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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6Homy nipeamery "buonorus" (nanee - 6Moj0TUs) HA YpOBHE
cpenHero oo6iero odpa3oBaHus pa3paboTaHa Ha ocHOBe DenepalnbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepauun», @I'OC COO,
Konnenmuu npenonaanus yueOHOro npeameTa « bHoIorus» 1 OCHOBHBIX MOJIO0KEHHIMA
denepanbHOl paboyeit mporpaMMbl BOCITUTaHUSI.

VYyeonslii npenmet «buonorus» yriyonéHnoro ypoBus usydenus (10-11 kmaccor)
ABIIIETCS OJHUM M3 KOMIIOHEHTOB TMpeAMETHON obnactu «EcTecTBeHHOHAay4YHbBIE
npenmMetsl». Cornacuo nonoxkeHusM OI'OC COO mpodunbHbie yueOHbIE MTPEIMETHI,
M3ydaeMble Ha YIUIyOJIEHHOM YpOBHE, SBISIOTCS CrmocoOoM muddepeHnmanm
oOy4yeHHsI Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHUST M MPHU3BAaHBI 00ECHEUUTH
IPEEMCTBEHHOCTb ~MEXKJY OCHOBHBIM OOILIUM, CpEeJHUM OOUIMM, CpEIHHUM
npodeccHoHaTbHBIM U BBICHINM 00pazoBaHueM. B TO ke BpeMs KaxAblii M3 STUX
y4eOHBIX MPEIMETOB JODKEH OBITh OPHUEHTUPOBAH HA MPHOPUTETHOE pEIICHHUE
o0Opa3oBaTeNbHbIX, BOCHUTATENbHBIX W Pa3BUBAIOLIMX 3a7ad, CBSI3aHHBIX C
npodopreHTanel oOydalmuxcsi U CTUMYJIMPOBAaHHUEM HHTEpeca K KOHKPETHOU
o0JacTW Hay4yHOTO 3HAHUS, CBA3AHHOIO C OMOJOrHell, MEIUIUHOW, HSKOJIOTHEH,
MICUXOJIOTHEH, CHIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMY npeamMety "buosorus" naé€t mpeacTaBieHUE O MEIU U
3ajjayax wH3y4yeHus yudeOHoro mnpeamera «buonorus» Ha yriyOnéHHOM YpOBHE,
ompezaenser oOs3arenpHOE  (MHBApUAHTHOE) IMPEAMETHOE  COJAEp)KAHHUE,  €ro
CTPYKTYPUPOBAHME IO pa3jiesiaM U TeMaM, paclpeeieHre Mo KiaccaM, peKOMEHIyeT
MOCIIEA0BATEIHLHOCTh M3YUYCHHsI YU4EOHOro MaTepuaia ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKH YYEOHOIO IMpoliecca, BO3PACTHBIX 0COOEHHOCTEN
oOyuatomuxcs. B mporpamme o Onosioruy peain3oBaH MPUHIUI NPEEMCTBEHHOCTH C
U3y4eHHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, Ojarogapsi 4emy
MIPOCMATPUBAETCS HAMNPABJICHHOCTh Ha TMOCIEAYIOEe pPa3BUTHE OUOJIOTMYECKUX
3HaHWUH, OpPHUEHTHPOBAHHBIX Ha dbopmupoBanue €CTECTBEHHO-HAYy4YHOIO
MHUPOBO33pEHUS, IKOJOTUYECKOTO MBIIUIEHUS, MPEJCTaBICHUNH O 340pOBOM 00pase
’KU3HU, Ha BOCIIUTaHUE OEpEKHOT0 OTHOUICHUS K OKpY Xaroule nmpupoaHoil cpene. B
nporpaMme 1o OHOJIOTMH TakKe I0Ka3aHbl BO3MOXHOCTHM Y4eOHOro MpenMera
«buonorus» B peanuzanuu tpedoBanuii ®I'OC COO K MmIaHUPYyEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3ylbTaTaM oOy4deHuss W B (HOPMHUPOBAHHUU
OCHOBHBIX BUIOB yU€OHO-TI0O3HABATEIbHOM JEATEIBHOCTH 00YUAIOIIUXCS 10 OCBOSHUIO
coJiepKaHusi OMOJIOTHYECKOro 00pa30BaHUsl Ha ypPOBHE CPEeIHEr0 00I1Iero 00pa3oBaHusl.

VYyeOunlii npeamer «buosorus» Ha ypoBHE cpelHero oOIero oOpa3zoBaHUs
3aBepiaeT OMOJIOruYecKkoe 00pa3oBaHUe B IIKOJIE U OPUEHTHUPOBAH Ha paclIMpeHue U
yriayOjieHne 3HaHWM O00ydaroluXcs O JKUBOW MPUPOJE, OCHOBAX MOJIEKYJIIPHOU U
KJICTOYHON OWOJIOTHH, SMOPHOJOTHH W OHOJIOTHH pPa3BUTHS, T'€HETHKH, CEJICKIUH,



OMOTEXHOJIOTHH, SBOIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3ydenne yuebHoro mpeamera «buosorus» Ha yriayOJeHHOM  ypOBHE
OPUEHTHUPOBAHO Ha TOATOTOBKY OOYYaIOIIMXCS K TMOCICAYIOMEMY IOJTYyYEeHUIO
OurosornYecKoro 00pa3oBaHMsl B By3aX M OPTaHU3AIUSAX CPEAHETO MPOdeCCHOHATBHOTO
obOpazoBanusi. OCHOBY €r0 COACPKAHUS COCTABIISIET CUCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYEHHBIX TIPU H3YUYCHHH OOYYAIOIIMMHUCS COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX
pazjiesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10-11 kiaccax atu
3HAHMS TOJyYar0T pa3BUTHE. Tak, pacIIMpPeHbl U yriayOaeHbl OHMOIOTHIECKUE 3HAHUS O
pacTeHUSAX, JKUBOTHBIX, TpubOax, OaKTepHsX, OpraHW3Me dYeJOoBeKa, OOIHUX
3aKOHOMEPHOCTSIX JKU3HHU, JIOMOJIHUTEIBLHO BKJIOUECHBI OHOJOTMYECKUE CBEICHUS
MIPUKJIATHOTO ¥ IOMCKOBOT'O XapaKTepa, KOTOPhIE MOMKHO UCIIOIb30BaTh KaK OPUEHTUPHI
JUIsL  TIOCIIEAyIolero  BblOopa mpodeccuu. Bo3mokHa  Takke  WHTErparus
OMOJIOTUYECKMX 3HAHMM C  COOTBETCTBYIOUIMMH  3HAHUSIMU, TOJyYCHHBIMHU
o0yJarouMMucs Ipu U3y4eHUH (PU3UKHU, XUMUU, Teorpapuu 1 MaTeMaTHKU.

CrpykTypa nmporpammsl 1o yaeoHomy npeameTy "buonorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIA M JBOJIOIMOHHBIA MOAXOJbI K H3ydeHHIo Ouosnoruu. CorjiacHo uw,
U3YYalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE NI )KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHu3alliy, 5SBOJIIOIMA OPraHUYECKOro Mupa Ha 3emiie, COXpaHEHUs
OMOJIOTHYECKOr0 pa3HOooOpa3us IiaHeThl. Tak, B 10 kiacce M3ydaroTCsi OCHOBBI
MOJIEKYJIIPHOM U KJIETOYHOU OMOTIOTHHU, SMOPUOIOTUU U OUOJIOTUHU PA3BUTHS, TCHETUKU
U CEJICKIIMU, OMOTEXHOJIOTUH M CHHTETHYECKOW OMOJIOTHH, aKTyalU3UPYIOTCS 3HAHUS
oOyuarommxcsi no 00TaHUKe, 300JI0THH, aHATOMUH, (pU3n0JIoruu uyesnoBeka. B 11 knacce
M3Yy4YaroTCs SBOJIIOIIMOHHOE YUE€HUE, OCHOBBI DKOJIOTUH U YUeHHUE 0 brocdepe.

VYuebnsiit npeaMet «buonorusy» npu3BaH 00€CIEYUTh OCBOCHUE 00YUarOIITUMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJCH, MPUHIIMIIOB U MPaBWJI, JIEKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBCHHO-HAyYHOM KapTUHBI MHUpPA, 3HAHUM O CTPOCHUH,
MHOrooOpa3uu U OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMyJISIuU, OHOIEeHO03a,
AKOCHUCTEMBI, O BBIAAIOIINUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX HUCCIICIOBAHUSIX B
OWONOTHH, TPHUKIAAHBIX AacleKkTax OWoJornyeckux 3HaHui. [l pa3Butus u
noJJIep KaHusl WHTepeca oOydaronmxcss K OWOJOTHM Hapsiy CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTepualia B COJEpPKaHUH TMPOTPaMMBbI MO OHOJIOTHUU
MPENYCMOTPEHO 3HAKOMCTBO C HMCTOPUEW CTAHOBJICHWS W Pa3BUTUS TOM WIIA UHOU
obylacT OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHUE
BOKHEHIIMX OMOJIOTHYSCKUX M YKOJIOTHYSCKUX MPOOIIEM.

[ens m3ydenus yueOHoOro mpenmera «buonorws» Ha yriayOnEéHHOM YpOBHE -
OBJIaZicHUE O0YYaIOIIMMUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aiuu
YKUBBIX CHCTEM Pa3HOTO paHra W MpUOOpEeTeHUE YMEHUN MCTOJb30BaTh ATU 3HAHUS B
dbopmupoBaHUM  HHTEpeca K  ompeAenéHHoM  obmact  mpodeccuoHaIbHON
JeSTeTLHOCTH, CBSI3aHHOW C OWOJOTHEH, WM K BBIOOPY y4eOHOTrO 3aBeJCHUS IS



MPOAOKEHUS OMOJIOTHYECKOT0 00pa30BaHUs.

JlocTrkeHne 1eNny u3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOJi€HHOM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbI OHMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSIX, KOHIEMIUSAX, THIOTEe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
[PaBUJIaX, COCTABJIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyUHYIO KApTHUHY MHUpaA; O
CTPOEHHH, MHOIO0Opa3uy U 0OCOOEHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHU3M,
NOMyJISIIMsI, BUA, OWOTeoleHo3, Ouocdepa); O BBHIJAOIUXCI OTKPBITUAX U
COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHME OOy4YaromMXCsd C METOJaMH IIO3HAHHUS JKUBOM MIPHUPOJBIL:
UCCIIEIOBATEILCKUMU METOAAMU OHMOJIOTMYECKUX HayK (MOJIEKYJIAPHOW M KIECTOYHON
OMOI0THH, SMOPHUOIOTMH ¥ OUOJIOTUH PA3BUTHSL, TEHETUKH U CEIEKIMH, ONOTEXHOJIOTUU
M CHHTETHMYECKOW  OHOJOTrMH,  MaJEOHTOJOTHH,  DKOJIOTMH);  METOAaMH
CaMOCTOSTENILHOTO MPOBEACHUSI OMOJIOTMUECKUX HMCCIIEIOBaHUN B J1a0OpPATOPUU U B
npupojie (HaOIoAeHne, U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHHE 00YYarOIIUMHUCA YMEHUSIMHU: CaMOCTOSITENIbHO HaXOIUTh,
aHAJIM3UPOBaTh M HCIIOJIB30BaTh OHOJOTMYECKYIO HMH(OpPMAIMIO; IOJIb30BaTHCS
OMOJIOTUYECKOM TEPMUHOJOTMEH W CUMBOJIMKOHM; YCTAaHABIMBATh CBSA3b MEXKIY
pa3BUTHEM OMOJIOTMH U COLIMAIBHO-PKOHOMUYECKUMU U 3KOJIOTUYECKUMHU TpoOIeMamMu
YEJIOBEUECTBA; OLEHUBATH IIOCIEACTBUS CBOEU JEATEIBHOCTH IO OTHOLIEHUIO K
OKpY>KaroIllel MpUpPOIHOI cpesie, COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOLIUX
mojel; OOOCHOBBIBaTH W COONIOAATh MEpbl  MPOPUIAKTUKH  UH(OEKIIUOHHBIX
3a0o1eBaHUi, TMpaBWia TOBEACHHS B MPUPOJE M obOecrnedyeHHus Oe30MacHOCTH
COOCTBEHHOW KHU3HEACITEIFHOCTH B YPE3BBIYAMHBIX CUTyallUSX TMPUPOJHOTO U
TEXHOI'€HHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIC HAy4yHbIE€ OTKPBITHS B
001acTH OMOJIOTHH;

pa3BUTHE Y OOYYaIOLIMXCS MHTEIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEW B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIMMHUCS  OTKPBITUSAMH UM COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTHH, pElIaeMbIMU €10 MpodjieMaMu, METOJ0JIOTHEH
OMOJIOrMYECKOro UCCJIEI0BAHNS, POBEACHHUS HKCIEPUMEHTATbHbBIX
UCCIIEJIOBAaHUM, pelIeHUsT OMOJIOTMYECKUX 3aJady, MOJEIMPOBAHUS OHOJOTMYECKHUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAHUE y OOYYaIOIIMUXCS LEHHOCTHOTO OTHOIIEHHWS K YKMBOW MPHUPOIE B
LIEJIOM U K OTHENbHbIM €€ 00OBbeKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOM,
TeHETUYECKOM TpaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIEHUS B MPHUPOJAE; MUHTErPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre  OOy4arOUMMHUCA ~ KOMIETEHTHOCTM B palMOHAIbHOM
IPUPOAOIIONB30BaHUU (COOIOIEHNE TPABWII MOBEJEHUSI B NMPUPOJAE, OXpPaHbl BUOB,
IKOCHCTEM, Omochepnl), COXpaHEHHH COOCTBEHHOI'O 3J0POBbS H  370pPOBbBS



OKpYKaIOIMUX Jtoaeh (coOmoaeHuss Mep mpodriakTuku 3a00JieBaHui, oOecreueHne
0€30MacHOCTH JKU3HEACSATENIBbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX NPUPOJHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHMS OMOJOTMYECKUX 3HAHUUA H
YMEHUU B TOBCEHEBHOM KU3HU;

CO3JaHUE YCJIOBHUI /Il OCO3HAHHOTO BHIOOpa 00YyYarOIIMMUCS UHAUBUIY ATBHON

oOpazoBarenbHON TPaeKTOPUH, CIoCcOOCTBRYIOMIEH

nocienyonemMy npohecCHOHaAIbHOMY CaMOOIIPEICICHUIO, B COOTBETCTBHUHM C
VHANBUAYATbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHA.

OO1iee 4mcIO 4YacoB, OTBEACHHBIX Ha HM3yuyeHHE OHMOJOTHHM Ha YIiIyOJIEeHHOM
YPOBHE CpeHero o0Iero oopasoanusi, coctasisier 204 gaca: B 10 kmacce - 102 gaca
(3 yaca B Heemo), B 11 kimacce - 102 gaca (3 yaca B HeJelio).

OT6op oOpraHu3alMOHHBIX (OpPM, METOJOB M CpPEACTB OOyueHus OuoyIoruu
OCYIIECTBIISIETCS € YYETOM CHenupUKH €ro COJep:KaHWs WM HamnpaBICHHOCTH Ha
NPOJOHKEHHE  OMOJOTHYECKOro  00pa3oBaHUSI B OpPraHM3aIMsIX  CPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

OO0s13aTeNIbHBIM YCIIOBUEM TPU OOy4YeHMM OMOJIOTMM Ha YriyOJIEHHOM YpOBHE
ABJIIETCS TPOBEACHUE JIADOpAaTOpPHBIX M MpakThyeckux pador. Taxke yuactue
0oOydJaromuxcsi B BBIMOJHEHUMH MPOEKTHBIX M Y4YeOHO-HCCIEIOBATEIbCKUX pPAdoT,
TEMaTHKa KOTOPBIX OIMPEAEINSETCS YYUTENIeM Ha OCHOBE MMEIOIIMXCS MaTephuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COIEPKXAHUE OBYYEHUA

10 KJIACC

ConepxaHue MNpPOrpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyapctBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas OuoJIoTHsl - KOMIUIEKCHas Hayka. Kparkas ucTOpusi pa3BUTHSA
Oounonoruu. buonornvyeckne HayKu M W3ydaeMble UMU mpoOsiembl. DyHaaMeHTaIbHBIC,
PUKJIAJHbIC U TTIOMCKOBBIE HAYYHBIEC UCCIEAOBaHUS B OMOJIOTHH.

3HaueHue OuoJIoTMM B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KaptuHbl Mupa. lIpodeccuu, cBsizaHHble ¢ Ouonorueil. 3HaueHUe OHOJIOTUU B
MPAKTUYECKONW  JECATEIIBHOCTM  YEJIOBEKA: MEIULHMHE, CEIBCKOM  XO3SMCTBE,
POMBIILJIEHHOCTH, OXPAaHE NPUPOBI.

JdeMoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. lapsun, V.
l'apgei, I'. Mennens, B. U. Bepnaackuii, U. 11. [TaBmos, 1. . Meunnkos, H. U.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3p OHMOJOTMM C JpyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3yYCHUE

KuBbie cucTemMbl Kak MpeaMeT uzyudeHusi 0uosnorund. CBOWCTBA JKUBBIX CUCTEM:

€IMHCTBO XUMHYECKOTO COCTABA, TUCKPETHOCTh U LIETIOCTHOCTb,
CIOKHOCTh M  YIHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMy KUBBIX CUCTEM: MOJEKYJISAPHBIN, KJICTOYHBIMA, TKAHEBBIH,
OpTraHU3MEHHBIN, MOMYJAIIMOHHO-BUIOBOM, AKOCUCTEMHBIN (OHMOT€OIICHOTUYECKUA),
o6uocdepnsniit. [Iporeccrl, mpoucxoasiue B XUBbIX cucTteMax. OCHOBHbIE MPU3HAKU
xuBoro. Ku3ub kak ¢opma CyiiecTBOBaHHMS Marepuu. Hayku, u3ydaromiuie KUBbIC
CHCTEMBI Ha Pa3HbIX YPOBHSX OpPTraHU3AIWH.

N3yuenue »xuBbIX cucTeM. Metoasl Ouojornyeckod Hayku. HaOmronenwe,
U3MEpPEHUE, DKCIEPUMEHT, CUCTEMaTu3alus, MeTaaHanu3. [IoHsITHEe O 3aBUCUMON H
HE3aBUCUMOMN nepeMeHHOM. [lmanupoBanne s3kcnepuMenTa. lloctanoBka u mpoBepka
runore3. HyneBas rumortes3a. [lonsitue BbIOOpKM U €€ MOCTOBEpHOCTh. Pa3zbpoc B
Oumosiornyeckux JJaHHbIX. O1IEHKA JOCTOBEPHOCTHU MOJYYEHHBIX pe3yIbTaToB. [[puunHbI
VCKaXCHUS PE3YJIbTATOB dKCIIEpUMEHTa. [[oHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuibl u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HNY», «BHOJIOTMYECKUE CUCTEMBD,
«CBoiiCTBa KMBOW Marepumn», « YPOBHU OpPraHU3ALMU KUBOU HPUPOIb, «CTpOCHHE
KUBOTHOM KIJIETKN», «TKaHM JKUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEUYECKOIO



opranuzmay, «buoreorenosy, «buocdepay, «MeToabl U3ydeHUs KUBOU TPUPOIBI».

O6opynoBanue:  jJabopaTopHOe 000pYIOBAaHUE NIl IPOBEACHUS
HaOJII0ICHU, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonp30BaHue pas3IMYHBIX METOJOB IIPU M3YYECHHUH
KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knertka - cTpykTypHO-QYyHKIMOHANbHAS €IMHULA >KUBOrO. VCTOpUS OTKpPBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. llneiiaen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHUS] COBPEMEHHOW KJIIETOYHOW TEOPHH.

MeTo1p1 MOJIEKYIISIPHOM U KJIETOYHON OMOJIOTUN: MUKPOCKOITHUS, XpoMaTorpadus,
ANIEKTpOope3, METOA MEUYEHBIX aTOMOB, AuddepeHIranIbHoe HEeHTpUudyrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue @uxcuposannvlx Kiemok. JIEKTPOHHAs
MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue
KJIemox.

JdeMoHcTpanumn

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

TaOmumpsl 1 cxembl: «CBETOBOW MHKPOCKOI», «IJIEKTPOHHBIA MHKPOCKOID,
«Hcropus pazBUTHSA METOAOB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKOIL, MHKpPOINpENapaThl pPACTUTEIbHBIX,
’KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

IIpakTnyeckas padora «l3yyeHne METONOB  KJIETOYHOW  OHOJIOTHH
(xpomarorpadusi, anexkrpodopes, nuddepentinansaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKHAMN COCTaB KJIETKH. Makpo-, MUKPO- U yIbTPAMUKPO3JIEMEHTHI. Bona u
e€ poJb KAk pacTBOPUTENA, pEareHra, yd4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyJisiiuu. MuHepaabHble BEIIEeCTBA KIIETKHU, UX Ouojorumueckas poib. Poib
KaTUOHOB U aHUOHOB B KIIETKE.

Oprannyeckne BeniecTBa KJIETKH. buosormdyeckne mnonuMmepbl.  benkw.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBOM MoisiekyJbl. [lepBudunas
CTpYyKTypa Oelka, enTuaHas CBs3b. BropuuHas, TpeTHuHas1, YeTBEPTUUHASL CTPYKTYPBHI.
Henatypanus. CpoiictBa 0enkoB. Kiaccudukanus 6enkoB. buonornyeckue GpyHkimm
6enkoB. [Ipuonul.

YrneBoasl. MoHOCaxapuabl, AWCaXapybl, OJIMTOCAXapHUIbl M TMOJUCAXAPUIBI.
OOmmii 1aH cTpoeHUsI U (PU3NKO-XUMHUYECKHE CBOMCTBA yTiieBOoA0B. bronornueckue
(YHKIIMH yTIIEBOAOB.

Jlumuasl. T'mapodunbHo-THAPOGOOHBIE cBoiicTBa. Kiaccudukamnus Iunuaos.
Tpurnunepupl, hpochonunuibl, BOCKU, CTepouibl. buongornyeckrue QyHKIUU TUTUAOB.
OO6mue cBoiicTBa OHOJIOTMYECKUX MEMOpaH - TEKy4YecTh, CIOCOOHOCTh K
CaMO3aMbIKaHMIO, ITOJIYIIPOHULIAEMOCTb.

Hyxneunnoseie kucnotel. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIIOT.



Hyxneoruast. [Ipunnun kommnementapuoctu. [Ipasuno Yaprapda. Ctpykrypa JHK -
NBOMHas criupaiib. MecrtonaxoxaeHue u omonorndeckue Gynknuu JHK. Buasr PHK.
®yukiun PHK B kietke.

Crpoenue wmosekysiel AT®. Makpospruueckue cBszu B Mojekyiae ATO.
buonornueckue Qynkunu AT®. BoccTaHOBICHHbIE MEPEHOCUMKH, UX (YHKIUU B
knetke. /[pyeue nyxneozuompugpocgamer (HT®D). CexsenupoBanue JIHK. Memoosi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHasi OwWonOTHs: OWMOXUMUYECKHEC W OMO(PHU3NYECKHE WCCIICTOBAHUS
COCTaBa M MMPOCTPAHCTBEHHON CTPYKTYpPbl OMOMONEKYIL. Modenuposarnue cmpyKmypsi u
@yHKYuli 6uomonekyn u ux Komniexcos. Kommnvromepuoui ouzaiin u opeanuueckuil
CUHmMe3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[Toptpetsr: JI. [lomunr, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XuMUYEeCKUX JIEMEHTOB B HEKUBOM
npupojie», «PacnpeneneHue XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOIEH.

Tabmuubr u cxembl: «llepuonnueckass TabiMila XUMHUYECKUX JJIEMEHTOBY,
«Ctpoenne MoJeKynbl BOAbDY, «BemecrtBa B cocraBe opraHu3sMoB», «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOEHHE MOJEKYI
yIIJIeBOJIOB», «CTpOCHHE MOJEKYJ JUMUI0B», «HykiienHOBBIE KHCIOTB», «CTpoeHune
MoseKyiabl ATD».

O6opynoBaHue: XUMUYECKAsl MOCYAa U 000PYI0BAHHUE.

