNbHO-ceIeKTUBHOTO uMMyHHTeTa (I1. Dprux,
®. M. bepner, C. Toneraa). BocnanurensHsie 0TBEThl OpraHu3MoB. Posb BpokIEHHOrO MMMYHHMTETa B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUMA.

PasgpaxxuMocTs M perymsnus y OpraHusmoB. Pa3fpakMMOCTb y OJHOKIETOYHBIX OPraHHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBbIE BelleCcTBa U UX 3HAYCHUE.



HepBHast cucrema u pedrekTopHas perynsiius y >KUBOTHBIX. HepBHas cuctema U €€ OTHCIBI.
DBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHMSI HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTHEIbl TOJOBHOTO MO3Tra
MMO3BOHOYHBIX JKMUBOTHBIX. Peduiekc u peduiekropHas ayra. be3ycioBHbIC U YCIOBHBIE pe(ICKCHI.

['yMopanbHast peryisiiusi U 3HIOKPUHHAsI CUCTEMa >KUBOTHBIX M 4YesioBeka. JKenespl 3HIOKpUHHOU
CUCTEMBl W HUX TOPMOHBL JlelicTBUE TOPMOHOB. B3auMMOCBS3b HEPBHOM H 3HIOKPHUHHOM CHCTEM.
I'unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. ITaBnoB.

Tabauier w1 cxeMbl: «OTHOKIETOYHBIE BOJAOPOCTH», «MHOTOKIETOYHBIC BOJOPOCTHY», «baktepumy,
«IIpocreiiuey, «Opranbl I[BETKOBBIX pacTeHHi», «CHCTEMBl OPraHoB TO3BOHOYHBIX JKMBOTHBIXY,
«BuyTpenHee crpoeHne Hacekomblx», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTeOIIsD»,
«CTpoeHne JMCTOBOM IUTACTHMHKWY», «TKaHM >KMBOTHBIX», «Ckenmer uyenoBekay, «llumeBapurenpHas
cucremay, «KpoBeHocHas cucremay, «/lpixarensHas cucremay, «HepBHas cucrtemay, «Koxa», « MpleuHas
cucteMay, «BwiienuTenbHas cucreMa», «JHIOKpUHHAsA cucTemay, «CTpoeHue MBIIIbD, «MMMyHHTETY,
«KummeunomnosnoctHpie», «CxeMa MUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI MIO3BOHOYHBIX )KUBOTHBIXY,
«Ctpoenne tuapel», «CTpoeHue IiaHapuny», «BHyTpeHHee CTpoeHHe M0XKIEBOTO uepBs», «HeppHas
cuctema peio», «HepBHas cucrema nsrymkn», « HepBHasi cucrema npecMbikaronuxcs», «HepBHas cucrema
ntuiy, «HepBHas cuctema muekonuTaronux», «HepBHas cuctema yenoBeka», «Pediexcey.

OO06opynoBaHue: CBETOBOM  MHKPOCKOI, MHUKpOIIpenaparsl  OJHOKJIETOYHBIX  OPraHW3MOB,
MHKpOIIpenapaTsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKHBBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUH, TepOapril PAaCTCHHUI Pa3HBIX OT/AEIIOB, BIAYKHBIC MPEMapaThl >KUBOTHBIX,
CKEJIEThI MO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET UYeJOBEKa, 000pyIOBaHUE s
JEMOHCTpPAIMKM TMOYBEHHOTO W BO3MYIIHOTO TMHUTAHWUS PACTCHHUH, paCIICIUICHHUs Kpaxmayia W OEIKOB IO
neiicteueM (pepMeHTOB, 000PYyIOBaHUE I JEMOHCTPALUHA OTBITOB IO M3MEPEHUIO KU3HEHHOW €MKOCTH
JETKNX, MEXaHU3Ma JbIXaTEeIbHBIX ABUKEHUN, MOJIETIN TOJIOBHOIO MO3ra Pa3IMYHbIX KUBOTHBIX.

JladopaTopHas pa6ora «/I3yuyeHne TKaHEN paCTEHUI».

JladopaTopHas pa6ora «/3ydyeHne TKaHEH KUBOTHBIX).

JladopaTopHas pa6ora «/3yueHrne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHU3MOB

@DopMBbl pa3MHOKEHHSI OPraHU3MOB: OecIoioe (BKII0Yas BEreTaTuBHOE) U TojioBoe. Bupl Oecrosioro
Pa3MHOKEHHUS: IOYKOBAHUE, CHOPYIISIHS, parMeHTalu s, KIIOHUPOBAHHE.

[TosoBoe pasmuHoxkeHue. l[losioBble kieTku, wian rameThl. Meio3. Craguu Meiosza. [loBenenue
xpoMmocoM B Meio3e. KpoccunroBep. buonornueckuii cMbIci Melo3a ¥ IOJIOBOro mpoiiecca. Meio3 u ero
MECTO B KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pasutue. l'amerorene3 y xkuBoTHbIX. [lonoBeie sxene3pl. OOpa3oBaHHE U
pa3BUTHE MOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.

OmnonoTBOpeHre U 3MOPHOHANBHOE Pa3BUTHE KUBOTHBIX. CrHOCOOBI OIMJIOOTBOPEHUS: HApYKHOE,
BHyTpeHHee. [[apTeHorenes.

WnnuBuayanbHoe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpUONIOTHS — HaykKa O pPa3BUTHH
opranu3MoB. Mopghoeenez — oona u3 enasuvix npooaem smopuonoeuu. Konyenyus moppocenos u mooenu
mopghoceneza. Cramuum 5SMOpHOTeHE3a KHUBOTHBIX (Ha mpuMmepe Jsarymku). JpoGnenue. Tumbl
npobneHus. /JemepmuHuposanHoe U  HeOdepMUHUPOBaHHOe  Opobnenue. bnacmyna, munel  OGnacmyi.
OcobenHocTH JpoOIEHUS MIIEKOMUTAIOUINX. 3apOJIbIINIEBbIE TUCTKU (TacTpynsauus). 3aKkiagka OpraHoB H
TKaHEd W3 3apoJBIIIEBbIX JIMCTKOB. B3anMHOe BIMSHUE 4YacTedl pa3BUBAIOLIEIOCS 3apojbllia
(oMOproHanmbHAsT MHAYKIMS). 3aKiagka IUlaHa CTPOEHHUS J>KMBOTHOTO KakK pe3yabTaT HepapXUUYecKhX
B3aUMO/ICHCTBUII TeHOB. BnusHue Ha »MOpHOHAIBHOE pa3BUTHE DPANUYHBIX (PAKTOPOB OKpYKAIOMIEH
Cpelpbl.

Poct u pa3zButue xuBoTHbIX. [locTamOpuonaneHeiii nepuo. [Ipsmoe u Henmpsimoe pa3Butue. Pazsutue
¢ MeTamMopdo30M y OECIO3BOHOYHBIX U MO3BOHOYHBIX JKUBOTHBIX. bHOJOrHYeckoe 3HAa4YeHHE MPSAMOro U
HEMpPSIMOTO Pa3BUTHS, UX PACIPOCTPaHEHHE B Mpupoje. Tumbl pocra KUBOTHBIX. DAKTOPHI peryisiuuu
pocTa JKMBOTHBIX U 4yenoBeka. CTaiuu moCTIMOPHOHATIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4yesioBeka. [lepuoabt
OHTOTeHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKUe TIPOIECCHI.

PazmHoxenue u pa3Butue pacteHuid. 'ameroput u cnopoput. Meito3 B KU3HEHHOM LIUKIIE PACTEHUI.
OO6pazoBanue crnop B mpouecce Menosza. ['amerorene3 y pacteHuid. OIUIOJOTBOPEHHE M pa3BUTHE



pacTUTENBHBIX OpPraHu3MOB. J[BOiHOE OIIONOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3MBl peryJisiliMi OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

Hoptperst: C. I'. HaBamwun, X. [lIneman.

Tabmuuel  w  cxembl: «BereratuBHoe  pa3MHOXKeHHe», «Tumbl  Oecrnoyoro  pa3MHOXKEHUS,
«Pa3MHOXKEHHE XJTaMHJAOMOHAAbD», «Pa3MHOXKEHUE 3BIIICHBD), «Pa3sMHOXKeHHE Tuape», «Menosy,
«Xpomocombl», «I'amerorenes», «CTpoeHHe SHLEKIETKH U cHepMaro3ounaa», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe wm Henpsmoe pasButHe», «Pa3BuTme MaiicKkoro yka», «Pa3BuTuHe capaHum»,
«Pa3Butne nArymkn», «J{BoliHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHHil», «CTpoeHHe CceMsiH
OJHOJIOJIBHBIX WU JBYIOJIbHBIX PAaCTEHUI», «KM3HEHHBIM LHUKJI MOPCKOM KamycTbl», <« KU3HEHHBIH IUKII
MXa», «JKM3HEHHBIN UK NATOPOTHUKAY, «KM3HEHHBIA LMK COCHBD».

O6opynoBaHKe: CBETOBON MHKPOCKOI, MHKpPOIIpenaparbl SHLEKIETOK M CIIepMaTO30MI0B, MOJEb
«IMKn pa3BUTHS JIATYLIKHAY.

JladopaTopHas pa6ora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy».

IpakTHyeckas padora «BrIssBICHNE NPU3HAKOB CXOJICTBA 3aPO/IBIIIECH TO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHuasi padora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M HI3MEHYMBOCTH OPraHU3MOB

Uctopus craHOBNEHHS M pa3BUTHUsS TE€HETHMKUM Kak Hayku. Pabotel [. Menpens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHbIX Yu€HbIX B paszButuu reHetuku. PabGorsi H. K. Kombumosa, H.
. Basunoga, A. H. benosepckoro, I'. JI. Kaprieuenko, 0. A. ®unmumaenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKUE IOHATHSA W CUMBOJIBL. [ OMOJOTMYHBIE XPOMOCOMBI, aJUIeJIbHBIE T'€HBI,
aNbTepHATUBHbIEC MPU3HAKU, TOMMHAHTHBIM M PELECCUBHBIM MPHU3HAK, TOMO3UIOTa, T€TEPO3Ur0Ta, YNUCTas
TuHUS, TUOpuAbl, TeHoTun, ¢eHotun. (OCHOBHbIE METOJbl TE€HETUKU: TUOPUIOJIOTUYECKH,
LHHUTOJIOTUYECKHI, MOJIEKYJIAPHO-T€HETUYECKHIA.

JdemoHcTpauuu

[Moptpetsl: I'. Mengnens, I'. ne ®pus, T. Moprasn, H. K. Koasuos, H. 1. Basunos, A. H. benozepckuid,
I'. JI. Kaprnieuenko, 1O. A. ®unumnuenko, H. B. Tumodeer-Pecorckmii.

Tabauie! u cxembl: «MeTOIbl TeHETUKNY, «CXEeMbI CKPEUTUBAHUS.

Jla6opaTopHasi padora «/[pozoduna kak 00BEKT T€HEeTUYECKUX UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBbiit 3akoH MeHzens — 3aK0H €IMHO00pa3usi THOPUIOB MEPBOTO
nokoJsieHusi. IlpaBuno nomMunHupoBanusa. BTopoil 3akoH MeHnaens — 3aKOH pacIICIUICHUS MPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTHOPHUIHOTO CKPEIMBAHUS. [ UITOTE3a YNCTOTHI TaMeT.

AHanuszupyroiiee  ckpeupBaHue. [IpoMexxyTouyHbIi  xapakTep HacienoBaHus. Pacuieruienue
MPU3HAKOB MIPU HEMIOJIHOM JOMUHHUPOBAHUH.

JluruOpuaHoe cKpeuuBanue. Tperuid 3akoH MeHzaens — 3aKOH HE3aBHCHUMOTO HaceAOBaHUS
Npu3HaKoB. [{uTosornueckre 0OCHOBBI AUTHOPHIHOTO CKPEIIUBAHUS.

CueruieHHOe HacienoBaHue mnpusHakoB. Paboter T. Moprana. CremieHHOE HacieAOBaHUE TI'€HOB,
HapylLIEHUE CLEIICHUS MEKy FTeHaMU. XPOMOCOMHasi TEOPHs HACIIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIA MEXaHU3M OIpPEAENICHUs 10J1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'oMorameTHbIli U reTepOoraMeTHeI moJ. ['eHeTnyeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacienoBanue
MPU3HAKOB, CLEIJICHHBIX C IIOJIOM.

I'enoTumn kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JIEMCTBHE TeHa. MHOXECTBEHHBIN
aienusM. BzaumoselicTBre HeaienbHbIX TeHOB. KoMieMenTapHoCcTh. Onuctas. [lonmumepus.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX W YEJIOBEKa, a TakkKe (PU3HOJIOTHYECKUX
MPOLIECCOB, MOBECHUS U KOTHUTUBHBIX (DyHKIMI. ['eHeTHUeckne MeXaHU3Mbl CUMOMOTEHEe3a, MEeXaHU3MbI
B3aUMO/JICHCTBUSL «XO3MH — TApPa3UT» U «XO3IUH — MHUKpOOMOM». ['eHeThyeckue acmeKThl KOHTPOJS U
W3MEHEHHUS HACIEICTBEHHOM NH(OPMAIIUK B IOKOJICHHSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

IHoprperst: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «IlepBbiit ¥ BTOpoit 3akoHBl Mennens», «Tperuil 3akoH MeHnaensy,
«AHanu3upymlee ckpemuBanue», «Henonnoe nomunupoBanuey, «ClieIIEHHOE HAaclleJOBaHUE MPU3HAKOB




y apo3oduis», «I'enetnka nomnay, «Kapuotun yenoseka», «Kapuorun aposzopuisr», «KapuoTum NTUisn,
«MHOECTBEHHBIN alIeIN3M», «B3auMoIeCTBUE TCHOBY.

Ob6opynoBanue: MOJIENb ISl AEMOHCTPALIMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO TOKOJICHUS U
pacUICIUIEHUs. NIPU3HAKOB, MOJEIb Ul JEMOHCTPAllMM 3aKOHA HE3aBMCUMOIO HACJIEIOBAHMS IIPU3HAKOB,
MOJENb I JAEMOHCTPAllMM  CLEIUICHHOIO  HACIEJOBaHUsS IIPU3HAKOB, CBETOBOM  MMKPOCKOII,
MuKpornpemnapar: «Jpo3oduiay.

IpakTuyeckas padora «/3ydenne pe3yIbTaTOB MOHOTHOPUHOTO CKPEIIMBAHUS Y IPO30(DUITBI.

IpakTuyeckas padora «/3ydenne pe3ynbTaToOB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue TeHOTHNA W cpeAbl Npu (GopMHpOBaHUM (eHOTHIA. V3MEHYMBOCTH IMPHU3HAKOB.
KauecTtBeHHbIC M KOJMYECTBEHHBIE MPU3HAKKU. BUIbI N3MEHUUBOCTH: HEHACIIEACTBEHHAS U HACTIEACTBEHHASI.

MoaudukanmonHas  U3MEHYMBOCTh. Ponb  cpempl B QopMHUpPOBaHMU  MOJIU(PHUKAITMOHHOM
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuannonHslii psa u BapuannoHHast kpusast (B. Moranncen).
CaoiicTBa MOAM(PUKAIIMOHHON H3MEHUNBOCTH.

I'enoTunMueckass M3MeHUNBOCTh. CBOMCTBA T€HOTUITUYECKON M3MEHUYMBOCTU. BUIBI T€HOTHITUYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[HOHHASI.

KomOunatuBHass W3MEHYMBOCTH. Mei03 ¥ TOJIOBOM TMpoIecC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. Ponp KOMOMHATHMBHON W3MEHUYMBOCTH B CO3/JaHMHM TE€HETHYECKOTO pa3HOOOpa3us B
npezenax 0JHOTO BHUJIA.

MyTanuoHHass U3MEHUYMBOCTh. BH/IBI MyTanuii: T€HHbIE, XpPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHIYIIUPOBAaHHBIC MyTaluu. SnepHble W IUTOIIa3MaTH4Yeckue wmyranuu. CoMaTHYeCKue | TOJIOBBIC
myTaruu. [IpuurHbl BO3HUKHOBEHUST MyTalluii. MyTareHbl ¥ UX BJIMSHUE Ha OPTaHU3MBbI. 3aKOHOMEPHOCTH
MYTAIlMOHHOTO  MpoIlecca. 3aKOH TOMOJIOTHYECKHX PSATOB B  HACJIEJICTBEHHOW W3MEHYUBOCTH
(H.W. BaBuiioB). BHesinepHast "3BMEHYMBOCTD U HACIEACTBEHHOCTb.

