MHUHHCTEPCTBO ITPOCBEIEHUS POCCUICKON ®EIEPAITNHA
Komurer o0pa3zoBanns, HayKku 1 Mojoae:xkHoi moautnku Boarorpaackoii odiacru
KpacHookTs0pbcKOe TEpPHTOPHAJILHOE YIPABJICHHE JeNapTaMeHTa 0 00pa3oBaHNI0

Aamuaucrpanund Boarorpana.

MOY CIII N298

PACCMOTPEHO COI'JIACOBA SERKIEHD
Pykosogutens MO M 3aMeCTHT, %Topa mo VBP g
£
JL.IO. KonecHukoBa o A O.M.Pocnasuesa -EEL 4 7
IMpotokon MO Nel ITpoTokon mejarornyeckoro A Hpmca{-}@ZZO Szl
ot «30» arrycta 2024 . coBeta Ne 1 or «30» aBrycT_@;‘ZQM_?.-.
ot «30» aBrycra 2024 r. perans S
'1‘:1',?.:
PABOYASA INIPOT'PAMMA
(ID 3631982)

y4e6HOro mpeamera «buosiorus. Yriy0/eHHbIil yPOBEHb
s obyqaromuxest 10 —11 knaccos

r. Boarorpan 2024-2025



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOnomy npenmety "buonorus" (nanee - 61osIoTHsI) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuuny, PI'OC COO, Konuenmuu npenogaBanusi yueOHoro npeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (eiepaabHOil paboueil mporpaMMbl BOCTIUTAHHMS.

VYuebusblii npenmet «buonorusy yriyonéunoro ypoHst uydenus (10—11 kmaccel) sBiIsieTCst OJHUM
U3 KOMIIOHEHTOB MpenMeTHON oOmacti «EcTecTBeHHO-HaydHbIe mpeaMeThl». (COTriIacHO TOJIOKEHUSM
@I'OC COO npodunbHbIe ydeOHBIC TIPEAMETHI, U3ydaeMble Ha yriIyOJIEHHOM ypOBHE, SIBIISIOTCS CIIOCOOOM
muddepeHnanun  00y4eHHs Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUsS W IMPU3BAHBI 00ECIICYHUTH
MIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM OOLIMM, CpeIHUM HPOPEeCCHOHATBHBIM U BBICIIAM
oOpazoBanueM. B TO e Bpemst KaXAblii M3 3THUX y4eOHBIX NMPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHrue 00pa30BaTENbHBIX, BOCHHUTATEIBHBIX ¥ PA3BUBAIONIMX 33/1a4, CBS3aHHBIX C
npodopueHTaIeid 00yJalonuxcsi W CTUMYIHPOBAHMEM HWHTEpeca K KOHKPETHOH 001acTH HaydHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" na€r npeacraBieHue O 1EIW U 3a7a49aX U3YICHHS
yueOHoro mpenmera «buonorus» Ha yriayOJ€HHOM YpOBHE, ONpeNeNsieT 00s3arelibHOe (MHBAPUAHTHOE)
MPEeMETHOE COJIepKaHNe, €r0 CTPYKTYpPHPOBAaHHE MO pa3/ielaM M TeMaM, paclpelelieHHe MO Kiaccam,
PEKOMEH/yeT IOCIIe0BATEIFHOCT HM3YYEeHUSI y4eOHOro MaTepuana ¢ Y4ETOM MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4eOHOTO Ipoliecca, BO3PACTHBIX ocoOeHHOocTel oOydaromuxcs. B
nmporpaMme Mo OHOJIOTHW pealn30BaH TMPHHIUI MPEEMCTBEHHOCTH C HM3YYe€HHEM OHOJIOTHMH Ha ypOBHE
OCHOBHOTO 00miero oOpa3oBaHusi, Oiarofapsi 4emy NMpOCMaTPUBACTCsS HANPABICHHOCTh HA TOCIEYIOIIEe
pa3BuTHE OHOJOTMYECKMX 3HAHWHA, OPHUEHTUPOBAHHBIX Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIIJICHHUS, TIPEICTABICHUH O 3J0pOBOM 00pase KHU3HH, Ha BOCIIUTAHHE
OEpeKHOTO OTHOIICHUS K OKPYXalolled MPUpOIHOU cpene. B mporpamme mo OHMOJIOTHHM TakKe MOKa3aHbI
BO3MOJKHOCTH yueOHOTO npeamera «buomnorus» B peanuzaruu tpedboBanniit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METaNpeIMETHbIM M MPEAMETHBIM pe3yibTaTaM OOy4deHHs U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATENBbHON JESATEIbHOCTH 00YyYaoIIUXCsl 0 OCBOCHUIO COJIEPKAaHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 0Opa3oBaHus.

VYueOnnii mnpeamer «buosorus» Ha ypoBHE cpemHero oOmiero oOpa3oBaHHS —3aBeplIaeT
Oouosnoruueckoe oOpa3oBaHME€ B INIKOJE W OPUEHTUPOBAH HA paCHIMpEHUE U YriIyOlleHue 3HaHui
oOyyaronuxcs O KUBOM HpHUpOJIE, OCHOBAX MOJIEKYISPHONW W KJIETOYHON OHOJOTHH, SMOPUOJIOTUU H
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJICKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yuebHoro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOy4aromuxcs K MOCIEAYIOIIEeMY IOJIy4eHHI0 OMOJIOTMUECKOro 00pa3oBaHUs B By3ax H
OpraHMu3aIUsaX CpeaHero npodeccuoHalbHOT0 00pazoBanus. OCHOBY €ro COJepKaHUsSI COCTABIISIET CHCTEMa
OMOJIOTMYECKUX  3HAHWM, MOJIyYEHHBIX TNpPU  M3YYEHUH  OOYYAIOIMIMMHCS  COOTBETCTBYIOIIHMX
CUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOIO 00mero oopazoBanus, B 10—11 kmaccax atu
3HaHUS TOJYYaroT pa3BuUTHE. Tak, paclupeHbl U yriIyOlleHbl OMOJOTMYECKHe 3HAHUS O pPACTEHUSX,
KUBOTHBIX, TpHuOax, OaKkTEepHsiX, OPraHu3Me YelOBEeKa, OOIINX 3aKOHOMEPHOCTSIX KH3HU, JTOTOJTHUTEIHHO
BKJIIOUEHBI OWMOJIOTMYECKHE CBEJIEHUS MPHUKIAJHOTO U TOUCKOBOTO XapakTepa, KOTOPbIE MOKHO
WCIOJIb30BAaTh KaK OPUEHTHPHI Ul MOCIEAYIOIero BriOOpa mpodeccur. Bo3mokHa Takke MHTErpalus
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHHSIMH, MOJYYCHHBIMU OOYYarOIIUMHUCS TIPU U3YyYCHHUH
(bu3MKN, XUMUH, Teorpa@uu 1 MaTeMaTHKH.

CtpykTypa mporpammbl 1o ydeOHOMY mpeamery "buosorus" oTpaxaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIFOLIMOHHBIN MOAXObI K H3ydyeHHI0 6uonoruu. CoriacHO UM, U3y4aroTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHble I KHUBBIX CHUCTEM PA3HOIO YPOBHS OpraHU3allMy, 3BOJIOLMHM OPraHUYECKOro MHpa Ha
3emiie, COXpaHEHHs OMOJIOTHYECKOro pa3HooOpaszus IuiaHeThl. Tak, B 10 kiacce H3y4yaroTcs OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHH, 3MOPUOJOTMM M OHOJOTMU Pa3BUTHs, I€HETUKU U CENEKIUH,
OMOTEXHOJIOTMM M CHUHTETHYECKOM OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHMUSA OO0ydarouuxcs Mo OOTaHUKE,
300JIOTHH, aHATOMHH, (puznosioruu uyenoBeka. B 11 kmacce M3y4aroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U yueHHue o orocdepe.

VYuebublil npeamer «buosorus» mnpusBaH 00eCHEYUTh OCBOCHHE OOYYAIOUIUMHCS OMOJIOTMYECKHX
TEOPHUH U 3aKOHOB, WJEH, MPUHIMIIOB U MPaBWI, JEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYyYHOMH
KapTUHBl MUpA, 3HaHUH O CTPOEHUH, MHOTOOOpa3WHu M OCOOEHHOCTSIX KIETKH, OpraHu3Ma, MOIYJISIHH,



OMOIIeHO3a, SKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JIOCTH)KCHHUSAX, COBPEMEHHBIX MCCIIECOBAaHUSIX B
OMOJIOTUH, TPUKIAJHBIX acHeKTax OMOJIOTMYECKMX 3HaHWM. s pa3BUTHS M TOJJICp)KaHHUS HHTEpeca
oOyyaromuxcs K OMOJIOTUU HApsALy CO 3HAUUTEILHBIM 00BEMOM TEOPETUYECKOTO MaTepHalia B COJICPKaHUH
IIPOrpamMMbl IO OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAaHOBIICHHS M Pa3BUTHS TOM MM MHOU
oOmacti OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHHE BaKHEHIINX
OMOJIOTUYECKUX U HKOJIOTHUYECKUX MTPOOIIEM.

Henp wu3yueHust ydeOHOro mpenmera «buonorus» Ha yriIyONE€HHOM YpOBHE — OBJIAJICHUE
00yJaromMMUCs 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAIBHON OpraHM3alluy )KUBBIX CHCTEM PAa3HOTO paHTa H
npuoOpeTeHne yMEHUI MCIOJIb30BaTh 3TH 3HAHUSA B (POPMUPOBAHMM MHTEpECa K OMPeAeIEHHOW 00IacTH
npo(hecCHOHANBPHON JIEATEIIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WM K BBIOOpPY y4eOHOTO 3aBeleHHs JUIs
MIPOJIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHus.

JlocTiokeHne 1[enu u3ydeHus ydeOHoro mpenmera «buwonorws» Ha yriyOl€HHOM ypOBHE
o0ecnieunBaeTcs PeIICHUEM CIIEIYIOLIUX 3a/1au:

OCBOEHHE OO0YyYaloIUMHCS CUCTEMbl OHOJIOTMYECKUX 3HAHWWA: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOPUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBUiaX, COCTABISIOUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3MM U OCOOEHHOCTSX OHOJOrHYeCcKHUX
cucteM (KJIE€TKa, OpraHu3M, MOMYyJALHKs, BHJ, OUOreoleHo3, Ouocdepa); 0 BBIJAIOMIMXCS OTKPBITHSAX U
COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

O03HAaKOMJICHHE OO0ydYarolMXcsi C METOJaMU TO3HAHUS KUBOW MPUPOJIBI: HCCIEN0BATENbCKUMHU
METOJIlaMU OHMOJIOTUYECKUX HAayK (MOJEKYJISPHONW W KJIETOYHOW OWOJOTHHu, SMOPHOJOTHM W OHOJIOTUH
Pa3BUTHUSL, TEHETUKH U CEJIEKIIUU, OMOTEXHOJIOTUN U CUHTETUYECKOM OMOJIOTUH, TAJIEOHTOIOT U, SKOJIOTHH);
METO/IaMU CaMOCTOSATEIBHOIO MPOBEAECHUS OMOJOTUYECKHX HCCIEe0OBAaHUN B JTaOOpaTOpUM M B MPUPOJIE
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIEHUE 00YJaIOIUMHCS YMEHUSIMHU: CAMOCTOSITENIbHO HAXOIUTh, aHAJIM3UPOBATh U MCII0JIb30BaTh
OMOJIOTMYECKYI0 HMH(OpPMAIMIO; IOJb30BaThCsl  OMOJOTHYECKOW TEPMHUHOJOTHEH U CHMBOJIMKOW;
YCTaHABIMBATh CBA3b MEXKIY pPa3BUTHEM OHOJIOTUM M COLHMAIBbHO-PKOHOMUYECKUMHU U IKOJOTUYECKHUMU
npo0ieMaMH 4eJI0BEUYECTBA; OL[EHUBATh MOCIEICTBUS CBOCH JIEATEIHHOCTH MO OTHOIIEHUIO K OKPYXKaroIIeH
MPUPOJHON cpele, COOCTBEHHOMY 3J0pPOBBIO U 3J0POBBIO OKPYKAIOLIUX JIOJEH; OOOCHOBBIBATH H
cobmoaTh Mepbl TPO(OUIAKTUKKA WHOEKIIMOHHBIX 3a00JICBaHWM, MpaBWJia TOBEACHUS B TMPUPOJE U
obecrnieueHns 06€30MacHOCTH COOCTBEHHOM KU3HEAEATEILHOCTH B UYPE3BBIYANHBIX CUTYaLUIX MPUPOIHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIC HAYYHbIE OTKPHITUS B 001aCTH OMOJIOTUH;

pa3BUTHE y 00YYaIOIINXCSI MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCe 3HAKOMCTBA
C BBIJAIOMIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU HCCIEAOBAHUSMU B OHOJIOTHUH, PEIIaeMBIMH €I0
npoOieMaMH, METOJOJIOTHEN  OWOJIOTUYECKOTO0  MCCIEIOBAaHUSA, MPOBEICHHS  AKCIEPUMEHTAIbHBIX
UCCIIeIOBAaHUM, pelieHns: OMOJOrMUYeCKUX 3a1a4, MOJCIUPOBAHMS OHOJOTHYECKIX 0OBEKTOB U MPOLIECCOB;

BOCITUTaHHE y OOyYaIOMINXCs [IEHHOCTHOTO OTHOIIECHHUS K JKUBOM MPUPOJAE B LIETIOM U K OTAEIbHBIM
e€ 00beKTaM U SBICHUSM; (OPMUPOBAHUE IKOJOTUUECKON, T€HETUYECKONH TPAMOTHOCTH, OOIIeH KyIbTYpbI
MOBEJICHUS B IPUPOJEC; MHTETPAIIUN €CTECTBEHHO-HAYUHBIX 3HAHUI;

npuoOpereHne OOYyYarOIIMMHKCS ~ KOMIIETEHTHOCTH B  PAlMOHAJIbHOM  IPHUPOJIOTOIB30BAHUU
(coOmroenne mpaBUi TMOBEJACHHS B MPHUPOJE, OXpPaHbl BHJOB, 3KOcHUCTeM, Ouochepsl), COXpaHEHHH
COOCTBEHHOTO 37I0POBbS U 3/I0POBbs OKPYKAIOIINX JHOeH (coOmtoneHust Mep npoduaakTuky 3a001eBaHUM,
obOecrieueHre O€30MAaCHOCTH  KHU3HEACATETbHOCTH B  YPE3BBIYAWHBIX CUTyallUsX MOPUPOJAHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs OMOJOTHYECKHX 3HAHUM M YMEHHH B MOBCEIHEBHOM
KHU3HU;

CO3/IaHUE YCIOBHH /51 0CO3HAHHOTO BBIOOpa 0OydYaroLIMMKCS MHIUBHIyalbHON 00pa3oBaTebHON
TPAEeKTOPUH, CIIOCOOCTBYIOLIEH MocIenyouemMy NpopeccuoHaIbHOMY CaMOOIIPEIEIEHUI0, B COOTBETCTBUU
C MHJMBH/IyalbHBIMH UHTEPECAaMH U OTPEOHOCTSIMU PETHOHA.

OOmiee yucIO0 4YacoB, OTBEACHHBIX HAa H3ydyeHHE OWOJIOTMM Ha YIiyOJIEHHOM YPOBHE CPEIHEro
obmiero oopaszoBanus, coctanisier 204 gaca: B 10 knmacce — 102 vaca (3 yaca B Hegento), B 11 kmacce — 68
gacoB (2 yaca B HEJIENIO).

OT0Oop oOpraHu3allMOHHBIX (GOPM, METOJAOB M CPEACTB OOy4deHUs OMOJIOTMU OCYILIECTBIISETCS C
y4€TOM CIEIU(PUKH €r0 COAEpKaHMUs U HANpaBJIEHHOCTH Ha MPOJIOJDKEHHE OHOJIOTHYECKOTO 00pa3oBaHUs B
OpraHu3aIUsaX CPeAHEro NpoecCHOHAIBHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNbHBIM YCIIOBUEM IIPU 00y4eHHM OMOJIOTUHU Ha YriyOJIEHHOM ypOBHE SABIISICTCS MPOBEIECHHE
na0opaTOpHBIX M TMpakTHueckux paboT. Tawke ydactue 0OydarOIIMXCSl B BBINIOJHEHWU IPOEKTHBIX H



y4eOHO-HMCCIIeIOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX OIMpENeseTcss YYUTEeIeM Ha OCHOBE MMEIOIIUXCS
MaTepUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

COILEPKXAHUE OBYUYEHUA

10 KJIACC

CopnepxaHue NPOrpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOIAUT B IIPOBEPKY I'OCYAAPCTBEHHOM
uroroBoi arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHass Ouojoruss — KOMIUIEKCHass Hayka. Kparkas wuctopus pa3BuUTHS OHOJIOTHU.
buonornyeckne Haykn W u3ydaemble UMH TNpoOiembl. DyHIaMEHTaIbHBIC, NMPHUKIAIHBIE W ITOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MHpA.
[Ipodeccun, cBsizanHble ¢ OMoONOTHEH. 3HAaYeHHE OHMOJOTMHM B TPAKTHUYECKOW NESITEIBHOCTH YelIOBEKa:
MEUIINHE, CEIbCKOM X035IICTBE, TPOMBIIIJIEHHOCTH, OXpaHEe MPUPO/IbL.

JdeMoHcTpauuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. [lapsun, Y. 'apseit, I'. Menpens,
B. W. Bepnaackuii, WM. II. IlaBnoB, M. W. Meunuko, H. W. BaBumo, H. B. Tumodees-PecoBckuii,
Hx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauie! u cxembl: «CBsi3b OMOJIOTUH C APYTUMU HayKamuy», «CrcTeMa OMOJIOTHYECKUX HAyK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucreMpl Kak mpeaMerT u3ydeHuss Ouonoruu. CBOHCTBa KHUBBIX CHCTEM: E€IWHCTBO
XMMHUYECKOTO COCTaBa, JWUCKPETHOCTh U LEJIOCTHOCTb, CJIOXHOCTh U YIOPSJAOYEHHOCTh CTPYKTYpBHI,
OTKPBITOCTh, CAMOOPTaHU3AI1sl, CAMOBOCIPOU3BEACHHE, Pa3APaKMUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHv3alvy >KUBBIX CHUCTEM: MOJEKYJISIPHBINA, KIETOYHBIN, TKAaHEBBIN, OPraHW3MEHHBIMH,
MOMYJIALIMOHHO-BHJIOBOM, 9KOCHCTEMHBIN (OMOTEO1ICHOTHYECKHIT ), o6uochepHbIil. [Tpoueccsr,
MIPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHbIE MpPHU3HAKU KUBOTO. JKu3Hb Kak (opma CyliecTBOBaHUS
Marepuun. Hayku, nzydaroniye >KMBbl€ CUCTEMBI Ha Pa3HbBIX YPOBHSX OpraHU3ALIMH.

N3yuenne kuBBIX cucTeM. MeToasl Owojornyeckod Hayku. HaOmroneHue, wu3MepeHue,
SKCIIEPUMEHT, CHUCTeMaTh3alus, MeTaaHanu3. [loHdaTHE O 3aBUCMMOM W HE3aBUCUMOW IEPEMEHHOM.
[TnanupoBanue skcnepumenTa. [loctanoBka u nmpoBepka runores. Hynesas runoresa. [lonstue BeiOOpKH 1
e€ gocroBepHOCTh. PazOpoc B 6uonornueckux AaHHbIX. OleHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yJIbTaTOB.
[IpuunHbl HCKa)XKEHUS PE3YJIbTATOB dKCIIepUMeEHTa. [[oHATHE CTaTHCTUYECKOTO TECTa.

JdemoHcTpauuu

Tabauiel u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «buosnoruueckue cucreMmol», «CBONWCTBA KUBOM
MaTepum», «YPOBHU OpraHU3alMy )KUBOM NpUpoap», «CTpoeHue KUBOTHOU KIETKN», « TKaHU )KMBOTHBIX),
«CHcTeMbl OpraHoB YeJIOBEYECKOro opraHuiMay, «buoreorieHos», «buocdepa», «MeToapl H3ydeHHs )KUBOU
MIPUPOJIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHME [UIsl TPOBEACHHUs HAONIOACHUN, H3MEpEeHUil,
9KCIIEPUMEHTOB.

IpakTHyeckasi padora «/crnonp30BaHue pa3IMYHBIX METOJOB MPU U3YUEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Krnetka — cTpykTypHO-(GyHKIMOHAIbHAS €IUHUIA KUBOTO. Mctopus OTKpbITHS KiIeTkH. PaboTbl
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. [llneiinen, P. BupxoB). OcHOBHbIE MOJOXKEHHS
COBPEMEHHOM KJIETOYHOW TEOPUH.

MeToipl MOJEKYISPHONH W KIETOYHOW OWMOJIOTMU: MHUKPOCKOMHS, XpoMaTtorpadus, 31aexTpodopes,
METO/I MEUEHBIX aTOMOB, JAuddepeHInanIbHoe EeHTPUPYTHPOBaHUE, KyIbTUBUPOBAHUE KIETOK. M3yueHue
Quxcuposannvix  Kiemok. DIEKTPOHHAs MUKpockonus. Koxgokanvuas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

Hoptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIH MUKpPOCKOM», «lcTopus pazBuTHS
METO/I0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM ~ MHUKPOCKOT,  MHKpOTpernaparhl  pacTHUTENbHBIX, JKUBOTHBIX U
OaKTepUaTbHBIX KIETOK.

IpakTuueckas  padGora «/3ydeHne  MeTOJOB  KJIETOYHOH  Ouosorun  (Xpomatorpadus,
anekTpodopes, nupdepenimansHoe neHTpudyruposanue, [1LP)».




Tema 4. Xumudeckasi OpraHu3anusi KJIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- M YIbTPAMHMKPOXIEMEHTHl. Bona u €€ posb Kak
pacTBOPUTEIIS, peareHTa, yuacTHe B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETyIsiLuU. MUHepalbHbIe BELLIECTBA
KJIETKH, UX OMOJoTHYecKas pojib. Pojib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornueckue mnonaumepsl. benku. AMHHOKHCIOTHBIM COCTaB
6enkoB. CTpykTyphl OenkoBOi Mosekynsl. [lepBuuHast cTpykTypa Oenka, menTHIHas CBsi3b. BTopuunas,
TpeTWYHasi, dYeTBepTHUYHas CTPYKTyphl. [lenarypaums. CoiictBa OenkoB. Kiaccuduranms Oenkos.
buonoruueckue pynxnum 0enxoB. [Ipuonsi.

