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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no npeamery «buonorus» 10 knacca yriay0aeHHOT0 ypOBHS COCTaBlIeHA Ha OCHOBE:

- denepanbHON 00pa30BaTEIBHOIN MPOrPaMMEBI CpeTHEro ootero oopasosanus ot 18.05.2023 Ne 371;

- Denepa’abHOrO rOCyIAPCTBEHHOT0 00pa30BaTeIbHOr0 CTaHAAPTa CPEAHEro oomero oopa3zoBanus (yTB. MprKazoM MuHHCTEpCTBA 00pa3oBaHus U Hayku P®
ot 17 mas 2012 r. N 413) ¢ usmenenusamu Ha 12 aBrycra 2022 1.;

- IIpuxa3z Munnpocsemenust Poccun ot 09.10.2024 r.Ne704 «O BHeceHMM M3MEHEHMI B HEKOTOpbIE MpHKa3bl MUHMCTEpcTBa MpocBelienus Poccuiickoit
®denepanuu, kacawnmecs (eaepaibHBIX 00pa30BaTEbHBIX MPOrPaMM HadajdbHOTO 0OIEero 00pa3oBaHMs, OCHOBHOTO OOIIEr0 00pa30BaHMS M CPEIHEro OOIIEero
o0pazoBaHus» (3apeructpupoBannoro B Muntocte Poccun 11.02.2025 roma Ne§1220);

- OcHOBHO¥ 00111€00pa30BaTENbHON IPOrpaMMbl cpeHero oodriero oopazoBanuss MAOY Uepsuiesckoi COLL;

- VueOHoro miana MAOY UYepsumerckoir COI, yrBepkmeHHoro mnpukazom aupekropa Kuiskopoit H.A. or 29.08.2025 roma Ne 142 -OJl wu
cornacoBanHoro 29.08.2025 rona Ha 3acenannu Ynpasistomniero coera MAOY Uepsumesckoit COLI npotokon Nel2;

- [Iporpammel Bociutannsa MAQOY Yepsumesckoit COLLI.

[Iporpamma o yuebHomy mpeamery "buomoruna" (mamee - Omonorusi) Ha ypoBHE CpeaHero oOmiero oopazoBaHus paspaboraHa Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit @enepannny», @PI'OC COO, Konnenuuu npenoxaBanust ydeOHOro npeamera «buomorus» u
OCHOBHBIX TIOJIOKEHUH (eiepalibHON pabouei MporpaMMbl BOCITUTAHUSI.

VY4ebnbiii mpeamer «buosorusy yriyonéaHoro ypopHs udydeHus 10 kiacca sBISE€TCS OJIHUM M3 KOMIIOHEHTOB IPEIMETHOM 00acTH «ECTecTBEeHHO-HAYYHBIE
npenmethb». CornacHo nonoxkeHusM OI'OC COO npoduinbHBIe yaeOHBIE TPEIMETH, H3ydaeMble Ha YIIIyOIEHHOM YPOBHE, SIBIISIOTCS ClIocoO0M nuddepeHiim anum
o0ydeHHUsT Ha YpPOBHE CPEOHEro OOmIero oOpa30BaHUS M IPHU3BAHBI O0CCIEYHUTH IMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIUM, CPEAHHM OOIIUM, CPEIHUM
poQecCHOHANBHBIM U BBICIIUM 0Opa3oBaHMeM. B To jxe BpeMsl KaKIbli U3 3TUX y4eOHBIX IIPEAMETOB NOJKEH OBITh OPUEHTHPOBAH Ha IIPUOPUTETHOE PELICHUE
00pa30BaTeIbHBIX, BOCIUTATENbHBIX M pa3BUBAIOIIUX 3a/]au, CBSI3aHHBIX C IpoQopueHTanueid 00y4aroumMxcst 1 CTUMYJIMPOBaHUEM MHTEpeca K KOHKPETHOM obi1acTu
Hay4JHOTO 3HAHWS, CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHON, IKOJIOTHEN, TICHXOJIOTHEH, CITOPTOM HIJIH BOSHHBIM JIEIIOM.

[Iporpamma no yuebHOMy mpenmery "buonorus" ma€r mpencrtaBieHre O LENW W 3a/ad4axX H3ydeHws! ydeOHoro mpemmera «bromorus» Ha yriayOnéHHOM
YPOBHE, ONpenessieT o0s3aTenbHOe (MHBApHAHTHOE) MPEAMETHOE COIEpXKaHHE, €ro CTPYKTYpHpPOBaHUE IO pa3feiaM M TeMaM, paclpenelieHHe Mo Kiaccam,
PEKOMEHIyeT IOCIIEN0BATEIbHOCT M3Y4YEeHHUs! Yy4eOHOro Marepuaya ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH ydeOHOro mpolecca,
BO3PAcTHBIX OcOOEHHOCTeH oOyuwaromuxcsi. B mporpamme mo Onosnoruu peann3oBaH MPUHIMI PEEMCTBEHHOCTH C W3yYCHHEM OMOJIOrMHM Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, Onarofgapss 4YeMy IIPOCMaTPHUBAETCS HANPAaBICHHOCTh Ha MOCJIEAYIOIIEe pPa3BUTHE OHOIOrMYECKHMX 3HAHWH, OPHUEHTUPOBAHHBIX HA
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTMUECKOr0 MBILIUICHUS, MPEACTABICHUNA O 340pOBOM 00pase XKM3HM, Ha BOCIHMTAHHE OEpPEKHOIO
OTHOLICHUSI K OKpY’Karolledl mpuponHoi cpexe. B mporpamme mo OHONIOTMH TarkKe MOKa3aHbl BO3MOXKHOCTH y4eOHOro mpenmera «buornorus» B pealu3anuu
tpedoBanmii ®I'OC COO k TIaHUPYEeMbIM JTUYHOCTHBIM, METANIPEMETHBIM H IPEIMETHBIM pe3yibTaTaM o0ydeHus U B (POPMHUPOBAHUU OCHOBHBIX BHIIOB y4ueOHO-
[I03HABATEIBHOM JIESITENbHOCTH 00YUYaIOMUXCsl IO OCBOCHHUIO COZIEpKaHNU OMOJIOrHYecKOro o0pa3oBaHus Ha yPOBHE CPEJHEro 001ero o0pa3oBaHusL.

VYueOupii npenmer «buonorus» Ha ypoBHE cpenHero obOmiero oOpa3oBaHuUsl 3aBepIIaeT OMOJOrHyYeckoe o0pa3oBaHHE B WLIKOJIE M OPHUEHTHPOBAH Ha
pacupenre u yriyOneHue 3HaHUH OOy4aroIIMXcsl O KMBOW MPUPOZE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOH OMOIOrMu, SMOPHONOrMHM U OHOIOTMHU pPa3BUTHI,
TeHETHKH, CEJIeKLINH, OMOTEXHOIOTHH, SBOIIOLMOHHOIO YYEHHS U SKOJIOTUH.

Uzyuenne ydeOHOro mpeamera «buomorus» Ha yriyOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha IOATOTOBKY OOYHYAIOIIMXCS K IMOCHENYIOIEMY IONTYy4EHHIO
Ouonoruueckoro oOpa3oBaHHMs B By3aXx M OpraHM3alUsaX CpeaHero mnpodeccuoHaibHOro oOpazoBaHus. OCHOBY €ro COJEp)KaHUSl COCTaBISieT CHUCTeMa



OMONOTMYECKUX 3HAHUM, MOMYYEHHBIX MPU M3YUYEHHU OOYYAIOMIMMHCS COOTBETCTBYIOLIMX CHUCTEMAaTHUYECKUX Pa3/efioB OMOJOrMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10 Kiacce 3TH 3HaHHA MONYYarOT pa3BuTHe. Tak, paclMpeHbl U yriryOneHbl OMOoIornyeckue 3HaHusl O PaCTEHHUSX, JKUBOTHBIX, Irpudax, OakTepusx,
OpraHu3Me 4eloBeKa, OOIIUX 3aKOHOMEPHOCTSX KXH3HH, IOMOJHUTENBFHO BKIIOUEHBI OHMONOTHYECKHE CBEICHHS MPHUKIAJAHOTO U MOMCKOBOIO XapakTepa, KOTOphIe
MOXHO HCIIOJIb30BaTh KaK OPHEHTHPHI IJIs Mocieayromero Bbibopa mpodeccun. Bo3MokHa Tarke MHTErpanus OMOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMHU
3HaHUSIMH, TTOTYYEHHBIMU O0YUYAIOIIMMUCS MTPH U3yYCHUN (PU3UKH, XUMHH, Teorpaguu 1 MaTEMaTHKH.

CrpykTypa mporpaMmsl 1o yuebHoMy npeamery "buomnorus” orpaxkaer CHCTEMHO-YPOBHEBBIN U IBONIOLMOHHBIN MOAXOABI K M3y4eHuIo ouonorun. CorimacHo
WM, W3y4aloTcs CBOIMCTBa M 3aKOHOMEPHOCTH, XapaKTE€pHBIC JJIsl KHUBBIX CHCTEM pPa3HOTO YPOBHS OpTraHU3allMH, SBOJIOIHMK OPraHMYecKOro Mupa Ha 3emuie,
COXpaHEHMs OMOJIOTMYECKOro pa3HooOpasus IuiaHeThl. Tak, B 10 Kiacce M3y4aroTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHON OMOJIOTMU, SMOPUOJIOTHH M OUOJIOTUH
pa3BUTHA, TEHETUKUA W CEJIEKIHUH, OMOTEXHOJIOTMHM U CHHTETUYECKOW OMONOTHH, aKTyalM3UPYIOTCS 3HAHHUS OOYYarolmUXCs 1Mo OOTaHUKE, 300J0THU, aHATOMUH,
(hU3NOIIOTHH YeNloBeKa.

VYueOHb1ii penmMer «bronorusy npu3BaH 00eceYnTh OCBOCHHE O0yYarOIMMHCS OMOJIOTHYECKUX TEOPUN M 3aKOHOB, HJICH, MPUHIUIIOB M MPaBWII, JISKAIIUX B
OCHOBE COBPEMEHHOW ECTECTBEHHO-HAayYHOH KapTHHBI MHpPA, 3HAHUH O CTPOSHHWH, MHOTOOOpa3uu M OCOOEHHOCTSIX KJIETKH, OpTaHu3Ma, MOy, OHoleHo3a,
OKOCHUCTEMEI, O BBIJAIOMINXCA HAYYHBIX JOCTHIKCHHUAX, COBPEMEHHBIX UCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I, MPUKIIATHBIX aCIICKTax 61/IOJ'IOFI/I'-IGCKI/IX 3HAHUM. I[J'ISI pa3BUTUA U
Mo/Aep KaHMsI WHTEpeca OOydJarommxcs K OMOIOTHH HapsIly CO 3HAYUTEIHHBIM OOBEMOM TEOPETHYECKOr0 MaTepraja B COAEpP)KaHHH MPOrpamMMbl IO OHOIOTHH
MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS M PA3BUTHS TOW WJIM MHOW 00JIACTH OMOJIOTMH, BKJIAZOM OT€YECTBEHHBIX M 3apYOEXKHBIX YUEHBIX B PCIICHHE
BOKHEUIITNX OMOJIOTMUECKUX U DKOJIOTHUECKUX TIPOOIIEM.

Hens wm3ydyenus: ydeOHOro mpenmera «buonmorusi» Ha yriyOnEHHOM YpOBHE — OBJAJICHUE OOyYarOIUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHMu3alMy JKUBBIX CHCTEM pA3HOI0 paHra W MpUOOpETeHHEe yMEHHWH HCIONB30BaTh 3TH 3HaHHWS B (OPMHPOBAHMM HHTEpPECa K ONPENeNn€HHOW O0O0JIacTH
npodeccHoHaTbHON AeATETHPHOCTH, CBI3aHHON ¢ OMOJIOTHEH, FITH K BRIOOPY yUE€OHOTO 3aBEICHUS IS IPOIOIKEHUS OMOJIOTHIECKOr0 00pa3oBa HUSI.

JocTmkenue nenn u3ydeHns yaeOHoro npeamera «buonorus» Ha yriayOonéHHOM ypoBHE 00ecTieunBaeTCs PEIIEHHEM CIeIyIOMNX 3a1ad:

OCBOCHHUE OOYYAIONIMMHUCS CHCTEMbI OMOJOTHYECKUX 3HAHHN: 00 OCHOBHBIX OMOJOIMYECKHX TEOPHUSX, KOHIICIIHMSX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX H
MpaBMJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPa; O CTPOSHHH, MHOTOOOPa3Wu M OCOOEHHOCTSX OMOJOTMYECKHUX CHUCTeM (KIIETKa,
OpTaHM3M, TOMYJIALKS, BU, OHoreoieHo3, onocdepa); 0 BEAAIIINXCI OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHUIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarOIINXCsI C METONAaMH TO3HAHUS XKUBOW MPUPOBI: WCCIENOBATEIHCKIMHA METOAAMH OHMOJIOTMYECKUX HayK (MOJEKYISPHOH M KIETOYHOM
OMOJIOTHN, SMOPHOIOTHN W OWOJIOTMH Pa3BUTHS, TEHETHKH W CEJICKIIMH, OMOTEXHOJOTMH W CHHTETHYECKON OMOJIOTHH, TMAJCOHTOJIOTHH, DKOJIOTUH); METOAAMH
CaMOCTOSTEITHFHOTO MPOBEACHMS OMOIOTMIECKIX HCCICIOBAHUM B TaOOpaTOPHH U B Ipupo e (HaOIfoneHne, N3MepeHre, SKCIIEPUMEHT, MOJICTTHPOBAHHUE);

OBIIaZicHNE OOYyYAIONIMMHCS YMEHHSIMH: CaMOCTOSITEIHbHO HAaXOIWTh, AHAIM3UPOBATH W WCIOIB30BATH OHOIOTMYECKYI0 HWH()OPMAIHIO; TIOIH30BATHCS
OMOIOTHYECKOW TEPMHUHOIIOTHEH W CHMBOJHMKOW; YCTaHABIMBATh CBS3b MEKIY pa3BHTHEM OWOIOTUM W CONHAIBFHO-DKOHOMHYECKUMH W DKOJOTHYECKUMHU
MmpoOJieMaM# YeIOBEYECTBA; OIICHWBATH IOCTENCTBUS CBOEH IEATEIHHOCTH IO OTHOMICHHIO K OKPY)KAroIIeld MPHUPOTHON cpeie, COOCTBEHHOMY 3I0POBBIO U
3I0POBBIO OKPYKAFOIINX JIFO/IeH; 0OOCHOBBIBATH M COOJIIONIATh MEPhI MTPODMITAKTUKY WHPEKITMOHHBIX 3a00JIeBaHUH, IpaBUIIa TIOBEICHHUS B TIPUPOE M 00ECTICUSHHUS
0e30MacHOCTH COOCTBEHHOMW KU3HENESITEIFHOCTH B YPE3BBIYAMHBIX CHUTYAIMSIX MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC HaydHbIE
OTKPBITHS B 00JIaCTH OHOIIOTHH;

pasBuTHE y OOYYAIOMIMXCS WHTEIUIEKTYaIBbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B IMpOIECCE 3HAKOMCTBA C BBIIAIONIMMECS OTKPBHITHSMH U COBPEMEHHBIMHU
WCCIIEJIOBAHUSIMA B OMOJIOTMH, PEIIAeMBIMU €F0 MPOoOJIeMaMu, METOJ0JIOTHed OMOIIOrMYECcKOr0 MCCIENOBaHUs, TTPOBEICHUS SKCIIEPUMEHTAIBHBIX WCCIIEIOBaHUH,
pelieHus: OMOIOTHYECKUX 3aa4, MOACTHUPOBAHUS OMOJIOTHYECKUX 00BEKTOB H MPOIECCOB;

BOCIIHTaHNE y 00YYaOIMXCsl IIEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOE B IEJIOM M K OTJEIBHBIM €€ 00heKTaM M SBICHUSM; (OPMHUPOBAHHUE IKOJIOTHUECKOM,
TeHETHYECKOM rpaMOTHOCTH, OOLIeH KyJIbTYphI [TIOBEIEHUS B IPUPO/IE; MHTETPALMK €CTECTBEHHO-HAYYHbIX 3HAHUM;



npuodpereHne 00yYaroIMMHCS KOMIIETEHTHOCTH B pallMOHAJIBHOM NPUPOJIONOIL30BAaHUM (COONIOJeHNE TMpaBHJ TOBENEHHUS B MPHUPOAE, OXPaHbl BHIOB,
9KOCUCTEM, OHOC]EpBl), COXpaHEHUH COOCTBEHHOI'O 3J0POBBS M 3A0POBbS OKPYXKAIOMIMX JtoAeH (coOmromeHust Mep npouiakTHKH 3aboieBaHul, oOecrieucHue
0€30MacHOCTH JKU3HEAEATEIBHOCTH B YPE3BBIUAHHBIX CHUTYalUsX MPUPOJHOTO M TEXHOI'CHHOI'O XapaKTepa) Ha OCHOBE MCIONBb30BAaHUS OMOJOrWY eCKUX 3HAHUN U
YMEHHUI B TOBCEAHEBHON JKU3HH;

CO3JJaHME YCIIOBHM [UIi OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIUBHAYaJbHOH 00pa30BaTENbHOW TpPaeKTOPUHU, CIIOCOOCTBYIOMIEH MOCIEAYIOIIEMY
npodecCHOHANTEHOMY CaMOOPEIeTICHUI0, B COOTBETCTBUY C HHUBHYAIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH pETHOHA.

OO111ee YMCIIO YacoB, OTBECHHBIX HAa M3yYCHHUE OMOJIOTUHU Ha YIiyOJICHHOM YPOBHE CpemHero odiiero oopa3zoBanus, cocrapisieT B 10 kimacce — 102 yaca (3 vaca
B HEJIEIIO).

Ot0op opraHM3alMOHHBIX (OpM, METOAOB M CPEICTB OOyUEHHsS OMOJIOTMH OCYIIECTBIISICTCS C YyYETOM CIlelM(HUKH €ro cofepKaHus U HalpaBJIeHHOCTH Ha
MPOJIOJDKEHHE OMOIOTUYEeCKOro 00pa30BaHMs B OPraHU3aIsIX CpeHEro MPodecCHOHaTBFHOTrO U BEICIIEro 00pa3oBaHusl.

OO6s13aTeNnbHBIM yCIIOBUEM TPU O0y4YeHWH OMOJNIOTHUHM Ha YriyONEHHOM ypOBHE SIBJSIETCSl NIpOBENeHHE abopaTOpHBIX U MpakTHdeckux pabor. Tarke yuactue
00y4JaronIMXCcsi B BHITIOJHEHUH MIPOSKTHBIX M Y4eOHO-MCCIEI0BATENFCKUX paboT, TeMaTHKa KOTOPBIX OMpeNeNsIeTcs YUuTeIeM Ha OCHOBE UMEIOIINXCSl MaTepHaIbHO-
TEXHUYECKHX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBHH.