Onucenemuka u MUSEHOMUKA, POTb INULEHEMUYECKUX (PAKMOPO8 8 HACIe008AHUU U USMEHYUBOCTU
GeHomunuyeckux npusHaKos8 y OpeaHu3Mos.

JdemoHcTpauuu

[optpertsl: I'. ne ®pus, B. Norauncen, H. 1. BaBumnos.

TabGauiel u cxembl: «Buabl u3aMeHUuBOCTHY, «MoanduKauoHHas H3MEHYUBOCThY, «KomMOuHaTuBHAs
U3MEHUYUBOCTBY, «Melo3», «OmnonoTBopeHue», «leHeTnueckue 3ab0JjeBaHUSI YeloBeKka», «Buabl
MYTalMii.

OO0opyoBaHue: )KMBbIE U TepOapHbIC AK3EMIUISPHl KOMHATHBIX pacTeHHM, pUCyHKH ((oTorpadum)
YKUBOTHBIX C Pa3JIUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHnasi pa6ota «/ccinenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAUOHHON HM3MEHUYUBOCTH.
[TocTpoeHne BapHallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

IIpakTnyeckas padora «Myranuu y aApo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa Yej0BeKa

Kapuotun uenoBeka. MexayHapoaHash NporpaMma HCCIEIOBaHHS TE€HOMa dYeloBeka. MeToibl
W3Y4YEeHUS TEHETUKH YeJIOBeKAa: TIeHEallOTMYeCKUil, OJIM3HELOBBIM, IMTOTC€HETUYECKHI, MOMYISIHOHHO-
CTaTUCTUYECKUN, MOJEKYJIApHO-TeHEeTHUYeCKUH. COBPEMEHHOE OIpPEJCICHHE T€HOTUIA: MOJHOIN€HOMHOE
CEKBCHUPOBAHUE, TCHOTUIIMPOBaHHE, B TOM uyuciae c mnomompto [II[P-ananu3a. HacneacrBeHHbie
3a00JieBaHMs YelOBeKa. [ eHHbIe W XPOMOCOMHBbIE OONIe3HM 4YeloBeKa. bone3Hu ¢ HacieICcTBEHHOM
MPEAPACIIOIOKEHHOCThIO. 3HAUEHUE MEAUIIMHCKON T€HETUKH B MPEAOTBPALIEHNN U JICUEHUH T€HETUYECKUX
3a0o0yieBaHMiI 4enoBeka. MeauKo-TeHeTHUecKoe KOHCYylnbTHpoBaHue. CTBoJoBble KieTKkH. [loHsTHE
«TEHETHUYECKOTO Tpy3a». OTUYECKHE acCIeKThl HCCIeIOBaHWH B 00JacTH peJaKTUPOBAHHUS TE€HOMa U
CTBOJIOBBEIX KIIETOK.

I'enetnueckue (GpakTOphl MOBHIIIEHHON YYBCTBUTEIHHOCTH YEIOBEKA K (PU3NYECKOMY U XUMUYECKOMY
3arps3HEHUIO OKpYKarolen cpespl. ['eHeTnyeckas npeapacnoaoKeHHOCTh YEIOBEKa K aTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuiel  u  cxemsl: «Kapuotun  yenmoBeka», «MeTOabl H3y4eHHs] TEHETUKH  YeJOBEKay,
«["eneTnyeckue 3a00ICBaHUS YCIOBEKAY.

IIpakTnyeckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHON».




Tema 15. Cesiekunsi OpraHu3MoB

JlomecTuKanust U CeleKUMsl. 3apoXkACHUE celeKuuu U pomectukanuu. Yuenue H. W. BaBuioBa o
LlenTpax HMPOUCXOXKICHUS U MHOTOOOpa3Hs KyJIbTYpHBIX pacTeHuil. Poip cenekuuu B CO31aHUM COPTOB
pacTeHuil ¥ nopoj XKuBOTHBIX. CopT, Mmopoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOMN
u3menunBocT H. M. BaBuioBa, ero 3HaueHue Jist CEICKIIMOHHON paOOTHI.

Mertoapl ceneKIMOHHON paboThl. VcKycCTBEHHBIH OTOOp: MAacCOBBIA M WHAWBUIYAJTbHBIA. DTarlbl
KOMOMHAITMOHHOH ceneKiuu. VcnpITanne mpou3BOAUTENeH 0 MOTOMCTBY. OTOOp 1O TEHOTHUITY C IIOMOIIBIO
OIICHKHU ()eHOTHUIIA IIOTOMCTBA U OTOOP TI0 TCHOTHUITY C IoMoIbio ananu3a JITHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PajgManvoHHBIA W XUMHYECKUN
MyTareHe3 KakK HCTOYHMK MYTallii y KyJIbTYPHBIX (OpPM OpraHu3MoB. Vcroip30BaHHE T'€HOMHOTO
penakTupoBaHus U MeTo10B pekoMOnHaHTHBIX JIHK 11 nonydenus ncxoqHoro Marepuana sl CENEKLUH.

[Tomy4yenue nmonuruionioB. BayrpuBumoBas rudpuanszanus. bau3kopoICTBEHHOE CKPEIIMBAHUE, HIIH
nHOpuuHr. HepoacTBeHHOE ckpenuBanue, Wik ayropuuHr. ['erepos3uc u ero npuuunsl. McnonaszoBanue
rerepo3uca B cenekuuu. OtnanénHas rubpuausanus. [Ipeogonenue Gecryionuss MEKXBUIOBBIX THOPUAOB.
JlocTrKeHMs CeNeKLIUN PaCTEHUI U KUBOTHBIX. «3e1EHasl pesooyUsLy.

CoxpaHeHHe M U3ydyeHUE T€HETUYECKUX PECYpPCOB KYIbTYPHBIX PAaCTEHMM M UX IUKUX pOaHUYel s
CO3JaHMUSI HOBBIX COPTOB U THOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
ynpasiexue 2eHemudecKuUMu pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUBOMHBIX 8 UYesax
VAVUULEHUST CYUYeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, NUHULL U KPOCCO8, 8 MOM YUCLe C NpUMEeHeHUuem
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCAEeO08AHUL, NePe0o8bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpanuu

IMoptpetsr: H. U. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenxo, I1. I1. JIykssanenko, b. JI. Acraypos,
H. bopnoyr, /. K. benses.

Tabauiel u_cxembl: «LIeHTpbl MPOUCXOXKIEHHUSI U MHOro00pa3us KyJIbTYPHBIX PAacTEHUN», «3aKoH
FOMOJIOTUYECKUX PSJIOB B HACJIEACTBEHHOM M3MEHUYMBOCTH», «MeTtoapl cenekuumy», «OtnanéHHas
rudbpuanzanusy, «MyrareHesy.

JladopaTopHas pa6ora «/3ydeHne cOpTOB KyJAbTYPHBIX PACTEHUI U MOPOJ JOMAIIHUX KUBOTHBIX».

JladopaTopHas pa6ora «/3ydueHrne METOJIOB CEJIEKIIUN PACTEHUI.

IIpakTHyeckasi padora «[IpuBrBKa pacTeHUIN».

Ikckypenst «OCHOBHBIE METOIbI M IOCTHKEHUS CEJIEKIIUU PACTEHUHN U )KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO35CTBO, B J1a00paTOpPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0JI0THsA U CHHTETHYECKASA OHOJIOT U

OOBEKTHI, UCITOJIB3YEMbIC B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIE KYJIbTYPhl, MUKPOOPTaHU3MBI,
WX XapaKTEpHUCTHKA. TpaguiimoHHass OWOTEXHOJIOTHSA: XJICOOTICUCHHE, IIOJYYCHHE KHCIOMOJIOYHBIX
MPOJAYKTOB, BUHOJAeIUE. MukpoOuosornueckuii cuHTe3. OOBEKThI MHKPOOHMOJIOTHYECKUX TEXHOJOTHH.
[TpousBocTBO OENIKa, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3naHve TEXHOJOTMA M HMHCTPYMEHTOB II€JICHANPABICHHOTO M3MEHEHUS M KOHCTPYWPOBAHUSA
T€HOMOB C LIEJIbIO MOJIYYEHHUSI OPraHUu3MOB U UX KOMIIOHEHTOB, COJIEpKAIllUX HE BCTPEYAIOLIUECS B IPUPOJIE
OMOCHUHTETHYECKUE MTyTH.

Knerounas umxenepus. MeToapl KyabTyphl KIETOK M TKaHEH pacTeHHH U >KUBOTHBIX. KpmoOaHKU.
ComMarnueckass THOpUIU3AMSA W COMATHYECKUU SMOpuoreHes. Mcrmosipb3oBaHWE TallJIOWJAOB B CEICKIIUH
pactenuid. [lonyuenue MOHOKIOHANLHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUJIOJOTBOpPEHHUE. PEKOHCTpYKIMS SHIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. METOJ TpaHCIUIAHTALMU SAep KIETOK. TexHonocuu 0300poeieHUs, KyJIbmMUusupo8aHus u
MUKPOKIIOHATIbHO20 PA3ZMHONCEHUSL CEeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOCOMHasi M TeHHasg uHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMPOBAHHE
pexomOuHanTHbIX JJHK. Cozoanue mpanceennvix opeanuzmos. JJocTmxeHuss U NepcieKTUBBI XPOMOCOMHOM
Y TeHHOU MH)KEHEPHH. DKOJOTHYECKHE U dITHUECKUE TPOOIEMbI TeHHOW WHKEHEPHUH.

MenunuHackue OuotexHonmoruu. [loctreHomHass mmdpoBas wMeaunuua. [IIP-auarnoctuka.
MeTaboOMHBIN aHaNIKU3, TEHOIEHTPUYECKUI aHalIM3 MpOTeoMa 4YeNOBeKa Ui OLIEHKH COCTOSHHS €ro
310poBbs. Mcrosib30BaHWE CTBOJIOBBIX KIETOK. TaprertHas Tepamus paka. 3D-OuowmkeHepus s
pa3paboTku (GyHIAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHUS KOMILJIEKCHBIX TKaHEH



COYETAaHHMEM TEXHOJOTHHA TpPEXMEpHOro OWONPHUHTHHTA H cKaQQoJAMHTAa JUIsL pEUIeHUs 3agad
MEPCOHATU3UPOBAHHON MEIUIMHBI.

Co31aHne BEKTOPHBIX BAaKIUH C IIeNbI0 oOecrieyeHrnsi KOMOMHUPOBAHHOW 3aIIUTHI OT BO30OYyIHUTENEH
OPBH, ycraHOBIEHHE MOJIEKYISPHBIX MexaHM3MOB (yHKIoHupoBanus PHK-conmepxkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMAacHBIE 3200JIEBaHUS YEJIOBEKA M )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuel  u cxembl: «/crosb30BaHHEe MHKPOOPTAaHW3MOB B IPOMBIIUIEHHOM IPOHM3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHass HUHKEHEPUI.

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IpakTHyeckas padora «IloaydyeHne MOJIOYHOKUCIBIX IPOITYKTOBY.
Ikckypeust «bHOTEXHONOTUST — BaKHEWIIas MPOM3BOAMUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OMOJI0TUHN

OpomonmonHas teopus Y. Jlapsuna. [lpeanockuiky BO3SHUKHOBEHMS 1apBUHU3MA. JKU3Hb U Hay4Has
nesrenbHoCcTh Y. /lapBuHa.

JIBwxkymue cunbl 3BofommMHu BUAOB 1o Y. JlapBuHYy (BBICOKass WHTEHCHBHOCTH Pa3MHOXEHUS
OpraHU3MOB, HacleACTBEHHAs N3MEHYMBOCTh, OOpPH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN
0TOO0D).

Odopmnenue cunteTnueckoi teopun osBomonun (CTD). HeilitpanbHas Teopus 5SBOJIOLUU.
CoBpemeHHast 3BOJIIOIMOHHAs OMOJI0THs. 3HaYeHHEe SBOJIIOIIMOHHON Teopur B (POPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa.

JdemoHcTpauuu

IMoptpetsl: Apucrorens, K. Jluanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Kiosbe, Y. Jlapsun, C.
C. Yersepukos, U. U. HImaneraysen, k. Xomnneiin, J. K. benses.

Tabmumpl u cxembr: «Cuctema xxuBoit mpupos! (o K. JIuauaero)y, «JlecTHUIA )KUBBIX CYIIECTB (1O
Jlamapky)», «MexaHu3M (GOPMUPOBAHUS TPHUCTIOCOOJICHU y pacTeHUH W >KUBOTHBIX (1m0 Jlamapky)y,
«Kapra-cxema mapmpyra mnyremectBus Y. [apsuna», «Haxomku Y. lapBuna», «®Dopmbel OopbOBI 3a
cymecrBoBanue», «llopoabl romybei», «MHoroo6pasue KynbTypHbIX (opm kamycTel», «Ilopoms
JOMAIITHUX >KUBOTHBIX», «Cxema oOpa3zoBanHusi HOBbIX BUAOB (rmo Y. [lapBuny)», «Cxema COOTHOUICHHS
JBUKYIIUX CHII SBOJIIOLHUIY, «OCHOBHBIE TOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHID.

Tema 2. MUKpo3BOJIIOIMS U €€ pe3yJabTaThbl

[Tonmynsius kak s1eMeHTapHas equHuna 3Boonud. CoBpeMeHHbIE METO/Ibl OLIEHKH T€HETUYECKOTO
pazHooOpa3usi M CTPYKTyphl mnomymsiuuii. V3MeHeHune reHodoOHIa MONYISANUM Kak SJIeMEHTapHOe
ABOJIIOIIMOHHOE ABJICHUE. 3aKOH reHeTudeckoro papHoBecus /x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (PAKTOPHI (ABMKYILIKME CUIIBI) 3BOJIONUU. MyTannoHHBIN npouecc. KomOuHaTuBHas
W3MEHUYUBOCTb. J[peiid reHoB — ciydailHble HEHANpaBlIEHHbIE U3MEHEHHS YacTOT ajlleNiel B MOMYISIUsIX.
Dddexr ocHoBarens. Ippexm Oymuvlrounozo eopaviwika. CHudCEHUEe 2eHemU4ecKko20 pazHooOpasus:
npuyunsl u cneocmeus. Ilpoaenenue sghghexma opetigpa cenos 6 b6orvuiux u manvix nonyrayusx. MUrpauuu.
W3onsuus nonymsuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OHMOI0rHuecKas (pernpoyKTUBHA).

EcrectBennblit oT60p — HampaBisomuil ¢aktop 3Botonud. POpMbBl €CTECTBEHHOIOo 0TOOpA:
JBIDKYLIUM, CTaOMIU3UpPYIOMUH, paspeiBaromuii (nu3pyntuBHbIi). [lonoBoit orGop. Bo3HukHOBeHHE U
HBOJIIOLUS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[IpucnocobIeHHOCT,  OPTaHM3MOB  KakK  pe3yiabTaT  MHUKPOIBOJIONWHU.  BO3HHKHOBEHHE
npucrnocobneHnii 'y opranusmMoB. Apomopdo3bsl U uauoagantanuu. [Ipumepsl mnpucnocoOIeHHUt y
opranuszMoB: Mopdosiornuyeckue, pusnonornyeckue, OMOXMMHUYECKHe, ToBefeHYeckrne. OTHOCUTEIbHOCTD
MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumoobpazoBaHue Kak pe3yibTaT MUKpPOIBOMIONMU. M3omsmus —
KIIo4eBoM  ¢akTop BuaooOpazoBaHus. [lyrh u  cmocoObl  BHJI00Opa3oBaHHUS:  aJIONATPUUECKOE
(reorpaduyeckoe), cUMIATPUUECKOE (IKOJOTMUYECKOE), «KMTHOBEHHOEY (TIOIMIUIOUAN3ALINS, THOPUAN3ALIUSA).
JUTUTETbHOCTh 3BOJTIOIIMOHHBIX TPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OHOJIIOTUYECKOTO pa3HOOOpa3usl.



Ponb »3BOMIONMOHHON OMONOTHMH B pa3palOTKe HAyYHBIX METOJOB COXpaHEHHs OHMOpa3zHOOOpasusl.
MHUKpPOABOJIIONHS U KOJBOJIOLHUS Mapa3uTOB U MX X03sieB. MexaHu3mbl (OPMHUPOBAHUSI YCTOWYMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

Hoptperst: C. C. UeTBepukos, J. Maiip.