VYrneBoasl. MoHocaxapupl, JIucaxapujipl, OJMrocaxapuibpl M mnonucaxapuabl. OOwuUN 1u1aH
CTpOCHUS M (PU3HKO-XUMHUYECKHE CBOHCTBA yIIIeBOAOB. bronornueckue GyHKIMH yriIeBOIOB.

Jlumuper.  TwapodwieHo-TUApOodoOHBIe cBolicTBa. Kiaccudukamust ymmuaos. Tpuriadmepuisl,
dochommmuapl, Bocku, crepouasl. buonornyeckue ¢ynkuuu mumuaos. OOmme cBoiicTBa OMOIOTHUECKUX
MeMOpaH — TeKy4ecTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MOJIYITPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JITHK u PHK. Crpoenne nyxienHoBbix kuciot. Hykneorunsl. [IpuHimn
komruieMenTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crimpans. MecToHaxoxaeHHe u
ounonornueckne Gpyukiuu JHK. Bugast PHK. ®ynkuun PHK B kietke.

Crpoenue mosekynsl AT®. Makposprudeckue cszu B Mosiekyiae AT®. buonornueckue QpyHKInu
AT®. BoccraHoBlIeHHbIE TIEPEHOCUMKH, HUX (YHKIUU B KIETKE. /pyeue Hykieozuompugpocghamol
(HT®). CexsenupoBanue JJHK. Memoowsr cenomuku, mpanckpunmomuru, npomeomuxu.

CrpykrypHass Ouonorusi: OuOXUMHUYECKHE U OuMOpU3MYECKHe UCCIEJOBaHUS COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYphl OHOMONEKyN. Modenuposanue cmpykmypsvl U QyHKyuti OUOMONEKYI U UX
Komniexkcos. Komnvromepuwiii Ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpauuu

Ioprpetsr: JI. ITonmunar,  [Ix. Yorcon, @. Kpuk, M. Yunkunc, P.®panxkimn, @. Conrep,
C. Ilpy3unep.

Jlnarpammel: «Pacnpenenenie XMMHUYECKHX 3JIEMEHTOB B HEXKHMBOW mpupoae», «Pacmpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabauiel u cxembl: «Ilepuoauueckas Tabnuia XUMUYECKUX AJIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJbI», «BemecTBa B coctaBe opraHu3mMoB», «CTpoeHHE MOJCKyNIbl Oenkay», «CTpyKTypbl OETKOBOM
MOJIEKYJIbI», «CTpOEHHE MOJIEKYJ YIIIEBOJIOB», «CTpOEHHE MOJIEKY] JTUMUI0BY», «HYyKIIEMHOBBIE KUCIOTHD»,
«Ctpoenue moJiekysibl ATDy.

O6opynoBaHue: XuMU4ecKas mocya u 00opy10oBaHHe.

Jla6opaTopHasi padora «O0HapyxeHre OETKOB € TOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopHas padora «lccnenoBanne HyKJIEHHOBBIX KHCIIOT, BBIICIECHHBIX U3 KIIETOK PA3JIMYHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tunel  KIETOK:  dykapuoTHyecKas W mHpokapuotudeckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa3oBaHUs KIETKH.

CrpoeHue mnpokapuoThyeckoil kieTkd. Kierouynas crtenHka Oakrtepuil u apxeid. OcoOeHHOCTH
CTpoeHUusi reTepoTpodHOl M aBTOTPO(HON NPOKAPUOTHYECKUX KJIETOK. MecTo W pojb HPOKapuoOT B
OHOLIEHO3aX.

Crpoenue u (GYHKIMOHUPOBAHHME OJyKapuoTHueckoil kierku. [lmasmatmdeckass wmemOpaHa
(mnasmanemma). CTpykTypa IuIa3MaTH4ecKOW MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTHYECKYIO
MeMOpaHy: naccuBHbBIM (quddy3us, oOneruénHas nud¢ys3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIHI
akTUBHBINA TpaHcnopt). [Tomynponuriaemocts MmeMOpansl. Pabota HaTpuii-kaiueBoro Hacoca. DHJIOLMTO3:
NUHOLUTO3, (aroruto3. Ox3ouuto3. Knerounas crenka. CTpykTypa W (yHKIMHM KJI€TOYHOH CTEHKH
pacteHuii, rpu6oB.

Hurommazma.  [uto3onme.  Llutockener.  JIBwkeHwe  nurtomiasMbel.  OpraHouabl  KIIETKH.
OnHomeMOpaHHBIE OpraHOMIBl KJIETKU: dHoMmIazmMarudeckas ceth (OI1C), anmapar ['onbku, IM30COMBI,
uX cTpoeHue u (GyHKIUH. B3aumMocBs3b 0JJHOMEMOPaHHBIX OPraHOMJIOB KiIeTKUu. CTpoeHHe rpaHyssipHOro
petukynyma. Mexanuzm nanpasnenus oeixkog ¢ IIIC. CuHTEe3 pacTBOPUMBIX 0enkOoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['magkuil (arpaHyfasipHbIi) >HOOIUIa3MaTHUecKuil peTukynyMm. CekperopHas (QyHKIMs amnmapara
TFomemxu. Moougurayus  benkos 6 annapame ITonvooxcu. Copmuposka 6benkos 6 —annapame
Tonvoorcu. TpaHcopT BelecTB B KieTke. Bakyomnu pactutenbHbIX kieTok. Kinerounsrii cok. Typrop.




[TonyaBTOHOMHBIE OpPraHOM bl KJIETKU: MUTOXOHAPUHM, IIACTUABL. [Ipoucxoocoenue MumoxoHopuu u
nracmuo. Cumbuoeenez (K.C. Mepeoickoscxuii, JI. Mapeynuc). CtpoeHue u (QyHKIIUM MHTOXOHAPUN H
wiactua. [lepBudHble, BTOPUYHBIE U CIIOKHBIC TUIACTH/IBI (DOTOCHHTE3UPYIOMIUX 3YKapUOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JISUKOTUIACTHI BBICIIUX PACTCHUM.

HememOpanusie opranouabl kiaetkun CrtpoeHune m (QyHKIMHM HEMEMOpaHHBIX OPraHOWIOB KIIETKH.
PubGocowmel. IIpomescymounvie  ¢unamenmsi.  MUKpOPUIAMEHTBL. AKMUHOBbIE — MUKPOQDUIAMEHMbI.
MplieuHble  KIETKU. AKMUHO8ble KOMNOHEHMbl Hemblieunblx Kiemokx. MuxkpotpyOouku. Kiierounslit
neHtp. CTpoeHne M JBIKEHHE KTYTUKOB U pecHHYeK. MUKpOTpyOOouKku mutoruiasMel. LlenTpuons. benxu,
accoyuupo8antvie ¢ MUKpoguiamenmamu u Muxpompyooukamu. Momophvie 6enxu.

Snpo. OOosouka sipa, XpOMaTUH, KapUOIIa3Ma, SAPBIIIKH, UX CTpOeHHE W (YHKIUH. SnepHbIi
OenkoBbIii MaTpuKC. [IpocTpaHCTBEHHOE PACTOI0KEHHUE XPOMOCOM B MHTEP(A3ZHOM SIIpe. DyXpomMamun u
eemepoxpomamun. bBenKku XpoMmaTUHa — TUCTOHBL. /JuHamuxa sA0epHoll 000n0uKU 8 mumo3ze. A0epHbiil
mpancnopm.

Knerounsie BkiatoueHus. CpaBHUTEIbHAs XapaKTEpUCTUKA KIETOK JSyKapuoT (pacTUTENIbHOM,
KUBOTHOM, TpHOHOIN).

JdeMoHcTpauuu

Hoptpetst: K.C. MepexkoBckuit, JI. Maprymuc.

Tabauiel 1 cxembl: «CTpoeHHE 3yKapUOTHYECKOW KiIeTKn», «CTpoeHue >KUBOTHOM KIIETKW»,
«CTpoeHHE PacTUTENIBHONU KIETKW», «CTpOoeHHuE MHUTOXOHIpUN», «Aapo», «CTpoeHne MpOoKapHOTUYECKON
KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIIpenapaTbl pPacTUTENbHBIX, >KMBOTHBIX KIIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KIETOK Pa3IMYHbIX OPraHU3MOB).

IMpakTnyeckas padora «/3ydyeHne CBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopHas pa6ora «VccnenoBanue mia3Monn3a 1 JeasMoan3a B PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckas padora «/3ydyeHne ABMKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX KICTKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHe SHEPruM B KJIeTKe

AccuMWIALMS U JAUCCUMUJISIMSL — JBE CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBIM H TeTepoTpodHBI. YdYacTHe KuCIopoJa B OOMEHHBIX IMpoIleccax. DHEPreTUYECKoe
obecrieuenue kieTku: npeBpamenne AT® B oOMeHHBIX Tporeccax. DepMEeHTATUBHBIA XapaKTep PEaKIuid
KJIeTouHoro Mmetabonusma. depmMeHTb, UX CTPOCHHE, CBOMCTBA M MexaHM3M JeicTBus. KodepMeHTHI.
Otnuuusi (QepMEeHTOB OT HEOPraHWYECKUX KaTalIu3aTOpoOB. beNKu-aKTUBATOpPbI U OEJIKH-UHTUOUTOPBHI.
3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKLUN OT pa3iIHuHbIX (PaKTOPOB.

[lepBUUHBIN CHHTE3 OPraHMYECKUX BeUIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHDIU
Gpomocunmes y obaxkmepuil. Céemocoouparowue nuemenmsl U NUSMEHMbl PeakyuoHHo2o yeumpa. Poib
XJIOPOTUIACTOB B Mporiecce hoTocunte3a. CBeroBas u TeMHOBas daszpl. @omoodvixarnue, Cs., Co- u CAM-munwvi
Gpomocunmesa. llpogyktuBHOCTh (hoTOCHHTE3a. Biusinue paznuuHbix (hakTOpoB Ha CKOPOCTh (POTOCHHTE3A.
3HaueHne POTOCHHTE3A.

XemocuHre3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTpuduuupyromme OaKkTepuw,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnasrpobHbie opranu3mMbl. Buabl Oposkenus. [IpoaykTsl OpoeHUs U UX UCHOJIb30BAaHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPraHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3H il

AdpobHBIE OpraHu3Mbl. DTambl 3Heprerudeckoro oomena. IloaroroBurenbHbiid dTam. [nukonn3 —
0ECKUCIOPOHOE paCIIEIIEHHE TTTIOKO3BI.

buonoruyeckoe OKHCIEHHE, WIM KJIETOYHOE JbIxaHue. Poyib MHTOXOHApPHUH B Ipoleccax
ouosornyeckoro okucieHus. lluknmdeckue peakiuu. OkuciaurenabHoe QochopunupoBanue. Inepaus
membpannozo epaouenma npomonos. Cunmez AT®: paboma npomonnoti AT®-cunmaszwl. IlpenmyiecTBa
a’po0OHOro MyTH 0OMEHa BEIECTB Mepe]] aHadpOoOHBIM. DPHEKTUBHOCTh SHEPTETUYECKOTO OOMEHA.

JdeMoHcTpanuu

Hoptperst: JIx. [Ipuctin, K. A. Tumupsizes, C. H. Bunorpaackui, B. A. Durensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «@oTOCUHTE3», «DHEpreTHUecKkuii ooMen», «buocunres Oenka», «CTpoeHue
bepmeHTa», «XEeMOCHHTE3Y.

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpPYAOBAaHME JUIi HPUTOTOBIEHHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENAPATOB.




JlaGopaTtopHasi pa6ora «/3yuyeHne KaTamTUTHUYECKOW AaKTHUBHOCTH ()EepMEHTOB (Ha mpuMepe
aMUJIa3bl WIK KaTanas3bl)y.

JlaGopaTtopuass pa6ora «/3ydyenue ¢GepMEHTAaTHUBHOTO pACIICIUIEHUS IEepOKCHIa BOJIOpOJa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JlaGopaTopuas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JIBIXaHHSD».

Tema 7. HaciienctBeHHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuun matpuuHoro cuutesa. [IpuHIMI KOMIIEMEHTAPHOCTH B PEAKLMIX MATPUYHOTO CHHTE3A.
Peanmzanus HacneactBeHHOW wHpopManuu. ['eHeTWdeckwid KOJ, €ro CBOWCTBa. TpaHCKpHIus —
Marpuunelii cuHTe3 PHK. IlpuHOuner TpaHCKpUIIMU: KOMIUIEMEHTAPHOCTb, AHTUIIAPAJLIECIBHOCTD,
acumMmeTpuyHoOCTh. Cospesanue mampuunsvix PHK 6 syxapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancmsmus u e€ sranbl. Yuactue Tpancnoptasix PHK B 6nocunTese Oenka. YcnoBus OnocuHTe3a
oenka. KogupoBanne aMuHOKHUCIOT. Posib pubocom B OMocHHTE3€e Oelka.

Coepemennvie npedcmasienusi o cmpoenuu 2enog. Opranuszalysi FeHoMa y MpOKapuoT U SYKApHUOT.
Perynsuust aktTuBHOCTH T€HOB y mpokapuot. ['urnore3a omepona (®. XKakoO, K. Mano). MonexynapHulie
Mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6 pe2ynayuu pabomsl cenos. Perynsauus
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHslit romeocras.

Bupychl — HeksieTouHble (OpPMBI KU3HU U 0OIUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kuznennviti yuxn JHK-cooepoycawux eupycos, PHK-
cooeparcawux eupycos, bakmepuogazos. Oopamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHble 3a0oneBaHus 4yenoBeka, >KMBOTHBIX, pacteHuil. CIIWJ], COVID-19, coumanbHble U
MEJUIMHCKUE MPOOIEMBI.

buoungopmamuxa: unmecpayus u aumanuz oOoavwux maccusos («bigdata») cmpykmyprhwix
ouonocuueckux oanuvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpoepammupyemole hynkyuu 6eaKoas.
Cnocobwi 0ocmaexu nekapcms.

JdemoHcTpauuu

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

Tabnuibl u cxembl: «brocunTes Oenkay, «I'eHeTHYecKuid Ko, «Bupyce», «bakreprnodarm.

IIpakTuyeckasi padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. ZKM3HEeHHBIH LUK KJIETKH

Knerounslii nuki, ero mepuoabl u perynauus. Wutepdaza m muro3. OcoOEHHOCTH MPOLECCOB,
nporekaomux B uHrepdase. Iloaroroska kierku k aeneHuto. [IpecunteTnyeckuil (MOCTMUTOTUYECKHI),
CUHTETUYECKUN U MOCTCUHTETUUECKUHN (IIPEMUTOTUYECKHI) epro 16l HHTEP(A3HL.

Marpuunblii cunre3 JJHK — permkanus. [lpunnuner permukaruu JIHK: kommiiemMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUNapauieabHocTh. Mexanusm perukanud  JIHK.  Xpomocomsl.
Ctpoenue xpomocoMm. Temomepsl U TeIoMepasza. XpOMOCOMHBIN HAOOP KICTKU — KapUOTHUIL. JUTionaHbIi n
rarionIHbIN Habopbl XpoMocoM. ["'oMosoruuHbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue xnetku — mMutTo3. CTaguu MHTO3a W MPOUCXOMAAIIME B HUX MPOIECChl. THUIBI MUTO3A.
Kapuoxunes u nurokunes. buonornueckoe 3HaueHne MUTO3a.

Perymsimus MUTOTHYECKOTO LUKIIA KJIETKHU. [IporpaMMupyemast kjeTouHas rudeb — arnomnTos.

Knerounoe sapo, XpoMOCOMBI, (YHKIHMOHAIbHAasg TeHOMHKA. Mexanuszmsl  npoaugepayuu,
oughgepernyuposxu, cmapenusi u eubenu kiemox. «L{ugpposas xiemxay — ououngopmamuuecxkue mooenu
DYHKYUOHUPOBAHUS KIEMKUL.

JdeMoHcTpanuu

Tabauiel u cxembl: «Ku3HEHHBIN UK KIETKW», «MuTO03», «CTpoeHne XpoMocoMy, «Permnukanus
JIHK>.

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoTpenapathl: «MUTO3 B KJIIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3ydeHre XxpOMOCOM Ha TOTOBBIX MUKpPOIIpEnaparTax».

JlaGopaTopuas pa6ora «HaGmoneHne MHTO3a B KJIETKaX KOHYMKA KOpeIIKa JIyka (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenune u pyHKIMH OPraHu3MoB

buonornyeckoe pasHooOpazue opraHu3mMoB. OJHOKJIETOUHBIEC, KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOEHUS M KHU3HEICATEILHOCTH OJHOKJIETOYHBIX OpraHm3MoB. bakrepum, apxew,
OJTHOKJIETOYHBIE I'PUOBI, OHOKIETOYHBIE BOJOPOCIH, APYrUe NpoTUCThl. KooHMaNbHBIE OpraHu3MBl.




B3aumocBs3p yacTeil MHOIOKJIETOUHOTO OpraHu3ma. TKaHH, OpraHbl U CUCTEMbI OpraHoB. Opranusm
Kak equHoe 1enoe. 'omeocras.

Txanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, IMOKPOBHAS, IMPOBOAALIAS,
OCHOBHasA, MexaHuueckas. OcoOEHHOCTH CTpOeHUs, (PYHKIHMA M pacloJIOKEHUs TKaHEeH B oOpraHax
pacTeHui.

TkaHM JKMBOTHBIX M 4eJIOBEKA. THUIBI JKMBOTHBIX TKaHEW: SIIMTENINAIbHAsA, COCAUHUTEIbHAS,
MbIIIeYHasi, HepBHas. OCOOEHHOCTH CTPOCHHUSA, PYHKIMI U PACHOJI0KECHUSI TKAHEH B OpraHax KHUBOTHBIX U
YEJI0BEKA.

Opranel. BereratuBHble U TIeHepaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U yesoBeKka. DyHKIMY OpraHOB U CHCTEM OPIaHOB.

Omopa Tena opranusmoB. Kapkac pacrenmii. CKeneTbl OJHOKJIETOUHBIX W MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIIl 1 BHYTpeHHU# ckeneT. CTpOeHHE U TUIIBI COEAMHEHUS KOCTEM.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOMIIHOE, >KI'YTHKOBOE,
pecHuyHOE. [IBMKE€HHME MHOTIOKJIETOYHBIX PACTEHMM: TPONMU3MBI M HACTUHU. J[BHJKEHME MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduexc. CkeneTHble MBI U UX paboTa.

[Intanne opranu3moB. Iloryomenne BOJBI, YIVIEKUCIONO Tra3a W MHUHEPAIBHBIX BELIECTB
pacteHusMu. IluTaHue JKMBOTHBIX. BHYTPHIIOJOCTHOE M BHYTPHMKJIETOYHOE IHIIeBapeHue. lluranue
MO3BOHOYHBIX  KUBOTHBIX. OTnenbl NMINEBApUTEIBHOTO  TpakTa. lluieBapUTENbHBIE  JKEJE3BI.
[InmeBapuTenpHas cucTeMa 4eaoBeKa.

Heixanne opranm3moB. Jlpixanue pacteHuid. Jlpixanme xuBOTHBIX. Juddysus ra3zoB uyepes
MOBEPXHOCTh KIeTkH. KokHoe apixanue. [[pixaTenpHas moBepxHOCTh. JKabepHoe W JEroyHoe JbIXaHUE.
JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
ITO3BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cucTeMa 4elnoBeka. MexXaHW3M BEHTWISIUMHU JIETKUX y NTHI] U
MiekonuTamux. Perysanus apixanus. JlpixarenbHble 00bEMBIL.

TpaHcnopT BeIIECTB y OpraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHUW. TpPaHCIOPT BEIIECTB Yy
XKUBOTHBIX. KpoBeHocHass cuctema u e€ opranbl. KpoBeHOCHass cUCTEMa NO3BOHOYHBIX XHUBOTHBIX M
yenoBeka. Cep/e, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru kpoBooOparieHus. DBOIIOLUOHHBIE YCI0KHEHUS
CTpOEHUSI KPOBEHOCHOW CHUCTEMbI TIO3BOHOYHBIX KMBOTHBIX. PaboTa cepana u e€ perymsusi.

Brinenenne y opranuamoB. Beiaenenue y pacteHuil. Boinenenue y kMBOTHBIX. COKpaTUTEIbHbIE
Bakyosid. Opransl BblaeneHus. OuiabTpaius, ceKpelus 1 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI
opraHoB BbliesieHHs. CBsA3b MOJIOCTH TeJla ¢ KPOBEHOCHOW W BBIJCIMUTENBHON cucTeMaMu. Beinenenue y
MMO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Crpoenue u QyHkunonupoBanue Hedpona. OOpa3oBaHue
MOYH Yy YeJIOBEKa.

3amura y OpraHu3MOB. 3allUTa Yy OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil M IIUCTHI
NMpOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrtukyna. CpeacTBa mMacCMBHOW M XMMHUYECKOU
3a1uThl. OUTOHLIMIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NpPOM3BOJHBIE. 3alMTa OPraHU3Ma OT
Oone3nei. MimMmyHHas cucremMa dYenoBeka. KieTouyHbld W TymMOpajbHBIE UMMYHUTET. BpoxAEHHBIN H
nproOpeTéHHbIN crieunduueckuit UMMyHUTET. Teopus KIOHaNbHO-cenekTuBHOrO uMmyHutera (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHl OpraHu3MoB. Poiib BpOXKIEHHOIO MMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUA.

Pazgpaxkumocte M perymsuus y OpraHu3moB. Pa3ipakuMOCTh y OJHOKIIETOYHBIX OpPraHU3MOB.
Takcucel. PaznpaxuMocTh U peryisiuus y pacreHuil. POCToBbIe BelecTBa U UX 3HAYEHUE.

HepBHas cuctema u peduekropHas peryisiius y >KUBOTHBIX. HepBHas cuctrema u €€ OTIEINBI.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy JXUBOTHBIX. OTHAEdBI TOJOBHOIO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pednexc u pedaextopnas ayra. bezycinoBHble u ycioBHbIE pe(IeKChI.