JefiTeJILHOCTh YUUTEJIS ¢ Y4€TOM NPOrpaMMbl BOCITUTAHUSI:

I'paxxnaHckoe BocriuTaHue (hopMHpPOBATH POCCUHCKYIO TPAKIAHCKYIO HICHTUYHOCTD, IIPUHAIISKHOCTH K OOITHOCTH TpakaaH Poccuiickoit dexeparun,
K Hapoxy Poccuu kak HCTOYHHKY BiacTd B PoccuiickoM rocyaapcTse 1 CyOBEKTY ThICSUEIETHEH pOCCHICKOM

roCyJIapCTBEHHOCTH, M3yUEHHE U YBKEHHE ITPaB, CBO0OT M 00sI3aHHOCTEH rpakaannHa Poccnu;

ITaTpuoruueckoe
BOCTIHTaHHE

BOCITUTHIBATH TIOOOBH K POJIHOMY Kpato, PomuHe, cBoeMy Hapojy, yBasKeHHE K IpyTUM HapoaaM Poccuu; uctopruaeckoe
MpocBereHne, GOpMUPOBAHNE POCCHICKOTO HAITMOHALHOTO HCTOPHYECKOTO CO3HAHMS, POCCUUCKON KyIbTYPHOM
WJCHTUYHOCTH;

JlyXOBHO-HpaBCTBEHHOE
BOCTITaHHE

BOCTIMTHIBATH HA OCHOBE TyXOBHO-HPABCTBEHHOHN KyIbTYphI HApoAoB Poccuu, TpaaumoHHbBIX penuruii HapoaoB Pocenn,
(hopmMupoBaHUE TPAAUITMOHHBIX POCCUHCKHAX CEMEIHBIX IIEHHOCTEH; BOCITUTAHIE YECTHOCTH, T0OPOTHI, MHUJIOCEPANS,
COTIEPEeXUBAHUS, CIIPABETMBOCTH, KOJUTEKTUBHU3MA, APYKEITIOOUS M B3ANMOITOMOIIIH, YBAXKEHUS K CTApIINM, K TTaMSTH
MIPEIKOB, MIX BepEe M KYIbTYPHBIM TPAJAHUIINSIM;

DCTETHUECKOE BOCITUTAHNE

(hopMUPOBATH ICTETHUECKYIO KYJIBTYPY Ha OCHOBE POCCHICKUX TPaIUIIOHHBIX TyXOBHBIX IEHHOCTEW, MPHOOIIATh K JIydIIINM
o0pasram OTedeCTBEHHOTO 1 MUPOBOT'O HCKYCCTBA;

dusnyeckoe BOCIIUTaHIE

(hopMupOBaATH KyIBTYPY 30POBOTO 00pa3a KU3HU F SMOIIMOHATFHOTO OJIAarOMOTYYHs] — Pa3BUBATH (PU3HUECKHE
CHOCOOHOCTH C YIETOM BO3MOXKHOCTEH U COCTOSHUS 3[J0POBbS, HABBIKOB O€30I1aCHOTO TTOBEICHSI B TTPHPOTHON U
COLIMAJIBHOM CpeJie, YpE3BbIUAMHBIX CUTYAlUsX;

TpynoBoe BocnuTaHue

BOCIIUTBIBATh YBaKEHHE K TPYAY, TPYAAIIUMCS, pe3ylibTaTaM Tpyaa (CBOEro U APYTUX JIFOAEH), OpUeHTaLus Ha TPYJOBYIO
JeATEIbHOCTb, ITOIy4eHUE TPOQeccuu, TMYHOCTHOE CAMOBBIPAXXEHUE B IPOLYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TPYIE B
poccuiickoM 00IIecTBe, Ha JOCTHKEHHUE BhIIAIOIINXCS PE3YJIBTATOB B IPOGeCCHOHAIBHON ASSITENbHOCTH;

DKOJIOTrMYECKOE BOCITUTAHUE

(hopMHPOBATh SKOJIOTMUYECKYIO KYJIbTYpPY, OTBETCTBEHHOE, OepeKHOE OTHOIIEHHE K IPUPOJIE, OKpYKalolleil cpele Ha OCHOBE
POCCHIMCKUX TPaJULMOHHBIX JyXOBHBIX LIEHHOCTEH, HABBIKOB OXPAHBI, 3AIUThI, BOCCTAHOBJICHUS IPUPO/IbI, OKPY’KaIOLIEeH
cpensl;

Bocnouranue 1ieHHoCTER
HayYHOTO TTO3HAHMS

BOCIIUTBIBATH CTPEMJICHUC K ITIO3HAHUTO ceds u Apyrux HIOHeﬁ, MIpUupoOabI U O6H_IeCTBa, K MMOJIYUYCHHUIO 3HaHPII>i, Ka4yCCTBCHHOI'O
06pa30BaHI/I$I C y‘IeTOM JIMYHOCTHBIX MHTCPCCOB U 06H.IeCTBeHHBIX HOTpe6HOCTCI>'I.




COJAEPXKXAHUME OBYYEHUSA

Conep:kaHue IPOrpamMMBl, BBIJETICHHOE KYPCU80M, HE BXOAUT B MMPOBEPKY rocyaapcTBeHHON UToroBoit arrectanuu (I'MA).

Tema 1. BuoJsiorus Kak Hayka

CoBpemeHHast Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas WCTOpUsSl pa3BUTHA OHOJIOTHH. bHoJornyeckue HayKd M H3ydaeMble WMH TPOOJIEMEI.
dyHnamMeHTanbHbIC, TPUKIIAIHbBIE U TOUCKOBBIC HAYYHBIC HCCIECAOBAHMS B OHOIOTHH.

3nauenue Ouonoruu B GopMHUPOBaHWN COBPEMEHHOW e€CTECTBEHHO-HAydHOW KapTuHbI Mupa. [Ipodeccun, cBszanHble ¢ OHonorueil. 3HaueHne OMOJIOTHU B
MIPaKTHYECKON JeITeIHbHOCTH YeNOBeKa: MEAUIINHE, CETLCKOM X034HCTBE, MPOMBIIIJIEHHOCTH, OXPaHe IPUPOIbI.

JdemMoHcTpanun

[optpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. Fapsei, . Mennens, B. U. Bepuanckutii, . I1. TlaBnos, 1. . Meunukos, H.
. Basuios, H. B. Tumodeer-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuiet U cxembl: «CBsi3b OHONOTUU C PYTrUMH HayKamm», «CricTeMa OHMOIOTHYECKUX HAYKY.

Tema 2. )KuBble cucTeMbl H MX H3yYeHH e

JKuBble crcTeMbl Kak peaMeT u3ydeHus: ononornu. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO XUMHUYECKOT0 COCTaBa, IUCKPETHOCTD U LEIOCTHOCTD, CIOKHOCTD H
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHM3AIINS, CAMOBOCITPOM3BEICHHE, Pa3ApaKUMOCTh, N3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alii >KMBBIX CHUCTEM: MOJEKYJSIPHBIA, KIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSALHNOHHO-BUJIOBOH, 3KOCHUCTEMHBIN
(buoreonenornyeckuii), ouochepusii. IIpoieccrl, MPOUCXOIAIIME B KUBBIX crcTeMaX. OCHOBHBIC ITPU3HAKK JKUBOr0. JKH3Hb Kak opMa CyIIeCTBOBaHHS MaTEPHUU.
Hayxwu, n3yvaromye KxvBble CHCTEMBI Ha Pa3HBIX YPOBHSIX OpTaHHU3AIIHU.

Nzydenue xuBBIX cucTeM. MeTozipl Oronornyeckoit Hayku. HaOmroneHue, naMepeHne, S3KCIEPUMEHT, CUCTeMaTr3alus, Meraadanus. [1oHsITHe 0 3aBUCHMOI U
He3aBUCUMOM TiepeMeHHol. [InannpoBanne sxcnepuMenTa. IloctaHoBka u mpoBepka rumnore3. Hynesas rumotesa. [loHsTHE BEIOOPKH B €€ JOCTOBEPHOCTH. Pazopoc
B Ouomormveckux AaHHBIX. OIEHKa JOCTOBEPHOCTH MONYYEHHBIX Pe3ynbTaToB. [IpHUMHBI MCKaKEHUS pe3yIbTaToOB JKCIepuMeHTa. lIOHATHE CTaTHUCTHYECKOro
TecTa.

JdemoHcTpanuu

Tabmumer n cxemsr: «OCHOBHBIE TIPU3HAKU KHU3HI», «bromornyeckne cucremsr», «CBOMCTBA JKUBOW MaTepum», «YPOBHU OpPTraHU3AINH JKUBOW TMPUPOIBD,
«CTpoeHne JKUBOTHON KIIETKN», « T KaHH )KMBOTHBIX», «CHCTEMBI OpPraHOB YeJIOBEYECKOT0 Oopranm3May, «buoreorenosy», «buochepa», «Meroapl n3ydeHHs KUBOU
TIPUPOJIBI».

Ob6opynoBanue: mabopaTopHoe 000pyIOBaHUE IS IPOBEACHUS HAOIIOICHNI, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «Vcronp30BaHre pa3TUYHBIX METOIOB TIPU U3YUSHHUH KUBBIX CHCTEM).

Tema 3. BuoJsiorusi KJieTku

Kierka — ctpykrypHO-(pyHKIIMOHATBHAS eWHULA XUBOTO. VcTopust oTkpbiTus kinerku. Padoter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[nefinen, P. BupxoB). OCHOBHBIE TOJI0KEHHUSI COBPEMEHHON KIETOYHOH TEOPHUH.

Meroapl MOJNEKYJISIPHOH W KJIETOYHOW OWONIOTHU: MHKDPOCKOMMS, Xpomatorpadusi, 3JeKTpodope3, METOJ MeUeHBIX aToMOB, IuQdepeHIrantbHoe
HeHTpU(yrupoBaHue, KyJIbTHBHUPOBAHHUE KIETOK. M3yueHue QuUKCUPOBAHHLIX KiemoK. DJNEKTpOHHAs MUKpockorusi. Koxgokanvuas mukpockonus. Bumanvhoe
(npudicusHenHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos, K. M. bap.



Tabmuup! 1 cxembl: «CBETOBOIM MUKPOCKOI, «IMEKTPOHHBIN MUKPOCKOM, «/IcTOpus pa3BUTHS METOI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPETIapaThl PACTUTENBHBIX, )KUBOTHBIX M OaKTEPUATBHBIX KIIETOK.

I[IpakTuyeckas padora «lI3yueHre MeTOI0B KIIETOYHOMN Ouonoruu (xpomarorpadus, anekrpodopes, mupdepennuansaoe neatpudyruposanue, [11IP)».

Tema 4. Xumnueckasi Opranu3anms KiIeTKH

XHWMHMYECKUH COCTaB KIETKH. Makpo-, MUKpO- U YJIbTPaMUKpO3JIEeMEHThl. Boga u €€ poib Kak pacTBOPUTEINs, pPEAarcHTa, Y4acTHE B CTPYKTypHUpPOBaHUU
KJIETKHU, TETUIOpErysiiui. MuHepanbHbIe BEIeCTBA KIETKH, WX OHOorHYecKas poiib. Poib KATHOHOB 1 aHUOHOB B KJIETKE.

Oprannveckue BeliecTBa KJIETKU. buonorndeckue nomumepsl. benkn. AMHUHOKHCIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBod Momekyibl. IlepBuuHas
CTpyKTypa Oelka, MenTuaHas CBsA3b. BTopu4Hasi, TpeTnvHas, YeTBepTUiHas CTpYKTyphl. JeHarypanus. CoiictBa 6enkoB. Kinaccuduxkanus Oenkos. buonornueckue
¢bynkuuu 6enkoB. Ipuonsl.

VYrneBonel. MoHOCaxapupl, JAUCAaXapHIIbl, OIWUTOCaxapHabl W monucaxapuabl. OOmMi IIaH CTPOeHHsST W (PU3WKO-XMMHUYECKHE CBOWCTBA YTIIEBOJIOB.
Bronoruueckue GyHKIIUN YTIEBOIOB.

Jlumuaer. T'uapodunsHo-rHapodoOHbIe cBolicTBa. Knaccudukanums mununo. Tpurnunepuasl, Gochonumnusl, BOCKU, crepouipl. bronorndeckue QyHKun
nmunuaoB. O0mye CBOHCTBA OHONOTHYECKUX MEMOPaH — TEKY4eCTh, CHOCOOHOCTh K CAMO3aMbBIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunoeie kucnotel. JJHK u PHK. Crpoenune HykinenHoBbix kucior. Hykiaeotuapl. [Ipunimn kommuiementapHocTu. [Ipapmino Yapradda. Ctpykrypa
JHK — nBoiinas cnupans. Mectonaxoxaenue u ononoruueckne pynkunn [JHK. Buasr PHK. ®ynkunun PHK B xietke.

Crpoenne monekyinbsl AT®. Makposprudeckue cBsizu B Moliekyie AT®. Buonorndeckue ¢pynkunn AT®. BoccTaHoBleHHbIE TEPEHOCUNKH, UX (DYHKIIUU B
Kierke. /pyeue nyxneosuompughocpamer (HT®@). Cexenupoanue [JHK. Memoowt cenomuku, mpanckpunmomuru, npomeomuxu.

CrpykrypHas Ouornorus: OMOXMMHUYECKHE M OMO(U3MUYECKHE MCCIIENOBAHUS COCTaBa M IIPOCTPAHCTBEHHOH CTPYKTYphl Omomonekyn. Modenuposanue
CMpYKmMypbl U GYHKYul OUOMONEKYN U ux Komniekcos. Komnvromepnuii ouzaiin u opeanudeckuii cunmes OUOMONEKY U UX HENPUPOOHBIX AHALO208.

JdemoHcTpanuu

[Moptperst: JI. Iomunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankmun, ®. Canrep, C. [Ipy3unep.

Huarpammsel: «PacripeneneHne XMMUYECKHX 3JIEMEHTOB B HEKUBOU Ipupoze», «Pacipenenenre XuMHUecKUX JIEMEHTOB B KUBOI IIPUPOAE».

Tabmuuel u cxemsl: «llepuoanueckas TabnuIa XUMHYIECKUX 3JIEeMEHTOBY», «CTpoeHHe MOJEKybl Bozibl», «BemecTBa B cocTaBe opranu3moB», «CTpoeHue
MOJIeKyINbl Oenka», «CTpYKTyphl OelKOBON MONEKybl», «CTpoeHHuEe MOJIEKYI YIiaeBoAoBy», «CTpoeHue MoJIeKyll JIMIuaoBy», «HykinenHoBsle KUcioTe», «CTpoeHue
Monekynsl ATDy.

O6opynoBaHue: XUMHYECKas MOCya U 000pyIOBaHHE.

JlaGopaTtopuas pa6ora «OOHapyxeHre OETKOB C IIOMOIIBIO KAYECTBEHHBIX PEaKITHi.

JlaGopaTopHast padora «/ccinenoBaHue HyKJICHMHOBBIX KUCIIOT, BBIICTCHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u GyHKIUHN KJIETKH

Tumbl KIETOK: 3yKapuOTHUYECKasl U pokaproTnyeckas. CTpyKTypHO-()yHKIMOHAIbHBIE 00pa30BaHuUs KIETKH.

Crpoenue nmpokapuotruueckon kinerku. Kierounast crenka Oaktepuil 1 apxeil. OCOOEHHOCTH CTPOEHHUS T€TepOTPOPHON U aBTOTPOGHON MPOKAPH OTUIECKUX
KJIETOK. MecTo 1 poiib MPOKapHoT B OHMOLIEHO3aX.

Crpoenne ¥ (PyHKIMOHHMPOBAHHME SyKapHOTHUYEcKOH Kierku. I[lnmazmaTtuueckass memOpana (tutasmanemma). CTpyKTypa IUIa3MaTHYeCKOW MeMOpaHbl.
TpancriopT BemecTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccUBHBIA (muddys3us, obnerdénHas auddysus), akTUBHBINA (TIEPBUYHBIA ¥ BTOPUYHBIA aKTUBHBIH
tpancnopt). Ilomynponuuaemocts MmemOpansl. Pabota HaTpuii-kaaneBoro Hacoca. DHIOUMTO3: MUHOLUUTO3, darounTo3. Dk3o0uTo3. Kierounas crenka. CTpykTypa
1 GYHKUIMH KJIETOYHOH CTEHKH PacTeHUH, rpuoOoB.



Hutonnasma. LuTtozons. Llutockener. JIBuxkenue nuroruasmel. OpraHouasl kiierku. OJHOMEeMOpaHHbBIE OPTaHOHMIBl KIETKU: dHIOIIa3MaTHUECKasl CETh
(OIIC), anmapat I'onbmkH, TU30COMBI, UX CTpoeHHE W (GYHKIMH. B3auMoOCBsI3b OZHOMEMOpaHHBIX OpPraHOMIOB KieTKH. CTpOoeHHE TpaHYISIPHOTO PETHUKYIyMa.
Mexanuzm nanpagnenus 6enxos 6 IIIC. Cunte3 pacTBOPUMBIX O0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ ankuil (arpaHyIApHBI) 9HIOMIIa3MaTHIECKHN PETUKYIYM.
Cexperopnas ¢yHkuus anmapara [onbmku. Moouguxayus benxos 6 annapame I onvoxcu. Copmupogxa 6erxoe 8 annapame I omvoocu. TpaHCHOPT BEIECTB B
kierke. Bakyonu pacturensHbix kierok. Knerounsiit cok. Typrop.

[TosyaBTOHOMHBIC OPTraHOMJIbI KJICTKUA: MHUTOXOHAPHH, IUIACTUABL [Ipoucxoocoenue mumoxonopuil u niacmud. Cumbuoeenes (K.C. Mepeoickoeckui, JI.
Mapeynuc). CtpoeHre U QYHKIUM MUTOXOHIAPWUH M miacTui. llepBuuHBbIE, BTOPUYHBIC W CIOXKHBIE MIACTUABI (POTOCHHTE3UPYIOMHMX 3YKapuoT. XJIIOPOIJIACTEHI,
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranownsl kierku CrTpoeHue ©  (QYHKIMH HEMEMOpPaHHBIX OpraHOMJIOB KIETKH. PuOocombl. [Ipomescymounvie @uiamenmoi.
MukpodunamMeHTsl. Akmunogvle Mukpoghuramernmol. MpIIEUHbIE KIETKH. AKMUHOBblE KOMNOHEHMbl HeMbluieyHblX Kiemok. Mukporpybouku. Kierounslit neHTp.
CrpoeHue U IBUKEHHE KTYTUKOB U pecHUUEK. MHUKpOTpyOOoUKH 1uToria3mel. LleHtpuons. benku, accoyuupogannvie ¢ Muxpoguiamenmamu u MuKpompyoouKkamu.
Momopmnvie benku.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoIjia3ma, SAPBINIKH, HX CTpoeHne W (YHKIUH. SnepHblii OenmkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PACIIOIOKEHHE
XpOMOCOM B HHTEP(A3HOM sifipe. Dyxpomamun u cemepoxpomamun. beaku XpoMaTHHa — TUCTOHBL. JJuHamuka s0ephoti 00010uKu 8 Mumose. Aoepuviil mpancnopm.

Kinerounsie BrimtoueHuss. CpaBHATENbHAS XapaKTEPUCTHKA KIIETOK 3YKaprOT (PacTUTENBHOM, JKUBOTHOM, TPHOHOIA).

JdemMoHcTpanun

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

Tabmuuel u cxembl: «CTpoeHUE 3yKapUOTHUECKON KIETKNY, «CTpOeHHe )KUBOTHON KJIETKU», «CTpOeHHE PaCTUTENIbHON KIIeTKH», «CTpoeHuEe MUTOXOHIPUIY,
«Anpo», «CTpoeHHE TPOKAPHOTHICCKON KIICTKH.

