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MNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma o yue6Homy npenmeTy «buonorus» (nanee - OMooTHs) Ha YPOBHE CpeiHero o0111ero oopazoBanus pazpadboTaHa
Ha ocHOoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 oOpazoBanuu B Poccuiickoit ®@eaepauun», ®I'OC COO,
Konuenuuu mnpenonaBanus yuyeOHOro mnpenmera «bHONOrus» M OCHOBHBIX MOJIOKEHUU (enepanbHON padodeil mporpaMmbl
BOCITUTAHMUSI.

Cornacno nonoxenusiMm ®I'OC COO npoduibHble YuyeOHbIE MPEIMEThI, U3y4aeMble Ha yTriayOJEHHOM YpOBHE, SIBISIOTCS
criocoboM nuddepeHnuanum 00yuyeHuss Ha YpOBHE CPEIHEro 00IIero oopa3oBaHusl U MPU3BaHBI 00ECICUUTh MPEEMCTBEHHOCTh
MEX/1y OCHOBHBIM OOIINM, CPEHUM OOIIUM, CPEHUM MPOPECCUOHATIBHBIM U BBICIIMM 00pa3zoBaHuEM. B To jxe Bpems Kaxabli 13
ATUX Y4eOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHUPOBAH HA NMPUOPUTETHOE pElIeHHuE 00pa3oBaTENIbHBIX, BOCIUTATENbHBIX U
pa3BHUBAIOLIMX 3a/1a4, CBSA3AHHBIX C MpodopueHTanueil o0ydammmuxcs U CTUMYIUPOBAHUEM MHTEpeca K KOHKPETHOH o0iacTH
HAYYHOTO 3HAHHUS, CBSI3aHHOTO C OMOJIOTHEN, METUIIMHOM, KOJIOTHEN, ICUXOJIOTUEN, CIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMY mpenMery «buonorus» naér npeactaBieHue O UENMH W 3aJadax U3y4eHHs y4eOHOro mpeamera
«buonoruss» Ha yrayOon€HHOM YpOBHE, ompenenseT o0s3aTeNbHOe (MHBApUAHTHOE) TMPEAMETHOE COAEp)KaHue, ero
CTPYKTYpPHpPOBaHHUE 10 pa3jieliaM U TeMaM, paclipejielieHrue Mo KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3yUYeHUs y4eOHOTOo
MaTepuaa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKK Yy4eOHOTO IMpoliecca, BO3PACTHBIX 0COOCHHOCTEN
oOydaromuxcs. B mporpamme mo 610a0ruu peann3oBaH MPUHIUIT IPEEMCTBEHHOCTH € U3yYeHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBaHus, Oarogaps YeMy MPOCMaTPUBACTCS HAMPABICHHOCTh Ha TMOCJEAYIONIee pa3BUTHE OMOJIOTUUSCKUX 3HAHUH,
OpUEHTUPOBAHHBIX HA (DOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, HKOJIOTHYECKOTO MBIIIJICHUS, TIPEJACTABICHUNA O
3I0pOBOM 00pa3e *HU3HU, Ha BOCIIUTaHHE OEPEKHOT0 OTHOLICHHSI K OKpY Karollel mpupoiHoii cpese. B mporpamme nmo 6Guonoruu
TakKe MOKa3aHbl BO3MOXKHOCTH y4deOHOro mpenmera «buomnorus» B peanuzammu TpeboBanuii ®I'OC COO x mmaHUpyeMbIM
JUYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yibTaTaM OOy4eHHs W B (OPMUPOBAHMH OCHOBHBIX BHUJOB y4eOHO-
MO03HABATENbHOM AESITETbHOCTH 00YYaIOIIUXCSl IO OCBOCHUIO COJEP)KaHUs OMOJIOTMYECKOT0 00pa30BaHUs HAa YPOBHE CPEIHErO
o01mero oopa3oBaHws.

YueOus1ii npeamet «buonorus» Ha ypoBHE cpeHET0 00I1ero 00pa3oBaHus 3aBepIIaeT OMOJIOrHIecKoe 00pa3oBaHMUE B IIIKOJIE
¥ OPUEHTHPOBAH HA pacIIMpEHUE U yriayOJeHue 3HAHUM 00yUYaOIMUXCs O )KUBOM MPHUPOE, OCHOBAX MOJICKYJISIPHON U KIIETOYHOM
O6uonoruu, sSMOPUOIOTUN M OUOJIOTUN PA3BUTHS, TEHETHKH, CETICKIINU, ONOTEXHOJIOTUH, BOJIIOIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenue ydeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YPOBHE OPHMEHTHMPOBAHO HAa MOJATOTOBKY OOYyYarOIIMXCS K
MOCJIEAYIONIEMY TIOJYYEHHUIO OHMOJIOTMYECKOro oO0pa3oBaHUsT B By3aX W OpraHM3alusX CPEAHEro Mpo(ecCHOHAIBHOTO
oOpa3zoBaHusa. OCHOBY €ro CoOAEpX aHUS COCTaBISIET CHUCTEMa OHOJIOTMYECKHX 3HAHMM, IOJYYEHHBIX MPHU H3YYEHUHU



00y4YaromMMHCS COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/iesIoB OMOJIOrMHY Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3oBanus, B 10—11
KJIaccaxX ATW 3HAHUS TOJIy4aloT pa3BUTHE. Tak, pacuIidpeHbl U yriayOJieHbl OMOJIOTHYECKHE 3HAHUS O PACTEHUSAX, KUBOTHBIX,
rpubax, OakTepHsiX, OpraHM3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTAX >KHU3HU, JIOMOJHUTEIHHO BKIIOYEHBI OHOJOTHYECKHE
CBEJICHMS TIPUKJIAJHOTO M MOMCKOBOI'O XapaKTepa, KOTOPhIE MOXKHO MCIIOIh30BaTh KAK OPUEHTHUPHI JJI MOCIEAYIONIEro BeIOOpa
npodeccun. Bo3mokHa Takke WHTETpanus OWOJOTMYECKHMX 3HAHUKW C COOTBETCTBYIOIIMMH 3HAHHUSMH, TOJYyYCHHBIMHU
0OyYaroIIMMUCS TIPH U3y4eHUN (DU3UKH, XUMUH, Teorpa i 1 MaTeMaTHKH.

CtpyKTypa mporpaMmsl 1o yaeoHoMy nipenmMety "broiorus” orpaxaeT CHCTEMHO-YPOBHEBBIN M 3BOTIOIMOHHBIN ITOIX0IBI K
u3ydeHuo ouosioruu. CorjaacHO UM, U3y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEePHBIC JJIsI )KUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3aIliy, YBOJIFOIIMA OPTaHUYECKOTO MUpa Ha 3eMiie, COXpaHeHHs OMOJIOTUYECKOT0 pa3HooOpa3us miaHeThl. Tak, B 10 kimacce
U3YYalOTCS OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OMOJOTUM, dMOPHOJIOTUM U OWOJOTHMU Pa3BUTHS, TCHETUKU M CEJEKIIUH,
OMOTEXHOJIOTUM W CUHTETUYECKOW OMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUS OOYy4YarOIIUXCs 1Mo OOTaHHWKE, 300JIOTHH, aHATOMHH,
¢uznonoruu yenoseka. B 11 kiacce n3ydaroTcst 3BOJIOIMOHHOE YU€HHUE, OCHOBBI HKOJIOTUHU U yueHue o Ouocdepe.

VY4eOnbiit ipeaMeT «buosorus» npu3BaH 00eceyuTh OCBOCHUE 00YyJaroUUMMUCs OUOJIOTHYECKUX TEOPUI U 3aKOHOB, UJIEH,
OPUHIIMIIOB W TpPaBWi, JEXKallUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, 3HAHUW O CTPOCHHH,
MHOT000pa3uu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, NOIMYJSIIUN, OHOIIeHO3a, IKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX
JOCTHXKEHUSX, COBPEMEHHBIX MCCJICJAOBAHUSIX B OMOJIOTHM, MPUKIATHBIX acleKkTax OWONorudeckux 3HaHui. [{ns pasButusa u
NoJIep)KaHusl MHTEpeca OOydalmuxcs K OWONOTHMM HapsAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETHYECKOTO Marepuana B
CoJIep KaHUH MPOTPaAMMBI 110 OHOJIOTUHU MPETyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHHS U Pa3BUTHUS TOW WIM UHOM 00JIacTH
OMONIOTHH, BKIIAJIOM OT€YECTBEHHBIX U 3aPYOCKHBIX YUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX U AKOJIOTHIECKUX MPOOIIEM.

Lens m3yuenus yuebHoro mpenmera «buomorus» Ha yriayOJaEéHHOM ypOBHE — OBJIAJICHHE OOYYAIOIIUMHCS 3HAHHUSIMHU O
CTPYKTYPHO-()YHKIIMOHATbHOM OpraHU3aIliy )KUBBIX CUCTEM PA3HOT0 paHTa U MpUOOPETeHNE YMEHUI HCIIOIh30BaTh ATH 3HAHUS B
dbopMupoBaHUY HHTEpECa K ONpeaeIEéHHON 00acTh MpodecCHoOHATBHON AeATeTbHOCTH, CBI3aHHON ¢ OMOJIOTHEH, U K BBIOOPY
y4e0HOTO 3aBEeICHHUS IS IPOJIOJDKEHUS OUOJIOTUIECKOTO 00pa30BaHUA.

JlocTikenue 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOl€HHOM YpOBHE 0OecreunBaeTCs pPEIICHHEM
CIEeAYIOIINX 3a7a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OHOJIOTHUECKHX 3HAHWUW: OO0 OCHOBHBIX OHMOJOTHYECKHUX TEOPHUAX, KOHIICTIIHSIX,
TUTOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TMpaBUjIaX, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpPaA; O
CTPOCHHWHU, MHOTO0Opa3MM M OCOOCHHOCTSAX OMOJIOTHYECKHX CHUCTeM (KJI€TKa, OpraHu3M, IMOMYyJISALusA, BUI, OHOTCOICHO3,
ouocdepa); 0 BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;



03HAKOMJICHHE OOYYaroIIMXCsli C METOJaMHU TO3HAHUS KUBOW MPUPOJBI: UCCIETOBATEILCKUMU METOJaMU OUOJIOTHYECKUX
HayK (MOJIEKYJIIPHOW M KJIETOYHOW OMOJIOTUHU, SMOPUOTIOTUU U OUOJIOTUU PA3BUTHUS, TCHETHUKU U CEJIEKIIMH, OMOTEXHOJIOTUH U
CUHTETUYECKOM OHOJOTHM, TaJCOHTOJOTHH, DJKOJIOTHH); METOJAaMU CAMOCTOSATEIHHOTO TMPOBEACHUS OUOJIOTUUYECKUX
HcCclieIOBaHUM B JIabopaTopuu U B Ipupoie (HaOI0IeHne, U3MEPEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIQJICHUE OOYYAIOUMMUCS YMEHUSIMH: CaMOCTOSITEJIbHO HaXOAUTh, aHAJIU3UPOBATh U HCIOIB30BaTh OMOJIOTUYECKYIO
uH(OpPMaIINIO; TT0JIb30BATHCS OMOJIOTUUECKON TEPMUHOJIOTHEN U CUMBOJIUKOM; YCTAaHABIUBATH CBS3h MEXTY PA3BUTHEM OHOJIOTHHI
U COLIMAIBHO-OKOHOMHYECKUMH U HKOJIOTHYECKUMHU MPOOJIeMaMH Y€JI0BEUECTBA; OIICHUBATH MOCIIEACTBUSI CBOCH JEATEIILHOCTH 10
OTHOIIIEHUIO K OKPY>KAIOIIEeW MPUPOTHON cpejie, COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPY’KAIOIIUX JIFO/ICH; 000OCHOBHIBATH U
cobJro1aTh Mephl MPOGUIAKTUKN HHPEKITMOHHBIX 3a00JIeBaHUM, TTpaBUjia MOBEICHUS B MIPUPOJIC U oOecreueHrs 0€30MacHOCTH
COOCTBEHHOHN KU3HEACATEILHOCTH B UPE3BBIUAMHBIX CUTYaIlUSX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBpPEMEHHBIE HayUHBIC OTKPBITHSI B 00J1acTH OUOJIOTUH;

pa3BUTHE y OOYYaIOIIMXCS MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C BBIIAIOIIMMHUCS
OTKPBITUSIMA M COBPEMEHHBIMHU HCCJIEIOBAHUSAMH B OHOJIOTHH, PEIIAEMBIMH €10 MpoOJieMaMH, METOI0JIOTHEN OHMOJIOTHYECKOro
UCCJICIOBAHUsA, TIPOBEJCHUS HKCIIEPUMEHTAIbHBIX HCCIEIOBAHUN, pelIeHUusT OHOJOTUYECKUX 3a7ad, MOJEIMPOBAHUS
OMOJOTHYECKUX OOBEKTOB U MIPOLIECCOB;

BOCIUTAHUE Y 00yYaIOIUXCs [IEHHOCTHOTO OTHOIICHUS K )KHUBOM MPUPOJIE B 1IEJIOM U K OTJCIBHBIM €€ 00BEKTaM U SIBJICHUSIM;
(dbopMUpOBaHUE IKOJOTUYECKOMN, TEHETUIECKON TPaMOTHOCTH, OO KyIbTyphl TOBEACHUS B IPUPOJIC; UHTETPAIIMH €CTECTBEHHO-
HAaY4YHbIX 3HAHU;

pUOOpeTeHHE 00 YyJaOIIMMUCST KOMIIETEHTHOCTH B PAIlMOHATILHOM MPUPOIOTIOIB30BaHUH (COOIOICHHUE TPaBUJI TTIOBEICHHS
B MPUPOJIE, OXPAHBI BHUJIOB, YIKOCUCTEM, OMOC]epbl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI M 370POBbS OKPYKAIOIIMX JFOJIEH
(cobmroierns Mep NMpodHUIaKTUKH 3a00JIeBaHUM, oOecriedeHrne OE30MaCHOCTH KU3HEACATEILHOCTH B YPE3BBIYANHBIX CUTYAIIHSIX
MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOIh30BAHUS OMOIOTHUECKUX 3HAHUI ¥ YMEHUH B MIOBCEHEBHOM KU3HU;

CO37aHWE YCJIOBHH JJii OCO3HAaHHOTO BBHIOOpPA OOYYAIOMUMHUCS WHIWBHIYATHBHOW 00pa30BaTENIbHONW TPACKTOPHUH,
CIIOCOOCTBYIOIIEH MOCHIenyIonemMy npohecCHOHATFHOMY CaMOOTIPEICTICHUI0, B COOTBETCTBUHU C HHIAWBHUIYATHHBIMA HHTEPECAMU
U MTOTPEOHOCTSIMU PETHOHA.

OOmiee 4uCiIO YacoB, OTBEJACHHBIX HA HM3yUYCHHE OMOJIOTMH HA YTIyOJIEHHOM YPOBHE CpPEIHEro o0Imero oOpa3oBaHUS,
coctanisier 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 vaca (3 yaca B He/Ielio0).



OT6op opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOYyYECHHS OMOJOTUM OCYIIECTBISETCS C YUYETOM CHEIU(UKUA €ro
CoJIep KaHMs ¥ HAIPaBJICHHOCTH Ha MPOJOJIKEHNE OMOJIOTMYECKOr0o 00pa30BaHMsl B OPraHU3aLUsAX CPEIHEr0 TPO(hEeCCHOHATBLHOTO
Y BBICHIET0 00pa30BaHMUs.

OO0s3aTenbHBIM YCIOBHEM NpU OOy4eHMH OMOJOTMU Ha YriayOJEHHOM YPOBHE SIBIISIETCS MPOBEAEHUE J1a0OPATOPHBIX U
npakTHYeckux padot. Taxke yyacTre oOyqaromuxcs B BbIIOJHEHUHU MTPOCKTHBIX U y4eOHO-UCCIIEeI0BATEIbCKUX PaboT, TEMaTHKA
KOTOPBIX OIPEAEIIAETCS YUUTEIEM Ha OCHOBE UMEIOIINXCSI MATEPUATIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBUM.

COILEPKAHUE OBYYEHUA
10 KVIACC

CopeprkaHnue mporpaMmbl, BBIZICJIEHHOE KYPCHUBOM, HE BXOJIHT B MMPOBEPKY roCynapcTBeHHOM uTorosoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHasi 6uosiorusi — KOMIUIeKcHast Hayka. Kpartkast uctopust pazsutus Ouosioruu. buonornyeckrue HayKu U u3y4aembie
uMu ipoOsiemMbl. OyHIAMEHTaIbHBIC, IPUKIIATHBIE U IOMCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHne OWOJOTMU B (POPMUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-HAy4YHOW KapTHUHBI Mupa. [Ipodeccuu, cBsi3aHHBIE C
Oouonorueit. 3HaueHne OUOJIOTUHU B MPAKTHYECKOM IEITETHOCTH YeJIOBEKa: MEUIIMHE, CEJTLbCKOM XO035HCTBE, MPOMBIIIUIEHHOCTH,
OXpaHe MPUPOJIbI.

JdemoHcTpanuun

HopTtpersl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apeeit, I'. Mennens, B. 1. Bepnanckwii, 1.
I1. ITaBnos, 1. Y. Meunukos, H. U. BaBunos, H. B. Tumodees-PecoBckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauiel u cxembl: «CBs3b OMOJOTHH C APYTUMH HayKammuy, «CucteMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cHCTeMbI U UX U3yUYEHHE

KuBble cucTeMbl Kak mnpeameT u3ydeHus Oumosiorun. CBOMCTBA JKMBBIX CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa,
TACKPETHOCTh M IEJIOCTHOCTb, CIIO)KHOCTb W YIOPSAJOYEHHOCTh  CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTaHU3AIIHS,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTb, UBMEHYUBOCTh, POCT U Pa3BUTHE.



YPpOBHU OpraHu3alliu KUBBIX CUCTEM: MOJIEKYJIIPHBIM, KIETOYHbIW, TKAHEBBIN, OPTaHU3MEHHBIN, MOMYIALMOHHO-BUI0BOM,
AKOCUCTEMHBIN (OuoreoueHotTuueckuit), 6mocdepuniii. [Ipoueccsl, nmpoucxonsdmue B *KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKU
xuBoro. JKu3Hb kak ¢opma cyiiecTBoBaHUs MaTtepun. Hayku, nzydaroiine >kMBbl€ CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIINH.

N3yuenne xuBbix cucteM. MeToabl Ouojornueckoil Hayku. HaOmropeHue, u3MepeHHe, SKCIEPUMEHT, CHUCTeMaTh3alus,
MeTaaHanu3. l[loHATHE O 3aBUCMMOM M HE3aBUCUMOW mnepemeHHOM. I[lmanupoBanue skcriepuMenta. [loctaHoBka M IpoBepKa
runote3. Hynesas runoresa. [lonstue BeIOOpKH U €€ 10CTOBEpHOCTh. Pa3zdopoc B Ononmorndeckux HaHHbIX. OIieHKa JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB. [[pUUYMHBI HCKAXKEHUS PE3YyIbTATOB KcniepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TECTa.

JdemoHcTpanuun

Tabmuipl 1 cxembl: «OCHOBHBIE TIPU3HAKU XKU3HWY», «bruojoruueckue cuctembl», « CBONCTBA KUBOW MaTepum», «YpPOBHHU
OpraHu3aluu >KUBOW TpUPOABI», «CTpPOCHUE >KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOTO
opranuzmay, «buoreorenosy, «buocdepay, «MeToabl U3YUSHUS KUBOU MPUPOIBD».

Oo6opynoBaHue: 1abopaTopHOe 000pyAOBaHUE JIJIsl TPOBEICHUS HAOIIOACHUHN, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lIcrnonab30BaHUE PA3IMUYHBIX METOJA0B MIPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buoJiorusi KjieTku

Knerka — cTpykrypHO-QyHKIIMOHANIBHAS €IUHUIA XKUBOTO. McTopusi oTkphiTHs KieTku. Paboter P. I'yka, A. JleBenryka.
Knerounas teopus (T. lIBann, M. llnelinen, P. BupxoB). OCHOBHBIE NOJI0KEHUS COBPEMEHHOM KJIETOYHOU TEOPUHU.

MeTo1bl MOJIEKYJISIPHON U KJIETOYHOM OMOJIOTHMH: MUKPOCKOMHS, XpoMaTorpadusi, a1ekTpodhope3, METOJ MEUEHBIX aTOMOB,
muddepenHnmanbHoe EHTPUPYTUPOBAHUE, KYIHTUBUPOBAHUE KIETOK. M3yueHue @UKCUPOBAHHBIX KIemOK. ONeKMpOHHA
muxpockonus. Koughoxanvnas muxpockonus. Bumanvnoe (npustcusnennoe) uzyuenue Kiemox.

JemoHcTpanuun

IMoptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. llIneiinen, P. Bupxos, K. M. bap.

Tabauiibl U cxeMbl: «CBETOBOM MUKPOCKOI», « DIEKTPOHHBIN MUKPOCKOI, «ICTOpHS pa3BUTUS METOJIOB MUKPOCKOITUNY.

O06opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKPOIIPENapaThl paCTUTENIbHBIX, d)KUBOTHBIX U OAKTEPUATIBbHBIX KIETOK.

IIpakTuyeckasi padora «3ydeHne METOMOB KJICTOYHON OMosioruu (Xpomartorpadus, snekrpodopes, auddepeHmairHoe
nentpudyruposanue, [TLP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJIEeTKU



XUMHUYECKUNA COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI. Bota u €€ ponp Kak pacTBOpPUTENSA, PEarcHra,
ydacTHe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETysiuu. MuHepalbHble BEIIECTBA KJIETKU, UX Ouoyiorudeckas pojb. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BellleCTBa KJIETKHU. buojornueckue mnoaumMepbl. benku. AMHUHOKUCIOTHBIM cOCTaB OelKOB. CTPYKTYpHI
O0enkoBOM Mojiekysbl. I[lepBuuHas cTpykTypa Oenka, MenTuaHas CBsI3b. BTopuuHas, TpeTHYHAs, YETBEPTUYHAS CTPYKTYpHI.
Henatypanusi. CoiictBa 0enkoB. Knaccuduxanus 6enkoB. buonornueckue pyHkiun 6enkoB. [Ipuonsi.

Yrneroasl. MoHOCaxapu/bl, IUcaxapuiabl, OJIMTOCAXapyabl U nmojaucaxapuabl. OOui Tiad cTpoeHus: U GU3NKO-XUMHUUECKUE
CBOMCTBa YIJIeBOAOB. bruonornueckue GyHKIIUN YTIIEBOIOB.

Jlunuael. 'mapodunbHo-ruapodoOHbIe cBoiicTBa. Knaccudukarmus nunumno. Tpuriautepuasl, (Hocdoaunuabl, BOCKH,
crepounibl. buonornueckue QyHkuuu aunuaoB. OOIMe CBONCTBA OMOJIOTHYECKUX MEMOpaH — TEKy4ecCTh, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kuciotsl. JJHK u PHK. Crpoenue HykiiemHOBBIX KuciaoT. Hykneotunpl. I[IpuHIMN KOMIJIEMEHTaApHOCTH.
[TpaBunio Yapradda. Crpykrypa JIHK — nBoiinas cnupans. Mecronaxoxaenne u ouonornueckue Gpynkiuu JJHK. Bunsr PHK.
Oyukunu PHK B kitetke.

Crpoenue monekyinsl AT®. Makposprudeckue cBsizu B moJiekysie AT®. buonornueckue Gpynkiuu AT®. BoccTaHoBlIeHHBIE
NEPEHOCYNKH, UX (QYHKIUU B KieTke. /[pyeue nyxneozuompughocpamor (HT®D). CexBenupoBanue JHK. Memoowr cenomuxku,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass OHWOJOTHS: OMOXMMHUYECKHE M OMO(PU3MYECKHE HCCIICAOBAaHUS COCTaBa M IPOCTPAHCTBEHHON CTPYKTYPHI
ouomonexyn. Mooenuposarue cmpykmypsl u QYHKYUli OUOMOAEKYI U UX Komniekcos. KomnviomepHuiti Ousain u opeanuyeckuil
cuHme3 OUOMONEKY U UX HENPUPOOHBIX AHAIO208.

JemoHcTpanuun

IMoptpetst: JI. IToaunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Jluarpammel: «Pacnpegenenue XUMUYECKUX JIEMEHTOB B HEXKUBOU mpupojae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B
YKUABOU IIPUPOJEN.