JlaGopaTtopnasi padora «OOHapyxeHUE OCJIKOB C TMOMOIIbIO KaueCTBEHHBIX
peaKuiny.

JlaGopaTopHas padora «/ccienoBaHre HyKIEMHOBBIX KUCIOT, BBIJEIEHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tumbl  KJIETOK: dJyKapuoTHUecKas U  Mnpokapuotuueckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUS KIETKHU.

CrpoeHue TpOKapHOTHUYSCKOW KIIeTKH. KieTouHas cTeHKa OakTepuil U apXew.
Oco0eHHOCTH CTPOCHHUS TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (GyHKIMOHUPOBAHUE 3SYyKapHOTHUYECKOM KieTku. [lnasmaTumueckas
MeMOpaHa (masmaniemma). CTpykTypa IIa3Matudeckod MeMOpaHbl. TpaHcmopT
BEIIECTB 4Yepe3 IIa3MaTUUeCKyr0 MeMmOpaHy: maccuBHbd (muddysus, obieruéHHas
mubdy3us), akTUBHBIA (NIEPBUYHBIA W  BTOPUYHBIM AKTUBHBIM  TPaHCHOPT).
[Tonynponuiiaemoctb MemOpanbl. Pabora HaTpuiikaqmeBOro Hacoca. OHIOIMTO3:
MUHOIIUTO3, (aronuTo3. Dk3ouuto3. Kierounas crenka. CTpykTypa U GyHKIIUH
KJICTOYHOU CTEHKH pacTEHUH, TPUOOB.

[Hutonnasma. I{utozonb. Ilutockener. JIBwkeHue umToriazMbl. OpraHouibl



kineTkd. OnHomMeMOpaHHBIE OpPraHOMAbl KIETKU: sHAoIuasmartuuyeckas cetb (JIIC),
anmapat [onapmkKu, JHM30COMBI, HUX CTpoeHHME U (YyHKUUMUA. BzaumocBs3b
OJTHOMEMOpaHHBIX OpraHOMJIOB KIeTKH. CTpOeHHE TPAHYJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6eirxkos 6 IIIC. Cunte3 pactBopuMbIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. ['magkuil (arpanyJisipHbIA) SHIOIUIA3MATUYECKUM PETUKYIIYM.
CexperopHast ¢yuknus anmapata ['onpmxu. Moougurkayus benkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I 0160xcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyounn pacturenbnbix kineTok. Knerounsii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUAbI KIIETKH: MUTOXOHJIPUH, TJIACTU/IBI.
IIpoucxoorcoenue mumoxounoputi u naiacmuo. Cumouocenes (K.C. Mepesckosckuii, JI.
Mapeynuc). Ctpoenue u GyHKIUA MUTOXOHAPUHN U TutacTul. [lepBUUHbIE, BTOPUYHBIE
U CJIOXKHBIE TUIACTU/IBI (POTOCUHTE3UPYIOIIUX IYKAPHUOT. XJIOPOIIIACTHI, XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTkun CrtpoeHue W (PyHKIMM HEMEMOpPaHHBIX
opraHousioB Ki1eTku. Pubocomsl. Ilpomesicymounvie puramernmol. MUKpopHUIaMEHTHI.
Axmunosvle mukpoguiamernmsi. MpbIllIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl
HembluweuHwvlx Kiemok. Mukpotpyoouku. Kietounslii nientp. CTpoeHue U JABUKCHHUE
KIYTUKOB M pecHHYeK. MukpoTpyOouku nutomiasmel. Llentpuons. benku,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie benxu.

SAnpo. ObGomouka snpa, XpOMaTHH, KapuoIUIa3Ma, SIPBIINIKH, UX CTPOCHUE H
bynkuuu. SnepHbiii  OenkoBbIM  MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHUE
XpOMOCOM B UHTEp(]a3HOM siipe. Dyxpomamun u cemepoxpomamun. benku xpomaTuHa
- TUCTOHBL. /JuHamuka s0epHoii 060104Ku 8 Mumo3se. AoepHbviii mparHcnopm.

Knerounsle BkimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3SyKapuOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuun

IToptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubr u  cxeMbl: «CTpoeHME HYKapUOTHYECKOM KieTku», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpOEHHUE PACTUTENBHON KIETKW», « CTPOCHHE MUTOXOHIPUNY,
«Anpo», «CtpoeHne NpoKapuOTUYECKOU KIETKI.

O6opynoBaHHMe: CBETOBOM MHUKPOCKOI, MHUKpOMpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHas padora «3ydyeHrne CTpOCHUS KIETOK PA3IUUHbIX OPTraHU3MOB).

IpakTuyeckas padora «l3ydeHue CBOMCTB KJICTOUHON MEMOPAHBD.

JlabopaTopnas pabora «McciegoBaHue IIa3MoiM3a M JICIJIa3Moju3a B
PACTUTENbHBIX KIETKAX).

IIpakTuyeckas padora «/3yueHue NBMKEHMS] LUTOIUIA3Mbl B PACTUTENIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpallleHUe JHEPTUH B KJIETKe

AccuMUITANIAS YU TUCCUMMJISAIIUAS - JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa



BEIIIECTB: aBTOTPO(HBIM W TeTepoTpodHBINH. YuacThe KHCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecneyeHre KieTku: npespaiieHne AT® B 0OMEHHBIX
npoueccax. @DepMeHTATUBHBIM XapakKTep peakuuid KIETOYHOTO MeTaboiau3Ma.
depMeHTHI, UX CTPOCHHE, CBOMCTBAa M MexaHu3M fAeiictBus. Kodepmentsl. Otnnuuns
(EepMEHTOB OT HEOPraHMYECKHX KaTalu3aToOpoB. beiKku- aKkTUBATOpbl U OENKU-
UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMI OT pa3IMYHBIX
bakTOpOB.

IlepBuuHBIM CHUHTE3 OPraHUYECKHX BEHIECTB B  KiIeTKe. DOTOCUHTES.
Anoxcueennviti U okcuceHmwlli omocunmes y oaxmepuil. Ceemocobuparoujue
nuSMeHmvl U NUSMEHMbl PeaKyuoHHo20 yewmpa. Poib XIOpOIIacToOB B Ipouecce
doTocunTe3a. CBeroBas u TemHoBas (a3pl. Pomoovixanue, Cs., Ca- u CAM-munor
gdomocunmesa. [lponyktuBHOCTh (hoTOCHHTE3a. BiusHue paznuyHbix (akTOpOB Ha
CKOpOCTh (poTocuHTE3a. 3HaUYECHHUE (POTOCUHTESA.

XEeMOCHHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUpPYIOIIHE OaKTepuu, Keynez00akTepuu, CcepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHble opranu3mbl. Buasl Opokenus. I[IpoaykTel OpoxkeHUss U HX
UCIIOJIb30BAHUE  YEJOBEKOM. AHA’pOOHBIE  MHKPOOPTaHU3MBI  KAaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIe3HEH.

AspoOHBIE OpraHU3MBl. Oraribl HHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbIM 3Tan. [MHKOIN3 - OECKUCIOPOIHOE PACIICTIIIEHUE TITFOKO3bI.

buonornyeckoe OKUCIEHWE, WM KJIETOYHOE JbIxaHue. Poib MUTOXOHIpUHN B
npolieccax OHONOrM4eckoro okucieHus. Lluknndeckue peakuuu. OKHCIUTETBHOE
dbochopunupoBanue. Duepeus memoparnno2o cpaduenma npomonos. Cuumez ATD:
paboma npomonnou ATD-cunmasel. llpenmyiiectsa a3poOHOro MyTH 0OMEHa BEILIECTB
nepen anadpoOHbIM. I (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JlemoHcTpanumn

[Toprpersr: [Ix. Ilpuctom, K. A. Tumwnpsases, C. H. Bunorpanckui, B. A.
Onrenwrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxeMbl: «DPOTOCHHTE3», «IHEPreTUUSCKH oOMeH», «bHocHHTE3
6enka», «Ctpoenne pepmMeHTa», «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJIOBaHUE ISl TMPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHnasi padora «/3yueHnne KaTaIuTHUYECKOM aKTUBHOCTH (PepMEHTOB (Ha
MIpUMEpPE aMHJIa3bl UIIM KaTaaasbl)y.

JlaboparopHnasi pabora «3yueHue pepMEHTATUBHOTO paCILCIICHUS TEPOKCUAA
BOJIOPO/Ia B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnasi padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaeacrBenHass uHGoOpMalLus U peajin3anus eé B KiIeTKe



Peakiun martpuunoro cunte3a. [IpuHOMI KOMIUIEMEHTaApHOCTM B PEAKLHIX
MaTPUYHOTO CUHTe3a. Peannzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit Koz,
ero cporctBa. Tpanckpunuus - maTpuunbiii cuate3 PHK. IIpuHuunel TpaHCKpUNIUuU:
KOMIUIEMEHTAPHOCTh,  AHTUMNAPAIIEIBHOCTh,  aCUMMETpUYHOCTh.  Co3spesaHue
mampuunwvix PHK 6 ayxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnauust u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTese Oenka.
YcnoBus 6uocunTtesa 6enka. KonupoBanue aMuHOKHUCIOT. Posib pubocom B OrocuHTEe3e
oenka.

Cogpemennvie npedcmaénenusi o cmpoenuu 2enog. OpraHmsanus IeHOMa Yy
MPOKApPHUOT U DYKAPUOT. Perynsuns akTHBHOCTH F€HOB y IPOKapuoT. ['unoresa onepona
(®. XKakoO, XK. Mano). MonexynapHvle MexaHuzMvl IKCHPECCUU 2€HO8 ) IYKAPUOM.
Pone xpomamuna 6 peeynayuu pabomul 2enog. Perymnsius 0OMEHHBIX MPOIECCOB B
kietke. Kiletouneiii romeocras.

Bupycol - HekineTouHble (QOpMbI KU3HU U OOJMTraTHbIE Mapa3utbl. CTpoeHHe
IIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaro. Kuznennwiul yuxi JJHK-
cooepacawux eupycos, PHK-cooepocawux eupycos, b6axmepuoghazos. Obpamuas
MPAHCKPUNYus, pegepmasa, unmezpasd.

Bupycubie 3a0oneBanust denoBeka, kuBoTHbIX, pactenmin. CITNJ], COVID- 19,
COIMAJIbHbIE U MEJIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHLIX Ouo02udeckux oaumuvlx. Hanomexnonocuu 6 6uonocuu u meouyure.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl docmasKu 1eKapcms.

JlemoHcTpanumn

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

Tabmumer 1 cxemsl: «buocuHTe3 Oenkay, «l'eHermueckuid kom», «Bupych»,
«baktepuodarmy.

IIpakTnuyeckas padora «Co3naHue MOIEIA BUPYC».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKHU

Krnerounslit ks, ero nepuoasl u peryisius. Matepdasza u mutos. OcobeHHoCcTH
IpoLIeCCOB, TMpoTeKaromux B uHTepdasze. I[loaroroBka KIETKHM K JICJICHUIO.
[IpecunTeTYecKnii  (MMOCTMUTOTHYECKUN), CHHTETHUUYCCKUNW W TIOCTCHHTETUYCCKHUI
(IpeMHUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbii cunare3 JHK - penmumkamusa. Ilpunounsr penmmkanuun  JIHK:
KOMILJIEMEHTAPHOCTb, MOJIYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAIUIEIBHOCTh. MexaHn3m
pemummkanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl U Teaomepasa.
XPpOMOCOMHBIN HAa0Op KIETKH - KapHOTHUI. [IUMIOMIHBIM W TramjaouJIHbIA HaOOpPHI
xpomocoM. ['omosnioruunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jenenne knetku - Muto3. CTaauu MUTO3a M MPOUCXOASIIME B HUX MPOILIECCHI.
Turnsl MmuTo3a. Kapuokunes nu nMTOKHHE3. brogornueckoe 3HaueHue MUTO3A.

Perynsmust MUTOTHYECKOTO TTMKIIA KIeTKU. [IporpaMmmupyemMas kiieTouHasi TuOesb



- anonTo3.

Knerounoe siapo, XpoMocombl, (GYHKIMOHAIbHAs TE€HOMUKA. Mexanuzmol
npoaugepayuu, ougpepenyuposxu, cmapenus u cudenu kiemox. «L{ugposas knemrkay
- buoungopmamuieckue Mooenu QYHKYUOHUPOBAHUS KIEMKU.

JemoHCcTpauumn

Tabmuubr u cxembl: <«OKM3HEHHBIM IWKI KIeTKW», «Murto3», «CTpoeHue
xpomocomy, «Permkanus [JHK.

OOopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpompenapaTsl: «MHTO3 B KIETKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHnasi padora «HalroieHue MuTO3a B KJI€TKaX KOHYMKA KOPeIlKa JTyKa
(Ha TOTOBBIX MUKPOTIpEIapaTax)y».

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpazue OPTraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KU3HEACSITEIbHOCTU OJHOKJIETOYHBIX OPTraHHU3MOB.
baktepun, apxeu, OTHOKJIETOUYHBIE TpUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTrHe
npoTUucThl. KonoHnanbHble OpraHn3MBbl.

B3auMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eauHoe 1enoe. ['omeocras.

TkaHu pacreHud. TUIIBI pACTUTEIIBHBIX TKAHEH: oOpazoBarenbHasi,
MTOKPOBHAs, TPOBOIALAS, OCHOBHAS, MexaHU4ecKast. OCOOEHHOCTH CTPOEHUS, (PYHKIIMIA
Y PACITOJIOKEHHS TKAHEN B OpraHax PacTEHUMN.

TkaHW JKMBOTHBIX M YEJOBEKA. THUMbl >KUBOTHBIX TKAHEH: JMUTEIHAIbHAS,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHasg. (OcoOeHHOCTH cTpoeHus, (yHKIUN u
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE U TEHEPATUBHBIE OpraHbl pacTeHUN. OpraHbl U CUCTEMBI
OpPraHOB XMBOTHBIX U 4YeoBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3mMoB. Kapkac pactenuii. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIil 1 BHyTpeHHUI ckeneT. CTpOEHHUE U THUIIbI
COCAMHEHUs KOCTEN.

JIBIb>KeHUE OpraHu3MOB. J[BHKEHHE OJTHOKJIETOYHBIX OPraHW3MOB: aMEOOUIHOE,
KTYTUKOBOE, pECHUYHOE. J|BUKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPONTM3MbI U HACTHH.
JIBV>KeHne MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIIeUHasi cucteMa. Peduekc.
CkeneTHbIe MBIIIIIBI ¥ X padoTa.

IIutanue oprann3mos. I[lornomenne BOAbI, YIVIEKUCIOTO ra3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHne KUBOTHBIX. BHYTPUMOJIOCTHOE M BHYTPHUKIETOUYHOE
nuiieBapeHure. IlutaHue MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUIIEBAPUTEITHHOTO
TpakrTa. [InmeBapurensHble xkele3bl. [lnmeBapurenbHas cucrema 4eaoBeKa.

Hpixanue opranu3moB. Jlpixanue pactenuid. [Ipixanue xkuBOTHBIX. Juddysus



ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxHoe npixanue. /lprxarenbHas MOBEPXHOCTH.
XKabepHoe u nérounoe apixaHue. [[pIxaHuWe MO3BOHOYHBIX >KUBOTHBIX M 4YeJIOBEKA.
OBOJIIOIIUOHHOE ~ YCIIOKHEHHE  CTPOEHUA  JIETKUX  IO3BOHOYHBIX  JKUBOTHBIX.
JlpixarenbHas CUCTEMa 4YeloBeKa. MexaHu3M BEHTWISAUMM JETKMX Yy NTHL U
MJIEKONUTAOMKX. Perynsuus apixanus. JpixaTenbHble 00bEMBI.

TpaHcropT BeWECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUM.
TpancnopT BeliecTB y KUBOTHBIX. KpoBeHOCHast cucteMa u e€ opransl. KpoBeHOCHas
CUCTEMA IM03BOHOYHBIX JKUBOTHBIX U yenoBeka. Cep/ile, KpOBEHOCHBIE COCY bl U KPOBb.
Kpyru xpoBooOpaiieHusi. DBOJIOLMOHHBIE YCIOKHEHHUS CTPOCHHUS KpPOBEHOCHOM
CHUCTEMBbI ITO3BOHOYHBIX KMBOTHBIX. PaboTa cep/uia u e€ peryssius.

Brinenenne y opranusmoB. Beinenenue y pacteHuid. BeiaeneHue y »KMBOTHBIX.
CokparutenbHbie Bakyosd. Opranbl BbiieneHus. OuiabTpaius, CeKperus 1 oopaTHOe
BCACBHIBAHME KAK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBs3b MOJIOCTH TeNa C
KPOBEHOCHOW U BBIJICTUTEIBHON CUCTEMAaMU. BbeieneHre y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u pyHkunonupoBanue HeppoHa. OO6pa3oBaHUE MOYH Y
YeJ0BeKa.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX Oprannu3MoB. Criopbl OakTepuii
Y UUCTHI MPOCTENMIIMX. 3allUTa Y MHOTOKJIETOUYHbIX pacteHuid. Kyrtukyma. Cpeacrsa
MaCCUBHOM U XUMHUYECKOH 3aIUTEI. DUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHbBIC. 3allATA
opranusma ot Oosie3Heil. immyHHas cuctema yenoBeka. KieTouHblil 1 ryMopaibHbIN
MMMYHUTET. BpoKIEHHBIN U NpUOOpeTEHHBIN cnenuduueckuii MMMYHHUTET. Teopus
KJIOHaJIbHO-ceNekTuBHOro umMmyHurtetra (II. Opnux, ®@. M. bepuer, C. Tonerana).
BocnanurensHpie OTBETBI OPraHU3MOB. Pob BpOXKIEHHOIO UMMYHHUTETA B PA3BUTHHU
CUCTEMHBIX 3a00JIeBaHUM.

PazipaxxnumocCTh U perymisnuus y opranu3mMoB. Pa3apaxuMocTs y OJTHOKIETOYHBIX
oprann3MoB. Takcucel. PazmpaxuMocTp 1 peryisuus y pacteHui. PocToBbie BemecTBa
Y UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHas peryisius y ;KMBOTHbIX. HepBHas cucrema u
e€ oTAelbl. DBOJIIOLMOHHOE YCIOKHEHNE CTPOEHUSI HEPBHOW CHCTEMBI Y JKHBOTHBIX.
OTzaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexkropHas myra.
be3yciioBHbIE U yCTI0BHBIE pe(hIEKCHI.

I'ymopanbHass peryidnuss ¥ OSHIOKPUHHAs CUCTEMA YWUBOTHBIX M 4YEJIOBEKA.
JKenesbl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBUEe rOpMOHOB. B3anmoCBsI3b
HEPBHOU M SHJIOKPUHHOM cucteM. [ mnoramamo-runodusapHas cuctema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuubr u  cxembl: «OJHOKJIETOYHBIE BOJAOPOCHH», «MHOTOKJIETOYHbIE
Bojopocnny», «bakrepun», «lIpocrelimme», «OpraHbl [BETKOBBIX PaCTEHUN,
«Cuctembl OpraHoB MO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEE CTPOEHHUE HACEKOMBIX),



«Tkanu pacrenuitn, «Kopuessie cucteMbl», «CTpoenue creds», «CTpoeHue TucToBOM
IJIACTUHKWY, « TKaHM 5KUBOTHBIX», « CKEJIEeT uesioBeKay, «lIuieBapurenbHas cucteMay,
«KpoBeHocHas cucremay, «JlpixarenbHas cucremay, «HepBHas cucremay, «Koxay,
«Mpliieunast cuctema», «BbiaenutenbHas cucTeMa», «OHIOKPUHHAsS CHUCTEMay,
«Ctpoenue Mbpie», «MMMmynurer», «Kuiieunomnonoctusie», «CxeMa MUTaHUS
pactenuit», «KpoBEeHOCHbBIE CUCTEMBI IO3BOHOYHBIX )KUBOTHBIX», «CTPOEHUE TUIPBI»,
«Ctpoenue maHapum», «BHyTpeHHee cTpoeHue HO0KIeBOoro uepss», «HepBHas
cucrtema peidy», «HepBHas cuctema asarynkn», « HepBHas cuctema mpecMbIKAIOIIAXCS,
«Hepsnas cucrema ntuny, «HepBHas cucrtema muekonuraromux», «HepBHas cuctema
qenoBekay, «Pediekcy.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHKPOIMPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MUKpOIpenapaTbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIJICKIIUU
HAaCEKOMBIX, HIJIOKOXKHX, MHUBBIE HK3EMIUIAPbl KOMHATHBIX pACTCHUM, repOapuu
pacTEeHMI pa3HBIX OT/AEJIOB, BIAKHBIC MTpENapaThl )KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX,
KOJUIEKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelIOBeKa, 000pyJIoBaHUE s
JEMOHCTpPAllUd TOYBEHHOTO M BO3AYIIHOTO TUTAaHUS pPACTEHUH, pACIICIUICHUS
Kpaxmayia u OeNnKoB moj JeicTBUEeM (epMEHTOB, 000pYIOBaHUE IJIS JEMOHCTpALUU
OTBITOB IO H3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JIBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3fIMYHbIX JKUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEW pacTEHUI.

JlaGopaTopHasi padora «/3ydyeHne TKaHEel )KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

dopMbl  pa3MHOXKEHHUSI OpPraHu3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
noJioBoe. Bujpl 6ecnosioro pa3MHOKEeHHUS: MOYKOBAHKE, CLIOPYJISIIUA,
dbparMenTaius, KJIOHHPOBaHUE.

[TosoBoe pazmuoxenue. [lonoBeie kneTku, uiau rameTel. Meno3. Ctaauu mernosa.
[ToBenenne xpomocom B Meino3e. Kpoccunrosep. buonorndeckuii cMbiCi Meio3a u
II0JIOBOTO Tporecca. Meno3 U ero MecTo B :KU3HEHHOM LIUKJIE OPIraHU3MOB.

[IpenzapoasimeBoe pa3zButue. ['ameroreHe3 y XKHUBOTHBIX. [10JIOBBIE KeEJIE3BI.
OO0pazoBanue U pa3BUTHE TOJIOBBIX KIeTOK. CriepmaTtoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre U SMOpUOHANIBHOE  pa3BUTHE  KUBOTHBIX.  CriocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS - HAayKa O
pa3BUTUM OPraHuU3MoOB. Mopghoecenes - oona u3 2naHvlx npooaem >MOPUOIOUU.
Konyenyus mopghoeenos u mooenu mopghoceneza. Craauu >MOprUOTreHe3a KUBOTHBIX
(ma mpumepe msarywku). [poGnenwe. Tunsl apoOnenus. /Jemepmunuposanuoe u
HedepMUuHUposartoe opooaenue. bracmyna, munvi 61acmyn. OcoOEHHOCTU APOOTICHHUS
MJIEKOMUTAIOIINUX. 3apOAbIIIEBbIC JINCTKU (TacTPyJIsIus). 3aKiIaKa OpraHoB U TKaHEH



W3 3apOJBIIIEBBIX JUCTKOB. B3anMHOE BIIMSIHHE 4YacTed Pa3BUBAIOLIETOCS 3apOAbIiia
(aMOpHoHaNIbHAsT MHAYKIMSA). 3aKiIajika IJIaHa CTPOCHHS >KUBOTHOTO KakK pe3ysbTaT
HepapXUUECKUX B3aUMOJICHCTBUI TeHOB. BiusHue Ha SMOpHOHAIBHOE Pa3BUTHE
pasTUYIHBIX (PaKTOPOB OKPYKAIOMIEH CPEIIBI.

PocT u pa3Butue xxuBoTHbIX. [locTamMOpuonansHbIi iepuoa. [Ipsimoe u HenpsiMoe
pazButue. PazButue ¢ MmetamMmopo30M y OECIIO3BOHOUYHBIX M TTO3BOHOYHBIX )KMBOTHBIX.
buonorndeckoe 3HaueHUE MPAMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHCHUE B
npupoje. Tumsl pocta KUBOTHBIX. PAKTOPBI PETYIALMU POCTA )KUBOTHBIX U YEJIOBEKA.
Cragun mOCTAMOpPUOHANILHOTO Pa3BUTUSA Y JKUBOTHBIX M uenoBeka. Ilepuojib
OHTOTreHe3a yesnoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKUE MPOIECCHI.