OO6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENIapaThl PACTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepHaabHbIX KIETOK.

JlaGopaTopHast padoTa «/3yueHue cTpoeHus KIETOK Pa3IU4HbIX OPIaHU3MOBY.

IIpakTuyeckas padora «/I3ydeHne CBOICTB KIIETOYHONH MEMOPaHBD».

JlaGopaTopHas padora «lccineqoBaHue a3Moian3a U ACIIa3MOJIN3a B PACTUTENBHBIX KICTKAX).

IIpakTyeckas padora «/3yueHne JBMKEHUS UTOILUIA3MBI B PACTUTENBHBIX KIIETKaX».

Tema 6. O0MeH BellleCTB U MpeBpallleHue YHEPTUH B KJIeTKe

AccUMuUIALUS U TUCCUMIIISILMS — IBE CTOPOHBI Merabonu3Ma. Tumnsl oOMeHa BELIeCTB: aBTOTPOQHBIN U reTepoTpodHbIi. YyacTue Kuciopoaa B 0OMEHHbIX
mporeccax. JHepreTudeckoe obecnedenue kiuetku: npepamiearne AT® B oOMeHHBIX mporeccax. DepMeHTaTUBHBIN XapaKTep peaknuid KJIETOYHOT'0 METaboIu3Ma.
depMeHTHI, UX CTPOEHHE, CBOMCTBAa W MexaHu3M neicTus. Kopepmertsl. OTinmuns pepMEHTOB OT HEOPTaHWYECKUX KaTallM3aTOPOB. beNKu-akTHBAaTOpPHI U OENTKU-
WHIUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT Pa3IHMUHBIX (DaKTOPOB.

[lepBUYHBI CHHTE3 OPTAaHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbIU U OKCU2eHHbI (homocunme3 y baxmepuii. Ceemocobuparouue nuemeHmol
U nuemeHmul peaxyuonnozo yewmpa. Ponb XxjoporactoB B mponecce ¢ortocuHTe3a. CBeroBas M TeMHOBas ¢Gaspl. @omoowvixanue, Cz., Cs. u CAM-munwvi
gomocunmesa. llpogykTuBHOCTH (poTOCHHTE3a. BinsiHue pa3nuuHbix (akTopoB Ha CKOPOCTH (hoTocHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUHUUpPYIOIHE OaKTEpHH, >KeNe300aKTepuu, CepoOaKTepHH, BOJIOPOAHBIE OaKTepuu.
3HaveHNEe XEMOCUHTE3A.

AmnaspoOHble opraHusMmbl. Buasl Opoxenus. I[IponykTel OpoXeHHsST M WX HCIONB30BAHME YEIOBEKOM. AHa’pOOHBIE MUKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH W BO30YyAUTENH OONIE3HEH.



AdpoOHBIE OpraHU3MBL. DTallbl YHEPreTHUIecKoro ooMena. [lonroToBuTenbHbIH 3Tamn. [ IuKonn3 — 6eCKUCIOpOTHOE PacIeIIeHNE TIOKO3BI.

Buonoruueckoe OKHCIEHHWE, WM KIETOYHOE JbIxaHWe. Polb MUTOXOHApUH B mpoleccax OHOJOTHYECKOro OKUCIeHHs. LIMKIndeckue peakium.
OxucnutenbHoe (GochopunupoBanue. Iuepeuss memdOpanno2o epaduenma npomonos. Cunmesz ATD: paboma npomownnon AT®-cummaszel. IlpenmyinecTBa
a’poOHOro MyTH 0OOMEHA BEIIECTB Mepel aHa3POOHBIM. DPHEKTUBHOCTh SJHEPTeTUUESCKOr0 OOMEHA.

JdemMoHcTpanun

Hoptpersi: k. [puctim, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuip! u cxeMbl: «@OTOCHHTE3Y, « DHEPreTUIeCKHil 00Men», «brocunTes Oenkay, «CtpoeHue GpepMeHTa, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pYAOBaHHE JUTS TPUTOTOBIICHHSI IOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHasi padoTa «/3ydueHue KaTaJuTHIECKONH aKTHBHOCTH ()ePMEHTOB (Ha IpUMepE aMIJIa3bl UK KaTanasbl)y.

JlaGopaTopuas padoTa «/3yuenue GpepMEHTaTUBHOTO PACIISILICHUs IEPOKCH/IA BOJJOPO/IA B PACTHTENBLHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopuasi padota «CpaBHEHHE MPOILIECCOB JOTOCHHTE3A H XEMOCHHTE32).

JlabopatopHas padora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JABIXAHUS.

Tema 7. HacaencrBennasi nHpopManus u peajn3anus eé B KJIeTKe

Peaxmun MaTpuuHoro cunTes3a. [IprHIMIT KOMIUIEMEHTAPHOCTH B PEaKIMIX MATPUIHOTO CHHTe3a. Peannzaius HacnencTBeHHOW nHpopManun. ['eHeTHIecKuit
KoJ, ero cpoiicrea. TpaHckpunuus — matpuuHbli cuHTe3 PHK. IIpuMHIMOBI TpaHCKPUIIIMHU: KOMILIEMEHTAPHOCTb, AHTUIAPAJIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 syxapuomuueckoti knemrxe. Hexooupyowue PHK.

Tpancisims u e€ stansl. Yuactue tpancnopTHeix PHK B OnocunTe3e Oenka. YcnoBus OuocuHresa Oenka. KomupoBanue aMuHOKHCIOT. Poib pubocoMm B
OuocuHTE3€E OeENKa.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHu3alys reHoMa y IpOKapuoOT M 3yKapHOT. Peryssiius akTUBHOCTH I'€HOB y NMPOKapuoT. I'unoresa
onepona (®. XKaxob, K. Mano). Moaexynapuvie mexanuzmvl IKcnpeccuu 2eHo8 y dykapuom. Ponv xpomamuna é peeynsayuu pabomor eenos. Perynsius oOMEHHBIX
nporeccoB B kieTke. Kierounblii romeocras.

Bupycel — Hexnerounsie (GOpMbI )KU3HU U 0OMMraTHble napasutbl. CTpOeHHE MPOCTBIX M CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, Oakrepuodaros. JKusznenHulil
yuxn [JTHK-cooeparcawux supycos, PHK-codepocawux supycos, 6akmepuogazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a00eBaHus yenoBeka, ;KuBOTHbBIX, pactenuil. CITN]J], COVID-19, conunanbHble 1 METUITTHCKAE MTPOOTIEMEI.

Buoungopmamuxa: unmezpayus u ananus 6onvuiux maccusos («bigdatay) cmpykmypruix 6uonocuueckux oannvix. Hanomexnonoeuu 6 6uonocuu u meouyume.
Ipoepammupyemvie pyuryuu denxos. Cnocobsbt 00CmasKu 1eKkapcms.

JdemMoHcTpauun

IToptpersi: H. K. Konsuos, 1. Y. IBaHOBCKUI.

Tabmumet 1 cxemsl: «brocuaTes Oenkay, «I eHeTnaecknii koay, «Bupycel», «bakreprodarmy.

IIpakTHuyeckas padora «Co3aHue MOJEIU BUPYCay.

Tema 8. ’Ku3HeHHBINH MKJI KJIETKH

Knerounstit iy, ero nepuonsl u perymsanus. Marepdaza u muro3. OcoOEHHOCTH HPOLIECCOB, MpOTeKaromux B nHTepdasze. Ilonroroska KiIeTKH K JEIEHUIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKUH ), CHHTETHYECKUN M TOCTCUHTETUUECKUH (TPEMUTOTHUECKHUIT) Ieproabl HHTEP(ha3bL.

Martpuunsiii cunre3 JHK — pemnukanus. Ilpunnuner pemmukanuu [JHK: koMmmieMeHTapHOCTb, MOMYKOHCEPBATHBHBIM CHUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexaum3m pemnukanun JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenmomepsl M Tenomepasa. XpOMOCOMHBIH Ha0Op KIETKH — KapuoTUN. [UminouaHeli U
rarmIouAHbBINH Habopbl XpoMocoM. ['omonoruuneie XpoMocoMbl. [1ooBbIE XpOMOCOMEI.



JHenenne kneTkn — MuTo3. CTaauy MUTO3a U MIPOUCXOJIALINE B HUX Ipolecchl. Tunsl Muto3a. Kapuoknnes n nuToknHes. buongorndeckoe 3HaueHre MUTO3A.

Perynsus MUTOTHYECKOTO LIMKIA KIeTKU. [IporpamMmmupyemast kierodnas ruOeb — aronTos.

Kierounoe s1po, XpoMocombl, (DYHKITMOHAIBHAS TeHOMUKA. Mexanusmbl npoaughepayuu, ouggeperyuposxu, cmapenus u subenu kiemok. «L{ugpposas kiemrxay
— buouHpopmamuueckue Mooenu QYHKYUOHUPOBAHUSL KICMKU.

JdemMoHcTpanun

Tabmuip! u cxeMbl: « KU3HEHHBIN UK KIETKH», «MuT03)», «CTpoeHune Xxpomocomy, «Permmukamms JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOIT, MUKpoOTpenaparsl: «MHUTO3 B KIIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas pa6oTa «/3ydeHne XpoMOCOM Ha TOTOBBIX MHUKpOIIpErapaTaxy.

JlaGopaTopuas padora «HaOmoeHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha FTOTOBBIX MUKpOIpEnapaTax)».

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

Buonoruueckoe paznooOpasue opraHu3mMoB. OJHOKIETOUHbIE, KOJOHHAIBHBIE, MHOT'OKJIETOYHbBIE OPTaHU3MBI.

Oco0EeHHOCTH CTPOCHUS U JKU3HENEITETbHOCTH OJHOKIIETOUHBIX OpraHM3MOB. bakrepuu, apxeu, OJHOKIETOYHbIC TPUOBI, OJHOKIETOUYHBIE BOJIOPOCIH, APYTrHe
poTUCTHl. KooHnanbHbIE OpraHU3MBI.

BsanmocBs3p yacTeit MHOTOKJIETOYHOT0 OpTaHn3Ma. TkaHH, OpraHbl M CUCTEMBI opraHoB. OpraHu3M Kak enuHoe 1enoe. ['omeocTas.

Tkanu pacteHuit. TUIIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTelbHAS, TTOKPOBHAS, MMPOBOJSIIAS, OCHOBHAs, MexaHndeckas. OCOOEHHOCTH CTpOeHUs, QYHKIUN U
PaCIIOJIOKEHMSI TKAHEH B OpraHax pacTeHUM.

TkaHM >KMBOTHBIX W dYelOBeKa. THUIBI >KUBOTHBIX TKaHEH: SMUTENHAJbHAs, COCOUHMTENbHAs, MbllledHas, HepBHas. OCOOEHHOCTH cCTpoeHus, QyHKIUN U
PacIoNOKEHN TKaHEH B OpraHax »KHBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U TeéHEpaTUBHBIE OpraHbl pacTeHUid. OpraHbl U CUCTEMBI OPTaHOB XKHUBOTHBIX U UesloBeka. DYHKIMKU OPraHOB M CUCTEM OpPIaHOB.

Omnopa Tena oprann3moB. Kapkac pacrenuil. CkeneTbl OZHOKJIETOYHBIX U MHOTOKJIECTOYHBIX >KUBOTHBIX. Hapy)kHblil n BHyTpeHHul ckener. CTpoeHUe U THUIIbI
COCIVHEHUS KOCTEH.

JIBr>KeHre OpraHu3MoB. J[BHyKeHHE OJHOKJIETOYHBIX OPraHW3MOB: aMEOOUAHOE, KI'YTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTCHUI: TPOIU3MBI U
HacTHu. [IBIKEHNE MHOIOKJICTOUHBIX KUBOTHBIX U YeJIOBEKa: MbliieyHas cuctema. Pedexc. CkenerHble MBIIILEI U X padora.

IIntanne opranmsmoB. llormomenwe BOXBI, YIIEKHCIOTO Ta3a W MHHEPAIbHBIX BEHIECTB pacTeHUsAMH. [InTaHwe >XMBOTHBIX. BHYTpHUIOIOCTHOE H
BHYTPHUKIICTOUHOE MuIleBapeHue. [luTaHue MO3BOHOYHBIX JKUBOTHBIX. OTHENbl MUINEBapUTENbHOrO TpakTa. llumeBapurensHbie >xenessl. llumeBapuresnbHas
CHCTEMA YEIOBEKA.

Hpixanne oprann3moB. J[pixanne pactennii. Jprxanue xuBoTHBIX. duddysus razos gepes nmoBepxHocTs kiteTkd. KoxHoe aprxanne. JlprxaTenbHas MOBEPXHOCTD.
XKabepHoe n néroynoe apixaHue. J[pIxaHue MO3BOHOYHBIX JXMBOTHBIX M YEJOBEKAa. DJBOJIOLMOHHOE YCIOKHEHHE CTPOCHHS JIEIKHX ITO3BOHOYHBIX >KUBOTHBIX.
JpIxaTenbHasi cCUCTEMa YelIoBeKa. MexaHu3M BEHTHIISILMU JIETKUX Y NITHI] U MIICKONUTAOWKX. Perymsuns apixanus. JpxaTenbHble 00bEMBI.

TpaHcnopT BelIeCTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcnopT BellecTB y kUBOTHBIX. KpoBeHocHast cucteMa u e€ opranbl. KpoBeHocHas
CHCTEMa I103BOHOYHBIX >KMBOTHBIX M dyenoBeka. Cepale, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBONIOLHUOHHBIE YCIOKHEHHUS CTPOCHHS
KPOBEHOCHOI CHCTEMBI IT03BOHOYHBIX )KUBOTHBIX. PaboTta cepana u e€ perymsauus.

Brinenenne y oprannsmoB. Beinenenue y pacrenuil. Beinenenne y kuBOTHBIX. COKpaTHTENbHbIE BakyosnH. Opransl BbaeneHusd. OuibTpanus, CEKpenus U
oOpaTHOEe BcachblBAHME KaK MEXaHHM3Mbl Pa0OTBl OpraHoB BbiAeneHHs. CBSA3b IOJIOCTH Tela ¢ KPOBEHOCHOM W BBLACIUTENBHON cucTeMaMmu. Beimenenue y
MMO3BOHOYHBIX )KUBOTHBIX U 4enoBeka. [louku. CtpoeHue u GpyHKunoHupoBanue Heppona. OOpa3oBaHHE MOUH Yy YEIIOBEKA.



3ammTa y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl OakTepuil M IUCTHI MPOCTEHIINX. 3aliTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukymna.
CpencTBa NacCUBHOM M XUMUYECKON 3alUThL. DUTOHIIUIBL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX MpPOHM3BOAHBIC. 3amuTa opranm3Ma oT Oose3neil. MiMmyHHas cuctema uenoBeka. KieTowHblil u
TYMOpPaJbHBIA UMMYHUTET. Bpokn€HHBIN U mproOpeTéHHbI criennuyeckuii ”MMyHHTET. Teopusi KIOHANbHO-cenekTuBHOro mmmynurera (I1. Dpmux, ©. M.
Bepuer, C. Tonerasa). BocianurensHbie OTBETHI OPraHu3MOB. Poiib BpOXXAEHHOTO MMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUH.

PaznpaxuMocTh U peryisiius y opraHu3MoB. Pa3apakuMocTh y OAHOKJIETOUYHBIX OpraHu3MoB. Takcuchl. Pa3apakumMocTh U perynsuus y pacteHui. PoctoBbie
BEIIeCTBA U UX 3HAYCHHUE.

HepeHas cucrema u pedrnekropHas peryisinus y XKHUBOTHbIX. HepBHas cuctemMa W e€ OTHENbl. DBOIIOIMUOHHOE YCIOXKHEHUE CTPOCHWSI HEPBHOM CHCTEMBI Y
XKHUBOTHBIX. OT/ENbI TOJIOBHOI'O MO3Ta [MO3BOHOYHBIX JKUBOTHBIX. Pedriekc u peduiekropHas ayra. besycioBHEBIE U YCIT OBHBIE pe(IIEKCHI.

I'ymopanbHas perynsuus U SHIOKPHUHHAS CHCTeMa KUBOTHBIX M deroBeka. JKene3bl SHAOKPUHHOM CUCTEMBI U X TOpMOHEI. JlelicTBHE TOpMOHOB. B3anMocBs3b
HEpBHOHW M SHJIOKPUHHOM cucteM. [‘mnoranamo-runodusapHas cucrema.

JdemMoHcTpanun

IToptper: U. I1. ITaBnos.

Tabnuier u cxembl: «OTHOKIETOUHBIEC BOJOPOCIN», « MHOTOKIIETOUHBIE Boiopociny, «bakrepuny, «IIpocrelinme, «OpraHbl IBETKOBBIX pacTeHU», «CHUCTEMBI
OpPTaHOB MMO3BOHOYHBIX YKHBOTHBIX», «BHYTpeHHEe cTpoeHne HaceKOMBIX», « TkaHu pacteHni», «KopHeBbie cucteMsl», «Ctpoenne cTedmnss», «CTpoeHne JINCTOBOM
macTuHKM», « [kaHM KUBOTHBIXY, «CKeneT denoBekay, «llumeBapurensHas cuctemMan, «KpoBeHocHas cucremay, «/lpixaTenpHas cucrema», «HepBHas cuctemay,
«Koxa», «Mpimeynasi cucremay, «BpinennrenpHas cucreMa», « QHIOKPUHHAS cucTeMa», «CTpoeHrne MbImbly, «MMMyHuTer», «KumednonoiaoctHbie», «Cxema
MATaHUS pacTeHni», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHne rupb», «CTpoeHre TUTaHapum», «BHyTpeHHee CTpOeHrE JOKIEBOTO YEPBsI»,
«HepBHas cucrema peid», «HepBHas cucrema Jnarymku», «HepBHas cuctema mnpecMmbIkaronmxcs», «HepBHas cucrema ntuiy, «HepBHas cucrema
MJICKOTTUTAIONNX», «HepBHas cucteMa demoBekay, «Pedekcy.

ObopymoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIPENapaThl OJHOKJIETOYHBIX OpPTaHW3MOB, MHUKpPONpEnapaThl TKaHEH, PaKOBHHBI MOJIIIOCKOB, KOJUIEKIIUU
HAaCeKOMBIX, WITIOKOXKHUX, JKMUBBIE OSK3EMIUISIPHl KOMHATHBIX pACTeHWH, repOapuy pacTeHWH pa3HBIX OTENOB, BIAXHBIC NPENapaThl XUBOTHBIX, CKEIETHI
MTO3BOHOYHBIX, KOJJIEKIIUH OECTIO3BOHOYHBIX JKMBOTHBIX, CKENIET YelIOBeKa, 000pyIOBaHHWE LIS IEMOHCTPAIMH MOYBEHHOTO W BO3AYIIHOTO NMUTAHHUS PACTEHUH,
pacIieruienus Kpaxmaia u OelKOB o JelicTBHeM (epMEHTOB, 000pyIOBaHUE IS IEMOHCTPAIIMH OIBITOB IT0 H3MEPEHHIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABM)KCHUM, MOJIEIN TOJIOBHOIO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTtopHas pa6ora «/3ydeHue TkaHel pacTeHUIN.

JlaGopaTtopHas pa6ora «/3ydeHne TKaHel KUBOTHBIX).