Tabnuier u_cxembl: «MyTallMOHHAsT U3MEHYUBOCTEY, «llomynsiuonHas cTpykTypa Buaa», «Cxema
MpOsIBIIEHUS1 3aKoHa Xapau—BaiiHOepra», «JIBHKyIue CHIIbI 3BOIOLUN», «DKOJIOTWYECKAas HW30JISILUS
MOMYJISIIIAN ceBaHCKOU (operm», «['eorpadudeckas W30JAIMS JTUCTBCHHHUIIBI CHOMPCKON W JIMCTBEHHUIIBI
naypckoit», «llomynsnvoHHBIE BOJIHBI YMCIEHHOCTM XHMIIHUKOB U XKepTB», «Cxema naelcTBUS
€CTECTBEHHOI0 0TOOpa», «PopMbl OOpLOBI 3a cylecTBOBaHUE», «MHIyCTpUaNbHBIM MenaHu3M», «Kubie
uckomnaemeie», «IIoKpOBUTEIbCTBEHHAsI OKpacKa >KMBOTHBIX», «[Ipenynpexnaromas okpacka >KUBOTHBIX»,
«Duznonornueckue amanranuny, «I[IpucnocodbIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTEY, «Kpurepun
BUaa», «Bunel-nBoitHukm», «CTtpykTypa Buma B mpupoae», «CrnocoObl  BUI000pa30BaHUS»,
«'eorpaduueckoe BU000pa3zoBaHue TPEX BUIAOB JAHABIIIEHY, «IKOJIOTHYECKOE BUI000pa30BaHNE BHUJIOB
cuHuI, «[lonunmonasl pacrennii», «KanyctHo-peaeunbliii ruGpu.

O6opynoBanue: repdapuy pacTeHHUH, KOJJIEKIIUN HACEKOMBIX, dydesia NTHI] U 3Bepell ¢ MpuMepamu
Pa3IMYHbIX TPUCTIOCOOIEHHM, dyderna NTULl U 3Bepeil pa3HbIX BUAOB, repOdapuu pacTeHHM ONM3KUX BHUJIOB,
00pa30BaBIINXCS PA3INYHBIMU CIIOCOOAMH.

JlaGopaTopHasi padoTa «BblsiBIeHue U3MEHUYUBOCTH Y 0COOEH 0THOTO BUAAY.

Jla6opaTopuasi padora «[IpucnocobieHuss OpraHu3MoB U UX OTHOCUTEIIbHAS 11€J1IeCO00Pa3HOCThY.

JladopaTopHasi padora «CpaBHEHHE BUJIOB 10 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3BooLusA U €€ pe3yJIbTaThl

Metoapl u3ydeHHS MakpodBOItoNuU. [lajeoHTONOrMYecKne METOABl HW3YYCHHS DBOJIOIHUU.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPTraHU3MOB.

buoreorpaduueckue Meronsl uzydeHus sBoiroiuu. CpaBHeHHe (uopbl U (ayHbl MaTEpPUKOB U
oCcTpoBOB. broreorpaduueckue obmactu 3emia. Buabl-sHIEMUKH U PETUKTHI.

DOMOpHOJIOTUYECKHE W CPABHHUTEIHHO-MOP(OJIOTMYECKHEe  METOJbl  M3Y4YEHMs]  SBOJIOILUH.
['eneTnyeckue MeXaHU3MBI BOJIIOLMN OHTOTE€HE3a U MOSIBJICHUS SBOJIIOIIMOHHBIX HOBIIECTB. ['OMoJIOTHYHBIE
U aHaJOrMuyHble opraHbl. PyauMeHTapHble OpraHnbl U aTaBU3Mbl. MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHYECKHE U MaTeMaTHUeCKHe METOJbl M3ydeHHs HBOJIOUUU. ['omMonornynbie reHbl. COBpeMEHHbIE
METO/IbI OCTPOEHUS (PUIOTEHETUUECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIUH U 3BOJIIOIHS TEHOMOB.

O6mue 3akoHOMEpPHOCTH (TpaBwWiIa) H3BOJONUH. [Ipunyun cmenvl Gyuxkyui. HeobpatumocTs
ABOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdemoHcTpauuu

IMoptpetsl: K. M. Bap, A. O. Kopanesckuii, @. Mroiep, J. ['ekkensb.

Tabauiel u cxeMbl: «DUITOTEHETUYECKUHN Psfl JIOMIAIN», «APXEONTEPUKCY», «3BEpO3yObIe SIIEph»,
«Creronedaine», «Punnopute», «CeMeHHbIE NanmopoTHUKWY», «buoreorpaduueckue 30HBI 3eMin»,
«petip xonTuHEHTOB», «Penukth», «HawanmpHble cTaguu SMOPHUOHATBLHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE W AHANOTUYHBIE OpraHbl», «PyaUMEHThI», «ATaBU3MBI», «XpPOMOCOMHbBIE
HaOOpBl 4YeNOBeKa M IIMMIIaH3e», «[TaBHbIe HampaBlieHUs 3BOJIOIUNY, «OO0IKUe 3aKOHOMEPHOCTH
SBOJTIOLIHI.

O6opynoBaHue: KOJUIEKIIUN, TrepOaphu, MYISKH HCKOMAEMBIX OCTATKOB OpPraHU3MOB, MYISDKU
TOMOJIOTHYHBIX, aHAIOTUYHBIX, PYAUMEHTAPHBIX OPTAaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoxnenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble rumoTe3bl MPOMCXOXAEHUS XU3HM Ha 3emiie. AOGuoreHe3 u mnaHcrnepmus. JloHayuHble
NPEJCTABICHNS O 3apOKIACHUU JKHU3HU (KpealMoHu3M). ['unoresza MocTOSIHHOTO CaMO3apOKACHUS JKU3HU U
e€ omnposepxkenue oneitTamu D. Pequ, JI. Cnamnanumanm, JI. ITacrepa. IlpoucxokneHue JKU3HM H
acTpOOHOJIOTHSL.

OcHOBHBIE 3Tambl HEOpraHUYecKoW HBoironMu. [lmaHerapHas (reojoruyeckasl) HBOJIOLHSL
Xumuyeckass 3BOJIOLUSA. AOHWOTEHHBIH CHHTE3 OPraHMYecKUX BEIIeCTB W3 HeopraHudeckux. OmbIT
C. Mumnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHoMmepoB. KoanepBatHas runoresa A. M. Onapuna,



rumnoTe3a nepsuuHoro Oynsona J[x. Xonaeiina, renerndyeckas runoresa ['. Mémnepa. Pubosumsl (T. Yek) u
runote3a «mupa PHK» Y. I'mnbepra. DopmupoBanne MeMOpaH U BOSHUKHOBEHHE IIPOTOKIETKH.

Nctopus 3emnu u metoasl €€ usydeHus. Mckomnaemble opraHnueckue ocTaTku. I'eoXpoHosorus u eé
Meroabl. OTHocHUTenpHass M aOCOJIIOTHAs I'EOXPOHOJIOrusA. I'€oXpoHoJOrMuyeckas IIKana: S0HbI, 3PBI,
MIEPUO/IbI, AIIOXH.

HauanbHbie 3Tansl oprannyeckoi 3Botonuu. [losiBjeHrEe U 3BOJIIOIUS IEPBBIX KIETOK. DBOJIIOIUS
MeTabonu3ma. BosHukHOBeHHE TMepBBIX dKocucTeM. CoBpeMeHHbIE MUKPOOHbBIE OHOIUIEHKHM KakK aHaJoT
nepBbIx Ha 3emie coobmecTB. CTpoMaTtoauTsl. [IpokaproTHI M 9YKapHuOTHI.

[Ipoucxoxnenue 3ykapuoT (cuMOHMOreHe3). OBOJIIOIMOHHOE  IPOUCXOXKJIEHHUE  BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHbIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpYII MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE 3Tamlbl 3BOJIIOLMU BBICIIUX pacTeHuid. OcHoBHBIE apoMopdo3sl pacteHuid. Brixon
pactenuii Ha cymy. [losiBneHHe crnopoBbIX pacTeHHH W 3aBoeBaHME UMM Cylld. CeMEHHbIE pPacTeHMS.
[IpoucxoxaeHue BETKOBBIX PACTEHU.

OcHOBHBIE ATambl 3BOJIIOIMM KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3bl KUBOTHBIX. BeHjckas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOp/10BBIC XKUBOTHBIC. JKU3HB B
BOJie. OBOJIIOLMA MO3BOHOYHBIX. Ilpoumcxoxnaenne ampuobuii wu pentunuil. [IpoucxoxxneHue
Miekonuraomux u ntun. IlpuHnoun  kmodeBoro  apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM W MEPHOJAM: apXed, MPOTEPO30M, Maneo30i, ME3030M,
KaiiHO30M. OOmias xapakTepUCTHKa KiIuMaTa M TeoJoruueckux mpoueccoB. llosBienue u pacuer
XapaKTEepPHBIX OPTaHU3MOB. YTieo0pa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha Fa30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMHpPaHUSI — KOJOTMYECKHE KPU3HCHI Mpouioro. [IpuuuHbl U ClIeICTBUS MacCOBBIX
BbIMuUpaHuid. CoOBpeMEHHBI HKOJIOTMYECKUH KpHU3uc, ero ocobeHHoctu. Ilpobrmema coxpaneHus
OropazHooOpa3us Ha 3emile.

CoBpemeHHas cucreMa opranundeckoro mupa. [lpunnumne! kiaccupukanuu opranusMoB. OCHOBHBIE
CUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Moptpeter: ®. Penu, JI. Cnamnannanu, JI. [Tacrep, . 1. Meunukos, A. U. Onapun, JIx. XoJaeiH,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr u  cxembl: «Cxema omnbita @. Pemn», «Cxema ombita JI. [lactepa 1o u3ydeHHIO
caM03apoKJieHus Ku3Hu», «Cxema onbita C. Mumniepa, I'. FOpu», «3Otarnbl HeOpraHM4ecKoil 3BOIIOLUNY,
«["eoxpoHnosiornyeckas mkana», «HadanbHble 3Tambl opraHMYeckod sBosonuM», «Cxema 00pazoBaHuUs
yKapuoT myTéM cumbuorenesa», «Cucrema >XuUBOM HpuUpobsDy, «CTpoeHHe BHpYyca», «ApoMopdo3bl
pactenuit»y, «PuHMOPUTH), «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOpOCINY, «MXny,
«ITanmopotHukm», «l'onoceMeHHble pacTeHus’», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHA
KUBOTHOTO MHpPay, «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctusie», «llnockue
YEPBU, «YUIIEHUCTOHOTHEY, «PbI0BIY, «3€MHOBOJTHBIE, «IIpecMmbikaroniuecs», «ITnne,
«MnekonuTaronue», «Pa3BuTrHe XHU3HH B apXEUCKOUN 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKON IPER,
«Pa3BuTHE *KU3HM B NaANEO30MCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOM 3pey, «Pa3Burue XuU3HU B
KaitHO301CKOM 3pe», «CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapud pPacTeHUH Ppa3IMYHBIX OTMEIOB, KOJUIEKIIMM HAaCEKOMBIX, BIIa)KHBIC
rpenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJJIEKIIMM UTJIOKOXKHUX, CKEIEThl I03BOHOYHBIX JKMBOTHBIX,
yyqesa NTHUIL U 3BEpPEH, KOJUIEKIIMHM OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMBIX, MYJSDKH OPraHUYECKHX
OCTAaTKOB OPraHU3MOB.

Bupryanbnas nabopatopuasi padora «MoxenupoBanue onslToB Muiutepa—tOpu 1o usydeHuro
aOHMOTEeHHOr0 CHHTE3a OPraHMYeCKUX COEIMHEHUI B IEpBUYHOM aTMocheper.

JlabopaTopnas padora «/3ydeHne 1 ONKMCaHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX OPraHU3MOB).

IpakTuueckas padora «/3ydeHne ocoOeHHOCTEH CTPOSHUS PACTEHUN PA3HBIX OTAETIOBY.

IpakTuueckas padora «/3ydeHne ocoOeHHOCTEH CTPOSHHS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paspgens! u 3agaun aHTpo1oJIOruu. MeTo bl aHTPOIIOJIOTUH.

CraHOBJIE€HME TMPEACTAaBICHUM O TPOMCXOXKJIEHUM  YEIOBEKa. PeluruosHele  BO33peHMUS.
CoBpeMeHHbIE HAYyYHbBIE TEOPUH.



CXoacTBO uYesoBeKa C JKUBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHHE uesoBeka. CBHIETENIbCTBA
CXOJICTBA YEJIOBEKA C XHUBOTHBIMU: CPAaBHUTEIHLHO-MOP(HOJIOTHYECKUE, 3MOPUOSIOTHYECKUE, (HU3HOIIOTOo-
Oonoxumuueckue, mnoBeneHUeckue. OTIMYUS YeloBeKa OT JKUBOTHBIX. [IpAMOXOXKICHHE W KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJILHOM CUCTEMBI.

JBwxyme cunbl  ((akTtopel) aHTpomorenesa: Ouosorndeckue, corpaigbHble. COOTHOLICHHE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJIUN aHTPOTIOreHe3a. PaHHME YernoBeK00Opa3Hbie 00e3bsHbI (IIPOKOHCYIBI) U PaHHUE
MOHTU/IBI — OOIIMe MPENKH YeTOBEKOOOPa3HBIX 00€3bsH W JIOACH. ABCTPATIONUTEKH — JBYHOTHE MPEIKU
mojed. YermoBek ymMenblid, IepBbIe U3TOTOBICHUS OpyAUi Tpyaa. YeloBeKk IpsIMOXOASIIHM U IIEPBBIA BBIXO
monie 3a npenensl Appuku. YenmoBek reiienb0eprckuii — o0l Ipelok HeaHIepTaIbCKOTO YeloBeKa U
YeJI0BeKa pa3yMHOTO. UenoBeK HeaHIepTalbCKUU KaK BU JIOJIEH XOJIOJHOTO KiIuMara. YelloBeK pasyMHbII
COBPEMEHHOTO THWIIA, JIEHHUCOBCKHN YEJOBEK, OCBOEGHHE KOHTHHEHTOB 3a mnpenenamu AdQpuxw.
[TaneoreneTnka u najgeoOreHOMHUKA.

DBOJIIOILUS COBPEMEHHOTO YeoBeka. EcrecTBeHHbIN 0TOOP B MOMYISIMAX YesloBeKa. MyTallnOHHBIN
npouecc ¥ noauMopdusm. IomynauroHHble BOJIHBL, Apeiid reHoB, MUTpanus U «3PPEKT OCHOBATENA» B
MOMYJISIIUSIX COBPEMEHHOTO YeIOBEKa.

Uenoseueckne pacel. [lonarue o pace. boinbiime pacel: eBporeougHas (€Bpa3uiickas), aBCTPao-
HerpouaHas (PKBaTopuaibHasl), MOHIOJIOM/Has (a3uaTcKo-aMepuKaHCcKas). Bpems um mytu paccenenus
yenoBeka 1o r1aHete. EauHCTBO dyenmoBeueckux pac. HaydyHas HecOCTOATENBHOCTh —pacu3Mma.
[IpucrmocoOaeHHOCTh YeJOBEKa K Pa3HBIM YCIOBHSM OKpYXKaromiei cpensl. BmmsHue reorpaduyeckoit
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZHOJIOTHIO YETOBEKA.

MexucuuIuiMHapHble MeTobl B (u3ndeckoi (OMOJIOTHYECKON) aHTPOIOJIOTUU. DBOJIIOIMOHHAS
AHTPOIMOJIOTHUS U MAJICOAHTPOIIOJIOTHS YETIOBEUECKUX MOMysauuid. buoconuanbHelie uccaea0BaHus TPUPOIbI
yenoBeka. VccnenoBanre KOBOMIONMNA OMOJOTHYECKOTO U COLIMAIbHOTO B YEJIOBEKE.

JdemoHcTpauuu

Hoptpertsr: Y. Hapun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeToIbl aHTpoToJIoTHNY», «[ 0JIOBHOW MO3r YenoBekay, «UemoBexkooOpa3HbIe
00e3bsiHb», «CKeneT 4YejgoBeKa M CKeNleT MuMmnaH3e», «PyaTuMeHThl W aTaBU3MBL), «/IBHXKyIHME CHIIBI
AHTPOIIOTEHE3a», «DBOJIOLMOHHOE JPEBO YEIIOBEKa», «ABCTpalONUTEK», «HemoBek ymenbiin», «HemoBek
npaMoxosamuity, «JlenucoBckuil venosex» «Heannepranbsub», «KpomaHboHIb, «lIpeakn uyemoBekay,
«Tarbl 3BOJIIOLIUYU YeJIOBeKay, «Packl ueroBekay.