I'yMopanbHas perynasiuus U >HIOKPUHHAs CUCTEMa KMBOTHBIX M uesoBeka. JKenes3bl 3HIOKPUHHOU
CUCTEMBI W UX TOPMOHBL. JlelicTBUE TOPMOHOB. B3auMMOCBS3b HEPBHOW U DJHIOKPUHHOW CHCTEM.
l'unoTtanamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabnuuer u_cxembl: «OJHOKIETOUHbIE BOJOPOCINY, «MHOTOKIETOUHbIE BOJAOPOCINy, «bakTepumny,
«IIpocreiimuey», «Opranbl IBETKOBBIX pacTeHHI», «CHCTEMBI OpPraHOB IO3BOHOYHBIX IKUBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHue credisy,
«CTpoeHne JMCTOBOM IUIACTUHKWY», «TKaHM JKUBOTHBIX», «Ckener uyenoBekay, «lluieBapurenbHas




cucremay, «KpoBeHocHas cucremay, «/lpixarenpHas cucremay, «HepsHas cucremay, «Koxay, «MbliiedHas
cucteMay, «BpiienuTenbHas cucreMa», «HJIOKpUHHAsA cuctemay, «CTtpoeHue MbIib, «MMMyHHUTETY,
«KumeunomnosnoctHbie», «CxeMa MUTaHUs pacTeHu», «KpoBEHOCHBIE CUCTEMbI MIO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenne tuapel», «CrpoeHue IuiaHapun», «BHyTpeHHee CTpoeHHE A0XKIEBOTO uepBs», «HepsHas
cucrtema peio», «HepBHas cucrema nsarymkuy, «HepBHas cuctema nmpecMbIkaomuxcs», «HepBHas cucrema
ntuiy, «HepBHas cuctema MiIeKoNHUTAINX», «HepBHas cuctema yenoBekay, «Peduekcy.

OO0opynoBaHue: CBETOBOM  MHUKPOCKOIL,  MHUKpPOTIpenaparbl  OJHOKIETOYHBIX  OPraHU3MOB,
MHKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HAaCEKOMBIX, UIJIOKOXKHUX, JKHUBBIC
SK3EMIUISIPhl KOMHATHBIX PaCTeHUH, TepOapuu paCTEeHUM pa3HBIX OT/AENIOB, BIAXKHBIC MPEapaThl >)KUBOTHBIX,
CKEJIEThI MMO3BOHOYHBIX, KOJIICKIIMH OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeJIOBEKa, 000pyIOBaHUE s
JEMOHCTpPAIMK MMOYBEHHOTO M BO3JYIIHOTO TMUTAaHUSA PACTCHHUH, paclICIUICHHs] Kpaxmaia U OEJIKOB IOJ
neicterueM (pepMeHTOB, 00OpyIOBaHUE Ul IEMOHCTPAIIMH OTIBITOB MO0 M3MEPEHUIO JKM3HECHHOW EMKOCTH
NErKUX, MEXaHU3Ma JbIXaTeIbHBIX JBUKEHUN, MOJIETTH TOJIOBHOTO MO3Ta Pa3JIMUYHbIX dKUBOTHBIX.

JlaGopaTopnasi padora «/3yueHue TkaHel pacTeHU».

JlaGopaTopHasi padora «/3ydeHne TKaHEeH KUBOTHBIX».

JlabopaTopHas pa6ora «/3ydyeHrne OpraHoB IBETKOBOT'O PACTEHUS».

Tema 10. Pa3mMHoOkeHHe ¥ pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYas BETreTaTUBHOE) W IOJIOBOE. Bujbl
0ecroJIoro pa3MHOKEHUS: TIOYKOBAHNE, CIIOPYIIAIINS, (hparMeHTaIHs, KJIOHHPOBAHUE.

[TonoBoe pasmuoxenue. [lomoBbie kieTku, wim ramerel. Meiio3. Cramuun wMmeiiosa. [loBenenue
xpoMocoM B Meno3e. KpoccnHrosep. buostornueckuili ¢MbICI Mel03a M MOJOBOro mpouecca. Melos3 u ero
MECTO B )KU3HEHHOM IIMKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe paszputue. ['ametorenes y >kuBOTHBIX. [lonoBeie skenme3pl. OOpazoBaHHWe U
pa3BHUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHHe MOJIOBBIX KIETOK.

OmonoTBOpeHre U 3MOpPHOHATIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

NHnuBuayanpbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJOTHS — HayKa O pPa3BUTHH
opranu3mMoB. Mopghoeenez — oona uz enasnvix npobaem samopuonoeuu. Kounyenyus moppocenos u mooenu
mopgoeeneza. Cramuum >MOpUOTEHE3a JKMBOTHBIX (Ha mipuMmepe Jsarymku). JpooOmenue. Twumbl
npoOneHus. Jemepmunuposannoe U  HeOepMUHUpo8amHoe Opobnenue. bracmyna, munvl  Oracmyn.
OcoOenHocTH JpoOIEHUS MIIEKOMUTAIOUIMX. 3apOJIbIIIEeBbIe JTUCTKU (TacTpyisiuus). 3aKiagka OpraHoB H
TKaHeW W3 3apoJbIIIeBBIX JIUCTKOB. B3anMmHOe BIMSHHE YacTeil pa3BUBAIOLIETOCS  3apojblila
(oMOpuoHanbHAsT MHAYKLKA). 3aKiajKa IUJIaHA CTPOCHMSI KUBOTHOTO Kak pe3ylbTaT HEpapXUUeCKUX
B3aUMO/JICHCTBUI reHoB. BnusHue Ha »MOpHOHANbHOE pa3BUTHE pPa3IMYHBIX (DAKTOPOB OKpYKAroIIeH
Cpebl.

Poct u pasButue xuBOTHbIX. [locTomMOpuonanbHblil nepuox. IIpsMoe U HempsMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€CIIO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMUeckoe 3HaueHUeE
MPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B Mpupoje. Tumbl pocTa >KUBOTHBIX. DaKTOPHI
pEeryliliMi pOCTa JKUBOTHBIX W uenoBeka. CTaauu MOCTIMOPUOHAIBHOTO PAa3BUTHUSL Y JKUBOTHBIX H
yenoBeka. [leprosl onTorenesa yenoBeka. CTapeHue U cMepTh Kak OMOJIOTUYECKHUE MPOIIECCHI.

Pa3smHokenne u pasButue pacreHuid. ['ameroputr u crnopodut. Melo3 B >KMU3HEHHOM LIHKIIE
pactenuii. OOpa3oBaHue COp B mpoliecce Mero3a. ['amerorenes y pacteHuil. OmioqoTBOPEHHUE U Pa3BUTHE
PaCTUTENBHBIX OPraHu3MOB. J[BOWHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE
CEMEHU.

MexaHu3Mbl peryisii OHTOT€HEe3a Y pACTEHUH U dKUBOTHBIX.

JdeMoHcTpanuu

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

Tabnouiel  u  cxembl: «BereraTuBHOe  pa3MHOXKeHHE», «Tumbl  0Oecrnoioro  pa3MHOKEHUS»,
«Pa3MHOXeHHE XJIaMUJIOMOHaAb», «Pa3MHOkeHHe »9BrieHbl», «Pa3MHOkeHue runps», «Mehosy,
«XpoMocombl», «['amerorenes», «CTpoeHHE SMIEKIECTKH U cnepmarto3ounaa», «OCHOBHbBIE CTaauu
oHTOreHesa», «llpsimoe u Hempsmoe paszButHe», «Pa3BuTue Maiickoro xyka», «Pa3BuTtue capaHumy,
«Pa3Bute JATYmIKWY», «J[BOWHOE OMIOAOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «CTpoeHue CceMsiH
OJIHOJIONBHBIX U JIBYIOJIBHBIX pacTeHUi», «KU3HEHHBIN LUK MOPCKOW KamycTbl», «KWU3HEHHBIN LUKI
Mxa», «JKU3HEHHBIN UK TAaOPOTHUKAY, «KU3HEHHBIHN UK COCHBIY.




O6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIpENapaThl SHIEKIETOK U CHepPMaTO30HI0B, MOJIENb
«IuK1 pa3sBUTHS JIATYLIKHAY.

JladopaTopHas padora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax».

IIpakTnyeckas pa6ora «BbIsBICHNE IPU3HAKOB CXO/ICTBA 3apO/bIILIEH T0O3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopuasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS W DPAa3BUTHS TEHETHKH Kak Hayku. Paboter I'. Menpens, I'. ne @pwu3a,
T. Moprana. Ponb oredecTBeHHbIX Yyu€HbIX B paszButun reHeruku. Paborer H. K. Kombunosa, H.
. BaBunosa, A. H. benozepckoro, I'. /. Kapnieuenko, 0. A. ®unmunuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE T'€HETUYECKUE MOHSATHS M CUMBOJIBL. ['OMOJOIMYHBIE XPOMOCOMBI, AJIJICJIbHBIE TEHBI,
aIbTepHATUBHbIC NPU3HAKU, JTOMUHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTa, T€TEPO3Ur0Ta, YUCTAs
TUHMS, THOpHIbl, TeHoTwr, (eHotun. OCHOBHBIE METOJBl TCHETHUKU: THOPUIOIOTHYECKHIA,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHUECKH.

JdeMoHcTpauuu

Hoptpetst: I'. Mennens, I'. ne ®puz, T.Mopran, H. K. Kompsnos, H. UW. Basuios, A.
H. benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabauie! u cxeMbl: «MeToJ1bl TeHETUKNY, «CXEMbI CKPELTUBAHUS.

JlaGopaTopHasi padota «/[po3o¢una kak 00bEKT T€HETUYECKUX UCCIIEOBaAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemrpanue. [lepBblit 3akoH MeHienst — 3akoH eIMHO00pa3usi THOPUIOB TEPBOTO
nokosieHus. [IpaBuno nomMuHupoBaHusa. BTopoil 3akoH MeHnaens — 3aKOH paclICIUICHUsT MPU3HAKOB.
[uTosnornyeckue 0CHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ unoresa YucToThl ramMer.

AHammzupyromee ckpemuBaHue. IIpoMexyrouHslii xapakTep HacinenoBaHus. Pacmienenue
MIPU3HAKOB MIPU HEMOJIHOM IOMUHUPOBAHUH.

JlurnbpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHnuenss — 3aKOH HE3aBUCHUMOTO HAclIeI0OBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPHUIHOTO CKPEIMBAHUSI.

CueruieHHOe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CreruieHHOE HaclieOBaHHWE TE€HOB,
HapylLIEHNUE CLEIUICHUs MKy FT€HaMH. XPOMOCOMHAsI TEOPHUS HACJIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAHU3M OINPEIEIEHUS T0JIa. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omMorameTHbIli W TeTeporaMeTHhI MoJ. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

I'enotunm kak 1enocTHas cuctema. llmeoTrpormusi — MHOXXECTBEHHOE JICHCTBHME TeHA.
MHOKeCTBEHHBIM aiienu3M. BzauMmojelcTBue HeawielbHbIX T'eHOB. KoMIieMeHTapHOCTh. NHUCTa3.
[Tonmumepusi.

I'eneTnyeckuii KOHTPOJb Pa3BUTUSL PACTEHHH, )KUBOTHBIX U YEJIOBEKa, a TaKkKe (PU3MOJIOTUYECKUX
MIPOLIECCOB, MOBEJCHUS U KOTHUTUBHBIX (yHKIMI. ['eHeTHUeckne MexaHU3Mbl CUMOMOTEHEe3a, MEeXaHU3Mbl
B3aUMO/JICHCTBUSl «XO3AUH — Mapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHeThyeckue acmeKThl KOHTPOJIA U
W3MEHEHHUS HACJIEICTBEHHOM NH(OPMAaILIUK B TOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanun

Iloptpetsl: I'. Menaens, T. Mopras.

Tabmunpl u  cxemsbl: «llepBeiii u BTOpoi 3akoHbl Mennens», «Tperuit 3akoH Menaens»,
«AHanu3upymwlee ckpemuBanuey», «Henonnoe nomuaupoBanue», «CLielIEeHHOE HAclleJOBaHUE MPU3HAKOB
y npo3odunsi», «'enetnka nonay, «Kapuotun uyenoseka», «Kapuorun apo3oduns», «Kapuotun nTuisn,
«MHOKECTBEHHBIN aJUIENIN3M», «B3auMoIeliCTBUE TEHOBY.

O6opynoBanue: MOAENb AJIsi AEMOHCTPAIUUA 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS
U paCILIEIUICHUS NPU3HAKOB, MOJENb ISl JEMOHCTPALMH 3aKOHA HE3aBUCHUMOTO HACIEAOBAaHMS IIPU3HAKOB,
MOJENb I JEMOHCTPALMM  CLUEIUIEHHOTO  HACIEJOBAHUSA  IPU3HAKOB, CBETOBOM  MHUKPOCKOIL,
MUKpompenapar: «J{po3oduay.

IMpakTuueckas padora «3yyeHue pe3ynbTaTOB MOHOTMOPUHOTO CKPEIIUBAHUS Y IPO30(HUIIBI.

IMpakTuueckas padora «/3yyeHue pe3ynbTaToOB JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI.

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

BzaumoneiictBue reHotuna u cpensl npu GopmupoBaHuU (heHoTHuna. M3MEHUMBOCTH MPHU3HAKOB.
KauecTBeHHbIE U KOJMYECTBEHHBIE MPU3HAKU. BUIbI N3MEHUNBOCTU: HEHACIEACTBEHHAS U HACIEACTBEHHASI.




MoudukanoHHass W3MEHYMBOCTh. Poib  cpeabl B (OPMHPOBAHMM — MOAM(DPUKAMOHHOM
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuannonHslid psa u BapuannoHHas kpusast (B. Moranscen).
CpoiicTBa MOIM(DUKAIIMOHHOW U3MEHYUBOCTH.

T'enotunnueckas U3MEHYUBOCTD. CBolicTBa T'€HOTUIINYCCKOU U3MCHUYUBOCTH. Bunnr
TCHOTUITMYCCKO U3MEHYUBOCTH: KOMOMHATHBHASI, MyTallMOHHAS.
KoMmOuHaTiBHAasT HW3MEHYUBOCTh. Mei03 U TMOJIOBOM TPOIECC — OCHOBAa KOMOMHATHBHOMN

U3MEHUMBOCTU. PoJib KOMOWHATMBHOW W3MEHYMBOCTU B CO3JaHUM T'€HETUYECKOTO pa3zHooOpaszusi B
Ipenenax OJQHOTO BUAA.

MyranuoHHasi I3MEHYMBOCTh. Bupl MyTaluii: reHHble, XpOMOCOMHbBIE, TeHOMHbIE. CIIOHTAHHBIE U
WHIYUUMPOBAHHbIE MyTaluu. SnepHble M LUTOIUIa3MaTHueckue Myranuu. CoMaTHYeCKHE U I0JIOBBIE
Myrtauuu. [TpuunHbl BO3HUKHOBEHUS MyTalMidl. MyTareHbl ¥ UX BIUSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTHU
MYTallUOHHOTO  Ipolecca. 3aKOH TOMOJIOTHYECKUX pSAJOB B HACIEACTBEHHONM  H3MEHUYUBOCTH
(H.W. BaBuiioB). BHesiepHast ©3MEHUYMBOCTh U HACJIEICTBEHHOCTb.

Onueenemuka u aNULEHOMUKA, PONb INUSEHEMUYECKUX (PAKMOPO8 8 HACIeO08AHUU U USMEHUUBOCMU
penomunuyeckux NPU3HAKO8 y OP2aHUZMOS.

JdeMoHcTpauuu
Ioptperst: I'. ne ®pus, B. Moranncen, H. U. BaBuos.
Tabmuiel w0 cxeMbl: «Bunel  u3MmeHuuBocTH»,  «Moau@UKAIMOHHAS ~ W3MEHUYUBOCTHY,

«KomOnHaTBHAasT ~W3MEHUYMBOCTH», «Meho3», «OmnomoTBopeHue», «l eHeTnueckne 3a0o0sieBaHUS
4yernoBeKay, « Buabl mytamuiny.

O6opynoBaHue: )KUBbIE U TepOapHbIE HIK3EMILISIPHl KOMHATHBIX pacTeHUil, pucyHKU ((pororpadun)
YKUBOTHBIX C Pa3TUYHBIMHA BUIaMH H3MEHYUBOCTH.

JladopaTopuasi pabdora «/ccienoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAMOHHON W3MEHYHBOCTH.
[TocTpoeHnne BapHalMOHHOTO Psia U BAPUALIMOHHON KPUBO».

IMpakTnyeckas padora «Myrauu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa Yesi0oBeKA

Kapuotun uenoBeka. MexayHapoaHass MporpaMma HCCIEAOBAaHUS T€HOMa 4YeJoBeKa. MeToibl
W3y4YeHUs] TCHETHUKU YeJIOBEKA: TI'eHEaJOTHYECKUd, OJIM3HEIOBBIM, ITUTOTCHETUYECKUM, MOMYISIIIHOHHO -
CTaTUCTUYECKUM, MOJEKYJISIpHO-TeHETUYECKU. COBpPEMEHHOE OMNpENEICHUEe T€HOTHUIA: IMOJHOT€HOMHOE
CEKBCHHpPOBAHUE, T'E€HOTUIIMpPOBaHWE, B TOM uwucie ¢ mnomouipto [I[[P-ananuza. HacnencrtBeHHbie
3a00J1€BaHMsl 4YesOBEeKa. [ €HHbIE W XPOMOCOMHBIE OOJIe3HM 4delloBeKa. boie3Hn ¢ HacieICTBEHHOM
MPEPacoI0KEHHOCThIO. 3HAYEHUE MEIMIIMHCKON T€HETUKHU B MIPEJOTBPALICHUN U JICUCHUH T€HETUYECKUX
3a00J€BaHMd  4YelloBeKa. MeIMKo-TeHeTHYecKoe KOHCyiabTupoBaHue. CTBoOJIOBbIE KieTKH. [loHsTHE
«TEHETUYECKOTO Tpy3a». DTHYECKHE AaCIHEKThl HCCICIOBaHWM B O0JacCTH pPEJaKTHUPOBAaHUS TEHOMA U
CTBOJIOBBIX KIIETOK.

I'eneTnveckue (akTOpbl IMOBBIICHHOW YYBCTBUTEIBHOCTH 4YelOBeKa K (DU3UYECKOMY |
XUMHUYECKOMY 3arpsi3HEHUIO OKpYXKarolleil cpeabl. ['eHeTnyeckas MNpeapacroioKEHHOCTh 4YeIOBeKa K
IMaTOJIOTHSIM.

JdeMoHcTpanun

Tabmuiel  u  cxemsbl: «Kapuotun yenoBeka», «MeTOIbl HM3YyueHUSI TEHETHKU 4YelIOBEKay,
«["eHeTnyeckue 3a00JICBaHUS YCIOBEKAY).

IpakTHyeckasi padora «CoCTaBICHUE U aHATIU3 POAOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanuss U ceiekuus. 3apoxIAeHUE celeKIUu U Jomectukanuu. Yuenue H. WM. BaBuiosa o
[leHTpax MPOMCXOXKACHUS U MHOTOOOpa3usi KylIbTYpHBIX pacTeHuid. Poib cenmekuuu B CO3JaHUH COPTOB
pacTeHuil U Mmopoj *KUBOTHBIX. COpT, MOpoAa, MTaMM. 3aKOH FOMOJIOTUUECKHX PAJIOB B HACIEICTBEHHOU
n3menunBoct H. M. BaBuioBa, ero 3HaueHue i CENEKIIMOHHON pabOTHI.

Mertoapl ceneKIMOHHON paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBIM M MHIMBHIYaJIbHBIM. DTambl
KOMOUWHAITMOHHOW ceneKiuu. VcnpiTanue npou3BoguTeneil mo notoMcTBy. OTOOP M0 T€HOTHITY C TOMOIIIBIO
OIICHKHU ()eHOTHUIIA MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METO]| CEJICKIIMOHHOW pa0oThl. PaiuanvoHHBIA M XUMHUYECKHMA
MyTareHe3 KaK HMCTOYHHK MYTallMii y KyJIbTypHbIX (opm opranusmoB. lcrmonb3oBaHne T€HOMHOTO
penakTupoBaHUs U METOI0B pekoMOnHaHTHBIX JJHK i monydenus ncxoaHoro Marepuana ajisl CeNeKInu.

[Tonyuenue monumaou0B. BHyTpuBUaOBas ruOpuan3amnus. ban3kopoACTBEHHOE CKPEIIUBAHNE, WITH
nHOpuuHT. HepoacTBeHHOE CKpelIuBaHue, Wik ayropuauHr. ['eTepo3uc u ero npuyuHel. Mcnonbp3oBaHue




rereposuca B cenekiuu. OtnanénHas rudpunuzanus. [Ipeogonenue Oecrionusi MEKBUAOBBIX THOPHIIOB.
JlocTrKEeHMS CENEKLUN PACTEHUI U KUBOTHBIX. «3€1EHAs peBoIoYUsLY.

CoxpaHeHne U U3y4eHUE I'eHeTUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX AUKUX POJAUYEH IJIs
CO3/IaHUSI HOBBIX COPTOB M THOPHIOB CEIBbCKOXO3SHUCTBEHHBIX KYIBTYp. M3yuenue, coxpamenue u
VIpagneHue 2eHemuyecKuUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX HCUBOMHBIX 6 YEJAX
VAVYUWEHUS. CYWeCcmBYIOWUX U CO30aHUs HOBbIX NOPOO, JNUHULU U KPOCCO8, 8 MOM Yucle C NpumMeHeHuem
COBPEMEHHBIX MEMOO08 HAYYHLIX UCCAEO08ANHUL, NEPe008bIX UOelU U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpauuu

Hoptpetst: H. U. Basunos, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. Jlykssinenko, b. JI. Acraypos,
H. bopnoyr, /1. K. benses.

Tabauier u cxembr: «L[eHTPBI TPOUCXOXKICHUS U MHOTO00pa3us KYJIbTYPHBIX PAacTeHUN», «3aKOH
TOMOJIOTUYECKUX DSZIOB B HACIEACTBEHHOM WM3MEHUMBOCTHY», «Metoabl cenekuuny, «OtaanéHHas
rudpuanszanusy, «MyrareHesy.

JladbopaTtopnasi pabora «/I3ydeHue CcOpPTOB KyJbTYPHBIX pACT€HHH M IOPOJ JOMAIIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/I3ydeHrne METOJIOB CEJIEKIIUN PACTECHUI.

IpakTHyeckasi padora «[IpuBHBKa pacTCHUIN».