Tabmuipl u cxembl: «llepuoanueckas Tabauna XUMHYECKUX 3JIEMEHTOB», «CTpoeHHe MOJEKYIbl BOAbI», «BemecTa B
COCTaBe OpraHu3MoBy», «CTpoeHHe MOJEKyJbl Oenkay, «CTpyKTypbl OEIKOBOM MOJIEKYJb», «CTpO€HHE MOJEKYJ YIJIEBOAOBY,
«CTpoeHne MONEKyYJ TUUA0BY, «HykiienHOBbIE KUCTOTB», «CTpoeHne MOJeKyIbl ATOy.

O06opynoBaHUe: XUMUYECKAs IOCY/Ia U 000pYA0BaHUE.

JlaGopaTopHasi pabota «O0HapykeHHE OEITKOB C TIOMOIIBbIO KAYECTBEHHBIX PEAKITUI.




JlaGoparopHasi padora «lVccienoBanue HyKJIEUHOBBIX KACIIOT, BBIICIICHHBIX U3 KJIETOK PA3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKIUM KICTKH

Tunsl KIETOK: SyKapuoTHuecKasi U npokapuoruueckas. CTpyKTypHO-(yHKIHOHAIbHBIE 00pa30BaHUs KIETKH.

Crtpoenne nmpokapuoTudeckoil kierku. Kierounas crenka Oaxkrtepuil u apxeid. OCOOEHHOCTH CTpPOEHHUs TeTepoTpodHO U
aBTOTPO(HOIN MPOKAPUOTHUECKUX KIETOK. MecTo U pojib MPOKapuoT B OMOIIEHO3aX.

Crpoenre ¥ (YHKIMOHHPOBAHUE DyKapuoTHdyeckol kieTku. Ilna3matumyeckas memOpana (mnasmainemma). CTpykTypa
I1a3MaTuYeckoil MeMOpaHbl. TpaHCHOPT BEIIECTB uUepe3 Ila3MaTH4ecKyro MeMmOpaHy: maccuBHBIN (Auddy3us, obneryéHHas
muddy3ust), akTUBHBIN (MIEPBUYHBIM U BTOPUYHBIN aKTUBHBIA TpaHcrnopT). [lomynponunaemocts memOpanbl. Pabora HaTpwuii-
KaJMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, (paromuro3. Dk301uTo3. Knetounas crenka. CTpykTypa U (YHKIUU KIETOYHOU
CTEHKH pacTeHHH, TpUOOB.

Huronnazma. Llutozomns. Llurockener. J[Bmkenne nuroruiazmel. OpraHou sl kKieTku. O qHOMEMOpaHHbBIE OPTaHOU I KIIETKH:
supomnazmaruydeckas cetb (IIIC), anmapar ['odabmaxu, TU30COMBI, UX CTpOeHUE U (PYHKIMHU. B3anuMocBsI3b 0AHOMEMOpaHHBIX
opraHousioB kieTku. CTpoeHue rpaHyIsipHOro peTHKyinyMa. Mexanuzm nanpasenenus 6enxog 6 IIIC. CuHTE3 pacTBOPUMBIX
6enkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mankuil (arpaHyisipHbIN) SHIOIUIA3MATHYECKUN peTukyiayM. CekpeTtopHas (QyHKIUS
anmapara [onbmxu. Moougukayus denxkos 6 annapame I onvoxcu. Copmuposka 6enxoe ¢ annapame Ionvodcu. TpancrnopT
BEIIECTB B KJIIeTKE. Bakyosm pactutenbHbIX KieTOK. Kitetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH: MUTOXOHIPUH, TUACTUIBL. [Ipoucxodcoenue mumoxonoputi u niacmuo. Cumouozenes
(K.C. Mepesickosckuii, JI. Mapeynuc). Ctpoenue u QyHKIIMM MHUTOXOHIpUN ¥ mactui. [lepBuuHbie, BTOPUYHBIC W CIIOKHBIC
IacTHIb POTOCHHTE3UPYIOMIUX DYKAPUOT. XIJIOPOILIACTHI, XPOMOTLIACTHI, JIEUKOIIJIACTHI BHICIITUX PACTECHUH.

HememOpannsie opranouasl kietkun CrtpoeHne u (GYHKIMM HEMEMOpPAaHHBIX OpPraHOWIOB KIETKH. PuOOCOMBI.
Ipomeoscymounvie ¢punamenmol. MukpodunaMeHTbl. AKTUHOBBIE MUKPO(DWIAMEHTH. MBIIIEUHbIE KIETKU. AKmMuHo8bvie
KOMNOHenmbl Hembvluleunvlx kiemok. Mukpotpyoouku. Kierounsiii nentp. CTpoeHHe U JBUKEHHE KTYTUKOB U PECHHYEK.
MuxkpoTtpy6ouku nutomiaasMel. LlenTpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u Mukpompyoouxkamu. Momopnuie
benxu.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIlazMa, SAPBIINIKA, WX CTpoeHuEe W (QYHKIUHU. SaepHbIii OETKOBBIN MaTpHUKC.
IIpocTpaHCTBEHHOE PACIIONIOKEHUE XPOMOCOM B MHTEpP(A3HOM fAlpe. Dyxpomamur u 2emepoxpomamur. beiku XpoMaTtnHa —
TUCTOHBL. Junamuka s0epHoti 060104KU 8 Mumose. HAoepHulil mpaHcnopm.

Kinerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PaCTUTEIbHOM, >)KUBOTHOM, TPUOHOI).



JdemoHncTpanuun

IToptpetsl: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuibl 1 cxembl: «CTpoeHHE IYKAPUOTHYECKON KiIeTKu», «CTpoeHue >XKMBOTHOU KIETKW», «CTpoeHHE pacTUTEIhLHOU
KJIETKN», «CTpOCHHE MUTOXOHIPUNY, «SAapoy», «CTpoeHUEe MPOKAPUOTHIECKON KIICTKU.

OO6opynoBaHHE: CBETOBOM MHMKPOCKOI, MHUKpOIpENnapaThl pPacTUTENbHBIX, JKUBOTHBIX KJIETOK, MHUKpPONpenapaThl
OakTepuagbHbBIX KJIETOK.

JlaGopaTopHasi padora «/3ydueHue CTpOCHUs KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTnuyeckas padora «/3ydyeHue cBOWCTB KIETOYHON MEeMOpPaHbI».

JlabopatopHas padora «VccnenoBanue mia3Moan3a 1 JeIiazMoiin3a B PACTUTEIbHBIX KIETKAX.

IIpakTnuyeckas padora «/3yueHue NBUKEHUS LIUTOIUIA3Mbl B PACTUTENbHBIX KIETKaX».

Tema 6. OOMeH BelleCTB M MPeBPAllleHUE YJHEPTUHU B KJIETKe

AccuMuIIsIUA U TUCCUMMIISLIUSA — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB: aBTOTPOQPHBIN U TeTepOTPOQPHBIA.
VYyactue kuciopoia B 0OMEHHBIX Mpolieccax. JHepreTudeckoe obecrneuenue kieTku: npespaiienne AT® B 0OMeHHBIX MTpolieccax.
depMEeHTATUBHBIA XapaKTep peakluid KIETOUYHOTO MeTabonuszma. DepMeHTh, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICHCTBHUS.
Kodepmentsr. Otianuunst pepMEeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-akTuBaTopsl M OETKU-UHTUOUTOPHI. 3aBUCUMOCTh
CKOPOCTH ()epPMEHTATHBHBIX PEAKIIU OT Pa3IUIHBIX (DAKTOPOB.

[lepBUYHBINM CHHTE3 OPraHUYECKUX BEUIECTB B KiIeTKe. DOTOCUHTE3. AHOKCULEHHbIN U OKCULEHHDIU homocunmes y baxmepuii.
Cseemocobuparowue nuemenmsi U nNUSMeHmbl peakyuoHHo2o yeumpa. Poib xmoporactoB B nporecce hotocuaTe3a. CBeToBas u
temHOBasi ¢aszpl. Pomoodvixanue, C3-, CA— u CAM-munwvr pomocunmesa. llponyktuBHOCTh (hOTOCHHTE3a. BiusiHue pa3inuuHbIX
(dakTOpoB Ha CKOPOCTHh POTOCHHTE3A. 3HAUCHHE (POTOCHHTESA.

XeMocunTe3.  Pa3HooOpasme  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpuuimpyromue  OakTepuu, Kelie300aKTepuH,
cepobakTepuu, BOJOPOAHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Buael Opoxenus. [IpogykTel OpoXKeHHS W WX HCIOJIH30BAHHE YEIOBEKOM. AHA’POOHBIC
MHUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH U BO3OYyAUTENN OOJIe3HEH.

AdpoOHBIE OpraHM3MBL. JTalbl JHEpreTUdYeckoro obOmeHa. l[logroroBurenbHBIM dTam. [nukonnM3 — OECKUCIOPOTHOE
pacUIeIIEHHUE TITIOKO3BI.

buonorudeckoe okuciieHHE, WIM KJIETOYHOE JibIxaHWe. Poib MUTOXOHIpUU B mpolieccax OMOJOTHYECKOTO OKUCICHHS.
Huknuueckue peakiuu. OxuciautensHoe ¢GochopunupoBanue. Inepeus memoparnnHoz2o epaouenma npomouos. Cunmes ATD:



paboma npomontou ATD-cunmasel. lpeumyiiecTBa a’poOHOrO MyTH OOMEHa BEIIECTB Mepes] aHadpPOOHBIM. D(PGhEeKTUBHOCTD
HHEPreTUYeCcCKOro oOMeHa.
JdemoHcTpanumn
Hoptperst: [Jx. [Ipuctim, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Ourensrapar, 11. Mutuemn, I'. A. 3aBap3uH.
Tabnuiet u cxembl: «DOTOCUHTE3Y, «IHEpreTudecKuit ooMen», «bruocunres 6enkay, «CtpoeHue pepMenTa, «XeMOCHUHTE3.
OO6opyioBaHKE: CBETOBOM MUKPOCKOI, 000PYAOBaHUE /JIsl IPUTOTOBJICHHS TOCTOSSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlabopaTopHasi padoTa «/3yueHue KaTaTUTUIECKON aKTUBHOCTH (PePMEHTOB (Ha MPUMEPE aMIIIa3bl WIIM KaTajasbl)».
JlabopaTtopHas padora «/3ydyeHne pepMEHTaTHBHOIO pacIIeIVIEHUs MEPOKCUIA BOJIOPOJA B PACTUTEIbHBIX U )KMBOTHBIX
KIIETKAX.
JlabopaTtopHas padora «CpaBHeHUE MTPOI1IECCOB POTOCUHTE3A U XEMOCHHTE3a.
JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacaencrBeHHast uHGOPMALUSA M Pean3alus eé B KJIeTKe

Peakiiun wmatpuyHoro cuHTe3a. [IpUHIUI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MaTpUYHOro CHHTe3a. Peanmzanus
HacJeJACTBeHHOW uH(popmaruu. ['eHeTnyeckuii koid, ero cBoicTBa. Tpanckpumnuus — MarpuuHbiii cuHTe3 PHK. Ilpuniums
TPAHCKPHUMIMU: KOMIJIEMEHTAPHOCTh, AHTHUIAPAJUIEbHOCTh, AaCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanel. Yuactue TpancnoptHeix PHK B Omocuntese Genka. YcioBus 6uocunresa Oenka. Koguposanue
aMuHOKHUCIO0T. Potk ppubocoM B OnocuHTe3€e Oenka.

CogpemenHvle npedcmasierus 0 cmpoenuu 2enog. Opranuzanusi TeHOMa y IPOKApUOT U dYKapuOT. Perymsius akTHBHOCTH
reHoB y npokapuot. ['unoresa onepona (®. XKako6, XK. Mano). Moaekyiaprvie mexanusmuvl s3Kkcnpeccuu 2enos y sykapuom. Ponw
Xpomamuna 6 pe2yrayuu pabomsl eeHos. Perymnsaius 0OMEHHBIX MPOIecCoB B KieTke. KiieTounslii roMeocTas.

Bupycer — HekneTouHbIe (POPMBI KU3HH U O0JIUTaTHEIE Mapa3uThl. CTpOeHNE MPOCTHIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
O0aktepuodaroB. JKuzneunviti yuxn JHK-codepocawux supycos, PHK-codepocawux supycos, dbaxmepuoghacos. Obpammuas
MPAHCKpunyus, pesepmasa, uHmezpasad.

Bupycusie 3abosieBanus yenoBeka, xKuBoTHbIX, pacteHuit. CITMJI, COVID-19, counansHble U MEIUIIMHCKUE TTPOOIEMBI.

buoungpopmamuka: unmecpayus u aunanuz oOorvwux maccusos («bigdata») cmpyxmypuvlx OuolO2UHUECKUX OAHHBIX.
Hanomexwnonoeuu 6 ouonoeuu u meouyune. Ilpoepammupyemole pynxyuu 6enxos. Cnocobwvl 00cmasKu 1ekapcms.

JdemoHcTpanuun



IToptpetsl: H. K. Konsuos, /. Y. iBaHOBCKUM.
Tabnuuel u cxembl: «buocunres 6enka», «l'eHeTnueckui kKoay», «Bupyce», «bakrepuodarm.
IIpakTuuyeckas padora «Co3naHne MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKHU

Kierounslit nuki, ero nepuoasl u perymsnus. Marepdasza 1 Muto3. OcoOEHHOCTH MPOIIECCOB, MPOTEKAIOIMINUX B HHTEep(dasze.
[lonrotoBka kieTkun K JjeneHuto. IIpecuHTeTndeckuil (MOCTMUTOTUYECKUN), CHUHTETUYECKUH U TMOCTCUHTETUYECKUU
(MpeMUTOTUYECKUI) IepHOIbI UHTEP(A3HI.

Marpuunsiii cunre3 JIHK — permukanuys. IlpuHouner permmukannu JIHK: xoMIiuiemMeHTapHOCTB, MOJIYyKOHCEPBATUBHBIN
CHUHTE3, aHTUnapauienbHOCTh. Mexanusm permkanuu JIHK. Xpomocomsl. CTpoeHue xpomocom. TeroMepsl U Tenomepasa.
XpOMOCOMHBIM Ha0Op KIETKM — KapUOTUIl. JIUTUIOMIHBIM U TamIOMAHBIA HAOOpPHI XpOMOCOM. ['OMOJOTrHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jenenue kinetkn — Muto3. CTaauu MUTO3a UM MPOUCXOIAIINE B HUX Ipolecchl. Tunbl MuTo3a. KapuoknHe3 U LUTOKUHES.
buosornueckoe 3HaueHne MUTO3a.

Perynsnus mutoTndeckoro mukia kiuetku. [Iporpammupyemas kiaeTouHasi THOENb — alonTo3.

Krnerounoe siapo, XxpoMocombl, (pyHKIIMOHANIbHAS TeHOMUKA. Mexanusmol nporugpepayuu, oughgepenyuposku, cmaperus u
eubenu knemox. «Lugpposas knemrxay — buoungopmamuueckue mooenu GyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpamumn

Tabmuipl 1 cxeMbl: « KU3HEHHBIN UK KIETKH», «MuTo3y, «CtpoeHue xpoMocomy, «Permmukamus JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIIpenapaThl: «MHUTO3 B KJIETKaX KOpEIIKa JIyKa.

JlabopatopHas padora «/3ydeHre XpoOMOCOM Ha TOTOBBIX MUKPOIIPENAPaTaX».

JlabopatopHas padora «Habnronenrne MuTO3a B KIETKaX KOHUYMKA KOPEITKa JIyKa (Ha TOTOBBIX MUKPOTIpETapaTax)y.

Tema 9. CTpoenue u QyHKIUM OPraHU3MOB

buonornueckoe pasnoodpasue opranu3MoB. OTHOKIECTOYHBIE, KOJTOHUAIBHBIE, MHOTOKJIETOUHBIC OPTaHU3MBbl.

OCOOCHHOCTH CTPOSHHS M JKU3HEIASATCIbHOCTH OJHOKJICTOYHBIX OpPraHW3MOB. bakTepuu, apxeu, OJHOKICTOYHBIC TPHOBI,
OJHOKJIETOYHBIE BOJOPOCIH, IPYyrue MpoTUcThl. KoloHMaIbHBIE OPraHU3MBl.

B3auMocCBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMbI OpraHoB. OpraHu3M Kak €JIMHOE IeJIOE.
I'omeocras.



Tkanu pactenuid. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3oBarenbHas, MOKPOBHAs, MPOBOASAIIAS, OCHOBHAs, MEXaHUYECKas.
Ocob6enHocTu cTpoeHus, GYHKIIMN U PacoIOKEHUs TKAHEH B OpraHax pacTeHUH.

TkaHu XKUBOTHBIX M YeEJOBEKAa. THUIBI >KUBOTHBIX TKAHEW: SNUTEIMAlbHAs, COCIUHUTEIbHAS, MBIIICYHAs, HEpPBHA.
Ocob6enHoCTH CTpOoeHMUs, GYHKIIMN U PACIOJIOKEHUS TKaHEH B OpraHax >KMBOTHBIX U Y€JIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OPTraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX U yeloBeka. DyHKINU
OpraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmMoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX HUBOTHBIX. HapyxHblll u
BHYTpeHHUM ckeneT. CTpOEHUE U TUIIBI COCIMHEHUS KOCTEH.

JIB>keHne OpraHu3MoB. JIBMI)KEHHE OJHOKJIETOYHBIX OPTraHW3MOB: amMEOOMIHOE, >XTYTHKOBOE, pecHUYHOe. JIBMKeHue
MHOTOKJIETOUHBIX PACTEHMI: TPOMMU3MbI U HACTUHU. J[BUJKEHME MHOTOKJIETOUHBIX XWBOTHBIX U YEJIOBEKA: MBIIICYHAS CUCTEMA.
Pednexc. CkeneTHpie MBIIIIBI U UX padoTa.

[Tutanne oprann3mMoB. [lornonieHne BOAbI, YIIEKUCIOro ra3a U MUHEPAJIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue >KMBOTHBIX.
BHYyTpHUIIOI0CTHOE M BHYTPUKJIETOUHOE NMUIIEBapeHue. [Iutanne mo3BOHOYHBIX )KMBOTHBIX. OTAENbI MUIIEBAPUTEILHOIO TPAKTA.
[TumeBapuTenbHbIe Kene3bl. [IumeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opraHu3moB. Jlpixanue pacreHuid. Jlpixanue >kuBOTHBIX. [uddy3us razoB yepe3 moBepxHOCTh KieTkH. KoxkHoe
neixanue. JlpixaTenbHas MoBepXHOCTh. KaOepHoe W nEroyHoe apixaHue. J[pIxaHWe MO3BOHOYHBIX >KMBOTHBIX W UEJIOBEKA.
OBOJIIOIIMOHHOE YCIIOKHEHHUE CTPOEHHUS JIETKMX I[103BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHass cucTeMa uenoBeka. MexaHuszm
BEHTWISIIIUY JIETKUX Y MITUI] U MIICKOMIUTAIOIMUX. Perymsus apixanus. JlpixatenbHbie 00bEMBI.

TpaHcopT BEWECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTEHUW. TpaHCIOPT BEWIECTB y KUBOTHBIX. KpoBeHOCHas
cucteMa u e€ opranbl. KpoBeHOCHas crucTeMa MO3BOHOYHBIX KUBOTHBIX U 4yesioBeka. Cepe, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBooOpaiiieHns. DBONIOIMOHHBIE YCIOKHEHHUS CTPOSHUS KPOBEHOCHOW CHCTEMBI TMO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u €€ peryisanus.

Boinenenue y opranuszmoB. Beinenenuwe y pactenuil. Beigenenue y xuBOTHbIX. CoKpaTuTeNnbHble Bakyosu. Oprasl
BbIIeNieHns. DumbTpanus, CeKpenus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI paOOTHI OpraHOB BhIieTeHUS. CBS3b MOJOCTH Tela
C KPOBEHOCHOW M BBLACIHUTENIBHOW cuUcTeMamu. BbiieneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u
dbynkimonupoBanre Hegpona. OOpa3zoBaHNE MOUYHU y YEITOBEKA.

3amuTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil W LUCTHl MPOCTEHIIMX. 3alluTa y
MHOT'OKJIETOUHBIX pacTeHui. Kyrukyna. CpencTBa macCUBHOM M XUMHYECKOM 3aIIUThl. DUTOHINIBL.



3ammuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOIHEIE. 3alliUTa opranu3Ma ot 6osesneil. UMmyHHas cucrema
yesioBeka. KieTouHblil U rymopanbHblii UMMYHHUTET. Bpoxa€HHBIN M npuoOpeTéHHbll cneunduueckuii uMMyHuTeT. Teopus
KJIOHaJbHO-ceeKkTuBHOTO nMmyHuTeTa (I1. Dpnux, ®. M. bepuert, C. Tonerasa). BocnanurenbHble OTBEThl OpraHU3MoB. Poib
BPOXXIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTh 1 perysisiuns y opranu3MoB. Pa3ipakuMocTh y OJHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3apaxumMocts u
perynsnus y pacTeHul. POCTOBBIE BEIIECTBA U UX 3HAUCHHUE.

HepBnas cuctema u pediiektopHast perysius y >KMBOTHbIX. HepBHas cuctema u €€ oT/elNbl. DBOJIONMOHHOE YCIOXKHEHHE
CTPOCHHMSI HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OT/IEJIBI TOJIOBHOTO MO3Ta TTO3BOHOYHBIX KUBOTHBIX. Pediekc u pediekropHas ayra.
be3ycnoBHbIE U yCITOBHBIE PE(DIICKCHI.

['ymopanbHas perynsanusa 1 3HI0OKPUHHAs CUCTEMA KUBOTHBIX U 4YejoBeka. JKene3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI.
JleticTBre TopMOHOB. B3aMOCBsI3b HEPBHOM U SHJOKPUHHOM cucTeM. [ unoranamo-runoduszapHas cuctema.

JdeMoHCcTpamumn

Ioptper: W. I1. I1aBnos.

Tabmuiel u cxembl: «OAHOKIETOYHBIE BOAOpOCIN», «MHOrOKIeTOUHble Bogopociny, «bakrepum», «lIpocteitmmey,
«OpraHbl IBETKOBBIX pacTeHH», «CUCTEMBI OPraHOB IMO3BOHOYHBIX KUBOTHBIX», « BHYTpEeHHEE CTPOEHHE HACEKOMBIX», « TKaHU
pactenuii», «KopHeBbie cuctembl», «CtpoeHue credmns», «CTpoeHue JIMCTOBOM IIACTUHKW», «TKaHM KUBOTHBIX», «Ckenet
yesoBekay, «llnmesapurenbHas cucremay, «KpoBeHocHas cuctemay, «/lpixarenbHas cucremay, «HepBHas cucrtema», «Koxay,
«MpblleyHas cucrteMa», «BblaenurenpHas cucTeMa», «OHIOKPUHHAs cuctemay, «CTpoeHue MbIIb», «MMMyHUTETY,
«KumeynonosnoctHeie», «CxeMa nmuTaHus pacTeHUu», « KpOBEHOCHbBIE CUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE TUAPHIY,
«CtpoeHnue miaHapumn», «BHyTpeHHee cTpoeHue J0KIeBoro 4yepBsi», «HepBHas cucrema poi0o», «HepBHas cuctema JSITYIIKNY,
«HepBHas cucrema npecmeikaromuxcs», «HepsHas cucrema nrtuny, «HepBHast cucrema miuekonuraromux», «HepBHas cucrema
genoBekay, «Pedaekey.

O06opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKPOIIPENAapaThl OAHOKIETOYHBIX OPraHU3MOB, MUKPOIIPENapaThl TKAaHEN, PAKOBUHBI
MOJUTFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHUX, >KUBBIE HK3EMIUISIPl KOMHATHBIX PAcCTEHUW, repOoapuul pacTeHUM pa3HbIX
OTJIEJIOB, BIIAYKHbIE MpenapaThl )KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJJIEKIIMM OECIIO3BOHOUYHBIX KMBOTHBIX, CKEJIET YellOBEKa,
o0opyaOBaHWE 711 TEMOHCTPAIMM TOYBEHHOTO M BO3IYIIHOTO MUTAHWS PACTCHHM, PACHICTUICHHS Kpaxmayia U OeTKOB TOoJ
nercrtereM (EepMEHTOB, 00OpYAOBaHUE ISl AEMOHCTPAIIMU OIBITOB MO M3MEPEHUIO KU3HEHHOU EMKOCTU JETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUN, MOJIEIIM TOJJOBHOTO MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydueHue TKaHEN paCTEHHI».