JlaGopaTopHas pa6ora «l/3ydeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazMHoOxkeHNe U pa3BUTHE OPraHU3MOB

®opMBI pa3MHOKEHHSI OPTaHU3MOB: OecIonoe (BKJII0Yasi BEreTaTUBHOE) U TONIO0BOE. BHUIBI 6€C0I0ro pa3MHOKEHUS: TTOYKOBAaHUE, CIIOPYIAINs, (hparMeHTanus,
KIIOHUPOBAHHUE.

[TonoBoe pasmuoxkeHue. [lonoBeie knerku, i ramersl. Meio3. Ctagun menosza. [loBenenue xpomocom B Meiioze. Kpoccunrosep. buonorudeckuil cMmbici
Melo03a U OJIOBOro nporecca. Melo3 U ero Mecto B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpieBoe pazpurne. ['amerorenes y »uBOTHBIX. [lomoBblie kene3pl. OOpa3oBaHMe U pa3BUTHE MOJOBBIX KieToK. CriepmaTorenes u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnooTBOpeHUE U YMOPHOHANTBHOE pa3BUTHE KHUBOTHBIX. CIIOCOOBI OIIIOZOTBOPEHHS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.



WnpnBuayansHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTUs — HAyKa O Pa3BUTUH OPraHU3MOB. Mopgozenes — 00Ha U3 21asHbIX NPooOIEM IMOPUOTIOSUU.
Konyenyus mopgoeenos u mooenu mopghozenesa. Cramuu SMOpHUOTeHe3a )KUBOTHBIX (Ha ipuMepe Jsaryiiku). J{poonenue. Tunsl aApoOneHus. /JemepmMunuposantoe u
HedepMuHupogannoe opoodnenue. bnacmyna, munvt 61acmyn. Oco6eHHOCTH APOOIEHUS MICKOMUTAIOMINX. 3apO/bIIIEBbIC JIUCTKH (TacTpyIsius). 3aKiiafKa OpraHoB
Y TKaHEW M3 3apOJIBIIICBBIX JUCTKOB. B3auMHOe BIUsSHUE YacTeil pa3BUBAOLIETOCS 3apojpliia (3MOpHOHAIbHAS WH AYKIIUS). 3aKiajKa IaHa CTPOCHHSI KHUBOTHOIO
KaK pe3yJIbTaT HepapXUUecKUX B3aMMOJICHCTBUI reHOB. BrusHre Ha SMOpHOHANBEHOE pa3BUTHE PA3IHUHBIX (PaKTOPOB OKPYKAIOUIEH Cpelbl.

Poct u pasutue xxuBoTHbIX. [locTamMOpuonansHbIil iepuon. [lpsmoe u HempsiMoe pa3BuTHe. PazButre ¢ MeraMopdo3oM y OeCrIO3BOHOYHBIX W TTO3BOHOYHBIX
JKUBOTHBIX. buojornueckoe 3HaueHue MIpsAMOro M HEIIPAMOro pPasBUTHA, UX PACHPOCTPAHCHHUE B IIPUPOAC. Tunsr poCTa XKUBOTHBIX. q)aKTopr peryidanun pocta
YKUBOTHBIX M yenoBeka. CTaguu mocTIMOPHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U denoBeka. [lepuoasl oHToreHesa yenoseka. CtapeHue U cMepTh Kak OMOJIOTHYECKHe
TIPOIIECCHI.

PasmHoxenue u pazute pactenuil. [amerodur u copodur. Meiio3 B ku3HeHHOM IHKIe pacTeHnid. OOpa3oBaHue criop B mpoiiecce Meiioza. ['amerorenes y
pactenunii. OmI0J0TBOPEHNE U Pa3BUTHE PACTUTEIHHBIX OpraHU3MOB. J|BOIHOE OIIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryjsinvu OHTOI'CHE3a y paCTeHI/Iﬁ " ) KUBOTHBIX.

JdemMoHcTpanun

Hoptpersr: C. I'. HaBammmn, X. [lneman.

Tabmunel u cxemsbl: «BereraTuBHOe pasMHOXKEHHE», «THIBI Oecronoro pasMHOXKEHHs», «Pa3MHOXeHHe XJIaMHIOMOHAnAbl», «Pa3MHOXEeHHE HBIIIEHB»,
«PasMHOXEHHE THAPE, «Meho3», «XpoMocoMmbl», «[amerorenesy, «CTpoeHne SULEKIETKA U cliepMaTozonaa», «OCHOBHEIE CTaaud OHTOTreHes3ay, «lIpsMoe u
HETIpSMOE pa3BUTHE», «Pa3BuTHE MaiicKoro xyka», «Pa3Butne capanumy», «Pa3putue JIATyIIKn», «JI[BOWHOE OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHmi», «CTpocHHE
CeMSH OJIHOJOJIbHBIX U JIBYJOJBHBIX pacTeHUi», <«JKW3HEHHBIH LUK MOPCKOW KamycThl», «JKHW3HEHHBIA MUK Mxa», «OKU3HEHHBIM HUKI MaroOpOTHUKA»,
«OKHU3HEHHBIN LUK COCHBD».

ObopymnoBaHue: CBETOBOW MUKPOCKOI, MUKpPOIIpEapaThl SHIEKIETOK U CIIepMaTO30MI0B, MOENb « LUK pa3BUTHS JIATYIIKID.

JlaGopaTopHas pa6ota «/3ydeHue cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MHUKPOIpEnapaTaxy.

IIpakTuyeckas padora «BplsiBlIeHNE MPU3HAKOB CXOJICTBA 3aPOJBIIIEH MTO3BOHOYHBIX YKUBOTHBIX).

JlabopaTtopHas padoTa «CTpoeHHE OPraHOB PA3MHOKEHHS BBICIIINX PACTCHUID).

Tema 11. I'eHeTHKa — HAyKa 0 HACIEICTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB

Ucropust ctaHOBNEHUS W pa3BUTHA I'€HETHKH Kak Hayku. Pabots! I'. Mennens, I'. ne ®pusa, T. Moprana. Poirb oTedecTBEHHBIX yIEHBIX B Pa3BUTHH T'€HETHKH.
Pa6orer H. K. Konsriosa, H. . BaBunosa, A. H. benozepckoro, I'. /. Kapneuenxko, 0. A. ®unumuenxo, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE MMOHSITHS W CHMBOIBL. [ 'OMOIOTHYHBIE XPOMOCOMBI, aJJIeNbHBIC TE€HBI, allbTEpPHATHBHBIC NMPH3HAKH, JOMHHAHTHBIA W PEIECCUBHBIN
MPU3HAK, TOMO3WUTOTA, TETePO3WroTa, YHWCTas JIMHWSA, TUOpWIBI, TeHOTHH, (peHoturl. OCHOBHBIE METOJBl TEHETHUKH: THOPHIOIOTHYECKUH, ITUTOJIOTHYECKHH,
MOJIEKYIISIPHO-TeHETHIECKUH.

JdemMoHcTpauun

optpersr: I'. Menuens, I'. ne @pus, T. Moprasn, H. K. Koneiios, H. Y. Basunos, A. H. benozepckuii, I'. /1. Kapnieuenko, 10. A. ®ununuaenko, H. B. Tumodees-
PecoBckuit.

Tabmust 1 cxembl: «MeToJbl TeHETHKNY, «CXEMBI CKPEIIUBAHUY.

JlaGopaTtopHas pa6ota «J/[po3oduia kak 00bEKT TeHETHYECKIX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEICTBEHHOCTH



MoHnorubpunHoe ckpenuBanue. llepBoiii 3axkoH MeHens — 3aKOH €IMHO00pas3us TMOPHIIOB MEpBOro mokoyieHus. [IpaBuino momuHupoBaHus. BTopoil 3akoH
Menenst — 3aKOH paclICIUICHUs TPU3HAKOB. [{uTonornyeckue 0CHOBBI MOHOTHOPUTHOTO CKpEIUBaHus. [ MIIOTe3a YMCTOTHI raMeT.

Amnanusupyroliee ckpenuBanue. [IpoMexyTouHblil xapakTep HacaenoBaHus. Pacienienre npu3HakoB MPU HEMOTHOM JJOMUHUPOBAHUU.

JurnOpunHoe ckpemuBaHue. Tperwii 3akoH MeHIens — 3aKOH HE3aBHCHMOrO HaclelOoBaHWS NPU3HAKOB. l[lUTONOrMYecKkue OCHOBBI JAUTHOPUIHOTO
CKpeIIMBaHUA.

CueruieHHOe HacenoBanue npu3HakoB. PaboTel T. Moprana. ClierieHHOe HACIe0BaHUE TCHOB, HAPYIIICHUE CIICTICHHS MSKIY F'eHaMHu. XpOMOC OMHasi TEOpHS
HAaCJIEICTBEHHOCTH.

'enernka mona. XpOMOCOMHBEIN MEXaHH3M OMPEACIICHHS Toja. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U TereporaMeTHBIM moi. ['eHernueckast
CTPYKTYypa MOJOBEIX XpoMocoM. HacnenoBanre Mpu3HAKOB, CIICIUICHHBIX C ITOJIOM.

I'enotun kak 1nenoctHas cucrema. llnellorponus — MHOXECTBEHHOE AEUCTBUE TeHa. MHOXKECTBEHHBIM ajuieau3M. B3anmoJelicTBUE HEaJJIENbHBIX T'€HOB.
Komnnementaprocts. Onuctas. [lomumepusi.

I'eHeTHYecKUil KOHTPOJIb PAa3BUTHS PACTCHUH, JKMBOTHBIX M 4YEJIOBEKa, a Takke (DU3MOIOrMYECKHX IPOIECCOB, IOBEACHHUS M KOTHUTHBHBIX (DYHKITHM.
I'enernueckne MexaHW3MBI CUMOMOTEHE3a, MEXaHU3MBI B3aMMOICHCTBHUS «XO3SMH — MAPA3HT» U «XO35UH — MUKpOOWOM». ['eHeTHueckne acmeKThl KOHTPOJIS U
M3MEHEHUS HACJICICTBEHHON MH(pOPMAIIMK B TTOKOJICHUSAX KIETOK U OPraHU3MOB,

JdemMoHcTpanun

IToptpersi: I'. Mennens, T. Mopras.

Tabmumpr n cxemsl: «IlepBelii U BTOpO# 3akoHBI MeHnens», «Tperuit 3akoH MeHmens», «AHATU3HPYIOIIee CKpelnBaHue», «HemomHoe TOMHHUPOBAHUE,
«CrerieHHOe HacleIOBaHWE TIPU3HAKOB y napo3oduier»y, «l'eHermka mona», «Kapuworum uyenmoBeka», «Kapuorum apozodumsr»y, «Kapuotunm nTHIBD,
«MHOXECTBEHHBIHN aJlIenn3My, «B3anMoielicTBHE TCHOBY.

ObopynoBanue: MOMENb U JAEMOHCTPAIH 3aKOHOB €AMHOO00pa3wsi THOPHUIOB MEPBOrO MOKOJIIEHUS M PACHICTNICHUS MPHU3HAKOB, MOIENb ISl JEeMOHCTPAIIN
3aKOHA HE3aBHCHMOI'O HAaCJEIOBaHMs NPU3HAKOB, MOJAEIb I JIEMOHCTPALMM CLEIUIEHHOTO HACJIEAOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI, MHUKpPOIIpEnapar:
«dpozodrmmay.

IIpakTuyeckas padora «/I3ydenne pe3yabTaTOB MOHOTUOPUIHOTO CKPEIIHBAHUS Y IPO30(DUITBD.

IIpakTuyeckas padora «/I3ydeHue pe3yabTaTOB AUTHOPHAHOTO CKPEIINBAHUS Y JPO30(HITBI».

Tema 13. 3axkoHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue reHotuna W cpensl npu ¢dopmupoBaHuH (eHorumna. M3MeHUMBOCTh Tpu3HAKOB. KadecTBEHHBIE W KOJIMYECTBEHHBIE TNPU3HAKHA. Buip
M3MEHYMBOCTHU: HEHACIECTBEHHAS U HACJIEICTBCHHASI.

MomndukannoHHas U3MEHUYUBOCTh. Ponb cpempl B (hopMupoBaHnM Moan(uKanumoHHON nW3MeHYmBOCTH. Hopma peakumm mnpusHaka. BapuanmoHHBIA pAj U
BapuanuoHHas kpuBas (B. Moranucen). CBoiicTBa MOIM()UKAIIMOHHON H3MEHYNBOCTH.

I'enoTunueckas m3MeHUYNBOCTh. CBOICTBA TEHOTHITMYECKONH NU3MEHUYNBOCTH. BUIBI TEHOTUITNYECKON N3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTAIlMOHH asl.

KomOuHaTBHAs M3MEHYHBOCTh. Mel03 M TIONOBOM MPOIECC — OCHOBA KOMOWHATHBHOW HM3MEHYMBOCTH. Pojh KOMOWHATHBHOW H3MEHYHMBOCTH B CO3JaHUH
TeHETUYECKOr0 pa3HOOOpa3usl B Mpeieax OJHOTO BUIA.

MyTtanmoHHasi HW3MEHYMBOCTb. Buabl MyTauuil: reHHblE, XPOMOCOMHbIE, T€HOMHbIE. CIOHTAaHHBIE W UHAYUUPOBAHHbIE MyTalMU. SAepHblE U
uuToruiazMaTuyeckue Myrtauud. ComMaTH4ecKhe UM TOJoBble MyTauud. [IpHuvHBI BO3HMKHOBEHMSI MyTauuid. MyTareHbl W WX BJIUSHHUE HA OpPraHU3MBL
3aKOHOMEPHOCTH MYTAIIMOHHOTO IpoIlecca. 3aKOH TOMOJIOTHYECKHUX PsAOB B HaciencTBeHHOW uaMeHunmBoct (H.U. BaBuiioB). BHesnepHas w3MeHUHMBOCTH H
HAaCJEICTBEHHOCTb.



Onueenemuxa u INUEHOMUKA, POib INULEHEMUUECKUX PaKmMOPO8 8 HACIe008aHUY U USMEHYUBOCTIU (DEHOMUNULECKUX NPUSHAKOS8 ) OP2AHUZMOB.

JdemMoHcTpanun

[Toptperst: I'. ne @pu3s, B. Moranncen, H. 1. BaBuios.

Tabnuiper 1 cxembl: «Buapl H3MEHYMBOCTHY, «MOIUBUKAIMOHHAS HM3MEHYMBOCTHY», «KOMOMHATMBHAas W3MEHUUBOCTHY», «Meiio3», «OImIomoTBOpeHUEeY,
«["eHernyeckue 3a00IeBaHUS YCIOBEKa», « BUabI MyTariuii».

O6opynoBaHue: )KUBBIE U TepOapHbIe SK3EMILISIPbI KOMHATHBIX PaCTeHUH, pUCYHKHU (PoTorpadun) )KUBOTHBIX C PA3IMYHBIMU BHJIAMH U3MEHYHBOCTH .

JlaGopaTopuas padoTa «/ccinenoBanue 3aKOHOMEPHOCTEH MOAN(DUKATMOHHOM H3MeHUYnBOCTH. [locTpoeHre BapualimoHHOTO Psiia ¥ BApUAIIOHHON KPHBOI».

IpakTuyeckas padora «Myranun y Jpo30oQuiisl (Ha TOTOBBIX MUKPOIpeapaTax)y.

Tema 14. I'eHeTnKa YesiOBeKa

Kapuorun uenoreka. MexayHapoHas mporpaMma UCCIEIOBaHUs TeHOMa YeIoBeKa. MeToIbl U3YUYCeHUSI TEHETUKH Ye/IOBEKa: MeHealorHYeCKUi, OJTM3HEIOBbIH,
LUTOTeHETUYECKHM, MOMyISIMOHHO-CTATUCTUYECKUH, MONeKyIsapHO-TeHeTnueckuil. CoBpeMEHHOEe OIlpe/ielieHne T€HOTUIA: TOJTHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHUE, B ToM uuciie ¢ nomompio [11IP-anann3a. HacnenctBennslie 3a0oneBanust yeaoBeka. ['eHHBIE U XpOMOCOMHBIE 00JIe3HH YenoBeka. bonesnu c
HAaCJICAICTBEHHON MPEAPacIoiOKEHHOCTRI0. 3HAYCHUE METUITMHCKON TeHETHKH B IMPEMOTBPAIICHUH W JICYCHUHM TEHETHMYECKHX 3a0oiieBaHUi deinoBeka. Memmko-
TreHeTH4IecKoe KOHCYNbTHpoBanne. CTBONOBEIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHYECKHE aCleKThl UCCIIENOBAaHUI B 00JIACTH PEAAKTH POBAHUS T€HOMA H
CTBOJIOBBIX KIIETOK.

Ienernyeckne GakTopbl MOBBIIEHHONW YYBCTBUTENHHOCTH 4YelOBEKa K (PH3MUECKOMY M XUMHUYECKOMY 3arps3HEHHMIO OKpyXaromied cpenpl. ['eHeTHueckas
[PEnpacnoioKEHHOCTh YEJIOBEKA K MATOIOTUSIM.

JdemoHcTpanuu

Tabmuet 1 cxemsl: «Kapuotun yenoBeka», «MeTonbl H3y4eHH TeHETHKY YeJI0BeKay, «I eHeTndeckre 3a00IeBaHmsT YeTOBEKay.

IIpakTuyeckas padora «CocTaBieHHE U aHATN3 POIOCIOBHON.

Tema 15. Cenexkuusi OpranuzMoB

JlomecTuKamms u ceneknus. 3apoKIeHue celeKiuu u aomectukanuu. Ydenne H. V. BaBunoBa o lleHTpax mpoMCXOoXIEeHUS M MHOTOOOpaswsi KyJIbTYPHBIX
pactenuii. Pomp celekmuy B CO3MaHWHM COPTOB PACTEHHH W MOPOI >KMBOTHBIX. COpT, MOpona, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSAJOB B HACIEACTBEHHOW
m3MmerunBoctd H. V. BaBuioBa, ero 3Ha4YeHNe AT CEICKIIMOHHOM paOoTHI.

Meronp! ceneKuoHHON paboThl. VICKycCTBEHHBINH OTOOP: MacCOBBIA M MHAWBUYaTbHBIN. JTasl KOMOWHAIMOHHONW ceneKuu. VcpITaHne POu3BOAUTENEH 110
moroMcTBy. OTOOp IO TEHOTHUITY C TIOMOIIBIO OIIEHKH (JEHOTHITa TOTOMCTBA M OTOOP IO TEHOTHITY ¢ moMotipio aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEeKIHOHHON paloThl. PaauannoHHBIA W XMMWYECKHH MyTareHe3 KaK HCTOYHHK MYyTallil y KyJIbTYpHBIX (opMm
opraHu3MoB. Vcronp30BaHNe TeHOMHOTO PEAaKTHPOBAHMS M METOIOB pekoMOnHaHTHBIX JIHK 11 momy4eHns ncxomHoro Matepurana JUTsk CeNeKIINU.

[lomyuenne mnomumonnoB. BHyTpuBHOoBas ruOpuan3anui. bBIM3KOpOICTBEHHOE CKpeIWBaHWE, WM WHOpUAWHT. HepomcTBeHHOe CKpelMBaHWe, WA
ayropuauHr. ['ereposuc u ero mpuanHbL. Mcronb3oBanue rereposnca B ceneknun. OtnanéaHas rudpuanzanus. [Ipeomgonenne Oecrionns MeXBUIOBEIX THOPHIIOB.
JocTuKeHus CeNeKUUU PACTEHUN U KUBOTHBIX. «3e1EHAsl pegontoyusy.