PasmHOXeHne u pa3Buthe pacteHuil. ['amerodutr u cmnopodur. Meiio3 B
KU3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHKe CIIOp B Mpoliecce Meio3a. ['laMerorenes y
pactenuid. OTJIOAOTBOPEHHWE W PA3BUTHE PACTUTENIBHBIX OpPraHu3MoB. JIBOWHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbl pErysiliii OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuiet U cxembl: «BereratuBHOoe pa3MHOXEHHE», «THIBI OECHoJIoro
pasMHOXEHUsD», «Pa3sMHOXkEHHE XJTaMHUAOMOHAIb», «Pa3MHOKEHUE 3BIJICHBD»,
«Pa3MHOXXeHHE TUApb», «Meio3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKIETKH M crepmaro3onaay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe wu
HenpsiMOe pa3BUTHE», «Pa3Butre maickoro xyka», «Pa3sutue capanun», «Pa3Burtue
JATYLIKWY, «/[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHuin», «CTpoeHUEe CeMsiH
OJHOJAOJIBHBIX WU JIBYJOJBHBIX PACTCHUI», «JKW3HEHHBIN IIUKI MOPCKOW KamycCThbI»,
«Ku3HeHHBIN MK MXa», «KU3HEHHBIM LUK NANOPOTHUKA», «KU3HEHHBIM UK
COCHBI».

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpONpenapaThl SAWLEKIETOK U
CIIEpMaTO30UI0B, MOJENb «L UK pa3BUTHS JISTYIIKW.

JlabopaTopHasi paGora «l3yyeHuHe CTPOCHMSI TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparTax».

IIpakTnueckass padora «BpisBIEHHE TMPU3HAKOB CXOACTBAa 3apOJBIIICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTCHUI.

Tema 11. I'eHeTuka - Hayka 0 HaCJIeACTBEHHOCTH W WM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBJIEHMS M Pa3BUTHS TeHETUKU Kak Hayku. Pabotel I'. Mennens, I'.
ne ®pusza, T. Moprana. Posib 0Te€4eCTBEHHBIX YUEHBIX B pa3BUTUU T€HETUKHU. PaboThI
H. K. Konsnoa, H. 1. BaBunona, A. H. benosepckoro, I'. JI. Kapneuenko, 1O. A.
Odunumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIC TEHETHMYECKHE TMOHSATHUS W CHUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI,



aJUIeJIbHBIC TEHBI, AIbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBINA TPU3HAK,
TOMO3HUT0Ta, FT€TePO3UT0Ta, YUCTAs IMHUS, THOPUIbI, TEHOTHUII, (DEHOTHII.

OCHOBHBIE METO/IbI TCHETUKH: TUOPUI0JIOTMYECKHUH, IIMTOJIOTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JemoHCcTpauumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Bapuios,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodees-
PecoBcknii.

Tabnuie v cxembl: «MeToIbl TeHETUKIWY, «CXEeMbI CKPEIIUBAHUD.

JlaGopaTopHnas padora «/Ipo3oduia kak 00bEKT FeHETUUECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemupanue. [lepBbiii 3akoH MeHiens - 3aKOH eTMHO00pa3us
ruOpu0B nepBoro nokoneHus. Ilpasuio nomuHupoBanus. Bropoi 3akon Menaens -
3aKOH pacHieruieHusi TMpu3HakoB. lluTomorndeckue OCHOBBI MOHOTHOPHUIHOTO
CKpeluBanus. ['umnore3a 4ucToThl ramer.

AHanmuzupymomee ckpemmBaHue. [IpomMexyTOUHBIM XapaKTep HacIeAOBaHUA.
Pacuieruienre nmprus3sHakoB MpU HENOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpeumuBanue. Tpertuil 3akoH MeHzenss - 3aKOH HE3aBHUCHUMOTO
HacJieJOBaHUs PU3HAKOB. [{UTOIOrHMUEeCKEe OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.

CuermienHoe HacienoBanue mpusHakoB. Padotet T. Moprana. CrerieHHoe
HACJIEIOBAaHUE T'€HOB, HAPYLICHHUE CLEIUICHUS MEXAY IeHaMu. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHM3M OIpEIEIeHUs Noyia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEpPOraMeTHbIA TMOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUETUIEHHBIX C MTOJIOM.

I'enotnn kak nenoctHas cucrema. [ImeloTpornus - MHOXKECTBEHHOE JIEMCTBHUE
reHa. MHOXKECTBEHHbI  ajuienn3M. B3auMoneincTBue  HeaUIeNbHBIX  T'€HOB.
Komnnementaprnocts. Onucras. [lomumepus.

['eHeTYECKUI KOHTPOJIb PAa3BUTHUS PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTUYECKUX MPOIECCOB, MOBEICHNS U KOTHUTUBHBIX (QYHKIUH. [ eHeTnyeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBUS «XO3IMH - TapasuT» H

«XO351MH - MI/IKpO6I/IOM». I'eneTnueckue acneKkThl KOHTPOJI HW  HU3MCHCHHA
HaCHeJICTBeHHOP’I I/IH(llOpMaI_II/II/I B ITOKOJICHUAX KJICTOK U OPraHUu3MOB.
JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr 1 cxembl: «llepBblii U BTOpol 3akoHbl Menaens», «TpeTuil 3akoH
Mennens», «AHanM3HUpyrOllee CKpelmBaHue», «HenomHoe OOMUHUPOBAaHHEY,
«CuernieHHoe Hacleq0BaHue MPU3HAKOB Y 1p030huibl», «['eHeTrka nomnay,
«Kapuotunn ~ yenoBeka», «Kapuotun  apozodunery, «KapuoTtum — OTHIB,
«MHOX€ECTBEHHBIN aJlJIeIn3M», «B3auMoaencTBUE TEHOBY.



OO6opymoBanue: MOJEb I JTEMOHCTPAIMN 3aKOHOB €IWHOO0pa3us THOPHUIIOB
IIEPBOrO ITOKOJICHHS M PacCIlEIUICHUs IPU3HAKOB, MOJEIb Ul JIEMOHCTPALMU 3aKOHA
HE3aBUCUMOI'0 HACJEIOBAHMS IPU3HAKOB, MOJENb I JEMOHCTPALMM CLEIUIEHHOIO
HACJIETOBaHMsI MPU3HAKOB, CBETOBONM MUKPOCKOII, MUKpoTpenapart: «/Ipozodumnay.

IlpakTuyeckass  padora  «l3ydyeHwe  pe3yJbTaTOB  MOHOTHOPUAHOIO
CKPEIIMBAHUSA Y IPO30(DUIIBI».

IIpakTnyeckas padora «/3ydyeHue pe3ynbTaToB AUTMOPUIHOTO CKPEIIUBAHUS Y
ApO30UITBD.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BzaumopeiictBue reHotuna W cpenbl npu  GOPMUPOBAHUU  (PEHOTHUIA.
N3meHunBOCTh INpU3HAKOB. KayecTBEHHbIE M KOJMYECTBEHHBIC IpPU3HAKUA. BuHIbl
U3MEHYUBOCTU: HEHACJIEICTBEHHAs U HACJIEACTBEHHAS.

MoaudukauronHas  u3MeHYMBOCTb. Ponb  cpeapl B (OpPMHUpPOBAHUH
MoAu(pUKAIMOHHON n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbli psig u
BapuannoHHas kpuBas (B. Moranncen). CoiicTBa Mon(UKAIIMOHHOW H3MEHYUBOCTH.

I'eHoTnnueckass W3MEHYUBOCTh. (CBOMCTBA TI€HOTHIIMYECKOW HM3MEHYUBOCTH.
Bunpl reHOTUIIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS!, MyTallMOHHASI.

KomOunaTuBHass uW3MEHYMBOCTh. Melo3 W TIOJIOBOM TMpOIlECC - OCHOBa
KOMOMHATUBHOW W3MEHYMUBOCTU. POb KOMOMHATHMBHOW HM3MEHYMBOCTH B CO3JIAHHH
TEeHETUYECKOr0 pa3Hoo0pa3us B Mpeesiax OJHOrO BUA.

MyTalMoHHasT HM3MEHYUMBOCTb. Buapl MyTaluil: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W WHAYLUMPOBAaHHbIE  MyTauuu. SnepHele u
HUTOIIa3MaTuyeckue MyTtanud. CoMaTMYeCKHME W IOJOBble MyTauuu. I[lpuymHBI
BO3HUKHOBEHUSI MyTaluuid. MyTareHsl ¥ UX BIMSIHUE HA OPTAaHU3MBI. 3AKOHOMEPHOCTH
MYTAallMOHHOI'O Ipoliecca. 3aKOH TOMOJIOTMYECKMX PSAJOB B  HACJIEICTBEHHOU
u3menunBocty (H.W. BaBunoB). BuesnepHas ”3MEHUMBOCTh U HACJIEICTBEHHOCTbD.

Inuzenemura u NUSeHOMUKA, poJib INUSEHEMUUECKUX (hakmopoes 6 Hac1eo008aHUuu
U UBSMEHYUBOCMU (hEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

TaOauIbl ¥ CXEMBL: «Bunpl u3aMeHYMBOCTIY, «MoaudukamuoHHas
U3MEHUYHUBOCTEY, «KomOnHaTuBHas U3MEHUYUBOCTEY, «Meirio3y,

«OmnogotBopenuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Bumbl myTammii».
OO6opynoBaHue: >KMBBIE W TepOapHbIE DK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucyHku (doTtorpaduu) ) KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHYHUBOCTH.
JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALUOHHON  M3MeHuMBOCTH. [locTpoeHne  BapuanMOHHOrO psga U
BAPUALIMOHHOU KPUBO».
IIpakTuyeckass padora «Mytamuu y  gpo3oduiasl  (Ha  TOTOBBIX
MHUKponpenaparax)y.



Tema 14. I'eHeTHKA YeJI0BEKA
Kapuorun denmoBeka. MexayHapoJaHas TMporpaMma HCCIAEAOBaHUS TIeHOMa

yenoBeka. MeToabl U3y4eHHs TEHETUKH YeJIOBEKa: IreHeaJIOTHYECKUH,
OJIM3HEIOBBIH, LIUTOTCHETUUECKUM, MOMYJISILIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECITICHUE reHOTHIIA:

MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM uHnciie ¢ momonisto TT1P-
aHanuza. HacnencrBenHblie 3a001eBaHus YelIOBEKa. [ @HHbIE M1 XPOMOCOMHBIEC 0O0JIe3HU
yejoBeka. bone3Hu ¢ HAclEeACTBEHHOW MPEApacloiioKEHHOCThIO. 3HA4YCHUE
MEIUITMHCKOW TEHETUKHU B MPEIOTBPAICHUN U JICUCHUH TEHETHYECKUX 3a00JICBaHUIMA
yesnoBeka. MennKo-TeHETHYECKOe KOHCYJbTUpoBaHue. CTBOJIOBbIE KIeTKU. [loHsiTHE
«TEHETHUYECKOTO0  Ipy3a». OTHYECKHE aCMHeKThl HCCIAEJOBAaHUM B  00JacTH
pEIAaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopbl TMOBBIIICEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
bU3UYECKOMY U XHMHUYECKOMY 3arps3HEHUIO OKpYKawolled cpenbl. |'eHeTudeckas
IIPEIPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JdeMoHcTpanumn

Tabmumer 1 cxembl: «Kapuorun yenmoBeka», «MeToasl W3yYeHHs] T€HETHKHU
yeJaoBeKay, «I eHeTnueckue 3a001eBaHUs YEITOBEKaY.

IIpakTnyeckas padora «CocTaBieHUe U aHAIN3 POLOCIOBHOW.

Tema 15. Cesntekuusi opraHu3sMoB

JloMecTukanus 1 ceJeKIusl. 3apOoKICHUE CEJICKIIMU U JJoMeCTUKaluu. Yuenue H.
N. BaBwioBa o IlenTpax mpoucxXokAeHUS U MHOTO00pa3us KyJIbTYpHBIX PAcTEHUHU.
Ponb cenmexuuu B co3gaHUM COPTOB PAacTEHHM W MOpoA KUBOTHBIX. Copt, mopona,
mTaMM. 3aKOH TOMOJIOTMUYECKHUX PANOB B HACIEACTBEHHOW wu3MmeHunBocth H. H.
BasuioBa, ero 3HaueHue Jjis CENCKIIMOHHOMN pabOTHI.

Meronpl ceneknMOHHON paboThl. VckyccTBeHHBI OTOOpP: MAacCOBBIM U
WHJIUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHOM cenekuuu. VcnpiTanue nponu3BoguTENCH
0 MOTOMCTBY. OTOOp MO TEHOTHUITY C MOMOIIbIO OLIEHKH (PEHOTUIIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ moMoIbro aHam3a JIHK.

M cKyccTBeHHBIM MyTareHe3 Kak METOJT CeJICKITMOHHOM paboThl. PanmnanoHHbIM 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHHUK MyTalldid y KYyJBTYPHBIX ()OpPM OpPraHHU3MOB.
Hcnonb3oBaHre T€HOMHOTO PEaKTUPOBAHUS U METO/10B pekomOuHaHTHBIX JIHK mmst
MOJTYy4YE€HUS UCXOHOT0 MaTepuaia sl CeJICKIUH.

[Tomyuyenue MTOJIATIIIOUIOB. BuyTtpuBuaosas THOPHIM3AIIHSL.
brm3kopoacTBeHHOE CKpellMBaHue, WM HHOpUIMHT. HepoacTBeHHOE CKpellrBaHUE,
uim ayTopuuHr. ['eTeposuc u ero npuunHbl. Mcrnoib30BaHue rerepo3uca B CEIEKIUH.
Otnanéunas tubpunmzanus. IlpeomoneHue Oecrionuss MEXKBHUIOBBIX THOPHIOB.
JlocTHXKEHUS CENEKIIMU PACTCHUMN U JKUBOTHBIX. «3€1EHASL PEBONIOYUSY.

CoxpaHeHUE U U3YUYEHUE T€HETUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUN M HUX
TUKUX POJHMYCH IS CO3JaHUS HOBBIX COPTOB M THOPHIIOB CEIHCKOXO3SHCTBEHHBIX



KYJIbTYp. M3yuenue, coxpanweHue u ynpaeieHue 2eHemuyecKuUmMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JHCUBOMHBIX 6  YeNsax  YAyduleHus
CYUecmeyowux U COo30aHusi HOBbIX HOPOO, JUHUL U KPOCCO8, 6 MOM UUcCle C
NpUMeHeHUueM COBPEMEHHBIX Memo008 HAYYHbIX UCCAe008AHUL, NepeoosbiX uoel U
NepCcneKmuBHbIX MexHOI02UM.

JdeMoHCcTpanuu

IToptpersi: H. WM. Basumos, WM. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmumpr u cxembl: «LeHTpBI MPOUCXOXKACHUS U MHOT000pasus KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX pPAJOB B HACJIEICTBEHHOW HW3MEHYHUBOCTHY,
«Metopsl cenekuumn», «OTnanéunas ruopuauzanus», «MyTtareHes».

JlaboparopHasi padora «l3ydeHue COPTOB KYJBTYPHBIX PACTEHHN U IOPOA
JOMAIIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne METONOB CEIIEKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKcKkypceus «OCHOBHBIE METO/IBI U IOCTUIKEHUS CEJIEKIIMY PACTEHHUM U JKUBOTHBIX
(Ha CeNeKLUMOHHYIO CTAHLMIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBINA y4acCTOK, B
TEITMYHOE X0351UCTBO, B JIA0OPATOPUIO arpOYHUBEPCUTETA WIJIM HAYUHOTO LICHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, UCIIOJIb3YyEMbIE B OMOTEXHOJIOTUH, - KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKPOOpPTaHU3MbI,  MX  XapakTepUCTUKA.  TpaauliMoHHas  OWOTEXHOJIOTHS:

xJ1e00MNeUYeHre, MOTyYeHUE KUCIOMOIOUYHBIX MPOIYKTOB,
BuHOAenue. MukpoOuonornueckuii  cuHTe3. OOBEKTBI  MHKPOOMOJIOTMYECKUX
TexHosiorui. [IponsBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3aHne TEXHOJOTM M HMHCTPYMEHTOB LIEJICHANIPABIECHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUs T€HOMOB C LEJIbIO IIOJIYYEHHUS] OPraHU3MOB U HUX KOMIIOHEHTOB,
coJiepKalluX He BCTPEYaroIIrecs B IPUpPoie OMOCUHTETUUECKUE Ty TH.

Knerounass wnxenepus. MeToapl KyJBTYphl KIETOK M TKAaHEH PACTEHUM H
#®uBOTHBIX. KpnobOanku. ComaTudeckasi THOpUIN3alusg U COMaTHYECKUN IMOPHUOTEHE3.
Hcnonp30oBaHne ramiouioB B CEIEKUHUHM pacTeHUW. [lonyuenue MOHOKIOHANbHBIX
anmumen. Vlcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKIOHAILHBIX AHMUMETL 8 MEOUYUHE.
HckyccTBeHHOE OIUIOAOTBOpPEHUE. PEKOHCTpYKIHMS SAWIEKIECTOK W KJIOHMPOBAHUE
KUBOTHBIX. MeToj TpaHCIUIaHTAllMK SJEp KIETOK. TexHonocuu 0300pO6ieHuUsl,
KYTbMUSUPOBAHUSL U  MUKDPOKIOHAILHO20  PA3MHONCEHUS]  CEbCKOXO3AUCMBEHHbIX
KYIbmyp.

XpoOMOCOMHass W TeHHasg WHXEHEpus. VICKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pexkomOuHaHTHbIX JHK. Cozodanue mpanceennvix opeanuszmos.
JIoCTHXKEHUA U MEPCHEKTUBBI XPOMOCOMHOW M T€HHOW MHXEHEPUU. JKOJIOTHUYECKHE U
ATUYECKHE MPOOJIEMbI T€HHON HHKEHEPHUH.

Menunuackue Ouotexnosioruu. I[loctreHomuas tumdposas meauruHa. [TI[P-



TUarHocTuka. MeTaboIoMHBIN aHaIN3, TEHOIICHTPUYECKUIA aHAIN3 POTEOMa YeJIOBEKa
JUISL OLICHKU COCTOSIHUS €T0 310pOBbs. VCIoIb30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OnomH)keHepus I pa3pabOTKU (yHIaMEHTAlIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTUH, CO3/1aHNs KOMIUIEKCHBIX TKaHEH COYETaHHUEM TEXHOJIOTHI
TpéXMepHOro  OWonmpuHTHHTa W ckaddonguHra  Aas  peuieHus — 3ajaad
NEPCOHAIM3UPOBAHHON MEAUIIVHBI.

Co3znaHne BEKTOPHBIX BaKLUH C LIEJIbI0 00ecredeHns] KOMOMHUPOBAHHOM 3alllUThI
or  Bo3Oyaureneii  OPBH,  ycTaHOBieHHME  MOJEKYJSIPHBIX  MEXaHU3MOB
¢ynkuonupoBanus PHK-conmepskammx BHpPYCOB, BBI3BIBAIOIIUX 0CO00 OMAacHbBIC
3a00JIeBaHMUs YeIIOBEKa U )KUBOTHBIX.

JdeMoHCcTpanuu

TaGmumsr u cxembl: «Mcnonb30BaHHEe MUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KileTouHas nHxeHepus», «I'eHHass HHKEHEepUs».

JlaGopaTopHas padora «/3ydeHre 0ObeKTOB OMOTEXHOJIOTUM.

IIpakTHyeckas padora «llosyueHre MOJIOYHOKHCIBIX IPOTYKTOBY.

IKckypeuss  «buoTexHonoruss -  BaXKHEWIIas IIPOU3BOAMTENIBHAs — CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apokaeHue M pa3sBUTHE 3BOJIOHMUOHHBIX IMPEACTABJIECHUN B
Oonosiorum

OBomonnonHas teopus Y. Jlapsuna. [IpeaAnochuiki BOSHUKHOBEHUS JapBUHU3MA.
Kw3Hp 1 HayuyHas nearenbHOCTh Y. JlapBuHA.

JIBkyuue cuiibl 3BOONMK BUOB no Y. JlapBuHY (BbICOKasi UHTEHCUBHOCTD
Pa3MHOXEHUS  OpPraHM3MOB,  HACJEICTBEHHAas  W3MEHYMBOCThb, OopbOa  3a
CYIIIECTBOBAHHE, €CTECTBEHHBINA U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunternueckoir Teopun 3Boonuu (CTI). Heltpanbuas Teopus
sBostoLMU. COBpEeMEHHas! BOJTIOLIMOHHAs OMO0JIOTHsI. 3HAUE€HHE 3BOJIIOLIMOHHON TEOPUH
B (pOpMHUPOBAHUY €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[ToptpeTsi: Apucrotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiose,
Y. Hapsun, C. C. UetBepukos, 1. 1. lImansraysen, . Xonaeiin, . K. benses.

Tabnuiel u cxemsl: «CucteMa xuBod npupossl (mo K. Jlunuero)», «JlectHuna
KUBBIX cymecTB (o Jlamapky)», «MexaHusm (GoOpMUpPOBaHUS MPUCIOCOOICHUHN Y
pactenuii U kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyTta myrtemectBus Y.
Hapsunay, «Haxoaku Y. apBunay, «Dopmbr 60ps0bI 32 cymiecTBoBaHue», «Ilopoibl
ronyoeit», «MHoroobpasue KyabTypHBIX (opMm KamycThl», «Iloponbl moMamrHux
KUBOTHBIX», «Cxema oOpa3zoBaHusi HOBbIX BHOB (o Y. J[lapBuny)», «Cxema
COOTHOILICHHS JBUKYIIUX CHJI ABOMIOLMN», «OCHOBHBIE IOJOKEHUS CUHTETHYECKON



TEOPHUH BOTIOLANY.

Tema 2. MUKPOIBOJIIOINS U €€ Pe3yJIbTAThI

[Tonynsiuus Kak 3JeMEHTapHas €auHULA 3BOMOUUH. COBPEMEHHBIE METOJBI
OLICHKM TIE€HETUYECKOI0 pa3HoOOpa3uss M CTPYKTypel nomyisuuid. HM3MeHeHue
reHooHa TOMyJNANMA Kak »JJIEMEHTapHOE SBOJIOIHOHHOE SBICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHbIe (DaKTOPHI (ABMKYILIME CHIIBI) SBOJTIONKUUA. MyTallMOHHBIH Mpoiiecc.
KomOunatuBHast u3aMeHunBocTh. [lpelid reHoB - chyyaiiHble HEHaIpaBJICHHBIC
M3MEHEHHUSI YacTOT ajulelied B momyisiusax. O¢dekT ocHoBaTensda. Ipgexm
oymuinouno2o eopaviuika. CHuUdceHue 2eHemuyecko20 pasHooOpa3us: NPUYUHbl U
cneocmesus. Ilpossnenue s¢ppexma Opeticha 2enos 8 OGONbWUX U MATBIX NONYIAYUSIX.
Murpamun.  M3onsuus  momynauuid:  reorpadguyeckas  (IpOCTpaHCTBEHHas),
Oounonoruyeckas (penpoyKTUBHAS).

EcrecTtBeHHBIl 0TOOpP - HampaBiAOmMA  (GakTop 3BOMOHUU. DOpMBI
€CTECTBEHHOTO 0TOOpA: JBYDKYIIUMA, CTAOMIIM3UPYIOIINMA, pa3phIBAIOITUI
(nm3pyntuBHbii). [lonoBoit or60p. Bo3HHKHOBEHHE U 3BOMIOLMS  COLUAIBHOIO
NOBECHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh ~ OpPraHW3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOLIMH.
Bo3HuKHOBEHHE MPUCTIOCOOJEHUN Y OpraHu3smMoB. ApoMop(d03bl U HUIMOAJAANTALIMH.
[Ipumepsl mpucnocoOyieHuit y OpraHu3MoB: Mopdosoruueckue, (Hpu3noIoruveckue,
OMOXMMHYECKUE, IIOBEJCHYECKHE. OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH
OpPraHU3MOB.