O6opynoBaHue: MyJISDKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUabHON KyJIbTYphl NMPEAKOB YEIOBEKa,
penpoaykuuu (dotorpadun) KapTuH ¢ MUDOIOTHISCKUMU M OMOJEHCKHMMU CHOKETaMH TTPOUCXOXKICHUS
yenoBeka, ¢ororpaduu HaxXOJOK MCKOIMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJNET 4YeJoBeKa, MOJENb uepera
YelloBeKa W 4Yeperna IIMMIaH3e, MOJENb KUCTU 4ejOBeKa M KHUCTH HIMMIIaH3€, MOJEIH TOopca IMpPEeIKoB
YeloBeKa.

JlaGopaTtopuass pa6ora «/3ydeHue 0cCOOEHHOCTEH CTPOCHMsI CKeJeTa 4YellOBEeKa, CBS3aHHBIX C
MPSIMOXOKICHUEM.

IpakTuueckas padora «/3yyeHne 3KOJOrMUECKUX aJaTallUN YETOBEKAy.

Tema 6. Jxo0JI0rHsI — HAYKA 0 B3aMMOOTHOLICHUAX OPraHNU3MOB H HAJI0OPraHM3MEHHBIX CHCTEM
¢ OKpYy2kamouieii cpeaoi

3apoxxneHue u pa3Butue sKosnorun B Tpyaax A. ['ymbonsara, K. @. Pynee, H. A. CeBepiioBa,
3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pasgensl m 3agaum skosoruu. CBs3b DKOJIOTUM C APYTUMH
HayKaMH.

Mertoasl skosioruu. IloneBble HaOmrofeHUS. OKCHEPUMEHTHI B OKOJOTHM: TPUPOAHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJIOTMH. MOHUTOPUHT OKpyXaromleld cpeasl: JIOKaJbHBIH,
PETrHOHANBHBIN U II100aIbHBIN.

3HaueHUE DKOJIOTMYECKMX 3HAHMU I 4YEJIOBEKa. ODKOJIOTMYECKOE MHPOBO33PDEHHME KaK OCHOBA
CBsA3€M uyenoBedecTBa ¢ mpuponoi. DopMHpoBaHME DSKOJIOTMYECKONM KyJIbTYphl M DKOJOTUYECKOU
IPaMOTHOCTH HACEJIEHHUS.

JdeMoHcTpanuu

Ioprpetsl: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuel  u cxemsbl: «Pa3zngenst  skomorum», «Metoasl skojorum», «CxemMa MOHHTOPUHTA
OKpYXKaIOILIEH CpeabD».




JladopaTopHas padora «/3ydeHre METOI0B HKOJIOTHYECKUX MCCIIETOBAHUIN.

Tema 7. OpranusmMsl H cpefa 0OOMTaHUSA

Okonorudeckne (GakToOpel W 3aKOHOMEPHOCTH HX jaelcTBusi. Kiaccupukanus SKOTOTHYSCKHX
¢dakTopoB: abuoTmueckue, OWOTHYECKHE, aHTpomoreHHsle. OOmme 3aKOHOMEPHOCTH  JCHUCTBUS
skosiormueckux  QgaktopoB. IlpaBuno wmwunumyma (K. llnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue ¢aktopel. CBeT Kak JKOJOTHUYECKHH akTop. JlefcTBHE pa3HBIX Yy4acTKOB
COJIHEYHOI'O CHEKTPAa Ha OPraHM3Mbl. JKOJOTMYECKHUE TIPYIIbl PACTEHUN M JKUBOTHBIX 10 OTHOLIEHUIO K
ceery. CurnanbHast pojib cBeta. DOTOneproIn3M.

Temmeparypa kak skonormdyeckwii ¢akrop. JleiicTBue TeMmmepaTypbl Ha  OpPraHU3MBL
[TolikunorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocte kak skosnorudeckuid ¢akrop. Ilpucrnocobnenns pacteHuil K HOAAEPKaHUIO BOJHOTO
Oananca. Knaccudukaius pacTeHHi M0 OTHOIIEHHIO K Boje. [IpucnocoOneHus: )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEXHMa.

Cpenpl  0o0WMTaHMS OpPraHMW3MOB: BOJIHAs, HAa3eMHO-BO3JyIIHAs, [IOYBEHHAs, TJIyOMHHAas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTaHUS OpPraHU3MOB.
[IpucnocobnaeHnst OpraHu3MOB K KHU3HU B Pa3HbIX Cpellax.

buonornueckue putmel. BuemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PHUTMBI.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KHU3HU.

XKuznennsie popmbl opranuzMoB. [lonstie o xu3zHeHHOU (opme. JKuzHeHHbIE HOPMBI paCTEHHIA:
JiepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buasl OMOTHYECKHMX B3aUMOJIEHCTBHIA: KOHKYPEHIUS, XHIIHHUYECTBO,
cuMbuo3 u ero Gopmel. [lapasutmsm, koomepanus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3anmosericTBus (Tonuveckue, hopudeckue, padpudeckue). 3HaUCHUE
OMOTHYECKMX B3aUMOJEWUCTBUN JJIsl CYIIECTBOBAHMS OPraHu3MOB B cpeae oOutanus. [Ipunnun
KOHKYPEHTHOTO HCKIIFOUEHHSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMmbl: «IKojgorudeckue (HakTopb», «CBETOBOW CHEKTP», «IKOJOTHUECKHE TPYIIITHI
KUBOTHBIX [0 OTHOIIEHHIO K CBETY», «TerIOKpOBHBIE >KUBOTHBIEY», «XOJIOJHOKPOBHBIE >KHUBOTHBIEY,
«DPU3HOJIOTHYECKHE aIalTalluu KUBOTHBIX», «Cpeapl 0OMTaHUsI OPraHu3MOBY, «buoornyeckue pUTMbI»,
«Kuznennoie Gopmbl pacteHuit», «Ku3HeHnole GOpPMbI KUBOTHBIX», «IKOCHCTEMA IIMPOKOJIMCTBEHHOTO
neca», «IKocucTteMa xBOouHoro Jeca», «llenn mnuranusy, «XumHudyectBo», «llapazutuzmy,
«Konkypenmusn», «Cumonos», «KomMmMeHcammzm.

O6opynoBanue: repdapuu pacTeHUH U KUBOTHBIX, MPHUCHOCOOJICHHBIX K BIUSHUIO Pa3TUYHBIX
9KOJIOTHYECKUX (DAaKTOPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHUH,
CBETOJIFOOMBBIE, TEHENIOOMBHIE W TEHEBBHIHOCIHMBBIE KOMHATHBIE pACTCHHs, TepOapuu M KOJUICKIUU
TEIUIONIOOMBBIX, 3MMOCTOWKHUX, MOPO30YCTOMYMBBIX PaCTEHUH, Uydesa NTHIl U 3Bepeil, repOdapuu pacTeHHIH,
OTHOCSIIMXCS K THUrpoduTam, kcepopuram, Me30putaM, KOMHATHBIE PACTEHUS JAHHBIX T'PYIII, KOJJIEKIIUU
KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpefax, repOapuu U KOJUICKIIMH PACTEHHI M JKMBOTHBIX, 00JIaar0IINX
YepTaMu MPHUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HU, repOapuy U KOJUIEKIIMH PACTeHUN
U SKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJJIEKIMUA >KUBOTHBIX, YYaCTBYIOIIUX B Pa3TUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopuasi padora «BbIsiBiIeHHE TPUCTIOCOOIECHHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTopHas padora «BplsiBieHUe NPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO TEMIIEPATYpPhI».

JlaGopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHHUH U3 Pa3HbIX MECT OOUTAHUS.

Tema 8. IkoJ10rUs1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKU mnomynsiuu. [lomynsuus kak Owuonormueckas cucrema. Poib
HEOJHOPOJAHOCTH cpenbl, (pusmueckux OapbepoB U OCOOCHHOCTEW OHMOJOTHMH BHIOB B (HOpPMHUpPOBAHHUH
MIPOCTPAHCTBEHHOMN CTPYKTYpHI Nonysiuii. OCHOBHBIE MOKA3aTeNH MOMYJISIIIIK: YUCICHHOCTb, MIJIOTHOCTb,
BO3pACTHAsI U MOJIOBAsi CTPYKTYpPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

Dkonoruveckasi CTpykTypa nomynsanud. OleHKa YUCICHHOCTH NOMyasiuu. JInHaMuKa oMYA |
e€ perymsauusa. buotudeckuii moTeHuuan momyisiuu. MoaenupoBaHue TUHAMHKU MOMyisiuu. Kpubie



pocTa UUCIEHHOCTH nomyiasuud. Kpusble BbDKMBaHMS. Perymsiuus YHCIEHHOCTH MOMYJIALMHA: POJb
(baxkTOpOB, 3aBUCAIMIMX W HE 3aBHCALIMX OT IUIOTHOCTH. ODKOJOTMYECKHE cTpaTerud BHIOB (r- u K-
CTpaTeru).

[Tonsitne 06 3KoNOrMYecKol Humie Buaa. Mecrooburanue. MHOrOMEpHas MOJEIb AKOJOTHUECKON
Humu k.M. XaruuHcona. Pazmeps! skosiorndeckoit Humu. [loTeHnanbHas 1 peaan30BaHHAasl HUILA.

Bun xak cuctema nonmyssiuil. Apeainsl BUIOB. BUabI M UX KU3HEHHBIE CTpaTEruu. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUIPALIUN )KUBOTHBIX. bruosiornyecknue MHBa3uu 4yKE€POIHBIX BUJIOB.

JdeMoHcTpanuu

[oprper: Ix. M. XaTynuHCOH.

Tabmuiel W cxeMbl: «DKOJIOTUYECKAE XaAPaKTePUCTHKH momyssimun», «IIpoctpancTBeHHas
CTpyKTypa nonyiasuun», «BospacTHble nupamuznel nomynsuun», «CKOPOCTh 3aceleHUsl IMOBEPXHOCTU
3eMIiIH pa3IMYHbIMU OpraHu3MamMmny, «Moens sxonorudeckoit Humu Jx. M. XaTtuunHconay.

ObopynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopHasi padora «IIpucnocobseHust ceMsiH paCTeHUI K pacCeIEHUION.

Tema 9. Dxoji0rus coo61eCTB. IKOJOTHYeCKHE CUCTEMBbI.

CoobmectBa oprann3mMoB. bruorienos u ero crpykrypa. CBsizu MEXy OpraHiu3MaMu B OHOTIEHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. JIx. Tencnu). OyHKUMOHAIbHBIE OJIOKM OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduueckue Lenu U CeTH.
Abunotuueckue 010ku 3kocucteM. [1ouBbl U Wbl B 3kocuctemMax. KpyroBopoT BeUIecTB U MOTOK SHEPTUH B
IKOCHUCTEME.

OcHOBHbBIE TOKa3aTeNIHU SKOCUCTEMBI. buomacca M mpoayKius. DKOJOTHYECKHE MUpaMHUAbl YHCel,
OMOMacChl U PHEPTHH.

Junamuxa  sxkocucmem.  Kamacmpoghuueckue  nepecmpouixu.  @aykmyayuu. HarpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKieccuu. [lepBUYHBIE W BTOPUYHBIE CYKLECCUU W HMX MPHUYMHBI.
AHTpOTIOTeHHBbIE BO3JEUCTBHs Ha cykreccuu. KimmakcHoe cooOmecTBo. bruopasnHooOpasue u TMOJHOTA
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoHbIE SKOCUCTEMBI. DKoCUCmEMbL 03ED U peK. DKOCUCEMbL MOpell U OKeaHo8. DKOCUCTEMbL
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPOIOTEHHBIE IKOCUCTEMBI. Arpo3kocucTemMa. ArpoieHos. Paznnuns Mexay aHTpOIIOT€HHBIMU U
MIPUPOAHBIMU 3KOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [oponckas dumopa u  dayna.
CuHaHTponu3anus TropoJIckoil ¢ayHbl. buonormueckoe M XO034HCTBEHHOE 3HAYEHUE AarpodKOCHCTEM U
ypOOsKOCHCTEM.

3akoHOMepHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHM3MOB B 3KOCUCTeMax. Poib
Kackaonoz2o sghghexma u 6u008-30upuxamopos (Kiouesvix 6udos) 6 (OYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHEPrUuM U BEIIECTB MEXKAY CMEKHBIMU SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYIISILIUMA U
HKOCHUCTEM B YCIOBHUSAX €CTECTBEHHBIX U AaHTPOTIOI'€HHBIX BO3JICHCTBUIA.

Mexanuzmol 8030elicmeus 3a2psA3HeHUll Pa3HblX MUN08 HA CYOOPSAHUSMEHHOM, OpP2AHUZMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
8030eticmaus. MeTo00TUusl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOTIOT€HHBIX AIKOCHCTEM.

JdeMoHcTpanun

Hoptper: A. [Ix. Tencnu.

Tabouiel  u cxembl: «CTpykTypa OuOLIeHO32», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO Jiecay,
«JKocHucTeMa XBOWHOTO Jecay, «DYHKIHMOHAIbHBIE TPYMMBl OPraHU3MOB B dKocHcTeMe», «KpyroBopot
BEIIECTB B dKocuctemey, «llenu nutanus (macTOUIIHAS, AETPUTHAS)Y, « IKOJOTHYECKas: MUPAMUIA YHCE,
«DKoyoruyeckas nupaMmuaa Ouomacchely, «KOJIOTUYECKas MupaMuaa dHeprun», «O0pa3oBaHue 00JI0Tay,
«IlepBuuHas cykueccus», «BoccTaHOBJIEHHE Jieca MOCIE MOKapa», «IKOCUCTEMA 03€pay», «ATpPOLIEHO3Y,
«KpyroBopoT BemiecTB U MOTOK PHEPTHH B arporieHo3e», «[Ipumepsr ypOoskocucTemy.

O6opynoBanue: repbapu pacTeHUU, KOJJIEKIIMKM HACEKOMBIX, dydella MTHUIl U 3Bepel, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IpakTuueckas padora «3yyenue u onucanue ypoo3KOCHUCTEMBD».

JlaGopaTopHas padora «l3yyeHne pazHoOOpa3zusi MEIKUX MOYBEHHBIX YICHHCTOHOTUX B PA3HBIX
9KOCUCTEMAX.




IKcKypeust «IKCKypcuss B THIWYHBIA  Onoreorneno3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».
IKCKypeus «IKCKypCHs B arpodKOCUCTEMY (Ha 0JIE WK B TEININYHOE X0341CTBO)».

Tema 10. Buocdepa — rinodanpHas 3KocucTeMa

buocdepa — oOmeruianerapras o0ojiouka 3eMiH, TJI€ CYIIECTBYET WM CYIIECTBOBAIA >KH3Hb.
PasBuTne mpencraeienuii o O6wochepe B Tpymax . 3tocca. Yuenue B. U. Bepmaackoro o Omocdepe.
Ob6nactu 6uocdeps u e€ coctas. Kuoe BemecTBo 6Hocepsl U ero PyHKIHH.

3akoHOMEpHOCTH  cymiecTBoBaHus Ouocdeppl. OcobOeHHOCcTH OWOchepsl Kak — TII0OATBHOU
sKocucTeMbl. JJluHamMmudeckoe paBHOBecue B Onoctepe. KpyroBopoTsl BemmecTB 1 OMOr€0XUMUYECKHE ITUKITBI
(yramepona, azora). PUTMHYHOCTS siBIEHH B Onocdepe.

3onanpHOCTh OMOchepsl. [lonsarne o Ouome. OCHOBHBIE OMOMBI CyIIW: TYHJApA, XBOWHBIC Jieca,
CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI, IyCTBIHU, TPOIHUYECKUE JIeCa, BBICOKOTOPDS.
Knumar, pacTuTenbHbIN U )KUBOTHBIM MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (yHKIMS >KHMBBIX CHCTEM, OIIEHKa HMX PECYpCHOrO TMOTEHIMana W OuochepHBIX
GyHKIMH.

JdeMoHcTpanuu

Hoptpetst: B. U. Bepuanckuit, 3. 3rocc.