JlaGoparopHasi pabora «/3ydyeHue TKaHEH KUBOTHBIX).
JlaGoparopHasi pabora «/3ydueHue opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl pa3sMHOKEHHUS OpPraHW3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) M MOJIOBOE. Bujsl Oecrosioro pa3MHOMKEHUS:
MOYKOBAHUE, CTIOPYJISIUS, (PparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlonoBeie kieTku, unum rametsl. Meio3. Craauu wmeiioza. IloBeneHnue XpoMocoM B MEHO3eE.
Kpoccunrosep. buonorndeckuii CMbICi M€i103a U TIOJIOBOTO Tipoliecca. Meio3 1 ero MeCTO B dKU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoasiieBoe paszpute. ['ameroreHes y >kMBOTHBIX. [losoBbie xene3pl. OOpa3oBaHKWEe W Pa3BUTHUE TOJIOBBIX KJIETOK.
Cnepmarorenes u ooreHes. CTpoeHHUE MOJTOBBIX KIETOK.

OmnonoTBOopeHUe ©W AMOpPHUOHANIBHOE pa3BUTHE JKUBOTHBIX. CrHoCOOBI OIJIOJOTBOPEHHUS: HAPY>KHOE, BHYTpPCHHEE.
[TapTeHorenes.

NuanBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). OMOPHOJIOTHSI — HayKa O Pa3BUTHH OPraHu3MoB. Mopgoeenes — oona
us enasuvix npoonem samopuonocuu. Konyenyus mopghoeenos u mooenu mopgozeneza. Cranun 3mMOpuoreHes3a >KMBOTHBIX (Ha
npumepe Jrymkn). Jpobnenne. Tumnbl apobnenus. /Jemepmunuposannoe u HedepmuHuposarnHoe opooaenue. bracmyna, munwvi
onacmyn. OCOOCHHOCTH APOOJECHUS MIICKOTUTAIOMINX. 3apOBIIICBhIC JTUCTKH (TacTPyJIAIus). 3aKiajKka OpraHOB W TKaHEW u3
3apOJIBIIIEBBIX JIUCTKOB. B3anMHOE BIHMsIHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATbHAS MHAYKIIHS). 3aKiajKa TUiaHa
CTPOEHUS KUBOTHOTO KaK PE3YJIbTAT HEPAPXUUECKUX B3aMMOJICUCTBHI reHOB. BiusiHue Ha sMOpHUOHATBHOE PA3BUTHE PA3TUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTamMOpronaneHelil nepuoa. [Ipsmoe u Henpsimoe pasButhe. Pazsutue ¢ metamopdozom y
0eCTI03BOHOYHBIX U TIO3BOHOYHBIX JKMBOTHBIX. brosiornueckoe 3HaueHUE MPsIMOTO U HETPSMOTO Pa3BUTHS, UX PACIIPOCTPAaHEHUE
B nipupoze. Tumbl pocta >XUBOTHBIX. DAKTOPHI PErymsAIuy POCTa KUBOTHBIX U yenoBeka. CTaguu MoCTOIMOPHUOHATEHOTO Pa3BUTHS
y )KUBOTHBIX U YesoBeka. [lepuoasr onTorenesa uenoeka. CTapeHue M CMEpTh KaKk OMOJIOTUYECKUE TTPOIIECCHI.

PasmHoxeHue u pasBute pactenui. ['ameroput u copodut. Melio3 B )KH3HEHHOM ITUKIIE pacTeHuil. OObpa3oBaHue criop B
npoiuecce wmeio3a. ['amertorene3 y pacteHuid. OIUIOJIOTBOPEHHWE U PA3BUTHUE PACTUTENBHBIX OpPraHu3MoB. JIBoiiHoe
OTUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMECHU.

MexaHu3MBbI pETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuun

[Moprtpetst: C. I'. Hapamwun, X. [lInemaH.



Tabnuiiel 1 cxembl: «BeretaTuBHOE pa3MHOXKEHUE», « TUIIBI 0€CMOI0Tr0 pa3MHOKEHUD», «Pa3MHOXKEHNE XJTaMUIOMOHAIBI»,
«Pa3MHOXeHME 3BrIeHb», «Pa3sMHOXEHME TUAPBY, «Meio3», «Xpomocombl», «l'ametorenes», «CTpoeHHE SULEKIECTKA H
criepmaTto3onsia», «OCHOBHBIE CTaIUM OHTOTreHe3ay, «lIpsiMmoe u Henpsmoe pa3Butuey, «PazButue malickoro xykay», «PazButue
capanun», «Pa3Butue IATymku», «J[BOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHUil», «CTpOE€HHE CEMSH OJIHOJOJBHBIX H
JIBYJOJIbHBIX PACTeHUN», «  KU3HEHHBIN [IUKJI MOPCKOU KamyCThl», «KU3HEHHBIM UK MXa», «KU3HEHHBIN UK MTalOPOTHUKAY,
«Ku3HEeHHBIN LIUKI COCHBIY.

OO06opynoBaHHE: CBETOBOM MHUKPOCKON, MHKpOMpEnapaThl SHUIEKIETOK M CIepMaro30ugoB, Mojenb «llukn pa3Butus
JATYIIKA.

JlaGoparopHasi pabora «/3ydyeHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

IIpakTuyeckas padora «BbIsABIECHNE TPU3HAKOB CXOJCTBA 3aPOBIIIEH MO3BOHOYHBIX KHUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHHE OPraHOB PA3MHOXKEHUS BBICIIIMX PACTEHUI.

Tema 11. I'eneTHKa — HaAyKa 0 HACJAEACTBEHHOCTH U M3MEHYNBOCTH OPraHU3MOB

Hcropust craHoOBIIeHUST W pa3BUTHs TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne ®puza, T. Moprana. Pomib
OTEUECTBEHHBIX YUEHBIX B pa3BuTuu renetuku. Pa6otsl H. K. Konbriora, H. M. BaBuiiosa, A. H. benosepckoro, I'. JI. Kapnieduenko,
10. A. ®dunmmnaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbIE T€HETHYECKUE MOHITUSA U CUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIENIbHBIE T€HBI, AIbTEPHATUBHBIE ITPU3HAKH,
JOMUHAHTHBIA M PEIIECCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTAsl JTUHUS, THOPUIIBI, TeHOTHUIl, ¢peHoTun. OCHOBHbBIC
METO/Ibl TCHETUKH: THOPUAOTOTUUECKUMA, IUTOJIOTHYECKHUI, MOJIEKYIISIPHO-TEHETHIECKUN.

JemoHcTpanuun

IMoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO.
A. ®ununuenko, H. B. Tumodees-Pecockuii.

Tabuuiibl U cxeMbl: «MeTo bl TeHEeTHUKNY, «CXEeMbI CKpEIlIBaHUS.

JladopaTopHasi padora «/Ipozoduia kak 00BEKT TCHETHICCKUX UCCIICTOBAHHI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpeuiuBanue. [lepBblit 3aKkoH MeHaens: — 3aK0H eIMHO00pa3usi rTuOpHUI0B NepBoro nokojieHus. [Ipasuno
nomMuHupoBaHus. Btopoil 3akoH Menpaenss — 3aKOoH paciieruieHus npusHakoB. LluTonmorndeckre OCHOBBI MOHOTHOPHUIHOTO
CKpeluBaHus. [ umoresa yucToTH raMeT.



AHanusupyroniee ckpemuBaHue. [I[poMeXyTodHBIM XapakTep HacienoBaHMs. PaciueruieHne NPU3HAKOB NPHU HEMOJIHOM
JTOMHUHUPOBAHUMU.

HuruOpuaHoe ckpeniuBanue. TpeTuil 3akoH MeHaens — 3aK0OH He3aBUCMMOTI'0 HacleoBaHusl npu3HakoB. L{uTomornueckue
OCHOBBI IUTUOPUIHOTO CKPEIIUBAHUS.

Cuennennoe HacieaoBanue npusHakoB. Padotsl T. Moprana. CuemnieHHOe HacjeJl0BaHHE I'€HOB, HAPYILIEHUE CLETIICHUS
MEXy FreHaMu. XpOMOCOMHAs TEOPHUSI HACIIEACTBEHHOCTH.

I'eneTtuka mona. XpOMOCOMHBI MEXaHHW3M ONPENENICHHS MOoJa. AyTOCOMBI M MOJIOBBIE XpPOMOCOMBI. ['OoMOrameTHbli U
reTepOoraMeTHbIN MoJ. ['eHeThuecKas CTpyKTypa MoJIOBBIX XpoMocoM. HacnienoBanre npru3HakoB, CUEIJIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucrteMa. llieilorponus — MHOXECTBEHHOE JEHCTBHE IeHa. MHOKECTBEHHBIN aJUIEIN3M.
B3anmopeiicTBue HeauienbHbIX reHOB. KoMmmiemenTapHocTh. Onucrtas. [lonnmepus.

['eneTnueckuii KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAK)KE (PU3HOJIOTHYECKUX MPOLECCOB, MOBECHUS U
KOTHUTHBHBIX QYHKIIUN. ['eHeTHYecKne MeXaHu3Mbl CHMOMOTeHe3a, MEXaHU3Mbl B3aUMOICUCTBHS «XO035IMH — MApa3uT» U «XO39UH
— MHKpOOMOM». ['eHeTHdyeckue acmeKkThl KOHTPOJS W M3MEHEHHs HAcJEeICTBEHHOW HH(pOpMallUd B TMOKOJCHUSX KIETOK H
OpraHU3MOB.

JdeMoHCcTpamuun

Iloprpetsl: I'. Mennens, T. Mopras.

Tabmuipt u cxembl: «IlepBoiif U BTOpO# 3akoHBI Menaens», « Tpetuit 3akon MeHaens», «AHaTU3UPYIOIIee CKpEIiBaHUEY,
«HemonHoe nomunupoBanue», «CLeMJIEeHHOE HaclieJOBaHUE NPHU3HAKOB Yy apo3oduib», «l'eHetuka mnonay», «Kapuotun
yenoBekay, «Kapuotumn npozoduiby, «Kapuotun ntuiib», « MHOKECTBEHHBIN ajuienu3my, «B3anMoeiicTBrue TEHOBY.

O6opyznoBaHue: MoJedb JUIsl JEMOHCTPAllMKM 3aKOHOB €IMHO00pa3us THMOPHIOB MEpPBOrO IMOKOJEHUS U pacCIleTyICHHs
MPU3HAKOB, MOJENb JUI1 JEMOHCTPALMM 3aKOHAa HE3aBHUCUMOIO HACJIENOBAaHMUS IPU3HAKOB, MOJEIb JUISI JEMOHCTpalUH
CIIETUICHHOT'O HACTIEAOBaHMs MIPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompemnapat: «/[po3odumay.

IIpakTuueckas padora «3yueHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y APO30(PUITBDY.

IIpakTuueckas padora «/3yueHue pe3yabTaToB JUTHOPUAHOTO CKPELIMBAHUS Y APO30(PUITBDY.

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYNBOCTH
B3aumopeiictBue reHotuna u cpeabl npu QopmupoBaHun (peHoTuna. M3mMeHYMBOCTh Npu3HakoB. KauecTBeHHBbIE WU
KOJINYECTBEHHBIE TPU3HAKU. BUAB N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.



MonaudukanuonHas U3MeHYMBOCTh. Ponb cpenbl B popMupoBaHun MoAu(pUKAIMOHHOW u3MeHYnMBOCTH. Hopma peakiuu
npu3Haka. Bapuannonnslil psa u BapuanuonHas kpusas (B. Moranncen). CoiicTBa MOIU(DHUKATMOHHOW U3MEHYMBOCTH.

I'enoTunuueckass M3MEHYUBOCTh. CBONCTBA T'€HOTUIIMYECKOM HW3MEHUYMBOCTU. BHIAbI TN€HOTHUNMYECKON H3MEHUYMBOCTH:
KOMOMHATUBHAsI, MyTallMOHHAS.

KomOunaTuBHasT W3MEHYMBOCTH. Mei03 W TOJOBOM MpoOIecC — OCHOBA KOMOWHATUBHOM U3MEHYMBOCTU. Poib
KOMOWHATHUBHON M3MEHYUBOCTU B CO3JJaHUU I'€HETUUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JJHOrO BUIA.

MyTanmoHHas W3MEHUYMBOCTh. BUIbl MyTaluii: T€HHbIE, XPOMOCOMHbIC, T€eHOMHbIE. CHOHTaHHbIE WM WHAYIIUPOBAHHBIC
MyTaluu. SaepHble U nuToIIa3MaTuueckue Mytaiu. CoMmaTHYecKue U MoJI0BbIe MyTaluu. [[puurHbI BOSHUKHOBEHHUS MYyTalIHil.
MyTaresbl M WX BJIMSIHHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO IMpolecca. 3aKOH TOMOJIOTMYECKUX PSAOB B
HacjeacTBeHHoM u3MmenunBocT (H.M. BaBuios). BHesepHast ”3BAMEHYMBOCTh U HACJIEJCTBEHHOCTbD.

Onucenemuxa u 3NUSEHOMUKA, POJb INUSEHEMUYECKUX (DaKmopos 6 HACNe008aHuu U USMEeHYUBOCMU (QeHOMUNUYeCcKUx
NPU3HAKO8 Y OP2AHUZMOE.

JdeMoHCcTpamuun

[loprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBuios.

Tabnuiel u cxembl: «Bunbl u3meHunBoctu», «MoaudukanmoHHas U3MEHYUBOCTH», «KOMOWHATHBHAS W3MEHUYHBOCTHY,
«Meito3y», «OmiogoTBopeHuey, «I'eHeTnueckne 3a00eBaHus YeIOBEeKay, «BUIbI MyTaIluii».

OO6opyioBaHKe: KUBbIE U TepOaAPHBIEC IK3EMIUISIPbI KOMHATHBIX pACTEHUH, pucyHKH ((oTorpadun) >KUBOTHBIX C pa3IMYHBIMHU
BUJIAMU U3MEHUYUBOCTH.

JlabopaTtopuass paGora «MccnegoBaHue 3aKOHOMEpPHOCTEW  Moau(UKAIMOHHOW  W3MeHYMBOCTH. [locTpoeHue
BAPHUALMOHHOIO PsJla U BApUALIMOHHOM KPUBOW».

IIpakTnuyeckas padora «Mytanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIPETapaTax)y.

Tema 14. I'eHeTnKa 4Yejl0BeKa

Kapuotun yenoseka. MexiyHapoaHasi mnporpaMMa UCClIeJOBAHU F'€HOMa YeJI0BeKa. MeTo1bl M3y4eHUs] TCHETUKH YE€JI0BEKA:
rE€HEaJOTUYeCKui,  OJIM3HEUOBbIM, IUTOTCHETUYECKUM, MOMYISIUOHHO-CTATUCTUYECKUNA,  MOJEKYISIPHO-TEHETHUECKUM.
CoBpeMeHHOE OIpeiesICHue TEeHOTHUIIA: MOJHOTCeHOMHOE CEKBEHHPOBaHUE, T€HOTUITMPOBAHKUE, B TOM uucie ¢ momorisio ITIP-
aHanuza. HacnenctBeHHbie 3a00jeBaHus 4yesioBeKa. ['€HHbIE M XPOMOCOMHBIE OOJIE3HH 4eloBeKa. boye3Hu ¢ HacjaeaCTBEHHOU
MPEIPACTIONIOKEHHOCTRI0. 3HAYEHHE MEIMIIMHCKOW TEeHETUKH B TPEJOTBPAIICHUHW M JICYCHUM TEHETUYECKUX 3a00jIeBaHUM



YyenoBeka. MeauKo-reHeTUYeCKoe KOHCYJbTUpoBaHHe. CTBOJIOBBIE KIETKH. [IOHATHE «TE€HETHYECKOIO Tpy3a». IDTUUYECKHUE
aCIEKThI UCCIIEJOBAaHUM B 00JIACTH PEIaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (HakTOpbl MOBBIIMIEHHONH YYBCTBUTEIBHOCTH YENOBEKA K (PU3MUYECKOMY U XHMHUYECKOMY 3arps3HEHUIO
OKpYXarolen cpenbl. I'eHeTnyeckas npeapaconokeHHOCTh YEJI0BEKA K IATOIOT UsIM.

JdemoHcTpanuun

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl M3yuyeHHs TEHETHKU ueloBeKa», «['eHeTndeckue 3a0oJieBaHUS
YEJIOBEKAY.

IIpakTnuyeckas padora «CocTaBleHNE U aHAIIU3 POJLOCIOBHONY.

Tema 15. Cennekuusi OpraHu3MoB

JloMecTukaius 1 cenekuus. 3apoxkaeHue cejaekiuu u gomectukanuu. Yuenue H. M. BaBusnosa o L{eHTpax npoucxoxaeHus
¥ MHOT00Opa3us KyJbTYPHBIX pacTeHUMN. PoJIb ceeKInu B CO3JaHUU COPTOB pacTeHUH U TOPO/I )KUBOTHBIX. COpT, MOpo/Ia, ITaMM.
3aK0H TOMOJIOTHUECKHUX PSAOB B HaclaeACTBeHHOM n3MeHunBocTH H. M. BaBuioBa, ero 3HaueHue Jyisl CEJIEKIIMOHHONU PaOOTHI.

Metoanl celeKIMOHHONW paboThl. MCKycCTBEHHBI OTOOp: MAcCOBBIM M WHIMBUAYAJIbHBIM. ITalbl KOMOWHAIIMOHHOMN
cenekuuu. VcnibiTanue mpou3BoguTeseH Mo moroMctBy. OTOOpP MO TE€HOTHUITY ¢ TIOMOIIBIO OIIEHKH (DEHOTUITA TTOTOMCTBA U OTOOP
10 TEHOTUITY ¢ momoulpto ananuza JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PaguaninoHHBI U XUMHUYECKUM MyTareHe3 Kak UCTOYHHK
MyTaIui y KyJIbTYPHBIX (opM opraHu3MoB. Vcnonb30BaHHe T€HOMHOT'O PEaKTHPOBAHUS U METOA0B pekoMOuHaHTHBIX JIHK mis
MOJIYYEHUSI HICXOAHOTO MaTepralia sl CEJIEKIUH.

[Tomryuenne mnonumionn0B. BHyTpuBUAoBas ruOpuau3anus. bIM3KOpOACTBEHHOE CKpeIMBaHWE, WJIA WHOPHJIUHT.
HeponcrBeHHoe ckpemnuBanue, wuid ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. Mcronb30BaHWE TreTepo3nca B CEICKIIHH.
Ornanéunas rudbpunmszanus. [Ipeomonenne 6ecrioauss MeKBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMN PACTCHUH U )KUBOTHBIX.
«3enéHast peBOJTIOIIHS».

CoxpaHeHue U U3y4eHHUE TEHETUUECKUX PECYPCOB KYIbTYPHBIX PACTEHHUHN U UX JUKUX POJAMYEH IS CO3aHUSI HOBBIX COPTOB
U THOPHJIOB CEIbCKOXO3SHWCTBEHHBIX KYIbTYP. HM3yuenue, coxpanenue u Ynpasienue 2eHemudeckumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX HCUBOMHBIX 8 YEAX YAVUULEHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U
KpOCCO8, 8 MOM YUCAE C NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008AHULL, NepedosblX Uulell U NepcnekmueHblxX
MexXHON02U.

JdemoHcTpanuun



IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, II. II. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /. K.
benses.

Tabauiel 1 cxembl: «L{eHTpBI MPOUCXOKIAECHUS U MHOTO00pa3usl KyJIbTypHBIX pacTeHUI», «3aKOH TOMOJOTUYECKUX PSAIOB B
HACJIEeICTBEHHOW U3MEHUYMBOCTHY, «MeTobl cenekuun», «Otnanéunas rudbpuansanusy», «MyTarenesy.

JlabopaTopHas padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ JIOMAILIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yuyeHrne METOJIOB CEJIEKIIMU PACTEHUI.

IIpakTuuyeckas padora «lIpuBrUBKa pacTeHHII.

Ixrckypeust «OCHOBHBIE METO/IbI M JOCTUXKEHUS CEJIEKIIUU PACTEHUHN U AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO
bepmy, COpTOUCTIBITATEIbHBIN YYaCTOK, B TEIUIMYHOE XO3HUCTBO, B Ja0OPATOPHUIO arpOyHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAsSI OMOJIOTHUS

OOBEKThI, UCTIOJIb3yEMble B OMOTEXHOJIOTUH, — KIETOYHBIE U TKAHEBBIE KYJIbTYPhl, MUKPOOPTaHU3MBbI, HX XapaKTEPUCTHUKA.
TpaguimonHass GMOTEXHOJIOTHS: XJIeOOMeUYeHne, MOoTyYeHHEe KHUCIOMOJIOUYHBIX MPOAYKTOB, BUHOJAENUE. MUKpoOHOIOrHdecKuii
cuHTe3. OOBEKTH MUKPOOHOJIOTHUECKUX TexHooTuid. [Ipon3BoaCcTBO O€Ka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanue TeXHOJIOTMI U UHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHS M KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO TIOJTYYEHUS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MPUPOIe OMOCUHTETUYECKHUE MYTH.

Knerounas wmxkeHepus. MeTonabl KyJabTyphl KJIETOK M TKaHEH pacTeHMM W KUBOTHBIX. Kpumobanku. Comaruueckas
ruOpuau3anus U coMaTHUecKuii sMOprorenes. Vcmnonb3oBanue ramionioB B CENEKIUN pacTeHuid. [lonyuenue MOHOKIOHAIbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHAIbHBLIX aHmumen 8 meouyuHe. VICKyCCTBEHHOE OIJIOAOTBOPEHHE.
PexoHCTpyKIMs SIUUEKIETOK UM KIOHHPOBAHUE KMBOTHBIX. METOJl TPaHCIUIAHTALIMU SAJIEp KIETOK. IexHono2uu 0300po6ieHusl,
KYIbMUBUPOBAHUSL U MUKPOKIOHATLHO20 PAZMHONCEHUS] CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocomMHasi ¥ TeHHast HHKeHepus. VIcKycCTBeHHBIN cCuHTE3 reHa u KoHcTpyupoBanue pekomonHanTHeiX JJHK. Cozoanue
MPAHC2EHHBIX Op2aHU3MO8. JIOCTUKEHHSI U MEPCHEKTUBbl XPOMOCOMHOM M T'€HHOW WHKEHEPUU. DKOJIOTMYECKHE M ITHUYECKHE
MpoOIeMbI TEHHOW HH)KEHEPHUH.

Menunuackue OuotexHonoruu. I[loctreHomuas uudpoBas wmemurmHa. [IIP-gmarsoctuka. MeTaOOJOMHBIN aHAIH3,
TEHOLCHTPUYECKUN aHalln3 NPOTEOMa YEJIOBEKa JUISI OLICHKU COCTOSIHHSI €r0 310pOBbs. Mcmonb30BaHHME CTBOJOBBIX KIETOK.
Tapretnast Tepanusi paka. 3D-Ouounxkenepus At pa3padoTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUU, CO3IaHUS
KOMIUIEKCHBIX TKaHEH COYETAaHWEM TEXHOJIOTUH TpEXMEPHOro OWONpUHTUHTa U ckapdoirauHra i peuieHdus 3aaad
MEPCOHATN3UPOBAHHOW MEIULINHBI.



Coznianre BEKTOPHBIX BaKIMH C LENbI0 o0ecrneyeHuss KOMOMHUPOBAHHOM 3aluThl OT Bo30yauteneit OPBU, ycranoBnenue
MOJIEKYJISIPHBIX MeXaHu3MOB (yHkuuoHupoBanuss PHK-comepkamux BHpycOB, BBI3BIBAIOIIMX OCO00 OmacHble 3a00JIeBAHMS
YeJI0BEKa U JKUBOTHBIX.

JdemoHcTpanuun

Tabnuuel u cxembl: «Mcnonb3oBaHWEe MHUKPOOPTaHU3MOB B MPOMBIIUIEHHOM MPOU3BOACTBEY», «KileTouHas mHxKeHEpHs»,
«I'eHHas UHXKEHEPU.

JlabopaTtopHnas padora «3yueHue oObEKTOB OMOTEXHOIOT M.

IIpakTnuyeckas padora «llosyyeHne MOJTOYHOKUCITBIX TPOLYKTOBY.

Jkckypeusi «buoTexHonmorus — BaKHEHIIass MPOU3BOAMTENbHAS CHUJA COBPEMEHHOCTH (HAa OHMOTEXHOJOTUYECKOE
IIPOU3BOICTBO )».

