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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepanumn»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NPEIMETHI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpeIHUM MpOoQecCHOHATbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
o0yJaromuxcss W CTUMYJIHPOBAHWEM HWHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHHA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueoHoro npeamera «bruonorusy Ha yriryOaEHHOM ypoBHE, OonpeaessieT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C Y4€TOM MEXNpPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JOTHMKM Y4eOHOro Imporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPHUEHTHPOBAHHBIX Ha (QOPMHPOBAHHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buomorus» B peanuszanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynpTaraM oOydeHHss W B (OpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NEeSITeIbHOCTH O0YyYaroluXcsi M0 OCBOEHHMIO COJEepKaHUs OHOJOrMYECKOro OoOpa3oBaHMs Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOnbiit peamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBepIIaeT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
oOyyaromuxcss O JKMBOH TpUpPO/AE, OCHOBAX MOJEKYJSPHOM M KIETOYHOH Ouosoruw,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJATrOTOBKY OOyYaromuxcs K TMOCIEAYIOUIeMy MOJIY4YeHHI0 OHOJIOrHuyeckoro oOpa3oBaHHUs B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIISIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lelioB OHWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kimaccax 3Tv 3HaHUS TOTY4YalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOaeHb
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKJIAHOTO U TMOUCKOBOTO XapaKTepa, KOTOPble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
MOCIIeAYIOMEro BeiOOpa npodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHWHA C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emile, COXpaHEHHs OHOJOTMYEeCKOro pazHooOpa3us
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTUH, aKTyaIH3UPYIOTCS 3HaHUS OOydYaromuxcs M0 OOTaHWKE, 300JOTHH, aHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJALNU, OHOLEH03a, AKOCHCTEMBI, O BBLAAIOIIUXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, NMPUKIAJAHBIX ACHEKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca OO0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaja B COJEPKaHUU MPOTrPaMMBbl 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

[lenp u3yuenus: yuebHoro npeamera «buonorus» Ha yrmyOn€HHOM ypOBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U IPHUOOPETEeHHE YMEHUM MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K ompenenéHHoi o0sactu mpoecCHOHATILHON NEATEeIbHOCTH, CBA3aHHOW ¢ OWONOTHEeH, WIN K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
obecreunBaeTCs pereHrueM CAeAyIOIMNX 3a/1ayu:

OCBOCHME  OOYYaIOIIMMUCS  CHUCTEMbl  OWMOJIOTHYECKHUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIiIaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKHX CUCTEM (KJIETKA, OpTraHu3M, MOIMYJISIUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUH U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTHUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIQJICHHE OOYYArONIUMHUCA YMEHHSIMHU: CaMOCTOSITEIbHO HAXOJWTh, aHAIU3UPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
SKOHOMHMYECKHMHU M SKOJIOTMYECKUMHU NpoOJieMaMu YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHHUS B IPUPOJE M OOeCTieYeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pasBUTHE y OOYYAIOIIUXCSl MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MIPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOMICH KYJIbTYpBI MOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpeTeHue 00y4arIMUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npodunakTuku  3a0oNieBaHUM,  oOecriedyeHWe  OC30MACHOCTH  JKU3HEICATCIILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON  TPAaEKTOPUH, CIHOCOOCTBYIOUICH MOCIEAyIOmEMY HpOopecCHOHATHLHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uwaca: B 10 kmacce — 102 ugaca (3 uaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot6op opraHu3alMoOHHBIX (QOpM, METOJOB U CpPEeACTB OO0ydeHuss OWOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMoIOTHYEeCKOro 00pa3oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIErO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM TMPH OOy4YEHHH OMONOTHMH Ha YyriyOJEHHOM ypOBHE SIBISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BHIITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThKa KOTOPBIX
OTIpE/ICNAETCS YUYUTENIeM Ha OCHOBE HMMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICAOBAHMS B OMOJIOTHH.

3HayeHue OuojoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouonorueil. 3HaueHue OWUOJOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
HIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C APYTHMH HayKammu», «CructemMa OMOIOrHYecKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKpBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEIEHHUE, Pa3APaXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3yvaromue KkuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMOM U HE3aBUCUMOU
nepeMeHHOH. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOoBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KE€HUSI pe3ysbTaTOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE MpPU3HAKK JKU3HU», «bHOIOrMYecKre CcHucTeMbDy,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PUPOJIBD».

O6opynoBanue: 1abopatopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHH, M3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuE pa3IMYHBIX METOAOB IPU M3YYEHUU JKUBBIX
CUCTEM.

Tema 3. buosorust KieTrku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPHUH.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvroe (npudicusnennoe) uzyyenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIpPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenxoBoi Mousiekyisbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS M (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMU
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JHK. Buast PHK. @ynkunn PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenPUPOOHbIX AHATLO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IPHUPOJE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuupel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHue MoJieKyJibl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUM KJIETKHU

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIA (muddysus, obnery€éunas auddysus), aKTHUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHne TIpaHYJISpPHOTO peTUKyiayMa. Mexanusm nanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxoes 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHIApUA © miacTul. IlepBuuHble, BTOpPUYHBIE U CJIOXHBIE IIJIACTH]IBI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M (QyHKUIHMHM HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpomiaMeHTbl. AKmuHo8bie
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHOU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIETKH», «CTpoeHHe KUBOTHOU
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: mpespauieHne ATO B 00MEHHBIX Ipoleccax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa u MexaHusM geiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oKcueenHvlll  pomocunmes y oaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponpb xjmopomiactoB B mpouecce porocunTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTHMH W BO30YAMTENIH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnuyeckue peakuuu. OkHcIUTENbHOE (GOoChHOpUIHPOBAHUE.
Onepeus membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE /ISl PUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaJTUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2eno. Perymsius 0OMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aborneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINIA, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyute. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii numkin, ero mepuonasl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEepUOIbl
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHU — KapUOTHUIl. JIMIIOWIHBIA U TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsmuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierodHas ruOenp —
arornTo3.



Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  Ye€JIOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIUTETUAIbHAs,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeKka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Mutanue opranuszmoB. [lormomienre BOJBI, YIICKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Heixanue opranu3MoB. [[pixanue pacrenuid. J{prxanue sxuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIAINH JIETKUX Y NITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbuple Bakyonau. Opranbel BbiaeneHus. OuibTpauus, cekpenuss U obpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHKkunoHupoBanue Heppona. OOpa3zoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI U X MIPOU3BOAHBIC. 3allUTa OPTaHU3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. bBepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBnast cucrema u pediexkTopHas peryisius y >KUBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryysiiiusi U SHIAOKPUHHAs CHUCTEMa JKMUBOTHBIX W 4yesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuel U cxembl: «OIHOKIETOYHBIE BOAOPOCITH», «MHOTOKJIETOYHBIE BOJOPOCIN,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpraenurensHas cucteMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIb, «MMyHUTET,
«Kumegnononoctapie», «CxeMa MUTaHUS pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cucreMa MIIEKOMUTAIOIINAXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun pacTeHUI Pa3HBIX OT/EIIOB, BIAXKHBIC MTpEnapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHuss Kpaxmaia © OenkoB TMoja JeiictBueM (epMeHTOB, 00OpyIOBaHHME IJIs



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kieTku, unm ramerel. Meio3. Crangum Mmeitosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasurue. l'ameroreHe3 y JKMBOTHbIX. [lonoBble  kemnes3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOJIOTUS — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogantnoe opodrenue. bracmyna, munvl
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BHBaloOIIErocst 3apojpliia (3MOpUOHANbHAS WHAYKIMS). 3akiajka IjlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y JKUBOTHBIX M yesoBeka. [leprojpl OHTOreHe3a uyesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENbHBIX OpraHu3MoB. J[BOWHOE OIIOOTBOPEHUE Yy
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOE pasMHOKeHUE», « TUIBI OECTONOro pa3MHOKEHUS»,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsimoe u Hempsimoe pa3ButTHe», «Pa3BuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Butue narymkny», «JIBoiiHOE OIJIOJOTBOPEHHUE Y IIBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycThl», <«OKM3HEHHBII HUKI MXa», <«OKU3HEHHBIH IUMKJI NanoOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX yu€HBIX B pa3BUTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJbTEPHATUBHbIC IPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA MPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Basuios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTonornyeckrie 0OCHOBBI AUTMOPUTHOTO CKPELTUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HeaUIeNbHBIX T'eHOB. KoMIsieMeHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupymoniee ckpeiupanue», «Hemoanoe qomunuposanuey, « CliemIeHHOE HaclleJ0BaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pasus ruOpua0B IEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3oduinay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBie TeHoTHnia W cpeabl npu (opmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuoHHslf psa v BapuauuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIAepHBIE M IUTOIUIa3MAaTUYECKHUE MYTallUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Buapl u3mMeHumBOCTHY, «MOAM(PUKAIMOHHAS W3MEHUYUBOCTDHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IUYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM unciie ¢ moMounbio [11P-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHYECKUX 3a00JIeBaHUU deloBeKa. MearKO-TeHEeTHUECKOe
KOHCYJIbTUpOBaHuEe. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUYECKOTO Ipy3a». DTUYECKHUE ACTIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XMMHYECKOMY 3arpsA3HEHHMIO OKpYyXarollell cpenbl. ['eHeTmyeckass NpeApacroyiOKEHHOCTh
YeJIoBeKa K MaTOJIOTHSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«['eHeTnueckue 3a00J1eBaHUS YCTOBEKAY).