Ikckypeust «OCHOBHbIE METOAbl W JOCTH)KEHUS CEJeKIUU pPACTeHUHM M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUNIEMEHHYIO (DepMy, COPTOUCTIBITATENHHBIA YIaCTOK, B TETUIMYHOE XO3SHUCTBO, B
Ja00paTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYECKAsI OMOJIOT U

OOBEKThI, HCMOJB3yeMble B OWOTEXHOJOTHH, — KIETOYHBIE W  TKaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MbI, WX XapaKTepUCTHUKA. TpaauiiuoHHas OWOTEXHOJOTHA: XyeOomedeHue, TMOoydeHne
KHCJIOMOJIOYHBIX MPOJJYKTOB, BUHOAEeTHE. MukpoOuongorndeckuii cuaTe3. OOBEKTHl MUKPOOHOIOTHYECKUX
texHosoruil. [IpousBoacTBo 6enka, aMUHOKHCIOT U BUTAMUHOB.

Co3naHue TEXHOJOTHH M WHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHMSI M KOHCTPYMPOBAHMS
T€HOMOB C LIEJIbIO MOJTYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIMX HE BCTPEYAIOIIUECS B IPUPOJIE
OMOCHHTETHYECKHE TTyTH.

Knerounas nmxenepusi. MeTobl KyJIbTYphl KIETOK U TKaHEW pacTEHUH W KUBOTHBIX. KprnoOaHKwH.
Comatnueckass TuOpuau3anus W coMaTHYecKuil smOpuoreHes. lcrosib30BaHHE TaryIONIOB B CEIEKIUU
pactenuid. [lonyuenue MoHOKIOHANLHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHUE. PEKOHCTpYKIMS SHLEKIECTOK U KIOHUPOBAaHUE
KUBOTHBIX. MeETOJl TpaHCIUIAHTAUUU SAep KIETOK. TexHonocuu 0300posieHus, KyJIbmMUusuUpo8aHus u
MUKPOKIIOHATILHO20 PA3ZMHONICEHUS CEeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHAsi W TeHHasg WHXeHepus. VICKyCCTBeHHBIM CHHTE3 TI€Ha M KOHCTPYMPOBAaHUE
pekomOunanTHbIX JIHK. Co30anue mpamnceennvix opeanuzmos. JJOCTHXKEHUS U MIEPCIIEKTUBBI XPOMOCOMHOMN
Y TeHHOUM MH)KEHEPHU. DKOJIOTHUYECKHE U AITUYECKUE TPOOIeMbl FTeHHON MH)KEHEPUU.

Menununckue  OuorexHosorun. I[loctreHomMHas 1mmdpoBas wMeauiuHa. [ILP-auarsocruka.
MeTaOoNOMHBIN aHaNKU3, TEHOIEHTPUYECKHI aHalIM3 MpOTeoMa YeJNOBEKa Ui OLEHKH COCTOSHHS €ro
310poBbs. Mcrmosib30BaHME CTBOJIOBBIX KJIETOK. TapreTtHas Tepamus paka. 3D-OuoumkeHepus s
pa3paboTku (GyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUM, CO3/aHUs KOMIUIEKCHBIX TKaHE
COUETaHMEM TEXHOJIOTHH TpEéXMEpHOTro OuompuHTHUHra U ckapdonauHra s pelmeHds 3aaady
MEePCOHANIN3UPOBAHHOW MEIULIUHBI.

Coznanue BEeKTOPHBIX BAKIMH C IIeNIbI0 00ecreueHrnss KOMOMHUPOBAHHOM 3aIIUTHI OT BO3OYyIUTENeH
OPBU, ycraHOBieHHE MOJEKYISPHBIX MeXaHH3MOB (QyHKIMoHUpoBaHus PHK-conmepkamux BUpPYCOB,
BBI3BIBAIOIINX 0CO00 OMAacHbIE 3a001€BaHMSI YEIOBEKa U )KHUBOTHBIX.

JdeMoHcTpanuu

Tabnauiel u  cxeMbl: «/cronb30BaHHE MHUKPOOPTAaHU3MOB B MPOMBIIIIEHHOM TMPOU3BOJICTBEY,
«Knerounast unxxenepus», «['eHHast HUHKEHEPUSI».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llosyueHre MOJIOUYHOKHUCIIBIX TPOIYKTOBY.

Ikckypeust «bHoTeXHOIOTMA — BaKHeWIIas MPOU3BOAUTENIbHAS CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».




11 KJIACC

Tema 1. 3apo:kneHue 1 pasBUTHE IBOJIIOLMOHHBIX NPeACTABJICHNH B 0M010rHMI

OpomononHas teopus Y. JlapsuHa. [lpeanocbuiky BOSHUKHOBEHMS 1apBUHU3MA. JKU3Hb U Hay4Has
nesrenbHOCTh Y. [lapBuHa.

JBuoxkymue cuibl 3Bojrouuu BuaoB 1o Y. JlapBuHy (BBICOKAass HMHTEHCUBHOCTb DPa3sMHOMKEHUS
OpraHu3MOB, HACJIEICTBEHHAs! N3MEHYHBOCTh, OOpH0Oa 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN M UCKYCCTBEHHBIH
otbop).

Odopmiienne cunaTeTHueckoir Tteopuu HBomommu (CTD). HeliTpanbHas TeopHsi HBOJIOIHH.
CoBpemeHHast 3BOJIIOLMOHHAs OMOJ0THs. 3HaYeHHE SBOJIIOLIMOHHON Teoprr B (POPMUPOBAHUH €CTECTBEHHO -
Hay4YHOU KapTHHBI MUpAa.

JdeMoHcTpauuu

Hoptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C.
C. YerBepuxkos, 1. U. llImansraysen, [Ix. Xonnein, . K. bemnses.

Tabauie! u cxembl: «Cucrema xuBoi npuposl (o K. JIunuero)», «JlecTHuIa )KHUBBIX CYIIECTB (IO
Jlamapky)», «Mexanusm (opmHupoBaHUs NPHUCIOCOONEHUM y pacTeHUH M KUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema wmapmpyra nyremectBus Y. Japsuna», «Haxomaxum Y. lapBuna», «Dopmbel OopbOBI 3a
cymecrBoBanue», «llopoasl romybei», «MHoroobpasue KynbTypHbIX (opm kamycTel», «Ilopomst
JOMAIlIHUX >KMBOTHBIX», «Cxema oOpa3zoBaHusi HOBbIX BUAOB (1o Y. /lapBuny)», «Cxema COOTHOLICHHS
JBUKYIIMX CHIT SBOJTIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUH IBOITIOLIUN.

Tema 2. Mukpo3BoJIonusi M eé pe3yibTaThl

[Tonmynsiust Kak s1eMeHTapHas equHua Boonud. CoBpeMEHHbIE METO/Ibl OLIEHKH M€HETHUYECKOTO
pazHooOpa3usi M CTPYKTyphl momymsiuuii. V3MeHeHne reHodoOHIa MONYISAIUM Kak SJIeMEHTapHOe
ABOJIIOIIMOHHOE SBJIEHUE. 3aKOH reHeTrndeckoro pasHosecus [x. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (aKTOPhI (IBMKYIIAE CHUIIBI) 3BOJONMH. MyTarmoHHbIN nporiecc. KomObunaTuBHas
M3MEHYUBOCTh. Jlpeiid TeHOB — ciayJaiiHble HEHAINpaBJICHHBIC W3MEHEHHUS YacCTOT aJlJIeIeH B MOIYJISIIIUIX.
Oddexr ocHoBaTens. dpgexkm Oymvirounozco eopaviuwika. CHUdCeHUe 2eHemuuecKkoeo pazHooopazusL:
npuuunsl u creocmsus. Ilpossnenue s¢hgpexma opetigha eenos 6 OonbWUX U MANLIX nONyaAAyUsX. MUrpaiuu.
W3onsiimst momyssnmii: reorpadudeckas (mpocTpaHCTBEHHAS ), OnoJiorndeckas (pernpoayKTUuBHas).

EcrectBennsiii oTOOp — HampaBisitonui ¢aktop sBoonud. POpMBI €CTECTBEHHOTO OTOOpa:
JBIDKYIIANA, CTAOMIIM3UPYIONMINN, pa3pbiBatoniuil (mu3pynTtuBHbI). [losoBoit oTO60p. Bo3HUMKHOBEHHME U
ABOJIIOIHS COI[UAIBHOTO MTOBEICHUS KUBOTHBIX.

[IpucniocobieHHOCT,  OPraHM3MOB  KaK  pe3yiabTaT  MHUKpPOIBOJIONUHU.  Bo3HHMKHOBeHHE
npucrnocobaeHnii 'y opranusmMoB. Apomopdo3bl U uauoagantauuu. [Ipumepsl mnpucnocoOiaeHut y
opranu3MoB: Mopdosorudyeckue, pusnogornyeckue, OMoXxumMuieckue, nopeaeHyeckue. OTHOCUTENLHOCTD
MIPUCTIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero xputepuu u cTpykrypa. BumoobpazoBanue kak pe3yabTaT MUKPO3BOIIONUH. M3omsus —
KItoYeBoil  ¢akrop BuaooOpazoBanus. Ilytu u  cmocoObl  BHIO0Opa3oBaHUs:  aJUIONATPUUYECKOE
(reorpaduyeckoe), CHMIaTPUUECKOE (IKOJIOTHIECKOE), «KMTHOBEHHOE» (TIOJUTLIONUIU3AIMS, THOPUAN3AIINS ).
JITUTeTbHOCTh ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp 3BOMIOIIMOHHON OUONOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUs OMOpazHOOOpasus.
MUKpO3BONIONUS U KOJBOJIOIUS MApa3uTOB M UX X03s1eB. MexaHu3Mbl (OPMUPOBAHUSA YCTOMYHUBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanuu

Ioprpetsl: C. C. YerBepuxkos, 3. Maiip.

TaOnuuel 1 _cxembl: «MyTallMOHHAs U3MEHUYHUBOCTbY, «llomynsanuonHas cTpykTypa Buaa», «Cxema
NposiBJICHUsT 3akoHa Xapau—BailinOepra», «/IBwkyline CHIIBI 3BOJIOLMMY», «DKOJOTHYECKAs H30JIALUSL
nomynsiuil ceBaHckoi (openn», «Il'eorpadudeckas U30SA1Ms JTUCTBEHHUIBI CUOMPCKOW M JTMCTBEHHMIIBI
naypckoit», «llomymsnnoHHBIE BOJIHBI UYMCICHHOCTM XMIMHHUKOB M XKepTB», «(Cxema JeicTBUA
€CTECTBEHHOT0 0TOO0pa», «DPopmbl 60pbOBI 3a cyliecTBOBaHUE», «HAycTpUanbHbI MenaHu3sm», «KuBbie
nuckomnaemele», «IIoKpOBUTENBCTBEHHAs OKpacKa JKUBOTHBIX», «lIpenynpexnaromas oKkpacka >KHBOTHBIXY,
«Puznosornueckue agantanuny, «IIpucnocodieHHOCTs OPraHu3MOB U €€ OTHOCUTENIBHOCThY, «Kpurepuu
BUIA», «Buapl-aBoiiHukm», «CTpykTypa BuAa B mpupoae», «CrmocoObl BHUI000pa30BaHUS,
«["eorpaduueckoe BUmI000pazoBaHue TPEX BUIOB JAHJBIIICH», «DKOJOIMUECKOE BHJI000pa30BaHUE BUJOB
cuHuIy, «[lomummonslr pactennii», «KamycTHO-peaedHblii TuOpuI.




Ob6opynoBanue: repdbapun pacTeHH, KOJUIEKIIMKA HACEKOMBIX, Yydesia NTHII U 3Bepeill ¢ MpuMepaMu
Pa3NUYHBIX TPUCIIOCOOICHNH, Yydesa MTUI] U 3Bepeil pa3HbIX BUAOB, repOapuul pacTeHUil ONM3KUX BUJIOB,
00pa30BaBIIMXCS PA3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopHasi padora «BbIsiBIeHNE H3MEHYHMBOCTH Y OCOOCH OTHOTO BUIAY.

JlaGopaTopuas padora «IIpucrnocobieHns OpraHu3MoB U UX OTHOCHUTEINIbHAS 11€7IE€CO00Pa3HOCTDY.

JlaGopaTopHas padora «CpaBHEeHHE BHIOB 110 MOP(OIOTHYECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThl

Metonpl u3ydeHuss Makpos3Bostouuu. [laneoHronornueckue MeETOAbl HM3YYEHHUS SBOJIOLUU.
[TepexoHbie GOpMBI U QUITOTCHETHUECKUE PSIIBI OPTaHU3MOB.

buoreorpaduyeckne Meronsl miydeHust sBoironmu. CpaBHeHue ¢uiopbl U (payHbl MAaTEPHKOB H
ocTpoBOB. bruoreorpaduueckue obmactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKUE W CPABHUTEIBHO-MOP(OIOTUYECKHE  METOJbl  W3YyYCHHS  OBOJIOIUH.
['eneTnueckue MeXxaHM3MBbI 3BOJIIOLMN OHTOTE€HE3a U MOSIBIIEHUS SBOJIIOIIMOHHBIX HOBIIECTB. ['OMOIOrMYHBIE
W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTraBU3Mbl. MOJIEKYISIPHO-TEHETHUECKHE,
OMOXMMHMYECKHE U MaTeMaTHYeCKUE METOJbl MU3yueHHus 3BostolMH. ['oMosiornuynble reHbl. CoBpeMeHHbIE
METO/1bI IOCTPOEHUS (PUIIOTEHETUUECKUX JI€PEBHEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOLMSI TEHOMOB.

O6mue 3akoHOMEpHOCTH (TpaBwWia) H3BOJIOHUH. [Ipunyun cmenvl @yuxkyuu. HeobpatumocTh
ABOJIIONMH. AJaNTHBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpanuu

Hoptpers: K. M. bap, A. O. KoBanescknii, @. Mromtep, J. ['ekkensb.

Tabmuibl 1 cxembl: «OUIOTEHETHYECKUN PSIT JIOMIAAN», K APXEONTEPUKC», «3BEPO3yOBIe SIIEPH,
«Creronedanby, «Punnopute», «CeMeHHBIE TaANMOpOTHUKW», «buoreorpaduueckue 30HBI 3eMin»,
«petip xonTMHEHTOB», «Penuktb», «HawanmpHble cTaguu SMOPHOHATIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE U AHAJOTHYHbIE OpraHbDy, «PyIUMEHTHD», «ATaBU3MBI), «XPOMOCOMHbIE
HaOOphl 4eJIoBeKa M IIMMIIaH3e», «lJaBHbIE HampaBieHUs 3BOJIOUUNY, «OO0IIHMEe 3aKOHOMEPHOCTH
SBOJTIOLIHI.

O6opynoBaHue: KOJUIEKIUN, TrepOapuu, MYJSKH HCKOMAEMBbIX OCTAaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Hayunple rumores3bl MpOUCXOKIEHUS >KU3HM Ha 3emie. AOuoreHe3 W mnancnepmus. JloHaydHble
MIPEJICTaBJICHUS O 3apOXKICHUM KU3HU (KpealoHu3M). ['unoresa nmocTOSHHOTO CaMO3apOKJICHUS KU3HU U
e€¢ omnposepxkeHue onbiTamu D. Peau, JI. Cnamnanumanu, JI. [Tactepa. IlpoucxoxkaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE »dTanmbl HeopraHudeckod HBostouuu. I[lnaHerapHas (reojoruyeckasl) HBOJIIOLIMSL
XuMuyeckasi S3BOJNIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BELIECTB M3 HeopraHuyeckux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue nmoaumepoB u3 MoHoMepoB. KoanepBarnas runoteza A. M. Onapuna,
runoresa nepsuyHoro OyneboHa JIx. Xonneitna, renerudeckas runotesa . Mémnepa. Pu6osumsl (T. Uek) u
runoresa «mupa PHK» V. I'mnGepra. opmupoBanue memOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Nctopus 3emnu u metosl €€ u3ydenus. Mckomaemble opranndeckue octaTku. ['eoxpoHosorus u eé
Metoabl. OTHocHuTenbHAss M aOCONIOTHAs T'€OXPOHOJIOTHSA. ['@0XpOHONOrHYecKash MIKana: S0HbBI, 3PHI,
MIEPHUO/IBI, ATIOXH.

HavanpHbie sTanel opranudeckoi sBostonnu. [losBneHue u 3BOIONUS TMEPBBIX KIETOK. DBOJIOLHUS
MeTabonu3ma. Bo3HuKHOBeHHE MepBBIX 3KocucTeM. COBpeMeHHbIE MUKPOOHBIE OHOIMIEHKH Kak aHaJIoOT
nepBbIX Ha 3emite coobmecTB. CTpoMaTonuThl. [IpoKapuOTHI 1 SyKapUOTHI.

[Ipoucxoxaenne dykapuoT (CUMOHMOreHe3). DBOJIOIHMOHHOE  TMPOUCXOKIACHHE  BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE dTambl HBOJIIONMHU BBICHIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pacteHuil Ha cymy. I[losiBleHHe CHIOPOBBIX pacTeHWil M 3aBoeBaHME UMHU Cylid. CeMEHHbIE pPACTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUH.

OcHOBHBIE ATambl ABOJIONHH KUBOTHOTO MHUpa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. BeHckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBbIe KUBOTHBIE. JKU3HB B
BOJie. DBOJIONUSA TMO3BOHOYHBIX. [Ipoucxoxkaenne amdubuii wu pentunuit. [IpoucxoxxaeHue




MIeKonmuTalomux # nrtul. [lpuHimun kirodyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
[103BOHOYHBIMH KUBOTHBIMU CYILH.

PazButne >xu3Hu Ha 3emsie MO 3paM W MepUOJaM: apxei, MpOoTepo30il, Maneo30i, Me3030MH,
KaifHo30H. OOmias XapakTepUCTHKa KJIMMaTa M TeOJIOTHYECKMX mporeccoB. llosBiaeHne u pacuser
XapaKTepHBIX OPraHU3MOB. YT1e00pa30BaHUE: €r0 YCIOBUA U BIUSHUE HA TA30BBIH COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPaHUSI — 3KOJOIMYECKHE KpU3MChI Hpouuioro. IIpuunHel U ClIEICTBUS MAacCOBBIX
BbIMUpaHuid. COBpEMEHHBIH HKOJIOTMYECKUH KpHU3UC, ero ocobeHHoctu. llpobrmema coxpaHeHus
O6ropazHooOpazus Ha 3emiie.

CoBpeMeHHas cucteMa opranudeckoro mupa. [lpuHnumnel knaccudukanum opranu3mMoB. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHu3MOB.

JdeMoHcTpauuu

Hoptpetst: @. Penu, JI. Cniannannany, JI. [Tacrep, U. Y. Meunukos, A. W. Onapun, [x. Xonaeiix,
I'. Ménnep, C. Munep, I'. FOpu.

Tabmuubl u  cxembl: «Cxema omnbita @. Penmn», «Cxema omnsita JI. [lactepa 1o u3ydeHHIO
camo3apokJieHus: )ku3Hm», «Cxema omnbita C. Munnepa, I'. FOpu», «3Tanbsl HEOPraHU4eCKOW 3BOJIIOLUNY,
«['eoxpoHnosiornueckas mkana», «HadanbHble 3Tambl opraHMYecKod 3BosOIMH», «Cxema 00pa3oBaHMs
yKapuoT TyTéM cumbOuoreHeza», «Cucrema >KUBOM mpupoab», «CtpoeHue BHUpycay, «Apomopdossi
pactenuit»y, «PuHnoute», «OTHOKIETOUYHBIE BOJOPOCITN», «MHOTOKJIETOUHBIE BOJIOPOCTH», «MXu»,
«[TarmopotHukn», «l'onocemeHHble pacTeHHs», «OpraHbl I[BETKOBBIX pacTeHMiD», «Cxema pa3BUTHUS
KUBOTHOTO MHpay, «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunonosnoctusie», «llnockue
YEPBUY, «YeHucToHoTHEY, «PBIOBDY, «3eMHOBOIHBICY, «IIpecmbikaromuecs», «IITumeny,
«Munexonuraromue», «Pa3zButre KU3HM B apXeMcKoul speyn, «Pa3BUTHE KU3HU B MPOTEPO3OKMCKON 3pen,
«Pa3BuTHE XW3HU B NAJIEO30MCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE XKU3HH B
KaltHO30MCKOM 3pe», «COBpeMEeHHasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repdapud pPacTeHU pa3IMYHBIX OTMAEIOB, KOJUIEKIIMM HAaCEKOMBIX, BIIa)KHBIC
rpenaparsl )KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIUU UIJIOKOKUX, CKEJIEThl IO3BOHOYHBIX )KUBOTHBIX,
yyyena NTHUI[ U 3BEpel, KOJUIEKIHHM OKaMEHEJOCTEW, IOJE3HBIX HCKOIMAEMbIX, MYJBSDKH OPraHMYECKHX
OCTaTKOB OPraHU3MOB.

Buptyanbnasi Ja6oparopHas padora «MoxaenupoBanue onbitToB Mmmepa—tOpu no n3ydeHuro
aOMOTreHHOT0 CUHTE3a OPraHNYeCKUX COeTMHEHUN B IEPBUYHON aTMOchepe».

JlabopaTopHasi padora «/3ydeHne 1 ONMCAHUE UCKOMIAEMBIX OCTATKOB IPEBHUX OPraHU3MOB).

IIpakTnyeckas padora «/3yueHrne ocCOOEHHOCTEI CTPOCHUS PACTEHUN Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «/3yueHrne ocOOEHHOCTEH CTPOCHUSI TO3BOHOYHBIX )KHMBOTHBIX).

Tema 5. [Ipoucxo:kaeHue 4eji0BeKa — AaHTPONOreHe3

Paszpgenbl u 3agaun anTponosiornu. MeTo bl aHTPOIIOJIOTHUH.

CraHOBIIEHHE TPEJICTAaBICHUA O IPOMCXOXKICHUM 4YellOBeKa. Penuruos3Hsle  BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxozncTtBOo yenoBeka C JKMUBOTHBIMU. (CHCTEMaTHUECKOE I0JIOKEHHE desloBeka. CBUIETENbCTBA
CXOJICTBA YEJOBEKa C YXUBOTHBIMU: CPaBHUTEIBbHO-MOP(HOIOTUYECKUE, IMOPHUOIOTHYECKHE, (PU3UOJIOTO-
Oouoxumuueckue, mnopeneHuyeckre. OTIUMYMS 4YelloBeKa OT JKUBOTHBIX. [IpSAMOXOKIEHHE M KOMILJIEKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAJIIBHOW CUCTEMBI.