11 KIJACC

Tema 1. 3apo:kaenne u pa3BuTHE BOJIOIUOHHBIX MPEACTABJICHUH B OMOJOTHN

OposmonionHas teopus Y. JlapunHa. I[Ipennochbliki BO3HMKHOBEHUs JapBuHHM3MA. JKU3HH M HaydHas AEATEIbHOCTH Y.
JlapBuHa.

JIBrKyIIMe cuiibl 3BoJironuu BuoB 1o Y. JlapBuHy (BbICOKAasi HHTEHCUBHOCTh Pa3MHOKEHUSI OPraHU3MOB, HACIIEICTBEHHAS
M3MEHYHUBOCTh, OOpHOA 3a CyIIEeCTBOBAHNE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTnaeckoit Teopun 3o (CTI). Heltpanbaas teopust sBomroruu. CoBpeMeHHas! 3BOJIONMOHHAS
Ouomnorus. 3Ha4eHHUE SBOIOIMOHHON TeOpHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

JemoHcTpanuun

Ioptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, D. XK. Cent-Unep, K. Kwosobe, U. Japsun, C. C. YerBepukos, 1. 1.
[Imaneraysen, x. Xonaeun, /. K. benses.

Tabauibl u cxembl: «Cuctema xxuBoi mpupoibl (o K. JIunuew)y, «JlectHuua xkuBbix cyiuiecTB (o Jlamapky)», «Mexanuzm
dbopMupoBaHUS MPUCTIOCOOICHNH Y paCTeHHI U )KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapmipyta mytemectus Y. JlapBunaay,
«Haxonxku Y. JlapBuna», «®opMbl 00pnOBI 3a cymiecTBoBaHue», «llopoapl romybei», «MuorooOpasue KylabTypHBIX (OpM
Kanyctb», «Ilopoabl JOMalIHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUIOB (1o Y. JlapBuny)», «Cxema COOTHOIICHUS
JBIKYIIUX CUIT 3BOJIONUNY», «OCHOBHBIE MOJIOKEHUS CUHTETUYECKOU TEOPUU IBOTIOLINI.




Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lonmynsiuusa Kak sneMeHTapHas eAuHuia 3Boitolnud. COBpPEMEHHbIE METOJbl OLIEHKHM T€HETHYECKOTO pa3HooOpasus u
CTPYKTYpbI nomyisinuid. M3mMenenre reHooH1a TOMyIISIIUN KaK JIEMEHTApPHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH I€HETUYECKOTO
paBHoBecus [Ix. Xapau, B. BaiinGepra.

DOneMeHTapHble (HaKTOPHI (ABMXKYIIIUE CHIIBI) IBOTOIUHU. MyTanmoHHbIN Tiporiecc. KoMOuHaTUBHAS U3MEHUYUBOCTh. [peiid
I'€HOB — ClIy4aliHbIe HEHANpPaBJICHHbIE U3MEHEHUS YacTOT ajiyiesielt B nonyssiuax. Jddekt ocHoBatens. Iggexkm 6ymuliouHo2o
eopaviuika. CHUdMCEHUe 2eHemuyecko20 pasHooopasusi: npuyunsl u cieocmeus. llposenenue sgppexma opetigha 2erno 6 6onvbuiux u
manvlx  nonyaayusx.  Murpanmuu.  MBomsimus  momynsinumid:  reorpaduyeckas  (MPOCTPAHCTBEHHAs),  OMOJOTHYECKas
(peripolyKTUBHAS ).

EctectBennbiii  oTOOp — HampaBisronmii  Qgakrtop sBodonuu. DOpMBI  €CTECTBEHHOrOo OTOOpa:  JBHIKYIIHM,
CTaOMIIM3HUPYIOLIUH, pa3peiBatonil (Au3pynTuBHbIN). [TonoBoit oT60p. Bo3HUKHOBEHHE U 3BOJIOLUS COIMATBHOTO TTOBEICHHUS
KUBOTHBIX.

[IprcnocoOIeHHOCTh OPraHU3MOB KaK PE3yJIbTaT MHUKPOAIBOJIONMHU. BO3HUKHOBEHHE MPHUCIOCOOJICHUI y OpraHU3MOB.
ApoMopdo3bl U wupuoadantanuu. I[IpuMepsl mNpucnocoOiIeHU Yy oOpraHu3MoB: Mopdosorudyeckue, (U3HOIOTHYECKUE,
onoxumuyeckue, nopegaeHueckue. OTHOCUTENHFHOCTH MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpazoBaHue Kak pe3yslbTaT MHKPOIBOJIONUH. M30msamms — KirodeBod ¢akTop
BU000pazoBanus. [lyTu u criocoObl BUI000pa3oBaHus: ajjionaTtpudeckoe (reorpaudeckoe), CUMIATPHUIEecKoe (9KOJIOTUYECKOE),
«MTHOBEHHOEY (MOJIUTIITIONAN3AIus, THOpuan3anus). JJIMTeTbHOCTh SBOJTIOINMOHHBIX MTPOIIECCOB.

Mexaau3mMbl GOpMUPOBAHUS OMOIOTUUECKOTO pa3HOOOpa3usl.

Ponb sBOMONMOHHON OMoNorMHM B Pa3pabOTKe HAYYHBIX METOJOB COXpaHEeHHs OuopazHooOpasus. MHKPOIBONIONUS H
KODBOJTIOITUS TTAPA3UTOB M X X0351eB. MexaHU3Mbl ((OPMHUPOBAHUS YCTOMYNBOCTH K aHTUOMOTUKAM U CITOCOOBI OOPHOBI C HEM.

JdemoncTpanumn

IToptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuibl 1 cxeMbl: «MyTallMOHHAas U3MEHUUBOCTHY, «llomymnsunonHas cTpykTrypa Buaa», «Cxema MpOSBICHUS 3aKOHA
Xapnu—BaitaOepra», «/IBWKymiue CHIBI DSBONIONUNY», «IDKOJIOTHYECKAs W30JAIUS TOMYyJSIUA  CEBAHCKOW  (openny,
«"eorpaduueckasi U30JALUS JIMCTBEHHUIIBI CUOUPCKONW M JIMCTBEHHUIIBI Naypckoi», «llomynsiiuoHHbIE BOJIHBI YHMCIEHHOCTH
XHUIIIHUKOB U XKepTB», «CxeMa NIeUCTBUSI €CTeCTBEHHOTo 0TOOpay, «DopMbl OOpbOBI 3a cyliecTBoBaHUE», «HIyCcTpuaIbHbIN
MeJIaHu3M», «KuBble uckonaembiey», «[[OKpOBUTEIBCTBEHHAs OKPACKA KUBOTHBIX», «[Ipemyrnpexnaromas okpacka >KMBOTHBIX,




«Duzuonornueckue amantaruuy», «lIpucrnocobieHHOCTh OpraHu3MOB M €€ OTHOCHUTENIbHOCTHY, «Kputepuu Buaa», «Bumbi-
nBOMHUKNY», «CTpyKkTypa Buaa B npupoiae», «Crnocodwsl BuaooOpa3zoBaHusy», «I['eorpaduueckoe BugooOpazoBaHue TPEX BUIAOB
JAHJBIIICH», « IKOJIOTHYECKOe BUI000pa30BaHue BUIOB CUHUIL, «[lonumnonasl pacteHuid», «KamycTHO-peieuHbiil THOpUI.

OOGopynoBaHue: repdbapu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Yyuyela NTHI[ W 3Bepeld C MNpUMEpaMu PazIMYHbIX
IpUCTIOCOOJICHNM, Yyuesa MTHUI] U 3BEpei pa3HbIX BUIOB, repOapuul pacTeHU OJM3KUX BUIOB, 00pa30BABIIMXCS PA3TUYHBIMU
criocobamu.

JlabopaTopHasi padoTa «BpIsiBIeHHE U3BMEHYUBOCTU Y 0COOEH OJTHOTO BHUIAY.

JlabopaTtopHnas padora «[Ipucnoco6iennst OpraHu3MoB U UX OTHOCHUTEIbHAS LIETIECO00Pa3HOCThY.

JlabopaTopHasi padoTa «CpaBHeHHE BUIOB IO MOP(OTOTUUECKOMY KPUTEPHUION.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Metonbl u3ydeHHs MakKpolBoOJONHUH. [laneoHTomornueckre MeToAbl H3ydeHus: dBoimonuu. Ilepexoxnsie (Gopmbl U
dunoreHeTHYECKUE PsIIbl OPraHU3MOB.

buoreorpaguueckue wmetonbl wu3ydeHus odBomonuu. CpaBHeHue ¢iopel W (dayHbl MaTEPUKOB M OCTPOBOB.
buoreorpadpuueckue obmactu 3emin. BUIbI-9)HIEMUKU U PETUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIHLHO-MOP(HOIOTHYECKHE METOJbI HM3YyYEeHUS DBOJIOUUU. [ eHeTHUecKHe MeXaHU3MBI
SBOJIIOLIMM OHTOT€HE3a WM MOSBJICHUS SBOJIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbl. PyaumeHTapHbIe
opraHbl M aTaBU3MbL. MOJEKyIIPHO-TEHETUYECKHE, OMOXMMHUYECKHE W MaTeMaTHUYeCKHE METOAbl HM3YYCHUS IBOJIOIHU.
['omonoruunsie rersl. COBpeMEHHBIE METO bl TOCTPOCHUS (PUIIOTCHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLUSI TECHOMOB.

O6mme 3axkoHOMEpHOCTH (TpaBmiia) 3Boftonuu. [Ipunyun cmenwvt @yukyui. HeoOpaTUMOCTh 3BONIONUHU. AJaNTHBHAS
panuanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOILUU.

JdemoncTpanumn

IMoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkerb.

Tabmuibl U cxeMbl: «DUIOTCHETHUYECKUN pAl JOMIaaAn», «ApPXEONTepUKc», «3Bepo3yOnie smiepbl», «Crerouedanby,
«Punnodute», «CeMmeHHBIE TANMOPOTHUKN», «buoreorpaduyeckne 30HBI 3emmm», «Jlpeitd KoHTHHEHTOB», «PemuKTHIY,
«HayvanbHble cTaguu 3MOPHUOHAILHOTO PAa3BUTHUS MO3BOHOYHBIX >KUBOTHBIX», «['OMOJIOrMYHBIE M aHAJIOTUYHBIE OPTaHbI»,
«PynumeHTh1», «ATaBU3MbI», «XpOMOCOMHBIE HA0OpPHI YEJIOBEKA U IIMMIIaH3e», «[ 1aBHbIE HAMpaBIEHUS 3BOJIOIUNY, «OO0mue
3aKOHOMEPHOCTH 3BOJIFOLIUN.




OO6opyioBaHKE: KOJJIEKIUH, TepOapuu, MyJIsiKM UICKONIAEMbIX OCTATKOB OPTaHU3MOB, MYJISIKM TOMOJIOTMUHBIX, aHAJIOTUYHBIX,
PYAHMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBUTHE )KU3HU HA 3emJie

Hayunbie rumore3sl TPOUCXOXKIEHUS KU3HU Ha 3emiie. AOuoreHes W mnaHcrepMmus. [loHaydHble NpEACTaBICHUS O
3apOXKJICHUU KU3HH (KpealMoHu3M). ['unore3a mocTOSHHOIO CaM03apOosK/ICHUS KU3HU U e€ orpoBepskeHue onbitamu . Penu, JI.
Cnannannanu, JI. Iactepa. [Ipoucxoxaenue »u3Hu U acCTpOOUOIOTHUSI.

OcHOBHBIE JTanbl HEOpPraHWYECKOW »dBoJironuu. [InaHerapHas (reonoruueckas) SBOJIOLMSA. XHUMHYECKas SBOJIIOLHUSA.
AOHMOTEeHHBII CUHTE3 OpraHu4ecKux BelecTB U3 Heopranudeckux. OnsiT C. Musnepa u I'. FOpu. O6pa3oBanue noJuMepoB U3
moHomepoB. KoaniepBarnas runote3a A. M. OnapuHa, runote3a nepBuyHoro 0ynpona JIx. XomnaeiHa, renernueckas runoresa I
Ménnepa. Pu6osumsr (T. Yek) u runoresza «mupa PHK» V. I'unbepra. @opmupoBanue MeMOpaH 1 BOSHUKHOBEHUE MPOTOKIETKH.

Ncropus 3emiin 1 MeTo bl €€ n3yuyeHus. Mickomaemple opranndeckre ocTaTku. ['eoxpoHosiorus u €€ Metoibl. OTHOCUTENIbHAS
1 abCOJIOTHASI TEOXPOHOJIOTHS. ['e0XpOHOIOrUYecKas Kalia: S0HbI, APbl, IEPUOIBI, STTOXH.

HavanbHble sTanbl opraHudeckoil sBomtouuu. [losiBieHWe M HSBOMIONUS TEPBBIX KIETOK. DBOJIONUS MeTadoJu3Ma.
BosnuknoBenue mnepBbix skocucteM. CoBpeMeHHbIE MHUKPOOHBIE OHMOIMJIEHKH KaK aHajlor MEpBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxnenre sykapuoT (cuMOUOTreHe3). DBOMIOIMOHHOE TPOUCXOXKIeHNE BUPYCOB. [IponcxokieHne MHOTOKIIETOUHBIX
OpraHn3MoB. BO3HUKHOBEHHE OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl BOJTIONNHU BhICIIHX pacTeHuil. OcHOBHBIE apoMopd 03kl pacTeHui. Beixoa pactenuit Ha cymry. [losiBnenue
CIIOPOBBIX PACTEHUN U 3aBOeBaHUE UMU cylu. CemeHHble pacTeHus. [IporcxoxaeHre IBETKOBBIX PACTEHU.

OcHOBHBIE ATaITbl BOJTIONUN KUBOTHOTO MUpa. OCHOBHBIE apoMOP( 03kl )KUBOTHBIX. Benckas gayna. KemOpuiickuii B3pbiB
— MOSIBJICHHE COBpeMEHHBIX TUIOB. [lepBbie X0opnoBbie KUBOTHBIE. JKM3Hb B BOJIE. DBOMIOLKS MO3BOHOYHBIX. [Iponcxoxnenue
ambpubuii wu pentwmid. [Ipowcxoknenne wmieKonmuTalOmMuxX W OTUI. [lpuHmUn kmogeBoro apomopdoza. OcBoeHwme
0€eCTI03BOHOYHBIMH ¥ TIO3BOHOYHBIMY KHBOTHBIMU CYIIIH.

Pa3BuTue xxu3HN HA 3eMIIe TTO ApaM U MEPUOIaM: apXeH, MPOTEePO30H, MajIeo30i, Me30301, KaitHo30i. O01as XxapakTepucTHKa
KJIUMaTa U TeOoJIOTMYecKuX mpoiueccoB. [losBieHne M pacuBeT XapaKTEpPHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €ro yCIOBHUS U
BIIMSIHUE HA Ta30BbIi COCTaB aTMOC(EPBHI.

MaccoBble BBIMUPaHUS — 3KOJIOTUYECKHAE KPU3HUCHI TPONLIOro. [ I[puyunHbI U ciie1IcTBrsSI MACCOBBIX BBIMUpaHHil. COBpEMEHHBIN
9KOJIOTHYECKUN KpU3HC, ero ocooenHoctu. [IpobiaeMa coxpanenus 6mopazHooopasus Ha 3emiie.



CoBpeMmeHHasi cucTeMa oOpraHudeckoro mwupa. [lpuHinunel kinaccudukamuu opraHu3mMoB. OCHOBHBIE CUCTEMATHUUECKHUE
TPYIIbI OPTaHU3MOB.

JdemoHcTpanumn

IToptpetsl: @. Penn, JI. Cnannannanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Jx. Xonneitn, I'. Ménnep, C. Mumnep,
I'. FOpu.

Tabauiet u cxembl: «Cxema omnbita @. Peauy, «Cxema onwita JI. [lacTepa mo n3yueHuto camo3aposkIeHUs KU3HNY, «Cxema
oneiTa C. Mumiepa, I'. FOpu», «OTanbl HEOpPraHMYECKOW 3BONIOLMNY, «I'€0XpoHOJOrHUYecKas Iikana», «HavyanbHble 3Tarbl
OpraHu4YecKou HBotoNuN», «CxeMa 00pa3oBaHUS APYKApUOT MyTEM cUMOMOTeHe3a», «Cuctema >XKHBOM Mmpupoabl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacTeHuit», «PuHHOPUTHIY, «OTHOKIETOYHBIE BOAOPOCITNY», «MHOTOKIETOYHBIE BOJAOPOCITHY, «MXU»,
«ITanmopotHukm», «l'onocemMeHHble pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUS >KUBOTHOTO MHUPAY,
«Apomopdo3bl  kUBOTHBIXY», «lIpocreitmmey, «Kumeunononoctueiey, «Ilmockue uepBu», «Unenucrtonorue», «PoiObI»,
«3emMHOBOIHBIEY, «IIpecMbikatonuecs», «lItuupy, «MnekonuTtaronmey», «Pa3BuTue )KU3HU B apXeCKoMl ape», «Pa3BuTre KU3HU
B IPOTEPO30UCKON 3pe», «Pa3BUTHE )KU3HU B MAICO30UCKON 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey», «Pa3BuTue *u3Hu B
KaitHO30MCKOM 3pe», «CoBpeMEeHHas CUCTEMa OPTaHUYECKOTO MUPaY.

OOGopynoBaHue: repOapuu pacTeHUU pPa3IMUHBIX OTIEJOB, KOJUICKIIMM HACEKOMBIX, BJIQKHBIC IpEMapaThl *KUBOTHBIX,
PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM MIJIOKOXKHX, CKEJIEThl IMO3BOHOYHBIX >KMBOTHBIX, 4Uyuesla MNTUIl W 3BEped, KOJUICKIIMHU
OKaMEHEJIOCTEH, MOJIE3HBIX UCKOTIAEMbIX, MYJISDKHU OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas mabopatopHas pabora «MopaenupoBanue omnblToB Mumiepa—tOpu mo u3ydeHHi0 aOMOTeHHOTO CHHTE3a
OpraHUYECKUX COCAMHEHUN B IEPBUYHON aTMOChepey.

JlaGopaTopHasi pabora «/3ydyeHue U onrcaHue UCKOMaeMbIX OCTATKOB JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «/3yyenrne ocoOOCHHOCTEH CTPOEHUS PACTEHUI Pa3HBIX OTIETIOBY.

IIpakTuuyeckas padora «/3yyenre ocoOEHHOCTEN CTPOCHUS TO3BOHOYHBIX YKUBOTHBIX.

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOreHe3

Paznensl m 3agaun aHTpONOIOrud. MeTo1bl aHTPOIIOJIOTHH.

CraHoBJI€HHE TIPEJICTABICHUM O MPOUCXOXKICHUHN YesoBeka. Penuruo3nsie Bo33peHus. CoOBpeMEeHHbIC HAyYHBIE TEOPHH.

CXx0aCcTBO 4eJjioBeKa C KMBOTHBIMHU. CHCTEMaTHUECKOE MOJIOKEHHE uejoBeka. CBHIETENLCTBA CXOACTBA YCJIOBEKA C
KUBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTHUECKHE, IMOPHOIOTHYeCcKre, (HU3N0I0TO-OMOXUMUYECKre, ToBeaeHYeckue. OTaudus



YeJIoBeKa OT KUBOTHBIX. [IpIMOXOXJeHHE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3Ta M BTOPOU
CUTHAJIbHOU CUCTEMBI.

JBroxkyiue cuiibl (akTophl) aHTpOIOreHe3a: ouosiornueckue, corranbubie. COOTHOIIEHHE OMOJOTUYECKUX U COLIMATIBHBIX
(akTOpOB B aHTPOIOTEHE3E.

OcHoOBHBIE cTaIMM aHTpOTIOTreHe3a. PaHHUE yenoBekooOpa3Hbie 00e3bsiHbI (TIPOKOHCYIIbI) U paHHUE TOHTU/IbI — O0IINE TPEIKU
YeJI0BEKOOOPa3HbIX 00€3bsiH U JII0ACH. ABCTPAIONUTEKH — ABYHOTHE MpEaKH Jrojel. UenoBek yMenblil, mepBble U3rOTOBICHUS
opyaui Tpyaa. YemoBek MpsSMOXOSIINN U TIEPBBIM BBIXOM Jtojed 3a npenensl Adpuxu. YenoBek reinens0eprckuii — o0
IPEeJOK HEaHJIePTaIbCKOr0 YEJIOBEKA M 4YeJloBeKa pa3yMHOro. UenoBek HeaHAEpTAIbCKUN KaK BUJ JIFOJEH XOJIOAHOTO KJIMMaTa.
UYenoBek pa3yMHBIN COBPEMEHHOT'O THIIA, IEHUCOBCKUI YEIOBEK, OCBOCHNE KOHTUHEHTOB 32 npeaenamu Adpuku. [laneorenerrka
U TIaJICOTCHOMMKA.

DOBOJIIOIUSL  COBPEMEHHOT'O 4eJioBeka. ECTeCTBEHHBIH OTOOp B TMONYJNAIUSAX 4YeEJIOBEKa. MyTaIllMOHHBIN TIpolecC M
nosumopdusM. I[lonmyngioHHble BOJHBI, Jpeiid reHoB, murpanus U «3hdEeKT OoCHOBATENS» B MOMYJALMUSIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacbl. Ilonstue o pace. boubmme pacbl: eBporneounaHas (€Bpas3uiickas), aBCTpajlO-HETPOUIHAS
(9KBaTOpUaNbHas), MOHTOJIOMJHAs (a3MaTCKO-aMepUKaHCcKas). BpeMs u myTu pacceiieHus yernoBeka Mo 1wiaHere. EnMHCTBO
yeyioBeueckux pac. Haydnas HecocToATenbHOCTh pacu3Ma. [IprucrnocoOaeHHOCTh YenoBeka K Pa3HbIM YCIOBUSAM OKpYKaromien
cpenbl. Bimsinue reorpadudeckoit cpeabl U apeiida reHoB Ha Mop(]oJiorHio U (HU3HUOIOTHIO YeIOBEeKa.

MexauciuIuinHapHbie  METOAbl B (u3nueckod (OMOJIOTMYECKOl) AaHTPOMOJIOTHH. ODBOJIOIHMOHHAS AHTPOIOJIOTUS H
MaJI€0aHTPOIIOIOT sl YEIOBEUECKUX NOMyJIsAuil. BuocounanbHbie UCCIeI0BaHMs IPUPOIbI uesoBeka. MccienoBanre Ko3BOIIOIUN
OMOJIOTUYECKOTO U COIMAIIBHOTO B YEIOBEKE.

JemoHcTpanuun

[Moprpetsi: Y. HapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabauibl U cxembl: «MeToJbl aHTPOMOJIOTUN», «['0JI0BHON MO3r 4YenoBekay, «HemoBekooOpasHbie 00€3bsiHBDY, «CKeneT
YeJloBeKa M CKEJEeT IIMMIaH3e», «PyIMMEHTbl M aTaBU3MbD», «J[BUXKYIIHE CUJIbI aHTPOIMOTE€HE3a», «IBOJIOIUOHHOE IPEBO
YyeJoBeKay, «ABCTpaonuTek», «HemoBek yMenblity, «HenoBek nmpsaMoxoasmuii», «JleHucoBckuit yenoBek» «HeanaepTaabiby,
«KpomanboHub», «IIpenku yenoBekay, «ITarbl H3BOIIOLNH YeToBeKay, «Packl uenoBeka.

OO0opynoBaHUE: MYJSKM OKaMEHENIOCTeH, NPEeAMETOB MaTepUaIbHOM KYJIbTYphl MPEIKOB YEIOBEKa, PENpOAYKIUU
(botorpadun) xkapTuH ¢ MHUQPOIOTUUYECKUMH U OHMOJICMCKMMHU CIOKETaMHU IPOUCXOXKICHHUS dYejoBeka, (ortorpaduu HaxomaoK




HCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb YEPEna YEIOBEKAa M Yeperna MHUMIAH3€, MOJENIb KUCTU YEJIOBEKA U
KHCTH IIMMIIAH3€, MOJIEIIA TOPCa IPEAKOB YEIOBEKA.
JlabopaTopHasi padoTa «/3yueHrue 0COOEHHOCTEN CTPOCHUS CKeJIeTa YelIOBEKa, CBA3aHHBIX C MIPSIMOXO0KICHUEM).
IIpakTnuyeckas padora «3yyeHne S3KOJOTrMUYECKUX aJanTalui YeJI0BEKa.