IIpakTnyeckas padora «CocTaBjIieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3JJaHMM COPTOB pACTeHUW U TMOpoaA KUBOTHbIX. CopT, mOpoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. McnbiTanue npousBoautesel mo motoMctBy. OTOop mo
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JAHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJIbTYpPHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuAuHT. ['eTeposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIMH pacTeHUH |
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTE€HUN U MX AUKUX
poauyei i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CeilbCKOX03AUCMEEHHbIX U NPOMBILCIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHoL0ULL.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PAaCTEHHUU M MOPOJ JOMAIIHHUX
YKUBOTHBIX).



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (pepMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauuuoHHass OHUOTEXHOJIOTHA: XJieOoIeueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CoziaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAIPaBIEHHOTO  W3MEHEHUS W
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi THOpUIM3alUs M COMATHYeCKHi »MOpuoreHe3. lcmomp3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANMIEKIETOK M KIOHMPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMM SAEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonoruu. IloctrenoMHas nudposast meaununa. [TLP-auarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OuomH)xeHepuss i pa3paboTku  (PyHAaMEHTaIbHBIX OCHOB MEIUIMHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHKImonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «['eHHas HHKEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenune u pasBUTHE IBOJIONMOHHBIX NPeICTABJICHUH B 0M010THHI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBuwxyume cuinel 3Boironuu  BugoB mo Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTD
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOTIOIMOHHON TeopuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunaero)», «JlecTHua >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opMbl 060pbObI 3a cymecTtBoBaHuey, «lloponbl romy6eit», «Muoroobpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
MOJIO’KEHUS CHHTETHUECKOM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3naeMeHTapHas eAuHuLa 3BoolMU. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (HAaKTOPHI (IBMIKYIIME CHIIBI) JBOJIONMH. MyTalMOHHBIA MpOIIecC.
Kom0OunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHalpaBli€HHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue 2eHemuyecko2o pasHoobpaszus: npuduHvl u cieocmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOLIMH, paspbiBatomuil (qu3pynTtuBHblii). IlomgoBoit otdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOiaeHnit y opranuzMoB. ApomMopdo3bl U uanoagantanuu. [Ipumeps! npucnocodieHuit
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
M3onmsauust — ximroueBoil (akrtop BupooOpazoBanus. I[lyth u cmocoObl BHI000pa30BaHUSA:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHON OWONIOTMM B pa3pabOTKE HAyYHBIX METOJO0B COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

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

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1aypCcKoii», «lomynsioHHbIe BOJTHBI YUCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTENIBCTBEHHAs OKpacka >»XHMBOTHBIX», «lIpemynpeknaromas oOKpacka >KHBOTHBIX»,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJIOB cHHULY, «llomummonasl pactenuit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIN3KUX BUI0B, 00pPa30BaBLIMXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 e€é pe3yJbTaTbl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiu. BUIBI-9HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(OIOTHIECKHE METOIbI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
I'oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHble OpraHsl U aTaBU3Mbl. MosekyspHo-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BONIOUMHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGmuupl u cxembl: «PUIOreHETUYECKUH PsIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpHI YelOBEKa W MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJIS)KH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepxkenue onbitamu @. Penu, JI. Cnannannanw, JI. Ilactepa.
[TponcxoxkaeHue )Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUUYECKasi 3BOJIONHS. AOHOT€HHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHHMYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanel oprannyeckoil 3Bostouny. [losiBIeHHE M 3BONIOLMS NEPBBIX KIIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxnenue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIOIUS TO3BOHOYHBIX. [IponcxoxaeHue ampuOnii U pernTuIwii.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUI. [IpuHiun kimrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHO301. OOmias XapakTepucTUKa KIMMaTra M TeoJIorMYecKux Impoueccos. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHi. COBpEMEHHBIN 3KOJOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo3apoXJeHus ku3Hm», «Cxema ombita C. Mwmmtepa, I'. IOpu», «Otansl HeopraHndecKkou
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucremMa 3>KUBOM HPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «PuHmopuTH», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOrOKIETOUHbIE BOoJopocian», «Mxm», «I[lanmoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢ho3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«HneHucroHorue», «PbI10BDY, «3eMHOBOIHBIEY, «IIpecmpikaroniuecs», «Ituup»,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHMUYECKUX OCTATKOB OPIaHU3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnasi pabGora «l3yueHue U OIUCAaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJICTABICHUN O MPOUCXOXKICHUU 4YeIOBEeKa. PenurunosHbie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpuosoruyeckue, (HU3N0IOro-0MOXUMHUYECKHe, MoBeAeHuecKkne. OTaHuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOX0K/I€eHNE U KOMILIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojgoBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (pakTopbl) — aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEIKU IroAcH. YenoBek yMenblid, EpBbIE M3TOTOBIEHUS Opyaui Tpyna. Uemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THUIIA, JEHHCOBCKUUN
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeKka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MytaunoHHbIH Tponecc U nonuMopdusm. IlonynsuuoHHble BOJIHBI, Apeiid T€HOB, MUTpALUs U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCeJICHWsl 4YeloBeKa II0 IUlaHeTe. EIMHCTBO 4enmoBeyeckwx pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy>Karoliel cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciurmHapaple MeToabl B (u3Wyeckor  (OMOIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMenbli», «HenoBek NpAMOXOIaIui», «/eHncoBCKUl 4eToBEK»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

OO6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, PeIMETOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepena YeJOBEKa M Yeperna IIMMIAaH3€, MOJENb KUCTH YelOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopnas pabora «M3ydeHne oOCOOEHHOCTEH CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JI0rMYECKUX afanTalui YeIOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst u 3amaum skonorun. Csizb
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY>KAIOILIEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM Ui 4YeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «/3ydeHne METOI0B KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl u cpeaa 0OMTaAHUA

Okonorudyecknue (GakTopbl U 3aKOHOMEpHOCTHM uX jedctBusa. Kitaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil akrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHui K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIC U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KyCTapHHKH, KyCTapHUYKH, MHOTOJETHHE TPaBbl, OJIHOJICTHHE TPAaBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomnepamnus, MyTyalu3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl U cxeMbl: «JKonorudeckue GpakTopb», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puTMbDY, « KuzneHHbIe GOPMBI pacTeHHI», « Ki3HEHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OOGopynoBanue: TepOapuu pacTCHUW W JKUBOTHBIX, TPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapudl M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepei, repOapuu pacTeHHi, OTHOCSIIMUXCS K TUrpoduTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYII, KOJUIEKIWH IKHBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMyd TNPUCHOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUH JKU3HH, repOapuul Hu
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMUHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padotra «BbisBIeHHE NPUCIOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasi cucreMa.
Pons HeomgHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nonynsnud. KpuBble pocTa uwucieHHOCcTH mnomynsuuu. Kpusble BbDKHMBaHUS. Perymanums