Bun, ero xputepunm u CTpyKTypa. BuagooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIIOIMU. 3055111 - KitoueBo# paktop BuaooOpazoBanus. [Iytu u crocoOsl

BUJI000pa30BaHUS: aJUIONIaTPUYECKOe (reorpaduueckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE (monumIonIn3aNus,
rudpuauzanus). JIMuTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBaHUS OMOJIOTMYECKOT0O pa3HOOOpa3usl.

Ponpb 3BOIOIIMOHHON OHMOJOrMM B pa3pabOTKe HAyUHBIX METOJIOB COXPaHEHMS
OouopaszHooOpa3zus. MUKpPOAIBOJIOLMS M KO3BOJIOLUS MapasuTOB M HUX XO35EB.
Mexanu3mbl GOpMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0OPHOBI C HEH.

JdemMoHcTpanuu

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

Tabmumsrt u cxembl: «MyTanmoHHass U3MEHUYUBOCTH», «llomynsiuonnas
CTPYKTypa Buaa», «CxeMa nmposiBIIeHUs 3aKoHa Xapan-Bainoepray, «/[BmKyiue CUibl
ABONIIOLUNY, «OJKOJOTMYECKas  M3OJSIUS  MONYyJALMA  ceBaHCKOW  (openny,
«"eorpaduueckast U30MSIUS JTUCTBEHHULIBI CUOMPCKON M JIMCTBEHHULBI AaypCKON»,
«lTonynsimoHHbIE BOJHBI YHCIEHHOCTH XMIIHUKOB M XKepTB», «Cxema AeicTBuUs
€CTECTBEHHOTO 0TOOpa», «PopMbl OOPHOBI 3a CyiiecTBOBaHUEY, «HAyCTpHanbHBIN
MenaHu3M», «KuBble uckonaembie», «IIOKpOBHUTEIBCTBEHHAs! OKpacKa »XWBOTHBIX»,



«IIpenynpexnaromas OKpacka JKHBOTHBIX», «@DU3MOJOTMYECKUE —aJanTaluun,
«IIpucnocobIeHHOCT, OPraHU3MOB M €€ OTHOCUTEIbHOCTH», «Kpurepuu Bumay,
«Bunpl-nBoitnukn», «CTpyKkTypa Buja B npupoze», «Crnocodbl BUA0O0Opa30BaHUSY,
«I'eorpaduueckoe BHIOOOpa3oBaHME TPEX BHIOB JAHABIIICH», «DKOIOTUYECKOE
BUI000pa3oBaHre BUAOB cUHHUID, «llomuruionas! pactenui», «KamycTHo-penedHsblil
THOPHIY.

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, uydesla MNTHI] U
3BEpei ¢ MpUMEpPaMH Pa3IMYHBIX MPHUCTIOCOOJICHHA, dydesa MTHIl U 3BEPEe pa3HbIX
BUJOB, TepOapuu pacTeHud ONM3KUX BHUIOB, OOpPa30BABIIMXCS PA3TUYHBIMU
crnoco0amu.

JlaboparopHasi pa6ora «BrlsiBlieHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUIA.

JlabopaTopnas padora «IIpucnocobnseHuss opraHu3MOB U MX OTHOCHUTEJIbHAs
11e71eCO00Pa3HOCTHY.

JlaboparopHasi padora «CpaBHEHHE BUAOB 10 MOP(POJOTUYECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoIIOINS U €€ pe3yJabTaThl

Meronsl M3y4eHHsT MaKpOdIBOJIOLUH. [laleoHTOIOrMYecKkne MEeTOIbl W3y4YEHUs
sBositonnu. IlepexoHpie Gopmbl U PUIIOTEHETUUYECKUE PSAIbl OPTAaHU3MOB.

buoreorpaguyeckue MeToibl U3yueHus 3Boitonuu. CpaBHeHHe (Iopbl U (payHbl
MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Buawl- sHIeMUKd U
PETUKTBHL.

OMOpPHOJIOTMYECKHE M CPAaBHUTEIBHO-MOP(OIOrMUECKUE METOAbl H3YUYCHHUS
ABONIOLMHU. ['eHeTHYecKMe MeXaHU3Mbl DSBOJIOLUMKA OHTOTE€HE3a U  MOSBIICHUSA
ABOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl. Py1uMeHTapHbie
opranbl U  aTaBU3Mbl.  MOJEKYJIIpHO-TEHETUYECKHE,  OMOXUMHYECKHE U
MaTEMaTUYECKUE METOAbI M3YUYEHUS IBOJIIOLUU. ['oMosornunbie renbl. COBpeMEHHbBIE
METO/Ibl TOCTPOCHUS (PUITOTEHETUUECKUX I€PEBHEB.

XPpOMOCOMHBIE MYTallUX U SBOJIOLMSI TEHOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBuia) HSBONONUU. [Ipunyun cmenvl QYyHKYUL.
HeoOpatumocTts 5BOmtouuu. AnantuBHas panuanuss. HepaBHOMEPHOCTb TEMIIOB
ABOJIFOLIUU.

JdemMoHcTpanuun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkensb.

Tabmuiel 1 cxembl: «DUIOTEHETUYECKUN P JIOMIAIN», «APXEONTEPUKCH,
«3Bepo3yosie smiepb», «Creromnedans», «Puanodute», «CeMeHHbIE MAMOPOTHUKNY,
«buoreorpaduueckue 30HBI 3emum», «/lpeiid KOHTHMHEHTOB», «PeTUKTBIY,
«HauvanpHple cTaauu SMOpPHMOHANIBHOIO PA3BUTUS  MMO3BOHOYHBIX  HKHMBOTHBIXY,
«'oMoyorMYHbIE W aHAJIOTMYHbIE  OpraHb», «PyauUMEeHTBb», «ATaBU3MBIY,
«XpoMOCOMHBIE HA0Ophl YEJOBEKa W IIMMIAaH3e», «lJIaBHbIE HampaBieHUS
ABOJIIOLINNY, «O0I1IHEe 3aKOHOMEPHOCTH SBOJTIOLIIY.

OOopynoBanue: KOJJIEKIIMHM, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB



OPraHU3MOB, MYJISKM TOMOJIOTMYHBIX, AHAJOTWYHBIX, PYAUMEHTAPHBIX OPraHOB M
aTaBU3MOB, KOJUJIEKIIUY HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HU Ha 3emuie

Hayunble runoTe3bl MPOUCX0KICHUS )KM3HU Ha 3emiie. AOMOTeHEe3 U MaHCIEPMHSL.
JloHay4yHbIe TPEACTABICHUS O 3apOXKIACHUM >KU3HU (KpeauumoHusM). l'umoresa
MOCTOSTHHOTO CaMO3apOXICHUS KU3HU M €€ omnpoBepkeHue omnbitamu O. Peam, JI.
Cnannannanu, JI. [Tactepa. [IporcxoxaeHue >Ku3HA U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbl HEOPraHWYECKOM 3BoJrouMH. IlnaHetapHas (reonormyeckas)
HBOJIIOLIMA. XUMHUYECKasi IBOJIOLKA. AOHMOTEHHBIN CHHTE3 OPTaHUYECKUX BEIECTB U3
Heopranndeckux. Omnbir C. Mumnepa u I'. FHOpu. OO6pa3zoBaHue MNOJIUMEPOB U3
moHoMmepoB. Koatepsarnas runore3a A. M. Onapuna, runote3a nepBUYHOTO OyIbOHA
JIx. Xonneina, renernyeckas runoreza ['. Mémnepa. Pubosumsi (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopusa 3emnmn u Metoapl €€ n3ydeHus. Mckormaemple OpraHMYECKUE OCTATKH.
['eoxpononoruss u e€ wmetonsl. OTHOcUTENbHAsT M aOCONIOTHAas TE€OXPOHOJIOTHUS.
I'eoxpoHoIOrnyecKkas 1mKasa: 30Hbl, dpbl, IIEPUOJBI, SIIOXU.

HadanbHble 3Tanel opraHndyeckor 3Botonny. [losBiaeHne U dBOIONUS IIEPBBIX
KJIETOK. DBOJIIOLMS MeTaboau3Ma. Bo3HUKHOBEHME MepBbIX 3KOCUCTEM. COBpEMEHHBIE
MUKpPOOHBIE OMOIUIEHKM KaK aHAJIOT MEpBbIX Ha 3emuie coodmecTB. CTpOMATOUTHI.
IIpoxapuOThI U 3YKapHOTBHI.

[IpoucxoxneHne HykapuoT (CUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHUE
BUPYCOB. [IponCcX0KI€HNE MHOTOKJIETOYHBIX OPTAHU3MOB. BO3HMKHOBEHNE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE OTanbl HBOJIOLMM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3bl
pacrenuid. Beixon pacrenuit Ha cymy. [losiBiieHHE CIIOPOBBIX PACTEHUM W 3aBOCBAHHE
umu cymn. CemeHHsble pacteHus. IIporncxoxaeHne NBETKOBBIX PACTEHHM.

OcCHOBHBIE 3Tallbl 3BOJIOLUMH KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(dO3bI
AKUBOTHBIX. BeHickas ¢ayHa. KeMOpuiickuii B3pbIB - MOSBJICHUE COBPEMEHHBIX THUITOB.
IlepBbie XOpmoBble JKHBOTHbIE. JKU3HP B BOJE. OBOJIOLUSA ITO3BOHOYHBIX.
[Tpoucxoxnenne ampuouii u pentuiauid. [IporcxoxaeHne MICKOMUTAOIUX M IITHII.
[Tpunuun kmroueBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU U MO3BOHOYHBIMU
KUBOTHBIMH CYILIH.

PazBuTHe )n3HM Ha 3emMJie MO 3paM U NEPUOJAM: aApXEH, MPOTEPO30H, MATEO30H,
Me3030M, KaiiH030M. OO0Ias XxapaKTepuCTHKa KJIUMaTa U T€OJOTUYECKUX IMPOIIECCOB.
[TosiBieHHe U pacUBET XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3OBaHUE: €ro yCIOBUS U
BJIMSIHUE HA Ta30BbIN cocTaB atMoc(hephl.

MaccoBble BBIMHpPAaHHMS - OKOJOTHYECKHME KpU3UCHI Mpouuioro. IIpuuuHbl H
CIEACTBUS MAacCOBBIX BbIMHpaHH. (COBPEMEHHBIM JKOJIOTUYECKUH KpPHU3UC, €r0
ocobennoct. [Ipobrema coxpanenus 6uopazHo0Opa3us Ha 3emIie.

CoBpemeHHass cucTeMa opraHudeckoro Mupa. llpuHnunel kiaccudukanuu



opranu3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIINbl OPTaHU3MOB.

JdeMoHCcTpanuu

IToptpers: ®@. Peau, JI. Cnamnannanu, JI. Ilactep, M. 1. Meunukos, A. .
Omnapun, [Tx. Xonneiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuiel u cxembl: «Cxema ombita @. Pean», «Cxema onbita JI. Tlactepa no

M3YUYCHHUIO CaMO3apOXKICHUS XU3HN», «Cxema onbita C. Musepa, I'. FOpu», «3tamnsl
HEOPraHUYECKOW HBOIIONUNY», «['eoxpoHosiornueckas mikana», «HadalibHble STambl
OpraHUYecKoi 3Bommonum», «CxemMa 00pa3oBaHUS DYKApUOT IMyTEM CHUMOHOTCHE3a,
«Cuctema xuBoil mpHupoab», «CTpoeHHe BHpyca», «ApPOMOP(O3bI pacTEHUI»,
«Puanopute»y, «OMTHOKIETOYHBIC BOJOPOCHH», «MHOTOKIETOUYHBIE BOJOPOCIN,
«Mxwn», «llanopotHukmn», «l'ogoceMeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHmiiy, «Cxema pa3BUTHSA J>KHUBOTHOTO MHPa», «ApomMopdo3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeunononoctueie», «llinockue uepBm», «HUaeHUCTOHOTHEY,
«PBIOBIY, «3eMHOBOIHEICY,
«IIpecmbikaromuecs», «IItumpy, «Maekonuraronue», « Pa3BUTre )KU3HU B apXEHUCKOU
ape», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HHU B MAJICO30MCKOU
ape», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOU 3pE»,
«CoBpeMeHHas cUCTeEMa OPTaHUYECKOTO MUPAY.

OOGopynoBaHue: repbapuu  PpacTeHW  pPa3IMYHBIX  OTIEIOB, KOJUICKIUU
HACEKOMBIX, BJIQXKHBIC MpErapaTbl XUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIUU
WUTJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, UyYelia NTHUI] U 3BEPEH, KOJUICKIIUU
OKAMEHEJIOCTEM, TOJIE3HBIX HCKOIMAEMBIX, MYJSIKA OPraHUYECKHX  OCTATKOB
OPTraHU3MOB.

BupryanbHas snadoparopHasi padora «MopaenupoBaHue onsIToB Muiepa-
IOpu mo m3yueHnro aOMOTeHHOT0 CHHTE3a OPraHMYECKUX COCIMHCHUN B TEPBUYHOMN
atMocdepe.

JlabopaTopHas padora «/3yueHne u onrMcaHue NCKOMAEMBIX OCTaTKOB JIPEBHUX
OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHne ocoOEHHOCTENM CTPOCHHS PACTEHUN Pa3HbIX
OTJICJIOBY.

IIpakTuyeckas padora «3yuenue 0cCOOCHHOCTEW CTPOEHHUS TO3BOHOYHBIX
YKMBOTHBIX).

Tema S. IIpoucxoskaeHune 4eji0BeKa - aHTPOIOIreHeE3

Paznensr n 3amaun aHTponosiorni. MeToasl aHTPOMOJIOTHH.

CraHoBJICHHME TIPEJCTABICHUM O TMPOUCXOKICHUM 4YeJIOBeKa. PeaurnosHbie
BO33peHUsl. COBpEMEHHbBIC HAYUHbBIE TEOPHH.

CxoacTBO 4YelloBeKa € KUBOTHBIMU. CHCTEMAaTHMYECKOE IOJIOKECHHE 4YeJIOBEKA.
CBueTeNIbCTBA CXOACTBA YSJIOBEKA C dKUBOTHBIMHU: CpPaBHUTEJIBHO-
MOP(OIOTHYECKHE,

AMOPHOJIOTHICCKH



e, ¢dbusmnomnoro-
OMOXHUMHYECKHE,

noBeeHueckue. OTIMYMS YENOBEKA OT KUBOTHBIX. [IpAMOXO0XKIEHHME M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrokymue cuibl ((pakTopbl) aHTponoreHes3a: OUOJOTMYECKHE, COLMAIbHBIE.
CooTHollleHue OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PaHHHME 4eIOBEKOOOpa3Hble OO0E3bSIHbBI
(IpOKOHCYJIBI) U paHHWE MOHTUABI - OOIIME MPEIKH YEIOBEKOOOpa3HbIX 00€3bsSH U
JIOEeW. ABCTPAJIONHUTEKA - JBYHOTHE MpPENKH Jroneu. YUenoBek ymenblid, IepBbIE
W3TOTOBIICHUS OpYyIHUM Tpyaa. YeaoBek MpsMOXOISIIIMN U TIEPBBIA BBIXOJ JIFOJIEH 3a
npenensl Adpuku. YenoBek reiaenbOeprckuii - o0l Mpeaok HeaHIepTaIbCKOTO
YEJIOBEKAa M 4YEJIOBEKA pPa3yMHOro. YeloBeK HEaHAEPTAIbCKUUA KaK BHJ JIKOJEH
XOJIOTHOTO KiauMara. YelloBeK pa3yMHBIM COBPEMEHHOTO THUMA, JEHUCOBCKUN YEJIOBEK,
OCBOCHME KOHTUHEHTOB 3a npenenamu Adpuku. [Taneoreneruka u najieoreHOMHKa.

DOBOJIIONMST COBPEMEHHOTO 4YesioBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUSX
yesoBeka. MyTanmoHHbIN Tporiece U nmosmMopdusm. [lonynsiroHHbIe BOJTHBI, Apend
TE€HOB, MUTpalUs U «3()PEKT OCHOBATEIS» B MOMYJIALUSAX COBPEMEHHOIO YEJIOBEKa.

UYenoseueckne pacel. Ilomarne o pace. bonpmme pacel:  €BpOINEOWIHAS
(eBpasuiickas), aBCTpajO-HErpouHasl (PKBAaTOpUalibHAsA), MOHTOJIOMHAs (a3MATCKO-
amepukaHckasi). Bpemss W myTH paccelnieHHs 4YeloOBeKa MO IulaHeTre. EauHCTBO
yejoBedeckux pac. HaydHas HecocTosITeNbHOCTh pacu3ma. IIpucnocoOiaeHHOCTh
YeJIOBEKa K Pa3HbIM YCIOBUSM OKPYIKarollen cpebl. Biusinue reorpaguyeckoil cpesl
U Apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METOBI B (DU3UYECKOM (OMOIOTUYECKON) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS AHTPOMOJIOTUSI M TMAaJ€OaHTPOIOJOTHS YEJTOBEYECKUX MOMYJISIUH.
buoconuanbHpie ucclienoBaHus TPUPOABI uelioBeka. lcclienoBaHWe KO3BOJIIOLUN
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmuier 1 cxeMbl: «MeToapl aHTPOMOJOTHHY, «['0JIOBHOM MO3r YeIoBEKay,
«YenoBekooOpa3Hble 00€3bsiHBIY, «CKeleT uYeloBeKa U CKeJeT IIMMITaH3ey,
«PyauMEHTBl U aTaBU3MbD, «JIBUXKylIME CUIIBI AHTPOIIOIE€HE3a», «IBOJIOIMOHHOE
IIPEBO 4eJIOBEKAY, «ABCTpaJIONUTEK, «Yenosek YMEIIBIID, «YenoBek
npsIMOXodIminy, «JleHnucoBckuil yenoBek» «Heangepranbuby, «KpoMaHbOHIIE,
«IIpenku yenoBekay, « ITambl HBOTIOLMHN YEITOBEKa», «Pachl 4ETOBEKAY.

OO6opynoBaHue: MYJISDKA OKaMEHEJIOCTEH, MPeMETOB MaTepUalibHONU KYJIbTYpPbI
OpenKoB YenoBeKa, penpoaykuuu (dortorpaduu) KapTUH ¢ MHUDOIOTUYECKUMU U
OMONMEHCKUMHU  CIOKETaMH  MPOMCXOXKACHHS 4eJloBeKa, Qororpaduu  Haxo0II0K
HCKOITAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJICIIb Uepera YeJIOBEKA U uepena



IIMMIIaH3€, MOJENb KHUCTU YEJIOBEKAa M KHUCTH IIMMIIAH3€, MOJEIM TOpca MPEIKOB
YeJI0BEKA.

Jlaboparopnasi pabora «/3yueHne ocoOeHHOCTEN CTPOEHUS CKeleTa YelloBeKa,
CBSA3aHHBIX C IPSIMOXO0KICHUEM.

IIpakTuyeckas padora «/3ydeHne 3K0JI0rMUECKUX aJalTaluil YeIOBEKay.

Tema 6. Jxkojorusas - Hayka O B3aMMOOTHOUICHUSIX OPraHM3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KaKLIeH cpeaon

3apokIeHne U pa3BuTUE 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynee, H. A.
CesepuoBa, 3. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3a7auu 3K0JIOTHH.
CBs13b 3KOJIOTHH C APYTUMH HAyKaMHu.

Meroabl skonoruu. IloneBble HaOMONEHUA. ODKCHEPUMEHTHl B OSKOJOTHUU:
OpUpojHble M JaboparopHble. MogenupoBaHue B HKOJIOTMH. MOHUTOPHUHT
OKpY>Karolllel Cpe/ibl: JIOKATbHBIN, peTHOHATBLHBIN U TJI00aTbHBIH.

3Ha4YeHUE YKOJIOTUYECKUX 3HAHUU JJISI YEIOBEKA. DKOJIOTUYECKOE MUPOBO33PEHNE
KaK OCHOBA CBs3€M uesoBeuecTBa € Ipuponod. PopMHUpOBaHUE ISKOJIOTMYECKON
KYJIbTYPbI H 3KOJOTUYECKON I'PaMOTHOCTH HACEIJICHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. I'ekkenb, A. Tencnn,
B. H. Cyxkaués.

Tabmumbsr u cxemsl: «Paznensl skonorum», «MeTtoasl skonorun», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEH CPEIbD».

JlabopaTopHas padora «/3yyeHrne METON0B SKOJIOTUUECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

DKoJyiornueckre (PaKTopbl M 3aKOHOMEPHOCTH uX JedctBus. Knaccudukanus
AKOJIOTUYECKUX (AaKTOPOB: aOMOTHYECKHEe, OMOTHYECKHE, aHTpororeHHsie. OOIIme
3aKOHOMEPHOCTH JEHCTBUs dKojornueckux Qakropos. IIpaBuino munumyma (K.
[Mnpenrens, 1. JIubux). TosnepaHTHOCTb. ODBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuotnueckue (axropbl. CBET Kak 3Koyioruueckuii gaxrop. JlericTBre pa3HbIX
YYaCTKOB COJIHEYHOI'O CIEKTPA HAa OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIBI PACTEHUN U
’KUBOTHBIX 11O OTHOILIEHUIO K cBeTy. CUrHaJIbHAS pouib cBeTa. DOoTONEpHOAN3M.

Temneparypa kak »dkosiormueckuii ¢akrop. JlelictBue Temmeparypbl Ha
opranu3Msbl. [IOMKWIIOTEpPMHBIE M TOMOMOTEPMHBIE OPTraHU3MbL. ODBPUTEPMHBIE M
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak odkonormdeckuid ¢akrtop. IlpucmocoOneHuss pacteHuii K
nojJiep ka0 BoAgHoro Oananca. Knaccudukanus pacTeHU MO OTHOLLIEHUIO K BOJE.
[Ipucnoco6neHus >KMBOTHBIX K U3BMEHEHHIO BOJHOTO PEXUMA.

Cpensl oOWTaHWs OpPraHU3MOB: BOJHAs, HA3EMHO-BO3AYLIHAs, IIOYBEHHAs,
riyOuHHas MOATIOYBEHHAs, BHYTPHOPTaHU3MEHHAS. DU3NKO-XUMHUYECKHE
O0COOEHHOCTH cpesi 0OuTaHus opraHu3MoB. [Ipucrnocobiienuss opraHu3MoB K KM3HU B



pa3HbIX cpeaax.

buonornueckue purmsl. BHeniHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U TOAUYHBIC
putMbl. [Ipucnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUHN KU3HHU.

XKuznennsie Gopmbr opranu3moB. [lorsitue o xu3HeHHOW dopme. KuzHeHHBIC
GbopMBI pacTeHWil: NepeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE TpPAaBBI,
onHoNeTHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THUAPOOMOHTHI, T€OOUOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue Qaxtopel. Bumsl OMOTHUECKHX B3aUMOACUCTBUN: KOHKYPEHIIMS,
XHUIIHUYECTBO, CUMOMO3 u ero Qopmbl. [lapazutusMm, koomepaiusi, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYIECTRO). Hetpoduueckue
B3anMoJIecTBUs (Tomuueckue, popuueckue, padpudeckue). 3HaueHUE OMOTHUECKUX
B3aMMOJICUCTBUIM 7l CYIIECTBOBAHHUS OpPraHU3MOB B cpene oOurtanud. [IpuHiumn
KOHKYPEHTHOT'O UCKITIOUEHUSI.

JemoHcTpanun

Tabmuubr u  cxeMbl: «Okojoruueckue (akTopedy, «CBETOBOW CHEKTPY,
«IKOJIOTMYECKHE TPYNIbl >KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TerIoKpOBHBIE
KUBOTHBIE», «XOJIOMHOKPOBHBIE KUBOTHBIE», «DU3NOIOrHUYECKUE aJanTauu
KUBOTHBIX», «Cpenpl O0O0MTaHUA  OpraHu3MoB», «buosiorudeckue  pUTMBDY,
«Kuznennble (popmbl pactenuit», «Ku3HeHHbIE (POPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOI'O Jiecay, «IDKOCHCTeMa XBOWHOro Jjeca», «llenu mnutanus»,
«XwumnanuectBoy, «Ilapazutuzmy, «Konkypenius», «Cumonosy», «KommeHcaanzmy.