CoxpaHeHre 1 H3y4eHHEe TeHETHIECKUX PEeCypCOB KYJIbTYPHBIX PACTEHUH U UX JUKUAX POIUYEH IUIsl CO3JaHMs HOBBIX COPTOB M THOPUIIOB CENTECKOX 03HCTBEHHBIX
KyIbTYyp. M3yuenue, coxpanenue u ynpasieHue 2eHeMudeCKUMU pecypcamil CenbCKOXO3SUCMBEHHbIX U HPOMBICIOBbIX JCUBOMHLIX 6 UeNaxX YIyuuleHus
Cyuecmeyiowux U co30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCIe ¢ NPUMEHEHUEeM COBDEMEHHbIX MeMmOo008 HAYUHLIX UCCIe008AHUL, Nepedosblx uoell u
nepcneKkmueHblx MexXHONI02Ul.

JdeMoHcTpanuu



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

Tabmuup! 1 cxembl: «LIeHTPBI MPOUCXOKACHUS U MHOTO00pa3usi KyIbTYPHBIX PacTeHHUN», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOW M3MEHYHBOCTI,
«Mertonsl cenexkuumn», «OTaanénnas ruopuanzanus», «MyTareHes».

JlaGopaTtopHasi pabota «/3yueHue copToB KyJIbTYPHBIX PACTEHUH U MOPOJ AOMAIIHUX KUBOTHBIX».

JlabopaTtopHas padota «/3yueHre METOIOB CEIEKITUU PACTCHUI».

IIpakTnyeckas padora «lIpuBrBKa pacTeHU».

IOkckypensi «OCHOBHBIE METO/BI M JIOCTHIKCHUS CENEKIMHM PACTEHUH M JKUBOTHBIX (HA CENEKIIMOHHYIO CTAaHIMIO, TUNIEMEHHYIO (pepMy, COpTOMCHBITATEIbHBIN
y4acTOK, B TEIJIMYHOE XO3HUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UM HAYIHOT'O IICHTPA)».

Tema 16. buotexHoJ0rus U CHUHTETHYECKAsI OUOJIOTUA

OOBEKTHI, HCNONBb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIC U TKAHEBBIE KYJIBTYPhl, MUKPOOPTaHU3MBI, UX XapaKTEepUCTHUKA. TpajuIlOHHAs OMOTEXHOJIOTHS:
xJieborevueHne, moydYeHne KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAeNEe. Mukpodnuonoruueckuii cuaTe3. OOBEKTHl MUKPOOMOIOTHIECKUX TeXHONIOTHi. [Ipon3BoacTBO
OenKka, aMMHOKHCIIOT ¥ BUTAMMHOB.

Co3ganne TEXHOJMOTUH W WHCTPYMEHTOB II€IEHANPABICHHOIO M3MEHEHHUS W KOHCTPYHPOBAHMUS T€HOMOB C IENBIO MONMYYEeHHUS] OPTaHW3MOB U WX KOMITOHEHTOB,
COJIepXKaIIMX HEe BCTPEUAIOIINECS B IPUPOIE OMOCHHTETUIECKHE TTyTH.

Krnerounas uaxeHepusi. MeTonbl KyJIbTyphl KJIETOK M TKaHel pacTeHuil u )UBOTHBIX. Kprnobanku. CoMaTrueckasi THOpUIM3alis B COMAaTHUECKHI IMOpHOTreHes.
Hcnonp3oBaHue ramjionioB B CEIEKUHUHM PACTEHUU. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANLHLIX U NOJUKIOHATbHLIX AHMUmen 6
MeOduyune. VICKyCCTBEHHOE OIJIOAOTBOpEHHE. PEKOHCTPYKIMS SIMLEKIETOK M KJIOHHPOBaHHWE XUBOTHBIX. METOA TpaHCIUIAHTALUM siep KIETOK. Iexnonozuu
0300p06GAEHUS, KYTbIMUBUPOBAHUS U MUKPOKIOHANBHO20 PA3MHOICEHUS CENIbCKOXO3AUCMBEHHBIX KYIbIMYD.

XpoMocoMHasi M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W KoHCTpyupoBaHue pekomOuHaHTHBIX JIHK. Cozdanue mpanceenmvix opeanu3mos.
JlocTrXKeHus U NePCIEKTUBBl XPOMOCOMHON U T'€HHON MHKEHEPHH. DKOJIOIMUECKHE U THUECKHUE IIPOOJIeMbl T€HHOM HHKEHEPHUH.

Menumuackue OunorexHonoruu. Iloctrenomnuas mudpoBas memunmaa. IIP-muarsoctuka. MeTaOOMOMHBIM aHANHM3, TEHOICHTPHYCCKHH aHaJIu3 IMPOTeoMa
YeloBeKa /Il OLEHKH COCTOSIHMS €ro 310poBbs. lcronb3oBaHuEe CTBOJIOBBIX KIETOK. TaprerHass Tepanust paka. 3D-Ononmmxenepust anst pa3paOoTku
(yHIaMEeHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOIUH, CO3aHNs KOMIIJIEKCHBIX TKaHEH coueTaHneM TEeXHOJIOIMi TpEXMEpHOro OMONpUHTHHTA U ckaddonaunra ms
pelreHus 3agad NepCOHAIN3UPOBAaHHON METUIVHEI.

Co3pnaHne BEKTOPHBIX BAaKIMH C ILENbI0 OOecredyeHHs KOMOMHMPOBAaHHOM 3ammThl OoT Bo3Oynuteneid OPBU, ycraHoBieHne MONEKyNISpPHBIX MEXaHH3MOB
¢ynkunonuposanusi PHK-conepkammx BUpycoB, BEI3BIBAIOIIMX 0CO00 ONMacHbIe 3200JIeBaHMUS YeTIOBEKA U KUBOTHBIX.

JdemMoHcTpauun

Tabmuuel u cxemsl: «Vcrnonb30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM NPOU3BOACTBEY, «KiteTouHas nHxKeHepus», «1 eHHast HHKEHEPHD».

JlaGopaTtopuas padora «l/3yueHne o0beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IlonyueHre MOTOYHOKHUCIBIX TPOAYKTOBY.

Ikekypeust «bruorexHomorus — BaXXHeHmas MpoU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE IPOU3BOJICTBO)Y.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O BUOJIOT'MU HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUS
JJMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranapnuBaeT TpeOOBaHMSI K PE3yJIbTaTaM OCBOCHHUS OOYUYAIOIIMMUCS MPOrpaMM CPEAHEro odmiero oOpa3oBaHus: JIMYHOCTHBIE, METAPEIMETHBIC
U TIpEAMETHBIE.

B cTpykType NTUYHOCTHBIX pe3ylbTaTOB OCBOCHHUSI MPOrpaMMbI IO OMOJIOTMU BBIIENCHBI CIEAYIONIHE COCTABIISIONINE: OCO3HAHUE 00yUYaIOMIUMUCS POCCUHCKON
TPaXIAHCKOH WIEHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BHTHIO, CAMOCTOSATEILHOCTH W CaMOOIIPEIENCHUI0, Haauyue momusayuu K OOydeHHI0 OWOJIOruy,
yereHanpaeieHHoe pazeumue BHYTPEHHUX YOXKIEHUN JIMYHOCTH Ha OCHOBE KIFOUEBBIX [EHHOCTEH U MCTOPUYECKUX TPAAUIMHA Pa3BUTHs OMOJIOrMYECKOro 3HAHMS,
20MOBHOCMb U  CHOCOOHOCHb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCGH JIEATENBHOCTH IIGHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMHU, NPUCYIIUMH CHCTEME
OMONIOrMUECKOTr0 00Pa30BaHUs, HAIUYUE NPABOCOZHAHUSL FKOJIOTUIECKON KYIBTYPbI, CHOCOOHOCMU CMABUMb TIEIA Y CTPOUTH )KU3HEHHBIC TUIAHbI.

JInuHOCTHBIE pPE3YIbTaTbl OCBOCHUSA IIPOIrpaMMbl I10 6I/IOHOFI/II/I JOCTUTAKOTCA B C€IWHCTBEC y‘-IGGHOﬁ M BOCIIMTATEILHOMN ACATCIBHOCTH B COOTBETCTBHU C
TpaauIIOHHBIMHA pOCCHfICKHMH COLUOKYJIbTYPHBIMU, UCTOPUYCCKMMU U NTYXOBHO-HPABCTBCHHBIMH HCHHOCTAMU, IPUHATBEIMHA B O6III€CTB€ ImpaBujIaMd U HOpMaMU
IIOBCACHUA 1 CHOC06CTBy}OT nmpoueccaM CaMOIIO3HaHUA, CAMOBOCIIMTAaHUA U CaMOpPa3BUTUA, Pa3BUTUA BHy’I‘pCHHGﬁ MMO3UIUHN JIMYHOCTH, NMAaTPUOTH3MA U YBAXKCHUA K
3aKOHY M IIPaBOMOPSIKY, YEJIOBEKY TpyJa W CTaplieMy IOKOJCHHIO, B3aMMHOIO YBa)KEHHS, OCPEKHOTO OTHOIICHHS K KYJIBTYPHOMY HACICOHIO W TPaIUIHSIM
MHOTOHAIMOHAJIBHOTO Hapozaa Poccuiickoit denepaniu, NpUpoie U OKPYKaIOIIEH cpere.

JImgHOCTHBIE PE3yIbTaThl OCBOCHHS Y4eOHOro mpemmera «bHOJOTHS» IOKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPECHHEH TO3MITMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIlNi, TIO3WTHBHBIX BHYTPEHHUX YOSKICHWUN, COOTBETCTBYIOIINX
TPaJAULINOHHBIM IIEHHOCTSIM POCCHHCKOro OOIecTBa, paciinpeHne KU3HEHHOTO OIbITa M OIbITa ACATEIBHOCTH B IIPOIECCE pealln3aliy OCHOBHBIX HAaIlpaBIICHHUIMA
BOCIIMTATEIIbHOM JIEITETFHOCTH, B TOM YHCIIE B HaCTH:

1)rpaaaHckoro BOCIIMTAHHUSI:

chOpMHUPOBAaHHOCTH TPAKIAHCKON TO3UIINU 00YJArOIIErocsl Kak aKTHBHOTO W OTBETCTBEHHOI'O YIeHa POCCHIICKOT0 00IIecTBa;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX MTPaB M 0053aHHOCTEH, YBa)KEHNE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW [ESATENFHOCTH TPU CO3JaHWM YYEOHBIX IPOEKTOB, PEIICHUH YYEeOHBIX W TO3HABATENBHBIX 3a/a4, BBHITOJIHEHUH
OMOIOTMYECKIX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIPEAENSITh COOCTBEHHYIO MO3UIIHIO TI0 OTHOIIEHUIO K SIBICHUSIM COBPEMEHHOMW KU3HU U OOBSICHITH €€;

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBHSIX HEOOXOTUMOCTh KOHCTPYKTHBHOTO B3aMMOZEWUCTBUS JIIOJEH C Pa3HBIMH yOSKISHHUSIMH, KyJIbTYPHBIMH HEHHOCTSIMH U
COITMATHHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOIIECCE COBMECTHOTO BBIIONHEHUS YIEOHBIX, TO3HABATENFHBIX M UCCIIEAOBATEIbCKAX 3aa4, YBAXHUTEIHHOT O OTHOIIEHUS K
MHEHHIO OMTIOHEHTOB MPH 00CYKISHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JEATEITHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

chOpMHUPOBAaHHOCTH POCCUHCKOM TpakIaHCKON UACHTUYHOCTH, TATPUOTHU3MA, YBKEHHS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHoi, ropaoctu
3a cBOi1 Kpaii, cBoto PonnHy, CBOI SI3BIK U KYJIBTYPY, IIPOIILUIOE M HACTOAIIEe MHOTOHAIIMOHAIILHOTO Hapona Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEANIO U TAMATHUKAM MPUPOJBI, AOCTHKEHHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CHOCOOHOCTh OIEHUBATH BKJIAJl POCCUHMCKUX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OMOJIOTMU, TOHUMAHHS 3HAYCHUS OMOJIOTMU B TIO3HAHWU 3aKOH OB IPHPOIBI, B
JKU3HU YEIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KEHHIO U 3anute OTeuecTBa, OTBETCTBEHHOCTH 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME IyXOBHBIX LIEHHOCTEW POCCUHUCKOT0 HapOAa;

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO MOBEACHUS;

CHOCO6HOCTL OLICHMUBATh CUTyallUIO U IPUHUMATL OCO3HAHHBIC pECHICHUA, OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBECHHLIC HOPMbI U IIEHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOHYMBOT'O OYIYIIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM DOJAUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPHUHATHS IIEHHOCTEH CEeMEWHOW J>XU3HM B COOTBETCTBUHU C
TpaJulsIMUA HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHMS:

OCTETUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAA 3CTECTUKY 6BITa, HAay4YHOI'O U TEXHUYECKOI'o TBOpUYECCTBA, CIIOpTa, Tpyaa, O6IlIeCTBeHHbIX OTHOIHCHI/IP‘I;

MMOHUMaHUE SMOIIMOHAJILHOTO BO3/IEUCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXKCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUEC MIPOABJIATE Ka4CCTBA TBOp‘IeCKOfI JIMYHOCTH,

5) pusznueckoro BocnuTanusi, POPMHUPOBAHUS KYJIbTYPHhI 310POBbSI M 3IMOIMOHAJILHOTO 0J1arONoJIyYnsl:

MMOHMMAaHWE U peanu3aliys 3[0POBOro M 0e30macHOro o0pasa KU3HH (3J0POBOC MHUTAHUE, COONIIOJCHUE TMIMEHUYECKUX IMPABUII U HOPM, cOaJlaHCUPOBAHHBIN
PEXUM 3aHATHH W OTABIXa, PEryisipHas (usndeckas akTHBHOCTh), OEPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PH3MUYECKOMY U
TICUXWYECKOMY 3/I0POBBIO;

MMOHMMaHHWeE IIEHHOCTH TIPaBUJI MHANBUIYAIBHOTO U KOJJIEKTHBHOT'O O€30MIaCHOT0 TIOBEJICHHSI B CUTYaIIHSIX, YTPOKAIOIMINX 30POBBIO M JKU3HH JIIOIEH;

OCO3HAHUE MOCITIEACTBUN U HEMTPHUATHS BPEIHBIX MPUBbIUEK (YIOTpEOIeHNS aJIKOroisi, HAPKOTUKOB, KypeHHs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYIy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTHBHOHN NESTENFHOCTH TEXHOJIOTMYECKOW W COIMAIBHOW HANpPaBIEHHOCTH, CIOCOOHOCTh MHHMIIMHMPOBATH, IJIAHUPOBATH M CAMOCTOSATEIHHO
BBITIONHSATH TAKYIO IE€ATEbHOCTD;

HWHTEpEC K pa3sNuYIHbIM cepam mpodeccrnoHaIbHON AeITENFHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BEIOOp OyayIiel mpodeccru U peaJn30BhIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BAHHUIO HA TIPOTSDKEHUH BCEH KHU3HM,

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

JKOJIOTUYECKH [IEIeCO00pa3HOe OTHOIIEHNE K IPUPOJIe KaK HCTOYHHKY KM3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS 3KOJIOTMYECKOW KYIBTYphI: TPHOOPETEHNE OMBITA TUIAHUPOBAHUS ITOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TIOCIIEACTBHUA JJISI OKPYIKAroIIei
Cpenpl;

0CO3HaHUE III00aJTHLHOrO XapaKTepa IKOJIOTHUECKUX MTPOOIIEM U ITyTel X PElIeHUs;

CHOCOOHOCTh HCIONB30BAaTh MpHOOpeTaeMble TpH W3yYEeHUHM OWOJIOTMH 3HAaHWS W YMEHUS NpPU PEHIeHHd NpoOieM, CBSA3aHHBIX C PaldOHAIBHBIM
MIPUPOJIOTIONE30BaHNEM (COOIIOICHHE TPABWII TOBEACHHUS B NPUPOJE, HAINPABICHHBIX HAa COXpPaHEHHE PaBHOBECHS B IKOCHUCTEMAaX, OXpaHy BHJIOB, IKOCHUCTEM,
ouocdepsr);



AKTUBHOE HETPUATHE JCHCTBUHN, MPUHOCSIIUX BPEI OKPYXKAIOIICH MPUPOIAHON cpelle, yMEHUE MPOrHO3UPOBATh HEOJIATOMPHUITHBIC DKOJIOTHYECKUES TTOCIICACTBHS
MPEANPUHUMAEMBIX JISHCTBHIA U TIPEIOTBPAIATh UX;

HaJMYue Pa3BUTOrO DKOJOTHYECKOTO MBIIUICHUS, HKOJIOTHMYSCKONH KYJIbTYPhl, OIBITA JCATEIBHOCTH OSKOJOTMYECKONH HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATLCS MIMU B TIO3HABATEIBHON, KOMMYHUKATUBHOW M COIMAILHON NMPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JCATEILHOCTH 3KOJIOTMYECKOM
HaIPaBJICHHOCTH;

8) meHHOCTH HAYYHOTO NO3HAHUSL:

c(hOPMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIIECCTBEHHOW NPAKTUKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIBTYD, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHKE S3bIKOBON U YUTATEIBCKON KYJIBTYPhI KaK CPEACTBA B3aUMOACHCTBUS MEKIY JIFOJIbMHU U MIO3HAHUS MHUPA,;

MMOHMMaHUE CIHeU(pUKA OUOJIOTMM KaK HayKH, OCO3HaHUS €€ poiau B (POPMUPOBAHMH PAIMOHAIBHOTO HAYYHOrO MBIIIICHHS, CO3JaHUU IEIOCTHOIO
MPEJCTABJICHUST 00 OKPYXKAIOLIEM MHUpPE KaK O SIUHCTBE NPUPOIbI, YEOBEKA W OOIIECTBAa, B MO3HAHUM HPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH IpoOjieM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOIMHM JUIS COBPEMEHHOHM LMBHIIM3AIlMH: OOECIEUYCHHsS HOBOTO YPOBHS DPa3BUTHS MEAMIIMHBI, CO3JaHUE IEPCIIEK THBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peIlIaTh PECypCHbIE MPOOIEMbI Pa3BUTHS YEIOBEUECTBA, IMOMCKA IMyTed BBIXOAAa K3 IIOOAJBHBIX JKOJOTHYCCKUX NPOOIEM U
obecrieueHus mepexo/ia K yCTOMYUBOMY Pa3BUTHIO, PAIIMOHAILHOMY MCITOJIb30BAHUIO IPUPOIHBIX PECYPCOB M (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB K M3HH;

3aMHTEPECOBAHHOCTh B MOJYYSHHH OMOJIOTHYCCKUX 3HAHHMM B I[EJISX MOBBIIICHUS OOIICH KYJIbTYpPbl, €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, KaK COCTABHOW YacTH
(hyHKIIHOHATHHOW TPAMOTHOCTH 00yJarommxcs, (GOpMHUPYEMOH IMPH H3YICHUH OHOJIOTHH;

MOHUMAaHHUE CYINTHOCTH METOJIOB IO3HAHUS, HCIONB3YEeMbIX B E€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIONB30BaTh IMOMyYaeMble 3HAHUS JUIl aHajin3a |
OOBSICHEHHUSI SIBICHUH OKPYKAIOMIET0 MUPA U MPOUCXOAANMX B HEM HM3MEHEHWH, yMEHHE JienaTh OOOCHOBaHHBIC 3aKJIIOUCHUS HAa OCHOBE HAYYHBIX ()aKTOB U
HMMEFOIIUXCSI TAHHBIX C [ENBI0 TIOTYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENILHO UCIIONB30BATh OMOJIOTHYECKHE 3HAHHS ISl pEIICHUs TIPOOJIEM B PeabHBIX JKU3HEHHBIX CUTYAIHSIX;

OCO3HaHWE [IEHHOCTH HAYYHOM JIESITEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO W UCCIIEIOBATENLCKYIO JIEITEIbHOCTh HHIMBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpPA30BAHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWH MO OMOJIOTUH B COOTBETCTBHU C
XKU3HEHHBIMU MTOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOEHMS Y4eOHOro mnpenmera «bHONOrHMs» BKIIOYAKOT: 3HAYMMBIE 111 (DOPMHUPOBAHUS MHPOBO33PEHHUS O00YYarOLIUXCS
MEKAMCLHUIUIMHAPHBIE (MEXKIpeaIMeTHbIe) OOIIeHayYHbIE MOHSITHSA, OTPAKAIOLIME LEIOCTHOCTh HAyYHOM KapTHHBI MHpa U CHeUH(UKY METONOB IO3HAH U,
HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, SIBICHHE, MPOLECC, CUCTEMAa, HAyYHbIH (DaKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS,
HCCclieloBaHNe, HaOIIoeHne, U3MEPEHHUE, HKCIIEPUMEHT U JPYTue); YHUBEpcallbHble yuyeOHble AeHCTBHA (II03HABATEIbHBIE, KOMMYHUKATHBHBIE, PErYISATUBHBIE),
obecriednBatome (popmupoBaHue (yHKIHOHATBHOW I'PAMOTHOCTH W COLMAIBHOW KOMIIETEHIHMH OOy4aroIuXcs; CIIOCOOHOCTh OOYYaroLIMXCsl HCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHHSI M YHUBEPCAJIbHbIE ydeOHbIE JEHCTBHUS B I03HABATENILHON U COLIMATILHOM ITPAKTUKE.