YUCIIEHHOCTU TMOIMYJISIUA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisuuu», «Bo3pactHele nupamuael nomyisiuum», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcCHOBHBIE MTOKA3aTeNN YKOCUCTEMBI. buomacca n npoaykuusa. IKOJIOTUYECKUE MTUPAMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTeHHBIE BO3JCHCTBHS Ha cykieccuu. KinmMakcHoe cooOmIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pasmuuusa Mexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, TOMYJSUMM U DKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llemu muTaHus (macTOMIHAs, JETPUTHAsN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca moclie moxapa», «IKocucTemMa 03epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM TOWMEHHBIH JyT, 03ep0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. PazButue npencrasienuii o 6uocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammyeckoe paBHOBecue B Oumocdepe. KpyroBopoTbl BemecTB H
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS JKHUBBIX CHCTEM, OIEHKa HMX pPECYpCHOrO TMOTEHIHala u
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMbl cymmy», «Knumatudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii nec.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3Ayxa. 3arps3HeHHE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansembie npupojansie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontvie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoHCTpaL U

Tabmupl u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHUe TUAPOCcPepb,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MIPOrpaMM CPETHETO OOIIEero 0Opa30BaHuUs: TUMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOINPEJIEICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YyeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAaMH, NPHUCYIIUMU  CHUCTEME
Ouosoruyeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOliecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CIOCOOCTBYIOT MpoOLleccaM CaMOMO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JIMYHOCTH, HATPUOTU3MA U
YBaXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUAIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYKaroLIEn cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMM, TIO3UTUBHBIX BHYTPEHHHX
yOeXKICHHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHHne KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpasaIaHCKOro BOCUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA |
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATETHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yYUThIBaTh B CBOMX JCUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3aJa4, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COIePIKAHNUS;

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JocTXeHusIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CITYKCHHIO ¥ 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUM C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH,

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alis 3J0pOBOro U 06e30MmacHoro oopasa *U3HU (30pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJCH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM NpodecCHOHATBLHON NeATeTbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPO/E KaK UCTOUHUKY >KU3HH Ha 3emIe,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBWJI TOBEJICHUSI B NMPHUPOJE, HANpPaBICHHBIX Ha COXpaHEHHUE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJNbTYpPbI, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JAEITeTbHOCTH YKOJIOTUYECKOM HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UUTATEIBCKON KyJIbTYPhl KaK CpEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €JUHCTBE NpPUPOABI, YelOBeKa U OoOIecTBa, B MO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI IpU U3y4EHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI HAa OCHOBE HAyuyHbIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyUYE€HUIO HOBBIX 3HAaHUU 1O OHOJOTMU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS YUeOHOro mpeameTa «bHONIOTHS» BKITFOYAOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIICCTBO, SHEPTHUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT WU JIpyTrHe); yHUBEpcajbHbIC
yueOHbIe JeicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATHUBHbBIC, PETYJISTUBHBIEC), 00OECIICUHNBAIONINE
dbopmupoBanrue (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOIUXCS,
CIIOCOOHOCTh o0yyaromuxcs HCIOJIb30BaTh OCBOCHHBIC MEXTUCIUTTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIe YyueOHBbIC JAEWCTBHUS B II03HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

B pesynbraTe wu3yueHus OHONOTMM HA YPOBHE CpPEAHEr0 O0OIIero oOpa3oBaHUs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHbIe Yy4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
y4eOHbIe JeHCTBHS, COBMECTHAS JI€ATEIbHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYJIMpOBaTh M aKTyalIM3HPOBATH MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTAThI JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIyKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaxX, a TakKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTEepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE IeHCTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHble BUJBI JEATEIbHOCTH 110 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl Ul JOKa3aTelbCTBA CBOUX YTBEP)KICHUH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC HWJEH, MNpPEUlaraTh OPUTMHAIBHBIC TOJXOAbI M PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JUTEepaTrype, OMOJOTHYECKUX CIIOBApsSX U CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GbopMyIMpOBaTh 3ampOChl M MPUMEHATh Pa3IMYHbIE METOJbI IMPH IOMCKE U O0TOOpe
Ounonoruueckoit nHGoOpMaIuu, HEOOXOIMMOM JIJIs1 BHITTOJIHEHUS yUEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMYy HpeICTaBICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS U B3aUMOJEHCTBUS, MOHMMAThb HaMEpPEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JIEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOI paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIEHUS NpPOOJEM M HX pELIeHHs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO MIMPOKOM APYIUIIMHU B Pa3HbIX 00JIACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENIBbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEWCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U aPTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3ysibTaThl OCBOEHUS coOjep)kKaHMs yueOHoro mpenmera «buonorus» Ha
yriy0IEHHOM YPOBHE OPUEHTHPOBAHEI Ha o0ecrieueHrne MpoQrIbHOTO 00yYeHUs 00YJarOIIIXCs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYEcCKUe sl OWOJIOTUM HAay4HbIE 3HAHWSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUH M MX HPUMEHEHHIO B PA3JIMYHbIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX CUTyauusx. [IpeamerHble pe3ysbTaThl IPEICTaBIEHbI 110 r0JlaM
U3YYEHHUS.

[IpenmerHble pe3yabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOTO TPUPOIOTIOIB30BaHUS, O BKJIAJe POCCUMCKHUX U 3apyOeKHbIX
yU€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHbI U TOHATHUS (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneAcTBeHHocTH T. Moprana), yuenust (H. WM. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIENJIeHHs], YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HACIeICTBEHHOM u3MeHunBoct H. V. BaBuioBa), NpUHIMIIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHUM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpoHOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHesa, ’MOpuoreHe3a, MocTIMOPHOHAIBLHOTO Pa3BUTHUS, PA3MHOKECHHUSI,
WHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUAMHU, MEXKITY OPraHaMH U CUCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl OKa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX PYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U IMPAKTUUYECKHE padOThl, COOMI0AATh IpaBUiia IPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBATh JTUYECKHUE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUNA B 00JacTH
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETTLCKOTO X035 CTBa, MUILEBON
IIPOMBIIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEr0 NPOPEeCCHOHATBHOIO U BBICIIET0 00pa30BaHuUs.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
PAlMOHATILHOTO TPHUPOAONOIB30BaHUsA, U B (OPMHUPOBAHMH ILIEHHOCTHOI'O OTHOIIEHUS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBosonuu), ydeHus (A. H. CeBeproBa — 0 MyTsSX M HampaBIECHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), THUIOTE3bI (THnoTe3a «mupa PHK» V. ['unbepra);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, PKCIIEPUMEHT), CIIOCO0aMU BBISBICHHUS M OLIEHKH AHTPOIOI€HHBIX U3MEHEHUH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJIALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOWTaHMs, YepeIOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOIreHE3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCHCTEM MU HPUCHOCOOIECHUSMHU K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHUH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHHUs, €IMHCTBA YEIOBEYECKHUX pac, He0OXOAMMOCTU
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMH OHOJIOTMYECKUMHU HpoLlecCaMM U SABJICHMSMH, JelaTb BBIBOJIBI HU
IPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIy4YeHHbIE Pe3yJIbTaThl HA YUYEHUYECKUX KOH(EPEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oy Ty1ieil mpodeccuoHaIbHOM AesITeNbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHue KoJsnuecTBO 4acoB duekTpoHHbIe (LM (pPOBbLIE)
l'l/l'l pa3aesioB U TEM Bcero KOHTpOJIbeIe HpaKaneCKne 06pa30BaTeJ’ILHLIe PeCypChI
NnporpaMmMbI padoThI padoTbI
1 buonorus xak Hayka 1 bubmmoreka [IOK
https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
2 JKuBple cHCTEMBI U HMX 2 bubnnoreka IIOK
U3yUYCHUE https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
3 buonorus kineTku 2 0.5 bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
4 XuMudeckas 10 1 bubnnoreka IIOK
OpraHu3aIus KICTKU https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
5 Crpoenue u ¢yHKIUU 8 2 bubmuotexa [JOK
KJIETKU https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
6 OOMeH  BemecTB U 9 1 bubmuorexa [JOK
MIPEBpAICHUE YHEPTHH https://urok.apkpro.ru/?ysclid=In202v7fly
B KJIETKE 75428202#0online-lessons
7 Hacnencrsennas 9 0.5 bu6nuoreka [IOK
nHpOpMAaIHs u https://urok.apkpro.ru/?ysclid=In202v7fly
peanuzanus eé B 75428202#0online-lessons
KJICTKC
8 JKn3HeuHsli IUKJI 6 1 but6mmoreka [IOK
KJIIETKH https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
9 Crpoenue u GyHKIUH 17 1.5 bubnuoteka [JOK
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OpPraHHU3MOB https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons

10 PasmuoxeHHE u 8 15 bu6nmoreka [IOK
pa3BHUTHE OPTAHU3MOB https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
11 I'eneTnka — Hayka o 2 0.5 bubmuorexa [JOK
HACJIC/ICTBEHHOCTH | https://urok.apkpro.ru/?ysclid=In202v7fly
HU3MEHYHUBOCTH 75428202#0nline-lessons
OpPTraHHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubnmnorexka HOK
HACJICICTBEHHOCTH https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
13 3aKOHOMEPHOCTHU 6 1 bubnmnoreka HOK
U3MCHYMBOCTH https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons
14 ['eneTnka yeaoBeka 3 0.5 bubmuorexa [JOK

https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons

15 Cenekiusi opraHu3MOB 4 1 bu6nuoreka [IOK
https://urok.apkpro.ru/?ysclid=In202v7fly
75428202#0online-lessons

16 buorexnonorus u 4 bu6mmoreka [IOK
CUHTETHYECKAs https://urok.apkpro.ru/?ysclid=In202v7fly
ouosorus 75428202#0online-lessons

17 PesepBHoe Bpems 1 bubnmnorexka HOK

https://urok.apkpro.ru/?ysclid=1n202v7fly
75428202#0online-lessons

OBIIEE KOJIMYECTBO 102 0 13
YACOB II0 ITPOTPAMME
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11 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM KosauvecTBO 4acoB JaekTpoHHbIe (HU(POBHIE)
n/m NPpOrpaMMel Bcero KoHnTtpoJbHbie IIpakTH4eckue 00pa3oBaTe/IbHbIe pecypChl
padoThI padoThI
1 3apoxacHue u pa3BUTHE 4 bubmuorexa [JOK
9BOJIIOIMOHHBIX ~ MPEJACTABICHUIA B https://urok.apkpro.ru/?ysclid=In2
Ouonorun 02v7fly75428202#online-lessons
2 Mukpo3BoIOIuUs U €€ pe3yIbTaThl 14 2 bubnnoreka [JOK
https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#online-lessons
3 Makpo3BOTIOIUS U €€ Pe3yIbTaThl 6 bubmmoreka [JOK
https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0online-lessons
4 [IpoucxoxaeHue U pa3BUTHE >KU3HU 15 1.5 bubnnorexa [HOK
Ha 3emIe https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0online-lessons
5 ITpoucxoxnenue YeJI0BEKa — 10 1 bubnuoreka [IOK
AHTPOTIOTEHE3 https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0online-lessons
6 Oxonorus — Hayka 0 3 0.5 bubnuoreka [IOK
B3aUMOOTHOIICHHUSIX OPraHU3MOB | https://urok.apkpro.ru/?ysclid=In2
HAJIOPTaHU3MEHHBIX CHCTEM c 02v7fly75428202#online-lessons
OKpYXarollei cpenou
7 Opranusmel U cpeia 0OuTaHus 9 1.5 bubnmoreka [JOK
https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0nline-lessons
8 DKOJIOTHS BUJIOB U TIOMYJISAIIAN 9 0.5 bubmuotexa [JOK
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https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#online-lessons

9 Dkonorus COOOIIECTB. 12 0.5 bubnmoreka [JOK
DKOJIOTHYECKUE CUCTEMBI https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0online-lessons
10 buocdepa — rmobdanpHas skocucTema 6 bubmuorexa [JOK
https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0online-lessons
11 YenoBek U OKpy’Karomas cpeaa 6 bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0online-lessons
12 PesepBHoe Bpemst 8 bubnnorexa [HOK
https://urok.apkpro.ru/?ysclid=In2
02v7fly75428202#0online-lessons
OBIIEE KOJIMYECTBO YACOB TIIO 102 7.5

[NPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmvecTBO 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
n/m Bcero KoHnTtpoJibHbIe IIpakTHYeckune H3ydeHUs oOpa3oBaTe/IbHbIE pecypehl
padoThI padoThI
1 Buonorus KakK 1 04.09.2023 = bubmmoreka [JOK
KOMIUIEKCHAs HayKa M https://urok.apkpro.ru/?ysclid=In
KaK 9acTh COBPEMEHHOIO 202v7f1y75428202#0nline-
obmiecTa lessons
2 JKuBble cHCTEMBI W HX 1 05.09.2023  bub6mmoreka [IOK
CBOICTBa https://urok.apkpro.ru/?ysclid=In
202v7f1ly75428202#0online-
lessons
3 YpoBHEBas opraHuzaius 1 07.09.2023 = bubmmoreka [JOK
JKHUBBIX CHCTEM https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
4 Ucropust OTKpbITHUS U 1 11.09.2023 bubnmorexa LIOK
H3yYCHUS KIIETKH. https://urok.apkpro.ru/?ysclid=In
Knerounas Teopus 202v7fly75428202#0nline-
lessons
5 Meroasl MOJIEKYJISIPHOI 1 0.5 12.09.2023 = bubOmmoteka [IOK
U KIETOYHOH OWOJIOTHH. https://urok.apkpro.ru/?ysclid=In
[Ipaktnyeckas  pabota 202v7t1y75428202#0nline-
«3yuenue METOJIOB lessons
KJIETOYHOU Omosorun
(xpomarorpadus,
anexTpodopes,
muddepeHraIbHOe
LeHTpudyruponaHue,
I1LIP)»
6 XUMUYECKUH COCTaB 1 14.09.2023 but6mmoreka [IOK
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KIJIICTKHU

https://urok.apkpro.ru/?ysclid=In

202v7fly75428202#0online-
lessons

7 MuHepaibHbIe BELIECTBA 18.09.2023 = bubmuoteka LJOK
KIIETKH, 1704 https://urok.apkpro.ru/?ysclid=In
Omosorudeckas poib 202v7f1y75428202#0nline-

lessons

8 Oprannyeckue BelecTBa 0.5 19.09.2023 bu6nmmoreka [IOK
KIeTKH  —  OemKH. https://urok.apkpro.ru/?ysclid=In
Jlabopatopuas  pabota 202v7fly75428202#0nline-
«OO0HapyxeHHe OeJIKOB € lessons
MOMOIIII0 Ka4eCTBEHHBIX
peaKuuii»

9 CBoiicTBa, 21.09.2023  bubmuoreka [IOK
KIaccuuKanus u https://urok.apkpro.ru/?ysclid=In
¢byHKIMN 6ETKOB 202v7f1y75428202#0nline-

lessons

10 Opranuyeckue BeEIECTBA 25.09.2023 = Bbubaunoreka [{OK
KJIETKHA — YTJIEBOJIBI https://urok.apkpro.ru/?ysclid=In

202v7f1y75428202#0nline-
lessons

11 Opranuueckue BeEIECTBA 26.09.2023 = bubaunoreka [{OK
KJIETKH — JIMITHIBI https://urok.apkpro.ru/?ysclid=In

202v7fly75428202#0nline-
lessons

12 HyxiienHOBBIE KHCIIOTEHI. 0.5 28.09.2023 = bubamotexa [{OK
JIHK u PHK. https://urok.apkpro.ru/?ysclid=In
JlaboparopHass  paboTta 202v7f1y75428202#0nline-
«MccnenoBanue lessons
HYKJICHHOBBIX  KHUCJIOT,

BBIJICTICHHBIX M3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Ctpoenne u GyHKIHH 02.10.2023 = bubmmoteka [JOK
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ATO. Hpyrue
HYKJICO3UATPUPOCHaTHI
(HT®)

https://urok.apkpro.ru/?ysclid=In

202v7fly75428202#0online-
lessons

14 CexBenupoBanne J[HK. 03.10.2023 = bubnuoreka LIOK
Meroasl FEHOMHKH, https://urok.apkpro.ru/?ysclid=In
TPAHCKPUNITOMHKH, 202v7f1y75428202#0nline-
MPOTCOMHUKHU lessons
15 Meroasl  CTPYKTYpHOM 05.10.2023 = bub6smoreka [IOK
Ouonorun https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0online-
lessons
16 Tursl KJIETOK. 09.10.2023 = bubmmoreka IIOK
ITpokapuoTHuecKas https://urok.apkpro.ru/?ysclid=In
KJIETKa 202v7f1y75428202#0nline-
lessons
17 Crpoenue 0.5 10.10.2023  bubnuoteka LIOK
AYKapHOTHIECCKOU https://urok.apkpro.ru/?ysclid=In
kinetkd.  [Ipaktuueckas 202v7fly75428202#0nline-
pabota «3yuenune lessons
CBOWCTB KJIETOYHOU
MeMOpaHbD)
18 IToBepxHOCTHBII 12.10.2023 = bubmuotexa [IOK
ammapart KJISTKU https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0online-
lessons
19 OnHoMeMOpaHHbIe 0.5 16.10.2023 = bubmmotexa LJOK
OpraHOU[IbI KJIETKH. https://urok.apkpro.ru/?ysclid=In
[Ipaktnyeckas  pabota 202v7f1ly75428202#0nline-
«3yueHne  IBIKEHUS lessons
IIUTOTUIA3MBI B
PACTHTETBHBIX KIETKAX)»
20 IlosnyaBTOHOMHBIE 0.5 17.10.2023 = bubmuotexa [JOK