O6opynoBanue: repOapuu pacTeHUM U AKUBOTHBIX, PUCITOCOOJIEHHBIX K BIUSHUIO
Pa3JIMYHBIX HKOJOTUUYECKUX (DAaKTOPOB, repOapuu CBETOJIOOMBBLIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUW, CBETOJIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIC
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIUU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30yCTOWYUBBIX PpACTEHUN, dYyueida MNTUI] W 3Beped, TrepOapuu pacTeHUI,
OTHOCSIIUXCS K TUrpodutam, kcepoduram, Mme3opuraM, KOMHATHBIC PACTCHUS TAHHBIX
TPYIIN, KOJUICKIIUH KUBOTHBIX, OOUTAIOLINX B Pa3HBIX cpeaax, repOapuu M KOJJICKIIUU
pacTeHUN U >KUBOTHBIX, OOJAJAIONIMX YEepPTaMU IMPUCIOCOOJEHHOCTH K CE30HHBIM
U3MCHEHHUSM YCIIOBUM >KWU3HHM, TepOdapuu M KOJJICKIIMM PACTEHUHW U IKUBOTHBIX
Pa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMHM >KUBOTHBIX, YYaCTBYIOIIUX B Pa3THMYHBIX
OMOTUYECKUX B3aUMOJIECHCTBUSX.

JlaGopaTtopnasi pabGora «BbisiBIeHUE NPUCTIOCOOTICHUNH  OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlaboparopnasi pabota «BrIsBleHHE IPUCTIOCOOICHUIT ~ OPTraHU3MOB K
BJIUSTHUIO TEMIIEPATYPbD».

JlaGopaTopHasi padoTra «AHATOMHYECKUE OCOOCHHOCTH  pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUA0B U MOMYJIANMMA

DKOJIOTUUECKHUE XapaKTePUCTUKHU Tomyssauuu. [lomymsius kak Ouojoruyeckas



cuctemMa. Ponb HEOTHOPOAHOCTH Cpenpl, (U3MYECKUX OaphepoB M OCOOCHHOCTEU
Ouonorud BUJOB B (OPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpHI MOMYJISIIMMA.
OcCHOBHBIE MOKA3aTeNN MOMYJISIIIUU: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJIOBAS
CTPYKTYypa, pOKAa€MOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIHUSL.

Dxoyiornyeckasi CTpykTypa mnomyisuud. OIleHKa YHUCICHHOCTH MOIMYJISIHH.
JluHaMyKa TOMYJIALIMU U €€ peryysiuusa. DbHOTHYEeCKMH MOTEHIMAN IOIMYJISIUU.
MopenupoBanue OWHAMHUKH MOMyJsinud. KpuBble pOoCTa YMCIEHHOCTH MOIYJISIHUU.
KpuBble BbDKMBaHUA. Perynsnus 4YWUCICHHOCTH TOMYJSAIUNA: POJIb  (DaKTOPOB,
3aBHCSINNX M HE 3aBUCAIINX OT TUIOTHOCTH. DKOJIOTHUECKHEe cTpateruu BuaoB (r- u K-
CTpaTerun).

[TonsiTue 00 3Ko0sI0rHUecKoi Hule BUaa. Mectoobutanue. MHOromepHas MOJ€Ib
skosiornueckor Humm Jxk.M. XarumHcoHa. Pa3Mmepbl 3KOJOTMYECKOM HHILM.
[ToreHnranbHas U pealn30BaHHAs HUILIY.

Bun xak cucrema nomynsiuuii. Apeansl BUI0B. BUAbI U MX )KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEACHUS U MUIPAlMid )KUBOTHBIX. BHOJIOrMYEeCKEe MHBA3UU
4y>KEpOJHBIX BUIOB.

JemoHcTpauun

[Toptpert: k. . XaTunHCOH.

Tabmuubl U cXeMbl:  «OJKOJOTUYECKUE  XAPAKTEPUCTUKH  TMOMYJISIIHI,
«IIpocTpaHcTBEHHAs! CTPYKTypa MOMyISUUN», «Bo3pacTHble MUpaMUAbI OIS,
«CKOpOCTh 3aceneHus MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMU OpraHu3dMamm», «Mojenb
skonoruyeckor Humm Jx. M. XatanHcoHay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaboparopHnasi pabora «IIpucnocoOieHus ceMsiH PaCTEeHHUI K pacCeICHUION.

Tema 9. Ikon0orust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorneHo3 u ero crTpykrypa. CBA3u MeEXIy
OpraHu3Mamu B OMOLIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. [[x. Tencnu). OyHKIIMOHATBHBIE OJIOKA
OpraHU3MOB B JKOCHCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue
ypoBHH. Tpodudueckue 1ienu u cetu. Adnotudeckue 0710ku 3KocucteM. [10uBbI 1 UITBI B
sKocucTeMax. KpyroBopoT BeleCTB ¥ MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIEC TOKa3aTeNM IKOCHUCTEMBI. bruoMacca M MpoayKIus. DKOJOTHUECKUE
MApaMUJIbl YUCENT, OMOMACCHI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu.
HamnpapneHnnsie 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB - cykieccuu. llepBuuHble U
BTOPUYHBIC CYKIIECCHUM M UX NMPUYUHBI. AHTPOIOTEHHbBIE BO3JICHCTBUS HA CYKIIECCHUHU.
KnumakcHoe coobmiecTtBo. buopasHooOpa3zue M MOJHOTa KPYroBOpOTa BEIIECTB -
OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[IpupoaHbie 3KOCHCTEMBI. JKOCUCmEMbl 03EP U peK. IKocucmemvl mopeu u



oxeanos. Ixocucmemvl MYHOp, 1€CO8, CMeNnel, NyCmbvlitb.

AHTpPOTIOTeHHBIE PKOCUCTEMBI. ATpo3KocHcTeMa. ArpolieHo3. Paznuuus Mexmy
AHTPOIOT€HHBIMU U TPUPOJHBIMHU 3KOCUCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diopa u
dayna. CuHaHTpomu3amusi TOpoAckoi (ayHbl. buosornmueckoe M X03AHCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
aKocucTeMax. Poib kackaonozo aghghekma u 8ud08-30upukamopos (Kiouesvlx 8u008)
8 @ynxyuonupoganuu sxkocucmem. llepeHoC FHEPTUN U BEIIECTB MEXKITY CMEXHBIMU
3KOCUCTEMaMH. Y CTOWYHUBOCTh OPTraHU3MOB, MMOMYJSLMNA U 3KOCHCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIOTCHHBIX BO3JICHCTBUH.

Mexanuzmvl 6030eticmeus 3a2pA3HEeHUll PA3HLIX MUN08 HA CYOOP2AHUSMEHHOM,
OpP2AHUIMEHHOM, NONYJISAAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOJIO2ULECKO20
HOPMUDOBAHUSL ~ AHMPONO2EHH020  6030eticmeus.  MeTofonorus  MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanumn

[Toptpet: A. JIx. Tencnu.

Tabmuubl 1 CXEMBI: «CTpyKTypa OHOLIEHO3a», « IKOCUCTEMA
HIAPOKOJIMCTBEHHOTO JIECA», «IDKOCHCTEMA XBOWHOTO Jeca», «DyHKIMOHAIBHBIC
IPYIIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BeliecTB B 3kocucteMe», «Llenun
nuTaHus  (MAcTOMIIHAS, JETPUTHAsA)», «DKOJOTMYeCKash TupamMuaa  Yucen,
«JKoJIoTHYecKasi mupamMuja OuoMacch», «DKOJOrhuYecKkas MNUpaMuia SHEPTUN,
«O06pazoBanne Oonotay, «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «JKOCHCTEMA 03€pa», «ArporeHo3», «KpyroBopor BEmIECTB U MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOoskocucTem.

OG6opynoBaHue: repbapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, 4Yydelia ITHIl U
3Bepei, repbapuu KyJbTYpPHBIX M JUKOPACTYIIUX PACTEHUM, aKBaApUyM KaK MOJIEIb
SKOCHCTEMBI.

IIpakTuyeckas padora «3ydyeHue u onvcanue ypO03IKOCUCTEMBDY.

Jlabopatopnasi paGora «l3yyeHue pa3sHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX.

IKCKypcusi «IKCKypcus B TUIHMYHBIA OuoreorieHo3 (B ayOpaBy, OepesHsK,
€JIbHUK, Ha CyXOJ0JIbHBIA WJIU TIOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKypcusi «ODKCKypcHsi B arpo’kocucreMy (Ha mMoJjie WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa - riiodanbHas IKocHUcTEMA

buocdhepa - oOmennanerapHas oOojouka 3eMid, TJ€ CYIIECTBYeT WIH
CyIIECTBOBaJIa )KW3Hb. Pa3BuTHe npencrapieHuit o ounocdepe B Tpyaax J. 3rocca.
Yuenne B. W. Bepuanackoro o 6mocdepe. O6mactu 6mochepsr u e€ cocras. Kupoe
BelecTBO Ouochepsl u ero PyHKITUH.



3aK0OHOMEpPHOCTH cymiecTBoBanus Ouochepbl. OcoOeHHOCTH OMochephl Kak
rJ100aNbHOM 3KOCUCTEMBI. J(MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOT€OXMMHUYECKHE IUKIbI (yriiepoaa, a3ora). PUTMUYHOCTh SIBIEHUN B
ouocdepe.

3oHansHOCTE Onochepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYIITU: TYHIPA,
XBOMHBIE JIECAa, CMEUIAHHBIE U IIMPOKOJUCTBEHHBIE JIECA, CTENHU, CABAHHBI, ITyCTHIHU,
TPOMUYECKHE Jieca, BEICOKOTOpbs. Kiumar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB
CYILH.

CtpykTypa U (QYHKIOHS KMBBIX CHCTEM, OIIEHKA MX PECYpCHOTO TMOTCHIMATIA U
o6nochepHbIX PyHKINHN.

JdeMoHCcTpanuu

[Toptpetsi: B. 1. Bepnanackuii, 9. 3rocc.

Tabmuubr u cxemsl: «l'eocheppr 3emmm», «KpyroBopoT azoTa B HPHUPOAE,
«KpyroBopoT yriepoaa B mpupoae», «KpyroBopoT Kuciopoiga B HIPHUPOJIEL»,
«KpyroBopoT BojibI B pupojie», «OCHOBHBIE OMOMBI cyiny, «KiumaTuyeckue mosca
3emnn», «Tynapa», «Taiira», «Cwmemanublii Jec», «IIIMpOKOJIMCTBEHHBIN JIEC,
«Crenby, «CaBanHay, «IlycTeiHY, « TponnyeckHii Jiecy.

OGopynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. HestoBek M OKpyxa0OLIAS Cpeaa

DKOJIOTUUECKHE KPU3UCHI U UX NpuurHbl. Bo3eiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsA3HEHUE BOJHOM CpEIbI.
Oxpana BOAHBIX pecypcoB. Paspymenne mouBbl. OXpaHa NOYBEHHBIX PECYPCOB.
N3meHeHne kimmmara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENBHBIM M KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO U AKUBOTHOTO MHpa. OCHOBHbBIE TPUHLIUIIBI OXpaHbI MpUpoAbl. KpacHbie
kauru. Ocobo oxpansemsbie npupoansie Tepputopun (OOIIT). borannueckue canbl u
300JI0TMYECKUE TTApKH.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA U MPUPOJBI.
PanonansHOE€ MPUPOIONONIB30BAHUE M COXpPaHEHUE OMOJOTUYECKOTO pazHooOpasus
3emuin. OO1ME 3aKOHOMEPHOCTH TI100aTBHBIX SKOJOTUYECKUX KpU3uCcoB. OCOOCHHOCTH
COBPEMEHHOTI'O KPU3MCA U €TI0 BEPOSITHBIE ITOCIIEICTBUS.

Pa3BuTHEe METOOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemnbie uccne0o8anus nepexood K pecypcocbepezaroujeti U KOHKYPeHmocnocooOHou
aHepeemuke. buonoeuueckoe pasnoobpazue u  6buopecypcvl. Hayuonanvhoie
ungopmayuonHsle cucmemvl, odecneyugaroujue 00Cmyn K UH@Gopmayuu no coCmosaHu0o
OmMOenbHbIX U008 U IKocucmem. OCHOBbI
Kopeadburumayuu SKocucmem u cnocoovos 6opvovl ¢ HLUONOBPEIHCOCHUAMU.
Pexoncmpyrkyus mopckux u HazemMHvIx IKOCUCTEM.

JdemoHcTpanuu

Tabmuibl 1 CXEMBI: «3arpsizaenue atMochepb», «3arpsa3HeHue



ruznpochepsr», «3arps3HeHue nouBsl», «[lapaukoBsiit a3QdpexT, «Ocobdo oxpaHsemMbie
PUPOJIHBIE TEPPUTOPUN», «MOAEIN YIIPABISIEMOIO MUPAY.
Ob6opynoBanue: pororpadguu oXxpaHsieMbIX pacTEHUI U KUBOTHBIX KpacHoil KHUTH
Poccniickon @enepanun, KpacHoil KHUTH pernoHa.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOCHHS
oOyJalIMMHUCI TporpaMM  CpeaHero  oOmiero oOpa3oBaHUs:  JIMYHOCTHEHIE,
METanpeaMETHBIE U TTPEIMETHBIE.

B cTpykType JAMYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOTPAMMBI MO OHOJOTHUU
BBIJICICHBI CJICAYIONINE COCTABJIAIONIME: OCO3HAHUE OOYJAIONIUMUCS POCCHUCKOM
rPaXJaHCKONH HMJIEHTUYHOCTH - TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEACIICHUIO, Hatuuue momueayuu K oOy4eHUIO OMOJIOTHH, YeleHaANnpasileHHoe
pazeumue BHYTPEHHHX YOEXKICHUU JTUYHOCTH HAa OCHOBE KIIFOUYEBBIX IICHHOCTEH W
HUCTOPUYECKUX TPATUIMA pa3BUTUS OHUOJOTHMYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobHocmb 00YUYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH JIEATEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMHU, MPUCYIIUMH CHCTEME OHMOJIOTHYECKOTO O0O0pa3oBaHMs,
Hanuyue NPasoCcoO3HAHUs YKOJIOTHUECKOU KYJBTYPBI, CHOCOOHOCMU cmasumb TEeIH 1
CTPOUTH JKU3HEHHBIC TIJIAHBI.

JIngyHOCTHBIE PE3ybTaThl OCBOEHHUS MPOrpaMMBbI MO OUOJIOTHUU JIOCTUTAIOTCS B
€MHCTBE Yy4YeOHOW ©  BOCIIUTATEIIBHOM JESATEIBHOCTH B  COOTBETCTBHUM C
TPAAUIUOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMH, HMCTOPUYECKUMU M JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TPHUHSATHIMA B OOIIECTBE IpaBHWIIAMH W HOPMaMH
MOBEICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUSI, CaMOBOCHUTAHUS U
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3ULINY JIMYHOCTH, TATPUOTU3MA U YBAKEHHUS K
3aKOHY M IMPABONOPSAKY, YEJIOBEKY TPYyJa W CTaplIEMy IIOKOJIEHUIO, B3aMMHOIO
YBOKCHHS, OCPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACISIUIO M TPAJAUIUSAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, OpUpoOAE U OKPYKAIOUIEH
cpene.

JIngyHOCTHBIE pe3yibTaThl OCBOEHHUSI YyueOHOro mnpenmetra «buonorus»
JOJDKHBI OTpaXkaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH IO3UIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTALINH, MTO3UTUBHBIX BHYTPEHHHUX yOeXKICHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHHUE KUZHEHHOTO OIbITa
U ONbITa JEATEIBHOCTH B TPOLECCE pealv3alii OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEJIBHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCHUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMK OOYYalolIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOUX KOHCTHUTYIIMOHHBIX MPaB U O0S3aHHOCTEH, YBOXKCHHE 3aKOHA U
MPABOIOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATETLHOCTH MPU CO3/aHUU YIEOHBIX



MIPOEKTOB, PEIICHUY YUeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUN OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTB OMpPENENsATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOJIEH C pa3HbIMU YOSXKICHUSIMHU, KyJIbTYPHBIMH IEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHITIOJIHEHUSI YUEOHBIX,
[MO3HABATEIbHBIX U UCCIIEIOBATENBCKUX 3a7a4, YBAKUTEILHOIO OTHOIIEHHS] K MHEHUIO
OTIIMIOHEHTOB TIPH 00CYKJICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) MATPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKECHUS K CBOEMY HApOy, YyBCTBA OTBETCTBEHHOCTH Iiepen PonnHoi,
TOPIOCTH 3a CBOU Kpaii, CBOXO POJIMHY, CBOM S3BIK U KYJIBTYPY, [POLLIOE U HACTOSILLIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOLICHUE K NPUPOAHOMY HACJIEAUIO U IMAMSATHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CITOCOOHOCTh OLICHUBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHUE
OMONIOTHUH, TOHUMAHUS 3HAUYCHUsI OMOJIOTHU B MO3HAHUU 3aKOHOB MPUPOJbI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAllMI0O M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POAMUTEISAM, CO3JaHUI0 CEMBH HAa OCHOBE
OCO3HAHHOI'0 NPUHATHUS LIECHHOCTEW CEMEMHOM JKM3HHU B COOTBETCTBUU C TPAAULUSIMU
HaponoB Poccuu;

4) 3CcTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JTMYHOCTH;



5) ¢u3uueckoro BocMHUTAHUS, (OPMHUPOBAHHUS KYJLTYPHI 310POBbSI H
3MOLMOHAJIBLHOIO 0JIaronoJyums:

NOHUMaHUE U peajiu3alusl 3JI0pOBOro W 0e30MacHOro odpasa >KU3HU (3710POBOE
MATaHue, COOI0IEHNE TUTUCHUYECKUX MPaBWUI W HOPM, COaJaHCUPOBAHHBIA PEKHM
3aHATHH U OTABIXA, PETyJsipHas pu3ndecKas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY M ICUXUYECKOMY
310POBBIO;

MMOHMMAaHKUE [IEHHOCTHU MPaBUJI UHIUBUIY AIBHOTO Y KOJUIEKTUBHOT'O
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINX 3IOPOBBIO M KU3HU JIFOJICH;

OCO3HAHHME TMOCIEICTBUI U HENPUATHS BPEAHBIX MPUBBIUEK (YNOTpeOICHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) Tpya0BOIro BOCIIMTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AaKTUBHOM JESITEIBHOCTH TEXHOJOTHYECKOW U  COLMAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyl0 JEATEIbHOCTD;

UHTEpPEC K pa3lIuyHbIiM cdepaM MpoPecCHOHATILHON NEITebHOCTH, YMEHHUE
CoBepIIaTh OCO3HAHHBIN BbIOOP OyayIieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUUIaHbI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TPOTKEHUN
BCEH JKU3HHU,;

7) IKOJOrHYeCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K MPUPOE KaK UCTOYHUKY JKU3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS,

MOBBIIICHUE YPOBHS  HDKOJOTHYECKON KYJBTYphl: TMPUOOPETEHUE  OIbITA
MJIAHUPOBAHUS TOCTYIIKOB M OLICHKH UX BO3MOKHBIX MOCJEACTBUM ISl OKPY KarOIIEi
Cpenpl;

OCO3HAaHME TJIO0ATBLHOIO XapakTepa HKOJOTMYECKUX MpodieM u TyTed Hux
pelieHus;

CIIOCOOHOCTh UCTIOIB30BaTh IPHOOPETaeMble TIPU W3YUYEHUN OMOJIOTUU 3HAHUS U
YMEHUS MIPU PEIICHUH MPOOJIeM, CBI3aHHBIX C PAIIMOHAIBHBIM MTPUPOIOTIOIH30BAHUEM
(cobOmoieHUEe MpaBui TMOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXpPaHCHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JNEHUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOLIEH MPUPOIHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOIArONMPUSITHBIC HSKOJOTHUYECKHE TOCIEIACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILAT UX;

HaJU4Yue Pa3BUTOTO HSKOJIOTMYECKOTO MBIIUICHHS, AKOJOTUYECKON KYJIbTYPHI,
OTIbITa NESATEIbHOCTH AKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI MMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLHMAJIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOW NESTEIbHOCTH SKOJOTHYECKOMN



HaIPaBJICHHOCTH;

8) IHeHHOCTH HAYYHOI'0 MO3HAHWS:

cOPMHUPOBAHHOCTh ~ MHPOBO33PCHHSI, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHBTYPHOM MHPE;

COBEpIIICHCTBOBAHNE SI3BIKOBOM W YHUTATENBCKOH KyJIbTYphl KaK CpEICTBa
B3aMMOJCHCTBHS MY JTIFOJBMH U TTO3HAHUS MHPA,;

MOHMMaHWuEe CcHerupuK OWOJIOTMH KaK HayKd, OCO3HaHUA e€ poiu B
(GbOpMHUpPOBAHNY PAITMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
mpeacTaBieHus 00 OKpyXKalolmeM MHpPE KaK O €IWHCTBE NPHUPOABI, YEJIOBEKa U
oOmmecTBa, B TIO3HAHWUHM TPUPOAHBIX 3aKOHOMEPHOCTEH © pEIIeHHH TpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOCXKIEHHOCT, B 3HAYMMOCTH OWOJIOTHM 1T COBPEMCHHOW ITUBUJIM3AIINH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTUS MEIWUIMHBI, CO3JaHWE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CTIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMbl pa3BUTHUSI YEIOBEUECTBA,
MOWCKa MYTEeW BBIXOJA M3 TJIOOAIBHBIX ASKOJOTMYECKUX MpoOieM U obecrneueHus
nepexoja K yCTOMYHMBOMY Pa3BUTHIO, PAIlMOHAILHOMY HMCIOJB30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOPMHUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJIYYCHUH OMOJIOTUYECKUX 3HAHUHN B IEJSIX TOBBIMICHUS
oOIel KyJnbTyphl, E€CTECTBEHHO-HAYyYHON TIpPaMOTHOCTHU, KaK COCTaBHOW YacTH
(GYHKIMOHATBHOM TPAaMOTHOCTH OOydYaromuxcsi, (GOpMHUPYEeMOM TMpU H3yUYECHUU
Oonojoruu;

MMOHUMAaHUE CYITHOCTH METOJIOB TIIO3HAHMS, HCIOJB3YeMBbIX B ECTECTBEHHBIX
HayKax, CITOCOOHOCTH HCIIOJIh30BaTh MOJy9YaeMble 3HAHUS I aHAIH3a U 00BICHCHUS
SBJICHUM OKPY>KAIOIIETO MHUpPA U MPOUCXONAIIMX B HEM M3MEHEHUW, YMEHHE JenaTh
000CHOBaHHBIC 3aKJIFOUCHHS HAa OCHOBE HAYYHBIX (DAKTOB W MMEIOIIMXCS JTAHHBIX C
IIEJTBIO TTOTYUYEHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITCIILHO HCIOJB30BaTh OWOJOTHYCCKUE 3HAHWS IS
perieHus mpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE IIEHHOCTH HAYYHOM JESTENbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO M HCCIIEIOBATEIBCKYIO JESTEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY TIOJTYYCHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUU C KU3HCHHBIMU

MTOTPEOHOCTIMU.
METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yNbTaTbl OCBOCHHS YyuyeOHoro mnpeamera «buosorus»
BKJIFOYAIOT: 3HAaYUMBbIe 1)1 (GOPMUPOBAHMSI MUPOBO33PEHUS 00YUarOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXMIpPEIMETHbIE) OOIICHAay4YHbIE TOHATUSA, OTpaXkarollue
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa © CHenuduKy METOJIOB IO3HAHMS,



UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, 3HEPIHs, SBJIEHHUE, IMPOIECC,
CUCTEMa, Hay4HbId (HaKT, TPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCleIoBaHue, HAOJIOJEHNE, U3MEPEHHE, DKCIIEPUMEHT U JIpPYTUE); YHUBEpCAIbHbIC
y4yeOHble  JelcTBUA  (IIO3HABaTENIbHbIE, KOMMYHUKATUBHBIC, DPETYJSTUBHBIC),
obecrieunBaromue (GopMupoBaHue (YyHKIIUOHATHPHOW TPAMOTHOCTH M COIMATBHOU
KOMITETEHIIUU 00YyYaroUuXCsl; CHOCOOHOCTh 00YUaIOIIUXCsl UCTIOIb30BaTh
OCBOECHHBIE MEKIMCIUILUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHbIe YdeOHbIe ACMCTBUS B MO3HABATEIHLHON
Y COLIMAIBHOU MPAKTHUKE.