JBumkymue cuibl  ((akTopbl) aHTpONOTeHe3a: Ouoyiornyeckue, coiuanbubie. COOTHOIICHHE
OMOJIOTMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaUN aHTpoNoreHe3a. PaHHUe denoBekooOpa3Hble 00e3bsHbI (IPOKOHCYIIbI) U paHHHE
MOHTU/IbI — OOIIMEe MPEIKU YeTOBEKOOOpPa3HBIX 00€3bsH U JHoAeH. ABCTPATIONUTEKH — JBYHOTHE MPEIKU
mojed. YemoBek ymenblid, IepBble U3TOTOBIICHUS Opyaui Tpyaa. YenoBeK NpsAMOXOIALINN U IIEPBBIM BBIXOL
mozeit 3a npeaensl Appuku. YenoBek reiensoeprekuii — o0mmil mpe1ok HeaHaepTaaIbCKOro YeloBeKka U
4eJI0BeKa pa3yMHOro. UesoBek HeaHAEpTaNbCKUI KaK BUJ JIFOAEH XOJIOJAHOTO KiuMaTa. YenoBek pa3yMHbII
COBPEMEHHOT0 THWIIA, JIEHUCOBCKUN YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a mnpenenamMu AdQpHKH.
[TaneoreneTnka U najaeoreHOMHUKA.

DBOJTIONUS COBPEMEHHOTO yesioBeka. EcTecTBeHHbII 0TOOD B MOMyIsAUAX YeaoBeka. MyTallMOHHBIN
nporecc ¥ noaumopdusm. IlonynsaunoHHble BOJHBI, Apei¢ reHoB, MUTpalus U «3(p(EeKT OCHOBATENs» B
MOMYJISIUSIX COBPEMEHHOTO Y€JI0BEKa.

Yenoseueckue pacel. [lonstue o pace. bonblume packl: eBponeouaHas (€Bpa3uiickas), aBCTpajo-
HerpouaHas (PKBaTOpualbHas), MOHIOJIOMJIHAs (a3uaTCKO-aMEepUKaHCKas). Bpems u mytu pacceneHus




YyeloBeKka 1o IulaHeTe. EAMHCTBO  uenoBedeckux pac. Hayunas HeCOCTOSITENIBHOCTH — pacu3ma.
[IpucmocoOIeHHOCTh YeIOoBeKa K Pa3HBIM YCIOBHSM OKpYXKAroIllel cpenasl. BiusHue reorpadudeckoit
cpensl U apetida reHoB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeIOBEKa.

MeXIUCIUTUTMHAPHBIE METOJBI B (U3NYECKOUN (OMOIOTHMYeCcKOi) aHTPOMOJOTHH. DBOJIOMHUOHHASL
AQHTPOTIOJIOTHS U TTAJICOAHTPOTIONOTHS YeJIOBEUECKUX MOMyJAuil. bruoconunanbueie uccaea0BaHUs PUPOIbI
yenoBeka. VccienoBanre KOABOIIOMHHA OMOJIOTUIECKOTO U COIMATBHOTO B YEIIOBEKE.

JdeMoHcTpauuu

Ioprpersrl: Y. Jdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuier 1 cxeMbl: «MeTo/IbI aHTPOIIOJIOTHIY, «I OJIOBHOHM MO3r uenoBekay, «YernoBekooOpas3HbIe
00e3bsiHBI», «CKeNneT 4YejoBeKa W CKeJNeT MUMIMaH3e», «PymTuMeHThl W aTaBU3MBD), «JIBIKyIIME CHIIBI
AHTPOTIOTeHE3a», «IBOJIIOIMOHHOE JIPEBO YEIIOBEKA», «ABCTpaJIoNUTeK», «YenoBek ymenblity, «YemnoBek
npAMOXosaIuniiy, «Jlenucockuil denoBek» «Heannpepransub», «KpomanboHub», «lIpenku udemoBekay,
«DTansl 3BOJIIOIUH YeTIOBEKa», «Packl yenoBekay.

OO0opynoBaHue: MyJISKH OKaMEHEJIOCTEH, TPEIMETOB MaTePUAIbHOM KYJIbTYpPHI MPEAKOB YEIOBEKA,
penpoaykuuu (dotorpaduu) KapTuH ¢ MUDOTOTHIECKUMU U OMOJEHCKHUMU CIOKETaMH TTPOUCXOKICHUS
yenoBeka, ¢GoTorpaduu HaXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET 4YeJIOBEeKa, MOJENb dYepera
YeJIOBeKa W dYepera MIMMIIaH3€, MOJIENh KHUCTH 4YeJIOBeKa M KHUCTH HIMMIIAH3€, MOJEIM TOopca IMPEIKOB
YeJI0BeKa.

JlagopaTopHasi padora «/3yueHrne OCOOCHHOCTEH CTpPOEHMsI CKeleTa 4YelIOBEKa, CBSI3aHHBIX C
MIPSMOXOKICHUEM).

IMpakTnyeckas padora «/3ydyeHne 3K0JIOTMYECKUX afaNTallui YeTOBEKa.

Tema 6. Ikos0rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTaHU3MOB U HAJOPraHM3MEHHBbIX CHCTEM
¢ OKpY:KamolIeil cpeaou

3apoxkaeHue u pasButue dkosioruu B Tpyaax A. ['ymbonbara, K. @. Pymee, H. A. Ceepiosna,
. I'ekkensa, A. Tencnm, B. H. CykauéBa. Paznmensl m 3amaum skosioruu. CBsi3b 3KOJOTHH C JIPYTUMH
HayKaMH.

Metonet skonorun. IloneBble HaOmIOAEHMS. OKCIEPUMEHTHI B 3KOJOTHHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHHe B OKOJOTUHA. MOHHUTOPHUHT OKPYKAIOIMIEH Cpeabl: JIOKAJIbHBIMN,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3Ha4YeHHE HKOJIOTMYECKUX 3HAHUU U1 YeJIOBEKa. OJKOJOTMYECKOE MHPOBO33PEHHME KaK OCHOBA
CBA3€H 4esoBeuecTBa ¢ MNpUpoAod. DOpMHpPOBAHME HKOJIOTMYECKOM KyJbTYpbl U SKOJOTMYECKOU
IPAMOTHOCTH HACEJICHUS.

JdemoHcTpauuu

Hoptpetsl: A. I'ym6oabar, K. @. Pynwse, H. A. CeBeprios, O. ['ekkenb, A. Tencau, B. H. Cykaués.

Tabauibel  u cxemsl: «Paznmensl  skonorum», «Meroabl skoiorum», «CxemMa MOHUTOpPUHTA
OKpYXaIoLEen Cpeabl».

JladopaTopHas padora «/3ydeHne METOI0B HKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea 0OOMTAHUS

Dkonorudeckne (PakToppl M 3aKOHOMEPHOCTH uX jAeWcTBusa. Kiaccupukanus 5SKOTOTHYECKUX
¢dakropoB: abuoTHueckue, OuoTHYeCKHe, aHTponoreHHble. OOIMEe 3aKOHOMEPHOCTH  JIEHCTBUS
skonoruueckux  QaxtopoB. IlpaBuno munumyma (K. llnpenrens, FO. JIu6ux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue Qaktopel. CBeT Kak dKojoruueckuid ¢akrop. JlelcTBUE pa3HBIX Y4acTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMUECKHE TPYIIIBl PACTEHUI M KMBOTHBIX IO OTHOILIEHHUIO K
cBery. CurHanbHas pojb cBeta. POTONEPUOINU3M.

Temnepatypa kak »dKkojorumdeckuii ¢axrtop. JlelicTBue TemmepaTypsl Ha  OpraHU3MBIL.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTe kak skonoruueckuii ¢akrop. Ilpucnocobnenus pacTeHui K TOIAEPKAHUIO BOTHOTO
Oanmanca. Knaccudukamusi pacTeHHil o OTHOIIEHUIO K Boje. [IpucnocoOneHus: KUBOTHBIX K U3MEHEHHIO
BOJIHOTO peXHUMa.

Cpenbl  oOWTaHHMS OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, I[IOYBEHHAs, TJIyOMHHAS
MOATOYBEHHAsI, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMUYECKUE OCOOEHHOCTH Cpell OOUTaHUs OPTraHM3MOB.
[TpucmocobaeHnst OpraHu3MOB K KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmbel. BHemmnue u BHyTpeHHHE pUTMbl. CyTOYHBIE W TOJUYHBIE PHUTMBI.
[Tpucnoco6aeHHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH.




XKuznennsie popmbl opranu3moB. [lonstue o xu3HeHHOH (opme. JKuzHeHHbIE (HOPMBI PACTCHUI:
JepeBbs, KYCTAPHUKH, KYCTAPHUUYKH, MHOTOJIETHHE TpPAaBbl, OJHOJETHUE TpaBbl. JKHW3HEHHBIE (HOPMBI
KUBOTHBIX: THAPOOHOHTHI, F€0OMOHTHI, a3p0OHMOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue ¢aktopsl. Buasl OMOTHYECKMX B3aMMOJEHCTBHN: KOHKYPEHIUS, XHUITHHYECTBO,
cumOno3 u ero ¢opmbel. [lapasutusMm, Koomepauus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJeOHnuecTBO). Herpodudeckue B3aumoeicTBus (tonumdeckue, popudeckue, Gpadpuueckue). 3HaUeHUE
OMOTHYECKMX B3aMMOJCHCTBUI ISl CYIIECTBOBAaHHMS OpraHM3MOB B cpene oOutanusa. [Ipuniumn
KOHKYPEHTHOT'O UCKJIFOUEHHUS.

JdeMoHcTpauuu

Tabmuiuel U cxeMbl: «DKonoTHYeCKHe (PaKTOPb», «CBETOBOM CHEKTP», «IKOJIOTHUECKHE TPYIIBI
KUBOTHBIX 110 OTHOIIEHHUIO K CBETY», «TemIOKpOBHBIE MUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«PU3HOJOrMYECKUE alalTalui KUBOTHBIX», «Cpebl 0OUTaHUsI OPraHU3MOBY», «BUOJIOTHYECKUE PUTMBIY,
«Ku3nennoie Gopmbl pacteHuin», «Ku3HeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA IIHMPOKOJIMCTBEHHOTO
nmeca», «OxocucreMa XBoMHoro Jjeca», «llemm mnwuraHus», «XumHudectBoy, «llapazutuzmy,
«Konkypenuus», «Cumonosy», «KoMMeHcanuzm».

OO6opynoBanue: repbapul pacTeHUHW M SKUBOTHBIX, MPHUCHOCOOJCHHBIX K BIUSHHUIO Pa3IUYHBIX
9KOJIOTMUECKUX (PAaKTOPOB, TepOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHENIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE PpAcTeHHs, IepOapuum M  KOJUIEKIMH
TEIUI0IIOOMBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PaCTEHUH, Uydesa NTHIl U 3Bepeil, repOdapiu pacTeHHi,
OTHOCSIIMXCS K TUrpoduTam, kcepopuram, Me30rutaM, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJUIEKIUU
KUBOTHBIX, OOUTAIOIINX B Pa3HbIX Cpelax, repdapuu U KOJUIEKIIMH PACTEHUH U KUBOTHBIX, 00Ja/1al0lIuX
YyepTaMu MPHUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUH KU3HU, repOapuy U KOJUIEKIIMH paCTeHUN
U JKUBOTHBIX DA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIHUH S>KUBOTHBIX, YYAaCTBYIOUIUX B Pa3IUYHbIX
OMOTHUYECKUX B3aMOJICHCTBUSX.

JlaGopaTopnasi padora «BblsiBiIeHne NPUCIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETaA.

JlaGopaTopHasi padoTa «BbisiBlieHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPBD».

JlaGopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOMTAHU.

Tema 8. IkoJ10rusi BUA0OB U MOMYJIS LU

DKoyornyeckue xapakTepucTHku mnomymsiuud. Ilomymsmus kak Ouonoruueckas cucrema. Pounb
HEOJHOPOJAHOCTH Cpenbl, (PU3NYECKUX OaphepoB M OCOOCHHOCTEW OHOJIOTHM BHJIOB B (OPMHPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYpbI Nonysiuui. OCHOBHBIE MTOKA3aTENH MOMYIISILUK: YUCIEHHOCTb, IIJIOTHOCTb,
BO3pacTHasl U M0JIOBAs CTPYKTYpPa, POKAAEMOCTD, IPUPOCT, TEMII POCTa, CMEPTHOCTD, MATPALIHSL.

OKoJorudeckas CTpykTypa nomyssinuy. OLieHKa YUCIEHHOCTH NOMyJsuuu. JInHaMyKa nonyJsiuuu 1
e¢ perymsanud. buotudeckuil moTeHuuan nomyisuuu. MonaenaupoBaHUE IMHAMHUKU momnynsuuu. Kpusbie
pocTa YHCIEHHOCTH nomyisauud. Kpusble BbDKHMBaHMS. Perymsinus YHCICHHOCTH MNOMYJALMH: POJIb
(GakTOpOB, 3aBUCAIIMX W HE 3aBUCALIMX OT IUIOTHOCTU. OKOJOIMYECKHe cTpateruud BuaoB (r- u K-
CTPATETHH).

[Tonsitue 06 3konornyeckoit Huie Bujaa. Mecrooburanue. MHOroMepHass MOJIENb SKOJIOTHYECKOM
Huum [x. M. Xatunacona. Pasmepsl akonorndeckoi Humu. IlorennmanbHas u peaauzoBaHHasi HULLIH.

Bun xak cucrema nomyssinuil. Apeansl BUIOB. BUABI M UX KU3HEHHBIE CTPATErMU. DKOJOTMYECKHUE
9KBHUBAJICHTBI.

3aKOHOMEPHOCTH MOBEJCHMSI U MUTPALlUi )KMBOTHBIX. bruosiornueckne nHBa3uu 4yKepOJIHbBIX BUJIOB.

JdemMoHcTpanun

Ioprper: [Ix. M. XaTunHCOH.

TaOmuuel ¥ cxeMbl: «DKOJIOTHYECKUE  XAPaKTePUCTHKH  momyasiiuumny», «lIpoctpaHcTBeHHas
CTpYKTypa mnonyisnun», «BospacTHble nupamuael nomyasinun», «CKOpPOCTb 3aceleHUsl MOBEPXHOCTHU
3eMJIn pa3IMYHBIMU OpraHuzMamm», «Moaens sxonorndeckoit Humu Jpx. M. XaTtunHcoHay.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTopuas padora «IIpucrnocobieHns ceMsiH pacTEHHH K pacCeIeHUIoN.

Tema 9. Ixo0rust coodumecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. brorieHos u ero crtpykrypa. CBs3u MeXly OpraHnu3MaMu B OHOLIEHO3E.

OkocucreMa kak OTKpbiTass cuctema (A. Jx. Tencnu). DyHKUMOHANBHBIE OJOKM OpPraHU3MOB B
HKOCHUCTEME: TPOIYLIEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpodudeckue 1enu u ceTH.
AbuoTtnueckue 610ku 3xocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUHU B
JKOCUCTEME.




OcHOBHBIE TIOKA3aTeNH IKOCUCTEMBI. bromacca M MpoayKIus. DKOJOTHUECKUE MUPAMUIBI YHCEI,
Oromacchl U PHEPTUH.

Hunamuxa  sxocucmem. Kamacmpoguueckue  nepecmpoiixu.  @uyxmyayuu. HanpaBieHnHsie
3aKOHOMEPHbIE CMEHBI COOOIIECTB — CyKleccud. [lepBHUYHBIE W BTOPHUYHBIC CYKIIECCHH M UX MPHYUHBL.
AHTpOTIOTEHHBIE BO3ACHCTBHS Ha cykueccuu. KimmakcHoe coobmiectBo. bropasHooOpasue M THOJTHOTA
KpyroBOpOTa BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvbl MOpell U OKeaHos. IKocucmembl
MYHOp, 1€eC08, Cmeneti, NYCMblHb.

AHTPOTIOTEHHBIE SKOCHCTEMBI. ATpO3KOCUCTEMA. ATpolieH03. Pa3nnuns Mexay aHTpOTIOTeHHBIMU U
MIPUPOTHBIMU 3KOCHCTEMAMH.

VYpb6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. [oponackass ¢mopa u  ayna.
CuHaHTpOnM3anusi TOpOJCKOW (ayHbl. BHOJIOrMYEecKOoe W XO3SMCTBEHHOE 3HAYEHUE arpod3KOCHCTEM H
ypOOdIKOCHUCTEM.

3akoHOMEpPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBHI OpPraHU3MOB B OdKOcHCTeMax. Poib
Kackaonoz2o sghghexkma u 6u008-30uhuxamopos (Kuouesvix 6udos) 6 (OYHKYUOHUPOBAHUU IKOCUCIEM.
[lepeHoc sHEpruM 1 BEMIECTB MEXKIY CMEKHBIMU YKOCUCTEMAMHU. Y CTOMYMUBOCTh OPTaHU3MOB, TIOTTYJISIIUI 1
HKOCHCTEM B YCIOBHSAX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3ACHCTBUIA.

Mexanuzmbl 8030elicmeus 3a2pA3HeHUll pasHblX Munog Ha cyOOpeaHusMeHHOM, Op2SaAHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJO2UYECKO2O0 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0J10Tusl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX YKOCHCTEM.

JdeMoHcTpauuu

[Moprpert: A. k. Tencnu.

Tabmuier ~ u cxembl: «CTpykTypa OHOLIeHO3a», «DKOCHCTEMa IIMPOKOJUCTBEHHOIO JIecay,
«9KocucTeEMa XBOMHOIO Jieca», «DyHKIIMOHAIBbHBIE T'PYNIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopor
BEIIECTB B dKocucremey, «Llenu nutanus (macTOUIIHAs, AETPUTHAS)Y, « IKOJOTHYECKas: MUPaMUIA YHCEI,
«DKoylornyeckas mupaMmuga Ouomacchbl», «KoJoruyeckas nupamuaa sHeprum», «O6pazoBanue 06010Tay,
«llepBuuHas cykueccus», «BoccTaHoBIIeHHE Jeca MOCEe Moxapay, «IKOCUCTEMA 03€pay, «ATrpOLEHO3»,
«KpyroBopoT BeliecTB U IOTOK SHEPTHH B arporieHo3e», «IIpumepsr ypOoskocucTemy.

OO6opynoBanue: repdapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesia NTHUIl U 3BEpeu, repdbapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypoo3KOCHUCTEMBD».

JladopaTopHasi pa6ora «/3ydyeHue pa3Ho0Opazus MENKHUX MOYBEHHBIX WIEHHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

IKCKypeust «IKCKypcus B TUIUMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCUs B arpodKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — oOmieruianerapnas oOonouka 3eMiIH, T/I€ CYIIECTBYET WM CYIIECTBOBANA >KHU3Hb.
Pa3Butne npencrasnenuit o 6uocdepe B Tpynmax OJ. 3iocca. Yuenue B. U. Bepnaackoro o Omocdepe.
Ob6nactu 6uocdeps! u e€ cocran. XKuoe BelecTBO 6Mocdepsl U ero GyHKIIHH.

3aKkOHOMEpHOCTH cymiecTBoBaHusi Ouocdepbl. OcobGeHHoctu Ouochepsl Kak — TI100aTbHOU
sKocucTeMbl. JluHamuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BemecTB U OMOr€OXMMUYECKHE [TUKITBI
(yrnepona, a3ora). PurmuuHocTh siBneHuit B Ouocdepe.

3onanbHOCTh Ouocdepsl. Ilonstre o Guome. OCHOBHBIE OMOMBI CYIIW: TYHJpa, XBOWHBIE Jeca,
CMEIIaHHbIE W IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MYCTHIHH, TPOMUYECKHE Jieca, BHICOKOTOPBS.
Knumar, pacTUTEeNbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ GYHKIHS KUBBIX CHUCTEM, OIlEHKAa WX PECypCHOTO TMOTEeHIHana U OHochepHBIX
(b yHKIHIA.

JdeMoHcTpanuu

Hoptpetst: B. U. Bepuaackuit, 3. 3tocc.

Tabauiet u cxemsl: «I'eocdepsr 3emnuy, «KpyroBopot a3ora B npupoie», «KpyroBopot yriepoja B
npupoae», «KpyroBopoT kuciopojga B mpupoie», «KpyroBopot Boabl B mpupoie», «OCHOBHbIE OMOMBI
cymm», «Knumarudeckue mosica 3emnu», «Tynapay, «Taiiray, «Cmemanusiil necy, « [ LInpokoIucTBEHHBIH
necy, «Cremnby, «CaBanHay, «IlycTeiasay, « Tpommueckuii gecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.




Tema 11. YesioBek u OKpYykaomas cpeaa

DKOJIOTUYEeCKHE KPU3HMChI U MX NpUYHHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arpssHenue
BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHUe BOAHOM cpesbl. OXpaHa BOJIHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OXpaHa pacTUTENBHOIO U
KHUBOTHOTO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl Hpuponabl. Kpacublie kuuru. Ocobo oxpaHseMble
npupoanbie Teppuropun (OOIIT). borannueckue cajpl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHbIE NPUHLUIBI YCTOMYMBOIO pAa3BUTHsI 4YeJlOBeUecTBA U MpUpojabl. PannonanbHOE
MPUPOJIOTIONIF30BAaHUE M COXpPAHEHHE OHMOJIOTHYECKOTO pa3zHooOpasms 3emin. OOmue 3aKOHOMEPHOCTH
rJI00ANBHBIX OKOJOTUYECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3UCAa W €r0 BEpPOSTHBIC
MIOCJIEICTBUSL.

Pa3BuTne METOOB MOHUTOPUHIA Pa3BUTHUSI OINACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvle
uccredosanusi nepexooa K pecypcocbepezarowjeli U KOHKYPEHmMOCNnocoOHoU 3Hepzemuke. buonozuyeckoe
pasHoobpasue u duopecypcol. Hayuonanvnvie ungopmayuonnvle cucmemol, obecneyugaroujue 00Cmyn K
uHgopmayuu no coCmosiHuIO OmoenbHblX 8U006 u kocucmem. OcHOBbI dIKoOpeaburumMayuu SKocucmem u
cnoco606 60pvobI ¢ buonospedcoeHuasMU. PekoncmpyKyus MOPCKUX u HA3eMHbIX IKOCUCEM.

JdeMoHcTpauuu

Tabmuubl U cxeMbl: «3arpsisHeHHe atMocheprl», «3arpssHeHue Tuapochepsl», «3arps3HeHue
nouBel», «llapHukoBeiii sddexT», «Ocobo oxpaHseMble TPUPOIHBIE TeppUTOpUN», «Momenn
YIPaBISEMOTO MUPAY.