Tema 6. IkoJi0orusi — HAyKa 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB U HAJJOPraHU3MEHHbIX CUCTEM C OKPYKaKIIeil cpeaoi

3apoxaeHue u pa3BuTue 3kosioruu B Tpyaax A. 'ymboneara, K. @. Pynse, H. A. Cesepiona, 2. I'ekkens, A. Tencnu, B. H.
CykauéBa. Pa3aensl u 3agaun 3x010rud. CBsI3b IKOJIOTUH C IPYTUMH HAyKaMH.

Mertonst skosoruu. [loneBpie HaOIIOAEHNS. DKCIIEPUMEHTHI B 3KOJIOTHU: IPUPOJIHBIE U TabopaTopHble. MoennpoBaHue B
9KOJIOTUH. MOHUTOPUHT OKPY>KAIOIIEH CPeIbl: JIOKATBHBIN, pErHOHATbHBIN U TJI00aTbHBIN.

3HaUYCHUE DKOJIOTHYECKUX 3HAHWUU ISl YesloBeKa. JKOJOTHMYECKOE MHUPOBO33PEHHME KaK OCHOBA CBS3EHM ueIoBeYeCTBa C
npupoaoii. PopMUpOBaHUE IKOJIOTHUECKON KYJIBTYPhI U 9KOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdeMoHCcTpamuun

opTtpers: A. I'ym6onbar, K. ®. Pynbse, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuiet u cxembl: «Pa3nensl skonoruny, «MeTobl 3KoI0Tuny, «CXxemMa MOHUTOPUHTA OKPYKAIOIIEeH Cpeby.

JlaGoparopHasi pabora «/3ydeHue METO10B HKOJOTMUYECKUX UCCIICIOBAaHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckue (GakTOpbl U 3aKOHOMEPHOCTH uX AeicTBusA. Kmaccudukamms 3Komorudeckux (akTopoB: aOMOTHYECKHE,
ouotnyeckue, aHTpororeHneie. OOmUE 3aKOHOMEPHOCTH JEHCTBUS HKomormdeckux (akropos. I[IpaBuno munumyma (K.
Mmpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIC 1 CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢daktopel. CBeT Kak 3Koyormueckuii ¢aktop. JleiicTBHE pa3HBIX Yy4YaCTKOB COJHEYHOT'O CIHEKTpa Ha
OpraHU3Mbl. JKOJOTHYECKHE IPYMIbl PACTEHUI U )KMBOTHBIX 110 OTHOILIEHHIO K cBeTy. CUrHanbHas poib cBeta. oTonepuoansm.

Temmneparypa kak sxomorudeckuii ¢akrop. JleiicTBue TemmnepaTrypbl Ha OpraHU3Mbl. [[OWKUIIOTEpPMHBIE B TOMOMOTEPMHBIC
OpraHu3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxHnocth kak 3xonorudeckuii ¢akrop. [IpucmocobiaeHus pacteHnii K moanepkaHuio BoaHoro 6ananca. Kmaccudukanus
pacTeHuii o OTHOIIEHUIO K Boje. [Ipucnocobienus sKUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.



Cpenpl  oOWTaHUsT ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3NYIIHAs, T[OYBEHHAs, TIJIYyOMHHAas  TOJAMNOYBEHHAs,
BHYTpUOpranu3zMeHHasi. Ou3nKo-XuMMUYECKHE OCOOEHHOCTHU cpejl o0uTaHus opraHnu3mMoB. [IpucnocobieHnst OpraHu3MoB K KU3HU
B Pa3HbIX Cpeax.

buonoruueckue putmbl. BHennue u BHyTpeHHne putMbl. CyTOUYHBIE U TOJUYHBIE pUTMBI. [Iprcnoco01eHHOCTh OPraHU3MOB
K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

Kusznennsie ¢opmbl opranu3MoB. [loustue o xusHeHHOU dopme. KuzHeHHbIE (HOPMBI PACTCHH: JIEpEBbsl, KYCTAPHUKH,
KyCTapHUYKH, MHOTOJIETHUE TPaBBI, OJTHOJIETHUE TPaBbl. JKU3HEHHBIE ()OPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a9POOHUOHTHI.
Oco0OeHHOCTH CTpoeHUst U 00pa3a KU3HH.

buotnueckue ¢akropel. Buabl OMOTHYECKMX B3aMMOJCUCTBUN: KOHKYPEHIIMS, XHITHUYECTBO, CUMOHMO3 U €Tro (POPMBI.
[TapasuTusm, Koomepais, MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyiecOHH4eCTBO). HeTpoduueckue B3aumMoaeicTBus
(Tornueckue, popuyeckue, Gpadpudeckue). 3HaUeHUE OMOTHYECKUX B3aUMOJIEHCTBUI ISl CYIIIECTBOBAHUSI OPTaHU3MOB B CPEJie
obutanus. [IpyHIIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHCcTpamuun

Tabnuiel v cxembl: «Konorudeckue GakTopsn», «CBETOBOM CHEKTPY, « IKOJIOTHUYECKHUE IPYIIIBI JKUBOTHBIX 10 OTHOIICHU IO
K CBETY», «TE€IIOKPOBHBIE )KMBOTHBIEY, «XOJIOIHOKPOBHBIE KUBOTHBIEY, «DU3HOIOTHUECKUE alallTalli )KUBOTHBIX», «Cpenbl
oOuTaHus OpraHu3MoBy», «buojorndeckue puTMb», «KusHeHHbIe (DOpMBI pacTeHU», <«KU3HEHHBIE (POPMBI KHUBOTHBIX,
«IKOoCcHCTEMA IMIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «llenu nutanusy, «XumHudectBoy», «Ilapazutuzmy»,
«Konkypennus», «Cumo6mo3», «KoMMeHncanuzm.

Oo6opynoBanue: repdapun pacTeHUN U KMBOTHBIX, TMPUCTIOCOOIEHHBIX K BIUSHUIO PA3JIUYHBIX IKOJIOTHYECKUX (PaKTOPOB,
repOapuil CBETONIOOMBBIX, TCHENIOOUBBIX M TEHEBBIHOCIUBBIX PACTCHH, CBETOJIOOWBBIC, TCHEIOOUBBIC M TEHEBBHIHOCIIVBHIC
KOMHATHBIE pacTeHUs, repOapuu M KOJUICKIIUU TEIIONIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBLIX PACTCHUM, Uydella MTHUI] U
3Bepeid, repbapun pacTeHUM, OTHOCAMIUXCS K THrpoduTtam, Kcepopuram, Me3opuraMm, KOMHATHBIE PACTEHUS NAHHBIX TPYIIIL,
KOJUICKITUU KUBOTHBIX, OOMTAIONIUX B PAa3HBIX Cpeaax, repOapuul M KOJJICKIIUA PACTEHUN U KUBOTHBIX, 00JIaIAlOIIUX YEePTAMHU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSAM YCIOBUW JKU3HU, repOapuul M KOJUIEKIUU PACTEHUM M JKMUBOTHBIX Pa3IMYHBIX
KU3HEHHBIX (DOPM, KOJUIEKITNH JKUBOTHBIX, YIaCTBYIOIINX B PA3TUYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTopHasi padoTa «BpisiBieHre TPUCITOCOOJIEHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopHasi padoTa «BrisiBieHre TPUCIIOCOOIEHUI OPraHu3MOB K BIUSIHUIO TEMIIEPATypPhI».

JlaGopaTopHasi padoTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTAHUS.




Tema 8. Jkos0rusi BUAOB U NOMYJISILMIA

DKOJIOTMYECKUE XapaKTePUCTUKHU momnyssinuu. [lomynsamnus kak Ouojoruueckas cucrteMa. Posib HEOZHOPOIHOCTU CpeEIbI,
buzndeckux OapbepoB M OCOOCHHOCTEH OMOJIOTHM BHUJIOB B (POPMHUPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYpPhI MOMYJISIIHIMA.
OCHOBHBIE TIOKA3aTENIN MOMYJSAIUN: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJOBAsI CTPYKTYpa, POXKAAEMOCTh, PUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJlorhuYeckass CTpykTypa nonyiasiuud. OIlleHKa YUCICHHOCTH MOMYJAluu. JMHaAMUKAa TONyJSIUUA U €€ PEeryssius.
buoTtnueckuii noTeHIMaN nonyadaiuu. MoaenupoBaHue TMHAMUKU Nonyiasiiuu. KpuBbie pocta yncieHHOoCTH nonyisiuu. Kpuseie
BbDKUBaHMS. Perymsiys 4uCIeHHOCTH MOMYJISIIIUNA: POk (GAaKTOPOB, 3aBUCSIINX M HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHYECKUE
cTpateruu BUaoB (r- u K-ctparerun).

[TonsiTue 06 sxoMOrMUECcKOM HUllle BUaa. MectooOuTanue. MHOTOMepHast Mojielb dKonorudeckout Humu Jx. M. XaTunHcoHa.
Pa3mepsl sxonornueckoi HUIIM. [loTeHIManpHas U peau30BaHHasl HUIIIH.

Bup xak cucteMa nonyinsiiuid. Apeansl BU0B. BUIbI M UX )KU3HEHHBIE CTPATETUU. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUSI U MUTPALIMI dKUBOTHBIX. BUOJIOrHYecKne NHBA3MU YY>KEPOIHBIX BUJIOB.

JdeMoHCcTpamumn

[Moprper: [Ix. . XaT4yuHCOH.

Tabmumpl ¥ cXembl: «DKOJIOTHYECKHE XapaKTePUCTUKU TMOMyIsaiun», «lIpocTpaHCTBEHHAs CTPYKTypa MOMYJISIIUN,
«Bo3pacTHbie mupaMuibl nonyasaiun», «CKOpOCTh 3aceleHUs MOBEPXHOCTH 3€MJIM PA3JUYHBIMU OpraHudMammu», «Mojenb
skosorndeckor Humu Jx. M. XaTanuHcoHa».

OO6opynoBaHue: repOapuu pacTeHUM, KOJIJISKITNN )KUBOTHBIX.

JlabopatopHas padora «IIpucnoco6iieHnst ceMsiH PaCTeHHI K pacCeIeHUION.

Tema 9. IK010rus cO00IECTB. IKOJOTHIECKHE CHCTEMBI.

Coo01iecTBa opranu3mMoB. broiieHo3 u ero cTpykTypa. CBsi3u MEXKIy OpraHu3MaMH B OMOIICHO3E.

DkocucTemMa Kak oTKpbITas cucteMa (A. JIx. Tencnn). @yHKIMoOHAIBHBIE OJIOKM OPTaHU3MOB B 9KOCHUCTEME: MPOAYIICHTHI,
KOHCYMEHTHI, peaylieHThl. Tpoduueckrue ypoBHU. Tpodudueckue nenu u ceTu. AOHoTHdeckue 0710k d3kocucTeM. [TouBbI U UITBI B
sKocucTeMax. KpyroBopoT BeIIecTB 1 MOTOK IHEPTHUU B IKOCHCTEME.

OcCHOBHBIE TTOKa3aTEeIN AIKOCUCTEMbI. bruoMacca u mpoayKius. IKOJOruuecKrue MIpaMuIbl Yucesl, OMOMacChl U SHEPTHUH.



Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HampaBieHHblE 3aKOHOMEpPHBIE CMEHBI
coo011ecTB — cykieccuu. [lepBudHbIE U BTOPUYHBIE CYKIIECCUU U UX MPUYMHBI. AHTPOIOT€HHBIE BO3JCHCTBUS Ha CYKIIECCHH.
KnumakcHoe cooOiiectBo. buopasnoobpasue u noJHOTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[Ipupoanbie IKOCUCTEMBL. JDKocUCmeMbl 03EP U peK. IKOCUCEMbL MOpell U OKeanos. JKocucmemvl myHop, 1eco8, cmenell,
Ny CMbIHb.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATpodKocucTeMa. ArporieHo3. Paznuuus MexIy aHTPONOTeHHBIMH W TPUPOIHBIMU
HKOCUCTEMAaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas duopa u dayna. CuHaHTponuzaius ropoacKoin
¢daynsl. buosnornyeckoe u X034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKoHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUM OPraHU3MOB B dKOCUCTeMaX. Po.ib kackadnoeo s¢hgexma u
8UO08-20UPUKAMOPO8 (KNoyuesblx 8u008) 6 QyHKyuoHuposanuu sxocucmem. 1lepeHOC SHEPTUU U BEIIECTB MEXKIY CMEXHBIMU
HKOCUCTEMAMU. Y CTONYMBOCTH OPTaHU3MOB, MOMYJISIIUNA U SKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U AHTPOTIOTEHHBIX BO3ICHCTBUIA.

Mexanusmovl  8o30eticmeusi 3a2pA3HEHUll PA3HBIX MUNO8 HA CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM, HONYIAYUOHHOM U
IKOCUCIMEMHOM YPOBHSAX, OCHOBbL IKONOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToqoIIoTsl MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JdeMoHCcTpamumn

IMoptper: A. JIx. Tencnu.

Tabnuiel u cxembl: «CTpyKTypa OHOILIEHO3a», « DKOCHCTEMA MIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jecay,
«DyHKIMOHATBHBIE TPYIIBI OPTAaHU3MOB B dKOCUCTEMEY, «KpyroBopot BemiecTB B akocucteme», «llenu nuranus (mactOumHasi,
JETpUTHAA)», «IDKOJIIOTHUECKas TUpaMHUAa dYucen», «IKOJIOTHYEeCKas NHpaMujaa OMoMacchl», «IKOJOTHUYECKas MHpaMHia
sHeprumy», «ObpazoBanue Oonotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIE MOXKapa», «IKOCHCTEMA 03epay,
«ArpoieHo3», «KpyroBopoT BeIIecTB ¥ MOTOK SHEPTUHU B arporieHo3e», «lIpumMepsr ypOosKocucTem».

Oo6opynoBanue: TepOapuu pacTeHHWH, KOJUICKIIMM HACEKOMBIX, dYydyela NTHI[ W 3BEpei, repOapuu KyJIbTYPHBIX H
JUKOPACTYIINX PACTEHHM, aKBapUYM KaK MOJI€NIb SKOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanme ypo03KOCUCTEMBDY.

JlabopaTopHasi padora «3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YIEHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKypcust «IKCKYpCHUsl B TUIIMUHBIA OUOreoneHo3 (B AyOpaBy, Oepe3HsiK, eIbHUK, Ha CyXOJOJIbHbIA WIIM MOMMEHHBIN JYT,
03epo, 00I0TO)».

IKCKypcust «IKCKYypCHsl B arpo3KOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SMCTBO)».




Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obuiennanerapHas 06osouka 3eMiH, TJI€ CYIIECTBYET WIM CYIIECTBOBANIa KU3Hb. Pa3BuTHe mpecTaBieHuil o
ouocdepe B Tpynax J. 3rocca. Yuenne B. U. BepHanckoro o 6uochepe. Obnactu 6uocdepnl u e€ cocras. JKuBoe BelecTBO
ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocdeprl. OcobeHHocTH Ouocdepsl Kak riao00aTbHONW 3KOCUCTEeMBbI. J[MHamMuuyeckoe
paBHOBecue B Onochepe. KpyroBopoTsl BemecTB ¥ OMOTCOXUMHUYECKHAE MHKIBI (YTiiepona, a30oTa). PUTMHUYHOCTH SIBICHUH B
ouocdepe.

3oHanbHOCTE OWocdepnl. IlorstTne o Owmome. OCHOBHBIE OWMOMBI CYIIW: TYHJpa, XBOWHBIC JieCa, CMCIIAHHBIC H
IIMPOKOJIMCTBCHHBIC JIeca, CTEIH, CAaBaHHBI, ITYCThIHU, TPOITUYECKUE JIeca, BRICOKOTOpbhs. Kiumar, pacTUTEIBHBIA U KUBOTHBIN
Mup OMOMOB CYIIIH.

CrtpykTypa u (GyHKIHUS )KUBBIX CHCTEM, OIIEHKA X PECYPCHOr O MOTEeHIINANIa U OMOCPEPHBIX (PYHKITHIA.

JdeMoHCcTpamuun

IToptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabnuiet u cxembl: «I'eocthepst 3eminy», «KpyroBopoT a3ora B ipupoe», «Kpyrosopot yriaeposa B npuponae», «kKpyrosopor
KHCTIOpO/Ia B IpUpoiey, «KpyroBopoT BojibI B mpupoie», «OCHOBHBIE OMOMBI cyminy, «KinnMmatnueckue nosica 3emun», « TyHpay,
«Taiira», «CMmemanHnblii jiecy, «llIupokonucTBeHHbIH necy, «Crenby, «CaBanHay, «IIycTeiHs», « Tponndeckuii gecy.

OO6opynoBaHue: repbapuu pacTeHUH pa3HBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpyxamoias cpeaa

DKOJOTUYECKUE KPU3UCHI U UX MpUYUHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy. 3arps3HeHHe BO3AYITHON cpeanl. OxpaHa
BO3/yXa. 3arpsi3HeHUE BOJHOM cpeibl. OXpaHa BOAHBIX pecypcoB. Pa3pyiienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue
KJIUMaTa.

AHTpPONIOT€HHOE BO3/IEUCTBUE HA PACTUTENbHBINA U KUBOTHBIA MUpP. OXpaHa paCTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHbBIE
MPUHLUIIBL OXpaHbl Tpupoabl. Kpacusie kauru. Ocodo oxpansiembie npupoansie tepputopun (OOIIT). boranndeckue cagsl u
300J10TUYECKHUE TAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO pa3BUTUSA 4YEJIOBEYECTBA U MPUPOJbI. PanuoHanbHOE MNPUPOAOINOIL30BaHUE U
COXpaHEHHE Ouosiorndeckoro paszHooOpaszus 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ANBHBIX 3SKOJOTMYECKUX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOI'0 KPU3HCA U €r0 BEPOSTHBIE MTOCIEACTBHUS.



Pa3BuTue METOJ0OB MOHHUTOPUHIA Pa3BUTHS OINACHBIX TEXHOTEHHBIX MpoleccoB. Cucmemuvle ucciedo8anuss nepexooa K
pecypcocbepezaroweti U KOHKYPEHMOCNnocobHou 3Hepeemuke. buonocuueckoe pasnoobpasue u ouopecypcwl. Hayuonanvhoie
ungopmayuonHvle cucmemvl, obecnedusaowue O0CMyn K UHGopmayuu no coOCMoSHUIO 0MOEIbHbIX 8U008 U Ikocucmem. OcHogul
IKOpeabUunumayuy IKOCUCmeMm U cnocobo8 bopvbobL ¢ ObuonospedicoeHusMuU. Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTEM.

JdemoHcTpanuun

Tabnuiel u cxembl: «3arpsasHeHue atMmochepnl», «3arpsizHeHue rugapochepbr», «3arps3HeHUE MOUBBDY, «llapHHUKOBBIM
apdexT», «Ocod0 oxpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOeIn YIPaBIIEeMOT0 MUPAy.

O6opynoBanue: pororpaduu oxpaHseMbIX pacTeHui 1 KUBOTHBIX KpacHoii kauru Poccuiickoit denepanuu, KpacHoit kHUTH
peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'A
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylibTaTaM OCBOCHHUS OOYyYalOUIMMHUCA TMPOTrpaMM CPEIHEro OOIIeTo
o0pa30oBaHus: TUYHOCTHBIE, METANPEIMETHBIE U TPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHUS NPOrPaMMbl MO OMOJOTHHU BBIAEICHBI CIEIYIOIINE COCTABIISIONIHE:
OCO3HAHHE O00YYAIOUTUMUCS POCCUUCKON TPa)KJAHCKOW HICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH H
CaMOOIIPEACIICHUIO, Haauyue momusayuu K OOYyUYEHHIO OWOJOTHHU, YeleHanpasieHHOoe pa3eumue BHYTPEHHHUX YOESKICHUM
JUYHOCTH HA OCHOBE KJIIOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAMIMUN pa3BUTHUS OUOJIOTUYECKOTO 3HAHUSA, 20MOBHOCHIbL U
CcnocoboHocms 00YUaIONINXCSl PYKOBOJCTBOBATHCS B CBOEH NIEATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMUA yYCTAHOBKAMHU, MPUCYIIUMHU
CUCTEME OHMOJIOTUYECKOTO OOpa30BaHMSI, HAIUYUe NPABOCO3HAHUS IKOJIOTHUYECKOW KYIbTYPBI, CHOCOOHOCMU CcMAagumb TET U
CTPOUTD KMU3HECHHbIC ILJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHSI MPOTrpaMMbl MO OWOJIOTUM JOCTUTAIOTCA B €IUHCTBE YYEOHOM M BOCIUTATEIbHOU
NEATEIbHOCTA B COOTBETCTBUM C TPAJAMIMOHHBIMU POCCUIUCKHUMHU COLMOKYJIBTYPHBIMH, HWCTOPUYECKHMMHU U JYXOBHO-
HPaBCTBEHHBIMU LEHHOCTSMH, NPUHSATHIMU B OOIIECTBE MNpaBUJIaMU U HOPMaMU MOBEJICHUS M CHOCOOCTBYIOT MpoIEccam
CaMOITO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3ULIMY JTUYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY
U MPaBOINOPSAIKY, YEJOBEKY TpyAa W CTapuIeMy MOKOJEHUIO, B3aUMHOIO YBa)XKEHUS, OCPEKHOI0 OTHOIIEHUS K KYJIbTYPHOMY
HACJICJIUIO U TPaJUIIMsAM MHOTOHAIIMOHAIBbHOTO Hapoaa Poccuiickon denepanuu, Npupoae U OKPYKarolle cpee.