B pesynbrate u3yueHus OMoJIOTUH HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHus y
oOyyaromierocss OyayT cQopMUpOBaHbI IMO3HABATENIbHbIE YHHUBEPCAJIbHBIC Y4YeOHbBIC
JIENUCTBUSA, KOMMYHUKATHUBHBICE YHUBEPCAJIbHBbIC YyueOHBIE IEHCTBUS, PETYISTHUBHBIC
YHUBEpCaJIbHbIE YUeOHbIE IEMCTBUS, COBMECTHAS AEATEIBHOCTD.

MeranpeaMeTHble pe3yJbTaThl OCBOEHHS MPOTrpaMMbl  CPEIHEro  OOIIEro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBJageHne yHHBePCAJIbLHBIMHU YUeOHbIMH MO3HABATEJIbHBIMHU ACICTBUAMM:

9) 6a3zoBble JOrHUYECKHE TeHCTBUS:

CaMOCTOSATENbHO (POPMYITUPOBATH U AKTYAJIM3UPOBATH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJI30BATh MPU OCBOCHUH 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAN3a,
CUHTE3a, CpaBHEHMs, KiaccupUKalMy, OOO0OIIEeHUs), PACKpPhIBaTh  CMBICI
OMOJIOTUYECKUX MTOHATUM (BBICTSATh UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABIUBATh CBSA3U
C APYTUMU MOHATHUSIMU);

OmnpenensaTh UEeNH JeATeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHSATUS JJIsi OOBsiCHEHUS (DAKTOB W SIBIICHUU
YKWUBOU NPUPOJBL;

CTPOUTH JIOTUUECKHUE pacCykAeHUsl (MHIYKTUBHbIC, IETyKTUBHBIC, IO aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUSI B PACCMATPUBAEMBIX SBJICHUSX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

IPUMEHSTh CXEMHO-MOJEJbHBIE CPEICTBA JIsI MPEACTABICHUS CYIIECTBEHHBIX
CBSA3EH U OTHOUIECHUH B M3y4YaeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUNiA
Pa3HOTO PO/JIa, BHIABICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAaH PEIICHHWS MPOOJIEMbl C Y4YETOM aHalM3a HMMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIEACTBUMN ACSITEIbHOCTH;

KOOPAVUHUPOBATH W BBHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJIbLHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.



10) 6a3oBble HCCaeA0BATEIbCKHE T CTBUS:

BJAJIETh HaBBIKAMHM Yy4€OHO-MCCIIEOBATEILCKON M NPOEKTHOM JEeSTENbHOCTH,
HaBBbIKaMH pa3peleHus MpoosieM, ClIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 33/]a4, NPUMEHEHHUIO Pa3JIMYHBIX METO/OB
MTO3HAHMS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbI ACSITEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTEpIpETaluy, NpeoOpa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYallUAX, B TOM
YHCIIe IPU CO3aHUU YUEOHBIX U COIIMATBHBIX MPOCKTOB,

dopMupoBaTh HAY4YHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMHHOJOTHEH,
KJIFOUE€BBIMU MOHATUSAMH U METOAAMM;

CTaBUTb M (OPMYJIMPOBAaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh IPUYMHHO-CJICICTBEHHBIE CBSI3U U AKTYAJIM3UPOBATH 3aa4y, BEIABUTATh
TUNOTE3Y €€ pelIeHUs], HAXOIUTh apTyMEHTBI JIs1 I0Ka3aTEIbCTBA CBOMX YTBEPKACHUI,
3a/1aBaTh NapaMeTpPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh NOJIYYCHHBIE B XOJI€ PEIICHMS 3aJ1a4d PE3yJIbTaThl, KPUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH HU3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYLIECTBJISATh LEJEHANPABICHHbIA IMOMCK TEPEeHOca CPEeACTB U CIOCOOOB
JEeMCTBUS B IPOPECCUOHAIBHYIO CPELY;

YMETb NEPEHOCUTHh 3HAHUS B II03HABATENIbHYI0 U MPAKTUYECKYIO O0OJACTH
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEW, MpeAJiaraTb OPUTMHAJIbHBIE MOAXOAbl M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, I0IMyCKaIOIIUE albTepHATUBHBIEC PEILICHUSI.

11)pa6oTa ¢ undopmanueii:

OpUEHTHUPOBATHCSA B PA3JIMYHBIX HCTOYHHMKAX HHPOpMALMK (TEKCTe y4eOHOro
nocoOus, HAy4YHO-TIOMYJISIPHOM  JuTepaType, OHMOJOTMYECKHUX  CIIOBApPSAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHanM3upoBaTh
MH(POPMAIMIO Pa3IMYHBIX BUJOB U (POpM NpeacTaBiIeHUs, KPUTUUECKHU OLICHUBATh €€
JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTB;

(bOopMyIMpPOBATH 3aMPOCHI U MPUMEHATH PA3IMYHbIE METOIbI TP MTOUCKE U OTOOpE
OuoJsiornyeckor nHPpopmMaIu, He0OXOIUMOM ISl BBITIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCMOJBb30BaHUS  MH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUH, COBEPIIEHCTBOBATH KYJIBTYPY AKTUBHOI'O HCIIOJIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMPATH ONTUMAJIbHYIO dbopMy  mpeacTaBiIeHUS
ouonornyeckor mHpopmanuu (cxembl, rpaduku, AUarpaMMmsbl, TaOIUIbI, PUCYHKU U

JPyroe);
MCIIOJIh30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA IIPU pabOTe ¢ OMOIOTHUECKON



uH(pOopMaLne: MPUMEHSTh XUMHUECKHe, (PU3NIECcKue U
MaTEeMaTUYeCKUe 3HaKW W CHUMBOJBI, (opMyibl, abOpeBHAaTypy, HOMEHKJIATYpy,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH;

BJIa/ICTh HAaBBIKAMU PACIO3HABAHMS M 3aIIUTHI MHGOPMAIUN, HHPOPMAIIIOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHUKATUBHBIMHM 1eCTBUSIMU:

1) ob6menue:

OCYIIECTBIISATh KOMMYHUKAIIMM BO BCEX Cepax >KM3HHU, aKTUBHO y4acTBOBATh B
JUAJIOre WU JUCKYCCHUU IO CYIIECTBY 00CYK/1aeéMOM TeMbI (YMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBINOJHEHHS NpeajaraeMoi 3ajaaud,
YUYUTHIBATh UHTEPECHI U COTIACOBAHHOCTh MO3ULIUM JPYTUX YYACTHUKOB JHUAJIOTA WM
JTUCKYCCHUN);

pacno3HaBaThb HeBepOajdbHbIE CpEACTBA OOUICHUS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHSI KOH(JIUKTHBIX CUTYyallMil, YMETh
CMSIr4aTh KOH(IUKTHI U BECTU NIEPETOBOPHIL;

BJIAJ€Th pPa3IMYHBIMU croco0aMu OOUIEHMST M B3aUMOJEWUCTBUSA, MOHMMATH
HaMEpEeHUs IpYrux JItoJeH, IPOsBIATh YBAXKHUTEIbHOE OTHOILIEHUE K COOECEHUKY U B
KOPPEKTHOU popMe (hopMyIMpOBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3pPEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cCOBMECTHAS 1eSITeILHOCTD:

MOHUMAaTh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM WM WHIWBHUYalTbHOU
paboThl MPU PEIICHUH OMOJIOTUYECKOW MPoOJIeMbl, 0OOCHOBBIBATHL HEOOXOIUMOCTH
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICHCTBHSI PU PEILICHUH YUeOHOM 3a/1auu;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JAEUCTBUHA € YYETOM 0OLIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0T0 4jeHa KOJJIEKTHBA;

NpUHUMATh  LEIM  COBMECTHOM  JEATENIbHOCTH,  OpraHU30BbIBaTH U
KOOPJIUHUPOBATh JIEUCTBUS 1O €€ JOCTHXKEHUIO: COCTAaBJIATh IUJIAH JIEVCTBHM,
pacnpeneniarTb poiaud ¢ y4€TOM MHEHMW YYaCTHUKOB, OOCYXXIaThb pe3yJbTaThl
COBMECTHOU paboThI;

OLICHHMBATh KAa4eCTBO CBOErO BKJAJa M KaKJOT0 yYaCTHHUKAa KOMAaHJbl B OOIIMIA
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

npenjiaraTb HOBbIE MPOEKThI, OIEHUBATh HWJEUM C TO3ULUUU HOBHU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETUYECKOE MOBENCHNUE B PA3JIMYHBIX CUTYALMSIX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

OByaieHUe YHMBEPCAJbLHBIMM PeryJITHBHBIMH J1eHCTBUSIMMU:

12) camoopranu3anusi:

HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISABICHUS MMPOOJIEM U UX PEIICHUS B
KU3HEHHBIX M YIYCOHBIX CUTYaIUAX;



BBIOMPATHh HA OCHOBE OMOJIOTMUECKUX 3HAHUU TICJIEBBIC I CMBICIIOBBIE YCTAHOBKU
B CBOMX JICUCTBUIX U MOCTYIIKAaX MO OTHOIICHUIO K KUBOM MPUPOJIEe, CBOEMY 370POBBIO
U 3JIOPOBBIO OKPYKAIOUIUX;

CaMOCTOSITENIbHO OCYIIECTBISATh TO3HABATENIBHYIO JEATEIbHOCTh, BBISBIATH
MpoOJIeMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJadyd B 0Opa30BaTEILHOM
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITENIbHO COCTaBIIATH IJIaH PEIICHUs MPOOJEeMbl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIT;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IUPOKON IPYIUIIMU B Pa3HBIX
o0NacTsAX 3HAHUW, TOCTOSHHO TOBBINIATH CBOM 0OpPA30BATENBHBIA M KYJIbTYPHBIN
YPOBEHBb.

13) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJICTh HABBIKAMU MO3HABATEIHHOW pedIeKkcuM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI, UCIIOIb30BaTh
npuémbl pedIeKCUU JJIsl OLICHKU CUTYalllH, BLIOOpA BEPHOTO PEIICHNUS,

YMETh OIIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHThl JIpyTMX TMpH aHalM3e pe3yJbTaToB
NEeATEIIbHOCTH;

14) npuHsiTHE ceOs M APYrUX:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apryMEHThl JpyTMX TpH aHalM3e pe3yJbTaToB
NEATEIIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTOro YesloBeKa.
HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble  pe3ynbTaThl OCBOEHHUS  COJEp)KaHUS y4eOHOro MpeaMmeTa
«buonorus» Ha yriry0aéHHOM ypOBHE OpUEHTUPOBAHbI Ha obecrieueHrue npopuIbHOro
o0yueHust o0y4varomuxcs ouonorud. OHM BKIIIOYAKOT: crieruduueckue Jjisi OMoJIoruu
Hay4YHbIC 3HAHWS, YMEHHUS M CIOCOOBI ACHCTBHI MO OCBOCHHUIO, MHTEPHIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUN, BUABI JEATEIBHOCTH IO MOJYYCHHIO HOBBIX 3HAHUM U MX
NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, @ TAaK)K€ B PEAJIbHBIX JKU3HEHHBIX CUTYaIUsX.
[IpenmMeTHbIE pe3ybTaThl MPEICTABICHBI MO TOJaM U3yUYeHUsI.



[IpeameTHBIC pe3yabTaThl OCBOCHHS yaeOHOTO npeameTa «buonorus» B 10 knacce
JOJIKHBI OTPaXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAapTHHBI MHUPA, B MMO3HAHUHM 3aKOHOB
PUPOJBl U PEIICHUH MPOOJEM PaMOHAIBHOTO MPUPOAOIOIb30BaHUsA, O BKJIAJE
POCCUICKHUX U 3apyOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTHH;

BJIQJICHUE  CHUCTEMON  OMOJIOTMUECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATralOIINEe OUOJIOTUUECKUE TEPMUHBI U TTOHATUS (KU3Hb, KJIETKA, OPraHu3M,
MeTaboau3M, TOMEOCTa3, CAaMOPETYJIALMS, CAMOBOCITPOU3BEICHUE, HACIEICTBEHHOCTb,
W3MEHYMBOCTh, POCT M Pa3BUTHE), Ouojoruyeckue Teopuu (kiaeTtouHass teopus T.
[IIganna, M. Illnmeiaena, P. BupxoBa, XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH T.
Moprana), yuenust (H. V. BaBuioBa - o 1meHTpax MHOrooOpa3usi U MPOUCXOXKICHUS
KYJbTYPHBIX PAacTE€HUM), 3aKOHBI (€IUHOOOpa3us IMOTOMKOB TMEPBOTO MOKOJICHUS,
pacileryieHusl, YUCTOThl TaMeT, He3aBUCUMOro HacienoBanuss [. Mennens,
TOMOJIOTUYECKUX PSAIOB B HacjeAcTBeHHOM wu3MmeHuuBoctu H. UW. Basuiona),
IPUHITUIBI (KOMITJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYYHOTO T[O3HAHUS, WCIOJIb3YEMBIX B
OMOJIOTUYECKUX  MCCJICAOBAaHUAX JKUBBIX OOBEKTOB (ONMHCAaHHE, U3MEPEHUE,
HaOJI0JICHHUE, SKCIIEPUMEHT);

YMEHHE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT H
AYKApHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM UHCIIEe OaKTepHil,
rpuOOB, pacTeHUM, >KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTeHM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATCIbHOCTH, MPOTEKAIOIINX B
OpraHu3Max pacTeHUM, >KMBOTHBIX U Ye€JOBEKa, OMOJIOTHYECKUX MPOIECCOB: OOMEHa
BelIeCTB (MeTa0oJIM3M), TPEBpAIlEHUsT DHEPruH, OpOKEeHUs, aBTOTPOGHOTO U
reTepoTpoHOro TUTOB TUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMmeToreHe3a, HMOPHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHUS,
WHJIUBUAYAIIBHOTO PpPAa3BUTHUS OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUSI TEHOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAHABIMBATH B3aUMOCBSI3M MEXIY OpraHOMAaMU KIETKH M UX
GYHKIUSIME, CTPOSHHEM KJIETOK Pa3HbIX TKaHEH U UX (DYHKIUSMU, MEXKIY OpraHaMu U
CHUCTEMaMH OPraHOB Yy PAcTEHUM, )KUBOTHBIX W YeJOBEKa M MX (PYHKIMSIMHU, MEKIY
CHUCTEMaMHU OPTraHoOB M MX (PYHKUMSIMHU, MEXKIy dTamaMu OOMEHa BEIIECTB, dTalaMu
KJIETOYHOTO IUKJIA W XU3HCHHBIX IMKJIOB OPTaHW3MOB, dTalmaMud 3MOPUOHAIBHOTO
pPa3BUTHS, TCHOTUIIOM U (peHOTUTIOM, (DeHOTHTIOM U (paKkTOpaMu cpeapl OOUTAHMUS,

YMEHUE BBISBISATh OTJIUYUTEIbHBIE MPU3HAKUA JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOJB30BaTh  COOTBETCTBYIOIIME  APTYMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHI0O U CUMBOJIMKY I JIOKa3aTelIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIL,



yMEHHE peliaTh OWOJIOTUYECKUE 3a/a4H, BBISBISATh MPUYUHHO-CIICICTBEHHbBIE
CBSI3U MEXJy HCCIEAYEeMbIMU OUOJIOTMYECKMMHU MPOLECCaMU U SIBICHUSMH, AENaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE U MPAKTHYECKUE PA0O0THI, COOJIIOIATh TpaBUiIa
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYIOBAHHUEM;

YMEHUE BbIIBUTATh TUTIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTAIILHBIMU CPEJICTBAMH,
bopMyIupys 1eb UCCIAEAOBaHMS, aHATM3UPOBATh MOJYYCHHbIE PE3YyJIbTAThl U JeNIaTh
BBIBO/IbI;

YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIIEIOBATEIBCKONH paboTe 1Mo OWoIoTHH,
SKOJIOTMM W MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIUYHO MPEACTABISTH MOTYUYEHHBIE pe3yJIbTaThl HA YYCHUUYECKUX KOHPEPECHIIHIX;

YMEHHE OLICHUBATh 3TUUECKHUE aCIEKThl COBPEMEHHBIX UCCIIEI0BAaHUMN B 00JaCTH
Ouosorud W MeAMIUHBI  (KJIOHUPOBAHHWE, MCKYCCTBEHHOE OILIOJI0TBOPEHHUE,
HaIlpaBJIECHHOE U3MEHEHNE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHu3MOB);

YMEHHME OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayuiel mnpodeccnoHanbHOMN
JESTeIbBHOCTY B 00JacT OMOJIOTUH, MEIULMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOIO XO3SIMCTBAa, MHILEBOM NPOMBIIUIEHHOCTH, YIIyOJsTh I103HABATEIbHBIN
MHTEpEC, HANpPABJICHHBIA Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJIOJDKEHNE  OMOJIOTMYECKOro  00pa3oBaHMsl B OpraHu3alusX  CpPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOT0 npenMmeta «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAaHUM 3aKOHOB NPUPOJBl U PELICHUH SKOJOTMUECKUX MpoOJeM yeloBeYecTBa, a
TAK)K€ B PEIIEHUM BONPOCOB PALUUMOHAIBHOIO NPHUPOAONOIB30BAHHS, U B
(opMHpPOBAaHMYU IIEHHOCTHOTO OTHOUIEHUS K MPUPOJIE, OOLIECTBY, YEIOBEKY, O BKIIAJIE
POCCHICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTUN;

YMEHHME BIAJETh CHUCTEMONH OHOJOTMYECKUX 3HAHWM, KOTOpas BKJIOYAeT
oTpe/ieNieHUs] U TOHUMaHUe CYIIHOCTH OCHOBOIIOJIAratoIuX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BHJ, dKOcHCTeMa, Onocdepa), OMoornueckrue Teopuu (IBOJTIOMMOHHAS
teopust Y. JlapBuHa, cuHTeTnyeckas Teopus sBoonun), yuenus (A. H. Cesepuosa - o
nyTsX W HampaBieHusix sBoionuu, B.M. Bepnaackoro - o Ouocdepe), 3aKOHBI
(renetuueckoro paBHoBecus J[>x. Xapau u B. BaitnOepra, 3aponprimeBoro cxoacrtsa K.
M. bopa), mpaBuna (Mmunumyma lO. JInbuxa, sKOIOTMYECKON MHUpPAMUILI YHEPTUH),
runotesbl (runotesa «mupa PHK» V. I'unGepTta);

yYMEHUE BJIaJIETh OCHOBHBIMU METOJaMU HAYYHOT'O MO3HAHMS, UCTIOJIb3yEMbIMH B
OMOJIOTUYECKUX UCCIEAOBAHUSIX )KUBBIX 00BEKTOB U SKOCUCTEM (OMUCAHUE, U3MEPEHHE,
HAOJIIOJIEHUE, 3KCIEPUMEHT), CIMOCOOaMH BBISBICHUS W OLIEHKH AaHTPOIOT€HHBIX
W3MEHECHUN B MPUPO/JIC;



YMEHUE BBIJICTSATh CYIIIECTBEHHBIE TPU3HAKHU: BUJIOB, OMOTE€OIIEHO30B, 3KOCHCTEM

U Ouocdepnl, CTAOWIM3UPYIOIIETO, JBIKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOIO

otbopa, aJIIONaTPUYECKOro u CUMITIATPUYECKOTO
BHUI000pa30BaHUsI, BIUSHUS ABWKYIIAX CHJI SBOJIONUA HAa TEHOGOH TMOIYJISITNH,
MIPUCTIOCOOJICHHOCTH OPTaHM3MOB K cpefie OOMTaHWs, YepelOBaHUs HaIlpaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHaBIIMBATh B3aUMOCBA3U MEXJY MpOIECCaMU  HBOJIIOLHH,
JIBIDKYIIAMHA CHUJIAaMH  aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3IUYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

yMEHUE BEISIBIISITD OTJINYUTETHHBIC MIPU3HAKU KUBBIX CHUCTEM,
IPUCIOCOOJICHHOCTh BHUAOB K cpele oOuTaHus, aOMOTUYECKUX M OMOTHUYECKHX
KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBSI3€H OPraHU3MOB B COOOIIECTBAX, AHTPOMOT€HHBIX
W3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTMIO W CHUMBOJIUKY JUIsl JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYMI, B3aWUMOCBSI3M OPraHU3MOB U Cpelbl OOUTaHUS, €TUHCTBA
YEJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHUS] MHOTO00pa3usi BUAOB U DKOCHCTEM
KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOJBI M YEIOBEUECTBA,

YMEHHE pemaTh OWOJOTUYECKHE 3a/ladd, BBISBISITH MPUIUHHO-CIICICTBCHHBIE
CBSI3U MEXJy HCCIEAYEeMbIMU OUOJIOTMYECKMMHU MPOIECCaMU M SIBICHUSIMH, AENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHE BBITIOTHATH Ja00paTOPHbIE U MPAKTUYECKUE pabOThI, COOIOIAaTh MpaBUia
pu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPATH UX SKCTICPUMEHTAILHBIMU CPEICTBAMH,
dbopMyIupys 1IeTb UCCIAEA0BaHMS, aHATM3UPOBATh TOJyYCHHBIE PE3YyJIbTAThI U JeNIaTh
BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATEIbCKOW paboTe MO OHOJIOTHH,
DKOJIOTUU W MEIUIIMHE, TMPOBOJMMON Ha 0a3e IIKOJbHBIX HAYy4YHBIX OOIECTB, U
myOJIUYHO MPEACTABIISTH MOTYUYEHHBIE Pe3YyJIbTaThl HA YYCHUYECKUX KOH(PEPECHIIHUIX;

yMEHUE OIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YEIOBEKa U
YeJIOBEUECKHX pac, O TMPUYMHAX, TOCIEACTBUSAX M CIOCOo0ax MpPeaoTBPAICHUS
ro0aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBISITH OCO3HAHHBIM BBIOOp Oynaymiell mnpodeccuoHaIbHON
JESTETLHOCTH B OOJACTH OHMOJIOTHH, DKOJIOTHH, MPUPOAOIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHUH, CEJIBCKOTO XO35AWCTBA, MHINECBOU
POMBIIIUICHHOCTH, YIJIyOJsATh TIO3HABATENbHBIM HMHTEpEC, HaIMpaBICHHBIN Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIOIIEH MPOQPECCHH U MPOAOHKEHNE OMOJIOTHIECKOTO
00pa3oBaHuUsI B OpraHU3aIUsIX cpeHero MpohecCUOHATIBHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM Konrpoabnbie | IlpakTnyeckmne | JJeKTPOHHBIE (HH(PPOBHIE)
Ne w/n NMPOrpamMMbl Beero padoThI padoTbl o0pa3oBaTe/IbHbIE PeCYpPChI
https://lesson.edu.ru/lesson/
1 buonorus xak Hayka 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
2 JKuBbIe cHCTEMBI M UX M3YYCHUE 2 0 0 https://www.yaklass.ru/p/biologia#tprogram-
10-klass
https://lesson.edu.ru/lesson/
3 Buomorus kierTku 2 0 0.5 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
4 XuMuYecKasi OpraHu3aIusl KICTKH 10 1 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
9) Crtpoenue u QyHKIMH KIETKU 8 1 2 https://www.yaklass.ru/p/biologia#program-
10-klass
O6MEH BOIIECTS H IpeBPAIICHEe https://lesson.edu.ru/lesson_/ .
6 9 1 1 https://www.yaklass.ru/p/biologia#program-
SHEPTUHU B KIIETKE 10-Klass
Oy W — https://lesson.edu.ru/lesson_/ .
7 . 9 1 0.5 https://www.yaklass.ru/p/biologia#program-
peanu3zanus e€ B KIEeTKe 10-Klass
https://lesson.edu.ru/lesson/
3 YKU3HEHHBIN UK KJIETKU 6 0.5 1 https://www.yaklass.ru/p/biologia#program-
10-klass