B pesynpraTe m3ydeHuss OMONOrMM Ha ypOBHE cpegHero oOumiero oOpa3oBaHus y oOywaromerocst Oyayr cOpMUpOBaHBI NO3HABATEIbHbIE YHHBEPCAJIbHbIE
yueOHBIE 1efiCTBUS, KOMMYHUKaTHBHbIE YHUBEPCAJIbHbIE yueOHbIE IEHCTBUS, PETYISITUBHBIE YHUBEPCAJIbHBIC yueOHbIE 1eHCTBUS, COBMECTHAS €5 TEIBHOCTb.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOECHHSI IPOrPaMMBbl CpeIHEro 00IIero o0pa3oBaHusl JOJKHBI OTPaXaTh:



OsiaeHue yHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1)0a3oBble Jornyeckue AecTBUs:

CaMOCTOATENIFHO (HOPMYINPOBAThH U aKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpUBATh €€ BCECTOPOHHE;

WCTIOJIb30BaTh MPH OCBOCHHM 3HAHWH MPHEMBI JOTMYECKOTO MBIIUICHHS (aHAllM3a, CHHTE3a, CPaBHEHUs, KilacCU(pHUKAanuu, 0000IICHUS), PACKPBIBATH CMBICT
OMONOTMUECKHX TOHSTUH (BBIIEIATD X XapaKTEePHbIC PU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMH MOHSATHIMH);

OIPEIEIST e ASSITeNbHOCTH, 3a/1aBasi MapaMeTpbl M KPUTEPUHU UX JOCTHIKEHHS, COOTHOCHTD PE3YJbTaThl JeATEIbHOCTH C TIOCTaBJICHHBIMH LIEISIMHU;

WCTOJIb30BaTh OMOIOTHYECKHE OHSATHS JJ1sl OOBSICHEHUS (PAKTOB M SIBJICHUH KHBOH IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyKJeHUs! (WHAYKTUBHBIC, IEAYKTHBHBIE, TI0 aHAJOTHH), BBISBIISTH 3aKOHOMEPHOCTH W MPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHHUSIX,
(OpMYITUPOBATH BBIBOJIBI U 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJCTIbHBIE CPEICTBAa Uil IMPEACTABICHUS CYIISCTBEHHBIX CBS3€H W OTHOLICHWH B M3ydaeMbIX OHOIOTMYECKHX OOBEKTaX, a TaKKe
MPOTHBOPEUNI Pa3HOTO POJia, BBISBICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH PelIeHHsI TPOOIEMBI C YUETOM aHaJIM3a UMEIOIINXCS MaTepHAaIbHBIX M HEMAaTEepHAIILHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIHLHOCTD, OIEHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISM, OIIEHUBATh PHCKH TIOCIIEACTBUI JIeATENLHOCTH;

KOOPJMHHPOBATH M BBIOIHSTH PA0OTY B YCIOBUSAX PEATBHOrO, BAPTYAIBHOTO M KOMOMHHPOBAHHOTO B3aHMOJICHCTBHSI;

pa3BUBATh KPEaTHBHOE MBIIICHNE TIPU PEIIEHNH )KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIEI0BATENbCKHE A€ CTBUS:

BlaJleTh HaBbIKAMHM y4eOHO-MCCIENOBAaTEIbCKOW M IPOCKTHON JAEATEeIbHOCTH, HABBIKAMU pa3pelleHus] NpoOjeM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSTEIBHOMY ITOUCKY METOOB PEIICHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO Pa3JInYHbIX METO0B I103HAHHUS;

UCTIONB30BATh PA3IMYHbIC BUIBI ICATEIBHOCTH 10 TIOMyIEHHIO HOBOTO 3HAHUS, €0 HHTEPIPETAINH, TPeoOpa30BaHHUIO U MPUMEHEHHUIO B yIEOHBIX CUTYalUsX, B
TOM YHCJIE IIPU CO31aHUM yueOHBIX U COLMAJIbHBIX IPOEKTOB;

(hopMHUpOBaTh HAyUYHBIH TUII MBIIUICHHUS, BJIaIETh HAYYHOM TEPMUHOIOTHEN, KIIIOUEBBIMU MOHATHSIMU U METOaMU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJa4l B 00pPa30BaTEIbHON JEATEIbHOCTH U )KU3HEHHbIX CUTYaLUsIX;

BBISIBJISATh IIPUYMHHO-CJICACTBEHHBIC CBSI3M U aKTyaJU3UpPOBATH 3a/ady, BBIABUIATh I'MIIOTE3y €€ pELIeHUs, HaXOIUTh apryMEHTHl AJIS JI0KA3aTebCTBA CBOUX
YTBEPKICHUH, 3a1aBaTh IApaMETPhl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH IOMYUCHHBIE B XOJI€ PELICHUS 3a1a41 Pe3yIbTaThl, KPUTUUECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

OCYLIECTBIIATH LieJIeHANIPAaBICHHBIN IOMCK [IEPEHOCca CPEACTB U CIIOCOO0B NEHCTBUS B IPOGECCHOHAIBHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B MI03HABATEIBHYIO M IIPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE UJICH, NIPEJIaraTh OPUTHHAIBHBIC IOIXO/bI U PEIIEHNS, CTABUTh IIPOOJIEMBI U 3aa4H, JOIYCKAIOIIUE aIbTePHATUBHbIC PEILICHHS.

3) padora ¢ unopmanmeii:

OPHEHTHPOBATLCSI B PAa3NMYHBIX HCTOYHHMKAX HHGOpMauuu (TeKcTe y4eOHOro mHocoOWs, Hay4HO-TIONMYJISIPHOW JIUTEpaType, OHMOJOrMYECKHX CIIOBapsX H
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHeTe), aHanm3upoBaTh HHGOPMALMIO pa3IMYHbIX BUAOB U (pOpM IpencTaBlIeHUs, KPUTUIECKH OLICHUBATH €€
JOCTOBEPHOCTH U HETIPOTHBOPEUYNBOCTE;

($hopMyTUpOBaTh 3alpPOChl M MPUMEHSATh Pa3InYHbIe METOABI NPU MOHMCKEe U O0TOOpe Ouonornueckoll MH(opManru, HEOOXOAUMOW IS BBIIOJHEHUS y4eOHBIX
3aj1a4;



npuoOpeTaTh OMBIT MCHONB30BAaHHUS WHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY AKTHBHOTO WCIIOJIB30BAHMS Pa3IUYHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOSATEIFHO BEIOMPATh ONTUMANIBHYIO OPMY MIpeACTaBICHUS OMOIOrnueckoi nHpopManuu (CXeMbl, TpaduKy, THarpaMmbl, TAOJIHILIBL, PUCYHKH H JPYrOe);

WCTIOJIb30BaTh HAYYHBIN SI3bIK B KayeCcTBE CPEACTBa NMpH padoTe ¢ Ouosormueckod MHQopmalueil: MpUMeHSTh XUMHUYECKUe, (pu3ndeckue U MaTeMaTHUECKUE
3HaKH ¥ CUMBOJIBI, (hOpMyIIbl, a00peBUATYpy, HOMEHKIIATYPY, UCIIONB30BaTh M MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISITHOCTH;

BJIa/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTH HH(OpMALUH, HHPOPMAIIMOHHOH 0e30IMIaCHOCTH JTMYHOCTH.

OsiageHue yHUBepPCAJbHBIMIA KOMMYHUKATHBHBIMU IHCTBUSIMH:

1)o0urenne:

OCYIIECTBIATh KOMMYHUKAIIMK BO BceX cepax jKW3HHU, aKTUBHO YYaCTBOBAThH B JIMAJIOre WM JUCKYCCHUHU TIO CYIIECTBY 00CYXKIaeMOi TeMbl (YMEHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJACHHMsSI OTHOCHUTENHHO BBITIONHEHHS MpeAjaraeMoil 3aJlaud, yYUTHIBATh MHTEPECHl M COTJIACOBAaHHOCTH MO3WIMN JPYTUX yYaCTHHUKOB
JIajora Wi JUCKYCCHUH);

pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIIEHHUS, IOHMMATh 3HAYEHHE COIHANLHBIX 3HAKOB, MPEANOCHUIOK BOSHWKHOBEHHS KOH(IUKTHBIX CHUTyalldil, yMETbh
CMSITYaTh KOH(QIMKTHI U BECTH MIEPErOBOPHI;

BIIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aMOJICHCTBUS, IIOHMMATh HAMEPEHUS JPYTHX JIIOJICH, IPOSIBIISATh YBAXKUTENLHOE OTHOIIICHHE K COOSCETHUKY U B
KOppeKTHOU (opMe GOpMYIIUPOBATH CBOW BO3PAKEHHS

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOKO TOUYKY 3PEHUS C UCTIOIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2)coBMecTHas! AeSITEJIbHOCTD:

MOHMMATh M HCIIONIB30BaTh MPEUMYINECTBA KOMAHIHOW M MHAMBHIYaJIbHOH PaOOTHI MPU pelIeHHH OMOIOrHYecKol MmpoOieMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHHS TPYNIOBBIX ()OPM B3aMMOACHCTBHS IIPU pELICHUH y4eOHOH 3a/1auy;

BBIOMPATh TEMAaTHKY U METOIBI COBMECTHBIX JEHCTBUI ¢ YIETOM OOIIMX MHTEPECOB M BO3MOXXHOCTEH Ka)KIOTO WICHA KOJIJICKTHBA,

[IPUHUMATh LIEId COBMECTHOH NESITENbHOCTH, OPraHU30BbIBATh U KOOPJUHHUPOBATh ACHCTBUSA 1O €€ NOCTHKEHUIO: COCTaBJIAThH IUIaH NEUCTBHUM, pacHpeneisiTh
ponu ¢ y4€TOM MHEHHH y4aCTHUKOB, 00CYKIATh PE3yIbTaThl COBMECTHON PaOOTHI;

OLIEHMBATh Ka4E€CTBO CBOETO BKJIAa/1a M KaXKIOI'0 y4aCTHHKA KOMaH bl B OOIIMI pe3yabTaT IO pa3pabOTaHHBIM KPUTEPHSIM;

IpeAIaraTh HOBbIE IPOEKTHI, OLIEHUBATD UIEH C IO3ULMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOM 3HAUYMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMUECKOE NTOBEACHNE B PA3IMUHBIX CUTYaLUsX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHNE, ObITh MHUIIMATUBHBIM.

OnJiajleHUe YHHBEPCAJbHBIMH Pery/IATUBHBIMU JAeHCTBUSIMH:

1)camoopranusanus:

HCIOJIB30BaTh OMONOrMYECKUE 3HAHUS 1151 BBISIBICHUS TPOOJIEM M UX PELICHUS B )KU3HEHHBIX U YU€OHBIX CUTyaLUsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWMH II€JIEBbIE€ U CMBICIOBBIE YCTAHOBKHM B CBOMX JCHCTBHAX M MOCTYNKAX 110 OTHOLICHHUIO K JKUBOW IPUPOIE, CBOEMY
30POBBIO U 3I0POBBIO OKPYIKAIOLIHX;

CaMOCTOSATEIIBHO OCYILIECTBIIATH ITO3HABATEIBHYIO JIESITENbHOCTD, BBIIBJIATH NPOOJIEMBI, CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaul B 0Opa30BaTEIbHOM
JeATEIbHOCTH U )KU3HEHHBIX CUTYaLHIX;

CaMOCTOSATEIIBHO COCTABIIATH IJIaH PELICHUs TPOOIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEATIOYTEHUH;

JlaBaTh OLCHKY HOBBIM CUTYaLUsIM;

pacimpsATh paMKH y4eOHOr o IpeMeTa Ha OCHOBE JINYHBIX NP EANOYTEHHH;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;



OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (JOPMHUPOBAHUIO H MPOSBICHUIO IIUPOKOW SPYAMIIMH B PA3HBIX 00JIACTSAX 3HAHMIA, TOCTOSIHHO TOBHINIATH CBOW 00pa30BaTEIbHBINA U KyJIbTYPHBIH
YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlUSM, BHOCUTh KOPPEKTUBHI B ICITEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YIHTATOB IIETISIM;

BJIQJICTh HABBIKAMHU IIO3HABATEIBHON pPE(IECKCHU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBUHA M MBICIHMTEIBHBIX IPOILECCOB, MX PE3YJIBTATOB U OCHOBaHUIA,
KCIIONb30BaTh MPUEMBI peIICKCHHU IS OLICHKU CUTYAIlUH, BIOOPa BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO ITPHHUMATH PEIICHHS TI0 UX CHIDKEHUIO;

NIPUHUMATh MOTHBBI M apTYMEHTHI APYTUX TP aHATN3€E PE3yIbTATOB JACATEILHOCTH;

3)npunaTue cedd U APYrux:

MPUHUMATH Ce0sl, TOHMUMasi CBOM HEJAOCTATKH M JJOCTOUHCTRA;

NIPUHUMATH MOTHBBI M aPTYMEHTHI APYTUX IIPHU aHATU3E PE3yIbTATOB JACATCILHOCTH;

MIPU3HABATH CBOE TIPABO U MIPABO JIPYTHX HA OIMINOKH;

Pa3BHBATh CIIOCOOHOCTh TIOHUMATh MUP C MO3UIMH JPYTrOro YejIOBeKa.

HNPEAMETHBIE PE3YJIbTATbBI

IIpeamerHble pe3yapTaThl OCBOEGHUs COAEpKaHUsS yueOHOro mpenmera «buonorus» Ha yriayOJ€éHHOM YpOBHE OpHUEHTHPOBaHBI Ha oOecrieueHHue NMpoUIbHOIO
oO0yueHust oOydamomuxcs Ouonornd. OHHM BKIIOYAIOT: CHEHM(pHUYESCKUE I OHONOrMHM HaydHbIC 3HAHHS, YMEHHS M CIOCOObI JEHCTBHHM II0O OCBOCHHIO,
UHTEpIpeTaly U Mpeo0pa3oBaHUIO 3HAHUN, BUIBI ESTEIBHOCTH 10 MOJIY4YEHHIO HOBBIX 3HAHUN M MX NPUMEHEHUIO B PA3JIMUHBIX y4eOHBIX, @ TaK)KE B peajbHbIX
XKHU3HEHHBIX cUTyauusax. IIpenmMerHele pe3yapTaThl IpeacTaBiIeHbl 110 ToJaM U3yUeHHUs.