JIn4HOCTHBIE pE3yJbTaThl OCBOCHUSI yueOHOTO mnpenMera «buosiorus» MOKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
0o0ydJaromuxcs pyKOBOJACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JTUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OpPUEHTAIIUM,
MMO3UTUBHBIX BHYTPEHHUX YOEXKJIECHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro oOIlecTBa, pacuIidupeHue
YKU3HEHHOT'O OMbITa W OMbITA ACATEIBHOCTH B MPOLIECCE PEaTn3allii OCHOBHBIX HAIMPABJICHUN BOCHUTATENIBHOMN IE€ITEIbHOCTH, B
TOM YHCJI€ B YaCTH:

1) rpaxIaHCKOro BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKONW TMO3UIIMU OOYyYalolIerocsi KaK aKTHBHOTO U OTBETCTBEHHOTO WI€Ha POCCHMCKOTO
00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sA3aHHOCTEHN, YBAKEHNUE 3aKOHA U MPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TMPU CO3JaHUM YYEOHBIX MPOEKTOB, PEHICHUH YYEOHBIX H
MO3HABATEJILHBIX 327124, BBIMOJTHEHUH OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTDH OMPENENATh COOCTBEHHYIO MO3UITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATH B CBOMX JCHCTBUSAX HEOOXOJIMMOCTh KOHCTPYKTHMBHOTO B3aMMOJEHCTBUSA JIOJEH C pPa3HBIMU
yOeXKIECHUSIMU, KYIbTYPHBIMH [IEHHOCTSIMH M COIMATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUS YYEOHBIX, MMO3HABATEIBHBIX U HCCIEI0BATEIbCKUX
3a/lay, YBaKUTEILHOTO OTHOIICHHSI K MHEHUIO OMMOHEHTOB MPU 00CYKIECHUHU CIIOPHBIX BOMIPOCOB OMOIOTMUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TpakAaHCKOW HICHTUYHOCTH, MATPUOTH3MA, YBAKEHHS K CBOEMY Hapojy, 4YyBCTBa
OTBETCTBEHHOCTH Tepea PoauHON, ropaocTu 3a CBOM Kpai, CBOKO PojauHy, CBOM SI3bIK U KYJBTYpPY, MPOILIOEC W HACTOSIICE
MHOTOHallMOHAIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHWE K MPUPOJHOMY HACJIEAUIO W MAMSATHHKAM MPHUPOJBI, NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTPH OIIEHWBATH BKJIAJI POCCHMCKUX YIEHBIX B CTAHOBIICHHE W PA3BUTHE OWOJIOTUH, TOHUMAaHUSI 3HAYCHUS OMOJI 0TI
B IMO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

uaerHast yoexx1€HHOCTh, TOTOBHOCTD K CIYKEHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTH OIICHWBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSICHh Ha MOPAThbHO-HPABCTBEHHBIC HOPMBI
U IICHHOCTH;
OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYUBOTO OYAYIIETO;
OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJIUTEIISM, CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS IICHHOCTEH CEeMEHHOU
’KU3HU B COOTBETCTBUU C TPAIULIUSIMH Hapoa0B Poccuu;
4) 3¢TeTHYECKOro BOCIIUTAHMS
ACTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYIa,
OOIIECTBEHHBIX OTHOIICHUI;
NOHMMAaHKE SMOIMOHAIIBHOTO BO3JCHCTBUS KUBOM MPUPOJIBI M €€ IICHHOCTH;
TOTOBHOCTH K CAMOBBIPAYKEHUIO B PAa3HBIX BUaX UCKYCCTBA, CTPEMIICHHE MPOSBIIATH KaueCTBAa TBOPUCCKOM JTUYHOCTH;
5) ¢duznyeckoro BocuTaAHUs, POPMUPOBAHUS KYJIbTYPbI 310POBbsI H YMOIMOHAJIBLHOI0 0JIArONOIYYH s
NOHMMaHUE W pean3anus 370pOBOr0 W Oe30macHoro odpasza XH3HU (370pOBOE MUTAHHUE, COONIOJICHWE TUTHEHUYECKUX
NpaBUJ W HOPM, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHA W OTAbIXa, peryispHas (QuU3NdecKass aKTHBHOCTH), OEpEkKHOTO,
OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;
NOHMMaHUE IEHHOCTH MPaBWJI HHIUBUIYATHHOTO W KOJUICKTHBHOTO 0€30IMaCHOTO TMOBEIEHHUS B CHTYAIHSIX, YTPOKAIOIIUX
310POBBIO U )KU3HU JIFOJIEH;
OCO3HAHUE TOCIICICTBUI U HETIPUATHSI BPEIHBIX TIPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB, KYPCHHS);
6) TpPyA0BOIro BOCIIUTAHUS:
TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0II00HE;
TOTOBHOCTh K aKTUBHOMW JESTEIHHOCTH TEXHOJOTHYECKON M COIMAIBHOW HAIMpPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH,
TUTAHUPOBATH U CAMOCTOSATENLHO BBITIOIHATH TAKYIO JIEATEILHOCTD;
WHTEPEC K PAa3IUYHBIM chepaM MpoPecCHOHAIBHON IEATEIHHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oymyiiei
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HCHHBIE TUTAHBI;
TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH KU3HH,
7) IKOJOrM4ecKOro BOCIIUTAHUSI:
HKOJIOTHYECKH TEIeCO00pa3HOe OTHOIIIEHUE K MMPUPOJIe KaK UICTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHMUS;
TIOBBINIICHNE YPOBHS YKOJOTUYECKON KYIbTYphI: MPUOOPETEHNE OMBITA TUIAHUPOBAHUS TTOCTYITKOB M OIICHKH WX BO3MOYHBIX
MOCJICICTBUI JIJIs1 OKPY’KAIOIIEN CPEbI;
OCO3HAHHE TI00aTHFHOTO XapaKTepa IKOJIOTHIECCKUX MPOOJIEM U IMyTeH UX PEIICHUS;



CHIOCOOHOCTh MCTIONB30BATh MPUOOPETaEMbIE MTPH N3YUCHUH OMONIOTHH 3HAHUS M YMEHHUS IIPH PEIICHUH MPOOIEeM, CBI3aHHBIX
C palHMOHAIBHBIM TMPHUPOAONOIB30BaHNEM (COOMIOICHIE TpPaBHJ TOBEACHHUS B MPHUPOJE, HAIMpPABICHHBIX HAa COXpaHEHUE
paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HEIPUATHE JIEUCTBUM, NIPUHOCAIIMX BpEed OKPYXAIOLIEH MPUPOJHOM Cpene, yMEHHUE IIPOTHO3UPOBATH
HEeOIaronpuUATHBIC SKOJIOTHYECKHE MOCIEACTBHS MPEANPUHUMACMBIX ICHCTBUH U MPEAOTBPAIIATh UX;

HAJIMYME Pa3BUTOrO SKOJOTMUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYyIbTYphl, OMBITA JEATEIBHOCTH OSKOJIOTHYECKON
HaNpaBJICHHOCTH, YMEHUS pPyKOBOJICTBOBATHCS MU B MIO3HABATEIIPHON, KOMMYHUKATUBHOM M COIMANBHON MPAaKTHKE, TOTOBHOCTH
K YYaCTHIO B TIPAKTUUECKON JIEATEIHHOCTH SKOJOTHIECKON HAPaBICHHOCTH;

8) meHHOCTH HAYYHOTO MO3HAHHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U OOIIECTBEHHOW
NPaKTUKH, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B IMOJIMKYIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM U UUTATEIHCKON KYJIBTYpPhI KaK CPEJICTBA B3aUMOICHCTBUS MEXKTY JIFOJABMU U MIO3HAHUS MUPA;

NOHUMaHHe crelupUKN OMOJOTUN KaK HayKH, OCO3HaHUA €€ posik B (POPMHUPOBAHUU PAIMOHAILHOIO HAYYHOT'O MBIIUICHHUS,
CO37IaHUM LIEJIOCTHOTO MPEJCTaBIEHUSI 00 OKpYXKAIOIIeM MHUpE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U 00IIeCcTBa, B MO3HAHUU
PUPOIHBIX 3aKOHOMEPHOCTEN U PEIIeHUU MPoOIeM COXpaHEHUs! TPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 3HAUUMOCTH OMOJIOTHH JJIsI COBpPEMEHHOM IUBUIIM3AIMHI: 00€CTICUeHHsI HOBOTO YPOBHS PAa3BUTHUS METUIINHBI,
CO37laHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh PECYpCHBIE MPOOJIEMbI pa3BUTHS YEIOBEUECTBA, MMOUCKA MyTeH
BBIXO/JIa W3 TJIOOANBHBIX JKOJOTUYECKUX TpoOieM M olecreueHus Nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTDH B MOJTYYEHUH OMOJOTMYECKUX 3HAHUM B LEJSIX MOBBIIIEHUS O0LIeH KylIbTypbl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (HYHKIIMOHAJIHLHOW rPaMOTHOCTH O0yJaromuXxcs, GopMupyeMoit mpu u3yuyeHur OUOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJOB IIO3HAHUA, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAThH
MoJTydyaeMble 3HAHUS JUIS aHalu3a M OOBSICHEHUS SIBJICHUN OKPY’KAIOLIETO MHpa U MPOUCXOIANIMX B HEM HM3MEHEHUH, yMEHUE
7enaTh 0OOCHOBAaHHBIEC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOLIUXCS JAHHBIX C LIEJbI0 MOJYYEHHS JTOCTOBEPHBIX
BBIBO/IOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BAaTh OMOJIOTMUYECKHE 3HAHUS JUIsl pelleHus MpoOjieM B pealbHBIX >KU3HEHHBIX
CUTYaIUsIX;

OCO3HAHUE [IEHHOCTH HAyYHOU NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MMPOEKTHYIO M HCCIEAOBATEIbCKYIO AESITEIbHOCTD
WHAMBHIYaJIbHO U B TPYIIIIE;



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BAHHIO, K AaKTUBHOMY TMOJYyUYE€HHUIO HOBBIX 3HAHUM
10 OMOJIOTMH B COOTBETCTBUHM C KM3HEHHBIMHU TOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUS yueOHOro mpenMera «buosorus» BKIHOYAIOT: 3HAYUMBbIE IS (DOpMUpOBaHUS
MHUPOBO33PECHUSI 00YYAIOIMUXCA MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYyUYHbIE TTOHSTHS, OTPAXAIOIIHNE 1IEJIOCTHOCTh
HAy4YHOU KapTUHBI MUPA U CIICU(UKY METOJIOB TTO3HAHMUSI, UCTIONb3YEMbIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, DHEPTHUS, SBJICHUE,
Ipollecc, CHUCTeMa, HaydyHbId (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIICIOBaHHE, HAOJIOJICHHE,
U3MEpPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCaAIbHbIC YUeOHbIC JeHCTBUS (I03HABATE/IbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC),
obecnieunBaromue GopmMupoBanue (yHKIIMOHATHPHON TPaMOTHOCTH M COLMAIIBHOM KOMIETEHIIMM OOYYaroIIUXCs; CIIOCOOHOCTH
00ydJaromuxcs HCIOJIb30BaTh OCBOCHHBIC MEXIUCIHUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YyueOHBIE
JIEHUCTBUS B ITO3HABATEIILHON U COLIMANILHON MIPAKTHKE.

B pesynbrate n3ydeHus OMOJOTMU HA YpOBHE CpeaHEro oluiero oOpazoBaHus y oOydaromierocs 0yayT cpopMUpOBaHBI
No3HaBaTEIbHbIE YHUBEPCAIbHbIE YUEOHBIE ACHCTBUS, KOMMYHHUKATUBHbIE YHUBEpCaJbHbIE y4eOHbIE NENWCTBUSA, PETYIATHBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEUCTBUSA, COBMECTHAS JIEATEITbHOCTD.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPaAMMBbI CPETHEr0 00111eT0 00pa30BaHUs JOHKHBI OTPAKATH:

OBiaeHNe YHMBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMU JeHCTBUSIMH
1) 6a30BbIe JOTHYECKHUE TeHCTBUA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaTHM3UPOBATH MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHanW3a, CHHTE3a, CPaBHEHUS, KIacCU(PUKAIINH,
0000111eHNsT), PACKPBIBATH CMBICI OMOJOTHMYECKUX TOHATHH (BBIACIATh WX XapaKTEpPHbIC MPHU3HAKH, YCTAHABIMBATH CBSI3H C
JIPYTUMU MOHATHUSIMU);

ONPEAENATH LIENH ACATEIBHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKEHUSA, COOTHOCUTH PE3YJIbTATHI IESITEIbHOCTH C
MMOCTaBJICHHBIMU LEJISIMU;

MCITIOJI30BaTh OMOJOTHYECKUE TTOHATHUS TSI O0BSICHEHUS (DAKTOB W SIBJICHHUI KUBOW TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHAYKTUBHbIC, JACAYKTHUBHBIC, MO aHAJOTHH), BBIABISTH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BHIBOABI U 3aKJIIOUCHUS;



IIPUMEHSATh CXEMHO-MOJIEJIbHBIE CPEACTBA JUIsl NPEACTABICHUS CYIIECTBEHHBIX CBSA3€M M OTHOIIEHUH B H3Y4YaeMBIX
OMOJOrNYeCKUX O0BEKTAX, a TAKKE MPOTUBOPEUUN PA3HOTO POJa, BHISIBICHHBIX B PA3JIMUHBIX HH(POPMAIMOHHBIX UCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI C YUETOM aHAJIN3a UMEIOUIUXCS MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTh, OLEHHUBATH COOTBETCTBHE PE3YJIBTATOB LEJSAM, OLICHUBATH PUCKHU IOCIEACTBUU
NEATEIbHOCTH;

KOOPJMHUPOBATH U BBIOIHATH padOTY B YCIOBUSIX PEANBHOI'0, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCJIeI0BATEIbCKHE AeliCTBUS:

BJIAJICTh HAaBBIKAMH Yy4e€OHO-HCCIEOBATEIbCKOM UM TMPOCKTHOW JICSITEIPHOCTH, HaBBIKAMU pa3peIICHUs MpooJieM,
CITOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOKMCKY METOJIOB PEIISHUsI TPAKTHUYECKUX 3a1a4, TPUMEHEHHUIO Pa3IMYHbBIX
METOJ0B MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUBI NEATEILHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, PeoOpa30BaHUI0 U
NPUMEHEHHIO B YU€OHBIX CUTYAIUsX, B TOM YHUCJIE MPHU CO3aHUU YUEOHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaATH HAYYHBIN TUIT MBIIIUICHHS], BIAJIETh HAYYHON TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4M B 00Pa30BaTEIILHON JAEATEIHHOCTH U KU3HEHHBIX CUTYAIUX;

BBISIBIIATh MPUYMHHO-CIIECACTBEHHBIE CBSI3M M aKTyaJIUM3UpPOBAThH 3aJayy, BBIJBUraTh TUIIOTE3Y €€ pEHICHUs, HAXOJUTh
apryMEeHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKACHUMN, 3a1aBaTh MapaMeTPbl U KPUTEPUU PEUICHNUS;

AHAJIN3UPOBATH IMIOJYYEHHBIE B XOJ€ PELICHUs 3aJayd pe3yJIbTaTbl, KPUTUYECKH OLEHUBATh HUX JOCTOBEPHOCTSD,
IIPOTHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBHSX;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIEJICHANPABIEHHBIN MMOKCK MEPEHOCa CPENICTB U CITOCOOOB ACHCTBHUS B TPO(ECCHOHATBFHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEIESITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIC WJIEH, MpEJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHUS, CTABUTHh MPOOJIEMBI W 3a7a4d, JOMYCKAOINE
AJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopManmeii:



OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(MOpMaLUK (TEKCTe y4eOHOro mocoOusi, HAy4HO-TIOMYJISIPHON JIMTEpaType,
OMOJIOTUYECKUX CJOBapsiX M CIPaBOYHHUKAX, KOMIBIOTEPHBIX Oa3ax HaHHBIX, B WHTepHeTe), aHanM3UpoBaTh HH(GOPMAIUIO
Pa3IUYHBIX BUAOB U POPM MpPEACTABICHUS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCT;

dbopMynUpoBaTh 3aMpOChl U TPUMEHATh Pa3IMYHbIE METOAbl MPH TOUCKE U OTOOpe Ouojorudeckod uHOpMAaIUu,
HEO0OXOIMMOM /1JIs1 BBITIOJIHEHUSI YUEOHBIX 3a/1a4;

OpUOOpETaTh OMBIT HCIMOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH, COBEPILICHCTBOBATh KYIbTYpY
AKTUBHOI'O UCIIOJIB30BAHUS PA3IUMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMANbHYIO (opMy mpeAcTaBieHUs OuHoJorMYecKor uHGOpMaUKU (CXEMBbl, TpapuKH,
JarpaMMbl, TaOJUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEICTBA MpHU paboTe ¢ OMoornueckord nHpopMalnue: IpPUMEHSITh XUMUYECKUE,
¢u3znuecKkre U MaTeMaTUYeCKe 3HaKU U CUMBOJIBI, (POopMyIibl, aO0OpeBUaTypy, HOMEHKIJIATYPY, UCIIOJIb30BaTh U MPEe0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI HHGOpMALUK, HH(DOPMAITMOHHON 0€301TaCHOCTH JINYHOCTH.

OsJjiajieHHe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBHUSIMH:
1) o0uenme:

OCYILIECTBIATH KOMMYHHKALIMKA BO BCeX c(epax >KU3HH, aKTHBHO Y4aCTBOBATh B JHAJIOre WM JUCKYCCHH IO CYIIECTBY
o0cyxkmaeMoil TeMbl (YyMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKIECHUS OTHOCHTEJIBHO BBITOJHEHHS IpEIIaracMoi 3aauH,
YUUTBIBATh HHTEPECHI M COTJIAaCOBAHHOCTH IMO3HUINI APYTUX YIaCTHUKOB JUAIIOTA WM JUCKYCCHH);

pacro3HaBaTh HEBepOAIbHbBIE CPEACTBA OOIICHHUS, TIOHMMATh 3HAYEHUE COIHAIbHBIX 3HAKOB, IMPEAIOCHUIOK BOZHUKHOBEHUS
KOH(JIMKTHBIX CUTYalMi, yMETh CMATYaTh KOH(MIMKTHI U BECTH IIEPETOBOPHI;

BJAJETh PA3IUYHBIMU CIIOCOOAMHU OOINEHHS M B3aUMOJCHCTBHS, ITOHMMATh HAMEPEHHUS APYTHX JIOAEH, MPOSBIATH
YBaKHTEIHHOE OTHOIIIEHHE K COOECEIHUKY U B KOPPEKTHOM (popme GOpMyITHpOBaTH CBOM BO3PaK CHHS,

Pa3BEPHYTO M JOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHS C MCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1esITeIbHOCTh:
MMOHUMATh W MCIOJIb30BATh MMPEUMYIIECTBA KOMAHAHOM W WHIAUBUIYaJIbHOH palbOThl MPU PELUICHUH OUOJIOTHYECKOM
1po0JieMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUSI TPYHIIOBBIX (POPM B3aUMOACHCTBUSA MPU PEUICHUN YUeOHOM 3a1a4u;



BbIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEUCTBHM ¢ Y4ETOM OOILIMX HMHTEPECOB M BO3MOXKHOCTEW Ka)XJOro 4jeHa
KOJIJICKTHBA,;

IIPUHUMATH LIEJIM COBMECTHOU AEATEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBUA 110 €€ JOCTUKEHUIO: COCTABIATH
IJIaH I€UCTBUM, pacpeesiTh POJIU C YYETOM MHEHUI YHYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOM padOThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJ0r0 YYaCTHHKA KOMaHbl B OOIIMIA pe3yibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJEH C IIO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISITh MO3UTUBHOE CTPATErMUYECKOE MOBEJCHUE B PA3IMYHBIX CUTYaIUSX, MPOSBISATH TBOPUECTBO U BOOOpaKEHUE,
OBITh UHUIIMATUBHBIM.

OBJaleHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMU IeliCTBUSIMH:
1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IJ1s1 BBISIBJICHUS MTPOOJIEM U X PEIICHUS B )KU3HEHHBIX U yUeOHBIX CUTYAIIUSX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU II€JIEBbIE W CMBICIOBBIE YCTAHOBKU B CBOMX JCHCTBUSX M TMOCTYIKaX IO
OTHOLLIEHHUIO K JKUBOUW NPHUPOJE, CBOEMY 3I0POBBIO U 3JOPOBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh IMO3HABATENbHYIO JIESITEbHOCTh, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4l B 00pa30BaTEILHON IEATETFHOCTH U KU3HEHHBIX CUTYaIIUSX;

CaMOCTOSITEJILHO COCTABIIATH TUIAH PELICHUS MPOOJIEMBbl ¢ YYETOM MMEIOIIMXCA PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH H
MPEANOYTEHNH;

JaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIoCcOOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO MTUPOKOW SPYIUIMHA B PA3HBIX 00JIACTAX 3HAHHM, MOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTEIbHbBIN U KYJbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:
JaBaTh OIICHKY HOBBIM CHUTYAIIMsIM, BHOCUTH KOPPEKTHBBI B JICATCIILHOCTD, OIIECHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJISM;
BJIaJICTh HaBBIKAMU TO3HABATEIHHOU pe(ICKCHU KaK OCO3HAHHS COBEPIIACMBIX JICHCTBUN M MBICIUTEIBHBIX MTPOLIECCOB, UX
pe3yJabTaTOB U OCHOBAHWH, HCITOJIH30BATh MPUEMBI PEQIICKCHH IS OIICHKU CHTYAIlMH, BHIOOpPA BEPHOTO PEIICHHUS;



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJbTaTOB JEATEIBbHOCTH;

3) mpuHATHE ce0Os ¥ APYTrUX:
OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;
IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX NP aHAJIU3€E PE3YyJbTaTOB JIESITEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYrMX Ha OLIMOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUU APYTOrO YEIOBEKA.

MNPEAMETHBIE PE3YJIbTATbHI

[TpenmeTHBIC pe3yIbTaThl OCBOCHHUS COJICPIKaHMS yaeOHOTO MpeaMeTa «bruosiorus» Ha yriy0aéHHOM YPOBHE OPHEHTHPOBAHbI
Ha oOecrieueHue mpoduiabHOro 00yueHusi oOydaromuxcst 6uosorud. OHU BKITIOYAIOT: ClielMpUYEcKUe Il OMOJIOTUN Hay4YHbIE
3HaHWsS, YMEHHSI U CIIOCOOBI JIEHCTBUI MO OCBOSHHIO, MHTEPIIPETAMA W TPeoOpa30BaHUIO 3HAHMMA, BHIBI ACSITEIHLHOCTU II0
MIOJTyYSHHU IO HOBBIX 3HAHUH U X TIPUMEHEHUIO B Pa3JIMYHBIX YUEOHBIX, a TAKXKE B PEaTbHBIX JKU3HEHHBIX CUTyaIusaX. [IpeqmeTHbIe
pe3yabTaThl IPECTABICHBI TI0 TOAaM H3y4YeHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOT0 npeameTa «buomnorus» B 10 knacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE M POJH OMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU E€CTECTBEHHO-
HAy4YHON KapTHHBI MUPA, B IO3HAHWU 3aKOHOB MPHUPOIBI U PEUICHUHU MPOOJIeM PalMOHAIBHOTO MPUPOAOIIOIB30BaAHUSA, O BKIIAJIE
POCCHICKUX U 3apYOCS)KHBIX YUEHBIX B PA3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMOW OMOIOTHYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIATAIONNE OMOIOTUYECKUE TEPMUHBI M TIOHSATHS
(>KU3HB, KJIETKA, OpTaHU3M, METa00JIN3M, TOMEOCTa3, CAMOPETYJIISIINS, CAMOBOCIIPOU3BEICHHE, HACICICTBEHHOCTh, HK3MEHYUBOCTD,
pOCT U pa3BuTHE), Onosiornueckue teopuu (knerounas teopust T. IlIBanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacieactBeHHocTu T. Moprana), yaenus (H. 1. BaBuoBa — o rieHTpax MHOT000pa3usi ¥ IPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUH),
3aKOHBI (€ AMHOOOPa3Hs MOTOMKOB IIEPBOI0 MOKOJIEHUS, PACIICINICHHS, YUCTOThI TAMET, HE3aBUCUMOTO HacieaoBaHus I'. Menpens,
TOMOJIOTMYECKUX PSIAOB B HacieAcTBeHHOW n3meHunBocTy H. Y. BaBuioBa), npuHIUIIBI (KOMIIJIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMU METOJaMHU HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX UCCIEAOBAHUAX KUBBIX OOBEKTOB
(onucanue, u3MepeHue, HalII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJICIISITh CYIIECTBEHHBIC IPU3HAKH: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPUOT, OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
OpraHu3MOB, B TOM uHuciie OaKTepHil, Tpu0OB, PACTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPraHOB U CUCTEM OPraHOB PACTCHU,



KUBOTHBIX, YEJIOBEKA, IPOICCCOB >KU3HEICATEIHHOCTH, IMPOTEKAIONIUX B OpraHW3MaxX pacTCHUH, >KMBOTHBIX M YEIIOBEKa,
OMOJIOTMYECKUX TMPOLECCOB: OOMEHa BemlecTB (MeTa0oJM3M), NPEBPALIECHUS SHEPruu, OpOoXKEeHHs, aBTOTPO(PHOro u
reTepoTpOHOTO THUIIOB THWTaHUSA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MekHo3a, TaMeToreHe3a, JMOpPHUOTCHE3a,
MOCTIMOPHUOHAIBHOTO PAa3BUTHS, PA3MHOXKEHUS, HHIUBUIYAITHHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3aUMOJICHCTBHUS T'CHOB,
reTepo3rca, HCKYCCTBEHHOTO 0TOO0Da;

YMCHHE YCTaHABIMBATh B3aMMOCBS3U MEXKy OPraHOMIaMH KIIETKH U MX (QYHKIMSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHCH U
uX QYHKIHSIMH, MKy OpraHaMHu U CUCTEMaMH OPTaHOB Y paCTEHUH, )KUBOTHBIX M YEJIOBEKA M UX (DYHKIIUSIMH, MEXKIy CUCTEMaMHU
OpraHoOB M WX (YHKIUSAMH, MKy dTaiaMyd oOMEHa BEIIECTB, dTallaMU KJICTOYHOTO ITUKJIA M KU3HCHHBIX ITUKJIOB OPraHU3MOB,
sTaramMu 3MOPHUOHAIBHOTO PA3BUTHS, TCHOTUIIOM B (PEHOTUIIOM, ()EHOTHIIOM U (DaKTOpaMU Cpeibl OOMTAHHUS,

YMCHHE BBISIBIISTH OTJUYMTEIIbHBIC TPU3HAKH JKUBBIX CHCTEM, B TOM YHUCJIC PACTECHUH, )KUBOTHBIX U YCJIIOBEKA;

YMEHHE HMCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY JUISI JIOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKHIX TPYIIIL;

YMEHHE pelIaTh OMOJIOTUICCKUE 3aJa4H, BBISIBIISATh IPUIUHHO-CIICICTBEHHBIC CBS3H MEXKIY HCCIICTYEMBIMU OMOJIOTHIECKIMHU
IPOIIECCAMH U SIBIICHUSIMH, JIEIAaTh BEIBOJBI M TPOTHO3BI HA OCHOBAHUHY IOJTYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBHITIOTHSATH JIA0OpATOPHBIC U MPaKTHUECKUE paboThl, COOIOAATH MTpaBWiIa MPHU padoTe ¢ yueOHBIM U 1a00paTOPHBIM
00opy10BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh WX DSKCIEPUMCHTAIBHBIMHA CPEICTBAMHU, (OPMYIUPYS IIENb HCCICIOBAHU,
aHAJIM3UPOBATH MOJIYICHHBIC PE3YJIBTATHI U JIEIATh BHIBOIBL;

YMEHHE y4acCTBOBATh B y4e€OHO-HCCIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH, SKOJOTUM W MEAHIIMHE, MPOBOIUMON Ha 0ase
IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH MOJTyUYEeHHBIE Pe3yIbTaThl HA YICHHUYECKUX KOH(EP CHITUAX;

YMEHHUE OIICHUBATh dTUYECKHE ACTIEKThl COBPEMEHHBIX MCCIEAOBAHUI B 00JaCTH OMOJIOTHHM M MEAUIMHBI (KIIOHUPOBAHMUE,
MCKYCCTBEHHOE OTUIOI0TBOPEHHE, HAMPABICHHOE U3MEHEHHE TeHOMA U CO3/IaHKe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyayIiei nmpodeccnoHanbHOM eITeIbHOCTH B 00JIaCTH OHMOJIOTHH, METUIIHHEI,
OMOTEXHOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO3SHCTBA, MHUIICBOW MPOMBIIUICHHOCTH, YrAyOJsSTh TO3HABATEIbHBIM HHTEPEC,
HaIpPaBJICHHBI HAa OCO3HAHHBIA BHEIOOP COOTBETCTBYIONICH MpodecCHd M MPOAOIKEHHE OMOJOTUYECKOTO 00pa3oBaHUS B
OpraHu3alusaX CPeaHero MpodheCcCHOHATBHOTO W BHICIIIETO 00pa30BaHMS.