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

https://lesson.edu.ru/lesson/
9 CrtpoeHure u QyHKIMHA OPraHU3MOB 17 1.5 1.5 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
Pa3zmuoxeHue u pa3Butue 5 )
10 8 0.5 1.5 https://www.yaklass.ru/p/biologia#tprogram-
OpraHU3MOB
10-klass
I'eneruka - Hayka o https://lesson.edu.ru/lesson/
11 HACJIEACTBEHHOCTH ¥ U3MEHYNBOCTH 2 0 0.5 https://www.yaklass.ru/p/biologia#program-
OpraHU3MOB 10-klass
https://lesson.edu.ru/lesson/
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0.5 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
14 I'eneTnka yeaoBeka 3 0.25 0.5 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
15 CenexIust OpraHu3MOB 4 0.25 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
buoTtexHosiorusa u CHHTETHYECKas . .
16 4 0.25 0 https://www.yaklass.ru/p/biologia#program-
ouonorus
10-klass
https://lesson.edu.ru/lesson/
17 PesepBHOE BpeMms 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
OBHIEE KOJIMYECTBO YACOB I10
102 8.75 13

I[TPOTPAMME



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

11 KIIACC

KoanuyecTBO 4acoB

Ne HanmenoBaHmue pa3jiesioB U TeM Kontpoabubie | IIpakTnueckue JyekTpoHHbIE (IU(PPOBBIE)
n/n MPOrpamMmbl Beero padoThI padoThbI o0pa3oBaTe/ibHbIE PeCYpPChI
3apOXKICHUE U Pa3BUTHE https://lesson.edu.ru/06/11
1 SBOJIIOLIIMOHHBIX MPEACTABICHUHN B 4 0.25 0 https://www.yaklass.rU/p/biologia#program-11-klass
ouoJsioruu
https://lesson.edu.ru/06/11
2 MHKpPOSBOIIOLHS U €& Pe3yIbTaThI 14 15 2 https://www.yaklass.rU/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
3 MaKpoaBOJHOI_[I/I}I U eé pegyanaTBI 6 05 O httDS://WWW.vaklaSS.ru/p/bi0|0qia#pr0qram-11-k|a55
b https://lesson.edu.ru/06/11
4 POUCXOAUICHHIE 1 PaSBUTHC AUSHI Ha 15 15 15 https://www.yaklass.ru/p/biologia#program-11-klass
3emite
N https://lesson.edu.ru/06/11
5 POUCXOKICHUC TCITOBCKA - 10 1 1 https://www.yaklass.ru/p/biologia#program-11-klass
AHTPOTIOTEHE3
DKOJIOTUsl — HayKa O
B3aMMOOTHOIIEHUSX OPTaHU3MOB U https://lesson.edu.ru/06/11
6 3 0.25 0.5 ] . .
HaJOPraHU3MEHHBIX CUCTEM C https://www.yaklass.ru/p/biologia#program-11-klass
OKpYXarollei cpenon
https://lesson.edu.ru/06/11
7 OpraHu3MBI 1 Cpeia OOUTAHHUS 9 1 15 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
3 DKOJIOTHS BHIOB U TIOMYJISIIHIA 9 1 0.5 https://www.yaklass.ru/p/biologia#program-11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass

DKoJIOrus cOOOECTB. DKOJIOTHUECKUE

https://lesson.edu.ru/06/11

9 12 1 0.5 https://www.yaklass.rU/p/biologia#program-11-klass
CUCTEMBI

https://lesson.edu.ru/06/11

10 Buocepa - r06aNbHAs FKOCHCTEMA 6 05 0 https://www.vaklass.rU/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

11 YeoBeK 1 OKPYIKaIOMmas cpesa 6 05 0 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

12 Pe3sepBHOE BpeMst 8 05 0 https://www.yaklass.ru/p/biologia#program-11-klass

OBILIEE KOJIMYECTBO YACOB I10
102 9.5 1.5

I[TPOTPAMME



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauvecTBO 4acoB
Ne Koutpoasbnbie [[Ipaktnueckue [[laTa DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Bcero
/1 padoThbI padoThI U3y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchl
buonorus kak KOMILUIEKCHAs HayKa https://lesson.edu.ru/lesson/
1 1 KaK 4aCTh COBPEMEHHOI0 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
obmrecTBa klass
https://lesson.edu.ru/lesson/
2 JKuBBIe cCHCTEMBI M UX CBOMCTBA 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
Kklass
VDOBHEBAT OIAHI3AS KHBEX https://lesson.edu.ru/lesson_/ _
3 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
CHCTEM klass
VICTOpHA OTKPHITHS H H3yUCHHS https://lesson.edu.ru/lesson_/ _
4 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
kieTku. Knerounas teopust Klass
Merozasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora «3yuenue https://lesson.edu.ru/lesson/
5 METOJIOB KJICTOUHOU OMOJIOTHHI 1 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
(xpomarorpadus, 2MeKTpodopes, klass
nuddepeHnuantbHoe
uentpudyruposanue, [TL[P)»
https://lesson.edu.ru/lesson/
6 XUMHUYECKUH COCTaB KIIETKH 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
7 MuHepanbHbIe BElIeCTBa KIETKH, 1 0.25 0 https://lesson.edu.ru/lesson/



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/

KX OMOJIoru4yecKas POJIb

https://www.yaklass.ru/p/biologia#program- 10-

klass

OpraHuyeckre BEIIecTBa KICTKH
— Oenku. Jlaboparopuas pabota

https://lesson.edu.ru/lesson/

8 «O0OHapyx)eHHE OCITKOB ¢ 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
MTOMOIIHIO Ka4eCTBEHHBIX klass
peakuin
o https://lesson.edu.ru/lesson/
CBoiicTBa, KIaccupuKaus u ) .
9 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
byHKIMN OEIKOB
klass
OpranmecKie BemecTsa KIeTKH https://lesson.edu.ru/lesson/
10 P 0 0 https://www.yaklass.ru/p/biologia#program- 10-
— YIJIEBOJIbI
klass
OpraHueckue BeecTsa KIeTKH https://lesson.edu.ru/lesson/
11 P 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
— JIUIABL
klass
Hyxneunossie kucnorsl. JIHK u
PHK. JIa6oparopHas paboTta https://lesson.edu.ru/lesson/
12 «HMccnenoBanre HYKJIEUHOBBIX 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
KHCJIOT, BBICIICHHBIX U3 KIIETOK klass
Pa3IMYHBIX OPTraHU3MOBY
Crpoenue u pynkuuu ATO. https://lesson.edu.ru/lesson/
13 Hpyrue nykneozuarpudochats 0 0 https://www.yaklass.ru/p/biologia#program- 10-
(HT®) klass
CexsenupoBanue JJHK. Meronbt https://lesson.edu.ru/lesson/
14 T€HOMUKH, TPAHCKPUTITOMHKH, 0 0 https://www.yaklass.ru/p/biologia#program- 10-
NPOTEOMUKU klass
https://lesson.edu.ru/lesson/
15 MeTobl CTPYKTYpHOI OMOJIOTHH 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-

klass



https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

Tune! KIE€TOK.

https://lesson.edu.ru/lesson/

16 0 0 https://www.yaklass.ru/p/biologia#tprogram- 10-
[IpokapuoTtnueckas KieTka klass
(CTPOCHIE OYKAPHOTHHECKOIf https://lesson.edu.ru/lesson/
17 knerkn. [pakTiieckas padora 0 05 https://www.yaklass.ru/p/biologia#program- 10-
«/3yueHne CBOMCTB KJIETOYHOMN Klass
MeMOpaHbD»
https://lesson.edu.ru/lesson/
18 [ToBepXHOCTHBIH ammapar KJIeTKH 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
OnHOMEMOpaHHBIE OPTaHOUIBI
knetku. [Ipaktuaeckas pabora https://lesson.edu.ru/lesson/
19 «3ydeHune ABUKECHUS 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
OUTOINIa3MEI B paCTI/ITeJIBHBIX @
KJICTKAX)
[ToyaBTOHOMHBIE OPTaHOU/IbI
KIJICTKU: MI/ITOXOHleI/II/I, INIaCTUOBI.
JaGopartopras pabora https://lesson.edu.ru/lesson_/ _
20 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
«HccnenoBanue miIa3zMoiim3a u Klass
JIeTIa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX»
HeMeMGpanHbie OpraHous! https://lesson.edu.ru/lesson_/ _
21 0.5 0 https://www.yaklass.ru/p/biologia#program- 10-
KJIETKH klass
https://lesson.edu.ru/lesson/
22 CrpoeHure U GYHKIIUY sIpa 0.5 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
CpaBHHTENIbHAS] XapaKTEPUCTUKA https://lesson.edu.ru/lesson/
23 KJICTOK 3yKapuoT. JlaboparopHas 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-

pabota «3y4yenne cTpoeHus

klass



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
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KJICTOK PA3JIMYHLIX OPraHU3MOB»

ACCUMUISIIIAS U TUCCUMMIISLIUS —
JIB€ CTOPOHBI MeTaboIM3Ma. THIIbI
oOMeHa BEIIECTB.

https://lesson.edu.ru/lesson/

24 JlaGopatopnas pabora «/3yuenne 0 0.25 https://www.yaklass.ru/p/biologia#program- 10-
KaTaIUTHYECKON aKTUBHOCTH klass
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
VI KaTaasbl)»
DepMEHTaTUBHBIN XapaKTep
pEaKUH KJIETOYHOTO
MeTrabonu3ma. JlaboparopHas
a60Ta «M3vieHie https://lesson.edu.ru/lesson/
25 P Y 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
(bepMEHTATUBHOTO PaCIICTIIICHUS Klass
MepoKCUIa BOJIOPOIa B
PACTUTCIIBHBIX U JKUBOTHBIX
KJIETKax»
https://lesson.edu.ru/lesson/
benku-akTuBaTOphl U OENKH- o
26 0 0 https://www.yaklass.ru/p/biologia#program- 10-
UHTUOUTOPBI
klass
ABTOTpO(HBI THI 06MeEHa https://lesson.edu.ru/lesson/
27 P 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
BEILIECTB
klass
https://lesson.edu.ru/lesson/
28 ®doTocuHTE3 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
Xemocuntes. JlabopatopHas https://lesson.edu.ru/lesson/
29 pabota «CpaBHEHHE TIPOIIECCOB 0 0.25 https://www.yaklass.ru/p/biologia#program- 10-
(OTOCHHTE3a U XEMOCHHTE3» klass
30 AHa’poOHbIE OpraHu3Mbl. Buabl 0.5 0 hilps://lesson.edu.u/lesson/
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Opoxenus. JlabopaTopHas paborta
«CpaBHeHHE TTPOIIECCOB OpOKEHUS
U JIbIXaQHHSD»

10-klass

AdpoOHBIC OPTaHU3MBI. JTaIlbI

https://lesson.edu.ru/lesson/

31 0 0 https://www.yaklass.ru/p/biologia#tprogram- 10-
HHEPTreTHUECKOro oOMeHa
klass
DHeprus MeMOPaHHOTO TPaIueHTa https://lesson.edu.ru/lesson/
32 npotoHoB. Cunrte3 AT®: pabora 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
npoToHHOM AT®- cuHTa3kI klass
https://lesson.edu.ru/lesson/
33 Peakiinu MaTpuyHOro CHHTE3a 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
TpaHCKDHITIHS — MaTpHHBL https://lesson.edu.ru/lesson/
34 p P p 0 0 https://www.yaklass.ru/p/biologia#program- 10-
cuare3 PHK
klass
https://lesson.edu.ru/lesson/
35 Tpaucasus u e€ Tanbl 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
Konnposanue amunokucnor. Poib . .
36 0 0 https://www.yaklass.ru/p/biologia#program- 10-
pubocom B OnocuHTe3e Oenka
klass
OpraHH3aIHs TEHOMA Y TTPOKAPHOT https://lesson.edu.ru/lesson/
37 p y ripokap 0 0 https://www.yaklass.ru/p/biologia#program- 10-
U DYKapHuoT
klass
MOICKYVISPHIE MEXAHHIMEL https://lesson.edu.ru/lesson/
38 YIp 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
AKCIIPECCUU T€HOB Y 3yKapuOT
klass
19 Bupycel — BHekseTouHbIE POPMBI 0 05 https://lesson.edu.ru/lesson/

JKU3HU U O0JIUTaTHBIC

https://www.yaklass.ru/p/biologia#program-
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napa3uTsl. [IpakTudeckas padbora
«Co3aHne MOJIeIH BUPYCa»

10-klass

Bupycurble 3a001eBaHus Yel0OBEKa,

https://lesson.edu.ru/lesson/

40 . 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
JKUBOTHBIX, PaCTCHUI
klass
https://lesson.edu.ru/lesson/
HaHOTeXHOJIOI‘I/II/I B 6I/IOJIOI‘I/II/I nu . .
41 0.5 0 https://www.yaklass.ru/p/biologia#program- 10-
MCIOUIIHC
klass
https://lesson.edu.ru/lesson/
42 JKu3HEHHBIN MUK KIETKA 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
43 Marpuunsiii cuares JIHK 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
Xpomocomsl. JIaboparopHas https://lesson.edu.ru/lesson/
44 pabota «3y4yeHue XpoMocoM Ha 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
TOTOBBIX MUKDPOIPENapaTax» klass
https://lesson.edu.ru/lesson/
45 JleneHue KICTKH — MHTO3 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
Tunsl knetok. Kapuokunes u
nutokunes. JlaboparopHas padora https://lesson.edu.ru/lesson/
46 «Habmromenre MuUTO3a B KJIIETKAX 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
KOHYMKA KOpEIIKa JyKa (Ha klass
TOTOBBIX MUKpOIIpENapaTax )
L — https://lesson.edu.ru/lesson/
47 4 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
KJIETOK
klass
https://lesson.edu.ru/lesson/
A8 OpranusM Kaxk eMHOE LIEJ0e 0.25 0 D

https://www.yaklass.ru/p/biologia#program-



https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass

10-klass

Tkanu pacrenuii. JlJaboparopnas

https://lesson.edu.ru/lesson/

49 pabota «/3y4yeHue TkaHekh 0 05 https://www.yaklass.ru/p/biologia#program- 10-
pacTeHuii» Kklass
TkaHU )KUBOTHBIX U YEJIOBEKA. https://lesson.edu.ru/lesson/
50 JlaboparopHas pabota «3yueHue 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
TKaHEH KMBOTHBIX) klass
Opranbsl. CHUCTEMBI OpPTaHOB. https://lesson.edu.ru/lesson/
o1 JlaGopatopHnas pabora «3yuenue 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
OpPraHOB I[BETKOBOT'O PACTCHHUS klass
https://lesson.edu.ru/lesson/
52 Ornopa Tejia OpraHu3MoB 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
53 JIBr>KeHre OpraHnu3MOB 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
54 [Tutanue opraHu3MoB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
[TuTanue MO3BOHOYHBIX https://lesson.edu.ru/lesson/
55 JKUBOTHBIX. [IneBapurensHas 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
CHCTEMa 4YeJIOBEKa klass
https://lesson.edu.ru/lesson/
56 JpIxaHne opraHu3mMoB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
JIbIXaHHE O3BOHOUHBIX https://lesson.edu.ru/lesson/
57 0 0 https://www.yaklass.ru/p/biologia#program- 10-
JKUBOTHBIX U YEJIOBEKa klass
Eg TpaHCropT BemecTs y 0 0 https://lesson.edu.ru/lesson/
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OPraHu3MoOB

10-klass

KposenocHas cucrema

https://lesson.edu.ru/lesson/

59 O3BOHOYHBIX JKUBOTHBIX U 0 0 https://www.yaklass.ru/p/biologia#program- 10-
yeJioBeKa Klass
https://lesson.edu.ru/lesson/
60 Briienenue y opranuzMoB 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
61 3amuTa y OpraHu3MoB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
62 MMMyHHas cucTeMa 4elloBeKa 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
Pas/IpaiIMOCTS H PEryJIAITEA Y https://lesson.edu.ru/lesson_/ _
63 0 0 https://www.yaklass.ru/p/biologia#program- 10-
OpraHU3MOB Klass
I'ymopansHas perymsnus u https://lesson.edu.ru/lesson/
64 SHIOKPUHHAS CUCTEMA KUBOTHBIX 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
U 4eJIoBeKa klass
https://lesson.edu.ru/lesson/
65 PopMBI Pa3MHOXKEHUSA OPraHU3MOB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
66 [TonoBoe pa3sMHOKEHNE 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
67 Melios 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
68 l'amerorenes. O6pa3oBanue u 0 05 https://lesson.edu.ru/lesson/

Pa3BUTHC MMOJIOBBIX KJICTOK.

https://www.yaklass.ru/p/biologia#program-
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JlaboparopHas pabota «3yueHue
CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MHKPOIIpEIaparax»»

10-klass

NuauBunyansHOE pa3BUTHE

https://lesson.edu.ru/lesson/

69 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
OpraHU3MOB — OHTOI'CHE3
klass
3aKIIa1Ka OPFAHOB M TKAHEH 13 https://lesson.edu.ru/lesson/
70 p 0 0 https://www.yaklass.ru/p/biologia#program- 10-
3apOIBIIICBHIX JINCTKOB
klass
Poct u pa3BuTHE )KUBOTHBIX.
JlaGopaTtopHnast pabora https://lesson.edu.ru/lesson/
71 «BpIsSIBIEHNE MPU3HAKOB CXOJ/ICTBA 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
3apOIbIIIEH TO3BOHOYHBIX klass
JKHUBOTHBIX)»
PasMHOkeHUE U pa3BuTHE https://lesson.edu.ru/lesson/
72 pactenwmii. JlaboparopHas paboTa 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
«CTtpoeHne OpraHoB pa3MHOKEHUS klass
BBICIIIUX PACTCHHID)
MCTODHS. CTAHOBICHHS 1 DA3BHTIS https://lesson.edu.ru/lesson/
73 p p 0 0 https://www.yaklass.ru/p/biologia#program- 10-
TEeHETUKU KaK HAyKU Kl
ass
OCHOBHBIC IIOHATUA U CUMBOJIbI
https://lesson.edu.ru/lesson/
reHetuku. JlabopaTopHas pabora L
74 0 05 https://www.yaklass.ru/p/biologia#program- 10-
«JIpo3oduna Kak 00BEKT Klass
T€HETHYECKUX UCCIIECTOBAHUIY
3aKOHOMEPHOCTH HACTIEAOBAHUS https://lesson.edu.ru/lesson/
75 NpU3HAKOB. MOHOTHOpUIHOE 0 05 https://www.yaklass.ru/p/biologia#program- 10-

CKpCIIUBaHHC. HpaKTI/I‘-IeCKaH

klass
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pabora "U3yueHue pe3ynbpTaToB
MOHOTUOPHUIHOTO CKpPEIIUBAHUS Y
JIpo30¢uiIh"

I{uTonorunueckre OCHOBBI

https://lesson.edu.ru/lesson/

76 0 0 https://www.yaklass.ru/p/biologia#program- 10-
MOHOFI/I6pI/II[HOI‘O CerH_[I/IBaHI/ISI
klass
A https://lesson.edu.ru/lesson/
77 HATSUPYIOIICE CKPCIINBAHIC. 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
Henonnoe noMuHupoBaHue
klass
UTMOPUIHOE CKPEIUBAHUE.
125[[ pHA %m " https://lesson.edu.ru/lesson/
78 paKTiaccKas padoTa «¥I3yHacHue 0 05 https://www.yaklass.ru/p/biologia#tprogram- 10-
pe3yIbTaTOB TUTHOPUTHOTO Klass
CKPEIIUBAHUS Y IPO30(UITBD»
T — https://lesson.edu.ru/lesson/
79 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
TUTHOPHUIHOTO CKPEIUBAHUS
klass
ClieIIeHHOe HACEIOBANHE https://lesson.edu.ru/lesson/
30 0 0 https://www.yaklass.ru/p/biologia#tprogram- 10-
MIPU3HAKOB
klass
XDOMOCOMHAS TCODHS https://lesson.edu.ru/lesson/
31 p p 0 0 https://www.yaklass.ru/p/biologia#tprogram- 10-
HACJIE€OCTBEHHOCTH
klass
https://lesson.edu.ru/lesson/
82 T'eneruka mona 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
83 [eHOTHN KakK II€JIOCTHAA CUCTEMA 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
['ereTuecKuii KOHTPOIb PAZBUTHS https://lesson.edu.ru/lesson/
84 pOIEP 0.25 0 b

pacTeHul, KUBOTHBIX U

https://www.yaklass.ru/p/biologia#program-
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YCJI0BCKa

10-klass

N3MeHuYnBOCTh MpU3HAKOB. Buibl

https://lesson.edu.ru/lesson/

35 0 0 https://www.yaklass.ru/p/biologia#program- 10-
W3MEHUYNBOCTH
klass
MomdrKaimonnas https://lesson.edu.ru/lesson/
36 0 0 https://www.yaklass.ru/p/biologia#program- 10-
N3MCHYUBOCTH
Kklass
Bapuaunonsslii psia u
BapUaIlMOHHAs KPUBasl.
JlaGopaTtopHnast pabota https://lesson.edu.ru/lesson/
87 «Mccnenosanue 3akOHOMEPHOCTEH 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
MO TU(DUKAITHOHHOM klass
M3MeHYHUBOCTH. [locTpoeHue
BApUAIIMOHHOIO psAJia U
BAapUALIMOHHON KPUBON»
r https://lesson.edu.ru/lesson/
38 CHOTHIITICCKAA HSMCHINBOCTD. 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
KoMOunHaTHBHAS N3MEHYHUBOCTE
klass
M TAOIWOHHAs N3MCHYNBOCTD.
i Y 5 M https://lesson.edu.ru/lesson/
39 paKTiriccias pabota «MyTatiin 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
y 1po30duiibl (Ha TOTOBBIX Klass
MHUKpOIpenaparax)»
3aKOHOMEPHOCTH MYTAl[HOHHOTO https://lesson.edu.ru/lesson/
90 npouecca. JMUTeHEeTUKa U 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
SIIUTE€HOMUKA klass
I'eneTHKa yenoBexa. https://lesson.edu.ru/lesson/
01 [TpakTnueckas paboral 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-

«CocraBiieHe 1 aHaIn3

klass
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POIOCIOBHON»

https://lesson.edu.ru/lesson/

92 MeTo1bl MEAUILIMHCKOM T'€HETUKU 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
3HaquHe MGHHHHHCKOﬁ TCHCTUKN
B [IPEIOTEPAILCHIH 1 JICICHUH https://lesson.edu.ru/lesson/
93 P P . 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
TeHETUYECKHX 3a00I€BaHMl
klass
JeloBeKa
OCHOBHI)IG IIOHATUS CCIICKIINU.
1106 5 " https://lesson.edu.ru/lesson/
94 abOpaTopHast pabota « 3yqf'HHe 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
COpPTOB KYJBTYpPHBIX PACTEHUH U Klass
MOPOJT IOMAIITHUX YKHBOTHBIX)
Metoabl CeICKIIMOHHON pabOTHI. https://lesson.edu.ru/lesson/
95 JlabopatopHast pabora «3yuenue 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
METOIOB CEJIEKIIUH PACTEHHI» klass
JlocTrKEeHUs CeNEeKIMU PaCTEHHI https://lesson.edu.ru/lesson/
96 Y J)KUBOTHBIX. [IpakTrueckas 0 0 https://www.yaklass.ru/p/biologia#program- 10-
pabota «[IpuBUBKa pacTeHMI» klass
CoxpaHeHnue, U3y4eHue u https://lesson.edu.ru/lesson/
97 WCIIOJIb30BAHUE T€HETHYECKHUX 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
peCypcoB klass
BI/IOTeXHOJ'IOFI/ISI KaK HaYKa nu
OTPaCiIb POH3BOICTBA https://lesson.edu.ru/lesson/
98 P P ’ 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
[IpakTuueckas padota «M3ydenue Klass
00BEKTOB OMOTEXHOIOT U
https://lesson.edu.ru/lesson/
OcHOBHBIE HAIIPABJICHUS - .
99 . 0 0 https://www.yaklass.ru/p/biologia#program- 10-
CHUHTCTHUUYCCKOU 6I/IOJ'IOI‘I/II/I
klass
100 XpOMOCOMHAs U TCHHAS 0.25 0 https://lesson.edu.ru/lesson/
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UHKEHEPUS

https://www.yaklass.ru/p/biologia#program- 10-

klass

https://lesson.edu.ru/lesson/

101 Menununckue GUOTEXHOJIOTUA 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
PezepsHnbiit ypok. [loBTopenue, https://lesson.edu.ru/lesson/
102 000011IeHNEe, CHCTEMATH3AINS 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
3HAHUMN klass
OBIIEE KOJIMYECTBO YACOB I10
102 8.75 135