OpraHon bl KJICTKHU.

https://urok.apkpro.ru/?ysclid=In
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MUTOXOHJIPHH,
IJIACTHU/IBL.
Jlaboparopnas ~ pabota
«Hccnenosanue
IJ1a3MOJIN3a u
JCIIa3MOJIH3a B

PACTUTCIIBHBIX KJICTKAX»

202v7fly75428202#0online-
lessons

21 HemeMmOpaHnHbIe 19.10.2023 = bubmuoteka LJOK
OpPraHOM/IbI KJICTKH https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0online-
lessons
22 Ctpoenne u (QyHKUUU 23.10.2023  bub6muoteka [IOK
sapa https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
23 CpaBHuTenbHas 0.5 24.10.2023 = bubamnorexa [{OK
XapaKTEpUCTHKA KIIECTOK https://urok.apkpro.ru/?ysclid=In
sykapuoT. JlaboparopHas 202v7f1y75428202#0nline-
pabota «3yuenune lessons
CTPOCHUS KIIETOK
pa3IMYHBIX OPTaHU3MOBY
24 AccuMunsmus u 26.10.2023  bubmuoteka [IOK
AUCCUMHIISIIUSL —  JIBE https://urok.apkpro.ru/?ysclid=In
CTOPOHBI  METa0OJU3MaA. 202v7f1y75428202#0nline-
Tunsl oOMeHa BeIIeCTB. lessons
Jlaboparopnast  pabota
«3yyenne
KaTaJTuTUYECKOMN
aKTUBHOCTH (DepMEHTOB
(Ha mpuMepe aMmIIa3bI
WJIM KaTaJasbl)»
25 DepMeHTaTUBHBIN 0.5 06.11.2023 = bubnuoreka [IOK

Xapakrep peakuui

https://urok.apkpro.ru/?ysclid=In



https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons
https://urok.apkpro.ru/?ysclid=ln202v7f1y75428202#online-lessons

KJIETOYHOTO
MeTaboJn3Ma.
Jlaboparopnas ~ pabota
«3yuenue

202v7fly75428202#0online-
lessons

(hepMEeHTaTUBHOTO
paciierieHusl TIepoKCcHUIa
BOJIOpO/IA B
pacTUTENLHBIX u
KHUBOTHBIX KIICTKax»
26 benku-aktuBatopsl u 07.11.2023 = bubmmoreka [JOK
OeIKU-MHTMOUTOPBI https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
27 ABTOTpO]HBIH THUII 09.11.2023 = bubauoreka [IOK
oOMeHa BeIecTB https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
28 ®dortocunTe3 13.11.2023 bubnunoreka LIOK
https://urok.apkpro.ru/?ysclid=In
202v7t1y75428202#0nline-
lessons
29 XeMocHHTES. 0.5 14.11.2023 bubmuorexa [JOK
Jlaboparopuass ~ pabota https://urok.apkpro.ru/?ysclid=In
«CpaBHEHHE TIPOIIECCOB 202v7f1y75428202#0nline-
¢dorocuHTE3a U lessons
XEMOCHHTE32a
30 AHa’poOHBIE 16.11.2023  bubOmmoteka [IOK
OpTraHU3MBI. Bunst https://urok.apkpro.ru/?ysclid=In
OpOKEeHUSI. 202v7f1y75428202#0nline-
JlaGopatopnas ~ pabota lessons
«CpaBHEHHE TPOIIECCOB
OpOIKEHHMSI U JIBIXaHUS»
31 AdpoOHBIE  OpPTaHU3MBI. 20.11.2023 = bubmuoteka [IOK
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Oranel 3HEPreTH4eCcKOoro
oOMeHa

https://urok.apkpro.ru/?ysclid=In

202v7fly75428202#0online-
lessons

32 OHeprust MeMOpaHHOTO 21.11.2023  bubaunorexa [{OK
rpajnueHTa IIPOTOHOB. https://urok.apkpro.ru/?ysclid=In
Cunres AT®: pabora 202v7f1y75428202#0nline-
MIPOTOHHOM ATD- lessons
CHHTa3bl
33 Peakiuu MaTpUYHOTO 23.11.2023 bubnunoreka LIOK
CHHTE3a https://urok.apkpro.ru/?ysclid=In
202v7t1y75428202#0nline-
lessons
34 Tpanckpunius — 27.11.2023  bubmuoteka [IOK
marpuuHblii cuaTe3 PHK https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
35 Tpancnsauus u e€ 3Tanbl 28.11.2023  bubOmumoteka [IOK
https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
36 Koauposanue 30.11.2023  bubmmoteka [JOK
aAMHUHOKHCIIOT. Ponp https://urok.apkpro.ru/?ysclid=In
pubocoMm B OHOCHHTE3E 202v7f1y75428202#0nline-
Oenka lessons
37 Opranuszanus reHoma Yy 04.12.2023 bu6nmorexa LIOK
MPOKAPUOT U DYKAPUOT https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
38 MounekysipHbIe 05.12.2023  bubmmoreka [JOK
MEXaHU3MBl HKCIPECCHH https://urok.apkpro.ru/?ysclid=In
TCHOB Y DYKapHOT 202v7t1y75428202#0nline-
lessons
39 Bupycet — 0.5 07.12.2023 = bubanoreka [[OK
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BHEKJICTOUHBIE  (DOPMBI
KU3HM U oOJMUraTHble
napasursl. [IpakTrueckas
pabota «Co3nanue
MOJICJIA BUPYyCa»

https://urok.apkpro.ru/?ysclid=In

202v7fly75428202#0online-
lessons

40 Bupycubie 3aboneBaHus 11.12.2023 @ bubmuoteka LJOK
YeJI0BEeKa, YKUBOTHBIX, https://urok.apkpro.ru/?ysclid=In
pacTeHuii 202v7f1y75428202#0nline-
lessons
41 Hanorexnonoruu B 12.12.2023 bu6nunorexa LIOK
OMOJIOTHH U MEJIULIUHE https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
42 KuzneHHbI 10709) 14.12.2023 bubnunoreka LIOK
KICTKH https://urok.apkpro.ru/?ysclid=In
202v7f1ly75428202#0nline-
lessons
43 Martpuunsliii CHUHTE3 18.12.2023 bu6nmorexa LIOK
JTHK https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
44 XpOMOCOMBI. 05 19.12.2023 bu6nmorexa LIOK
JlabopaTtopuas ~ pabota https://urok.apkpro.ru/?ysclid=In
«/3yueHne XxpoMocoM Ha 202v7fly75428202#0nline-
TOTOBBIX lessons
MHUKpOTpenaparax»
45 Jlenenne  KJIETKH  — 21.12.2023  bubmuoteka [IOK
MHTO3 https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
46 Tumel KJIETOK. 0.5 25.12.2023 but6mmoreka [IOK
Kapuokunes u https://urok.apkpro.ru/?ysclid=In

IUTOKWHE3.