[IpeametHble pe3ynbTaThl OCBOCHUs yueOHoro npeameta «buonorus» B 11 kiracce NOMKHBI OTPakKaTh:



c(hOpMUPOBAHHOCTh 3HAHUW O MECTE M POJIM OUOJIOTHMU B CHUCTEME €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOMU
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, B MO3HAHUY 3aKOHOB IIPUPO/IBI U PEIICHUH SKOJOTUUECKUX MTPOOJIeM YeJIOBEUECTBA, a TAKKe
B PEILIEHUH BOIIPOCOB PAlIMOHATILHOTO TPUPOJIONIOIH30BAHUS, U B POPMHUPOBAHUH IEHHOCTHOT'O OTHOILICHUS K PUPOJIE, OOIIIECTBY,
YeJIOBEKY, O BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOr0OB B pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CHUCTEMOW OHMOJOTMYECKHMX 3HAHUW, KOTOpas BKJIOYAET OINPEACIICHUs] W TOHMMAaHHE CYIIHOCTH
OCHOBOIIOJIAralOIMX OHOJOTMYECKUX TEPMHUHOB M MOHATHM (BUA, »KOcUCTeMa, Ouocdepa), OHUONOTMYECKHE TEOPUHU
(aBosrorinonHas teopust Y. JlapBuHa, cuHTeTHUYecKas Teopus sBosronun), yueHus (A. H. CeBeprioBa — 0 yTsIX U HANpPaBICHUIX
sBomonnu, B.W. BepHajckoro — o 6uocdepe), 3akonsl (reHeTndeckoro paBHoBecus [[x. Xapau u B. BaitnOepra, 3apoibIiieBoro
cxoactBa K. M. bapa), mpaBuna (Muaumyma FO. JInbuxa, 3K010rH4ecKoi MUpaMuibl SHEPTUH ), TUTIOTE3bI (ruroTe3a «Mupa PHK»
VY. I'mnbepra);

yMEHHUE BJIaJeTh OCHOBHBIMH METOJaMU HAyYHOT'O MO3HAHUS, UCTOJIb3yEeMbIMU B OMOJIOTHYECKUX HCCICAOBAHUAX JKUBBIX
00BEKTOB M PKOCHUCTEM (OIKCaHue, U3MEpPEHNe, HAOII0JeHne, SKCIIEPUMEHT), CIIOCOOaMU BBISABICHHS U OLIEHKU aHTPOTIOTEHHBIX
U3MEHEHUH B IIPUPO/JIE;

yYMEHHE BBIIENATh CYIIECTBEHHBbIC MPU3HAKU: BUJOB, OHOrEOIIEHO30B, KOCUCTEM M OuOC(eEphl, CTaOWIM3UPYIOLIETO,
JIBUKYILIETO0 W Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa, aUTONaTPUYECKOro M CUMIATPUYECKOrO BHUII000pA30BaHUS, BIUSHUS
JIBUKYIIUX CUJI DBOJIIOIMM HAa TEHO(MOH] MOMYJSIHU, MPUCIIOCOOJECHHOCTH OpPraHU3MOB K cCpele OOMTaHHs, YepeloBaHUs
HaIIPaBJICHUU 3BOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U IIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3AUMOCBS3U MEXIY MPOLIECCAMU 3BOJIIOLNHN, ABKYIIUMU CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMU
Pa3TUYHBIX YKOCUCTEM U MPUCIIOCOOJICHUSIMUA K HUIM OPTaHU3MOB;

YMEHUE BBISBIISATH OTIWYUTENbHBIC TPU3HAKH KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTh BUOB K Cpelie OONTaHMsI, a0MOTHYECKHUX
1 OMOTHYECKUX KOMITIOHEHTOB IKOCUCTEM, B3aUMOCBSI3€H OpraHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX N3MEHEHHH B 9KOCUCTEMAaX
CBOEH MECTHOCTH;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIONIUE aPTYMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIMKY JJIsl 10Ka3aTelIbCTBa
pPOJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3M OPraHU3MOB U CpeJbl OOWTaHUSI, €IMHCTBA YEIOBEUECKUX
pac, HeOOXOUMOCTH COXPaHEHUs MHOT00O0pa3us BUJIOB U SKOCUCTEM KaK YCJIOBHS COCYILIECTBOBAHUS IPUPOBI U UETIOBEUECTBA;

YMEHHUE pelIaTh OMOJIOrMYECKHE 3a/1a41, BBISIBIISATh IPUUHMHHO-CIICICTBEHHBIE CBSI3H MEXKY UCCIEAYEMbIMU OMOJIOTHYECKUM U
MPOLECCAMU U SIBIICHUSIMHU, JI€J1aTh BBIBOJIBI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJIHATH J1a00OpAaTOPHBIE U MTPaKTUUECKUE padoThl, COOMI0ATh MPaBWiia IPU padoTe ¢ y4eOHBIM U Ta00paTOPHBIM
000pyI0BaHUEM;



YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCICPUMEHTAIBHBIMH CpEACTBaMHU, (HOPMYIUPYs IENb HCCIEIOBaHMUS,
aHAJIM3UPOBATH MOJIYICHHBIE PE3YNIbTAThI U JIETaTh BHIBOIBL

YMEHHE Y4YacTBOBATh B y4eOHO-HCCIEAOBATENbCKOW paboTe Mo OMONOrMH, SKOJOTMU U MEAUIMHE, MPOBOAMMON Ha Oa3ze
IIKOJFHBIX HAYYHBIX OOIIECTB, ¥ MyOJIUYHO PEICTABIATH MOJyUYEHHBIC PE3yabTaThl HA YYCHHUYECKUX KOH(PEPEHIIUX;

YMEHHE OIICHUBATh THIOTE3bI M TEOPUH O TPOMCXOXKICHUHM >KM3HHU, HYEJIOBEKa W 4YEJIOBEYECKHX pac, O TNPUYHHAX,
MIOCJIEICTBUSX M CIIOCO0AaX MPEI0TBPAIIEHUS TTI00aTbHBIX N3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BHIOOp Oynyieil mpodeccuoHanbHOU eATeTbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHUH,
NPUPOJIOTIONH30BAHMSI, MEIUIMHBI, OWOTEXHOJOTHH, TICHXOJIOTUH, BETEPHHAPUHU, CEIICKOTO  XO3SHCTBa, THIIEBOM
POMBIIIUICHHOCTH, YTITyOJIsTh TIO3HABATEIbHBINM HHTEPEC, HAITPABJICHHBIM HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH Mpodeccuu
M TIPOJIOJKEHNE OMOJIOrMYecKOro 00pa3oBaHus B OpraHU3alMAX CPeIHEro Npo(ecCHoHaNIbHOTO U BBICHIETO0 00pa3oBaHusl.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmeHoBaHue pa3aenoB v TeM NPOrpaMMBbl KosmmuecTBo yacoB OnexTpoHHbie (TUGPOBHIC)
/T Bcero | Kontpons | [Ipaktu oOpa3oBaTeIbHBIE PECYPCHI
HBIC YEeCKHE
paboThI paboThI
1 buonorus kak Hayka 1 https://m.edsoo.ru/IBLQH548U
2 DKuBbIE CUCTEMBI U X U3YYCHHE 2 https://m.edso0.ru/5T7SVKFTX
3 buonorust KieTku 2 0.5 |https://m.edsoo.ru/YTLWW9JEO
4 XyMHUUYeCcKasi OpraHu3aIs KICTKH 10 1 https://m.edsoo.ru/MEETZ2D71
5 Ctpoenne u QyHKINH KICTKU 8 2 https://m.edsoo.ru/GF6W1A7C9
6 OOMeH BeNeCTB U MPEBPaANIEHUE YHEPTUHU B KIIETKE 9 1 2 https://m.edsoo0.ru/ONPNXJ7X6
7 HacnencrBennas nHpopMarus 1 peaau3amnus € B 9 0,5 |https://m.edsoo.ru/2EY34NEHR
KJICTKE
8 DKu3HEHHBIN 1UKIT KIIETKH 6 1 1 https://m.edsoo.ru/FDB08R36J
9 CrpoeHue u PyHKIIUA OPraHU3MOB 17 1,5 |https://m.edsoo.ru/YTLWW9JEO
10 Pa3MHOXEHNE U Pa3BUTHEC OPTaHN3MOB 9 1 1,5 |https://m.edsoo.ru/MEETZ2D71




11 ['eHeTHKA — HayKa O HACJICJCTBEHHOCTH U 1 1 |https://m.edsoo.ru/GF6W1A7C9
N3MEHYMBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10 1  |https://m.edsoo.ru/ONPNXJ7X6
13 3aKOHOMEPHOCTH H3MEHYMBOCTH 7 1 1 https://m.edsoo.ru/2EY 34NEHR
14 ["eHeTHKA YelIOBEKa 3 0,5 |https://m.edsoo.ru/FDB0O8R36J
15 Cenekiusi OpraHu3MOB 4 1,5 https://m.edsoo.ru/MEETZ2D71
16 BUOTEXHOJIOTUS U CUHTETUYECKAS OUOJIOTH S 4 0,5 |https://m.edsoo.ru/GF6W1A7C9
OBIIEE KOJIMYECTBO YACOB I10 102 4 15,5
[TPOI'PAMME
11 KJIACC
Neo HaunMeHoBaHue pa3ieyioB ¥ TEM MPOrPaMMbI KonniecTBo 4acoB DnekTpoHHbIE (U(POBHIC)
/T Bcero | Kontpons | [Ipaktu o0Opa3oBaTeIbHbIE PECYPCHI
HbIC YeCKue
paboThI paboThI
1 3aporKICHHE U Pa3BUTHE IBOIOIIHOHHBIX 4 https://m.edsoo.ru/7F6R1ZROH
Npe/CTaBICHUN B OMOJIOTHH
2 MUKpO3BOJIIONHS U €€ pe3yIbTaThl 14 2 https://m.edsoo.ru/OFLS81Y B5
3 MakpodBOJIONHS U €€ pe3yIbTaThl 6 https://m.edsoo.ru/XNFOD96AA
4 [ [poncxosx/ieHre U pa3BUTHE KU3HHU HA 3eMIie 15 1,5 |nttps://m.edsoo.ru/WXWAVS56F
9) [IponcxosxieHre 4eoBeKa — aHTPOIIOTeHE3 10 1 https://m.edsoo.ru/T3R3FWNQN
6 JKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSIX 3 1 https://m.edsoo.ru/7F6R1ZROH
OpPTraHW3MOB W HaIOPTaHU3MEHHBIX CUCTEM C
OKPY’KAIOIIEH Cpeaoi
7 OpraHu3Mbl U cpeia OOUTaHUS 9 1,5 |nttps://m.edsoo.ru/OFLS81YB5
8 JKOJIOTHS BUJIOB Y TTOMYJISIIAN 9 0,5 |https://m.edsoo.ru/XNFOD96AA
9 DKOJIOTHSI COOOIIECTB. DKOJIOTHICCKHE CUCTEMBI 12 1 https://m.edsoo.ru/WXWAVS56F
10 brocdepa — rimodabHas SKOCHCTEMa 6 https://m.edsoo.ru/T3R3FWNQN




11 YesoBeK U OKpYXKalolas cpeaa 6 https://m.edsoo.ru/OFLS81YB5
12 PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO YACOB I10 102 0 8,5

ITPOI'PAMME

NmepevHsl AJIEKTPOHHBIX O00pPa30BATEIbHBIX PECYPCOB,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
B cootBerctBuu ¢ [Ipukazom MunuctepctBa npocsenienus Poccuu ot 25.08.2026 Ne 591 «O06 yTBepxkaenuu peaepaibHOTo

AOMMYHMICHHBLIX K HCIIOJIB30BAHUIO IIPpHU pcain3allul HNMCHOIIUX

TOCYJAPCTBEHHYIO aKKpPEIUTAIMI0 O0pa30BaTEIbHBIX MPOrpaMM HaydajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEero OOIIEero
obOpazoBanusy» (3apeructpupoBano B Muntocte Poccuu 22.09.2026 N 88378)
1. https://m.edsoo.ru/

2.
Ne Noe 0P | HaumenoBanue S0P, Kpartkoe onrcanue S0P (Bkitouas CTpykTypy, [TpaBooOGitaarens
qugsgfn B COCTaBUTEIb IpeMETHOE COJIepKaHKue M MeTaJaHHble, nospoystomue | JOP (HauMeHOBaHHME
sioro | demepan | (cocraButenu) S0P 0JIHO3HaYHO uaeHtuduimponars I0OP) FOPUINYECKOT0 UL
nepedns | BHOM 60 ®UO)
90P | nepeune (pU3MYECKOro A,
20P KOTOpPOMY B
YCTaHOBJICHHOM
3aKOHOJIaTEJIbCTBOM
P® nopsiaxe
MIPUHAICKUT
HCKJITIOUUTEIBHOE
npaBo Ha DOP)
HNomannnue 3ananust | [lpenHaznauen miist peanuzauuu o0si3aTeNbHOM 4acTH | AKIIMOHEPHOE
1201. | 2.3.8.1. Cpennee ob1iee 00111€00pa30BaTEIHLHOM MIPOTPaMMBI, 3aKpeTUIeHUs | 00IIECTBO
oOpazoBaHue 3HAHUU, pa3BUTHSI HABBIKOB M KOMIIETCHIIUM MIKOJILHUKOB | "M3maTenbcTBO



https://m.edsoo.ru/

buonorug. 10 - 11

U SIBISIETCS YacThi0 HMH(POPMALMOHHO-00pa30BaTEIBHOM

"IIpocBenienne"

KJace cpe/ibl 00pa30BaTEeIIbHOM OpraHu3aun https://e-univers.ru
A cnam EI'D. O0P npennasnauen mig ydamuxcs 10 - 11 kmaccoB u | AKHMoOHEpHOE
Cpennee o0miee CONEPKUT  pa3Hble  THUIBI  3aJaHuii,  €XKEerojHo | 00IIECTBO
oOpa3oBaHHe. BBI3BIBAIOIINX 3aTPyJHEHUS ydamuxcs npu pabore c | "M3marenscTBO
Y4eOHBII MOYIIb IO | KOHTPOJIBHO-U3MEPHUTENFHBIMA MaTepranaMu Ha eauHoM | "IIpocsemnienne”

1202. | 2.3.8.2. | pelieHHIO TPYAHBIX | TOCYJapCTBEHHOM JK3aMEHE https://e-univers.ru
3aJIaHUH 110
yu4eOHOMY MPEAMETY
"Buomorus". 10 - 11
KJIACCBI
DKOJIOTUYECKUE ONeKTpOHHBIA  y4eOHbI ~ MOAyJdb,  coxaepxamuii | OOEecTBO
OCHOBBI TEOPETUYECKUI MaTepual ¢ MHTEPAKTUBHOW HaBUTallMeW | OrpaHUYEHHOMN
1203. | 2.3.8.3 | TPMPONONONL30BAHH | 1 CJIOBapeM, TPEHUPOBOYHBIC 3aJlaHdsg IS | OTBETCTBEHHOCTBIO
s1. DNEKTPOHHBIMN dbopmupoBaHus MPaAKTUYECKUX HaBBIKOB u | "Akagemusi-Menua"
yueOHbIN Kype utst 10 | cucTeMaTu3anuy 3HaHUH W KOHTPOJBHBIMU 3aJlaHusIMH c | https://academia-
- 11 kmaccoB ABTOMAaTHUUYECKOM MPOBEPKOH MOSCOW.Iu
DKOJIOTHSl. ONeKTpOHHBIA  y4eOHbIE ~ MOmyJdb,  coxaepxammii | OOIEecTBO
DNEeKTpOHHBIN TEOPETUYECKUN MaTepHual C UHTEPAKTUBHOW HABUTALIUEW | OTPAHUYEHHOU
1204. | 2.3.84. yueOHbIi Kype st 10 | u CJIOBapeM, TPEHUPOBOYHBIC 3alaHdsg IS | OTBETCTBEHHOCTHIO
- 11 kmaccos dbopmupoBaHUs MPAKTUYECKUX HABBIKOB u | "Axanemus-Menua"
CHUCTEMaTH3allMK 3HAHUH W KOHTPOJBHBIMU 3aJaHusIMH ¢ | https://academia-
ABTOMAaTHUYECKOM ITPOBEPKOM MOSCow.ru
O6nako 3HaHUM. D0P cocTouT U3 Tpex pas3aenos: O6u1ecTBO
1205. | 2.3.8.5. | TlogroroBka k EI'D. |a) BcTynuTenbHOE TeCTUpPOBaHWE (BKIIOYAET IMATh | OTPAHHYCHHOMN
buonorus. 11 kinacc | tpenupoBouHbIX BapuanTtoB KM EI'D no 6uosnorun); OTBETCTBEHHOCTHIO



https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/

0) TpeHUPOBKA IO OTAEIBHBIM JHHHUSAM 3ananuii EI'D
(BKJIIOYAET BAapUAHTHl 3aJaHUM  PA3IUYHBIX JIMHHM,
BCTPEUAIOINXCS HA DK3aMEHE Ha KOHKPETHOW NO3UIUU
cnenuuKaImm);

B) MOJIHBIM 3K3aMeH (COCTOUT U3 AT BapuantoB KMUM
EI'D, koTopble NpemIararoTcsi B KadeCTBE HTOTOBOIO
TECTUPOBaHMS). TPEHUPOBOUYHBIE M HSK3AMEHAIIMOHHBIE
BapuaHTbl JOP HOCAT JEMOHCTpPAlMOHHBIA XapaKTEP B
cootrBeTcTBUM coO crienudukaruern EI'D mo Ouonorum
2024 ropa

"OU3NUKOH"
https://physicon.ru/

buonorus. 10 kinace. | Kaxnoe 3aganue BriItoyaeT: HHGOpMaIuoo o mpoekTHoM | O6IecTBo
[IpoexTHbIC 3a7aHus | 3aJlaHUK, HHCTPYKIIUIO TI0 €r0 BBIMOJHEHHIO, (OpMY IS | OrpaHUUYCHHOMN
1206. | 2.3.8.6. BHECEHUS MOJYICHHBIX TAHHBIX, PE3YJIbTAThl BBITIOJHEHHS | OTBETCTBEHHOCTHIO
MIPOEKTHOTO 3alaHus MPEICTABICHBI B Buze | "['mo6anslad"
UHTCPAKTUBHBIX BHIKETOB https://globallab.ru
buonorus. 11 kimace. | Kaxknoe 3aganue BkitoyaeT: HHGOpMAIUM0 0 IpoeKTHOM | O0IIecTBO
[IpoexTHBIC 3aaHUs | 3aIaHUH, HHCTPYKIIUIO TI0 €0 BBHIMOJHEHUIO, GOpMY IS | OTpaHUYEHHON
1207. | 2.3.8.7. BHECEHUS MOJYYEHHBIX IAHHBIX, PE3YJIbTAThl BBIIIOJHEHHS | OTBETCTBEHHOCTHIO
NPOEKTHOTO  3aJaHusi  mpeacTtaBieHsl B Buze | "[mobanJlad"
UHTEPAKTUBHBIX BUKETOB https://globallab.ru
E nunerii Marepuas VIS MMOATOTOBKH K eaquHoMy | OOIIECTBO
rOCydapCTBEHHBIN rOCy/IapCTBEHHOMY »3K3aMeHy 10 Owosiorun s 11 | orpaHndeHHON
1208, | 23848 |2K3amen. buonorus KJ1acca, PEAICTABIIAIONIHE PAKTUMECKHE 38 IaHHS M TECThI '(')TBCTCTBCHHOCTB}O
C aBTOMAaTUYECKOU IPOBEPKOU SAKnacc"

https://www.yaklass.r

u



https://physicon.ru/
https://www.yaklass.ru/#tb_1
https://www.yaklass.ru/#tb_1

AJTanTUBHBIN OOP nHampablieH Ha co3/JaHue OJAroNpUSATHBIX yclioBHM | O6IIECTBO Cc
1209, KOMILJIEKC TIO JUI  BBIABJICHUST W YCTPAaHEHHS 00pa30BaTENbHBIX | OTPAHUUYEHHOU
2.3.8.9. OBTOPEHUIO ne(UUUTOB YYalllUXCs, YTO CIOCOOCTBYET MOBBILIEHUIO | OTBETCTBEHHOCTHIO
ITPOUJIEHHOTO 3 pekTuBHOCTH 00y4YeHUs MIKOJBHBIM mpeameTam B 10 "AMCMAPT"
Marepuaa 1o kiacce B cootBeTctBun ¢ ®I'OC COO u ®OII COO B | https://ismart.org
o6uonorun 10 kacca | MHTEpaKTUBHOM opMmate
AJTanITUBHBIN OOP nHampaBiieH Ha co3/JaHue OJArONpUSATHBIX yclioBui | OOIIECTBO Cc
KOMILJIEKC TIO JUI  BBIABJICHUST W YCTPaHEGHHS 0O0pa30BaTeNbHBIX | OTPAHUYEHHON
1210. | 2.3.8.10. MTOBTOPECHUIO AC(ULMTOB YYALIMXCS, YTO CIOCOOCTBYCT MOBBIMICHHIO | OTBETCTBCHHOCTBIO
IIPOMJIEHHOTO s pekTUBHOCTH 00yueHUs MKOJIBHBIM mpeameraM B 11 [ "AUCMAPT"
MaTepuaa mo kinacce B cootBercTBHH ¢ PI'OC COO m ®OIT COO B | https://ismart.org
6uonoruu 11 kmacca | UHTEpaKTUBHOM opMmate
AnanTUBHBIN DO0P mpexacraBiaser coOoil  3amaHus, aHanorudHeie | OOIIECTBO C
KOMILJIEKC 110 3amanusim aemosepcun EI'D o 6uosnoruu (TecToBas 4acTh | OrpaHMUEHHOMN
noarotoBke K EI'D | 1 3amanus ¢ pa3BEpHYTbIM OTBETOM) B COOTBETCTBUU C | OTBETCTBEHHOCTBIO
1211, 2.3.8.11. no ouonoruu. 11 tpeboBanusamu OI'OC cpennero obmiero odOpazoBanus, a "AP'ICMAPT"
KJ1acC Takke (QemepanbHON 00pa3oBaTenbHOM Mporpammoii | https://ismart.org
cpeaHero  obmero  oOpazoBanms. OOP  HocHT
yHUDUIIMPOBAHHBIM ~ XapakTep W MOXET  CTaTh
nonoiaHeHueM Kk arooomy YMK mo 6uonorun
D0P no yuebnomy mpeamety "buonorus" paspaboran B | DenepanbHoe
cootBeTcTBUH ¢ TpeOoBanusiMu OI'OC u OOIT COO. rOCyJIapCTBEHHOE
Conepxanue 20P MIPEIOCTABIISIET y4JauyuMcs | aBTOHOMHOE
665. 1.3.9.1. | buomorus 10 xmacc | BO3MOXHOCTh B MHTEPAKTHBHOUN (OpME aKTyaIn3UpOBaTh | 00pa30BaTEIbHOE
3HaHUS U 3aKpenuTh y4eOHbIM Marepuan 3a 10-i kiacc. | yupeKJIeHUE BBICILIETO
O0P yHHBepcalieH U MOXXET HCIIOJIb30BaThCS C JIIOOBIMU | 00pa30oBaHUs

YMK

"T'ocynapCTBEHHBII



https://www.yaklass.ru/#tb_1
https://www.yaklass.ru/#tb_1
https://www.yaklass.ru/#tb_1

YHI/IBepCI/ITeT
MPOCBEIICHUA "
https://eduprosvet.ru

666.