Oo6opynoBanue: hoTorpadhun OXpaHsSIEMbIX PAaCTeHUH W KUBOTHBIX KpacHoi kuurm Poccuiickoit
®enepanun, KpacHol KHUTH pernoHa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INIPOI'PAMMBI 11O BUOJIO'UN HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATbHI

dI'OC COO ycranaBimuBaeT TpPeOOBaHUSA K pe3yidbTaTaM OCBOCHHS OOYYAIONIUMHUCS IMPOrpamMm
cpenHero o0miero 06pa3oBaHus: TMYHOCTHBIE, METANIPEIMETHBIE U MPEAMETHBIE.

B cTpykType TMUHOCTHBIX pe3y/IbTaTOB OCBOCHMSI IIPOTPAMMBI 0 OHMOJIOTUHU BBIJEJIEHBI CJIETYIOLINE
COCTaBIISIIOIIME: OCO3HAHUE OOYYAIOIIMMHUCA POCCHUICKON TI'pa)KIAaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO,  CAMOCTOATEIBHOCTH U  CaMOONPEICNICHUIO, Haluyue  Momusayuu X  OOyUEHUIO
OUOJIOTHH, YelleHanpasieHHoe pazéumue BHYTPEHHUX YOEXKJIEHUN JIMYHOCTHM Ha OCHOBE KIIIOUEBBIX
LEHHOCTeH W  HUCTOPUYECKHX TPAAULMNA  pPa3BUTUS  OHMOJIOTUYECKOTO  3HAHUSA, 20MOBHOCMb U
CcnocobHocme 00yUYaOIIUXCS PYKOBOJACTBOBATHCS B CBOCH JIEATENBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYLIUMHU cucreMe OHMOJIOrMYeCKOro o0Opa3oBaHusl, Halu4ue
NpagoCco3HAaHUs SKOJOTHUECKOHN KYIbTYPbl, CHOCOOHOCMU CMAasumyb e U CTPOUTH )KU3HEHHbIE TUIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMBI 110 OHOJIOTUU JTOCTUTAIOTCS B €MHCTBE y4eOHOU U
BOCIIUTATEIbHON JEATEIbHOCTU B COOTBETCTBUU C TPAJULUMOHHBIMM POCCHUICKUMH COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, PUHATHIMU B OOIIECTBE MPaBUIAMU U HOPMAMHU
MOBEJCHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMS, CAMOBOCIMTAHUS U CAaMOPa3BUTHUS, PA3BUTUS
BHYTPEHHEH MO3ULMU JUYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSAKY, YEIOBEKY Tpyda U
CTapluieMy IOKOJICHHIO, B3aHMMHOTO YBa)KEHUS, OEpekKHOrO0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit dexepanuu, Mpupoae U OKPYKaroLIen cpele.

JIM4HOCTHBIE pe3ynabTaThl OCBOEHUS yueOHOro mpenmera «buomorus» MOMKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTH OOY4aloUIUXCsi PYKOBOJCTBOBATHCA CHOPMUPOBAHHON BHYTpEHHEH Mo3uluen
JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIUMN, IO3UTUBHBIX BHYTPEHHUX yOEKIEHUHN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIecTBa, pacHIMpeHHe JKU3HEHHOTO OMNbITa U ONbITa
JEeSTEIBHOCTH B MPOLIECCE Peaiu3allid OCHOBHBIX HANpPABJICHUI BOCIUTATEIBHOM NEATEIbHOCTH, B TOM
YHUCJIE€ B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKTAHCKON MO3UIINN 00YUAIOIIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOTO UJICHA
poccuiickoro oOIIecTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIPaB 1 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW JESITEILHOCTH MIPHU CO3AaHUU yICOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U IMO3HABATEIHHBIX 33124, BHITOJHEHUU OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTPEAETSATh COOCTBEHHYIO IMO3HIINIO TI0 OTHOIICHHUIO K SIBIICHUSM COBPEMEHHOW KU3HU
U OOBSICHATH €€,

YMEHHE yYUTHIBATH B CBOMX JICHCTBUSX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS JIFO/ICH
C pa3HBIMU YOSXKICHUSAMU, KyJIbTYPHBIMU [IEHHOCTSMU U COLUATHHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYTHUYECTBY B TPOIECCE COBMECTHOTO BBITIOTHEHHSI YICOHBIX, TO3HABATEIIBHBIX
HCCIIEI0BATEIIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHHUS! K MHEHUIO OINIMOHEHTOB MPU OOCYK/IEHUU CTIOPHBIX
BOIIPOCOB OHMOJIOTMYECKOTO COJEPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKOW MICHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY
HapOJly, YyBCTBAa OTBETCTBEHHOCTH mepesa PoauHoN, ropaocTu 3a CBOM Kpai, cBOow PoauHy, CBOM SI3BIK U
KYJIbTYpY, MPOIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOTHOMY HACIIEIUIO U TIAMSITHUKAM MPUPO/IBI, JOCTKeHusiM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CrOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OWOJIOTHH,
MMOHUMAaHMs 3HAYCHHUS OMOJIOTMM B TIO3HAHWU 3aKOHOB TPHUPObI, B JKU3HU UYEJIOBEKA W COBPEMEHHOTO
o011ecTBa;

unenHas yoexaEHHOCTh, TOTOBHOCTh K CIIY)KeHHUI0 W 3amuTte OTedecTBa, OTBETCTBEHHOCTH 3a €T0
cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ITHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSIM, CO3JaHUI0O CEMbUM Ha OCHOBE OCO3HAHHOIO
MPUHATUA LICHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIIMSIMHU Hapoa0oB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA,
CropTa, TpyZa, 0OIeCTBEHHBIX OTHOIICHUI;

ITOHUMAaHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH KadyecTBa
TBOPYECKOH JINYHOCTH;

5) ¢puznyeckoro BoCHUTAHHUS, (POPMHUPOBAHUS KYJIbTYPbI 3I0POBbSI M IMOIHOHAJIBLHOIO
0J1aronmoJIyymsi:

MOHUMAaHWEe U pealu3anus 3J0poBOro M 0Oe3omacHoro oOpas3a >KM3HHU (30pOBOE MHUTAHUE,
coOroieHre TUTUEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PEryJspHas
¢busnueckass aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY
(bu3nYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE IIEHHOCTH MpPaBHJI HHIUBUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TOBEJICHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIOJIEH;

OCO3HAaHHE TOCIEACTBUI U HEMPUSITHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aIKOTOJsl, HAPKOTUKOB,
KypeHHus);

6) TPya10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOIIOOHE;

FOTOBHOCTh K aKTHBHOM JE€ATEIbHOCTH TEXHOJIOTMUYECKOM U COLMAIIbHOM HalpaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENIHO BBITIONHATH TaKyl0 AESITeIbHOCTD;

HMHTEPEC K pa3inuHbIM chepaM MpodecCHOHATBHON NesSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oymymieit mpodeccuu u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTH U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) KOJIOrHYeCcKOr0 BOCIIMTAHMA:

HKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHUKY KU3HH Ha 3emiie, OCHOBE €€
CYILECTBOBAHUS;



MOBBIIICHUE YPOBHS 3KOJIOTUYECKON KYIbTYpBI: MPHOOPETEHHUE OMBITA MNIAHUPOBAHUS TTOCTYIIKOB H
OILICHKH MX BO3MOJKHBIX IIOCIEACTBUN Ul OKPYKAIOLIEH Cpefbl;

0CO3HaHME TTI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX peIIeHus;

CIOCOOHOCTh HCIONB30BAaTh NMPUOOpETaeMble MpU HM3YyYCHWH OWOJIOTUM 3HAHUS U YMEHHSA NpHU
pereHnn po0IeM, CBA3aHHBIX C PAIMOHAIBHBIM ITPUPOIOTIONIB30BAaHUEM (COOIIOICHUE MTPABHUII TIOBEACHUS
B IPUPOJE, HAIPABJICHHBIX HA COXPAaHEHUE DABHOBECUS B SKOCUCTEMAX, OXPaHy BHUJIOB, JKOCHCTEM,
ouochepsi);

AKTUBHOE HEINPUATHE JEUCTBUM, MPUHOCAIIMX BPEH OKPYXKAIOLIEH IPUPOJHON CpEele, yYMEHHUE
[IPOrHO3UPOBATh HEOJArONPHUATHBIE HSKOJIOTMUYECKUE IMOCJIEJACTBUS IPEANPUHUMAEMBbIX JEUCTBUM U
[IpeI0TBpAILaTh UX;

HaJIMYUE€ Pa3BUTOTO HKOJIOTMYECKOTO MBILIIEHMS], SKOJOTUYECKON KYJIbTYpbI, ONBITA JEATEIbHOCTH
9KOJIOTMYECKOM HAINPaBJIE€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B I103HABATEIbHON, KOMMYHUKATUBHOM
U COLMAIbHOM IMpakTUKE, TOTOBHOCTM K YYacTHIO B IIPAKTHMUECKON JEATEIHOCTH 3KOJIOTUYECKOU
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JIMAJIOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTa
B [IOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATENbCKON KYJIBTYpPhl KaK CpPEJCTBa B3aUMOJICHCTBUS MEXKITY
JIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHue crienu(uKu OMOJIOTHN KaK HayKH, OCO3HAHUs €€ posid B POPMHUPOBAHUH PALHOHATIBHOTO
HAayYyHOTO MBILIUICHUS, CO3JaHUM LIEJOCTHOTO MpeACTaBlIeHUS 00 OKpY)KarollleM MHpEe Kak O €IMHCTBE
MPUPO/IbI, YEJIOBeKa W 0OIecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH MpolieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OHOJIOTUH JJISi COBPEMEHHOW IMBHIIM3AIMU: OOecleueHuss HOBOTO
YPOBHS Pa3BUTHUSI MEIUILUHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pellaTh pecypcHbIe
npoOieMbl pa3BUTUSL YEJIOBEYECTBA, MOMCKA MyTeH BBIXOJA W3 TJIOOATBHBIX HKOJIOTHYECKUX MpPoOIeM H
obecrnieyeHus nepexoaa K yCTo4MuBOMY pa3BUTHIO, PAlHOHAILHOMY UCIIOIb30BAaHUIO TPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTUYECKUX 3HAHUM B IENAX MOBBIIICHUS O0IIEeH KyIbTYyphl,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTABHOM 4acTH (PYyHKIIMOHAILHOI TPAaMOTHOCTH O0yYaroluXxcs,
dhopmMupyeMoit Ipu U3y4eHUHU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB MO3HAHHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
HCIIOJIb30BATh MOJy4YaeMble 3HAHWS U1 aHalu3a U OODBSICHEHMs SBJICHHUHM OKpPYKAIOLIEro MHpa H
MIPOUCXOIINX B HEM U3MEHEHUH, yMEHHE JieflaTh 000CHOBAHHbIE 3aKJIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB
Y UMEIOUINXCS JaHHBIX C IIeJIbIO MOJIYUY€HHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAaHUS [UIsl peuieHus mpodiieM B
peaNIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAY4YHOW JEeSATeNbHOCTH, TOTOBHOCTb OCYIIECTBISITH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACITeIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMpPEephIBHOMY OOpa30BaHUIO M CamMOOOpa30BaHUIO, K aKTHUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METANIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS ydeOHOro mpeamera «buosiorusy BKIIIOYAIOT: 3HAUUMBIE
s (GopMHpPOBaHMS  MHUPOBO33PEHHUS  OOYyYaloUUMXCS  MEXKIUCHUIUIMHApHBIE  (MEXIpPEIMETHbBIE)
oOI1eHayYHble MOHSATHUS, OTPaKAIOUIME [EJOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHeUu(UKy METOJ0B
MIO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BELECTBO, DHEPIMs, SIBICHHE, INPOLIECC, CHUCTEMA,
Hay4HbIM (hakT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeoBaHUE, HaOJI0/IEeHHE,
U3MEpEeHHe, OKCIEpUMEHT U JIpyrue); yHUBEpCaJdbHbIe YydeOHble JelcTBUS  (TTO3HABATENIbHBIE,
KOMMYHHUKATHBHBIE, PEryJIATUBHBIE), oOecreunBaroie GopMupoBaHue GyHKIMOHAIBLHONH IPaMOTHOCTH U
COLIMAIBHOM KOMIETEHIMH OOyJarolmuxcs; CHOCOOHOCTh OOy4aromuxcs HCMHOJIb30BaTh OCBOCHHBIE
MEXJUCIUIIMHAPHBIE, MHUPOBO33pPEHUYECKHE 3HAHMS W  yHUBEpCalbHble YyueOHble JEeWCTBUS B
[I03HABATEIbHON U COLMAIBHOMN MPAKTHKE.



B pesynbrare m3ydeHusi OMOJOTHMHM Ha YPOBHE CpPEAHETO OO0IIero oOpa3oBaHMsl Yy OOydaromIerocs
Oyayr chopMupoBaHBl TO3HABATENbHBIE YHUBEPCAIbHbIE Yd4eOHbIE [EHCTBUSA, KOMMYHHUKATHBHBIC
YHUBEpCaJbHBIC y4eOHBbIC JICWCTBUS, PETYIATUBHBIE YHHBEpPCAJIbHBIC YdeOHbIE NIEHCTBHS, COBMECTHas
JEeATEIbHOCTb.

MertanpeaqMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTPaMMBbl CpPEIHEro OOIIero o0pa3oBaHMs JOJKHBI
OTpaKkaTh:

OgJaieHne YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /ICHCTBUSMM:

1) 6a3oBble JIOrHYeCKHE JIHCTBUS:

CaMOCTOSITEIIEHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMaTPHUBATh €€ BCECTOPOHHE;

WCIIOJB30BAaTh IPH OCBOCHWU 3HAHWHM TNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiIW3a, CUHTE3a,
CpaBHEHUs, KiIacCU(pUKAIMH, 000OIIEHHs), PACKPhIBATh CMBICI OWOJIOTHYECKUX TOHSATHH (BBIACTSATH MX
XapaKTepHbIE PU3HAKN, YCTAHABIMBATH CBSI3U C IPYTUMHU MTOHITUSIMHN);

OTIpENIeNATh TN JAEATEIBHOCTH, 33aJaBas MmapaMeTpbl M KPUTEPHH HX JOCTH)KEHHUS, COOTHOCHTH
Pe3yAbTATHI JESITEIHLHOCTH C TIOCTABICHHBIMU LIEIISIMU;

WCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS [Tl OOBSICHEHUS (PaKTOB U SIBIICHHIA YKHBOH ITPUPOIHI;

CTPOWTH JIOTUYECKUE PpACCYKICHHS (MHIYKTHBHBIE, NEIyKTUBHBIC, MO AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBIICHUSX, (OPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS

MPUMEHSTh CXEMHO-MO/JIEITbHBIEC CPEJICTBA /ISl IPEACTABICHHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH
B M3y9aeMbIX OMOJIOTHYECKHX 00BEKTAX, a TAKKE MPOTUBOPEUN PA3HOTO POJIA, BBHISBICHHBIX B Pa3IMIHBIX
WH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAaH PEHICHHWS TNPOOIEMBI C Y4ETOM aHallM3a HMEIOIIUXCS MaTepHaIbHBIX H
HEMaTepPHaILHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIESTEITHLHOCTh, OI[CHUBATh COOTBETCTBUE PE3YJIbTATOB IENISIM, OIICHUBAThH
PUICKH TTOCIIEICTBUH JIESTEILHOCTH;

KOOPJIMHUPOBATH U BBIMOIHSITH pab0OTy B YCIOBUSX PealbHOT0, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCJIEA0BATEILCKHE el CTBHA:

BIIQJIETh HAaBBIKAMHM y4eOHO-HCCIEAOBATEIbCKON M MPOEKTHOM JESITeNTbHOCTH, HaBbIKaMU
paspeleHus npoOieM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IMOHMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

MCIO0JIb30BATh PA3JIMYHbIC BUJbI IEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €0 MHTEPIpETalHH,
npeoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4eOHBIX CHUTyalusX, B TOM YHCJIE MpPU CO3AAHUU YUEOHBIX U
COLIMAJIBHBIX MPOEKTOB;

¢bopMHpoBaTh HAYYHBI THUI MBIIUJICHHUS, BIAJETh HAYYHONW TEPMHUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSMHU U METO/IaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33aJ]a4l B 00pa30BaTEIbHON JESATEILHOCTH U >KU3HEHHBIX
CUTYaIUSIX;

BBISIBIISITh TIPUYUHHO-CJIEICTBEHHBIE CBS3M W aAKTyaJlH3WpOBaTh 3a/ady, BBIIBUTaTh THIOTE3y €€
pelieHns, HaXOJWUTh apryMeHThl HJs JI0Ka3aTeabCTBA CBOMX YTBEPXKICHHI, 3aJaBaTh MHapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJE PpEUICHHs 3a7aud pe3yabTaThl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT,

OCYILIECTBIATh LIEJCHANPABICHHBIM TOUCK IMEpeHoca CpeACTB U CIIOCOOOB  JieiicTBUS B
po(hecCHOHANBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B M03HABATEIbHYIO U IPAKTUYECKYIO 00IACTH KU3HEAEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEeIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE WJEH, Mpe/IaraTh OPUTHHAJIBHBIE TIOJIXOJbl U PELICHHS, CTaBUTh MPOOIEMBI U
3aJ1auy, JIOMyCKAIOIKe albTepHATUBHbIE PEILICHHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSI B PA3IMUYHBIX HCTOYHHMKAX MHGpOpMAIMU (TEKCTe y4yeOHOro mocobus, Hay4qHO-
MOMYJISIPHOM JINTEpaType, OMOJIOTHYECKUX CIOBapSIX M CIIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3aX MaHHBIX, B
WNuTepHere), aHanm3upoBaTh HHPOPMAIMIO PA3IHYHBIX BUAOB U (OpPM TMpeACTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTb;



(bopMynHupoBaTh 3aPOCHl U MPUMEHATH Pa3IMYHbIC METOJIBI IPU MOUCKE M 0TOOpE OMOJIOTHUECKON
nHpopManuu, He0OOXOIMMO [T BBITIOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOperaTh  ONBIT  HWCHOJB30BAHUS  MHPOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpEICTaBICHHUS OHMOJOTHYECKOW HH(MOpMAIu
(cxembl, rpaduku, AMAarpamMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

WCTIOJb30BaTh HAYYHBIN SI3BIK B KaUeCTBE CPEACTBA NMpH paboTe ¢ OMOJOTHYeCKOW HMH(pOpMAIHEen:
MPUMEHSTh XUMHUYECKUE, (U3NUYECKNE W MaTeMaTHYeCKHWEe 3HAKW W CHUMBOJBI, (hopMynbl, abOpeBuatypy,
HOMEHKJIATYpY, UCTIOJI30BATh M MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJIETh HAaBBIKAMH pPAcIO3HABaHHWA W 3aIUThl HHGOpMAIMH, WHPOPMAIMOHHOW 0€30MacHOCTH
JMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) o61menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HHM, aKTHBHO YYacTBOBATh B JHAJIOTE WU
JMCKYCCHH TI0 CYIIECTBY OOCYKTaeMOoW TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CYKICHHS
OTHOCHTEIIHO BBITIOJIHEHHUS TpEiaraéMoi 3a/1a4d, YYUTBIBATH MHTEPECHI M COTJIACOBAHHOCTH TTO3UITHIA
JIPYruX y4aCTHUKOB JIMAJIOTA WM JIUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMS, IMOHWMAaTh 3HAYEHUE COLUAIBHBIX 3HAKOB,
MPEMOCHIIOK BOBHUKHOBEHHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMSTYaTh KOH(QIUKTHI U BECTH TIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCO0aMH OOIIEHHS W B3aWMOJICHCTBHS, MOHMMATh HAaMEPEHUS IPYrux
JIO/IeH, TIPOSIBIIATH YBAXKHUTEIBHOE OTHOIICHHE K COOECeTHUKY W B KOPPEKTHOW (dopme (GopMyTupoBaTh
CBOM BO3PaKCHHS,

pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOYKY 3PEHHSI C UCTIOIb30BAHNEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh W UCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M MHIUBHIYaTbHON pabOTHI MPU PEIICHHN
OMOJIOTUUECKOW  TPOOIeMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh  TMPUMEHEHHUS  TPYNIOBBIX  (Gopm
B3aWMOJICHCTBUS MPH PEIICHUN YUeOHOH 3a/1a4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C YUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
Ka)/IOTO YICHA KOJUICKTUBA;

MPUHUMATh [IETM COBMECTHOH JICATEIIbHOCTH, OPIraHU30BhIBATH M KOOPJMHHUPOBATH JCHCTBHS MO €€
JOCTIDKEHHUIO: COCTABIISTh TUIAH JICHCTBHI, paclpeesisiTh POJIU ¢ Y4ETOM MHEHHI y9aCTHUKOB, OOCYXIaTh
pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KA4eCTBO CBOET0 BKJIAJa W KAKIOTO YYaCTHHKAa KOMaHJIbl B OOLIMI pe3yabTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJyIarath HOBBIC IPOEKTHI, OLIECHUBATD UJICH C ITO3UIIMH HOBH3HBI, OPUTHHAIBHOCTH, IIPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETHUECKOE TMOBEJCHUE B PA3JIMYHBIX CUTYAIUSX, TMPOSBIATH
TBOPYECTBO M BOOOPaKCHUE, ObITh MHUITUATHBHBIM.

OgJiajieHne YHUBEPCAJIbHBIMU PEeryJsITHBHBIMH JeHCTBHSMU:

1) camoopranu3anus:

WCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBICHHS MPOOJIEM W MX PEHICHUS B XKU3HCHHBIX W
y4EOHBIX CUTYaIIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JCHCTBUSIX
U TIOCTYIKaX MO OTHOILEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO JEATEIbHOCTb, BBISABIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 337]aull B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;

CaMOCTOSITEJIBHO COCTaBIIATh IUIAH pEUIeHHs MpoOJieMbl ¢ Y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacuIupsATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

cnocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYIUIMH B Pa3HBIX OOJIACTIX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.



2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OEHUBATh COOTBETCTBUE
pe3ynbTaTOB LEISM;

BIIQJICTh HAaBBIKAMH TI03HABATEIBHOW pe(dIeKCHu KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHHM, UCTIOIH30BATh MPUEMBI pe(ICKCUU ISl OLIEHKH
CUTYaIllH, BLIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIbTATOB JESITEILHOCTH;

3) npuHsITHE Ce0s M APYTHX:

MIPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIbTATOB JCSITEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MIPABO APYrUX HA OLINOKY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.