202v7fly75428202#0online-
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JlaGopatopuass ~ pabota lessons
«HaOmonenne mMuTo3a B
KJIETKax KOHYHKA
Kopemka  Jyka  (Ha
TOTOBBIX
MHUKpOIIpenaparax )»
47 Perynsiiiust  s)Ku3HEHHOTO 26.12.2023 bu6nmorexa [IOK
IIUKJIA KJIETOK https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
48 Opranu3Mm Kak €JIuHOE 28.12.2023 bubnunoreka LIOK
1eIoe https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
49 Tkanu pacTeHUM. 05 09.01.2024 bu6nunorexa LIOK
Jlabopatopuass ~ pabota https://urok.apkpro.ru/?ysclid=In
«H 3yuenune TKaHeH 202v7f1y75428202#0nline-
pacTeHHi lessons
50 TkaHum  KUBOTHBIX | 05 11.01.2024 bu6nmorexa LIOK
yenoBeka. JlabopaTopHas https://urok.apkpro.ru/?ysclid=In
pabora «W3yuenne 202v7fly75428202#0nline-
TKaHEeH KUBOTHBIX) lessons
51 Oprassl. Cucremsbl 0.5 15.01.2024 bubmmoteka IIOK
opranoB. JlaboparopHas https://urok.apkpro.ru/?ysclid=In
pabora «M3yuenune 202v7f1y75428202#0nline-
OpraHoB I[BETKOBOTO lessons
pacTeHHsD
52 Omnopa Tena OpraHu3MoB 16.01.2024 bubnuoreka [JOK
https://urok.apkpro.ru/?ysclid=In
202v7f1ly75428202#0nline-
lessons
53 JIBr>KeHHEe OpraHru3MOB 18.01.2024 bu6nunorexa LIOK

https://urok.apkpro.ru/?ysclid=In
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202v7fly75428202#0online-
lessons

54 [Iutanue opranu3MoB 22.01.2024  bubmuoteka [IOK
https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons

55 IIuTanue I03BOHOYHBIX 23.01.2024 bubnunoreka LIOK

KMBOTHBIX. https://urok.apkpro.ru/?ysclid=In
[MumeBapurenpHas 202v71ly75428202#online-
CHCTEMA YEJIOBEKA lessons

56 JIpIxaHue opraHu3MoB 25.01.2024 bu6nmorexa LIOK
https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons

57 JlpIxaHue T03BOHOYHBIX 29.01.2024 bubnunoreka LIOK

YKUBOTHBIX U YEJIOBEKA https://urok.apkpro.ru/?ysclid=In
202v7f1ly75428202#0nline-
lessons

58 TpancnopT BemecTB y 30.01.2024 bubmuorexa [JOK

OpraHHU3MOB https://urok.apkpro.ru/?ysclid=In
202v7f1ly75428202#0nline-
lessons

59 KpoBenocnas  cucrema 01.02.2024 bu6nmorexa LIOK

IMO3BOHOYHBIX JKUBOTHBIX https://urok.apkpro.ru/?ysclid=In
U YelloBeKa 202v7f1y75428202#online-
lessons

60 Brinenenue y 05.02.2024 bubnuoreka [JOK

OpPraHu3MOB https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons

61 3amura y opraHu3MoB 06.02.2024 bu6nunorexa LIOK

https://urok.apkpro.ru/?ysclid=In

202v7fly75428202#0online-
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lessons
NmmyHHas cucrema 1 08.02.2024 = bubnumoreka LIOK
YelloBeKa https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons
Pazapaxkumocts u 1 12.02.2024 bu6nmorexa [IOK
PETYIISIIKS Y OPTaHU3MOB https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
64 ['ymopanbHast perysnsims 13.02.2024  bubOmmoteka [IOK
U DHIAOKPHHHAS CHCTEMa https://urok.apkpro.ru/?ysclid=In
’KMBOTHBIX U Y€JIOBEKA 202v7fly75428202#0online-
lessons
65 dopMBl  pa3MHOKEHUS 15.02.2024  bubnuoteka [IOK
OpPTraHHU3MOB https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
66 ITonoBoe pa3MHOKEHNE 19.02.2024 = bubmuotexa [IOK
https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons
67 Meiio3 20.02.2024  bubGmmoteka [JOK
https://urok.apkpro.ru/?ysclid=In
202v7f1ly75428202#0nline-
lessons
68 l'amerorenes. 0.5 22.02.2024  bubmuoteka [IOK
OOpa3oBanue U pa3BUTHE https://urok.apkpro.ru/?ysclid=In
ITOJIOBBIX KJIETOK. 202v7fly75428202#0online-
Jlaboparophast ~ pabota lessons
«M3yuenue CTpOCHHUS
MMOJOBBIX  KJIETOK  Ha
TOTOBBIX
MUKpOTIperapaTax»
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69 NunuBunyansHoe 26.02.2024  bubGmumoteka [IOK
pasBUTHE OPraHU3MOB — https://urok.apkpro.ru/?ysclid=In
OHTOTCHE3 202v7f1y75428202#0nline-
lessons
70 3akimagka OpPraHoB | 27.02.2024 bub6nmoreka [IOK
TKaHEH W3 3apOBIIICBBIX https://urok.apkpro.ru/?ysclid=In
JIUCTKOB 202v7fly75428202#0nline-
lessons
71 Poct u pa3BUTHE 0.5 29.02.2024 bubnunoreka LIOK
YKUBOTHBIX. https://urok.apkpro.ru/?ysclid=In
Jlaboparopnas ~ pabota 202v7f1y75428202#0nline-
«BblIsBIIeHHE TPU3HAKOB lessons
CXOJICTBA 3apoAbIIen
MTO3BOHOYHBIX
KUBOTHBIX)»
72 PasmHoxeHue i 0.5 04.03.2024 bubnunoreka LIOK
pasBUTHE pacTEHHIA. https://urok.apkpro.ru/?ysclid=In
Jlaboparopnas ~ pabota 202v7f1y75428202#0nline-
«Ctpoenue OpraHoB lessons
Pa3MHOXCHHSI  BBICIIIAX
pacTeHun»
73 Ucropust craHoBneHus u 05.03.2024 bubmmoteka IIOK
Pa3BUTUSI TEHETHKH Kak https://urok.apkpro.ru/?ysclid=In
HayKu 202v7f1y75428202#0nline-
lessons
74 OCHOBHBIE TIOHATUS H 0.5 07.03.2024  bubGmmoreka [IOK
CHMBOJIBI T€HETHKH. https://urok.apkpro.ru/?ysclid=In
Jlaboparopnas ~ paboTta 202v7f1y75428202#0online-
«/lpo3oduna kak 0OBEKT lessons
TEeHETUUYECKUX
HCCIICIOBAHUI»
75 3aKOHOMEPHOCTHU 0.5 11.03.2024 but6mmoreka [IOK

HacJICcJOBaHUsA

https://urok.apkpro.ru/?ysclid=In
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MIPU3HAKOB.
MonorubpumaHoe
CKpelIMBaHUE.
[Ipaktnueckas  paborta
"N3yueHue pe3ynbTaToB

202v7fly75428202#0online-
lessons

MOHOTHOPHIHOTO
CKpEIIUBAHUS y
Ipo30¢uiIb"

76 LuTomornyeckre 0CHOBBI 12.03.2024  bu6numoteka [IOK
MOHOTHOPHUIHOTO https://urok.apkpro.ru/?ysclid=In
CKpPEIMBAHUS 202v7fly75428202#0online-

lessons

7 AHnanusupyouiee 14.03.2024 = bubmuoteka LJOK
ckpemuBanue. Hemomnoe https://urok.apkpro.ru/?ysclid=In
JOMHHHUPOBAHHE 202v7f1y75428202#0nline-

lessons

78 JlurudpuHoe 0.5 18.03.2024  bubaumoteka [{OK
CKpEIIUBAHHUE. https://urok.apkpro.ru/?ysclid=In
[MpakTiueckas  pabota 202v7fly75428202#0nline-
«M3yuenue pe3ynbTaToB lessons
TUTUOPUTHOTO
CKpEIIUBAHUS y
Ap030(UITBD)

79 [{utonornyeckne OCHOBBI 19.03.2024  bubOmmoteka [IOK
IUTHOPUIHOTO https://urok.apkpro.ru/?ysclid=In
CKpEIIUBAHUS 202v71ly75428202#0online-

lessons

80 CuenneHHoe 21.03.2024 bubnunoreka LIOK
HaCJIe/IOBaHHE https://urok.apkpro.ru/?ysclid=In
MIPU3HAKOB 202v7f1y75428202#0nline-

lessons

81 XpoMOCOMHAsE  TeOpHst 01.04.2024 but6mmoreka [IOK

HaCJICACTBCHHOCTH

https://urok.apkpro.ru/?ysclid=In
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202v7fly75428202#0online-
lessons