Tabmuibl u cxemol: «I'eochepsr 3emuny», «KpyroBopoT a3ota B mpupoe», «KpyroBopot yriepoaa B
npupoae», «KpyroBopoT kuciaopojga B mpupoie», «KpyroBopor Boabl B npupoie», «OCHOBHblE OHMOMBI
cymny, «Kimnmatnueckue nosca 3emnny, «TyHapay, «Takra», «CMmemanubii jgecy, «LnpokoaucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gecy.

OO6opynoBanue: repdapuy paCTeHU pa3HBIX OMOMOB, KOJUICKITUHU )KUBOTHBIX.

Tema 11. YesroBek M OKpYy:KaoIas cpeaa

DKOJIOTHYECKHE KPHU3UCHI M WX NpHYMHBL. Bo3zaeiicTBue dvemoBeka Ha Ouocdepy. 3arps3HEHHE
BO3QyIIHOM cpeabl. OXxpaHa Bo3ayxa. 3arpsisHEHHUE BOAHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Pazpymienne
nouBbl. OXpaHa MOYBEHHBIX PECypcoB. Mi3MeHeHne kinnumara.

AHTpOTIOT€HHOE BO3JECHCTBUE Ha PACTUTENbHBIA WU KUBOTHBIA MuUp. OXpaHa pacTUTEIBHOTO U
XKUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl npupoabl. Kpacuble kuuru. Oco0o oxpaHsieMble
npupoabie Tepputopun (OOIIT). boTannveckue caabl U 300JI0TMYECKUE TTAPKH.

OCHOBHbIE TPUHIMUIOBI YCTOWYMBOIO pa3BUTUS 4YeJIOBEUECTBA M MpUpoAbl. PanumoHanbHOE
MIPUPO/IOIONIF30BAHNE M COXpaHeHue Ouosiornyeckoro paszHooOpaszus 3emud. OOmMe 3aKOHOMEPHOCTH
IJI00aTBHBIX JKOJOTUYECKUX KpU3UcOoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEpOSATHBIC
MOCJEICTBUS.

Pa3sBurne METOOB MOHMTOpPUHIA Pa3BUTHUsS ONACHBIX TEXHOIEHHBIX mpoueccoB. Cucmemmuoie
uccnedosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonocuyeckoe
pasHoobpasue u buopecypcvl. Hayuonanvnvle ungopmayuonnvle cucmemsol, obecneyugaroujue 00CmMyn K
uHgopmayuu no coCMosIHUIO OMOeNbHbIX 8U008 U IKocucmem. OCHOBbI IKOpeaburUmMayuu 3Kocucmem u
cnoco608 60pvObI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOpcKux u Ha3eMHbIX IKOCUCHEM.

JdeMoHcTpanun

Tabauipl 1 cxembl: «3arpsasHeHne aTMochepsl», «3arps3HeHue ruapochepbl», «3arps3HeHHe
nouBb», «llapHukKoBeId 3PdexT», «Ocobo oxpaHseMmble NPUPOAHBIE Teppuropum», «Mongenu
YIPABIISIEMOTO MUPay.

Ob6opynoBanue: potorpaduu  OXpaHSEMBIX pacTeHH W JKUBOTHBIX KpacHoit kHuru Poccuiickoit
®enepaunn, KpacHO! KHUTM peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOEHHUS OOYUYaIOUIMMHCSA IPOrpamMm
cpeaHero o0riero o0pa3oBaHus: TUYHOCTHBIE, METAPEIMETHBIE U ITPEIMETHBIE.

B cTpyKType AMYHOCTHBIX pE3yIbTaTOB OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH BBIIEIEHBI CIIeIyIOIIHe
COCTaBJISIONIME: OCO3HAHHE OOYYArOIMMUCS POCCHMCKON T'pa)KAaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CAMOPA3BUTUIO,  CAMOCTOSITEJIBHOCTH U CaMOOIPEAENEHUIO, Haluyue  Momusayuu X  OOydEeHUIO
OUOJIOTUH, YenleHanpagieHHoe paszeumue BHYTPEHHUX YOEXICHUH JHMYHOCTH Ha OCHOBE KIIHOYEBBIX



HEHHOCTeW ©  HCTOPHUYECKUX  Tpamuluil  pa3BUTUA  OHOJOTHYECKOTO  3HAHUS, 20MOBHOCMbL U
cnocobHocms 00yJarOIUXCs PYKOBOJICTBOBATHCS B CBOCH JEATENBHOCTH IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMH, MPUCYLTUMHU CUCTEME OMO0JIOrMYECKOro oOpasoBanusi, Haiuyue
npagoco3Hanus FKOJIOTHUECKON KYIbTYPBI, CHOCOOHOCMU CMABUMb NN U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PEe3ybTaThl OCBOCHHS IMPOTPAMMEBI IO OMOJIOTHH JTOCTHTAIOTCS B €IUHCTBE y4COHOU U
BOCITUTATEIILHOW JESITEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUUCKUMHU COLUOKYIHTYPHBIMH,
HUCTOPUYCCKUMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IIPUHSATHIMH B OOIIECTBE NMPaBUIAMHA H HOPMAMH
MOBEICHUS U CIIOCOOCTBYIOT IpOLiecCaM CaMOIIO3HAHMs, CaMOBOCIMTAaHUS U CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UILMU JTMYHOCTH, TATPUOTU3MA U YBAKEHHUS K 3aKOHY U MPABOIOPSAKY, YEIOBEKY Tpyla U
CTapiieMy IOKOJEHUIO0, B3aMMHOTO YBAXKECHMs, OEpPEKHOTO OTHOIICHHS K KYJIbTYpHOMY HACIEIUI0 U
TpaJuLUsM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, MpUpoae U OKPYKAOLIEH Cpeie.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO mpenMeTa «bruonorus» J0JKHBI OTPaXKaTh TOTOBHOCTD
U crocoOHOCTh O0YyYaromMXcsi PyKOBOJCTBOBAThCS CHOPMHUPOBAHHONW BHYTPEHHEH MO3MLIMENH JIMYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAllMi, TIO3UTUBHBIX BHYTPCHHHUX YyOEXKJIEHUH, COOTBETCTBYIOIIUX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
NESITETFHOCTH B TPOLIECCE PEeaU3aIllii OCHOBHBIX HAIpaBJICHUN BOCIHUTATEIBHOW JESATEIHOCTH, B TOM
YuClie B 4YaCTHU:

1) rpaskIaHCcKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh IPAKJAHCKONW MO3UIIMKM 00ydYaronIerocss Kak akTUBHOTO M OTBETCTBEHHOIO 4JieHa
POCCHICKOTO 00111eCTBA;

OCO3HAHUE CBOMX KOHCTHTYIITMOHHBIX ITPaB M 00s3aHHOCTEH, YBAKCHHE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOUM TBOPYECKOH NEATETHLHOCTH MPHU CO3JaHUH y4E€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX W MO3HABATEIBHBIX 33144, BHIMOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEIENATh COOCTBEHHYIO TO3HITUIO TIO OTHOIICHHIO K SBJICHUSM COBPEMEHHOU JKU3HU
H OOBICHATH €€,

YMEHHE YYUTHIBATH B CBOUX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO B3aUMOACUCTBHUSI JIIOJIEH C
Pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU IEHHOCTSIMHU U COI[UAIBHBIM TOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOIO BBINOJHEHHUSI Y4EOHBIX, MO3HABATEIbHBIX U
HCCIIEIOBATENIbCKUX 33]1a4, YBaXKUTEILHOTO OTHOILIEHUS K MHEHHIO ONIIMIOHEHTOB MPHU OOCYXJAEHUU CITOPHBIX
BOIIPOCOB OHMOJIOTMYECKOTO COJECPHKAHUS;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh POCCUHCKOM Tpa)KIaHCKOW HUICHTUYHOCTH, MATPUOTU3MA, YBOXKEHHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropaoctu 3a cBOM Kpai, cBow PoauHy, CBOM SI3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOsAIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACJIEIUI0 U MaMSATHUKAM MPUPOAbI, JOCTIKEeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUHCKUMX YYEHBIX B CTAHOBIEHHUE U pa3BUTHE OHOJIOTHUH,
MOHUMAaHMs 3HAUCHUs OHOJOTMHM B MO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU YEJIIOBEKA U COBPEMEHHOTO
0O0IIIeCTBA;

uaeiHas yO0e:xxIEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3ammTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OILIGHHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIE pEIICHUs, OPUEHTUPYSICh Ha
MOPAaNbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTENSIM, CO3JAaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CeMEWHOM )KM3HU B COOTBETCTBUU C TPAIULIUSIMHU Hapo0B Poccuu;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYasl 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
criopTa, TpyZa, OOIIeCTBEHHBIX OTHOIICHU;

MMOHMUMAaHKE YMOIIMOHAIBHOTO BO3JACHCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CAMOBBIPKEHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJIEHHE IPOSBISATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) puznyeckoro BocMUTaHHUS, (POPMHPOBAHUS KYJBTYPHl 3/0POBbSI W 3MOIHMOHAILHOIO
Os1aromosyqusi:

MOHMMAaHUE U pealn3anus 310pOBOTo 1 0e30macHoro obpasa KU3HH (310pOBOE MUTAHUE, COOTIOICHHE
TUTUEHUYECKUX MPaBUI U HOPM, COAIaHCHUPOBAHHBIM PEXKUM 3aHATHH U OTIbIXA, peryisipHas (u3nveckas
aKTHBHOCTH), OEPEXHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHSI K COOCTBEHHOMY (DPM3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

[IOHUMAaHWE LIEHHOCTH MPaBUJ HHIAUBHUAYAJBHOTO W KOJUIEKTUBHOIO O€30MacHOIrO IOBEICHUS B
CUTYaIUX, YTPOXKAIOLUIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCJEACTBUN U HENPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS alKOTroJsl, HApKOTHUKOB,
KYpEHUs);

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

FOTOBHOCTh K AaKTHBHOW JIEATEIbHOCTHM TEXHOJOIMYECKOW M COLMAJbHOM HaIpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, INTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TaKylO AEATEIbHOCTD;

UMHTEpEC K pa3iuyHbIM cepam mpodecCHOHATBbHON JIeSATENbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11eJIecO00pa3HOe OTHOILIEHUE K MPHUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS IKOJIOTUYECKON KYJIbTYpbl: MPUOOPETEHHE ONbITa IUIAHUPOBAHUS MOCTYNKOB U
OIIEHKH MX BO3MO’KHBIX TOCIEACTBHUI JJIsl OKpYXKaIoLIei cpepbl;

OCO3HAaHHE TJI00aJIbHOTO XapaKTepa SKOJIOrHUYEeCKUX MPOOJIeM U IMMyTeH UX pelIeHHUs;

CIIOCOOHOCTh HCIIOJIB30BAaTh MpUOOpeTaeMble MPU H3YYEHWHU OWOJIOTMM 3HAHUS U YMEHHUS IpHU
pelieHny npooieM, CBA3aHHBIX ¢ PallMOHAILHBIM MPUPOIOIIOIb30BaHUEM (COOII0OICHHE TIPABUIT TIOBEICHUS
B MPHUpPOJE, HAMpPABJICHHBIX HA COXpaHEHHUE DPABHOBECUS B HSKOCUCTEMAaX, OXpaHy BHUJIOB, JKOCHCTEM,
ounocdepsl);

AKTUBHOE HENPUATHE ACHCTBHM, MPUHOCAIIUX BpEd OKPYXKAIOIIEH MNPUPOJHON Cpele, yMEHHUe
MIPOTHO3UPOBATh HEOJNArONPHUATHBIE HSKOJOTMUYECKUE [MOCIEACTBUS MPEANPUHUMAEMBbIX JEHCTBUI U
MpeI0TBpaIlaTh UX;

HaJIM4Yue Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYIbTYphI, ONbITa AEATEIbHOCTU
9KOJIOTMYECKON HAINPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHOM
U COLUMAIbHOM IMpakTUKE, TOTOBHOCTH K YYacTHIO B NPAKTHYECKON JEATEIBHOCTH JKOJOTUYECKOU
HAIpPaBJIEHHOCTH;

8) IeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M UYHUTATENbCKOW KYIbTYPHl KaK CpPEACTBA B3aUMOJICHCTBHS MEXKIY
JOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe CHelu(pUKU OMOJIOTUM KaK HAyKH, OCO3HaHUA €€ poju B (POPMUPOBAHHU PALMOHAIBHOTO
Hay4YHOTO MBIIUICHHS, CO3/JaHUHU LEJIOCTHOTO MpPEJICTaBIEHUsI 00 OKPYXKaloLUleM MHpE KaK O €IWHCTBE
IPUPOJBI, 4YEJIOBEKa W OOlIecTBa, B IO3HAHUM TNPUPOAHBIX 3aKOHOMEPHOCTEH MU pEeLIeHHH HpobieM
COXPAaHEHHUs TPUPOJAHOTO PABHOBECHUS;

yOSXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUI COBPEMEHHON NMBWIIM3ALMU: OOECleYeHus: HOBOTO
YPOBHSI pPa3BUTHUSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pellaTh pecypcHbIe
npo0OsieMbl pa3BUTHS 4YEIOBEYECTBA, IMOMCKA MYyTEH BBIXOJAa M3 INIOOATBbHBIX 3KOJIOTHYECKUX HpoOieM H
o0ecrieyeHus nepexojia K yCTOWYMBOMY Pa3BUTHIO, PAIlHOHAIIBHOMY HCIIOIb30BAHUIO IPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IMOJYYEeHUH OMOJOIMYECKMX 3HAHUHM B LIENAX MOBBILIEHHS OOIIeH KyIbTYpHI,
€CTeCTBEHHO-HAYYHOU I'PAMOTHOCTH, KaK COCTaBHON yacTu (PyHKIIMOHATBHOW IPaMOTHOCTU O0yYaroMIMXCs,
(dbopmMupyeMoil npu n3ydyeHUH OMOJIOTUH;



MOHMMAaHHUE CYITHOCTH METOJOB IO3HAHHUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIOJBb30BATh IOJly4aeMble 3HAHMUA JUIsI aHauM3a M OOBSACHEHHS SBJICHUH OKPYXAIOIIEro MHUpa H
MIPOUCXOIAINX B HEM U3MEHEHUH, YMEHHUE JIeNaTh 000CHOBAaHHbIE 3aKII0UEHHS HA OCHOBE HAyYHBIX (DAaKTOB
1 UMEIOLIMXCS JaHHBIX C 1IEJIBIO MOJIYy4€HHUsl JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHMSA Ui pEUleHus npodieM B
peaJIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHME LIEHHOCTH HAay4yHOH JAEATEIbHOCTH, TOTOBHOCTb OCYILECTBJISATh IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTb M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHIO, K AKTUBHOMY
MIOJIyYEHUIO HOBBIX 3HAHUH 10 OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ybTaThl OCBOEHUS y4eOHOTo mpenMera «bHoaorusy BKII0YaloT: 3HAYUMBbIE [T
(hopMupOBaHUS MHUPOBO33PEHUST OOYUAIOMIMXCA MEXKIUCIHUILUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHaydYHbIe
MOHATHS, OTpaXkarolllMe UEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHeUU(UKY METOJO0B IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIUsl, BIEHUE, IPOLECC, CUCTEMA, HAyUHbIH (DaKT,
NPUHINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCle[oBaHue, HaOII0AeHUEe, HW3MEpEeHue,
SKCHEPUMEHT M JpYrue); yHUBEpcalbHble yueOHble AeHCTBHs (IIO3HABaTeJIbHblE, KOMMYHUKATHBHBIE,
perynaTtuBHble), obecrneunBaomye GopMUpoBaHHE (DYHKIIMOHATBHOM TI'paMOTHOCTH U COLMAJIbHOM
KOMITETEHITUHI oOyuaroluxcs; CIIOCOOHOCTh oOyuarouxcs HCII0JIb30BATh OCBOEHHBIE
MEXIUCIHUIUIMHAPHBIE, MHPOBO33pPEHUYECKHE 3HAHHWS W  yHUBEpCAlIbHbIE Yy4yeOHBIE JCHCTBUS B
ITO3HABATENBHOU U COI[UANIBHON MPAKTHKE.

B pe3ynbraTe n3yueHus 6M0JI0TrUHM Ha YpOBHE CpeAHEro oouero oobpazoBanus y o0yyatonierocst Oyayt
cOpMHUPOBAHBI TTO3HABATEIBHBIC YHUBEPCAIBHBIC YIeOHbIE EHCTBUSI, KOMMyHUKAaTHBHBIC YHHBEpPCATLHBIC
yueOHbIe eHCTBUS, pEryIATUBHbIE YHUBEPCAIbHbIE YUeOHbIE JEMCTBHS, COBMECTHAS AEATEIbHOCTb.

MetanpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOrpaMMBbl CpelHero o6miero oOpa3oBaHHS JOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh MPH OCBOCGHUU 3HAHUU TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHanM3a, CHHTE3a,
CpaBHEHHUs, Kiaccudukaiuu, oO0OIIeHHsI), PACKPBIBaTh CMBICI OHOJOTHYECKUX TOHSITHH (BBIACIATH HMX
XapaKTepHble MPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHSATUSIMH);

OTPEeNATh LN ACSITeNbHOCTH, 3a/aBas IHapaMeTpbl U KPUTEPUH HMX JIOCTHKEHHUS, COOTHOCUTh
PE3yIbTaThl JEATEIILHOCTH C MOCTABICHHBIMHU LEJISMU;

UCI0JIb30BATh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAKTOB U SIBJIEHUH KMBOW IPUPO/IBL;

CTPOUTH JIOTUYECKUE pacCyX ACHUS (MHAYKTUBHbBIC, JAEIyKTUBHbIC, IO aHAJIOTUHU), BBISABIAThH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBObI U 3aKIIOUCHHUS,

MIPUMEHITh CXEMHO-MOJENBbHBIE CPEACTBA JIIsl IPEACTABICHUS CYILIECTBEHHBIX CBSI3€i U OTHOIICHUN B
M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHBOPEUMH PA3HOTO POJA, BBIABICHHBIX B Pa3UYHBIX
MH(OPMALMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUIAH pEHICHUS NpoOJIEeMBbl C Y4E€TOM aHalIM3a HMEIOLIUXCS MAaTepHAlbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIILHOCTh, OLCHMBATh COOTBETCTBUE pE3YyIbTATOB IEJSAM, OLIEHUBAThH
PUCKHU TIOCTIEACTBUI NEATENHHOCTH;

KOOPJIUHUPOBATH M BBHITIONHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOHMHHPOBAHHOTO
B3aMMO/IEHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE NeiiCTBHSI:

BJIQJIETh HABBIKAMHU Y4eOHO-HCCIEeI0BATEIbCKON U MPOEKTHON JIEeATETbHOCTH, HABBIKAMH Pa3peIIeHUs
npo0JieM, CrIoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJOB PEIIEeHHs MPaKTHUECKUX
3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TIO3HAHUS;

UCIOJb30BaTh PAa3IUYHbIe BU/BI ACATEIBHOCTH MO MOJyYEHHUIO HOBOTO 3HAHUS, €r0 MHTEpIpeTalny,
npeoOpa3oBaHUI0O W TNPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHCJIE IPU CO3JAaHUU YUEOHBIX HU
COLIMAJIBHBIX MPOEKTOB;



(dhopMHpOBaTh HAYYHBIN TUIT MBIIIICHUS, BIIAJICTh HAYYHOW TEPMUHOJIOTHUEH, KIIFOYCBBIMH TOHATHSIMU
U METO/IaMH;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 3aJaud B 0OpA30BATEIbHON MESATEIHLHOCTH U JKU3HEHHBIX
CUTYaIUsIX;

BBISBJIATh TPUYMHHO-CIIECTBEHHBIC CBSI3M M AKTyaJIM3HpOBAaTh 3ajJady, BBIABUTATh TUIOTE3y €&
peleHus, HaxXOIUTh apryMEHTHl JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh HapaMEeTphl U
KPUTEPHUH PEILICHUS;

aHAJM3UPOBATh IOJYYCHHbIE B XOJ€ PEIICHHs 3aJaud pe3yJbTaThl, KPUTHYECKH OLIEHHBATh HX
JOCTOBEPHOCTb, TPOTHO3MUPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYAIIHsIM, OLIEHUBAThH IPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh  LEJICHATIPABICHHBIA TOWCK TIEpEeHOCa CPEACTB M CIIOCO0OB  NIEHCTBHA B
podeCcCHOHABHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEIFHYIO M MPAKTHYECKYIO 00IaCTH JKU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX IPEAMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC HJICH, MPEUIaraTh OPHTHHAIBHBIC IMOJXOJBI W PEIICHHS, CTaBUTHh MPOOIIEMBI U
3aJ1a4uu, JIOTYCKAIOIINE alTbTepHATHBHBIEC PEIICHHSI.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCSA B Pa3jIMYHBIX MCTOYHMKAX HMH(OpMaimu (TEKCTe y4yeOHOro mnocoOus, Hay4dHO-
MOTYJISIPHOM JIMTEpaType, OMOJIOTHYECKUAX CIOBapsSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHAMM3UpOBaTh WHPOPMALHUIO PA3THYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHUYCCKH
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

dhopMyIUpOBaTh 3aMPOCHl U MPUMEHATHh Pa3IUYHbIE METOJBI MPU MOWCKE M OTOOpE OMOJIOTHYECKOMN
nHpopmaluu, He0OX0AUMOM /7Sl BBITIOJTHEHUSI YU4EOHBIX 3a/1a4;

nproOpeTaTh ONBIT  WCIOJIb30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3IMUYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIbHYIO (OPMY MpEACTaBICHUS OWOJOTHUYECKOW HH(POPMAIUH
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U IPYTOE);

WCIO0JIb30BAaTh HAYy4YHBIM SI3bIK B KadecTBE CpeAcTBa Mpu padoTe ¢ Ouosioruueckoil mHbopmaiueil:
MPUMEHATh XUMHYECKHE, (PU3MUecKre W MaTeMaTHYeCKHe 3HAKW M CHUMBOJBI, (OpPMYIIbI, abOpeBHATypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPEoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BIIQJIETh HABBIKAMHU pACIO3HABaHUS U 3allUThl HMHGOpManuu, HHPOPMAIMOHHOIN Oe30macHOCTH
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU AeliCTBUSIMU:

1) o0menmue:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KU3HM, aKTHMBHO Y4acTBOBaTh B JHAJIOTE WIH
JMCKYCCUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEJILHO BBINIOJHEHUS IpeajaraeMoi 3aJadyd, y4UTHIBATb MHTEPEChl U COTJIACOBAHHOCThH MO3ULIUN
JIPYTUX YYaCTHUKOB JTUAJIOTa UM TUCKYCCHUH);

pacmo3HaBaTh HeBepOajbHbIE CpeACTBA OOIICHUS, MOHUMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CUTYallMid, YMETh CMAT4aTh KOH(MINKTHI U BECTU [IEPETOBOPHI;

BIIAIETh PA3IMYHBIMU CIIOCOOAMU OOIICHHS U B3aMMOJICHCTBUSI, TOHUMATh HAMEPEHHUsI IPYTHUX JIIOJIEH,
MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOW Qopme (HopMymupoBaTh CBOU
BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1esSITeIbHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHONW U WHAMBHUAYaTbHON PaOOTHI MpU pEIICHUU
Ouosornyeckoil  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOJMMOCTb  INPHUMEHEHHs  IPYIIOBBIX  (GOopM
B3aUMO/ICHCTBUS MPU PELICHUH yueOHOM 3a1a4u;

BBIOMPATh TEMaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI ¢ yUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH
Ka)KJIOTO YIeHA KOJUIEKTUBA;

MPUHUMATH €M COBMECTHOM NEATEIbHOCTH, OPraHM30BBIBATh U KOOPAWHUPOBATH ACUCTBUS MO €€
JOCTH)KEHHUIO: COCTABIIATH IUIAH JICHCTBUM, pacripeensiTh poJid ¢ Y4ETOM MHEHHMH Y4aCTHUKOB, OOCYXJIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OIICHMBATh KAuyeCTBO CBOErO BKJIaJa W KaXKIOTO yJacTHUKAa KOMaHIbl B OOMIMH pe3yiabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;



IpeaJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJICH C MO3ULIUHA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKON
3HA4UMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTyalUsX, NPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

OgnageHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranuzanus:

HCIO0JIb30BAaTh OMOJIOIMYECKUE 3HAHUS Ui BBISBJICHHUS NPOOJEM U UX pELIEHMs] B JKM3HEHHBIX U
y4eOHBIX CHUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHHWH IEJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHUSX
U MOCTYIIKAaX [0 OTHOLIEHUIO K )KMBOU IPUPOJIE, CBOEMY 310POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYIIECTBIISITh TO3HABATEIBHYIO JESTEIBHOCTh, BBISBIATH MPOOIEMBI, CTaBUTh H
(dbopmMynHupoBaTh COOCTBEHHBIE 3a7]a4l B 00Pa30BaTEIILHON eI TEIHHOCTH U )KU3HEHHBIX CUTYALIUsX;

CaMOCTOSITEJIbBHO COCTaBJIATh IUJIaH pEHIeHUs NpoOJieMbl C YYETOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0cTBOBAaTh (DOPMUPOBAHUIO M TPOSIBICHUIO HIUPOKON SPYIUIMKM B Pa3HbIX OOJACTSIX 3HAHUU,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN M KyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
pe3ynbTaTOB LENSM;

BJIaJIETh HAaBBbIKAMU TI03HABATEIbHOM peQIIEKCUH KaK OCO3HAHHS COBEPIIAEMBIX JACUCTBUNA U
MBICIIMTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCMOJIB30BaTh NPUEMBI Pe(IEKCUH AJI OLEHKU
CUTYallUH, BBIOOpA BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKCHHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE cCeOs M APYIHX:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaThl OCBOSHMSI COAEpKaHUs ydyeOHOro npeamera «buonorus» Ha yriryOia€HHOM
YpPOBHE OpHEHTHUPOBaHBI Ha oOecnedeHue NpoGUILHOTO 00ydeHHus oOyJaronuxcs onosorun. OHU
BKJIIOYAIOT: crienuduyeckue a1t OMOJI0rMK HayuHble 3HAHMS, YMEHHS U CIIOCOObI JEMCTBUI 110 OCBOEHMUIO,
MHTEpHpeTalui U NpeoOpa3oBaHUIO 3HAHUM, BBl JEATEIBHOCTU IO IOJYYEHHUIO HOBBIX 3HAHUM U UX
IPUMEHEHHIO B PAa3JIMYHBIX Y4YeOHBIX, a TaKK€ B pEAJbHBIX XHU3HEHHBIX cuTyalusx. I[IpenMerHble
pe3yJbTaThl IPEACTABIEHBI 110 T01aM U3YyYEHUS.

[IpenmetHble pe3ynbTaThl OCBOGHUs YydeOHOro mnpeamera «buonorus» B 10 kaacce NOKHBI
OTpaxkaTb:

C(OPMHPOBAHHOCTh 3HAHUH O MecTe€ W pOoJM OHOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMUPOBaHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B NO3HAHWU 3aKOHOB ITPUPOJIBI U PELICHUU NMpooIeM
palMoOHAIBHOTO MPUPOJOINOIB30BaHUS, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX Y4YEHBIX B pa3BUTHE
OHOJIOTHH;

BJIaJIeHMEe CcHCTeMOW  OHMOJOrMYeCKMX 3HAaHUI, KOTOpas BKIJIIOYAET: OCHOBOIOJIAraromue
OMoJIOTHYECKHE TEPMHUHBI M TIOHATHS (KU3HB, KJIETKa, OPraHu3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETyJIsIHMs,
CaMOBOCIIPOU3BEJICHHE, HACIIEACTBEHHOCTb, M3MEHUYUBOCTh, POCT M DPAa3BUTHE), OUMOJIOTHYECKUE TEOPHUH
(xnerounass teopus T.IlIBanna, M. lllneiinena, P. BupxoBa, XpoMocOMHas TeOpusi HACIEACTBEHHOCTH
T. Moprana), yuenust (H. W. BaBunoBa — o meHTpax MHOroo0Opasusi W NPOUCXOXKICHHUS KyJIbTYPHBIX
pacTeHuii), 3aKOHbI (€IMHOOOpa3us IMOTOMKOB IE€PBOTO TIOKOJIGHHUS, paclICIIEHUs, YHCTOTHl TaMeT,
HE3aBUCHUMOrO HacienoBaHus ['. Menzens, roMOJOrH4ecKuX psloB B HACIEACTBEHHOM M3MeH4YuBOCTH H.
W. BaBwiioBa), NpUHIHUITE (KOMITJIEMEHTApHOCTH);



BJIQJICHUE OCHOBHBIMM METOJIaMM HAYYHOI'O IIO3HAHMS, MCHOJb3YEMbIX B OHOJOTMYECKUX
UCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIHCAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHUE BBIICIATh CYLIECTBEHHBIE NPU3HAKU: BHUPYCOB, KJIETOK NPOKAPUOT M IYKApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4YHCIE OakTepuii, TprHOOB, paCTCeHUH, )KUBOTHBIX H
YeJIOBEKa, CTPOCHUS OpPraHoB U CHCTEM OpPraHOB pacTeHUM, JKUBOTHBIX, YEJIOBEKA, IIPOLIECCOB
KHU3HEIEATSIPHOCTH, MPOTEKAIOMIUX B OPraHU3Max pPacTeHUH, >KMBOTHBIX M YEJOBEKa, OMOJIOTHUECKUX
MPOIIECCOB: OOMEHa BEMmIeCTB (METabO0JIM3M), TPEBPAIICHUS DSHEPrUH, OpOXKCHHS, aBTOTPOPHOTO H
rerepoTpoHOro THIIOB MHUTAaHWSA, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO03a, Meio3a, rameroreHesa,
SMOpHOTeHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHS, WHIMBUAYAJHHOTO DPAa3BUTHS OpraHH3Ma
(oHTOTEHE32), B3aMMOICHCTBHS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMAAMM KJIETKM U UX (PYHKUUAMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHEeW M uX QYHKIUSAMHU, MEXKIY OpraHaMi U CUCTEMaMU OPraHOB y pacTEHUH, )KUBOTHBIX
U YelloBeKa U UX (QYHKUMSIMH, MEXIY CUCTEMaMHU OpraHOB M HUX (YHKIMSIMH, MEXIy dTanamud oOMeHa
BEIIECTB, ATallaMM KJIETOYHOTO LHMKIA W JKU3HEHHBIX LMKJIOB OPraHM3MOB, dTalmaMH 3MOPHOHAIBHOIO
Pa3BUTHSL, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM U (paKTOpaMu Cpeibl OOUTAHUS;

YMEHHE BBISBIATh OTIUYUTEIbHBIE MPU3HAKU JKHUBBIX CHUCTEM, B TOM YHCJE PAacCTEHUH, )KMBOTHBIX U
YeJI0BEKa;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIINE APIYMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY
JUIS TOKa3aTeNbCTBa POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pemiarb OWOJIOTUYECKHE 3aJaud, BBIABJIATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH IPOLECCAMH U SIBICHUSIMH, JIelaTh BBIBOJbI U MPOTHO3bl HA OCHOBAHUU
MOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKUE padoOThl, COOMIOIaTh MpaBuia MpU paboTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIBUTaTh TMIIOTE3bl, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (POPMYIUPYs LEb
UCCIIEIOBAaHUS, aHAJIM3UPOBATH [IOJIydEHHbIE PE3YJIbTAThI U I€1ATh BBIBOIBI;

YMEHHE y4yacTBOBaTh B y4eOHO-MCCIIEOBATEIBCKON paboTe MO OMOJIOTHH, PKOJIOTMU U MEAULUHE,
IIPOBOJIMMOMN Ha 0a3e IIKOJIbHBIX HAyYHBIX OOLIECTB, U MyOJIMYHO MPEACTABIATH MOJyYEHHbIE PE3YJIbTAThI
Ha YYEHUYECKUX KOH(EpEeHIHIX;

YMEHHE OIICHMBATh OSTHYECKUE AaCIEKThl COBPEMEHHBIX HCCIENOBaHMM B oOjacTu OHONOTMH U
MEAULUHBl (KJIOHUPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpaBI€HHOE M3MEHEHHE TIE€HOMa W
CO3/I1aHU€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP Oyaymiell nmpodeccuoHaIbHON JesITeNbHOCTH B O0IaCTH
OMO0JIOTUH, MEANULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEILCKOTO XO34HCTBA, MUIIEBON TPOMBILIIEHHOCTH,
yriayOnasaTh TO3HABAaTEJIbHBIM HHTEpPEC, HAIpPABIECHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH
npoeccuy U MpoAoJKeHHe OMOJI0rMYecKoro oOpa3oBaHus B OPraHU3aLUAX CPEIHEro MpoPecCHOHAIBHOTO
U BBICIIEr0 00pa30BaHUsL.