1.3.9.2.

buosnorusa 11 kiacc

D0P no yuyebnomy mnpeamerty "buonorus" pa3zpaboraH B
cootBeTcTBHM ¢ TpeboBanusimMu GI'OC u GOIT COO.

Conepxanue 20P PEOCTABIISIET y4aumcst
BO3MOXHOCTh B MHTEPAKTUBHOM (hOpMe aKTyalIu3upOBaTh
3HAHMS W 3aKpenuTh y4eOHbI maTepuan 3a 11-i kiacc.

DO0P yHuBepcaneH U MOXKET HCIOIb30BaATHCS C JIFOOBIMU
YMK

denepanpHOE
roCcyJapCTBEHHOE
aBTOHOMHOE
oOpasoBaTebHOE
YUPEKJICHUE BBICIIETO
oOpa3zoBaHus
"T'ocynapCTBEHHBII
YHUBEPCUTET
MPOCBEIICHUA "
https://eduprosvet.ru

667.

1.3.9.3.

buomoruga. 10 xiacc

VYueOHubIii oHnalH-kypc s 10 Kmacca, BKITIOYAROIIMI
TEOPETUYECKUE MaTepHalibl, 3aJaHusi U TECThl C
ABTOMATUYECKOW MPOBEPKOW IPABUIBHOTO OTBETA JJIA
BCEX pas3fenoB denepanbHON pabodeit mporpamMMel.
3amanus HampaBleHBl Ha (POpMHUPOBaAHHE CHOCOOHOCTEN
BUJETh U TOHHUMATh OKPYXAIOMUHA MHp, TMOHUMAThH
OMOJIOTHYECKUE SIBJICHUS B TMPUPOJIE, OTIUYATh HUX OT
(bu3HUeCKuX SBICHUN.

OcoOeHHOCTh  3alaHMii  3aKIIOYAeTCd B  HAIWYUU
reHepalnui, Mo3BOJISIIOIIMX 00paIIaThCs K YIPAXKHEHUSIM
HEOJAHOKpPaTHO, a TakXke B HAJIUYUH MOJPOOHOTO
O0OBSICHEHUS PELICHUS

OO011ecTBO C
OTPaHUYCHHOU
OTBETCTBEHHOCTHIO
"SKnacc"
https://www.yaklass.r
u

668.

1.3.9.4.

buonorusa. 11 kiacc

VYueOHblil onnaliH-kype st 11 kimacca, BKITIOYArOIIMI
TEOPETUUECKUE MaATEepUANIbl, 3aJaHUsI U TECThl C

OO61ecTBO C
OTPpAaHUYCHHOU



https://mob-edu.ru/
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ABTOMAaTHUYECKOM IIPOBEPKOM MPABUIBHOIO OTBETA JJIA
BCEX paszfienoB (enepanbHON pabouel MporpaMmel.
3anaHus HampaBJeHbl Ha (OpMUPOBaHHE CHOCOOHOCTEN
BUJIEH, M T[OHUMAaTh OKPYXAIOMIMH MHUp, NOHUMATh
OMOJIOTHYECKUE SIBJICHUS B MPUPOJIEC, OTAMYATh HUX OT
(bu3MUeCcKUX SBICHUN.

OcoOeHHOCTh  3a/JlaHMil  3aKJIIOYaeTCs B  HAJIMYUU
reHepalru, MO3BOJSIOMIUX 00paaThCs K ynpaxHEHUSIM
HEOJIHOKPAaTHO, a TaKke B HaJU4YUU MOAPOOHOIO
00BSCHEHUS pelIeHUs

OTBCTCTBCHHOCTBHIO
"SJKmacc"
https://www.yaklass.r
u

O01iecTBO C
Harmsonas OTrpaHUYEHHOE
Ouonorms. Xmvus D0P conepkuT TeMbl Yy4eOHBIX KypcoB 1o Omonoruu 10 OTBCTCTBCHHOCTLIO
669. 1.3.9.5. KJIeTKu. BerecTna, Tacca p y M "9K3AMEH-
KJICTKU U TKaHU MEJINA"
pactenuii. 10 kacc https://examen-
media.ru
OO11ecTBO c
Harmsmnas OTPaHUYCHHOU
OHOJIOTHSL. 30P 5 6 1] | OTBETCTBEHHOCTbIO
670. 13.9.6. BOITIOIHONHOE COAEPKUT TEMbI YYEOHBIX KYpPCOB MO OMOJIOTUH "SK3AMEH-
yuyeHue. Beenenue B fracea MEJINA"
skonoruio. 11 kmacc https://examen-
media.ru
buonorus B D0P npexncrasneno 14 monyneit Ha 14 akanemnueckux | exgepanpHoe
671. 1.3.9.7. (yriyOneHHbII yacoB. B ocHOBe conepxaHus Y4eOHOTO MaTepuaia | FoCyJapCTBEHHOE

YPOBEHB)

IpeACTaBJIEHBI JIAOOPATOPHBIC U MPAKTUYECKHUE PAOOTHI.

OIOJKETHOE HAy4YHOE



https://www.yaklass.ru/
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[Ipennaznavuen s peanu3aluu  00s3aTENIbHOM YacTH
o01eo0pa3oBaTeIbHOM  MpPOTpaMMBbl,  3aKperieHUs
3HAHUH, Pa3BUTHUS HABBIKOB U KOMIIETEHIIUM IIKOJIHLHUKOB
U SIBIISIETCS 4acThi0 HMH(POPMALMOHHO-00pa30BaTEIbHOM
cpenbl 00pa3oBaTEIbHON OpraHU3auy.

[Ipennaraemsriii kommieke BJIIP - aTo ob6yuatromas cpena,
KOTOpasi CpeACTBAaMU KOMIIbIOTEPHONW HWHTEPaKTUBHOU
BU3YaJU3allMd TIO3BOJISIET WIKOJIBHUKAM MOJIEIMPOBAThH

peanbHBIl  DKCIIEPUMEHT, TPOBOJIUTH  HAOJIOACHUS,
BBITIOJIHSITh U3MEPEHUS U YICOHBIC HCCIICI0BAHUS.

Oto  oOpa3oBaTenbHas ~ cpela, — HalleJeHHas  Ha
o0OecrieueHne  pa3BUTUA  YMEHUH  oOydaromierocs

CaMOCTOATENTHHO (POPMUPOBATH HOBBIE 3HAHUS U YMEHUS,
dbopMynrpoBaTh UAEH, MOHATHUS, TUIIOTE3BI 00 00BEKTAX U

SBJICHUSAX, B TOM UYHCJC paHEC HE M3BECTHBIX M
OCYIICCTBIISATh HMX OKCIHCPUMCHTAIBHYIO  IPOBEPKY,
0CO3HaBaTh  JeUIUTBI  COOCTBEHHBIX 3HAHUU W

KOMIIETCHIIMH, INIAHUPOBATh CBOE Pa3BUTHE.

YUpEXKICHUE
"MHCTUTYT
COJEpIKaHUS u
METOJI0B  00y4YeHUs

nMmenu B.C. JlenneBa"
https://edu.instrao.ru

O0P mno Owonmoruum mns 10 kimacca w3 3aBEpIICHHOU
MPEIMETHOMN JIMHUH 20P obecrieurBaeT

O01ecTBO C
Trenaken "Obnako | CACTEMATHIECKOES H3yHeHUe OWOJOTHN U TIpeTHA3HAYCH or I:HH%HHOﬁ
672 1.3.9.8 3IfaHI/H71" I])SI/IOJIOH/I;{ At peamsanuu OPIT COO. Brmiouaer KOHCMEKTEL, OTECTCTBCHHOCTBIO
' R ) O.Knacc " | caMmocTOsITENbHBIE, KOHTPOJIbHBIE, 1a00OpaTOpHBIE pAOOTHL. | |, Dusikon Tag"
D0P cootBerctByeT TpeboBanusim @I'OC u OPII COO c https://physicon.ru
yuetroM @PII Bocnuranus m KoHuenuuu rnpenoaaBaHust ) )
yueOHoro npeamerta "buonorus”
673. 1.3.9.9. | Tpenaxep "O6mako | DOP mo Owmonmormm mns 11 kmacca w3 3aBeprieHHOU | OOIMIECTBO C



https://mob-edu.ru/
https://mob-edu.ru/

3HaHuit". buomorus.

11 xnacc

peaMETHOMN JIMHUAU 20P oOecrieynBaeT
CHUCTEMATHYECKOE M3yYCeHHE OMOJIOTUU U TpeaHA3HAUYCH
s peanmm3anuu OPIT COO. BxiroyaeT KOHCHIEKTHI,
CaMOCTOSITEIbHbIE, KOHTPOJIbHBIE, TA00paTOPHBIC PAOOTHI.
D0P cootercTByeT TpeboBanusam GI'OC u ®OIT COO c
yuetoM OPII Bocnutanus u KoHuenuuu npenoaaBaHus
yuebHoro npeamera "buonorus"

OTPAaHUYECHHOU
OTBETCTBECHHOCTBIO
"duzukoH JIad"
https://physicon.ru

674.

1.3.9.10.

buonorug. 10 - 11
KJIaCCHI

KommuiekcHplii  oOpa3oBaTeNbHBIM ~ Marepuaa 10
OMOJIOTHH, BKIIOYAIOIIMKA CIIEHAPUU YPOKOB, CIIEHAPUU
U3y4YeHHs] TeM, BHJIEOYpPOKH, JabopaTopHbie pPabOThI,
AJNIEKTPOHHBIE  y4eOHble  MOCOOMsI M TeCThl  C
ABTOMATHUYECKOW TMPOBEPKOM JJIsi HCIOJB30BAHUS Ha
ypOKax ¥ CaMONOJATOTOBKH YYalIUXCs

I'ocynapctBeHHOE
aBTOHOMHOE
oOpasoBaTeIbHOE
YUPEXKAECHUE BBICIIETO
oOpa3oBaHus TOpojaa
MoOCKBBI
"MOCKOBCKHUI
TOPOJCKOMN
eIarornuecKum
YHUBEPCUTET"
https://www.mgpu.ru

675.

1.3.9.11.

buomornsa 10

B DO0P npencrasieno 8 moayneit Ha 34 akaJqeMHUECKUX
yaca. B ocHOBe cojaepxaHusi U3y4arOTCS OCOOECHHOCTH
OMOJIOTUY KaK HAyKW M 00JIaCTW 3HAHWW, OpPTaHHU3aIus
KUBBIX CHUCTEM, XHUMHUYECKHH COCTaB KIETOK W
0COOEHHOCTH UX KU3HECATEITHHOCTH.

[TocTeneHHO M3y4YeHHE TEPEXOIUT Ha YPOBEHb OpraHNU3Ma

M 3aTparuBaeT  M3MEHYMBOCTh.  ba3oBbIl  KypcC
3aBepIIaeTCs  TEMOW  CEJIEKUMUM  OPraHu3MOB U
paccMOTpeHHEeM  OCHOB  OumoTexHojoruu.  OOmmuid

OO11ecTBO c
OTPaHUYCHHOU
OTBCTCTBCHHOCTBIO
"CBEPOBPA30OBAH
I/IE"
https://sbereducation.r
u
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nepeueHb Mojaynel: buonorus kak Hayka; JKuBble
CHUCTEMBbI M UX OpraHu3aIus; XMMHUUYECKUN COCTAaB KIETKHU;
Crpoenue  kinetku; JKuzHeAEATETbHOCTh  KIIETKU;
Pa3MHOXkeHre ¥ MHAUBUIYaTIbHOE PA3BUTHE OPTaHU3MOB;
HacnenctBeHHOCT, W WM3MEHYMBOCTH  OPraHU3MOB,
Cenexiys OpraHu3MOB U OCHOBBI OMOTEXHOJIOTUU

676.

1.3.9.12.

buomnornsg 11

B D0P npencraBneno 4 mMoayns Ha 34 akageMHYECKHUX
gaca. B ocHoBe cojepkaHus ydeOHOro MaTepuaia
y4eOHbIE U MPOBEPOYHBIC 3aJaHUS IO JUCKYCCHOHHBIM
BOIIpOCaM 3apOXKIACHUS JKU3HH Ha 3emaie.
PaccmatpuBaroTCs TPUHATBIE U OTBEPTrHYTHIE TEOPUU
3apOXKICHUS KU3HU, U3Y4aeTCsI IBOJIIOIMS OPTaHUYECKOTO
MHpa (X0 IBOJIOLUH, TOKA3aTEIbCTBA, TPUMEPHI).
OO0t mepeyeHb MOTYyJICH:

DBOJIIOIMOHHAs Ounojorusi; Bo3HUKHOBEHHUE W pa3BUTHE
KU3HU Ha 3emuie; OpraHu3Mbl M OKpYyKarollas cpena;
Coo0111ecTBa U DKOJIOTMUECKHUE CUCTEMBI

OO011ecTBO c
OTPaHUYECHHOU
OTBETCTBEHHOCTBIO
"CBEPOBPA30BAH
I/IEH
https://sbereducation.r
u

677.

1.3.9.13.

buonorus 10.
YryOoneHHbIi

B O0P npencrasneno 16 moaysneit Ha 102 akageMudecKkux
gaca. B ocHoBe comepkaHus y4eOHOro Marepuaia
yueOHBIE ¥ TPOBEPOUHBIC 3aJ]aHUs 110 3aKOHOMEPHOCTAM
(GYHKIIMOHUPOBAHMS KIETOYHOTO YPOBHS OpraHU3allud
KABOM MAaTE€pUU: OPraHUYECKHM W HEOPraHWYECKUU
COCTaB KIJIETOK, OMOXMMHYECKHEe U OMOoPU3NYECKUe
MPOILIECChl  KIIETOYHOTO  B3aUMOJCIHCTBUS, MPUMEPHI
KiIeToyHo arunuu. Kpome TOro, paccmarpuBaroTCs
KPpUTEPUU  TPOUCXOXKIEHUSA U  (DPYHKIHOHUPOBAHUS
MPOKAPUOT U 3YKAPUOT, a TAK:KE€ OCOOCHHOCTHU XPaHEHMUS,

OO11ecTBO c
OTPaHUYCHHOU
OTBCTCTBCHHOCTBIO
"CBEPOBPA30OBAH
I/IE"
https://sbereducation.r
u
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nepeadn u BOCIPOU3BEICHUS FeHETUUECKOM
uH(pOpMAaIH, BO3MOXXHOCTH CEJIEKINUU U OMOTEXHOJIOTHH.
K MOYJISIM, PaCKpBIBAIOLIAM 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH W M3MEHYMBOCTH, JI00ABIIEH pas3jed,
MOCBAIICHHBIA TeHETHKEe uenoBeka. OOmMI MepeyeHb
Moxayineit: buonorus kak Hayka; JKUBbIe CUCTEMBI U HX
uzyuyenue buonorus kietku; Xumuueckas OpraHu3aiius
KJIETKA: HEOPraHUYEeCKHE  BENIIECTBa; XUMHYECKas
OpraHu3aius KJIEeTKU: Opranndyeckue Bemiectra; CTpoeHue
u ¢pyakuun kietku; [Ipokapuotsr; CTpoeHue U QyHKIUM
KJIeTKH; DykapuoThl; OOMEH BEIIECTB W IMPEBPAIICHHE
SHepruu B KIeTke; HacneacTBeHHas wuHbopmalus u
peanmuzanusi €€ B KieTke, JKU3HEHHBIM MK KIETKU;
Crpoenne u (QyHKIMHM OpraHu3MoB; Pa3MHOXeHue wu

pa3BUTHE OpraHU3MOB; 3aKOHOMEPHOCTH
HACJICJICTBEHHOCTH; 3aKOHOMEPHOCTH HW3MEHYUBOCTH,
I'eneTuka YeJI0BeKa; Cenexmus OpraHU3MOB;

brorexHoJIOrus ¥ CHHTETUYECKAsT OMOJIOTHUSA

678.

1.3.9.14.

buonorus 11.
YryOoneHHbIi

B O0P npencrasneno 12 moaysneit Ha 102 akageMUuecKux
gaca. B ocHoBe comepkaHus y4eOHOro Marepuaia
y4eOHBIE ¥ TTPOBEPOYHBIC 3aJaHUS 110 TPOUCXOKICHUIO
Pa3BUTHUIO  OpPraHUYECKOr0  MHUpa C  ONHCAaHUEM
KOHKPETHBIX  OMOXMMHUYECKUX, OMODU3MYECKUX U
MOJIEKYJISIPHBIX ~ OCOOCHHOCTEl M  CBOWCTB  JKUBOH
marepuu. llocme 3TOoro akieHT cMelaeTcss Ha
HKOJIOTUYECKUE BOIIPOCHI, KOTOpbIE KacaroTcs
B3aUMOOTHOILIEHUII OPraHu3MOB CO Cpelod OOUTaHUSA:
dbopmupoBaHuss U (PYHKIMOHHPOBAHUS SKOJIOTHUYECKHUX

OO11ecTBO c
OTPaHUYCHHOU
OTBCTCTBCHHOCTBIO
"CBEPOBPA30OBAH
I/IE"
https://sbereducation.r
u
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COOO0IIeCTB U cHCTEeM, BKIouas Ouochepy. BHumanue
TaKXKe yAeNeTCa paluOHAIbBHOMY IIPUPOI0TIOIb30BAHUIO
U yCTOM4YMBOMY pa3BuTHIO. OOIINI TepeyeHb MOTYIEH:
3apok/iIeHHe U pa3BUTHE HBOJIIOIMOHHBIX MPEACTABICHUN
B Ouosiornv; MUKpOIBOJMIOLMS W €€ pe3yibTaThl;
MakpoosBosonus U ee pe3ynbTarsl; [IpoucxoxaeHue u
pa3BUTHE >KUM3HM Ha 3emiie; DBOJIOLMS KUBOTHOTO H
pacTuTenbHOro Mupa Ha 3emie; [lpoucxoxaeHue
4eJIoBeKa - aHTponorenes3; OpraHu3Mbl ¥ cpeia OOUTaHHUS;
DKOJIOTHs BUAOB U MOMYJSIUNA; DKOJIOTUs COOOIIECTB U
JKOJIOTHYECKHE cHucTeMbl; buocdepa - rinobanbHas
skocucrema;  YemoBek M OKpyXawowmas  cpeaa;
PannonansHOE NIPUPOAOIIONIB30BAHUE M YCTONYMBOE
pa3BUTHE

679.

1.3.9.15.

Tpenaxep "O6nako

3Hanui'". buosorus.

10 kmacc
(yrmyOsieHHbII
YPOBEHB)

O0P conep:kuT: a) OMOPHbIE KOHCIEKTHI (IIPEACTABISIOT
c000i KOHIICHTPUPOBAHHYIO TEOPHIO "HA OJHOM ciaiie"
o TemMaM IpeaMera); 0) CcaMOCTOSTEIbHBIE PaOOTHI
(comepxkaT MHTEPAKTUBHBIE 3aJaHUS C ABTOMATUYECKOU
POBEPKOI); B) jabopaTopHbie pabOTHI (MPEACTaBISIOT
co00Olf BHUPTyallbHbIE MPAKTUKYMBI, MOJEIUPYIOIINE
peAIbHYI0 CHUTYaIlMI0); T) KOMIUIEKT TEMaTUUYECKUX
KOHTpOJBHBIX pador. Conmepxxanne DOP cooTBeTCTBYyET
tpeboBanusam OPI'OC COO u ®OII COO c yuerom PII
BocriuTanuss W KoHuenuuu mnpenogaBaHus OUOJIOTHH.
OTbéop W mOCHenOBaTEIBLHOCTh M3YYCHHS MaTepuaia
comepxkanust cootrBercTByror @DOPII COO mnpeamera
"Buonorus" (yriyOiaeHHbINH YPOBEHB)

OOmiecTBO
OTPaHUYCHHOU
OTBETCTBEHHOCTBHIO
"®dusznkon Jlad"
https://physicon.ru
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O0P copepxuT: a) OMOPHBbIE KOHCIEKTHI (IIPEACTABISIOT
c000i KOHIIEHTPUPOBAHHYIO TEOPUIO "HA OJHOM craiiie"
no TemMaM IpeaMera); 0) camMOCTOSITeNbHbIE PaOOThI
(comepxkaT MHTEPAKTUBHBIC 3aJaHUS C aBTOMATUYECKOU

Tpenaxep "OOnako | mpoBepkoii); B) naboparopHbie paboThl (mpenctaBisitor | OOIIECTBO
3HaHWi". buonorus. | coboli  BHPTyallbHBIE MPAKTUKYMBI, MOJCIUPYIOIINE | OTPaHUYCHHOM
680. | 1.3.9.16. 11 xmacc peanbHyI0 CHUTYallUi0); T) KOMIUIEKT TEMAaTHYE€CKUX | OTBETCTBEHHOCTHIO
(yriyOJsieHHBIHI KOHTpOJbHBIX pador. Comepxanue DOP coorBetcTByeT | "®usukon Jlad"
YPOBCHB) tpeboBarussm OPI'OC COO u ®OIT COO c¢ yuerom PII | https://physicon.ru
BocnuTaHus W KoHIenmuu mnpenogaBaHus OWOJIOTHH.
OT6op W TmMOCHEaOBATEIBLHOCTh M3YUYCHHUS MaTepuaia
cogepxkanusi cootBeTcTBYIOT @OPII COO npenmera
"Buonorusa" (yriy0iaeHHbBINH YPOBEHB)
D0P "ApantuBHbBIT KOoMIUIEKC mo ouosioruu 10 kiacca"
pa3paboTaH C UENbIO MOJTYYCHHS IKOIbHIUKAMU 3HAHUN U3 06
npeaMeTHoit obnactu "buosorus" B HMHTEPAKTHBHOM HICCTBO
. . OTpaHUYCHHOMN
AJanTuBHBIN dbopMe u mpencraBisieT coOOW COBPEMEHHOE CPEICTBO
. | OTBETCTBEHHOCTHIO
681. | 1.3.9.17. KOMILIIEKC 1O oOydeHusi, B KOTOPOM CHUCTEMHO H3JIaraeTcs Y4eOHBIH | ,, AHCMAPT"
ouonorun 10 kmacca | matepuan mmo kypey "buosnorus. 10 kimacc" B cOOTBETCTBUU I
https://ismart.orq
¢ tpedoBanusamu GI'OC COO, a Takke B COOTBETCTBUH C
®OIT COO. D0P HOCUT yHUPUITUPOBAHHBINA XapaKTep U
MOKET CTaTh JOMOJHEHHEM K Jro0omy YMK
D0P "ApantuBHbI KOoMIUIEKC Mo Ouosoruu 11 kimacca" | OOiecTBo
AJTanTUBHBIN pa3paboTaH C IENbIO0 MOTYICHHS ITKOJTbHIKAMU 3HAHUW U3 | OTPAHMYCHHOMN
682. | 1.3.9.18. KOMILJIEKC TIO npeamMeTHolt obnactu "buonorus" B HMHTEPAKTUBHOUM | OTBETCTBEHHOCTHIO
6uonoruu 11 kiacca | popme u mpencraBisier coboit coBpemeHHoe cpenctso | "AMNCMAPT"
oOydeHHs,, B KOTOPOM CHCTEMHO H3Jlaraercs ydeOHbIN | https://ismart.orq
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Marepuain 1o kypey "buonorus. 11 knacc" B cooTBeTCTBUN
¢ TpeboBanusamu GI'OC COO, a Takxe B COOTBETCTBUHU C
®OIT COO. 0P Hocut yHUPUUIMPOBAHHBIA XapaKTep U
MOJKET CTaTh JAOMOIHEHHEeM K Jrooomy YMK