82 ['enernka mmona 02.04.2024  bubmuoreka IJOK
https://urok.apkpro.ru/?ysclid=In
202v7fly75428202#0nline-
lessons

83 ['enoTumn Kak IeIOCTHAS 04.04.2024 = buobmmoreka IJOK

cucTeMa https://urok.apkpro.ru/?ysclid=In
202v7f1y75428202#0nline-
lessons

84 ['eneTnyeckuii KOHTPOIb 08.04.2024 bu6nmorexa LIOK

pa3BUTHSI pacTeHuiA, https://urok.apkpro.ru/?ysclid=In
YKUBOTHBIX U YEJIOBEKA 202v7f1y75428202#online-
lessons

85 H3MeHYHNBOCTE 09.04.2024 bubnunoreka LIOK

[IPHU3HAKOB. Busr https://urok.apkpro.ru/?ysclid=In
M3MEHYUBOCTH 202v7fly75428202#0online-
lessons

86 MoaudukarmonHas 11.04.2024 bu6mmoreka IIOK

W3MEHUYHUBOCTh https://urok.apkpro.ru/?ysclid=In
202v7f1ly75428202#0nline-
lessons

87 Bapuauvonnsli  psg  u 05 15.04.2024 bu6nmorexa LIOK

BapHaIllMOHHAS  KPHUBasl. https://urok.apkpro.ru/?ysclid=In
Jlaboparopuass ~ pabota 202v7fly75428202#0nline-
«UccnenoBanne lessons
3aKOHOMEPHOCTEN
MOoANGUKAITMOHHON
W3MEHUYHMBOCTH.
[TocTpoenne
BapHAIIIOHHOTO psia |
BAPUALIMOHHON KPUBON»
88 I'enoTnnuueckas 16.04.2024 but6mmoreka [IOK
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U3MEHYUBOCTb. https://urok.apkpro.ru/?ysclid=In
KomOunaruBHast 202v7fly75428202#0nline-
U3MEHYHBOCTH lessons

89 MyTtanuonHnas 0.5 18.04.2024  bubOmumoteka [IOK
HU3MEHYHBOCTbD. https://urok.apkpro.ru/?ysclid=In
[Ipaktuyeckas  pabota 202v7f1y75428202#0nline-
«MyTamuu y 1po30huisl lessons
(Ha TOTOBBIX
MHUKpOIpenaparax )»

90 3aKOHOMEPHOCTHU 22.04.2024  bubmuoteka [IOK
MYTaIHOHHOTO https://urok.apkpro.ru/?ysclid=In
mporecca. JIUTCHETHKA 202v7fly75428202#0online-

1 DIIUTE€HOMMKA lessons

91 I'enernka YyeJa0BeKa. 0.5 23.04.2024 = bubauoreka IJOK
IIpaktnyeckas  pabora https://urok.apkpro.ru/?ysclid=In
«CocraBiieHue M aHajIu3 202v7fly75428202#online-
POJOCIIOBHOM lessons

92 MeToasl  MEIUIIMHCKOM 25.04.2024 bu6nmorexa LIOK
TCHETUKH https://urok.apkpro.ru/?ysclid=In

202v7f1y75428202#0nline-
lessons

93 3HaueHUEe MEIUIIMHCKOM 29.04.2024 bu6nmorexa LIOK
TE€HETUKH B https://urok.apkpro.ru/?ysclid=In
MPEOTBPALICHUN 51 202v7fly75428202#0online-
J€EYEHUU T'C€HETUYECKUX lessons
3a00JIeBaHUN YeI0BeKa

94 OcHoBHBIC IMOHSATHS 05 30.04.2024 bubnmnorexa LIOK
cenekiuu. JlabopaTopHas https://urok.apkpro.ru/?ysclid=In
pabora «U3yuenune 202v7f1y75428202#0nline-
COpTOB KYJIbTYPHBIX lessons
pacTeHUd U IOPOA
JIOMAITHHUX KUBOTHBIX)

95 MeToasl  CeleKIMOHHOM 0.5 02.05.2024 but6mmoreka [IOK
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pabotel.  JlabopaTopHas

https://urok.apkpro.ru/?ysclid=In

pabora «H3yuenune 202v7fly75428202#0nline-
METOJIOB CCIIEKIINH lessons
pacTeHuin»
96 JloCTHXKEHHST  CCIICKIIMH 1 06.05.2024  bubmmoreka [JOK
pacTeHUl W JKUBOTHBIX. https://urok.apkpro.ru/?ysclid=In
[Ipaktnyeckas  pabora 202v7fly75428202#0nline-
«[IpuBUBKa pacTeHHI» lessons
97 CoxpaHnenue, u3yueHue u 1 07.05.2024  bubnmoreka [JOK
HCIIOJIb30BAHUE https://urok.apkpro.ru/?ysclid=In
TCHETHYECKUX PECYPCOB 202v7f1y75428202#0nline-
lessons
98 buotexHonorus Kak 1 0.5 13.05.2024  bubauoteka [{OK
HayKa u oTpacib https://urok.apkpro.ru/?ysclid=In
IIPOM3BOJICTBA. 202v7fly75428202#0online-
[Mpakthueckas  pabota lessons
«M3yuenue 00BEKTOB
OMOTEXHOJIOTHI
99 OcCHOBHBIE HaIpaBJICHUSA 1 14.05.2024 = bubnuoteka [JOK
CHHTETHYECKOM https://urok.apkpro.ru/?ysclid=In
OHMOJIOTHH 202v7fly75428202#0nline-
lessons
100 XpoMOCOMHasi U TEHHast 1 16.05.2024 bubmmoteka IIOK
WH)KEHEPHSL. https://urok.apkpro.ru/?ysclid=In
Menuimackue 202v71ly75428202#0online-
OMOTEXHOJIOTHH lessons
101 [IpomexxyTounas 1 20.05.2024
arrecranus
102 [loBTOpenne, o000OIICHNE, 1 21.05.2024 butmmoreka [IOK
CHUCTEMAaTH3allns 3HAHUI https://urok.apkpro.ru/?ysclid=In202
V7fly75428202#0online-lessons
OBIIEE KOJIMYECTBO YACOB 102 135

I10 ITPOI'PAMME
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11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fI[:;:EHHH gg[?al;zizlfenbﬂue
padoThI padoThI pecypebi
1 OpomtonnonHas teopus Y. Jlapsuna 1
2 JIBrOKyIIME CHIIBI 3BOJIIOLIMY BUIOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHME, €CTECTBEHHbIH 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOLIMH
5 Dransl SBOIIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIMS
5 [Momynsius — s>neMeHTapHasi €AMHULIA 1
9BOJIIOLIMU
3aKoH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BblsiBIeHNE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BU1a»
8 DneMeHTapHble GaKTOPbI IBOITIOLHUU 1
9 O¢ ekt ocnoBarenst. dpdexr 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauyu. M30a80uu nomyJisiiui: 1
reorpaduyeckas, Ononormueckas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1
(baxTop BONIIOLIUU
12 [TonoBoit oT6OP 1
[TpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOIBOJTIOIUH. 1 0.5

Jlaboparopnas pabota «/3ydenne




apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH M KUBOTHBIX)»

[Tpumepsl PUCIIOCOOIICHHI Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OMOXMMUYECKHUE, TTOBEICHUCCKHE.

14 JlaGopatopnas padora «IIpucnocobnenus . 05
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIeCO00Pa3HOCTH
Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BHI0B 1 0.5
110 MOP(OJIOTHIECKOMY KPHTEPHIO»

16 Crpykrypa BHI2 1

17 BunooOpa3oBanue Kak pe3yinbTar 1
MUKPOIBOJOIUH

18 CBs13b MUKPO3BOJIIOLMH U SIIUAEMUOJIOT MU 1

19 Makpossomonus. [laneonronornueckue 1
METO/IbI H3YUYCHHUS DBOJIFOIMH

20 buoreorpapuiecknue MeToabl U3yUEeHUS 1
HBOJIIOIIH
OMOpPHOIOrHYECKHUE U CPAaBHUTEIBHO-

21 MOpP(OJIOTHYECKUE METO bl U3YUEHUS 1
HBOJIIOIIH
MonekyIapHO-TeHETHUECKHE,

22 OMOXMMHYECKHE U MaTeMaTUYeCKue 1
METOBI H3YUYCHHUS IBOJFOIHN

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTb 1
TEMTIIOB ABOJIOIUH

o5 Hay4Hple THTIOTE3BI TPOUCXOKIACHUS 1
KU3HU Ha 3emJie

2 JloHay4HbIe MTPEICTABICHUS O 3aPOKICHUN 1

KHU3HU




OcCHOBHBIE 3TaIlbl HEOPraHNYECKON

27
HBOJIIOLIMU

28 ['unoTessl 3apOXKACHUS KU3HH
Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS.