IIpeamerHsle pe3ynbTaThl OCBOEHHS yueOHoro npeamMera «buonorus» B 10 knacce nOMKHBI OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE€ U POIM OMOJIOTHMM B CHCTEME €CTECTBEHHBIX HAayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpPA, B NO3HAHUU
3aKOHOB IPUPOJIBI U PELICHUH MPOOJIeM PaLlOHATIBHOIO IPUPOIOIOIb30BaHMSI, O BKJIaJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOIOTUY;

BJIA/ICHUE CHCTEMOHl OMOJOrMYecKux 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJNAraroIlue OHOJIOTMYECKHME TEPMUHBI U TOHATHSA (KU3HB, KIETKA, OpPTaHHU3M,
MeTabonu3M, T'OMEOCTa3, CaMOPEryJALUs, CaMOBOCIIPOM3BENECHUE, HACIEICTBEHHOCTb, M3MEHUYUBOCTb, POCT M Pa3BUTHE), OMOJIOrMYECKHE TEOpUH (KIETOYHAs
teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocomMHasi Teopusi HaciencTBeHHOcTH 1. Moprana), yuenus (H. M. BaBunoBa — o meHTpax MHOr0ooOpasus u
MPOUCXOKICHUS KYIbTYPHBIX PACTEHUH), 3aKOHBI (€AMHOOOPAa3Hsi IOTOMKOB I1EPBOr0 MOKOJIEHHS, PACILEIJICHUS], YUCTOTHI TaMeT, He3aBUCUMOro HacienoBaHus I
Memnnernst, TOMOIOTHYECKHUX PSIOB B HaciIeCTBEeHHOW n3MeHunBocTy H. 1. BaBuiosa), mpuHIHAIE! (KOMITJIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOAAMU HaY4YHOr'O IO3HAHUS, UCIIOJIb3YEMBIX B OMOIOTHYECKUX UCCIIEOBAHUAX KUBBIX 00BEKTOB (ONMUCAHUE, U3MEPEHNE, HAOIIOJCHUE,
JKCIIEPUMEHT);

YMEHHUE BBLACIATH CYIIECTBEHHBIE NPU3HAKH: BHPYCOB, KIETOK IMPOKApUOT M 3YKAPHUOT, ONHOKIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
Oaxtepuii, rpubOB, PaCTEHUI, )KUBOTHBIX M YEJIOBEKA, CTPOECHHSI OPTaHOB M CHUCTEM OpPTraHOB PACTEHUH, )KUBOTHBIX, YEIOBEKA, IPOLIECCOB >KU3HE eATEIbHOCTH,
MPOTEKAIOUINX B OPraHU3Max PacTEHHH, )KUBOTHBIX M YeNIOBEKa, OMOJIOrMYECKUX MPOLeccoB: 0OMEHa BemecTB (MeTabonu3M), IpeBpalleHusl SHEPTUH, OpOXKEHUs,
aBTOTPO(HOr0 U rerepoTpoHOro TUIIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a, raMeToreHesa, sMOpHoreHesa, NOCTIMOPH OHAJILBHOTO Pa3BUTHS,
Pa3sMHOXKEHHsI, UHAWBUIYaJIbLHOTO Pa3BUTHS OpraHn3Ma (OHTOreHe3a), B3aUMOJICHCTBHSI TEHOB, FETEPO3UCa, HCKYCCTBEHHOTI0 0TOO0pa;



yMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEKAY OPraHOWJAMHU KJIETKH M MX (DYHKLHUSMH, CTPOCHHEM KJIETOK Pa3HBbIX TKaHEH W UX (GYHKIUSAMH, MSKIY OpTaHaMH U
CHCTEMaM{ OPTaHOB Yy PAacTEeHHH, KUBOTHBIX M YeJIOBEKa M MX (YHKIHMSIMHU, MEKIY CHCTEMaMH OPraHOB M WX (YHKUUSIMH, MEXKIYy 3TaaMu OOMEHa BEIIECTB,
dTanamMy KJIETOYHOTO IMKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB, TallaMH 3MOPHUOHAILHOTO Pa3BUTHUSL, TEHOTUIIOM U (DeHOTHIIOM, )eHOTUIIOM U (paKTOpamu cpesbl
obuTaHUS,

YMCHUE BBIABIIATE OTJIMYUTEIILHBIC ITPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIC paCTCHHﬁ, KHUBOTHBIX M YCJIOBCKA,

YMCHUE HUCIIOJIb30BAaTh COOTBCTCTBYIOIIMWE APTyYMCHTEI, 6I/IOHOI‘I/I‘I€CK}/IO TCPMUHOJIOTUIO W CHUMBOJIMKY UIA J0Ka3aTCIbCTBa POACTBA OPraHM3MOB pPa3HbIX
CUCTEMATHYECKUX TPYIII;

YMCHUE pelIaTh 6I/IOHOFI/I'-ICCKI/IG 3aZla4yi, BBIABJIATH NPUIMHHO-CICACTBCHHBIC CBA3U MCKAY UCCICAYEMbIMU GI/IOHOFI/I‘ICCKI/IMI/I mpoueccaMu U SABJICHUAMHU, N€JIaTh
BBIBOALI Y ITPOTrHO3bI HA OCHOBAHWH IMOJTYUYCHHBIX PE3YyJILTATOB,

yMEHHE BBIOIHATH Ta00paTOPHBIE U TPaKTHYECKHEe paboThl, COONII0AATh NpaBUiia P padoTe ¢ YIEOHBIM U JTJA0OPATOPHBIM 000PYIOBAHHEM;

YMCHUE BbIABUI'ATh THUIIOTE3bI, MIPOBEPATH UX SKCICPUMEHTAIBHBIMU CPEIACTBAMU, q)OpMYJ'II/IPYH [CJIb UCCIICA0BAaHNUA, aHAJIM3UPOBATh OJYYCHHBIC PE3 YJIBTAThI U
JCIIaTh BBIBOABI,

YMEHHUE YYacTBOBaTh B y4eOHO-UCCIIENOBATENHLCKOW padoTe Mo OHONOrHH, SKOJIOTMH M MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJIbHBIX Hay4YHBIX OOIIECTB, W
MyOJIMYHO MPEACTABIISITh MTOyYeHHbIE PE3YJIbTAThl HA YUSHHUECKHX KOH(EpPEHIINSX;

YMEHHE OLUCHUBATH 3THYCCKUE aCIICKThl COBPEMCHHBIX I/ICCJ'IC)IOBaHI/Iﬁ B oOslacTu OMOJIOTMH H MEIUITUHBI (KHOHI/IpOBaHI/Ie, HUCKYCCTBCHHOC OIIIOAO0TBOPEHUC,
HaTpaBJIEHHOE U3MEHEHNE I'eHOMA U CO3/IaHUe TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBINA BBIOOp Oymymieil mpodeccHoHaabHOW IEITETFHOCTH B 00JaCTH OMOJIOTHH, METUITMHBI, OMOTEXHOJIOTHH, BETEpHHAPHH,
CEIIbCKOT0 X03HCTBA, MUIIEBOM MIPOMBIIIIEHHOCTH, YIIIyOIsITh IIO3HABATEIbHBINA HHTEPEC, HAIIPABJICHHBIN HAa 0OCO3HAHHBIH BHIOOP COOTBETCTBYIOLICH MPOPECCUU U
MPOJIOJKEHHE OMOIOTHYECKOT0 00pa30BaHUs B OPTaHU3AIMSIX CPETHEr0 MPO(HECCHOHATLHOTO U BBICIIEro 00pa3oBaHMusl.

[Ipenmernbie pe3ynpTaThl OCBOEHHS yaeOHOro peamera «buosnorusi» B 11 Kiacce NOKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJH OMOJOTHU B CUCTEME €CTECTBEHHBIX HayK, B QOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUpa, B
MMO3HAHUH 3aKOHOB IPHUPOABI M PEHICHUH SKOJIIOTHYECKHX IMPOOJIEM YeOBEYeCTBAa, a TAKXKE B PEHICHWH BOIPOCOB PAlMOHAIHHOTO IMPHP OJIONOIB30BAHUSA, U B
(hopMupOBAaHUH IEHHOCTHOT'O OTHOIIEHUS K PUPOE, OOIIECTBY, YeTIOBEKY, O BKIIAJIe POCCHICKIX M 3apYOEKHBIX YIEHBIX -OHOIOT0OB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIaJeTh CHCTEMON OMOJIOTMYeCKUX 3HAHUH, KOTOpas BKIIIOYAET OMpEeNIeHIs i IOHMMaHNe CYIITHOCTH OCHOBOITOJIATAOIINX OHOIOTHYIECKUX TEPMIHOB U
MOHATHHN (BUJ, IKOCHCTeMa, Orocdepa), Ononornyeckue Teopuu (3BomonnodHas teopust U. [lapBuna, cuHTeTHYECKas Teopus Bomtonnn), yaerns (A. H. CeBepuosa
— 0 myTsAX W HampaBleHwsx 3pomonnn, B.W. Bepramckoro — o 6mocdepe), 3akoHbl (reHerndeckoro paBHoBecus J[kx. Xapau u B. BaitaOepra, 3apoasimieBoro
cxozacta K. M. bapa), npaBuna (Muaumyma FO. JInbuxa, S3KOIOrHIECKON MUPAMHIBI SHEPTHH ), THIIOTe3bI (THrore3a «mMupa PHK» V. T'nibepra);

YMEHHE BJaJIeTh OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUS, MCIIONb3YEeMBIMH B OWONIOTHYECKAX HCCIIEAOBAHUSAX KUBBIX OOBEKTOB M DKOCHUCTEM (OIFICAaHHE,
M3MepeHne, HabIroIeHue, SKCIIEPUMEHT), CITocO0aMU BBISIBIICHUS M OIICHKH aHTPOIOTeHHBIX U3MEHEHHUH B TIPUPOJE;

YMEHHE BBIIENATh CYNIECTBEHHBIE TPU3HAKA: BUJIOB, OHWOTEOIIEHO30B, JKOCHCTEM W Omochepbl, CTaOWIM3UPYIOMIEro, IBIDKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'0 O0TOOpa, AIONATPUYECKOr0 ¥ CHUMIATPUYECKOTO BHJI000pPA30BaHUS, BIUSHHUS IBMKYIIUX CHJI DBOJIONUM HAa TeHOGOHI TOMYJISIHH,
MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeTOBaHUs HATIPABJICHUH 3BONIOIMH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aMMOCBSI3W MEXAY IPOIECCAMH DBOJIONUH, JBIKYIIMMH CHJIAMH AHTPOIOreHe3a, KOMIIOHEHTAMH pPAa3JIMYHBIX JKOCUCTEM W
MIPUCIIOCOOJIEHUSMH K HUM OPTaHU3MOB;

YMEHHE BBIBIATh OTJIMYUTENBHBIE NMPU3HAKU KMUBBIX CHCTEM, MPHUCIOCOOJICHHOCTh BUAOB K cpele oOMTaHMs, aOMOTHUECKMX M OMOTHMYECKHX KOMIIOHEHTOB
9KOCUCTEM, B3aMOCBSI3ei OPraHMU3MOB B COOOLIECTBAX, AHTPOIOI€HHBIX U3MEHEHHUH B HKOCHCTEMaX CBOEH MECTHOCTH;



YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOrMYECKYHO TEPMHHOJOIHMIO M CHMBOJIHUKY JUIsl JIOKA3aTENbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHCTEMATUYECKUX TPYIIN, B3aWMOCBSI3HM OPraHU3MOB U CpelIbl OOMTAHUS, CMHCTBA YEIOBEYCCKUX pac, HEOOXOAMMOCTH COXpPaHECHHsS MHOrooOpasus BHIOB U
9KOCHCTEM KaK yCIOBHSI COCYIIECTBOBAHUS PUPOIbI U YEIOBEYECTBA;

YMCHUE pelIaTh 6I/IOHOFI/ILICCKI/IC 3ala4yu, BBIABJIATH IPUIUMHHO-CICACTBCHHBIC CBA3U MCKAY HCCIICAYCMbIMU 6I/IOHOFI/I‘-ICCKI/IMI/I mpoueccamMu U ABJICHUAMU, NC€IIATh
BBIBOABI X ITPOTrHO3bI HA OCHOBAHWH IMOJTYUYCHHBIX PC3YyJILTATOB,

yMEHHE BBITOHATH Ta00paTOPHBIE U TpaKTHUeCKre paboThl, COONIOIATh MTPaBmiIa U paboTe ¢ yueOHBIM U Ta00paTOPHBIM 000pYJOBaHUEM;

YMCHUE BbIABUI'ATb THITIOTE3bI, MIPOBEPATH UX SKCIICPUMEHTAJIBHBIMU CPECACTBAMU, q)OpMyHI/IpyH [CJIb UCCIICAOBAaHNA, aHAJIM3UPOBATh TOJYYCHHBIC PE3YJILTAThI U
JCIIaTh BBIBObBI,

yYMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIENOBATEIbCKOH padoTe 1Mo OMOJOrMHU, SKOJOTUH M MEIHUIIMHE, MPOBOAMMON Ha 0a3e IIKOJIBbHBIX HAay4YHBIX OOIIECTB, U
MyOJIMYHO MPEACTABIISITh MOyYeHHBIE PE3YJIbTAThl HA YUEHHYECKHX KOH(EpEeHIINsX;

YMCHUE OLCHHUBATH T'MIIOTE3bI U TCOPUN O MPOUCXOKIACHHUU JKMU3HH, YCIIOBCKA U YCIOBCUCCKUX pacC, O MpUUMHAX, IMOCICACTBUAX U cn0c06ax MMpEaOTBpAILICHUA
r100aIbHBIX U3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BRIOOp OymyIned mpodeccCHOoHaNBLHON NMESTENHHOCTH B 00JIaCTH OMONOTHH, YKOJIOTHH, TPHUPOIONOIH30BAHMS, MEIUITMHEI,
6I/IOTCXHOHOFI/II/I, IICUXOJIOTUHU, BETEPUHAPUU, CEIIBCKOI'O XOSSIfICTBa, HHHIeBOﬁ MPOMBIIIJIIECHHOCTH, yI‘.]'Iya]'ISITB MMO3HaBaTEJILHBINA HUHTEPEC, HaHpaBHeHHBIﬁ Ha
OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpodeccHr U MPOJOIDKEHHE OHOMOrMYECKOro 00pa30BaHUs B OPraHHM3AIMSIX CPETHEro mpodecCHOHAIBLHOrO M BBICIIETO
o0pa3oBaHUs.



TEMATHYECKOE IIVTAHUPOBAHUE

Ne KoJsnyecTBo 4yacos
/ HaumeHnoBanue pa3esioB U TeM HPOrPaMMBbl DJIeKTpOHHBIE (I POBLIE)
n Bcero KonTpoJbubie IIpakTnyeckue 06pasoBaTeabHbIE PeCypChI
padoThI padoThI
1 Buonorus xak Hayka 1 bubmorexa [OK
https://m.edsoo.ru/7f416720
2 JKuBBle cUCTEMBI U UX U3Y4EHHE 2 bubmorexa [OK
https://m.edsoo.ru/7f416720
Bu6mmoreka IJOK
3 bronorus ek 2 0-5 https://m.edso0.ru/7f416720
Bu6mmoreka IJOK
4 XuMuueckas opraHu3anus KIeTKU 10 1 1 https://m.edso0.ru/7f416720
Bbu6mmoreka IJOK
> CTpoeHHe u GyHKiHH KieTKH 8 2 https://m.edso0.ru/7f416720
6 OOMeH BelIecTB ¥ MpeBpalleHNe SHEPTHH B 9 1 Bubmuoreka [JOK
KJIETKE https://m.edso0.ru/7f416720
7 Hacnencreennas nadopManus u peanuzans eé 9 05 Bubmuoreka [JOK
B KJIETKE ' https://m.edsoo.ru/7f416720
. bu6mmoreka IJOK
8 HKHUSHEHHBIH HHICT KIETKH 6 . https://m.edsoo.ru/7f416720
bubnunorexa [JOK
9 CrpoeHne U GyHKIIUK OPraHU3MOB 17 1.5 https://m.eds00.ru/7f416720
bubnunorexa [JOK
10 PasMmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5 https://m.eds00.ru/7f416720
11 ['enernka — HayKa O HACIEICTBEHHOCTU U 2 05 bubnaunorexa [JOK
HW3MEHYHUBOCTH OPraHU3MOB ) https://m.edso0.ru/7f416720
bubnunorexa [JOK
12 3aKOHOMEPHOCTH HACJIECICTBEHHOCTH 10 1 https://m.eds00.ru/7f416720
bubaunorexa [JOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://m.eds00.ru/7f416720
bubaunorexa [JOK
14 Terietiika sesosexa 3 ! 05 https://m.edso0.ru/7f416720
bubmmoreka [JOK
15 Cenexumst opranusmos 4 . https://m.edso0.ru/7f416720
bubmmoreka [JOK
16 broTexHONOrHs U CHHTETUYECKast OHOJIOTUS 4 https://m.eds00.ru/7f416720
17 PesepBHOE Bpems 1 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 13
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NNOYPOYHOE INVTAHUPOBAHUE

Ne Tema ypoka Kosan4yecTBO 4acoB Hara DJIeKTPOHHBIe NU(POBBIE Nuaukaroper @I
n/m Bcero |Koutpoabubie |[IpakTtnyeckue | H3YyUeHHsH o0pa3soBaTe/ibHbIE
padoThl PadoThI pecypcbl
1 buonorus kak KoMIuIeKcHas 1 bubmmoreka LJOK OO0m1ast rpaMOTHOCTB;
HayKa ¥ KaK 4acTb https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS;, KOMIBIOTEPHAS;
COBPEMEHHOT0 00IIeCcTBa KOMMYHHUKATHBHASL.
2 JKuBEIE CHCTEMEBI B UIX 1 bubaunoreka [IOK OO01as rpaMOTHOCTb;
CBOMCTBA https://m.eds00.ru/7f416720 |uHbopMaHOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.
3 YpoBHEBast OpraHU3aIUs 1 bubmmoreka [IOK OO011as rpaMOTHOCTb;
JKUBBIX CHCTEM https://m.eds00.ru/7f416720 |uHbOpMaHOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.
4 Hcropust oTKphITUA U 1 bubmmoreka 1HOK OO0m1ast TpaMOTHOCTE;
n3yueHus kietku. Kierounas https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS;, KOMIBIOTEPHAS;
Teopus KOMMYHHKATHBHASL.
5 Metoabl MOJIEKYJISIPHON U 1 0.5 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
KJIETOYHOH OMOJIOTHH. https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS, KOMIIBIOTEPHAS,
KOMMYHHKATHBHASL.
6 XHAMHYECKAH COCTAB KIIECTKH 1 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
https://m.eds00.ru/7f416720 |uadopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
7 MuHepanbHBIE BEIIeCTBa 1 bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
KJIETKH, X OHOJIOrHYecKas https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS, KOMIBIOTEPHAS;
poJb KOMMYHHKATHBHASI.
8 OpraHuyecKue BeIecTsa 1 0.5 bubnuoreka [JOK OO01as rpaMOTHOCTb;
KJIIETKH — OEIKH. https://m.eds00.ru/7f416720 |uaboOpMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
9 CaoiicTBa, KIIACCH(PUKAIIS 1 1 bubnmoreka [IOK OO0mmas TpaMOTHOCTB;
GbyHKIMN GEITKOB https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
10 Opranuueckue BelecTBa 1 Bubnuoreka IJOK OO0mas TpaMOTHOCTb;
KJIETKH — YTJIEBOIBI https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
11 Opranuueckue BelecTBa 1 Bubnuoreka [JOK OO01mas TpaMOTHOCTB;

KIJICTKH — JIMIIUAbI

https://m.edsoo.ru/7f416720

I/IH(I)OpMaI_II/IOHHaH; KOMIIBIOTCpHAs
KOMMYHHWKATHBHAs.
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12 | Hyxkneunossie kuciotsl. JJHK 0.5 Bubmmoreka LJOK OO0m1ast rpaMOTHOCTB;
u PHK https://m.eds00.ru/7f416720 |uH(bOpPMaIIMOHHAS;, KOMIBIOTEPHAS
KOMMYHHUKATHBHASL.
13 | Crpoenue u pynkiuu ATO. bubnuoreka [IOK OO01mas rpaMOTHOCTb;
Hpyrue https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS;, KOMIBIOTEPHAS;
HyKieozuarpudocdats KOMMYHUKATHBHas.
14 | CexBenuposanue JJHK. bubmuoreka [JOK OO01as rpaMOTHOCTb;
Mero/pl TEeHOMHUKH, https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS;, KOMIBIOTEPHAS;
TPaHCKPHUITTOMHKH, KOMMYHHUKATHBHASL.
MTPOTEOMUKH
15 | Meroapl CTPYKTYpHOU bubmmoreka [IOK OO011as rpaMOTHOCTb;
ouosoruu https://m.eds00.ru/7f416720 |uHbOpMaIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.
16 | Tumbl KIETOK. bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
[IpokapuoTHyueckas Kierka https://m.eds00.ru/7f416720 |uabOpMaLIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
17 | Crpoenne 3yKapuOTHIECKOM 0.5 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
KIICTKH. https://m.eds00.ru/7f416720 |uabOpMaLIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
18 | IToBepxHOCTHBIN anmmapaT bu6morexa [IOK OO0mas TpaMOTHOCTB;
KJIIETKH https://m.eds00.ru/7f416720 |uuabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
19 | OaHomemOpaHHbBIC 0.5 bubmuoreka [IOK O011as rpaMOTHOCTb;
OpraHOUIbI KIIETKH https://m.eds00.ru/7f416720 |uabOpManHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
20 | TlomyaBTOHOMHBIEC OPTAHOUIBI 0.5 bubmmoreka [JOK OO0m1ast rpaMOTHOCTB;
KJIETKH: MHTOXOHJIPHH, https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS, KOMIBIOTEPHAS;
TUTACTHUIBL. KOMMYHHKATHBHASI.
21 | HememOpaHHBIEC OpTaHOUIBI bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
KIIETKH https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
22 | Crpoenue u pyHKIIUH siipa bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbDOpMAIIMOHHAS, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
23 | CpaBHHTeNbHAS 0.5 butmoreka IIOK OO01mas TpaMOTHOCTB;

XapaKTCPHUCTHKA KJICTOK
OYKapuot

https://m.edsoo.ru/7f416720

I/IH(I)OpMaI_II/IOHHaH; KOMIIBIOTCpHAs
KOMMYHHWKATHBHAs.
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24

AccuMunanus u
JIMCCUMMIISIIIUS — JIBE
CTOpPOHBI OOMEHA BEIECTB.

bubmuoreka LIOK
https://m.edsoo.ru/7f416720

OO01ast TpaMOTHOCTb;
HH(OPMAITMOHHAS, KOMITBIOTEpHAS;
KOMMYHHUKATHBHASL.