[NPOT'PAMME
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11 KIIACC

Koan4uecTBO 4acoB

Ne Koutpoabubie | Ilpaktuyeckue | Jlara DJleKTPOHHBbIE HU(PPOBLIE
Tema ypoka Bcero
n/n padoTbI padoTbI U3YYeHUs o0pa3oBaTe/ibHbIE PeCYpPChI
https://lesson.edu.ru/06/11
OBotoMOHHAs Teopust Y. https://www.yaklass.ru/p/biologia#program- 11-
1 0 0 Kl
[apsuna K1aSS
https://lesson.edu.ru/06/11
JBrKyIIME CUIIBI BOJIIOLIUU 1 0 0 https://www.yaklass.ru/p/biologia#program- 11-
Bu10B 110 Y. JlapBuny Kklass
BobL6a 33 CYILECTBOBAMIC https://lesson.edu.ru/06/11
P yIVH ’ https://www.yaklass.ru/p/biologia#program- 11-
€CTECTBEHHBIN U 1 0 0 Klass
HCKYCCTBEHHBIH 0TOOP
DODMIDOBAMIE https://lesson.edu.ru/06/11
PMHDP N https://www.yaklass.ru/p/biologia#program- 11-
CUHTETUYECKOU TEOPHUU 1 0.25 0 Klass
3BOJIIOIUU —
1A SBOOLHOHHOIO https://lesson.edu.ru/06/11
H https://www.yaklass.ru/p/biologia#program- 11-
Ipolecca: MUKPOIBOJIFOIINS 1 0 0 Klass
Y MaKpOIBOJTFOLIHS
oMy SIS — https://lesson.edu.ru/06/11
yI https://www.yaklass.ru/p/biologia#program- 11-
dJIEMEHTApHAast €JUHUIA 1 0 0 Klass
ABOIIOIHUU -
3aK0H re€HETHYECKOTO 1 0 0.5 https://lesson.edu.ru/06/11
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paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabota «BrisiBieHue
WU3MEHYUBOCTHU y 0colei
OJIHOTO BUI»

https://www.yaklass.ru/p/biologia#tprogram- 11-

klass

DOnemeHTapHbIe (HaKTOPBI

https://lesson.edu.ru/06/11

8 SBOJIIOLIUA 0 0 klass
https://lesson.edu.ru/06/11
OddexT ocHoBaTENS. S
https://www.yaklass.ru/p/biologia#program- 11-
9 O ekt OyTHLIIOUHOTO 0.25 0 klass
TOpJIBIIIKA
Murparnuu. M3omsiun https://lesson.edu.ru/06/11
10 MOy JISILIHN: 0 0 https://www.yaklass.ru/p/biologia#program- 11-
reorpaduyeckas, klass
OuoJioruyeckas
N https://lesson.edu.ru/06/11
EctectBenHbIil 0TOOp — I
. https://www.yaklass.ru/p/biologia#program- 11-
11 HaNpaBJISIOMUi GakTop 0.25 0 klass
SBOJTIOITAN o
https://lesson.edu.ru/06/11
. https://www.yaklass.ru/p/biologia#program- 11-
12 [TomoBoit oTOOp 0.5 0 Klass
[Tpucnoco0neHHOCTh
OPraHU3MOB KaK pPe3yJIbTar https://lesson.edu.ru/06/11
13 MHKPOIBOJTIOLIMH. 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-

JlaGopaTtopHnas pabota
«M3yuenue apomopdo30B u

klass

https://www.yaklass.ru/p/biologia#tprogram- 11-
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WJM0AJANTALUN y paCTCHUI
U )KUBOTHBIX)

[Tpumeps! mpucocobIeHuH
y OpPraHNu3MOB:

MOpPQOJIOTHUECKHE,
(bU3HOTIOTHUYECKHE,
OMOXHMUYECKHE, https://lesson.edu.ru/06/11
14 [IOBEICHYECKUE. 0 05 https://www.yaklass.ru/p/biologia#program- 11-
JlaGopaTopHnas pabota klass
«IIpucnocobiienus
OpTraHnu3MOB U UX
OTHOCUTCIIbHAasA
1[EJIECO00PA3HOCTHY
Bupn, ero xpurepuu u
cTpyktypa. JlaboparopHas https://lesson.edu.ru/06/11
15 pabota «CpaBHEHUE BUIOB 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
110 MOpP(OTOrHIECKOMY klass
KPUTEPHUIO»
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
16 CtpykTypa B 0 0 Klass
https://lesson.edu.ru/06/11
Bunoob6pazoBanue kak https://www.yaklass.ru/p/biologia#program- 11-
17 pe3yabTaT MUKPOIBOTIOIIUN 0 0 klass
https://lesson.edu.ru/06/11
18 CBs13b MUKPOIBOJIIOIIUU U 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-

SIMICMHUOJIOTNH

klass
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https://lesson.edu.ru/06/11

MakposBonronus. _ . .
19 [T aICOH OO HICCKIE 0 :I[;[;z.//www.vaklass.ru/p/bloloqla#proqram— 11-
MCTOJbI U3YUYCHUA 3BOJIIOIINY]
https://lesson.edu.ru/06/11
Buoreorpaduyeckne meToabt https://www.yaklass.ru/p/biologia#program- 11-
20 W3Y4YEHUs SBOJTIOIUU 0.25 klass
DOMOPHOJIOTUYECKHIE U https://lesson.edu.ru/06/11
21 CPaBHUTEIBHO- 0 https://www.yaklass.ru/p/biologia#program- 11-
MOP(}OIOTHUECKHE METO,TBI klass
W3YUYEHUs SBOJTIOLIUN
MonexyJIsIpHOr€HETU4YECKUE, https://lesson.edu.ru/06/11
22 OMOXMMHUYECKHE U 0 https://www.yaklass.ru/p/biologia#program- 11-
MaTeMaTN4YCCKNUEC METOAbI @
M3Y4YE€HUs SBOJTIOLIUU
https://lesson.edu.ru/06/11
OO61re 3aKOHOMEPHOCTH https://www.yaklass.ru/p/biologia#program- 11-
23 3BOJIIOIUU 0 klass
AZIAUTHBHAS PATHALIES, https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program- 11-
24 HepaBHoMepHOCTH TEMIIOB 0.25 Klass
SBOJTIOIAA
Hayumbic rumoTess! https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program- 11-
25 MPOUCXOKICHUSA JKU3HU Ha 0 Klass
3emie o
26 JloHay4HbIE MIpeICTaBICHUS 0 https://lesson.edu.ru/06/11
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0 3apOXACHHUH KU3HU

https://www.yaklass.ru/p/biologia#tprogram- 11-

klass

OCHOBHBIE dTAIIBI

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program- 11-

27 HEOPraHUYECKOM 3BOJIIOLUH 0.25 0 klass
https://lesson.edu.ru/06/11
['unoTessl 3apokIeHUS https://www.yaklass.ru/p/biologia#program- 11-
28 0 0
JKU3HU klass
Uctopus 3emiin 1 MmeToabl €€
U3YyUYEHUS.
a6 6 https://lesson.edu.ru/06/11
29 abopatopHa pabota 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
«3y4yeHue u onucanue Klass
HNCKOITaCMbIX OCTATKOB
JPEBHUX OPTraHU3MOB
https://lesson.edu.ru/06/11
20 HauanbHabie 3Tansl 0 0 https://www.yaklass.ru/p/biologia#program- 11-
OPraHMYeCKOM 3BOJIOIMU klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
31 DBOIIONUS DYKAPHOT 0 0
klass
OCHOBHBIG 3Tallbl 3BOJIFOITUN
pacTUTEIBHOIO MUpA. https://lesson.edu.ru/06/11
32 [TpakTideckas padbora 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-

«3ydyenune ocobeHHOCTEH
CTpOECHUS

klass
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pacTeHUM pa3HbIX OTAEIOBY

OCHOBHBIE dTanbl

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#tprogram- 11-

33 HBOJIIOLUH KMBOTHOI'O MHpa 0.25 0 Kklass
OBOIONNS KUBOTHBIX.
[IpakTuyeckas pabora https://lesson.edu.ru/06/11
34 «M3y4yenne ocobeHHOCTEH 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
CTPOCHHUSI TO3BOHOUHBIX klass
JKUBOTHBIX»
https://lesson.edu.ru/06/11
PasBuTne xu3nu Ha 3emiie https://www.yaklass.ru/p/biologia#program- 11-
35 0 3paM U MeproiaM 0 0 klass
MaccoBbIe BHIMHUPaHHS — https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program- 11-
36 JKOJIOTUYECKHUE KPUSUCHI 0 0 Klass
MPOIILTIOTO
CoBpeMeHHBIH https://lesson.edu.ru/06/11 o
. https://www.yaklass.ru/p/biologia#program- 11-
37 JKOJIOTUYECKUI KPU3UC, ETO 0.25 0 klass
0COOEHHOCTH —
https://lesson.edu.ru/06/11
CoBpeMeHHas cucTema https://www.yaklass.ru/p/biologia#program- 11-
38 OpPraHMYECKOTO MPOIIJIOTO 0 0 Kklass
OCHOBHLLC https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program- 11-
39 CHCTEMATUYECKUE I'PYIIIILI 0.5 0

OpTraHnu3MOB

klass
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AHTpOI10JIOTHS — HayKa O

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program- 11-

40 YeJIOBEKE 0 0 klass
https://lesson.edu.ru/06/11
PasButue npencrasieHui o https://www.yaklass.ru/p/biologia#program- 11-
4l IPOMCXOKICHUHU YEIOBEKA 0 0 klass
Mecro denoBeka B CUCTEME
OpPraHUYEeCKOro MUpa.
JlaboparopHas paboTa https://lesson.edu.ru/06/11
42 «M3yuenue 0ocoOCHHOCTEH 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
CTPOEHUS CKEJleTa YeI0BeKa, klass
CBsI3aHHBIX C
MMPAMOXOKIACHHUEM)
https://lesson.edu.ru/06/11
JIBrKy1mye CuiIbl https://www.yaklass.ru/p/biologia#program- 11-
43 aHTPOIIOreHe3a 0 0 klass
CootHoteHne https://lesson.edu.ru/06/11
m OMOJIOTHYECKUX U 0.95 0 https://www.yaklass.ru/p/biologia#program- 11-
COLIMATBHBIX (JaKTOPOB B ' Kklass
AHTPOTIOTEHE3E
https://lesson.edu.ru/06/11
OCHOBHBIE CTaIUU https://www.yaklass.ru/p/biologia#program- 11-
45 aHTpOIIOTeHe3a 0 0 Kklass
TlaieoreHeTiKa 1 https://lesson.edu.ru/06/11
46 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-

naJJCoOrcHoOMHKa

klass
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:‘)BOJ'IIOHI/ISI COBPEMCHHOI'O

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#tprogram- 11-

a7 YenoBeKa 0 0 Kklass
Yenosedeckue pacel. https://lesson.edu.ru/06/11
[IpakTudeckas padora https://www.yaklass.ru/p/biologia#program- 11-
48 «/3yueHue 3K0J0rn4ecKmx 0 05 klass
ajanTaiui 4eJIOBEeKay
https://lesson.edu.ru/06/11
MexaucuuImHapHble https://www.yaklass.ru/p/biologia#program- 11-
49 METO/IbI AHTPOIIOJIOTHH 05 0 klass
https://lesson.edu.ru/06/11
3apoxICHUE U PA3BUTHE https://www.yaklass.ru/p/biologia#program- 11-
o0 0 0 klass
JKOJIOTHU Klass
MeTo1p1 SKOJTOTHH.
JlaGopaTtopHnast pabota https://lesson.edu.ru/06/11
51 «3yueHne MeTo10B 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
IKOJIOTUYECKUX klass
HCCIICIOBAHUI
https://lesson.edu.ru/06/11
3HaueHrEe DKOJOTHYECKUX https://www.yaklass.ru/p/biologia#program- 11-
52 N 0.25 0 Klass
3HAHUHN JJT YeJIoBeKa K1ass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
53 Dkonornyeckue HaKTopsI 0 0

klass
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AlGuotnueckue GpakToOpHbI.
CBeT Kak 3K0JIOTHYeCKuit
daktop. JlaboparopHas

https://lesson.edu.ru/06/11

54 pabota «BrlisiBIeHHE 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
IpUCIIOCOOIEHH I klass
OpPraHU3MOB K BIIUSHUIO
CBETa»
AbuoTtndeckue (HakTopsl.
Temneparypa kak
?ﬁ%ﬁ;ﬁiﬁ;ﬁ%ggp' https://lesson.edu.ru/06/11 o
55 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
«BrisiBICHHE Klass
MIPUCTIOCOOICHUI
OpTraHru3MOB K BJIUSAHHUIO
TEMIIEpaTypbI»
AbuoTtnueckue GpaxkTopsl.
BrnaxnocTh Kak
9KOJIOTUYECKUHN (aKTop. https://lesson.edu.ru/06/11
56 JlaboparopHas paboTa 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
«AHATOMHYECKHE klass
0COOEHHOCTH pacTeHH U3
Pa3HbIX MECT OOUTaHUS»
https://lesson.edu.ru/06/11
Cpenpl oouTanus https://www.yaklass.ru/p/biologia#program- 11-
o OpraHu3MOB 0.25 0 klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
58 buonorunueckue puTmsl 0 0

klass
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https://lesson.edu.ru/06/11

JKusnenHble bopmbr https://www.yaklass.ru/p/biologia#program- 11-
59 0.25 Klass
OpTraHU3MOB Klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
60 BuoTtnueckue akropsl 0 Klass
3HavyeHHEe OMOTHYECKUX
B3aUMoneiicTBHi IS https://lesson.edu.ru/06/11 _ _
61 05 https://www.yaklass.ru/p/biologia#program- 11-
CyIIIECTBOBaHUSI OPraHU3MOB Klass
B cpezie 0OuTaHus T
https://lesson.edu.ru/06/11
DKOJOTHUYECKHUE https://www.yaklass.ru/p/biologia#program- 11-
62 XapaKTEPUCTUKHU ITONYIISIINN 0.25 klass
OCHOBHBIC TIOKa3aTeIN https://lesson.edu.ru/06/11
63 MOMYJISIIAN: YUCIEHHOCTb, 0 https://www.yaklass.ru/p/biologia#program- 11-
IUIOTHOCTh, BO3pAacTHas U klass
MOJIOBAsI CTPYKTypa
OcHOBHBIC ITOKa3aTenNn https://lesson.edu.ru/06/11
64 MOMYJISIAN: POKIAEMOCTb, 0.95 https://www.yaklass.ru/p/biologia#program- 11-
MPUPOCT, TEMIT POCTA, Kklass
CMECPTHOCTh, MUT'pAllN
https://lesson.edu.ru/06/11
DKoJjoruyeckas  CTPYKTypa| https://www.yaklass.ru/p/biologia#program- 11-
65 MomyJisiquunu 0 @
66 Junamuka nomynsuuu u eé 0 https://lesson.edu.ru/06/11
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perynsnus

https://www.yaklass.ru/p/biologia#tprogram- 11-

klass

KpI/IBBIe pocTa YHUCICHHOCTHU

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program- 11-

67 nonyJyianuu. Kpussle 0 0 Klass
BBI’)KUBAaHUA
DKoJ0oTHYECKas HUIA BUA. https://lesson.edu.ru/06/11
68 JlaGopaTtopHnast pabora 0 05 https://www.yaklass.ru/p/biologia#program- 11-
«IIpucnocobieHust cemMmsiH ' klass
pacTeHUl K pacCEeICHUIO»
https://lesson.edu.ru/06/11
Bug xak cucrema https://www.yaklass.ru/p/biologia#program- 11-
69 . 0.25 0 K
MOMYJIALANA klass
https://lesson.edu.ru/06/11
20 3aKOHOMEPHOCTH MOBEICHUS 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-
Y MUTPAIAi )KHBOTHBIX ' klass
https://lesson.edu.ru/06/11
Co00111eCTBO OPraHU3MOB — https://www.yaklass.ru/p/biologia#program- 11-
71 0 0
OHMOILIEHO3 klass
https://lesson.edu.ru/06/11
OKxocucrema Kak OTKpbITast https://www.yaklass.ru/p/biologia#program- 11-
72 0 0
cucreMa klass
KpYroBODOT BELIECTE 1 https://lesson.edu.ru/06/11
by P https://www.yaklass.ru/p/biologia#program- 11-
73 IIOTOK DHEPIHUH B 0 0

OKOCHUCTEMEC

klass
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OCHOBHBIE ITOKa3aTeIn

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program- 11-

4 9KOCHUCTEMBI 0 0 klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
75 DKOJIOTUYECKHE TUPAMHUJIBI 0 0 Klass
https://lesson.edu.ru/06/11
HU3smenenus cooOmiecTs — https://www.yaklass.ru/p/biologia#program- 11-
76 0.25 0 K
CYKIIECCUU klass
IIprpoaHbIe SKOCUCTEMBI. https://lesson.edu.ru/06/11
27 DKOCHUCTEMBI 03€P U PEK. 0 0 https://www.yaklass.ru/p/biologia#program- 11-
DKocucTeMbl MOpel U klass
OKEaHOB
D HDOLHELC SKOCHCTEMEI https://lesson.edu.ru/06/11
pHpoaL ) https://www.yaklass.ru/p/biologia#program- 11-
78 DKOCUCTEMBI TYHJIP, JIECOB, 0 0 Klass
CTeneH, MyCThIHb
https://lesson.edu.ru/06/11
AHTpPOIIOTE€HHBIE https://www.yaklass.ru/p/biologia#program- 11-
79 0 0
3KOCHUCTEMBI klass
YpOodKOCHCTEMBI. https://lesson.edu.ru/06/11
50 [IpakTuueckas pabora 0 05 https://www.yaklass.ru/p/biologia#program- 11-
«3y4yenue u onrcanue ' klass
ypOOIKOCHUCTEMBI
3 https://lesson.edu.ru/06/11
AKOHOMEPHOCTH . .
81 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-

(dhopMHUpPOBaHUSI OCHOBHBIX

klass
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B3aMMOJIENCTBUN
OPraHU3MOB B SKOCHUCTEMAX

MexaHu3mbl BO3ICUCTBUSA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpraHU3MEHHOM,

https://lesson.edu.ru/06/11

82 0.25 https://www.yaklass.ru/p/biologia#program- 11-
OpPraHU3MEHHOM,
klass
MONYJISIIMOHHOM 1
9KOCUCTEMHOM YPOBHSIX
https://lesson.edu.ru/06/11
Buocdepa — I
https://www.yaklass.ru/p/biologia#program- 11-
33 obmieruianeTapHast 000JI09Ka 0 Klass
3emin
https://lesson.edu.ru/06/11
VYuenue B. U. Bepnanckoro https://www.yaklass.ru/p/biologia#program- 11-
84 0
0 6uocepe klass
https://lesson.edu.ru/06/11
3aKOHOMEPHOCTH https://www.yaklass.ru/p/biologia#program- 11-
85 0.25
CyIIeCTBOBaHUS OHoCchepbl klass
https://lesson.edu.ru/06/11
86 KpyroBopoTs! BemecTs u 0 https://www.yaklass.ru/p/biologia#program- 11-
OHMOreOXUMHUYECKHE IIUKIBI klass
https://lesson.edu.ru/06/11
3oHanbHOCTH Ouochepsl. https://www.yaklass.ru/p/biologia#program- 11-
87 0
OcHoOBHBIE OMOMBI CyTIIN klass
https://lesson.edu.ru/06/11
88 YcToiunBoCTh OHOChEpHI 0.25 https://www.yaklass.ru/p/biologia#program- 11-

klass
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DKOJIOTHYECKHE KpU3HUCBhI U

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#tprogram- 11-

89 MX TIPUYHHBI 0 klass
AHTpONIOT€HHOE https://lesson.edu.ru/06/11
90 BO3JEHCTBHE HA 0.95 https://www.yaklass.ru/p/biologia#program- 11-
pPacTUTENIbHBIN U 5KUBOTHBIN ' klass
MHUP
https://lesson.edu.ru/06/11
BozaelicTBue denoBreka Ha https://www.yaklass.ru/p/biologia#program- 11-
1 ouochepy 0 klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
92 Oxpana npupo/sl 0 Klass
OCHOBHbIC IPHHIMIIbI https://lesson.edu.ru/06/11 _ _
N https://www.yaklass.ru/p/biologia#program- 11-
93 YCTOMYUBOI'O Pa3BUTHUSA 0 Klass
YeJI0BEUECTBA U MPUPOJIBI
PanuonansHOE
MPHUPOJIONIOIb30BAHNE U https://lesson.edu.ru/06/11
94 COXpaHCHHE 0.25 https://www.yaklass.ru/p/biologia#program- 11-
OMOJIOTTYECKOr0 klass
pa3zHooOpaszus 3eMiu
https://lesson.edu.ru/06/11
O00011eHME 10 TEME _ . .
. https://www.yaklass.ru/p/biologia#program- 11-
95 «MuKpo3BOIIOLUS U €€ 0

pe3yabTaTh»

klass
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
klass

O0o001eHue no Teme
96 «Makpo3BoTIoIHs U e 1 0 0
pEe3yIbTaTh»

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
klass

O00011EeHME 110 TEME
97 «[IpoucxoxaeHue u 1 0 0
pa3BUTHE KU3HU Ha 3eMIIe»

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-

O060011IeHNE 10 TEME
08 «IIpoucxoxeHue YeaoBeKa 1 0.25 0

klass
- aHTPOIIOTEHE3»
O0o006111IeH1E 10 TEME https://lesson.edu.ru/06/11
99 «IKOJIOTHUS - HAyKa O 1 0 0 https://www.yaklass.ru/p/biologia#program- 11-
B3aMMOOTHOIIIEHUIX klass
OpPTaHU3MOBY

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
klass

O00011IEHNE TT0 TEME

100 «OpraHusMmel U cpena 1 0.25 0
oOuTaHU»

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
klass

O00011IEHNE TT0 TEME
101 «DKOJIOTHS BUIOB U 1 0 0
MOy JIALIAI

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
klass

O0o001meHue no Teme
102 «buocdepa - rmobanpHas 1 0 0
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB

[10 IIPOTPAMME 102 8.75 75
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YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. TepemoB A.B., IlerpocoBa P.A. buosiorus. buojgornyeckue CucTeMbl U

npotuecchl. 10 knacc. YriayOneHHsli ypoBeHb. MHemMo3uHa, 2023.

2. TepemoB A.B., ITerpocoBa P.A. buosorus. 10 knacc. [Tocobue ans

CaMOCTOSITENbHOM paboThl 00y4aromuxcs (yriayOiaeHHbI ypoBeHb). MHeMO31Ha,

2023.

3. TepemoB A.B., IletpocoBa P.A. buosnorusi. buonornueckue CUCTEMbI U

nporiecchl. 11 kmacc. YueOnuk (yriyOneHHbI ypoBeHb). Muemo3uHa, 2023.\

4. Tepemor A.B., [TerpocoBa P.A. buonorus. 11 knacc. [Tocobue ms
CaMOCTOATENBHOM paboThl 0Oyvaronuxcs (yriyOJeHHbIN YPOBEHB ).
MuemosuHa, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. TepemoB A.B., IlerpocoBa P.A.: Kak o6yuats 6uonoruu. buonoruueckue
cucteMsl U npouecchl. 10 kimacc. Metonudyeckoe mocooue sk yauTeds.
Bnanoc, 2022.

2. TepemoB A.B., IlerpocoBa P.A. buonorus 10-11 xmacc. Metoanaeckoe
nocobue i yuuTend. YTiiyOneHHbli ypoBeHb. MHeMo3uHa, 2022.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru/lesson/

https: //lwww. yaklass. ru/p/biolo gia#pro gram- 10-klass
https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program- 11-klass
https://school.infourok.ru/videouroki?predmet=biologiya&klass=10 klass
https://school.infourok.ru/videouroki?klass=11 klass&predmet=biologiya

ok wpdE
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