MNPEIMETHBIE PE3YJIbTATHI

[IpeameTHBIC pe3yabTaThl OCBOCHUS COAEpkKaHUs yueOHoro npeamera «buonorus» Ha yriayOoaéHHOM
YpPOBHE OpHEHTHUPOBaHBI Ha oOecnedeHue NpoduiIbHOTO O00ydeHust oOyJaronuxcs onosorun. OHU
BKJIIOYAIOT: crienuduueckue ajsi OMOJIOTHM HAayYHbIE€ 3HAHUS, YMEHUSI U CIIOCOOBI JIEHCTBUI TI0O OCBOCHUIO,
WHTEpPIIPETAIMK U MPeoOpa30BaHUIO 3HAHWMA, BUJBI JCATCIHHOCTH IO TOJYYECHUIO HOBBIX 3HAHWH M WX
MPUMECHCHHUIO B Pa3jMYHBIX YYeOHBIX, a TaKKe B pEANbHBIX JXKU3HCHHBIX CHUTyarusax. I[IpenMerHbie
pe3ynbTaThl MPEJCTABICHBI 110 TOJIaM U3YYCHHS.

[IpeameTHBIe pe3yabTaThl OCBOCHHS Yy4yeOHOro mpenMera «buomorus» B 10 Kaacce NOJKHBI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHWKW O MECTE€ W POJU OHOJOTHMH B CHCTEME ECTECTBEHHBIX HAyK, B
(hopMHUpPOBaHUM €CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPObl U PEIICHUHU podiieM
paIMOHaIBLHOTO TMPUPOJOINONB30BAHMS, O BKJIAAE POCCUUCKUX U 3apyOeXHBIX Y4YEHBIX B pa3BUTHE
OHOJIOrUH;

BIIQJICHUE CHCTEMON OHOJIOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarome
OMOJIOTMYECKUE TePMUHBI U MOHATHS ()KU3Hb, KJIETKA, OPraHu3M, MeTabo0JIi3M, TOMEOCTa3, CaMOPETyJIsIus,
CaMOBOCIIPOM3BE/ICHNE, HACIEICTBEHHOCTh, M3MEHUHMBOCTh, POCT U Pa3BUTHE), OMOJIOTHUYECKHE TEOPUHU
(knerounast teopust T. IllIBanna, M. Illneiinena, P. BupxoBa, XpoMocomHasi TeOpusi HACIEACTBEHHOCTH
T. Moprana), yuenus (H. W. BaBuinoBa — o meHTpax MHOTooOpaswisi M MPOUCXOXKIACHHUS KYJIbTYPHBIX
pacTeHuii), 3akOHbl (€IMHOO0Opa3us IMOTOMKOB IIE€PBOTO TOKOJECHHS, paCIleIICHUs, YUCTOTHI TaMeT,
He3aBHCUMOro HaciefoBanus I'. MeHpensi, roMOJIOrM4ecKuX psOB B HAcIeICTBEHHOW m3meHuumBoctu H.
. BaBuioBa), NpUHIUIIEI (KOMIUIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMM METOJIaMH HAY4YHOTO TIO3HAHHS, HCIOJB3YeMbIX B OHOJOTHYECKUX
HCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONMCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIICTATh CYIIECTBEHHbIC MPU3HAKH: BHUPYCOB, KIETOK MPOKAPHOT M SyKapuoT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, TpubOB, pacTeHH, JKUBOTHBIX U
YeloBeKa, CTPOCHHS OPraHoB W CHCTEM OpPraHOB pACTeHUM, JKUBOTHBIX, YEJIOBEKa, IIPOIIECCOB
KU3ZHEJCATENIbHOCTH, MPOTEKAIOIIUX B OpraHU3Max pacTeHMid, JKUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX
MporeccoB: oOMeHa BemecTB (MeTaboaM3M), NpPEBpaIlCHUS dHEPruu, OpOXKEHHUs, aBTOTPO(HOro u
rerepoTpoHOr0 THUMOB MNHUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, Meio3a, TraMeToreHesa,
SMOpHOTEHEe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS, Pa3MHOXKEHUS, WHIUBUAYAIBHOTO DPa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aUMOICHCTBHUS T€HOB, T€TEPO3KCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIUBATh B3aMMOCBSI3H MEXKAY OPraHOWAAMU KJIETKU M UX (PYHKIUSMHU, CTPOCHHEM
KJIETOK Pa3HBbIX TKaHEeW M UX (QYHKIUSMHU, MEXKIY OpraHaMu U CUCTEMaMU OPraHOB y pacTEHUH, )KUBOTHBIX
U YeloBeKa U UX (GYHKIHMSIMH, MEXKIY CHCTEMaMH OpraHOB M UX (YHKIHMSIMH, MEXKIy dTamamMud oOMeHa
BEIECTB, ATallaMH KJIETOYHOTO ILMKIA W JKU3HEHHBIX IMKJIOB OPraHU3MOB, dTamamMu 3MOPHOHAIBHOTO
Pa3BUTHUS, TCHOTUTIOM U ()EHOTUIIOM, (PEHOTHIIOM U (haKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBISBIISITH OTIIMUUTENbHBIE IPU3HAKU KUBBIX CHCTEM, B TOM YUCJIE PACTCHHM, )KMBOTHBIX U
Yel0BeKa;

YMEHHE WCIOJh30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JIJIS IOKA3aTebCTBA POJCTBA OPTaHU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYIIIL;



YMEHHE pemniatb OWOJIOTMYECKUE 3aJa4d, BBISBISATh NPUYUHHO-CICACTBEHHBIC CBSI3U MEXKIY
HCCIIeTyeMbIMU OMOJIOTUYSCKUMHE TIPOIECCAMH M SIBICHUSIMH, JIEIAaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHUU
MOJIyYCHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe pabOThl, COOMIOAATh MpaBUia MPH paboTe C
y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATH TUTIOTE3bI, POBEPSITh UX IKCIICPUMEHTAIBHBIMU CPECTBAMH, POPMYITHPYS 1IEITb
WCCIICIOBAHUS, AaHATTU3UPOBATH TIOJYYCHHBIC PE3YIbTAThI U JICJIaTh BHIBO/IBI,

YMEHHE YyYacTBOBATh B y4eOHO-HCCIIEIOBATEIBCKON paboTe Mo OMOJIOTHH, SKOJIOTUU U MEIHIINHE,
MIPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJMYHO MPEACTABIATH MOJYyICHHBIC PE3yIbTaThI
Ha YYCHHUYECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHUBATh STHYECKHE AaCIEKTHl COBPEMEHHBIX HCCIEIOBAHWI B 00JacTH OWOJOTHUH U
MEIUIUHBL (KJIOHWPOBAaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE HM3MEHEHHE TE€HOMa H
CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOpP Oy/yIiei nmpodecCuoHaATbHON JAESTENHbHOCTH B 00J1aCTH
OHMOJIOTHH, MEWIIMHEI, OMOTEXHOJIOTHH, BETCPUHAPHUH, CEITLCKOTO XO03SHCTBA, MUIICBONW MPOMBIITUICHHOCTH,
yrayOnsiTh TO3HABaTENIbHBIM HWHTEpEC, HaNpaBlIeHHbIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccu U MpoJ0KEHHE OHOJIOTHYECKOT0 00pa30BaHMs B OPraHU3alUSIX CPEAHETO MPoGEeCCHOHATIBHOTO
Y BBICIIETO 0Opa30BaHMUsI.

[IpeameTHBIE pe3yabTaThl OCBOCHHS Yy4yeOHOro mpenMera «buomorusy B 11 Kaacce NOJKHBI
OTpakaTh:

C(OPMHUPOBAHHOCTh 3HAHWKA O MeECTe W pOJMM OHOJOTHMH B CHCTEME eCTECTBEHHBIX HayK, B
(OpMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B MO3HAHWUU 3aKOHOB IMPHUPOIBI U
pelIeHNH DSKOJIOTHYECKHX TPOOJIeM 4YelloBeYecTBa, a TAaKKe B PEIICHHH BOIPOCOB PAIMOHAIBHOTO
MIPHUPOJIOTIONIE30BAHUS, U B (JOPMHPOBAHUH IICHHOCTHOTO OTHOIICHUSI K TPHPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIQJIC POCCUICKUX U 3apyO0EKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yYMEHHE BIaJIeTh CUCTEMOI OMOJOTHYECKMX 3HAHHM, KOTOPasi BKJIIOYAET ONpeesieHUsI U TOHUMaHue
CYITHOCTH OCHOBOIIOJIAraloImuX OHOJOTHYECKMX TEPMHUHOB W TOHATHH (B, SKOocucTeMa, Ouocdepa),
Oouosoruueckue Teopuu (3BoironoHHas Teopus Y. JlapBuHa, CUHTeTHYeCKash TeOpUs SBOJIOLUH), YUECHUS
(A. H. CeBeprioBa — o myTsx M HampaBlieHusx sBoiiroruu, B.W. Bepnaackoro — o Omocdepe), 3aKoHBI
(remernueckoro paBHoBecust [[x. Xapnu u B. BaiinOGepra, 3apossimeBoro cxoactea K. M. bapa), mpasuna
(Mmuaumyma  1O. JIubuxa, 3KOJOTMYECKOW NUpaMHAbl SHEPTruM), THUMNoTe3bl (Tumore3a «mupa PHK»
V. I'mnGepra);

YMEHHE BJIaJIeTh OCHOBHBIMM METOJaMU HAyYHOTO MO3HAHMS, HUCIOJIb3YEMBIMH B OMOJIOTMUYECKUX
UCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHUCaHHE, W3MEpEeHHe, HaOJIOJIEHUE, SKCIIEPUMEHT),
crioco06aMHu BBISBJICHUS U OLIEHKU aHTPOTIOT€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHE BBLICTATh CYLIECTBEHHbIC MPU3HAKU: BUJOB, OMOTr€OLEHO30B, 3KOCHCTEM U Ouocdepsl,
CTaOMIM3UPYIOUIETO, JBIKYIIETO U Pa3pbIBAIOIIEr0 E€CTECTBEHHOrO OTOOpa, aulonaTpUyeckoro u
CUMIATPUYECKOr0 BHUA000pa30BaHMsl, BIMSHUSA ABMXKYIIUX CHJI JBOJIOUMMA HA TEHOGMOH] MOMYIALNH,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHus, YepeAOBaHUs HAIPaBICHUI 3BOIIOIUHU, KPYrOBOPOTa
BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXy IMPOLIECCAMU HBOJIIOLMHU, MABIKYIIUMHU CHUJIAMHU
aHTpOMNOreHe3a, KOMIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U MPUCTIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHE BBISBJIATH OTIMYMTEIbHBIE MPU3HAKU KUBBIX CHUCTEM, MPUCIOCOOICHHOCTh BUJOB K Cpefe
oOuTaHusi, aOMOTUYECKUX W OMOTUYECKMX KOMIIOHEHTOB DJKOCHUCTEM, B3aUMOCBS3€H OpraHu3MoB B
cO00I1IeCTBaX, aHTPOMOTEHHBIX H3MEHEHUI B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHl, OHOJIOTHYECKYI0 TEPMHUHOJIOTUIO U
CUMBOJIUKY Ul JIOKa3aTelbCTBA POJACTBA OPraHM3MOB Pa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3U
OpPraHU3MOB U Cpe/bl 0OUTaHNUs, €IUHCTBA YEIOBEUECKHX pac, HEOOXOAUMOCTH COXpaHEHHUs MHOTooOpa3us
BHJIOB M 9KOCUCTEM KaK yCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U YEJIOBEUECTBA;

YMEHHE pemniatb OWONIOTUYECKUE 3aJaud, BBISBISATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
HCCIIeTyeMbIMU OMOJIOTUYECKUMH TPOIECCAMH W SIBICHUSIMU, JeJaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHHUH
MOJIy4YE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBITIOJHATH JTaOOpaTOpHbIE U MpaKTUYecKue paboThl, COOMIOAATh MpaBuiIa mpu paboTe
y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBaHUEM;



YMEHHUE BBIJIBUTaTh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIME CPEJICTBAMH, (POPMYIUPYS 1IETh
HCCIIEA0BaHus, aHAIM3UPOBATh II0JyYEHHBIE PE3YJIbTATHI U J€JIaTh BHIBOIBI,

YMEHHME y4acTBOBAaTh B y4e€OHO-MCCIIEOBATENbCKON paboTe 1Mo OMOJIOTUH, SKOJOTHU U MEAUIINHE,
MIPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U IMyOIMYHO MPEICTABIATH MOJYyYCHHBIE PE3YJIbTaThI
Ha YYEHUYECKUX KOH(EPEHIHIX;

YMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPUU O IIPOUCXOKICHNUH KU3HH, YEJIOBEKA U YEIIOBEYECKUX Pac, O
MPUYMHAX, MTOCIEICTBUAX U CIIOCO0aX MPeI0TBpaIeH s III00aTbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oymymiel nmpodeccrnoHanbHOM AeATEIbHOCTH B 00JIaCTH
OMOJIOTHH, SKOJIOTUH, TMPHUPOJIOTIONB30BaHUS, MEAWLUHBI, OMOTEXHOJOTHH, IICUXOJOTHH, BETCPUHAPHH,
CEJIbCKOT'O XO35HCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIIYOJsATh [TO3HABATEIbHBIN UHTEPEC, HAIPABICHHbBIN
Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH Npodeccuu U MpoJODKEHHE OMOJIOTHYECKOro 0O0pa3oBaHUS B
OpraHM3aLUsAX CPETHEr0 NPO(EeCCHOHANTBHOTO U BBICIIEr0 00pa30BaHMUS.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIACC
Ne HauMeHoBaHMe pa3/elioB U TeM IPOrpaMMBbI | KonmuecTBo yacos ‘ DIIEKTPOHHBIC
n/n Bcero|| Kontponbhsie || [Ipaktuueckue (uncpposere)
PaBOTEI PaBOTEI 00pazoBaTeNbHEI
€ pecypcsl
‘1 HEI/IOHOFI/I}I KakK Hayka ” 1 ” 0 H 0 H ‘
‘2 H)KI/IBHe CHCTEMEBI M X U3y4YeHUE ” 1 ” 0 H 0 H ‘
‘3 HEI/IOJ’IOFI/IH KJIIETKH ” 3 ” 1 H 0.5 H ‘
‘4 HXI/IMquCKa;I OpraHu3alyst KJICTKU || 10 || 0 H 1 H ‘
‘5 HCTpOCHI/Ie 1 QYHKIUH KIETKA || 8 || 1 H 2 H ‘
‘6 HO6MeH BEIECTB ¥ NPEBPALIEHIE YHEPTHHU B KIIETKE || 9 || 0 H 1 H ‘
7 HacnencrBennas nadopManus 1 peanusanus e€ B 9 1 0.5
KJIETKe
‘8 H)KI/BHeHHLIﬁ LIUKIT KJIIETKH || 6 || 1 H 1 H ‘
‘9 HCTpOCHI/Ie 1 GYHKIUH OPTaHU3MOB || 17 || 0 H 1.5 H ‘
‘10 HPEBMHO)KGHI/IG Y pa3BUTHE OPTaHNU3MOB || 8 || 1 H 1.5 H ‘
11  |[CeHeTrHKa — HayKa O HACIICICTBEHHOCTH U 2 0 0.5
M3MEHYMBOCTH OPTaHU3MOB
‘12 H3a1<0H0MepHocm HACJIEICTBEHHOCTH || 10 || 0 H 1 H ‘
‘13 H3aKOHOMepHOCTI/I W3MEHYMBOCTH || 7 || 1 H 1 H ‘
‘14 HFeHe'mKa YenoBeKa ” 2 ” 0 H 0.5 H ‘
‘15 HCeJIeKuH;I OpraHM3MOB || 4 || 0 H 1 H ‘
‘16 HBHOTeXHonorH;I Y CHHTETHYECKas OHOJIOrus || 4 || 0 H 0 H ‘
‘17 HPe3epBHoe BpeMst || 1 || 0 H 0 H ‘
IOBIIEE KOJIMYECTBO YACOB ITO [IPOTPAMME | 102 | 6 I 13 I \
11 KUIACC
Ne HauMenoBaHue pa3/ienoB U TEM IPOrpaMMBbl | KonuuectBo uacos | DIIeKTPOHHBIC
n/m Beero| Konrpomsmeie || Hpaxriueckue || (WMPpoBbie)
PABOTEI PABOTEI obOpa3oBaTenbH
BI€ PECYPCHI
1 3apokCHNE U Pa3BUTHE IBOITFOLIMOHHBIX 4 0 0
MIpe/ICTaBICHUI B OHOIOTUU
‘2 HMHKpoaBomouH;[ 1 e€ pe3yibTaThl || 8 || 0 H 1,5 H ‘
‘3 HMaKpoaBomoum 1 e€ pe3ynbTaThl || 4 || 1 H 0 H ‘
‘4 HHponcxomz{eHHe Y pa3BUTHE XU3HU HA 3eMJe || 6 || 0 H 0,5 H ‘
‘5 HHponcxomz{eHHe YeIIOBEKa — aHTPOIIOTeHE3 || 7 || 1 H 1 H ‘
6 DKOJIOrusi — HayKa O B3aMMOOTHOILECHHSIX OPTaHU3MOB|| 2 0 0,5
Y HaJOPTaHU3MEHHBIX CHCTEM C OKPY’KaIOIIeH cpeoit
‘7 HOpFaHI/ISMBI U cpena oOuTaHus || 6 || 0 H 1,5 H ‘
‘8 HBKOJIOFH;{ BUJIOB U HOIYJISILIUI || 8 || 0 H 0,5 H ‘
‘9 HBKOJIOFH;{ €c0o001IECTB. DKOJIOTHYECKUE CUCTEMBI || 12 || 1 H 0,5 H ‘
‘10 HBI/IOCq)epa — Tio0asbHAST IKOCHUCTEMA || 6 || 0 H 0 H ‘
‘11 quJ'IOBeK U OKpYy’Karomas cpesa || 5 || 0 H 0 H ‘
|OBLLIEE KOJIMYECTBO YACOB 10 IIPOTPAMME || 68 | 3 | 6 | |




IHOYPOYHOE INTAHUPOBAHMUE
10 KJIACC

No Tema ypoka KonuyectBo yacos ‘ Harta DNEKTPOHHBIE
n/n Bcero|[KourponbHbie||[Ipaktuueckue|| 13y 1CHHA uugposse
paBoTHi paBoTHI o0pa3oBaTebHbBIC
pecypchl

1 ||buonorust kKak KOMILJICKCHAsI HAyKa U KaK 1

4acTh COBPEMEHHOTO 00IECTBa
2 |PKuBble cHCTEMBI M MX CBOMCTBA. Y pOBHEBAS 1

OpraHU3aIys )KUBBIX CUCTEM.
3 |[MeTroabl MOJIEKYJIAPHON U KIETOYHOU 1 0.5

ouonoruu. [Ipaktrueckas padora «M3yueHue

METO/IOB KJIETOYHOW OHOJIOTHH

(xpomatorpadus, a5eKkTpodopes,

g depeHIanbHoe eHTPU(yrupoBaHue,

[TLIP)»
4  |Wctopus OTKPBITHS U U3YUEHHS KIETKH. 1

Krnerounas teopust
‘5 HKOHTponLHas[ pabora "buonorus kak Hayka" ’ 1 H 1 H H H
‘6 HXHMI/IquKHﬁ COCTaB KJIETKH H 1 “ H H H
7 ||MuHepanbHbIC BEIIECTBA KIETKH, HX

Ouonornyeckas poib
8 ||Opranunueckue BeliecTBa KISTKH — OEJKH. 1 0.5

JlabopaTtopHas pabota «OOHapyKeHUE

OEITKOB C MMOMOIIIBIO Ka9eCTBEHHBIX

peaKIuii»
9 ||CsoiicTBa, k1accuduranus U GyHKIAN 1

OenmKoB
10 ||Oprannyeckue BelecTBa KJICTKH — 1

YTIIEBOIBI
‘11 HOpFaHI/I‘IeCKI/Ie BEIeCTBA KIETKH — JINTTHIBI “ “ “ H H
12 |Hyknennosbie kuciotsl. JTHK u PHK. 1 0.5

JlaGopaTopHas pabota «ccinemoBanme

HYKJIEWHOBBIX KHCIIOT, BBIICIIEHHBIX U3

KJIETOK Pa3IHMYHBIX OPTaHU3MOBY
13 ||Ctpoenne u pynkuuu ATD. [Ipyrue 1

Hyxieosuarpudochatsr (HTD)
‘14 HMGTOILBI CTPYKTYPHO#H OHooruu “ 1 “ “ H H
‘15 HTI/IHBI kierok. [IpokapuoTmyaeckas KieTka “ 1 “ “ H H
16 ||CtpoeHune 3yKapHOTHIECKOH KIETKH. 0.5

[IpakTudaeckas padora «3ydeHne cBONCTB

KJIETOYHON MeMOpaHbD»
‘17 HHOBCpXHOCTHLIfI armapar KIeTKA “ “ “ H H
18 ||OmHOMEeMOpaHHBIE OPTaHOHIBI KIISTKH. 0.5

[IpakTudeckas padora «3ydeHne ABIKEHUS

[UATOIIIA3MbI B PACTUTENBHBIX KIETKAX)
19 ||[TomyaBTOHOMHEIE OpTaHOUIBI KIETKH: 1 0.5

MUTOXOHJPUH, 1acTuabl. JlabopaTopHas

pabora «lccienoBanue mia3mMonu3a u

JIETIA3MOJIN3a B PACTUTENLHBIX KIETKAX)
‘20 HHCMCM6paHHLIe OpPTraHOM/IbI KJIETKU H 1 H H H H
‘21 HCTpOCHI/Ie 1 (QYHKIUH siipa H 1 H H H H
‘22 HCpaBHI/ITeJ'ILHaSI XapaKTepUCTHKA KIIETOK H H H 0.5 H H




n/

Tema ypoka

KonuuectBo uacos

Bcero

KonTponbshbie
paboTsI

IIpakTnueckue
paboThI

Jlara
W3YYCHUS

ONEeKTpOHHbIE
U poBbIe
o0pa3oBaTenbHbBIC

pecypchl

aykapuort. JlabopaTtopHas pabora «3yueHue
CTPOCHHMS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

‘KOHTpOHI)HaH pabora "Knerka"

24

ACCI/IMI/IHHHI/IH 1 JUCCUMUIIIUA — IBEC
CTOpOHBI MeTabonu3Ma. Turbsl oOMeHa
BemecTB. Jlaboparopnast pabora «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
MIpUMepe aMUJIa3bl WM KaTaasbl)»