25 | depMeHTaTHBHBIN XapaKkTep 0.5 bubnuoreka [IOK OO01mas rpaMOTHOCTb;
peakuuii KIeTOYHOro https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS;, KOMIBIOTEPHAS;
MeTabonm3Ma. KOMMYHHKATHBHAsI.
26 | benku-akTUBATOPHI M OCIIKH- bubmuoreka [JOK OO01as rpaMOTHOCTb;
WHTUOUTOPBI https://m.eds00.ru/7f416720 |uHbOpPMaIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHUKATHBHASL.
27 | ABrorpodHbIii THIT OOMeHa bu6nuoreka LIOK OO0m1ast rpaMOTHOCTB;
BEIIICCTB https://m.eds00.ru/7f416720 |uHbDOpPMaIMOHHAS;, KOMIBIOTEPHAS
KOMMYHHUKATHBHASL.
28 | dorocuHTE3 bubnuoreka [JOK OO011as rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHbDOpPMAIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
29 | XemocuHTE3 0.5 bubnuoreka [IOK OO011as rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uabOpMaLIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
30 | AHaPpoOHBIC OPTaHU3MBL. bubmoreka [JOK OO0m1ast rpaMOTHOCTB;
Buier Oposkenus https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
31 | AdpoOHBIE OpraHU3MBI. bu6mmoreka [IOK OO0mas TpaMOTHOCTB;
DTarbl S3HEPTETUIECKOTO https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS;, KOMIIBIOTEPHAS;
oOMeHa KOMMYHHKATHBHASI.
32 | DHeprus MeMOpPaHHOIO bubnuoreka [JOK OO011as rpaMOTHOCTb;
rpaauenTa mporonos. CuHTe3 https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
AT®: pabora mpoOTOHHOM KOMMYHHUKaTHBHASL.
AT®-cunTa3sl
33 | Peakunu MaTpUYHOTO CHHTE3a bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
34 | Tpanckpunims — bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
MmatpuuHblii cuaTe3 PHK https://m.eds00.ru/7f416720 |uHbDOpMAIIMOHHAS, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
35 Tpancnsiiys u e€ 3Tanbl Bubnuoreka [JOK OO01mas TpaMOTHOCTB;

https://m.edsoo.ru/7f416720

I/IH(I)OpMaI_II/IOHHaH; KOMIIBIOTCpHAs
KOMMYHHWKATHBHAs.
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36 | KogupoBaHHe aMUHOKHUCIIOT. bubnuoreka [IOK OO01ast TpaMOTHOCTb;
Ponb pubocom B OnocunTe3E https://m.eds00.ru/7f416720 |uH(bOpPMaIIMOHHAS;, KOMIBIOTEPHAS
Oenka KOMMYHHUKATHBHASL.
37 | OpraHuzanus resoma y bubnuoreka [IOK OO01mas rpaMOTHOCTb;
MIPOKAPHOT U FYKApUOT https://m.eds00.ru/7f416720 |uHhopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHUKATHBHASL.
38 | MonekyspHbIe MEXaHU3MBI bubmuoreka [JOK OO01as rpaMOTHOCTb;
AKCIIPECCHUU TCHOB Y 3YKapHOT https://m.eds00.ru/7f416720 |uHbopMaHOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.
39 | Bupychl — HekJIeTO4Has 0.5 bubnuoreka [JOK OO011as rpaMOTHOCTb;
(dhopma KHU3HH U O0IHUTaTHBIC https://m.eds00.ru/7f416720 |uHbOpMaIMOHHAS; KOMITBIOTEPHAS,
MapasuThl KOMMYHHUKATHBHASL.
40 | BupycHble 3a00neBaHus bubnuoreka [JOK OO011as rpaMOTHOCTb;
YelIoBeKa, JKUBOTHBIX, https://m.eds00.ru/7f416720 |uHbDOpPMAIIMOHHAS, KOMIBIOTEPHAS;
pacTeHuii KOMMYHHKATHBHASL.
41 | HanotexHoiOrnu B OMOJIOTHH bu6morexa [IOK OO6mas TpaMOTHOCTB;
W MEJIMIINHE https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
42 | JKv3HEHHBIH ITUKIT KIETKH bubmmoreka 1HOK OO0m1ast TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
43 | Martpuunsiii cuates JJHK bubmmoreka 1HOK OO0m1ast TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uuabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
44 | XpoMOCOMBI 0.5 bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
45 | JlemeHwue KICTKA — MHUTO3 Bubnuoreka IJOK OO01mmas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
46 | Tume! knerok. Kaproknaes u 0.5 bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
[UTOKUHE3 https://m.eds00.ru/7f416720 |uHbDOpPMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
47 Perynsauust ;xu3HEHHOTO Bubnuoreka IJOK OO0mas TpaMOTHOCTS;
LIUKJIA KJIETOK https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
48 | OpraHusMm Kak eiHOe I1eJI0€ bubnmnoreka [JOK OO01as TpaMOTHOCTB;
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I/IH(I)OpMaIII/IOHHaSI; KOMIIBIOTCpHAs

KOMMYHHUKATHBHASL.
49 | Tkanu pacTeHUit 0.5 bubnuoreka [IOK OO01mas rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHDOpPMaIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHUKATHBHASL.
50 | TkaHUW )KUBOTHBIX 0.5 bubmmoreka LJOK OO0m1ast rpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHUKATHBHASL.
51 | Opransl. CUCTEMBI OPTraHOB 0.5 bubnuoreka I[JOK OO01as rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHbDOpMaIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHUKATHBHASL.
52 | Omopa Tena opraHu3MOB bubmmoreka [IOK OO011as rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHbOpMaIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
53 | JIBmkeHUEe OpraHu3MOB bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
54 | Ilutanue opraHu3MOB bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
55 | IluTaHue MO3BOHOYHBIX bubmmoreka 1HOK OO0m1ast TpaMOTHOCTB;
YKHBOTHBIX. https://m.eds00.ru/7f416720 |uubopMaInOHHAasT; KOMIIBIOTEPHAS;
[MumeBapuTenbpHas cucremMa KOMMYHHKATHBHASL.
YenoBeKa
56 | JIpixaHue OopraHu3MOB bu6mmoreka LJOK OO0mmas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
57 | [IpIxaHue 03BOHOYHBIX bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
YKHBOTHBIX https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
58 | TpaHcmopT BemecTB y bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
OpraHu3MOB https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.
59 | KposeHocHas cucrema bubnmoreka [IOK OO0mas TpaMOTHOCTS;
MT03BOHOYHBIX JKHBOTHBIX https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS; KOMITBIOTEPHAS,
KOMMYHHKATHBHASL.
60 | Breigenenne y opraHM3MOB bubnmnoreka [JOK OO01as TpaMOTHOCTB;
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I/IH(I)OpMaIII/IOHHaSI; KOMIIBIOTCpHAs

KOMMYHHUKATHBHASL.
61 | 3amwra y opraHu3MOoB bubnuoreka [IOK OO01mas rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHDOpPMaIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHUKATHBHASL.
62 | MMMyHHas cucTeMa 4eaoBeKa bubmuoreka [JOK OO01as rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHbOpPMaIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHUKATHBHASL.

63 | Pa3gpakuMoOCTb U peryJsnus bubnuoreka I[JOK OO01as rpaMOTHOCTb;

y OpTaHU3MOB https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS, KOMIIBIOTEPHAS,
KOMMYHHUKATHBHASL.

64 | ['ymopayibHas peryIsIus 1 bubmmoreka [IOK OO011as rpaMOTHOCTb;
9H/IOKpUHHAsSI CCTEeMa https://m.eds00.ru/7f416720 |uHbOpMaIMOHHAS, KOMIBIOTEPHAS;
YKHBOTHBIX KOMMYHHKATHBHASL.

65 | dopmbl pa3MHOKEHHS bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;

OpPraHU3MOB https://m.eds00.ru/7f416720 |uabOpMaLIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
66 | ITomoBoe pa3sMHOXKEHHE bub6moreka [JOK OO0m1ast rpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
67 | Meiio3 bubmmoreka 1HOK OO0m1ast TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uadopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.

68 | I'amerorenes. OOpa3oBaHuEe U 0.5 bubnuoreka [JOK OO01as rpaMOTHOCTb;

pa3sBUTHE IIOJIOBBIX KJIETOK https://m.eds00.ru/7f416720 |uabOpMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.

69 | MeauBuIyanbHOE pa3BHTHE bubmmoreka [IOK OO0m1ast TpaMOTHOCTE;

OpraHU3MOB — OHTOTCHE3 https://m.eds00.ru/7f416720 |uHbDOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.
70 | 3akiazmka OpraHoB M TKaHEH bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
U3 3apOJIBIIIEBBIX JTHCTKOB https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.
71 | Poct u pa3BUTHE KHUBOTHBIX 0.5 bubnmoreka [IOK OO0mas TpaMOTHOCTS;
https://m.eds00.ru/7f416720 |uHbDOpMAIIMOHHAS, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
72 | PasmMHOXEHUE U pa3BUTHE Y 0.5 bubnmoreka [IOK OO01mas TpaMOTHOCTB;

pacTeHui

https://m.edsoo.ru/7f416720

I/IH(l)OpMaI_[I/IOHHaH; KOMIIBIOTCPHA;
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KOMMYHHWKAaTHUBHAs.

73 | Ucropwust cTaHOBIICHUS U bubnuoreka [IOK OO01mas rpaMOTHOCTb;

pa3BUTHA T€HETUKU KaK HaAyKU https://m.eds00.ru/7f416720 |uHDOpPMaIIMOHHAS; KOMIBIOTEPHAS
KOMMYHHKATUBHASI.

74 | OcHOBHBIC IOHATHA U 0.5 bubmmoreka LJOK OO0m1ast rpaMOTHOCTB;

CHUMBOJIBI TCHETHKHU https://m.eds00.ru/7f416720 |uHbopMaHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.

75 | 3aKOHOMEpPHOCTH 0.5 bubmuoreka [JOK OO01as rpaMOTHOCTb;
HACIIeIOBaHUs IPU3HAKOB. https://m.eds00.ru/7f416720 |uHbOpPMaIIMOHHAS;, KOMIBIOTEPHAS;
MonoruopuaHoe KOMMYHHKATHBHASI.

CKpeIIMBaHUE

76 | LluTomornyeckre OCHOBBI bubmmoreka [JOK OO011as rpaMOTHOCTb;
MOHOTHOPHTHOTO https://m.eds00.ru/7f416720 |uHbOpMaIMOHHAS, KOMIBIOTEPHAS;
CKpEIMBAHUS KOMMYHHKATHBHASI.

77 | Ananusmpyrolee bu6mmorexa [IOK OO0mas TpaMOTHOCTB;
ckpemmBanue. Heromnoe https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS;, KOMIBIOTEPHAS;
JIOMUHHPOBAHHE KOMMYHHKATHBHASI.

78 | JduruOpuaHoe CKpeluBaHue 0.5 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;

https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.

79 | Luromornyeckre OCHOBBI bub6mmoreka [JOK OO0m1ast TpaMOTHOCTB;

JUTHOPHIHOTO CKPEIMBAHNS https://m.eds00.ru/7f416720 |uadopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.

80 | CrerieHHOE HACIEIOBaHHUE bubnuoreka [JOK OO01as rpaMOTHOCTb;

MIPHU3HAKOB https://m.eds00.ru/7f416720 |uabOpMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
81 | XpomocomHas Teopus bubmmoreka [IOK OO0m1ast TpaMOTHOCTE;
HACJIEACTBEHHOCTH https://m.eds00.ru/7f416720 |uHbDOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.
82 | I'eneruka momna bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.

83 | 'eHorum Kak meIoCTHAS bubnmoreka [IOK OO0mas TpaMOTHOCTS;

cucTemMa https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
84 | I'enernueckuil KOHTPOIb Bubmmorexa LIOK OO0m1ast rpaMOTHOCTB;

pa3BUTHA PacTECHUIl,

https://m.edsoo.ru/7f416720

I/IH(l)OpMaI_[I/IOHHaH; KOMIIBIOTCpHAs



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

KHMBOTHBIX M YCJIOBCKaA

KOMMYHHWKAaTHUBHAs.

85 | M3MeHYMBOCTh MPU3HAKOB. bubnuoreka [IOK OO01mas rpaMOTHOCTb;

Buapr usmeHunBOCTH https://m.eds00.ru/7f416720 |uHDOpPMaIIMOHHAS; KOMIBIOTEPHAS
KOMMYHHUKATHBHASL.

86 | MoaudukanuoHHas bubmuoreka [JOK OO01ast rpaMOTHOCTb;

W3MEHYHBOCTb https://m.eds00.ru/7f416720 |uHbOpPMaIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHUKATHBHASL.

87 | BapuarnuoHHbIH psi U 0.5 bubmuoreka [JOK OO01as rpaMOTHOCTb;

BapHaIllMOHHAsI KPHBAs https://m.eds00.ru/7f416720 |uHbOpPMaIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.

88 | I'eHoTumUueckas bu6nuoreka LIOK OO0m1ast rpaMOTHOCTB;
W3MEHYMBOCTb. https://m.eds00.ru/7f416720 |uHbOpMaIMOHHAS, KOMIBIOTEPHAS;
KombunarusHas KOMMYHHUKATHBHASL.

H3MEHYHBOCTH
89 | MyranuoHHas H3MEHUYHNBOCTh 0.5 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASL.

90 | 3akoHOMEpHOCTH bub6moreka [JOK OO0m1ast rpaMOTHOCTB;
MYTaIMOHHOTO TIPOIIeCcca. https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS;, KOMIIBIOTEPHAS;
ONUreHeTrKa U SIIUTeHOMUKA KOMMYHHKATHBHASI.

91 | I'eHeruka 4eaoBeKa 0.5 bubnuoreka I[IOK O011as rpaMOTHOCTb;

https://m.eds00.ru/7f416720 |uadopMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.

92 | Meroapl MEIUIUHCKOM bubnuoreka [JOK OO01as rpaMOTHOCTb;

TeHETHKH https://m.eds00.ru/7f416720 |uabOpMaHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
93 | 3HaveHHe MEAMIIMHCKON bubnuoreka [JOK OO01as rpaMOTHOCTb;
TEHETUKH B TIPEIOTBPAICHUH https://m.eds00.ru/7f416720 |uHbDOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
Y JICUCHUH TCHETUICCKUX KOMMYHHUKATHBHASL.
3a007IeBaHMI YeloBeKa
94 | OcHOBHBIE MMOHITHSI CEIEKIIHH 0.5 bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbDOpPMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.

95 | Meroapl ceneKInOHHOMI 0.5 bubnmoreka [IOK OO0mas TpaMOTHOCTS;

paboThI https://m.eds00.ru/7f416720 |uHbOpMAIIMOHHAS;, KOMIIBIOTEPHAS;
KOMMYHHKATHBHASL.
96 | JocTmxeHus celeKIuu bubnmnoreka [JOK OO01as TpaMOTHOCTB;
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paCTeHI/If/'I, KHUBOTHBIX U

https://m.edsoo.ru/7f416720

I/IH(I)OpMaIII/IOHHaSI; KOMIIBIOTCpHAs

MHKpPOOPTraHH3MOB KOMMYHHKATHUBHASI.

97 | CoxpaHenue, U3yuycHUE U 1 bubnuoreka [IOK OO01mas TpaMOTHOCTb;
HCTIOJIb30BaHUE TeHETHIECKIX https://m.eds00.ru/7f416720 |uHDOpPMaIIMOHHAS;, KOMIBIOTEPHAS;
pecypcoB KOMMYHHKATHBHASI.

98 | buorexHoOrMs KaK HayKa U 1 0.5 bubmuoreka [JOK OO01as rpaMOTHOCTb;

OTpacib MPOU3BOACTBA https://m.eds00.ru/7f416720 |uHbOpPMaIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.

99 | OcHOBHBIC HaITPaBJICHUS 1 bubnuoreka I[JOK OO01as rpaMOTHOCTb;

CHUHTETUYECKOH OMOOruu https://m.eds00.ru/7f416720 |uHbDOpMaIIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.

100 | XpomocomHasi u reHHast 1 bubmmoreka [IOK OO011as rpaMOTHOCTb;

WHKEHEPHsI https://m.eds00.ru/7f416720 |uHbOpMaIMOHHAS, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.

101 | MeaunuHCKHe 1 bu6mmorexa [IOK OO0mas TpaMOTHOCTB;

OMOTEXHOJIOTHH https://m.eds00.ru/7f416720 |uHbOpPMAIIMOHHAS;, KOMIBIOTEPHAS;
KOMMYHHKATHBHASI.

102 | Pe3epBHBIit ypoOK. 1 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;

IToBTOpenue, 0600IIEH HE, https://m.eds00.ru/7f416720 |uabopMaHOHHAS; KOMIIBIOTEPHAS;
CHCTEeMaTH3aIMs 3HAHUH KOMMYHHKATHBHASI.
OBIIEE KOJIMYECTBO YACOB 102 13.5

I10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knace/ Aragonosa .b., Cusornazos B.U., O01iecTBo ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE O0IIECTBO
«M3narensctBO «IIpocBemienne

METOAUYECKUE MATEPUAJIBI AJ51 YUUTEJISL
1. [Naceunuk B.B., Cymatoxun C.B. Buonorus. Padoune nporpammer. 10-11 knacchl.
2. [ocobus anst yanrens nox penakuueii B.B. ITaceunuka: Ypoku 6uonorun s 10-11 knaccos.
3. http://bio.1september.ru
4. Buonorus. https://interneturok.ru/subject/biology . Ypoku 1IKOIbHOM mporpaMMbl. Bujieo, KOHCIIEKTBI, TECTHI, TPEHAKEPHI.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. https://bio-oge.sdamgia.ru/
2. Poccwuiickas anekTpoHHas mkona. https://resh.edu.ru/. Buneoypoku u TpeHaxkepsl 10 OMOJIOTHH.
3. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/ 4. http://www.theanimalworld.ru/
MATEPHAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIbBHOI'O ITPOLECCA
YUYEBHOE ObOPYJIOBAHHUE
CrpaBodHbIC TAOJIAIIEL.
T'oToBBIE MUKpOTIpEnapaThl.
I'epbapum.
OBOPYJOBAHME JIJISI TIPOBEJIEHMUS JIABOPATOPHBIX, IPAKTUUYECKHNX PABOT, JEMOHCTPAITUI
TepmomeTpsl, Bechl, gamku [lerpu, mpoOupku, MeH3ypKH. JIyIbl, CBeTOBbIE MUKPOCKOITBL.
NHutepakTuBHas nocka. MyabTUMEAUIHBIA IPOEKTOP.