29 Jlaboparopuas pabora «3ydenue u 05
OIHMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB»

30 HauanbHble 3Tars opraHn4eckon
SBOJIIOLIMH

31 OBOJIIOLIMS 3YKapUOT
OCHOBHBIE 3TaIbI YBOJIOIIH

30 pacturensHoro mupa. [Ipaktudeckas 05
pabora «M3y4uenne ocoOeHHOCTEH
CTPOCHHS PACTCHHI Pa3HBIX OTIECIOBY

33 OcHOBHBIE 3TaIlbl BOJIOIUHU )KUBOTHOTO
MHUpa
DBoIONUS )KUBOTHBIX. [IpakTrueckas

34 pabota «M3yueHue ocooeHHOCTEN 0.5
CTPOEHUS TIO3BOHOYHBIX )KHBOTHBIX)

35 PazButue xu3Hu Ha 3eMIie Mo spam U
nepuoiamMm

36 MaccoBble BBIMUPaHUSI — 9KOJIOTUYECKHE
KPHU3HUCHI TPOIILIOTO

37 CoBpeMeHHBIH 9KOJIOTHYEeCKUN KPU3HC, €T0
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMATUYECKHE TPYTIITBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJOBEeKe

41 PasButne npexacrasnenuii o

MIPOUCXOKACHHUHN YCIIOBCKA




MecTo uesioBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3y4enue ocoOeHHOCTEN 1 0.5
CTPOCHHSI CKeJIeTa YeJI0BeKa, CBSI3aHHBIX C
PSIMOXOKICHUEM

43 JIBrOKyIIIME CUITbI aHTPOIIOTEeHE3a 1

44 CooTHouleHrne ONOIOTHYECKUX U 1
COLIMAJIbHBIX ()aKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaJMU AHTPONOTEHE3A 1

46 [Taneorenerrka 1 najgeoreHOMUKa 1

47 DBOJIIOIMS] COBPEMEHHOTO YeJIOBEKA 1
Yenoseueckue pacel. [IpakTudeckas

48 pabota «/3ydeHne IKOIOrHUeCKUX 1 0.5
aJanTalnui 4YeJI0BEK)

49 MeXIuCIUTUTMHAPHBIE METO/IbI 1
aHTPOMOJIOTUHI

50 3apoKI€HUE U pa3BUTHE KOJIOTUU 1
Mertoas! akonoruu. Jlabopatopnas padora

51 «V3ydyeHne MeToI0B IKOJIOTHIECKUX 1 0.5
HCCIIEA0BAHUN

59 3Ha4YeHNe KOJOTHUECKUX 3HAHUH IS 1
YeJI0BeKa

53 Okonornyeckue GakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 sKojornueckuit pakrop. JlabopaTopHas 1 05
pabota «BblIsiBI€HHE PUCTIOCOOICHUI '
OPTaHU3MOB K BITUSTHUIO CBETa»
AbGuoTtndeckue dakTopsl. TemrepaTypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlabopaTtopHas padota «BrisBienne 1 0.5

HpI/ICHOCO6HCHI/Iﬁ OpTraHHU3MOB K BJIMSHHIO

TEMITEPaTyPhI»




Aobunorndeckue GpakTopsl. BnaxxHocTh Kak
sKosorndeckuii pakrop. JlabopaTopuas

56 1 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHHUSD»
57 Cpensl 0OuTaHUsI OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 JKuznennbie GopMbl OpraHU3MOB 1
60 buotnueckue GakTopsl 1
3HaueHre OMOTUYECKUX B3aUMOICUCTBHI
61 JUIS CYIIECTBOBAHUS OPTaHU3MOB B Cpelie 1
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MO JISIIUU
OCHOBHBIE TIOKA3aTEeIIH MOIYJISAIUH:
63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
M0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeIH MOIYJISLUY:
64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPALIUU
65 OKosorudeckasi CTpyKTypa MOmyJIssun 1
66 JInHaMuKa TONYJISIIAA U €€ peryJsuus 1
67 KpuBbIle pocTa YHCIEHHOCTH TIOMYJISIIIHH. 1
KpuBbie BBDKUBaHUS
DKoJoruveckasi HUIA BU/A.
68 JIaGoparophas padota «IIpucnocobieHus 1 0.5
CEMsIH PACTeHHI K pacCEIICHUIO»
69 Bua kak cucrema nomyJsisiiuit 1
70 3aKOHOMEPHOCTH TMOBEJCHUS U MUTPALIAN 1
YKUBOTHBIX
71 Co00111€CTBO OpraHu3MOB — OHOIICHO3 1
72 DKocHCTeMa KaK OTKpbITasi CUCTEMA 1




KpyroBoport BeIecTB 1 NOTOK SHEPTUU B

73 1
JKOCHCTEME

74 OcHOBHbIE MTOKA3aTeNIN IKOCHCTEMBI 1

75 DKOJIOTHYECKUE TTUPAMUJIBI 1

76 N3meHenuns cooOIecTB — CYKIIECCHHI 1

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 1
03€ep M peK. DKOCUCTEMbI MOpEi 1 OKEaHOB

78 [Ipuponnsie KOCHCTEMBL. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTETICH, ITyCTHIHb

79 AHTPOIIOT€HHBIE 3KOCUCTEMBI 1

80 Ypboskocucremsl. [IpakTuueckas pabora 1 05
«M3yuenue u onucanue ypoo3IKOCUCTEMBD» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 1
9KOCUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

82 pa3HBIX TUTIOB Ha CyOOPTaHU3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJISIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emnn

84 VYuenue B. . Bepnajackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYLIECTBOBAHHUS 1
o6uochepsl

86 KpyroBopoTs! BelecTs u 1
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE 1
OMOMBI CyIIIN

88 YcroitunBocTh 6MOCheps 1

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI 1

90 BosneiicTBue uenoBeka Ha bnocdepy 1




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

ol PaCTUTENIbHBIN U KUBOTHBIA MU 1

92 OxpaHa npupo bl 1

93 OcHOBHbIE NPUHIUITBI YCTOHYHBOTO 1
pPa3BHUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHoe MPUPOAOIOIL30BAHNE U

94 COXpaHEHHE OMOJIOTHYECKOro 1
pa3zHooOpa3us 3eMiun

95 Q§06meHHe 110 TeMe « MUKpO3BOJIOLUS U 1
e€ pe3ynbTaTh»

96 Q§06meHHe 1o Teme «MaKkpodIBOITIONUA U 1
e€ pe3ybTaTh»

97 O6061menue o teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HU Ha 3eMJIe»

98 O6o6menne no Teme «IIpoucxoxaenne 1
Yel0OBEKa — aHTPOIIOTEHE3»

99 O0600611eHre o0 TeMe «DKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHSX OPTAaHH3MOBY

100 O6061mmenue o teme «buochepa — 1
ro0anpHasi IKOCHCTEMa)

101 [IpomexxyTounas arrecranus 1

102 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110 1
Kypcy

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunuka B.B., Akimoneproe oomiectBo «M3aatenbetBo «IIpocsemnieHuey

* buosorus. buonorudeckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., I[lerpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

* buosnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; moj
penakmueii [Taceunnka B.B., Akiimoneproe obmectBo «M3narensctBo «IIpocBenienner

* buonorus. buonorndeckue cucremsr u mponeccsl, 11 knace/ Tepemos A.B., Ilerpocosa P.A.,
O6miecTBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

METOAUYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

MumakoBa. buonorus. Pemenne 3amau mo rederuke. 10 knacc. YueObHoe nmocoOue

Hcrounuk: https://rosuchebnik.ru/material/mishakova-biologiya-reshenie-zadach-po-genetike-
10-klass-uchebnoe-poso/

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

https://Ibz.ru/metodist/iumk/biology/er.php

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



http://bio.1september.ru/
http://college.ru/biologiya/
https://lbz.ru/metodist/iumk/biology/er.php
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/