[IpenmetHble pe3ynbTaThl OCBOGHUs YydeOHoro mnpeamera «buonorus» B 11 kaacce NOIKHBI
OTpakaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MecTe€ U pOoJM OHOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA, B TO3HAHUU 3aKOHOB IPHUPOJIBI U
pELIEHUH 3KOJIOTUYECKUX MpoOJIeM 4YelOBeYeCTBa, a TaKKe B PELICHUMH BOIPOCOB PALUOHAIBHOIO
IIPUPOJIOTIOIIB30BaHUA, U B (POPMHUPOBAHUH LIEHHOCTHOIO OTHOLICHHUS K MPHpOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTUH;

YMEHHUE BIIaJIETh CUCTEMON OMOJIOTHUECKUX 3HAHUHM, KOTOpas BKIIOYAET OINpENIesIeHUs] U MOHUMaHue
CYIIIHOCTH OCHOBOIIOJIAralOIIMX OHOJOTMUECKUX TEPMHHOB M MOHATHH (BUA, 3KOocucTeMa, Ouocdepa),
Ouosornyeckue Teopuu (dBostoMoHHas Teopus Y. [lapBuHa, CUHTeTHUYECKass TEOPUs SBOJIIOLUH), YUCHHS
(A. H. CeBepuoBa — 0 myTsax W HampasleHMsX sBoJitonuy, B.M. Bepnanckoro — o 6uocdepe), 3aKoHbI
(renernueckoro paBHoBecus JIx. Xapau u B. BaitnOepra, 3apoasimeBoro cxonactsa K. M. bapa), npasuina
(vuaumyma [O. JIuGuxa, HKOJIOTHYECKOM MNUpaMUAbl SHEPruM), rumnoressl (rumore3a «mupa PHK»
V. T'unbepta);

YMEHHUE BJIaZIETh OCHOBHBIMHM METOJAMM HAYYHOTO MO3HAHUS, MCIOJb3yeMbIMH B OHMOJIOTHYECKUX
HCCIIEIOBAaHUAX JKHUBBIX OOBEKTOB M OSKOCHCTEM (ONHCaHHWe, M3MepeHHe, HaOMIoJIeHHe, SKCIIEPUMEHT),
crioco0amu BBISIBIIEHUS U OLICHKHU aHTPOTIOT€HHBIX U3MEHEHHH B IPUPOJIE;



YMEHHE BBIJICISITh CYIICCTBCHHBIC IPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U Ouochepsl,
CTaOMJIM3UPYIOIIETO, JBWXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOIO OTOOpa, aUIOMAaTPUUYECKOTO H
CUMIIATPHUICCKOI'O BI/IIIOO6pa3OBaHI/ISI, BJIMAAHUA JOBWIKYIIUX CHJI 3BOJOIIMU Ha FeHO(bOH[[ MOy,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpezie OOMTaHusl, YepeAOBaHMs HAIPABICHUI 3BOJIIOLNHU, KPYrOBOPOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUC YCTAHABJIMBATh B3aUMOCBA3UM MCXKIAY HOpoHeCcCaMu OBBOJOIHH, JABMIKYINIUMU CHIIaMU
AHTPOIIOTCHE3a, KOMIIOHCHTAMU Pa3JIMYHbIX 9KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHu3MoOB;

YMCHHUC BBIABJIATH OTJIMYUTCIBHBIC IMPU3HAKKU XHUBBIX CHCTCM, HpI/ICHOC06J'I€HHOCTI> BUIOB K CpEIc
O6I/IT8,HI/I$I, abHMOTHYECKNX ¥ OHOTUYECKHX KOMIIOHEHTOB 3KOCUCTEM, B3alMOCBSI3eH OpraHusmMoOB B
coo0mIecTBax, aHTPOIIOTEHHBIX U3MEHEHH B DKOCUCTEMaX CBOCH MECTHOCTH;

YMCHHUEC UCIOJIB30BaTh COOTBETCTBYIOIIHME apryMCHTHI, 6I/IOJIOI‘I/I‘-ICCKyIO TCPMHUHOJIOTHIO U CUMBOJIMKY
IUISL TOKA3aTeNbCTBA POJACTBA OPraHW3MOB PA3HBIX CHCTEMATHUYECKUX TPYII, B3aHMMOCBS3U OPTaHM3MOB H
cpenpl OOWTaHMS, €JMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH COXPAHEHUS MHOTo0Opasusi BUIOB H
HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPUPOJIBI U YETIOBEUECTBA;

YMCHHUEC pClIaTh OHMOJIOTMYECKUE 3ala4yv, BbBIBJIATL MNPUYUHHO-CICACTBCHHBIC CBA3W MCKAY
HCCICAYCMBIMU OHMOJIOTUYECKUMU nmponeccamMm U ABJICHHUAMU, ACJIAaThb BBIBOABI M IMPOTHO3bI HA OCHOBAHHUU
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPAaKTUYECKUE paboThl, cOOMIOJaTh MpaBuiaa MpU padboTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMCHHUEC BBIIBUTATH I'MIIOTE3bI, IPOBEPATH UX SKCIICPUMCHTAJIBHBIMH CPCIACTBAMMU, q)OpMy.TII/Ip}ISI cJib
HCCIICO0BaHMsA, aHAJIM3UPOBATH ITOTYUYCHHBIC PE3YJIBTAThI U ACTIATh BBIBOJIbI,

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIEAOBATEIbCKOW paboTe Mo OMOJIOTHH, DKOJIOTHH W MEIUIIUHE,
MIPOBOJAMMOMN Ha 0a3e IIKOJBbHBIX HAayYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATH NOJyYEHHbIE PE3YJIbTaThI
Ha YYEHHUYECKUX KOH(PEPEeHIHUsX;

yYMEHHE OLEHHBATh TUIIOTE3bl M TEOPUHU O MPOUCXOKICHUH KU3HHU, YeJIOBEeKa U YEeJIOBEUYECKUX pac, O
MPUYMHAX, MMOCIEACTBHUAX U CIIOCO0aX MPEIOTBPAIICHHS TJI00ATbHBIX H3MEHEHUH B Onocdepe;

yYMEHHE OCYIIECTBISATH OCO3HAHHBIM BBIOOp Oymyrieil mpodeccnoHambHON NIeATeTbHOCTH B 00J1acTH
OMOJIOTHH, 3KOJIOTHH, MPUPOJOIOIb30BAHUS, MEIUIMHBI, OHMOTEXHOJIOTHH, IICUXOJOTHH, BETepUHApPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIIJIEHHOCTH, YIIIYOJIATh TTO3HABATEIbHBIN WHTEPEC, HANPABICHHBIN
Ha OCO3HaHHBIH BBIOOP COOTBETCTBYIOMIECH mMpodeccun W MpoAOHKEHHE OMOJOTHYECKOro 00pa3oBaHUs B
OpraHu3aIusaX CpelHero NpohecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Tema/paznen

KoaudecTBO 4acoB

HUcnoan3oBanue JOP, [IOP

buonorus kak Hayka

1

https://m.edsoo.ru
https://resh.edu.ru
https://skysmatrt.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

JKuBBI€ cCTEMBI B X HN3Y4YCHUC

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

buosornga kierku

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

XuMuyeckasi opraHuzanus
KIETKHA

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

Crpoenue u GyHKIHUU KIETKU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

OOMeH BelecTB U IpeBpalleHue
SHEPrUU B KIETKE

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

HacnencrBennas nnpopmarys u
peann3anus €€ B KJIETKE

https://m.edsoo0.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

JKM3HEeHHBIN UK KIIETKU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

Crpoenue u GyHKUINN
OpraHu3MOB

17

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

10

PasmHOkeHue u pa3Butue
OpraHu3MOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://www.yaklass.ru
https://interneturok.ru
https:/fipi.ru

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTU U
M3MEHUYMBOCTH OPraHU3MOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

12

3aKOHOMCpHO CTHu
HaCJICACTBCHHOCTH

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

13

33KOHOMepHO CTH USMCHYHUBOCTHU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

14

I'enetuka yenoBeka

https://m.edso0.ru
https://resh.edu.ru
https://skysmart.ru



https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/

https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

15

Cenexuust OpraHu3MoB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

16

buorexnonorus u
CUHTETHYECKAA OMOJIOTHS

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

Hroro: 102 yaca

11 KJIACC

Tema/paszaen

KoanuyecTBo 4acos

HcnoaszoBanue 0P, IIOP

3apoKACHUE U Pa3BUTHE
9BOJIIOIIMOHHBIX MPEICTaBICHUN
B Onosoruu

4

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

MukposBoroIus u eé
pe3ynbTaThl

14

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

MaxkposBoronus u €€
pe3yJIbTaTh

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

[IpoucxoxneHue u pa3BuTHe
JKA3HU Ha 3emiie

15

https://m.edsoo0.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru



https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/

https://interneturok.ru
https://fipi.ru

[IpoucxoxneHue yenoBeka —
aHTPOIIOTEHE3

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmatrt.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

DKoJIoTusi — HayKa o
B3aMMOOTHOIICHHUAX OPTraHU3MOB
1 HAJOPraHMu3MCHHBIX CUCTEM C
OKpY)Karolen cpeion

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

Opranusmsl 1 cpeia 0OUTaHus

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

DKOJIOTHS BUJIOB U MOIMYIISIIUAN

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

DKOI0THSA COOOIIECTB.
DKOIOTHUYECKUE CUCTEMBI

12

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

10

buocdepa — rnobanpHas
IKOCHCTEMA

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

11

Yenosek u OKpYyXxKaromias cpeaa

https://m.edsoo0.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru



https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/

https://www.yaklass.ru

https://interneturok.ru

https:/fipi.ru

12 PesepBHOe Bpems 8 https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://www.yaklass.ru
https://interneturok.ru

Hroro: 102 yaca
KAJIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHUE
10 KJIACC
N | Tema ypoka JlaTa npoBeneHust
IJ1aH daxr
1. | buonorus Kak KOMIUIEKCHAs HayKa W KaKk 9acTh COBPEMEHHOTO
oOmrecTBa

2. | XXuBble cucTEeMBI M UIX CBOMCTBA

3. | YpoBHeBas opraHu3aIysi )KHUBBIX CHCTEM

4. | Ucropus OTKpHITHS M M3ydeHUs KieTku. Kierounas Teopus

5. | Metoasl MOJIeKyIISIpHOU U KJIeTOYHOU Onostorun. IlpakTnyeckasn

padora Ne 1: «M3yyeHue MeTOI0B KJIETOYHOWH OMOJIOTHH
(xpomartorpadmus, djekrpodopes, 1ndpdepennuaabHoe
nenrpudyruposanme, [1LP)»

6. | CraproBasi IMarHOCTHKA

7. | AHamu3 CTapTOBOW TUArHOCTUKH. XMMUYECKUM COCTaB KICTKH

8. | MunepanbHble BelllecTBa KJIETKH, UX OMoJlornyeckas poJib

9. | Opranuueckue BemecTBa KiIeTku — Oenku. JlabopaTopuasi

padora Ne 1: «O0Hapy:keHHe 0€JIKOB ¢ OMOIIbI0
Ka4eCTBEHHbIX Peakmuii»

10. | CgoiicTBa, kinaccudukanus u GyHKIIUNA OEITKOB

11. | Oprannyeckue BelecTBa KIETKH — YIIIEBOIbI

12. | Oprannyeckue BelecTBa KIETKH — JIMIUIbI

13. | Hykneunossie kucnotsl. JJHK u PHK

14. | Ctpoenue u ¢pynkuuu ATD. [Ipyrue nykneo3zuarpudocdaTs

(HT®D)
15. | CexBenupoBanue JJHK. MeTopl reHOMUKH, TPAaHCKPUIITOMUKH,
MIPOTEOMHKHU
16. | Metopl CTPYKTYpHOI1 OnosioTun
17. | Tunsl knetok. [IpokapuoTnueckas KJIeTka
18. | CtpoeHue 3yKapruOTHYECKOM KIETKH
19. | [loBepXHOCTHBIH annapaT KJIETKH
20. | OrHOoMeMOpaHHbIe opraHoubl kieTku. IIpakTuyeckas padora
Ne 2: «A3yueHue IBHKEHHS UTOMJIA3MbI B PACTUTEIbHBIX
KJIETKAX»

21. | [lomyaBTOHOMHBIEC OPTaHOU B! KIETKU: MUTOXOHIPUH, TUTACTH]IBL.
JladopaTopHas padora Ne 2: «McciaenoBanue miasmMosins3a u
AEMJIA3MOJIN32 B PACTHTEIbHBIX KJIETKAX))

22. | HememOpaHHbIE OpraHOUIbI KJICTKH

23. | Ctpoenue u GpyHKIMHU sapa

24. | CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApHUOT.



https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/

JladopaTopHas padora Ne 3: «3yueHue CTPOeHHUS KJIETOK
Pa3JIHYHBIX OPraHU3MOB)

25. | AccuMuIAnUS U JUCCUMUISIITUS — JBE CTOPOHBI METaboIM3Ma.
Tumnbl 0OMeHa BenecTs.

26. | depMEHTAaTHBHBIIN XapakTep peakifil KICTOYHOTO METaboIu3Ma.
JlabopaTopHasi pabora Ne 4: «3yuenune pepMeHTATHBHOIO
pacuienJieHusi NepoKCcHIa BOOPOJA B PACTHTEIbHBIX H
JKHBOTHBIX KJIETKaX»

27. | benku-akTUBaTOPHI U OEITKU-MHTUOUTOPHI

28. | ABTOTpO(HBII TUTT 0OMEHA BEIIECTB

29. | doTocuHTE3

30. | XemocuHTE3

31. | AnaspoOHBIe oprannu3Mbl. Bupl OpoxeHus

32. | AdpoOHbIe OpraHu3Mbl. DTaIbl YHEPTETUIECKOT0 0OMEeHa

33. | DHeprus MeMOpaHHOTO TpaareHTa mpoToHoB. Cunte3 ATO:
pabota nmpotoHHOU AT®D-cuHTa3bI

34. | Peakuuu MaTpUYHOTO CHHTE3a

35. | Tpanckpunums — matpuunblii cuaTe3 PHK

36. | TpaHcasus U €€ dTarbl

37. | KomnpoBanne aMiHHOKUCIIOT. Potb pubocoM B OMocHHTE3e Oelka

38. | Opranu3zaius reHoMa y MPOKApHOT M YKAPHOT

39. | MoutekynsipHbIe MEXaHU3MBI SKCITPECCHH T€HOB Y DYKapHuOT

40. | Bupycbl — BHEKJIETOYHBIE (POPMBI KU3HHU U OOJIUTATHBIC
napasutsl. [IpakTnyeckas padora Ne 3: «Co3nanue moaesu
BHPYCa»

41. | BupycHble 3a001€BaHUsI YEJIOBEKA, )KUBOTHBIX, PACTCHUN

42. | HaHOTEXHOJIOTMH B OMOJIOTUH Y MEIUIIHE

43. | )Ku3HeHHbII IUKIJI KIETKU

44, | Marpuunsbrii cunrtes JJHK

45. | Xpomocomsl. JladopaTopHasi padora Ne 5: «M3yuenue
XPOMOCOM HA FOTOBBIX MHKPOIIPENaparax»

46. | [leneHue KICTKH — MHTO3

47. | Tunsl kiierok. KaprokuHes u mutokunes. JlaboparopHas padora
Ne 6: «HabioneHne MUTO3a B KJIETKAX KOHYMKA KOpPeIKa
JIyKa (Ha rOTOBbIX MUKPOIPenaparax)»

48. | Perynsuus *)KU3HEHHOTO LMKJIA KJIETOK

49. | Opranu3M Kak eJIMHOE 11eJI0e

50. | Tkanu pacrenuii. JJaboparopuas padora Ne 7: «U3yuenue
TKaHeH pacTeHnin»

51. | TkaHu *KMBOTHBIX U uesoBeka. JlabopaTopuas padora Ne 8:
«M3yyeHue TKaHel JKUBOTHBIX»

52. | Opranbl. CHCTEMBI OPTaHOB

53. | Onopa Tena opraHu3MoB

54. | JIBuxeHue opraHu3mMoB

55. | [lutanue opraHn3mMoB

56. | [IutaHue MO3BOHOUHBIX KUBOTHBIX. [IuieBapuTensHas cucrema
YeJoBeKa

57. | JIlpixaHue opraHu3MoB

58. | JIpIxaHue O3BOHOYHBIX dKHBOTHBIX U YEJIOBEKA

59. | TpaHcnopT BelEeCTB y OpraHU3MOB

60. | KpoBeHOoCHas cucTeMa NO3BOHOYHBIX KHBOTHBIX U YEJIOBEKA

61. | Beigenenue y opraHu3MoB

62. | 3amuTa y OpraHu3MoB

63. | IMMyHHas cucTema yelloBeKa




64.

Pa3apakuMocCTh U peryisnus y OpraHu3MoB

65. | ['ymopanbHas peryisiius ¥ SHIOKPUHHAS CUCTEMA KUBOTHBIX U
YeJI0BeKa

66. | ®opMbI pa3MHOKEHHS OPTaHH3MOB

67. | [lomoBoe pa3MHOKEHHE

68. | Meiio3

69. | 'amerorene3. OGpa3oBaHME U Pa3BUTHUE MOJIOBBIX KIETOK.
JladopaTopHas pa6ora Ne 9: «3yueHue cTpoeHHs MOJOBBIX
KJIETOK HA FOTOBBIX MHUKPONpPeENnaparax»

70. | UaguBuayasibHOE Pa3BUTHE OPraHU3MOB — OHTOTCHE3

71. | 3axyagKa OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB

72. | PocT 1 pa3BUTHUE )KUBOTHBIX.

73. | Pa3MHOXKEHHE B pa3BUTHE PACTCHHUN

74. | VicTopys CTAaHOBIICHUS M PA3BUTHS TCHETUKH KaK HAYKH

75. | OCHOBHBIE TIOHATHS ¥ CHMBOJIBI TCHETUKHU

76. | 3aKOHOMEPHOCTH HACJIEIOBAHUS MMPU3HAKOB. MOHOTHOpHIHOE
CKPCIIIMBAHHE

77. | lluTosornueckre OCHOBBI MOHOTHOPUTHOTO CKPEITUBAHMS

78. | Ananmsupyromiee ckpemuBanue. HermonHoe noMuHIpOBaHNe

79. | AuruGpuaHoe cKkpemunBaHue

80. | [{uToslornyecKrue OCHOBBI JUTHOPUTHOTO CKPEITMBAHMS

81. | CuenyieHHOE HACJIeJOBaHUE MMPU3HAKOB

82. | XpoMocoMHasi TeOpHs HACJIEJCTBEHHOCTH

83. | 'eHeTnka moJia

84. | 'eHOTHN Kak LIEJIOCTHAs cUCTEMa

85. | 'eneTnueckuii KOHTPOJIb PA3BUTHUS PACTCHUH, )KUBOTHBIX U
YeJloBeKa

86. | I3MeHunBOCTb MPU3HAKOB. BUIbI MI3MEHYNBOCTH

87. | MomuduxanmonHas U3MEHYHUBOCTb

88. | BapuarmonHslii psi 1 BapualiioHHast KpuBas. JlabopaTopuasi
padora Ne 10: «HUcciienoBanue 3aKOHOMEPHOCTEH
MoauukanuoHHoi usMeHunBocT. IlocTpoenne
BAPMALMOHHOTO PSi/Ia U BAPUAIIMOHHON KPUBOII»

89. | 'enotunuueckas n3mMeHInBOCTh. KoOMOMHATHBHAS N3MEHUYHUBOCTh

90. | MyranmoHHas U3MEHYHBOCTh

91. | 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. DMUTeHEeTUKa U
SIUTCHOMUKA

92. | I'eneruka yenoBeka. [IpakTudeckas padora Ne 4:
«CocTaBjieHHe U AHAJIU3 POA0CIOBHOI)

93. | MeToasl MEIUIIMHCKON T€HETUKHU

94. | 3naueHne MEIUIMHCKON Fr€HETUKU B MIPEIOTBPALICHUH U JICUCHUU
TeHeTUYECKUX 3a00JIeBaHMI YellOBEKa

95. | MroroBasi KoHTpOJbHas padora 3a Kypc 10 ki1acca

96. | AHanu3 UTOTOBOI KOHTPOJIBHOU paboThl. OCHOBHBIE TOHATHUS
CEJIEKIINU

97. | Metob! cenekmoHHOM paboTel. JIaGopaTopHasi paGora Ne 11:
«M3y4yeHne MEeTOI0B CeJICKIUHN PACTEHUIN»

98. | locTmkeHHsI CENEKIIUN PAaCTEHUN 1 )KUBOTHBIX

99. | CoxpaHeHue, U3y4eHHE U UCTIOIB30BAHNE T€HETHUYECKUX PECYPCOB

100.| buoTexHoIIOTHS KaK HAyKa U OTPacib MPOU3BOJICTBA

101.| OcHoBHbIE HaPaBJICHUS CUHTETUYECKOH OHOJIOTHU

102.| XpomocomHas 1 TeHHast MHKeHepHst. MeTuIHCcKue

OMOTEXHOJIOTUHU

Hroro: 102 yaca




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

I[aTa NMPpOBECACHUS

Ne | Tema ypoka f— baxT
1| OsomonmonHas reopus Y. lapsuna
2 | IBwxymme cuibl 3Bosonuy BuoB 1o Y. lapeuny
Boprba 3a cymecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN
3| otbop
4 | CraproBasi TMarHOCTHKA
AHanu3 ctapToBOoi 1uarHocTuku. @opMupoBaHue
CHHTETHYECKOH TEOPHH IBOJIOIMH. DTaIbl YBOITIOIUOHHOTO
5 | mporecca: MUKPOIBOJIIOIHS 1 MAKPOIBOIFOIIHS
6 | [omynsius — 31eMeHTapHas eIMHHIIA YBOTFOIHA
3akoH reHeTudeckoro paBHoBecus k. Xapau, B. BaiinGepra.
JladopaTopHas pa6ora Ne 1: « BoifiBjieHUe U3MEHYNBOCTH Y
7| ocobeii 0IHOTO BHI2)»
8 | DnemenrtapHbie (paKTOPBI IBOJOIIH
9| Dddexr ocHoBaTenss. DPPeKT OyTHIIIOYHOTO TOPIBIIIKA
Murpanuu. M3onsauuu nonysiuii: reorpaduyeckas,
10 | Owmonormdveckas
11 | EctecTBeHHBIN 0TOOP — HaNpaBJISIOMIMKA (HaKTOp IBOTIOIUU
12 | TlomoBoii oTOOP
[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yiIbTaT
MukposBostonny. Jlaboparopuasi padora Ne 2: «M3yuenue
13 | apomopdo30B U HAHOATANTAMII Y PACTEHHH H JKHBOTHBIX»
[Tpumepsr mpucnocoOaeHU y OpraHu3MoB: MOP(OJIOTHUECKHE,
¢buznonoruyeckue, OMOXUMHUYECKUE, IIOBEICHUYECKHUE.
JlaGopatopHnasi padora Ne 3: «IIpucnocod/ieHusi OpraHu3MoB
14 | W MX OTHOCHTEJIbHAS 1EJIeCO00PA3ZHOCTDHY
Bupn, ero kputepuu u ctpykrypa. JlaboparopHasi padora Ne 4:
15| «CpaBHeHHe BHIOB 10 MOP(OJOrHIYeCKOMY KPUTEPHIO»
16 | Crpykrypa Buja
17 | BunooOpa3zoBaHHE KaK Pe3yJbTaT MHUKPOIBOJIOIHMH
18 | CBs3p MUKPOZBOJIONUH U SITUAEMHOJIOTHH
O6061menue o Teme «MUKPOIBOIIONUS U €€ PE3yIbTaThD».
19 | Pemenue 3amauuii EI'D
Makxpossosmtonusi. [laneoHtonornueckue METO bl U3yUeHUs
20 | »BosrOIINUA
21 | buoreorpaduueckne METOIbI U3YUEHUS IBOJIIOINH
DOMOPHUOTIOTUYECKHUE U CPABHUTEIHLHO-MOP(OIOTHUECKHUE METOIbI
22 | W3y4eHHUs SBOJIIOIUH
MounekynsapHO-reHeTHUecKue, OMOXUMHUYECKUE U
23 | MareMaTH4eCKHe METOJbl H3y4eHHs DBOJIOLUU
24 | OOmue 3aKOHOMEPHOCTH 3BOJIOIUU
25 | ApantuBHas paguanys. HepaBHOMEPHOCTH TEMIIOB YBOJIIOIIMH
O606mmenue mo TemMe «MaKkpoIBOTIOIUS U €€ PE3yTbTaThI».
26 | Pemenue 3amanuii EI'D
27 | Hayunble runotes3sl IPOUCXOXKACHUS )KU3HU Ha 3emIie
28 | JlonayuHble MPEACTABICHUS O 3aPOKICHUH KU3HU
29 | OcHOBHBIE dTanbl HEOPTaHUYECKOUN IBOTIOINH
30 | T'mnore3sl 3apoXkKAECHUS KUZHU
31 | MUcropus 3eminu u METOBI €€ U3YYCHHUS
32 | HayanpHbIe 5Tanbl OpraHUYEeCKON IBOIIOLUN
33 | DBouroLus 3yKapuoT




OCHOBHBIE dTalbl 9BOJIIOLUHA PACTUTCIIBHOI'O MHUpa.
IIpakTnueckas padora Ne 1: «3yyenue ocodeHHOCTEH

34 | cTpoeHHsi pacTeHMii pa3HbIX O0THEJIOB»

35 | OcHOBHBIE 3TaIbl YBOJIOIHMH )KUBOTHOTO MHPa
Opomonus )kUBOTHBIX. IIpakTHyeckas padora Ne 2:
«M3yueHue 0cOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX

36 | KMBOTHBIX»

37 | PaszBuTHe XH3HH Ha 3eMJIC TI0 3paM U IIepHOIaM

38 | MaccoBble BRIMHUpPaHHS — HKOJIOTHIECKUE KPUZHUCHI MTPOIIIIOTO

39 | CoBpeMeHHBII SKOJOTHYECKUN KPHU3HC, €T0 0COOCHHOCTH

40 | CoBpeMeHHasi CHCTEMa OPraHUYeCKOTO POIILIOTO

41 | OcHOBHbIE CHCTEMATHUYECKHUE IPYIIbI OPraHU3MOB
O6061mmenue o teme «IIpoucxoxaenue v pa3BUTHE KU3HU Ha

42 | 3emney. Pemenne 3agannii ET'D

43 | AHTpPOIIOJIOTHS — HAyKa O YEIOBEKE

44 | Pas3BuTHE NPEJCTABICHUHN O IPOUCXOKACHNUN YEJIOBEKa
MecTo yenoBeKa B CHCTEME OPraHUIeCKOTO MHUPA.
JladopaTopHas padora Ne 5: «M3yuenune ocodeHHOCTEH
CTPOEHHS CKeJIeTa YeJ0BeKa, CBA3aHHBIX ¢

45 | nmpsAMOXOKIEeHHEM»

46 | JIBmKyIme CHIIBI aHTPOTIOTeHEe3a
CooTHoleHne OMOJOrMYEeCKUX U COIUANIBHBIX (DaKTOPOB B

47 | aHTpoOmoOreHes3e

48 | OcHOBHBIC CTAJIMN AHTPOIIOTECHE3a

49 | TlaneoreHeTuka M NaJleOr€HOMHKA

50 | DBosonysi COBpEMEHHOTO YeJI0BEKa

51 | Yenomedeckue pachl.

52 | MexXIuCUMIUIMHAPHBIE METOIBI aHTPOTIOJIOTHH
O606mmenue mo Teme «I[IpoucxoxaeHune yemoBeka —

53 | antpomoreHe3y. Pemenue 3aganuii EI'D

54 | 3apoxacHNE U Pa3BUTUE YKOJIOTHH

55| Meroabl 3KOJI0Truu

56 | 3HaueHue HKOJIOTUYECKUX 3HAHUM U1 YeJIOBEKa

57 | Dxomornueckue GakTopbl

58 | Aomotnueckue dakTopbl. CBET KaK KOJOTHUECKHI (HaKkTop
Abuotuueckue paktopsl. Temneparypa Kak 3KOJIOTHUECKUN

59 | dakrop
Abuotuueckue pakTopsl. BrakHOCTh Kak 9KOJIOTHUECKUN
¢dakrop. JlabopaTopnasi padora Ne 6: KAHATOMHYECKHE

60 | oco0eHHOCTH PACTeHHIi U3 Pa3HBIX MECT OOUTAHMS
O6061eHue o TeMe «IKOJIOTrs — HayKa O B3aUMOOTHOLIECHUSIX

61 | opranusmoBy». Pemenue 3ananuii EI'D

62 | Cpensl oOMTaHNs OPraHU3MOB

63 | buonoruueckue puTMbI

64 | JKusHeHHble (JOPMBI OPraHU3MOB

65 | buotnueckue pakTophl
3HayeHne OMOTUYECKUX B3aUMOJEHCTBUM JUISI CYIIIECTBOBAHUS

66 | opraHu3MoB B cpelie OOUTaHMs
O606menne no Teme «OpraHu3Msel U cpesia oouTaHus». Perenue

67 | 3amauwnii EI'D

68 | DOkosornyecKkue XapaKTePUCTHKHU MOMYJISIIIUU
OcHOBHBIE TIOKA3aTeNN MOMYJISAILNH: YUCICHHOCTb, INIOTHOCTD,

69 | BO3pacTHas U MOJIOBAs CTPYKTYypa

70 | OcHOBHBIE MOKA3aTENIN NOMYJISIIMU: POKIAEMOCTD, IPUPOCT,




TCMII pOCTa, CMEPTHOCTb, MUT'PAlITUN

71 | DxoJiornyeckasi CTpyKTypa NONyJIsUU
72 | JluHamuKa MOMYJISAIUH U € Perysius
73 | KpuBble pocta YuCIEHHOCTH nonyssiiuy. KpuBble BBKUBAaHUS
DkoJiornueckas Huma Buja. Jlaboparopuas padora Ne 7:
74 | «llpucnocodieHnsi ceMsiH pacTeHHii K pacceleHUI0»
75 | Bun kak cucrema nonynsuui
76 | 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIMI KUBOTHBIX
77 | CooO0mecTBo OpraHu3MoB — OHOIEHO3
78 | DkocucremMa Kak OTKPBITasi CUCTEMa
79 | KpyroBopoT BEemecTB ¥ MOTOK YHEPTUH B SKOCHCTEME
80 | OcHOBHBIE MOKA3ATEIN YKOCUCTEMBI
81 | DxoylormyecKkue MUpPaMuIbI
82 | W3menenwus cooOMIECTB — CYKIIECCHH
[TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p B PEK. DKOCUCTEMBI
83 | Mopeii 1 OKeaHOB
[Ipupoanbie 3KocHCcTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTEMEH,
84 | mycTHIHB
85 | AHTpoOIoreHHbIe YKOCHUCTEMBI
Ypboskocucremsl. [Ipaktuyeckas padora «M3yuenue u
86 | omucanue ypOOIKOCHCTEMBDY
3akoHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMO,ICHCTBUN
87 | opraHu3MOB B DKOCHCTEMAaX
MexaHn3Mbl BO3JEHCTBUSA 3arPSI3HEHUIN Pa3HbIX TUIIOB Ha
cyOopraHM3MeHHOM, OPraHU3MEHHOM, MOMYISIIUOHHOM 1
88 | aKoCHMCTEMHOM ypPOBHSX
89 | HToroBasi KOHTPOJIbHAN padoTa
AHanu3 UTOTOBOM KOHTPOJIBHOU paboThl. buocdepa —
90 | oOmemnnaneTapHas 000J0YKa 3eMIIH
91 | Vwuenue B. 1. Bepnaackoro o 6uochepe
92 | 3aKOHOMEPHOCTH CYIIECTBOBaHMS Ouochepbl
93 | KpyroBopoThl BEHIECTB U OMOTCOXUMHYECKUE ITUKITBI
94 | 3onanpHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIIH
95 | VcroitunBocTh Onochepsl
96 | DxoylornyecKue KPU3UCHI U UX MPUUUHBI
97 | BosnelicTBue yenoBeka Ha Ouocdepy
AHTPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIbHBINA U )KMBOTHBIH
98 | wmmup
99 | Oxpana npupoisl
OcHOBHbBIE IPUHILIHUIIBI YCTOMYUBOTO PA3BUTHUS YEIIOBEUYECTBA U
100 | mpupossl
ParonanbHo€ MpUPOIONIOIB30BaHUE U COXPAHEHHE
101 | Ouonormyeckoro pazHooOpasus 3emin
O606menne no Teme «buocdepa — rnmodabHas 3KOCUCTEMAY.
102 | Pemenue 3amanuii EI'D

Hroro: 102 yaca