25

@epMEHTATUBHBIA XapaKTep peakui
KJIeTO4HOro Merabonusma. Jlaboparopras
pabora «/3y4yenue GpepMeHTaTHBHOIO
paclelIeHus IIepoKCHia BOJOpoia B
PACTUTENBHBIX U )KUBOTHBIX KIIETKaX»

0.5

26 |

‘BGHKI/I-aKTI/IBaTOpI)I 1 OeNIKU-UHTUOUTOPHI

|

|

|

|

|

27 |

‘ABTOTpO(bHBIfI TUT OOMEHa BEIIECTB

28 |

‘q)OTOCI/IHTCB

|

|

|

|

|

29

XemocunTe3. JJaboparopHas pabora
«CpaBHeHnue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a»

A

0.5

30

AnHa’poOHbIe OpraHu3Mbl. Bujipl OpoxeHusl.
JlaGoparopHas padora «CpaBHEHHE
MPOIIECCOB OPOKEHUS U JIBIXAHUS

31

AdpOoOHBIE OpTaHU3MBL. JTaITbl
SHEPTeTHIECKOTO OOMEHa

32

3Heprus MeMOpaHHOTO IpajueHTa
potoHoB. CuHTe3 AT®: paboTa MPOTOHHOU
AT®-cunTaszsl

33 |

‘Peaxunn MaTpUYIHOI'0 CMHTE3a

|

|

|

|

|

‘34 HTpaHCKpHnum — MmatpuuHbii cuaTe3 PHK “

35 |

‘Tpchnﬂum U €€ HTarbl

|

|

|

|

|

36

KomnpoBanne amuHOKHCIOT. POtk prbocom
B OmMocuHTE3e Oernka

N I TSN [N

37

Opranun3zanys reHoMa y IpoKapHoT U
9YKapHOT

38

MornekynsipHble MEXaHU3MbI 3KCIIPECCUU
T'€HOB Y 9yKapHOT

39

Bupycsl — BHekseTouHbIe ()OPMBI KU3HU U
obnuratHble napasutsl. [IpakTuueckas
pabora «Co3naHue MOJEIHN BUpYyca»

0.5

40

BI/Ip}ICHBIe 3a001eBaHuUs YCJIOBCKaA,
JKHMBOTHBIX, paCTeHI/Iﬁ

41

‘KOHTpOJ'IBHaH pabora "Merabomm3m."

|

|

|

|

|

42 |

‘)KI/IBHGHHLIﬁ UK KJIETKH

|

|

43 |

‘ManI/I‘IHBIf/i cunre3 JJHK

|

|

44

Xpomocomel. JlabopaTopHas pabora
«M3yuenne XxpoMOCOM Ha TOTOBBIX
MUKpOIpenapaTax»

N N SN | [N

0.5

45 |

‘HCHGHHC KJICTKH — MHUTO3

[EEN




n/

Tema ypoka

KonuuectBo uacos

Bcero

Kontposbhsie|| [IpakTudeckue
paboThl paboTsl

Jlara
W3YYCHUS

ONEeKTpOHHbIE
U poBbIe
o0pa3oBaTenbHbBIC

pecypchl

46

Twurmer kierok. KapuokuHes 1 HUTOKHUHES.
JlaboparopHas pabora «HabOmronenne Mutosa
B KJIETKAaX KOHYHMKA KOpEIIKa JiyKa (Ha
TOTOBBIX MHKpOIpenapaTax)»

0.5

47

Kontponbhas pabora "Ku3HeHHBIN UK
KJeTku'"

148

‘OpraHmM KaK €IUHOE 1IEJI0€

49

Tkanu pactenuil. JlabopartopHas pabora
«M3yueHne TKaHeW pacTeHUIN»

0.5

50

TkaHu )KUBOTHBIX M YEIOBEKA.
JlabopaTopHas paboTa «3yueHue TkaHeh
YKHUBOTHBIX)

0.5

o1

Opransl. Cuctems! opranos. JIabopaTopHast
pabota «/3yueHne opraHoB I[BETKOBOT'O
pacTeHus»

0.5

52

HOHopa Tea OPTaHu3MOB

|

|

|

|

|

53

H}IBI/DKeHHe OpPraHu3MOB

54

HHI/ITaHI/Ie OpraHu3MOB

|

|

|

|

|

55

IIuTaHme TO3BOHOYHEIX JKUBOTHBIX.
HI/IH_ICBapI/ITCHBHaH CUCTEMaA YCIIOBCKA

(RN | I | [FEENG | JYEN

156

‘I[HXEIHI/IC OpraHn3MOB

[E

57

I[LIXEIHI/IC IIO3BOHOYHBIX JKHBOTHBIX H
YCIIOBCKa

58

‘TpchnopT BEIIIECTB y OPTaHU3MOB

59

KpOBeHOCHaH CUCTEMA ITO3BOHOYHBIX
KNBOTHBIX M YCIIOBCKA

[E

160

HBLI,I[CJ‘ICHI/IG Yy OpTaHU3MOB

61

H3amma Yy OpraHNU3MOB

62

‘ ‘I/IMMYHHaSI CHUCTEMaA YCJIOBCKA

63

HPa3z[pa>KHMOCTL Y PEryIsilns y OPTaHH3MOB “

64

I'ymopanbHas peryasuus 1 3HIOKPUHHAS
CHCTEMa XXHBOTHBIX U YeTIOBeKa

[HENY | [N | PN | RN | N

65

@®opMbl pa3MHOKEHUS opraHu3MoB. [lonoBoe
pa3sMHOKEHHE.

‘Meﬁos

67

I'amerorenes. O0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3yueHne cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpENapaTax»

0.5

68

I/IH,Z[I/IBI/II[yaJ'ILHOG Pa3BUTUC OPTaHU3MOB —
OHTOI'CHE3

69

3akiaKa OpraHoB U TKaHEU U3
3apOABIIIEBBIX JUCTKOB

70

Poct u pasButue xxuBoTHbIX. JlabopaTopHas
pabora «BpIsBIEHNE IPU3HAKOB CXOACTBA
3apOJIBIIEH TO3BOHOYHBIX KUBOTHBIX)

0.5

71

PasmHOXEHUE U pa3BUTHE pACTEHUH.
JlabopatopHas padora «CTpoeHHE OpraHoB

0.5




n/

Tema ypoka

KonuuectBo uacos

Bcero

KonTponbshbie
paboTsI

IIpakTnueckue
paboThI

Jlara
W3YYCHUS

ONEeKTpOHHbIE
U poBbIe

o0pa3oBaTenbHbBIC

pecypchl

‘paSMHO)KeHI/IH BBICIIHUX paCTCHHfI»

72

Kontponbshas pabora "PasMHOkeHUE 1
pa3BUTHE OPTaHU3MOB"

73

WcTopust craHOBNIEHNS U pa3BUTHUS T€HETUKU
KaK HayKu

74

OCHOBHLIC TIIOHATHUA U CUMBOJIBI 'CHCTUKU.
JlabopaTopHas paboTa «JIpo3oduna kak
00BEKT TeHETHYECKUX UCCIICTOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUSI IPHU3HAKOB.
MOHOTHOPUIHOE CKpELMBaHHE.
[Ipaktnueckas pabora "H3y4yenue
pPE3yJIbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y apo30o¢uibr”

0.5

76

[utonornueckre OCHOBBI MOHOTHOPUTHOTO
CKpEIIMBaHUS

77

Ananusupyroiee ckpeniuBanne. Hemomnnoe
JOMHWHHUPOBAHUEC

78

Jurunbpuanoe ckpenmpanue. [Ipakrudeckast
pabora «/3ydyeHue pe3yapTaToB
JUTUOPUTHOTO CKPEIMBAHUS Y IPO30(UITBI»

0.5

79

LuTonornueckue OCHOBBI TUTHOPUITHOTO
CKpeIMBaHUS

80

HCueHHeﬁﬁoe HacJieOBaHUE MPU3HAKOB

81

HXpOMOCOMHaH TEOpHUs HACIIEICTBEHHOCTH

82

HFeHeTHKa nona

83

HFCHOTI/IH KaK ICI0CTHas CUCTEMa

|

|

|

|

84

I'eneTnueckuii KOHTPOJIb Pa3BUTHS
pacTeHuH, )KUBOTHBIX U YEIOBEKa

Rk~

85

M3MeHuYnBOCTh TPU3HAKOB. Buib
M3MEHYHBOCTH

86

‘MOI[I/I(I)I/IKaI_II/IOHHaH A3MEHYHNBOCTH

87

BapuaunoHHsIil psig 1 BapualloOHHAs
kpuBad. JlaboparopHas padora
«HMccnegoBaHue 3aKOHOMEPHOCTEN
MOIU(PHUKALNOHHOW N3MEHYUBOCTH.
[locTpoenue BapHaimoHHOr O psifa U
BapUaLOHHOW KPUBOM»

0.5

88

I'eHoTnnmyeckass N3MEHUYHBOCTb.
KomOuHaTHBHAS U3MEHYNBOCTh

89

MyTanyoHHas H3MEHYNBOCTb. [IpakTnyeckas
paboTa «MyTaIuu y 1po30Quiisl (Ha
TOTOBBIX MHKpPOIIpenapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTallTUOHHOTI'O ITpo1ecca.
ONUreHeTHKa U SIIUICHOMUKA

91

I'eneruka wenoseka. [IpakTuueckas padora
«CocTaBieHre U aHaJIU3 POIOCIOBHOMN

0.5

92

Meroabl METUIIMHCKON IT'€HETUKN. 3HAUEHUE
MEIUIUHCKON T€HETUKU B IPEOTBpALLICHUU
reHEeTUYECKUX 3a00JIEBAHNI YETIOBEKA.




No Tema ypoka KonuyectBo yacos ‘ Harta DNEKTPOHHBIE
n/n Bcero|[KourtponbHbie||[Ipaktuueckue|| 13y 1CHHA nHpposbie
paBoThi paBoTHI o0pa3oBaTenbHbBIC
pecypchl
93 ||KouTponbHas pabora "3aKOHOMEPHOCTH 1 1
HAaCIIEACTBEHHOCTH U U3BMEHYUBOCTH"
94 ||(OCHOBHBIE OHATHS CEIEKIIHH. 1 0.5
JlabopaTtopHas pabota «/3yueHune copToB
KyJBTYPHBIX PaCTCHUH U TIOPOJ] TOMAILTHUX
JKHBOTHBIX)
95 |[MeTobl CENEeKIIMOHHON PaboThI. 1 0.5
JlabopaTopHas pabota «/3yueHre MeTo10B
CEJEKLINU PACTEHUI»
96 | docTrxeHus CeNeKInU PACTEHUH U 1
KUBOTHBIX. [IpakTiyeckas padora
«IIpuBUBKa pacTEHUI»
97 ||Coxpanenwue, H3ydeHHE U HCIIOIb30BAHHUE 1
TeHETHYECKHX PECYPCOB
98 ||buorexHoIOTHs KaK HayKa M OTpaciib 1 0.5
npou3BozicTBa. [IpakTHyeckas padora
«Mzyuenne 00bEKTOB OMOTEXHOIIOTHI
99 ||OcHOBHBIE HANIPABJICHUS! CHHTETHYECKON 1
oumonoruu
‘1OOHXPOMOCOMH3H Y TeHHAsI MHKEHEePUs H “ H H H
‘101“Mennupmcme OMOTEXHOJIOIHU H H H H H
102||Pe3eprHblii ypok. [ToBTOpeHME, 0000IIEHNE,
CUCTEMaTU3aLNsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB 11O 102 5 135
IMPOT'PAMME
11 KJIACC
Ne Tema ypoxka KommgectBo gacos | Jata DIIeKTpOHHBIE ITH(PPOBBIC
/I Beero||Kontponsasre|[ipaxriaeckme|[A3Y1eHH 00pa3oBaTeNbHBIE PECYPCHI
paboTHI paboTHI
1 ||[9BomrortmonHas Teopus Y. 1
HapBuna
2 ||dBmxymue cuibl 3BONIONMH BUOB|| 1
no Y. lapeuny
3 ||bopnba 3a cymecTBoBaHme, 1
€CTECTBEHHBIM U UCKYCCTBEHHBII
orbop
4 || ®opMupoBaHHE CHHTETHYECKOH 1
TEOPUH IBOJIONUU
5 |[[lomymsus — 3neMeHTapHas 1
SIMHUIIA SBOJTIOIUH
6 ||3aKOH reHeTHYEeCcKOro paBHOBECHS 1 0.5
k. Xapmau, B. BaiinGepra.
JlaboparopHas pabota
«BbIsIBIIEHHE U3MEHYMBOCTHU Yy
oco0ell OTHOTO BHJIa»
7 || 9nemenTtapHble (HaKTOPbI 1
aBOMONMU. D(PHEKT OCHOBATEISL.
Oddekt OyThIIIOUHOTO TOPIIBIIIKA




n/

Tema ypoka

KonuuectBo uacos

Bcero

Kontponbhsie||[IpakTiueckue
paboThl paboThl

Jara
U3YYCHUS

OneKkTpoHHbIE HU(POBBIE
00pa30BaTeNbHbIE PECYPCHI

Murpauuu. M3oms1uu nonyasuuii:
reorpauyeckas, OHnoIornyeckas

EctecTBennbIii 0TO00p —
HaIPaBIISAIONIHH (DAKTOpP PBOIIOIUU

10

[IprucnocobneHHOCTh OPraHU3MOB
KaK pe3y/ibTaT MUKPOIBOIOIIHH.
JlabopaTtopHas pabota «/3yuenue
apoMop(030B U UAMOANANITAIIHN Y
pPacTEeHUI U KUBOTHBIX»

0.5

11

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTopHas pabota
«CpaBHeHHUE BUJIOB 110
MOP(OIOTHIECKOMY KPUTEPHIOY

0.5

12

Buoo0Opa3oBanue Kak pe3ysibTar
MHUKPO3BOJTIOIHH

13

MaxkpoaBottonus.
ITaneoHTONOrNMYECKNE METOIBI
1/13yqu1/I;1 3BOJJIKOIITHU

14

Buoreorpaduieckue MeToIbI
M3Y4EHUS IBOJIIOLIUU

15

OMOpPHOTOTHIECKUE U
CPaBHUTEINEHO-MOP(OIOTHIEeCKHE
METO/IbI U3YUCHHS SBOIIOINN

16

KonTponbsHas pabora «O01mue
3aKOHOMEPHOCTH JBOJFOLIHH

17

Hayunble runoressl
MIPOMCXOXKICHIS )KU3HN Ha 3emiie

118

‘FI/IHOTC?)BI 3apOXICHUA )KU3HU ‘ |

19

Hcropus 3emian 1 MeTOIBI €6
n3ydenus. JlaboparopHas padora
«3y4eHue u onucaHue
HCKOITAeMbIX OCTATKOB JPEBHUX
OPTaHHU3MOB)

0.5

20

HauanpHbie 3Tansl opraHuyecKon
9BOJIOLIMH

21

PazButue xu3HU Ha 3emiie o spam
U Tiepronam

22

OcHOBHBIE CHCTEMATHYECKUE
IpyYIIIBI OPraHU3MOB

23

Pa3Butue npencraBieHuit o
TIPOMCXOXKICHUH YeSTOBEKa

24

MecTo 4enoBeka B CHCTEME
OpraHNYecKOro MHpa.
JlaGopaTopHas pabora «3yuenue
0COOEHHOCTEH CTPOEHUs CKeNeTa
YeI0BeKa, CBA3aHHBIX C
MPSIMOX 0K ICHHEM

0.5

125

HHBI/DKYH.[I/IC CHJIbI aHTPOIIOI'CHE3a H

[E=Y

|

|

26

HOCHOBHLI@ CTauu aHTPOIIOICHE3a H

[E=Y

|

|

27

HBBOHIOLIHH COBPEMEHHOTO H

|

|




n/

Tema ypoka

KonuuectBo uacos

Bcero

KonTponbehbie
paboTsl

IIpakTuueckue
paboTsI

Jara
U3YYCHUS

OneKkTpoHHbIE HU(POBBIE
00pa30BaTeNbHbIE PECYPCHI

“IGHOBCKB

28

YenoBeueckue pacsl.
[IpakTudeckas pabora «M3ydenue
SKOJIOTMYECKUX aJanTalui
YEJIOBEKA»

0.5

29

Kontponbshas pabora
«AHTpOIOreHe3»

30

3apoxACHUE U PA3BUTHE YKOJIOTHH.
3HaueHne DKOIOrHUECKUX 3HAHUHA
IUIA 4eJIOBEKa

31

Merogags! axonorun. JlabopaTopHas
pabota «l3yueHre MeTo10B
9KOJIOTUYECKHUX UCCIIEAOBAHUI

0.5

‘3KO.HOFI/I‘IGCKI/IC (bakTopsI

33

Aobuornueckue pakropsl. CBer kKak
9KOJIOTHYECKHI (HaKTOop.
JlaGopaTopHas pabota
«BrIsBICHNE TPHCTIOCOOIECHIIA
OpPraHu3MoOB K BJIMAHUIO CBETa»

0.5

34

AbuoTrudeckre GpaKkTophl.
Temneparypa Kak 3KOJIOTHUECKU N
¢dakrop. JlaboparopHas pabora
«BBISIBIICHHE PUCITOCOOJICHUMA
OPTaHHU3MOB K BIIHSHHIO
TeMIepaTypbDy

0.5

35

Abunotnueckre (paxTopsI.
BiaxkHOCTh KaK SKOJIOTHYECKUI
dhaxrop. JlabopaTopHas pabora
«AHATOMHUYECKHE OCOOCHHOCTH
pacTeHU 13 pa3HbIX MECT
00WTaHUS»

0.5

136

‘Cpemﬂ 0oOWTaHMS OPTaHU3MOB

37

buorndeckue dakTopsl. 3HaUYCHNE
OMOTHYECKUX B3aMMOICHCTBUM IS
CYIIIECTBOBAaHHUS OPTaHU3MOB B
cperne ooduTaHus

38

OKOJIOrMYEeCKHE XapaKTEPUCTHKH
MOIYJISILUN

39

OCHOBHBI€E TTOKA3aTEeIN
TIOIYJIALIAN: YHCIIEHHOCTb,
IJIOTHOCTH, BO3PACTHASI U TIOJIOBAsI

CTPYKTYpa

40

OCHOBHBIE ITOKA3aTEIIH
nonyJsinuu: poxaacMoOCThb,
IpupocCT, TEMII pOCTa, CMEPTHOCTD,
MUTIrpanun

41

OKosornyeckas CTpykTypa
MOIMYJISILAN

42

JuHaMuKa MonyJsinuy 1 e€
peryssuus

143

‘KpI/IBBIe pocCTa YUCJICHHOCTH

[E=Y




n/

Tema ypoka

KonuuectBo uacos

Bcero

KonTponbehbie
paboTsl

IIpakTuueckue
paboTsI

Jara
U3YYCHUS

OneKkTpoHHbIE HU(POBBIE
00pa30BaTeNbHbIE PECYPCHI

‘HOHyHHLH/II/I. KpI/IBI)IC BBIDKMBaHUA

44

DKooruueckas HHIIA BUJA.
JlabopaTopHas pabora
«[Ipucnocobienus cemsiH
pacTeHUI K pacCeleHUIO»

0.5

HBI/m KakK CHCTEMa MOMYJIALUN

46

Co00111eCTBO OpraHu3MOB —
OHOIICHO3

47

OKocucreMa Kak OTKphITast
cucTema

48

KpyroBopoT BemiecTB u MOTOK
SHEPTUU B IKOCHUCTEME

49

OCHOBHEBIE ITOKa3aTeIN
3KOCHUCTEMEI

H3Konomqec1cne MU PAMHIBI

o1

M3MmeHenus cooOmecTs —
CYKIIECCHUH

52

IIpuponnbie S3KOCUCTEMBI.
OKOCHCTEMBI 03€p U PeK.
OKOCHCTEMbI MOpPEH 1 OKEAHOB

53

ITpupoaHbie SKOCUCTEMBI.
DKOCHUCTEMBI TYH/p, JIECOB,
CTelel, MyCThIHb

154

HAHTpOHOFCHHLIC OKOCHCTCMBI

55

Ypb6oskocuctemsl. [Ipakrraeckas
pabora «/3ydyeHue u onvcanue
YPOOIKOCHCTEMBI»

0.5

56

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI
OpPTaHU3MOB B SKOCHCTEMaX

57

KoHTtponsHas pabota
«DKOCHUCTEMBI»

58

buocdepa — obmernnanerapHas
obomnouka 3emin

59

VYuenne B. 1. Bepuanckoro o
ouocdepe

60

3aKOHOMEPHOCTHU CYIIECTBOBAHHS
orocdepsr

61

KpyroBopoTs! BemecTs u
OMOre0XMMUYECKUE LIUKIIBI

62

30HaNBHOCTH OHOCheEpHI.
OcHOBHBIE OHOMBI CYIIIH

63

‘yCTOﬁqHBOCTB orocdepsr

64

DKOJIOrH4YecKue KPU3HUCHI U UX
MMPUYIUHBL

65

AHTpOIOreHHOE BO3/IEUCTBUE HA
paCTUTENbHBIN U dKUBOTHBIA MUD

66

HOXpaHa MPUPOJIBI

|

|

67

HOCHOBHLIG MIPUHIUIIBI




Ne Tema ypoka KonnuectBo vacos ‘ [Hata OneKkTpoHHbIE HU(POBBIE
n/m Beero|[KonTporsasie|| [Ipaktuueckume][13Y1€HNA 00pazoBaTenbHbIE PECYPCHI
paboThl paboThl
YCTOWYHMBOTO Pa3BUTHSA
YeJI0BEUECTBA W IPUPOJIBI
68 |PanmonansHoOE 1
MPUPOAOIIONB30BAHHE U
COXpaHeHHe OMOIOTHYECKOTO
pa3HooOpasus 3eMiu
OBHIEE KOJIMYECTBO YACOBIIO || 68 3 6
I[MPOI'PAMME

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI 151 YYEHUKA

* buosiorusi. buonoruveckue CUCTEMBI M MPOIIECCHI; yriyosnenHoe ooydenue, 10 kmacc/ Tepemon A.B.,

[TerpocoBa P.A. ObmectBo ¢ orpanndeHHoi 0TBeTCTBEeHHOCThIO « MOl MHEMO3HA»

* buosiorusi. buonoruveckue CUCTEMBI M MMPOIIECCHI; YIiTyoseHHoe oO0ydenue, 11 kmacc/ Tepemo A.B.,

[TerpocoBa P.A. ObmectBo ¢ orpanudeHHoi oTBeTCTBEeHHOCThIO « MOl MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET




