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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenmety "buomorus" (manee - Ouosorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUM (PenepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpenMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMmeThiy. CornacHo nonoxenussm @I'OC COO npoduiibHble yueOHBIE
OpeIMeThl, H3y4aeMble Ha YrIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NPU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIIEHHE OO0pa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHON 00JIacTU HayyHOrO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorua" qa€r npeacraBieHue o LEu
U 3a7a4ax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
onpezenser o00s3arenbHOe (MHBAPUAHTHOE) TPEIMETHOE COJEpKAHUE, €ro
CTPYKTYpHpPOBAaHME IO pa3JenaM M TeMmaM, paclpefereHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca,
BO3pAaCTHBIX 0COOCHHOCTEN 00yUaromuxcs. B nmporpamme no 6uonoruu peann3oBaH
IOPUHLHUI TPEEMCTBEHHOCTHU C U3yYEHHEM OMOJIOTUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi, Oyarogaps dYeMy MpPOCMAaTPUBAETCsl  HAIMpPAaBJICHHOCTh  Ha
nocjieylomiee pa3BUTHE OHOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTMYECKOTO
MBILIUICHUS, IPEICTAaBICHUI 0 30POBOM 00pa3e KU3HHU, HA BOCTIUTaHHE OEPEKHOTO
OTHOILIEHUS K OKpY’Karolel npupoiHoi cpeae. B mporpaMme mo OGMosioruu Takxe
MOKa3aHbl BO3MOXKHOCTU YyuyeOHoro mpeamera «buonorusi» B peanu3aiuu
tpeboBanuit ®I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
IPEIMETHBIM pe3yibTaTaM 00y4ueHus 1 B JOPMUPOBAHIN OCHOBHBIX BHJIOB Y4EOHO-
NO3HABATEIbHON JEATEbHOCTH OOYy4YaloIIMXCA [0 OCBOCHHIO COJEPKAHMS
OMOJI0TMYECKOro 00pa3oBaHMs HA YPOBHE CPEIHEro 00111ero oopa3oBaHusl.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpPeIHEro 001iero oOpa3oBaHUS
3aBepiaeT OMOJIOrHIecKOe 00pa30BaHKE B IIIKOJIC M OPUEHTUPOBAH HA PACIIIMPEHUE
U YIriIyOJIeHHE 3HaHUI 00y4aroluxcs 0 )KUBOUM MPUPOJIe, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTHU Pa3BUTHS, TEHETUKHU, CEICKIUH,
OMOTEXHOJIOTUH, SBOJIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOUIMXCS K TMOCIEAYIOMIEMY IOIY4YCHUIO
OuoJiorueckoro  oOpa3oBaHUsi B By3aX M OpraHM3alUsIX  CPEIHETO
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYEHUH  OOyYaAIOIIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3fesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO
oburero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUSA TONy4YarOT pa3BuTHe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTEIIBHO BKJTFOUCHBI OMOJIOTHUECKHE CBEICHUS TIPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIONb30BaTh KaK OPUEHTHUPHI JJisl MOCIETYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OUOJIOTMYECKHMX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYYCHHBIMU OOYYAIOMUMHUCS TIPU U3YICHHUU
(U3HKHU, XUMHH, Teorpapuu U MaTEMATUKH.

Ctpyktypa mporpaMmbl 1o ydeOHOMY mnpeamery "buomorusa" ortpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K M3YUYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, IBOJIOLMN OpraHMYEeCKOro Mrupa Ha 3emiie,
coxpaHeHus: OMOJIOrHYeCcKOro pa3HooOpasus mianeTsl. Tak, B 10 kiacce n3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTHH
pPa3BUTHS, TEHETUKUA W CEJICKIIMH, OMOTEXHOJOTMH W CHUHTETHYECKOW OMOJIOTHH,
aKTyalU3UPYIOTCS 3HAHHUS OOYYaroIMXCS MO OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dusnonoruu yenoseka. B 11 kiacce u3ydaroTcsi I3BONIOIMOHHOE YUEHUE, OCHOBBI
9KOJIOTHH M y4eHHe o Ouocdepe.

VYueOupii mpenmer — «buomorus»  mpu3BaH  O00ECHEUUTh  OCBOCHHE
O00YYarOIITUMHUCST OMOJIOTHYSCKUX TCOPUH M 3aKOHOB, WJCH, MPUHITUIIOB W TPABHII,
JeKaIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpA, 3HAHUH O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIEHO3a, YKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMCHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
pa3BUTHS U TOAJEPKAHUS MHTEpeca OOydalImuxcs K OHOJOTMU Hapsay co
3HAYUTEITHHBIM 00BEMOM TEOPETUYECKOT'0 MaTepuajia B COAEPKAHUH MPOTPAMMBI
10 OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHUS W Pa3BUTHS
TOU WJIK UHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIIINX OMOIOTHYECKUX U DKOJIOTHUECKHUX MPOOIIeM.

Iens uzyuenus yueoHoro mpenmera «buonorus» Ha yriyOonéHHOM ypOBHE —
OBJIaJICHUE  OOYYAOIIMMHUCS 3HAHUSAMH O  CTPYKTYPHO-(PYHKITMOHATLHOU



OpraHW3allid JKMBBIX CHCTEM pa3HOTO paHra MW MPHOOPETCHHWE yMCHUH
UCTIONB30BaTh 3TH 3HAHUS B (POPMHUPOBAHUHU HMHTEpEca K ONpene’EHHONH 00JIacTH
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ OuoONOTHel, WM K BBIOOpPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTwkeHue 1enM u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha

yrayOa€HHOM YpOBHE 00€CIeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbl OMOJIOTHYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICTITUAX, THITOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX
U TIpaBWiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY
MHpa; O CTPOCHUH, MHOTO00pa3Wd W OCOOCHHOCTAX OHMOJOTHMYECKUX CHUCTEM
(KJIeTKa, OpraHu3M, OIS, BU, OMOreoneH03, Onocdepa); 0 BBIIAOITUXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOY4YalolIUXCsSd C METOJaMH TIO3HAHMSI >KUBOM TMPUPOJIBI:
HCCJICIOBATEILCKUMU METOJIaMH OHOJIOTHYECKUX HayK (MOJICKYJISIpHOU U
KJIETOYHON OWOJIOTMH, IMOPUONOTUU W OWOJOTHU PA3BUTHUS, TEHETUKH U
CEJICKITNY, OWOTEXHOJIOTMH W CHHTETUYECKOW OWOJIOTWH, TaJICOHTOJOTHH,
OKOJIOTUM); METOJaMH  CaMOCTOSATEILHOIO TPOBEACHUS  OHOJIOTHYECKHX
UCCJIeIOBaHU B JabopaTopun W B Tmpupoje (HaOMIoAcHUE, HU3MEpEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJIcHUE  OOYYaIOUIMMHCS  YMEHHMSIMHU:  CaMOCTOSITEIbHO  HAaXOUTh,
aHAJIM3MPOBATh M MCIOJI30BAaTh OMOJIOTHYECKYI0 MH(OPMAIIHIO; TTOJIh30BaThCS
OMOJIOTUYECKON TEPMHUHOJIOTUEN M CUMBOJIUKOW;, YCTaHABIMBAThH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTHH U COIUATbHO-DKOHOMUYECKHUMH W JKOJIOTHYECKUMHU
npoOjeMaMH 4eJI0BEUYECTBA; OIIEHUBATh MOCIEACTBUSI CBOCH AEATEILHOCTH IO
OTHOIIICHHUIO K OKPYXaIoIIeH MPUPOJHOU cpene, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX JIIOJIei; OOOCHOBBIBATH U  COOJIOJATH  MEpHI
npodUIaKTUKN MH(PEKIIMOHHBIX 3a00IeBaHUM, ITpaBHiia MOBEECHUS B IPUPOJIE U
oOecrieueHus 0€e30MacHOCTH cOOCTBEHHOM JKU3HEAESITEIbHOCTH B
Ype3BBIYAMHBIX  CUTYyallUSX TNPUPOJHOTO M TEXHOTEHHOrO  XapaKTepa;
XapaKTepHU30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 001aCTH OUOJIOTUH;
pa3BUTHE Y 00YJArONINXCSI HHTEIVIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
Ipollecce 3HAKOMCTBA C BBIJIAIOIIUMUCA OTKPBITHSIMH U COBPEMEHHBIMU
WCCJIEOBAaHUSAMHU B OMOJIOTHH, PEIIacMbIMU €10 IMpoOJieMaMu, METOJI0JOTHeH
OMOJIOTUYECKOTO UCCJICIOBAHMS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCIEOBAHUM,  pelIeHuss  OMOJOTMYECKHMX  3aJay,  MOJEIUPOBAHUs
OMOJIOrMYECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTaHUE y OOYYaIOIIUXCS IIEHHOCTHOTO OTHOIIEHUS K >KUBOW MPHUPOJEC B
eJIOM U K OTHENbHBIM e€ 00beKTaM U  SBIeHUsAM; (OPMHUPOBAHUE



9KOJIOTMYECKON, TeHETUYEeCKOW TPaMOTHOCTH, OOIIEH KyJIbTYphl TIOBEICHUS B
PUPO/IC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

—- mnpuobpereHre  OOy4YaOIIMMHCS  KOMIIETEHTHOCTH B PAlMOHAIBHOM
TIPUPOIOIIONB30BAHNN (COOJIIOICHUE TIPABWJI TIOBEACHUS B TPHUPOJAE, OXPaHBI
BUJIOB, HKOCUCTEM, OHOC]epbl), COXpaHEHUU COOCTBEHHOI'O 3I0pPOBbI H
3JI0POBBSI OKPY KAFOIIUX JTt0JIeH (COOII0IeHHs Mep MPOodUIaKTUKH 3a00IeBaHUM,
oOecrieueHre 6€30MaCHOCTH KU3HEACSITEIILHOCTH B UPE3BBIYAMHBIX CUTYaIIUSIX
NPUPOTHOTO W TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCITOJIb30BaHUS
OMOJOTMYECKUX 3HAHUNA U YMEHUH B MOBCEAHEBHOM KU3HU;

— CO3JIaHH€ YCIIOBUM JIJI1 OCO3HAHHOT'O BHIOOpA 00YUYaAIOIIMMUCS WHIUBUTYTBHON
o0Opa3oBaTeabHON TPAaeKTOPHH, CIIOCOOCTBYIOIIEH MOCIIEAYIOIIEMY
npodeccHoHaTFHOMY CaMOOIIPEICIICHHUIO, B COOTBETCTBHH C MHIUBUTYTbHBIMA
UHTEpECaMH U MOTPEOHOCTSIMU PErHOHA.

OO61iee yuCIO YacoB, OTBEICHHBIX HA U3Y4YeHHE OUOJIOTUU Ha YriayOJIeHHOM
YpOBHE CpemHero oomiero oopasoBanusi, cocrtaBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HeAeNIO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OMOJIOTHH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEeru(UKU €ro COJAepKaHHWs W HaMpaBICHHOCTH Ha
NPOAOKEHNE OHMOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
po¢eCCUOHATLHOIO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBENICHHE JA0OpPATOPHBIX M TPAKTUYECKUX paboT. Takxke ydactue
OOyYarOIIMXCsS B BBIMMOTHEHUH TPOSKTHBIX M Y4EOHO-MCCIEAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEIEIIACTCS yIUTEIeM Ha OCHOBE HMEIOIITUXCSI MaTepHaATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPKAHUE OBYUYEHUA

10 KUIIACC

Conep:kaHue nporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOOUT B NIPOBEPKY
rocyaapcTBeHHo uroropoit arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHasi OUOJI0TUSI — KOMITIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonorndyeckue  HAyKM M HM3y4yaeMble ~ MMHU  MPOOJIEMBI.
OyHAaMEHTalbHble, NPUKIAJHbIE W TIOMCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
Oouosioruu.

3HaueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTtuHbel mupa. Ilpodeccun, cBsizanHble ¢ Ouonoruedt. 3HaueHHe OMOJIOTUU B
MIPAKTUYECKON JIEATEIIbHOCTM 4YEJOBEKA: MEAULHUHE, CEIbCKOM XO3SMCTBE,
MPOMBIIUIEHHOCTH, OXPAaHE MPUPO/IBL.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlununeit, XK. b. Jlamapk, U. Japsun, V.
l'apseit, I'. Menaens, B. 1. Bepuaackuiu, W. I1. [TaBnos, U. 1. Meunukos, H. U.
Bagunog, H. B. Tumodeer-Pecorckuit, JIx. Yorcon, ®@. Kpuxk, 1. K. benses.

Tabmumpl U cxembl: «CBsi3b OWMOJIOTHM C JIPYTMMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3Y4YeHHE

KuBbie cucTeMbl Kak MOpeaMer uzydeHus Ouonoruu. CBOWCTBa KHBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IE€JIOCTHOCTb,
CJIOXXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBL, OTKPBITOCTb, CaMOOpPTaHU3ALMs,
CaMOBOCITPOM3BEIICHUE, PA3APAKUMOCTb, U3MEHYUBOCTh, POCT U PA3BUTHE.

YpOBHU OpraHu3alvyd KUBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOYHBIM,
TKaHEBBIH, OpraHW3MEHHBIN, NOMYJIALIMOHHO-BUOBOM, DKOCHUCTEMHBII
(bnoreoneHoTHYCCKH), OuocdepHbrid. Ilpomecchl, TpoHUCXOAAIINE B IKHUBBIX
cucremax. OCHOBHbIE Mpu3HAKU KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroiine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3ydenne xkuBbIX cucteM. Meroasl Ouosiorudyeckoi Hayku. Habmronmenwe,
U3MEPEHHE, DKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanus3. [loHdaTHEe 0 3aBUCUMON U
HE3aBUCHUMOW mnepemMeHHOM. IlnmaHmpoBanme okcnepuMenrta. lloctaHoBka u
npoBepka rumnote3. Hynesas rumnores3a. [lonsitue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHbIX. OIlEeHKAa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpuumHBl UMCKakeHUsT pe3yJbTAaTOB »JKcrepumeHra. lloHsaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuuet m cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KUBOW MaTepuu», «YPOBHU OpraHU3allM >KHUBOUN



npupoab», «CTpOEHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoB YEJIOBEUECKOro opranuszma», «buoreonenos», «buochepa», «Metossl
VU3YUYCHUS )KUBOU ITPUPOIBIY.

OG6opynoBaHue: 1a00paTopHOE 00OPYTOBAHUE JIJIsi TPOBEACHUST HAOIIOICHUIH,
U3MEPEHUM, DIKCIIEPUMEHTOB.

IIpakTnueckas padora «lIcrnonb30oBaHKWE PA3IUYHBIX METOAOB IIPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KJIeTKH

Knerka — crpykTypHO-(QYHKIIMOHANIbHAS €IUHMIIA JKUBOro. Vcropus
oTkpbITUs KieTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIO)KEHHS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

Metonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWUOJIOTMU:  MUKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHimansuoe
HEeHTpUPyrupoBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
K1emok. DIEKTpOoHHass MUKpockonus. Koughokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. IlIBann, M. Lllnelnen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOMY, «DIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTUS METOA0B MUKPOCKOITUI».

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENIbHbIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

IIpakTuueckass padora «/3ydyeHue METOAOB KJIETOYHOM OUOJOTUH
(xpomarorpadus, saextpodopes, auddepeHIuaANbHOe IEHTPUPYTUpPOBaAHUE,
[I1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XHUMHUYECKUM COCTaB KJIETKH. Makpo-, MHKpPO- M YJIbTPAMUKPOAIJIEMEHTHI.
Bopna u €€ poisib Kak paCTBOPHUTEIIS], PEAr€HTA, YYACTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperynsiuuu. MuHepaibHble BEIIECTBA KIETKU, UX OMOJIorndeckast poib. Poib
KAaTUOHOB Y aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buonormyeckne mnoauMepsl. benku.
AMHMHOKHCITOTHBIA cocTaB 0enmkoB. CTpyKTyphl OenkoBoii MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MeNnTUJHAs CBA3b. BTOpuuHas, TpeTUYHas, YeTBEPTHUYHAS
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukanuss — OenkoB.
buonornyeckue pynkmum 6enkos. Ilpuonut.



VYraeroasl. MoHOCaxapuibl, IMCaXapu/ibl, OJIMTOCaXapu/ibl U MOJUCaXapHUIbI.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanuus TUnuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepoubl. buonmornueckue QyHKIUU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. Ipunnun kommuiementapHoctu. I[lpaBwino Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. Mectonaxoxaenue u ouonornueckue pynknun JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kietke. /[pyeue nykneosuompugocgamol (HTD). Cexenuposanue JJHK. Memoowsi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMypsl U QYHKYUl OUOMONEKYT U UX Komniekcos. Komnviomephwiti Ousain u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpertsrt: JI. ITonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Junarpammel: «Pacripenenenne XuMU4eCKrX 3JIEMEHTOB B HEXKUBOU MTPUPOELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKYIbl», «CTpPOEHHE MOJIEKYII
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

JlabopaTopHas padora «/cciienoBaHne HyKJIEUNHOBBIX KUCIIOT, BBIIEJIEHHBIX
U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB)Y.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



Crtpoenue npokapuoTUIecKon kieTku. Kierounas creHka OakTepuil U apXei.
Oco0EHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE YyKapUOTHUIECKON KIleTKu. [Inazmarudeckas
MeMmOpaHa (miazmanemma). CTpykTypa IJia3mMaTuueckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MeMOpaHy: maccuBHBIN (quddy3us, odnerdy€anas
mubdy3ust), akTUBHBIA (TMEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOIMTO3, (parouutos. Jk301uTo3. Kinerounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKU pacTeHUH, TpuoOoB.

[Hutormazma. [uto3omas. I{utockener. [[Bmxenue nuromiazMbl. OpraHoubl
kjeTkd. OHOMeMOpaHHbIE OPraHOU bl KIETKH: dHAoIuIa3MaTnyeckas cetb (I11C),
anmapatr [onbIXu, JM30COMBI, HMX CTpOeHHME U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOTO PETHKYJIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nankuit (arpanyisipHblii) SHIO0IIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢yHkiusa anmnapata [onbmxu. Moouguxkayus benxkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacturensHbIX KieTok. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouoecernes (K.C. Mepeosickoeckuti,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIC U CIOXKHBIE TJIACTUBI (POTOCUHTEZUPYIOIIUX FYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. PuGocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
mpancnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKW», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTMpEnapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHas paGora «lI3yueHHe CTPOEHUS KIETOK Pa3IUYHbIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccnenoBaHue Iia3Moii3a M JIEIUIa3MOJIU3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnuyeckas padora «/3yueHue IBIKEHUS IUTOIUIA3Mbl B PACTUTENbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
npoleccax. JHepreruyeckoe oobecrnedeHue kietku: mpespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEHMbl U NUSMEeHMbl PeakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi Gasbl. Pomoodvixanue, Csz., Cs. u CAM-munuol
gomocunmesa. llpogykTuBHOCTD (hoTOCUHTE3a. BrisiHue pa3nuyabix GpakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUEHUE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENH OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JIbIXaHUE. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouernma npomonos. Cunmes ATD:



paboma npomounnou ATD-cunmaszwl. TlpeumyiecTBa a’poOHOrO IMyTH OOMEHa
BEIIECTB Nepe aHadpoOHbIM. I(H(PEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTUIECKUil oOMeH», «buocunTes
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopatopHas padora «/3yueHne KaTaTUTUYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe amuiIa3bl WU KaTauna3bl)y.

JladbopaTtopHass pabora «/3ydyeHue (HEpMEHTATUBHOIO paCIHICTICHUS
NEPOKCH/IA BOAOPO/A B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacneacrBenHass uHGoOpManus U peaju3anus eé¢ B KJIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanue amunHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2eHos. OpraHuszalys reHoMa y
OPOKAPUOT U 3YKapuoT. Perynsuus akTUBHOCTH I'€HOB y IpokapuoT. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Monrexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomsel 2enog. Perymnsius oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

BupycHubie 3a6oneBanus 4enoBeka, )KuBOTHbIX, pacteHuit. CITHN I, COVID-109,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMypHuIX OUoI02udeckux 0anuvix. Hanomexnonoeuu 6 6uono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodaru».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  IlpecuHreTndeckuit  (MOCTMUTOTHYECKHUM),  CHUHTETUYECKUU WU
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexanusm permnukauun JIHK. Xpomocombl. CTpoeHue xpomocoM. Tenomepsl U
TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTO3. CTalud MUTO3a U MPOUCXOAIINE B HUX IPOLECCHI.
Tunsl MuTo3a. KaprokuHes 1 UIMTOKUHE3. bronornyeckoe 3HaueHre MUTO3a.

Perynamuss murornueckoro nmkiaa kierku. [Iporpammupyemas kneTrodyHas
rudenp — arnomnTos.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
nponugepayuu, ouppepenyuposxku, cmapenus u eubenu xiemox. «l{ugpposas
KlemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHupoB8arus Kiemxu.

JdemoHcTpanumn

Tabmuupl u cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CtpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenapathl: «MHUTO3 B KIE€TKaxX
KOpEIIKa JTyKay.

JlabopaTtopHas  paGora  «/I3ydyeHHme  XpOMOCOM  Ha  TOTOBBIX
MHKpOIpEnaparax».

JladbopaTopHas pa6ora «HabGnoneHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U )KU3HEACATEIBHOCTH OJIHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OAHOKIETOUYHBIC BOIOPOCIH, NPYrue
poTucThl. KoJIOHUaNbHBIE OPTraHU3MBL.



B3aumocBs3p yacTeld MHOTOKJIETOUYHOTO OpraHu3dMa. TkKaHW, OpraHbl M
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pactenuit. TUTIbI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHasl, TOKPOBHAS,
OpoBOJALIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOeHus, (PyHKUMI u
PAacCIOJIOKEHUS TKAHEW B OPraHax PaCTCHUM.

TkaHM KXUBOTHBIX U YEIOBEKA. THIBI KMBOTHBIX TKAHEH: 3MUTEIHAIbHAs,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUNA W
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. DyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIll 1 BHYTpeHHUH cKkeneT. CTPOCHUE U TUIIBI
COEMHEHUS KOCTEH.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBUIKEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHasi cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranuszmos. Ilornomenne Bopl, YIIIEKUCIOr0O ra3a i MUHEPaJIbHBIX
BEIIECTB  pacTeHusiMu.  llurtanume  KUBOTHBIX.  BHyTpumosioctHoe
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NMILIEBApUTENBHOrO Tpakra. [IumeBapurensHble kenes3pl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue ;xuBoTHbIX. Jluddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
XKabepnoe u n€royHoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUL U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHOocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceparne,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenne y oprann3sMoB. Beinenenue y pacteHuil. Beiienenne y d)KUBOTHBIX.
CokparutenbHpie Bakyoiau. Oprasbl BblaeneHusd. DuibTpamus, CeKpeuus u
oOpaTHOE BCAaChIBAHME KaK MEXaHH3Mbl pabOThl OpPraHoB BbiAeleHUS. CBS3b
IIOJIOCTU TeJNa C KPOBEHOCHOW W BBIICIUTEIBHOM CUCTeMaMU. BbineneHue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHue M (QyHKIMOHHPOBAHUE
Hedpona. OOpa3zoBaHrE MOYH Y YETTOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepHil ¥ LUCTHI MPOCTEHIIMX. 3alIUTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHLINIBI.

3amuyra y MHOTOKJIETOYHBIX >XMBOTHBIX. [IOKpOBBI M HMX NPOWU3BOAHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopusi KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Poib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OJTHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3ipa)xumMocCTp U peryisiuus y paCTeHUN.
PocrtoBeie BelecTBa U UX 3HAUYCHUE.

HepBHass cucrema u pedrekTopHas peryjsinus y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTAENBl. DBOIIONHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOI'O MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pediexkc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMAa JKMBOTHBIX M UYEJIOBEKA.
JKene3sl 3HIOKPUHHOM CUCTEMBI M X TOPMOHBL. J{elicTBrE TOpMOHOB. B3aumMocBA3b
HEPBHOW U SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUYHbIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuit», «KopHeBbie cuctemsl», «CTpoeHue credisy,
«CTpoeHue JIMCTOBOM IUTACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YEIOBEKay,
«IIumeBapurenpHas cucrtema», «KpoBeHocHass cucrtema», «JlpixarenpHas
cucrema», «HepBHaa  cucrema», «Koxka», «MpbllleyHass  CUCTEMaAY,
«BplaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBI,
«UmmyHnurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUSA  PACTECHHI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOEHHE TUAPHIY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema pbeio», «HepBHas cucrema sArymku», «HepBHas ~— cuctema
npecMmbikaromuxcsa»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKoNUTaouux», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaTrbl OJHOKJIETOYHBIX
OpPraHW3MOB, MHKPOIIPENAPATHl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIIEKIUU



HACEKOMBIX, HUTJIOKOXKUX, KUBBIE SK3EMIULSIPbl KOMHATHBIX pacTeHH, repOapuu
pacTeHUN pa3HbIX OTJAENIOB, BIIAXKHBIE IIpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eJOBeKa,
o0opyaoBaHUE I JEMOHCTPALIMK IOYBEHHOI'O ¥ BO3AYIIHOTO MUTAaHUS PACTEHUH,
pacuierieHus Kpaxmalia U OelKoB NoJ IeHCTBUEM (PEPMEHTOB, 00OPYAOBaHUE IJIS
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTHU JETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUIN, MOJEIN T'OJIOBHOI'O MO3ra Pa3jan4HbIX )KUBOTHBIX.

JlaGoparopHast padora «3yueHue TkaHel pacTEHUI.

JlaGoparopHasi pabora «3yueHue TkaHel ;KUBOTHBIX).

JlabopaTopHas padora «/3yyeHre opraHoB IIBETKOBOTO PACTEHUSI».

Tema 10. PazmHoKeHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJIKOYas BEreTaTUBHOE) U
nojaoBoe. Buapl  Oecrosoro  pa3MHOXKEHMs:  I[IOYKOBAHME,  CIOPYJISALUS,
(parmeHTanys, KIOHUPOBAHHUE.

[TonoBoe paszmuokeHue. IlomoBbie KeTKH, WM TameThl. Meio3. Craauu
meno3a. [losenenne xpomocom B menose. Kpoccnarosep. buonornuecknii cMbIci
MeHo3a M IOJIOBOrO Iporecca. MeWo3 M €ero MeCcTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeieBoe passurue. ['amerorenes y »KuBOoTHbIX. [1010BBIE XKeEE3bI.
OO6pazoBaHue 1 pa3BUTHUE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmonoTBOpeHHe W 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CrocoObl
OIJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHUOJIOrUs — HayKa
0 Pa3BUTHU OpPraHU3MOB. Mopghozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTIOCUL.
Konyenyus mopgoecenoe u mooenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOGnenne. Tumbl  npoGrneHus.
Hemepmunuposannoe u Hedepmunuposannoe Opodaenue. bnacmyna, munvl
onacmyn. OcoOeHHOCTH JpOOJEHMST MIIEKONMMUTAIOMUX. 3apOJbIILIEBbIE JUCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHuoe
BJIUSHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS WHIYKLUSA).
3aknazKa IUIAHA CTPOCHMSI JKMBOTHOIO KAaK  PE3yJbTaT  HEpPapXUYECKUX
B3aMMOJAEHCTBUI TreHOB. BnusHue Ha 5MOpPHOHANbHOE pa3BUTUE Pa3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct m pasButue xuBOTHBIX. [locTamMOpuoHanbHbIA nepuox. Ilpsmoe u
HenpsiMoe pasButue. PaszButue ¢ meramMopdo3oM y OECIO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DHONIOrM4yeckoe 3HAYEHHE MPSIMOr0 M HENpsIMOro
pa3BUTHS, UX PACHpPOCTpPaHEHHE B mpupone. Tumbl pocta KUBOTHBIX. PaKTOPHI
pEryisiuuu pocTa >KMBOTHBIX U 4yenoBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA



y KUBOTHBIX U 4esioBeKa. [leproabl oHToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pasmuoxenne u pasBurue pacreHuil. ['amerodur u cmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3zoBaHue clOp B Mmpoliecce Meio3a. ['amerorenes
y pacrenuid. OIIOOTBOPEHUE U PA3BUTHUE PACTUTEIILHBIX OPraHU3MOB. J[BOMHOE
OIIOZOTBOPEHHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHUEe U Pa3BUTHE CEMECHHU.

MexaHu3MBbl pEryJsiuyd OHTONeHe3a Y PAaCTeHUMN 1 )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmumpel 1 cxeMbl: «BererarmBHoe pa3MHOXKeHHE», «Tumbel Oecrooro
pa3MHOXKEHUS», «Pa3MHOXEHHE XJIaMHAOMOHAJb», «Pa3MHOXEHHE SBIJICHBIY,
«Pa3MHOXeHUE TUAPBDY, «Meno3y, «XpoMocoMbl», «I'amerorenes», «CtpoeHue
SIMIEKJIETKM U criepMaTo3ouian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe u
HEMpsMoOe pa3BUTuE», «Pa3BuTHe MaWCKOro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHI»,
«CTpoeHHe CeMSH ONHOAOJIBHBIX U JABYIAOJBHBIX PAaCTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCThI», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN HUKJI MAOPOTHUKAY,
«OKW3HEHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpernaparax.

IIpakTuyeckas padora «BbIABIEHME MPU3HAKOB CXOJCTBA 3apOBILIECH
MTO3BOHOYHBIX KHBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOXEHHUSI BBICHINX
PaCTEHUI.

Tema 11. I'eneTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopus craHoBIIeHUsI M pa3BUTUS TeHETUKHY Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Poib 0T€UE€CTBEHHBIX YYEHBIX B PA3BUTHUU T€HETHUKH.
Pa6ots H. K. Konwriosa, H. U. BaBunosa, A. H. benozepckoro, I'. J[. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJjUleNibHbIC TEeHbI, ajJbTepHATHBHBIE IPHU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsl TUHUS, TUOPUIBI, TEHOTHUII, ()EHOTHIL.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
BasuwioB, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxembl: «MeTobl TeHETUKNY, «CXEMbI CKPEIIUBaAHUS.

JlabopaTtopHass padora «J/Ipo3odmia Kak OOBEKT T'€HETUYECKUX
VICCIIEIOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBblii 3akoH MeHngens — 3aKkoH
eAMHO00pa3usi ruOpUIOB NepBoro nokoneHus. [Ipasuno nomunupoBanusi. Bropoii
3aKOH Menzaenss — 3aKOH pacLICIUIeHUsl IpU3HaKkoB. LluTonormueckre OCHOBBI
MOHOTHOPUTHOTO CKpENIMBaHUs. [ MIOTe3a YUCTOTHI TaMeT.

AHanmsupyroniee ckpemubanue. [[poMeKyTOUHbIM XapaKTep HACIIEIOBAHUS.
Pacmieruienrie npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HaCJIe0BaHUs NPU3HAKOB. [{uToNOrnueckre OCHOBbI AUTHOPUIHOTO CKPEITUBAHMUSL.

CuemnienHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CuerieHHOe
HACJIEJOBAaHWE T€HOB, HApYUICHHWE CLEIUICHHS MEXAY T'€HaMUu. XPOMOCOMHAs
TE€OpUsl HACIEACTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M rereporaMeTHbiil mos. ['eHernueckas
CTPYKTYypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIN aiyienu3M. B3anMOJIENCTBUE HEAUIEIbHBIX TI'€HOB.
KommiiementaprnocTs. Onucras. [lonumepus.

['eHeTMYECKMI1 KOHTPOJIb Pa3BUTHS PACTEHHI, dKUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3MOTOTHYECKUX  TPOIIECCOB, TOBEAEHWS ¥  KOTHUTUBHBIX  (DYHKITHIA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTMueckue acheKTbl KOHTPOJIS U
U3MEHEHMsI HaCJIeICTBEHHON NH(OpMAIMHU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyrollee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHHUEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Yy npo30odmibl», «[eHeTuka Tmoiay,
«Kapuorun denoBeka», «Kapuotun apozoduibr», «Kapuotunm —nOTHIBD,
«MHOXECTBEHHBIN aJUIeIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJs JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JEMOHCTpAllMA 3aKOHA HE3aBHCHMOIO HACJEAOBAaHUs NPU3HAKOB, MOJEIb IS



JEMOHCTPAIMU CILICTUICHHOTO HACJEI0BAHUSI TMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «J{po3odumnar.

IIpakTnueckas padora «/3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTnueckass  padora  «/3ydyeHue  pe3ynpTaToB  JUTHOPUIHOTO
CKpEIINBAHUS Y TIPO30PUITBIY.

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHMna W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3meHunBOCTh TIpU3HAKOB. KauecTBEHHbIE U KOJIWYECTBEHHBIE MPU3HAKU. Buasl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI U HACJICACTBEHHAS.

MonudukanuonHas HW3MEHYMBOCTh. Ponb cpensl B (opMUpPOBaHUU
MOIU(PUKALIMOHHON M3MeHuMBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarnmonHass kpuBas (B. Horanncen). CpoiicTBa MoAu(UKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTunuyeckas n3MeHUUBOCTh. CBOWMCTBA T€HOTUIIMYECKON U3MEHUHUBOCTH.
Bupl reHoTHITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KoMOuHaTuBHasT HM3MEHUYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON N3MEHYMBOCTHU. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUU
TEHETUYECKOro pazHoo0pa3usi B Mpeiesiax 0JIHOr0 BUA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
qUTOIUIa3MaTuiYeckue mytanuu. CoMaTU4ecKne M MOJIOBble MyTanuu. [IpudnHb
BO3HMKHOBEHUs MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSII0B B
HacieacTBeHHoM m3MmenuuBoctu (H.M. BaBuiioB). BHesjepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, PpOIb INULEHEMUYEeCKUxX ¢Hakxmopos 8
Hacne0068aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

Tabmumpt u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHYUBOCTHY, «Meito3»,
«OmnonporBopeHuey, «I'eHernueckue 3a00JeBaHus YeloBeKay, «BUbl MmyTanuii».

OO6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUIAPbl KOMHATHBIX PACTEHUIA,
pucyHku ((poTtorpadum) )KUBOTHBIX C PAa3IMYHBIMHA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON HW3MEHYMBOCTU. [locTpoeHue BapHaIlMOHHOTO psAla |
BAPHUALMOHHOW KPUBOW».



IIpakTuueckas padora «Mytanuu y Jpo3oduibl  (Ha  TOTOBBIX
MHKpOIIpenapaTax)».

Tema 14. I'eHeTnka 4esioBeKka

Kapuornn dyenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  Meroasl  M3y4eHUsT TEHETHMKHM  YEJIOBEKa: T'€HEaJOrMYecKui,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENEIICHUE IeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOLIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00/ieBaHUA YelioBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0one3Hu uyenoBeka. bonesHu ¢ HAcIEeNCTBEHHOW MPEapacloNoKEHHOCTBIO.
3HaUYE€HWE MEIULHMHCKON T'€HETHKU B MPEJOTBPAILECHUN U JICHEHUU F€HETUYECKUX
3a0oneBaHui 4yenoBeka. Meauko-reHeTuYecKkoe KOHCYJIbTUupoBaHue. CTBOJIOBbBIE
KJIeTKH. 1IoHATHE «T€HETHYEeCKOoro rpy3a». DTHYECKHE acCIEKThl MCCIECIOBAaHUM B
001acTy peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

'enernueckue (akTopsl TOBBIIICHHONM YYBCTBUTEIBHOCTH YeNOBEKa K
(u3nUeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolleil cpeasbl. I'eneTnyeckas
IIPEIPACIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTUSM.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Kapuorun udenoBeka», «MeToAbl U3yUYEHUs T'€HETUKU
yesoBekay, «I eHernueckue 3a001€BaHUs YEIOBEKa.

IIpakTnyeckas padora «CocTaBieHUE U AaHAJIN3 POAOCIOBHOM».

Tema 15. Cenrekunsi OpranusMoB

JlomecTukanus U ceJIeKIus. 3apOXKIECHUE CENEKIINN U JOMECTUKALIMU. Y YEHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXIEHUS M MHOrooOpasus KyJIbTYPHBIX
pacteHuil. Posib cerekiuu B CO3JaHUU COPTOB PACTEHUM U ITOPOJ )KUBOTHBIX. CopT,
0pOJIa, IITaMM. 3aKOH FOMOJIOTHYECKHUX PAJIOB B HACIEACTBEHHON N3MEHUNBOCTH
H. 1. BaBuiioBa, ero 3HaueHue 1)1l CETEKIIMOHHON paOoTHhl.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIM OTOOp: MAcCOBBIM U
VHAVBUYaJIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  McneiTanue
OPOM3BOAMUTENEH MO MNOTOMCTBY. OTOOp NHO TE€HOTHIy C MOMOIIBIO OLIEHKHU
(eHoTHIAa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ nomolbio aHanusa J[HK.

HckycCTBEHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOW  paboThl.
PannanoHHbli 1 XUMUYECKUI MyTareHe3 Kak MCTOYHUK MYTAlUil Y KyJbTYPHBIX
¢opm opranuzmoB. lcnonp3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK 17151 momydeHus: ncXoIHOro MaTepuaiia Juisl CEEeKIUH.

IToyuenune HIOJIMIIJIOUIOB. BayTtpusBuaoBas ruOpuan3aus.
bnuskoponcTBeHHOe  cKpemiuMBaHMe, wiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, Win ayrOpuauHr. I'ereposuc u ero npuuuHsl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruOpuauzauus. [Ipeogonenue Gecruiogus



MEXBUAOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIMU PACTEeHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHHE U U3yYEHUE N'EHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKHAX pOJIUYEl JUIsl CO3JaHUsl HOBBIX COPTOB U TMOPUAOB CEIIbCKOXO03SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YnpaeileHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JHCUBOMHBIX 6 UYeNsixX YIAVYUIeHUs
CYWecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 6 MOM HUcCle C
NpUMEHEHUeM COBPEMEHHbBIX MemOo008 HAYYHbIX UCCIe008AHU, Nepeoosblx uoet U
NepCneKmuBHbIX MexXHOA02UM.

JdemMoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabnuuel u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTOO0OPA3Usl KYJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUHUBOCTH,
«Mertogsl cenekuuny, «OtnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHas padora «3ydeHue COpTOB KyJbTYPHBIX PACTEHUU U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTopHasi padora «3ydueHrue METO/I0B CEICKIIMU PACTECHUI.

IIpakTuyeckas padora «[IpuBnBKa pacTeHHI».

Ikcekypeussi «OCHOBHBIE METOJbl U JOCTUKEHUS CEJEKIMH pPACTEHUUA H
YKUBOTHBIX (Ha CENEKIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B JIaOOPaTOPHIO
arpOyHHBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. BUoTeXHOJI0TUS U CHHTETHYECKAsA OMOJIOTHSA

OOBEKThI, UCHOJB3yEeMble B OMOTEXHOJIOTMHM, — KIJIETOUYHbIE W TKaHEBbIE
KYJIbTYpHI, MHUKPOOPTaHU3MBI, 1754 XapaKTepUCTHKA. TpanuuroHHas
OMOTEXHONIOTHA:  XJIEOOMEeUeHHE, TMONYYeHHE KHCIOMOJOYHBIX  MPOIYKTOB,
BUHOAenue. MukpoOuonornueckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTMYECKUX
TexHoJorui. [IpousBoacTBo Genka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHUSI OPIraHU3MOB U MX KOMITIOHEHTOB,
CoJlepKalllX HE BCTPEUaOIIUeCs B IPUPOie OMOCUHTETHUECKHUE MYTH.

Knerounas unxkeHepus. MeTonbl KyJIbTyphbl KIETOK M TKaHEW PAacTEHUU H
KUBOTHbIX. KpuoOGanku. Comaruyeckas THOpuAM3AIUS U COMATHYECKUU
sMOpuorene3. lcnonb3oBaHUE TramiougoB B CEIEKUUM pacTeHui. [lonyuyenue
MOHOKIIOHAbHBIX anmumei. Hcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWLIEKJIETOK U KIOHUPOBAaHHUE XUBOTHBIX. METO TPaHCIUIAHTALMU AJIEp KIETOK.



Texnonozuu 0300posneHuUs, KyTbMUSUPOBAHUs U MUKPOKIOHATbHO20 PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomonHanTHbIXx JIHK. Cosoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. DKOJIOTHUECKUE
U 3TUYeCKHUe NMpoOIeMbl TeHHON HHKEHEPUH.

Menumnuackue Ouotexnonoruu. [loctrenomuas nudposas meaumnuHa. [11[P-
JUArHOCTUKA. MeTaOoJIOMHBI aHalnu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa
YEJIOBEKA IS OLIEHKH COCTOSIHUSL €ro 370poBbs. Mcmonb30BaHME CTBOJOBBIX
kiaerok. TapretHas Tepanus paka. 3D-OuommkeHepuss ais  pa3paboTKu
(yHIaMEHTaNbHBIX OCHOB MEIWLMHCKHUX TEXHOJIOTUM, CO3JaHHs KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TPEXMEPHOro OMOmpUHTUHTA U ckaddosauHra
JUIS pelIeHUs 3a]1a4 ePCOHAIN3NPOBAHHON MEIULIMHEI.

Co3naHre BEKTOPHBIX BaKIMH C LENbI0 OOecredeHus: KOMOMHHPOBAHHOU
3amuThl OT Bo3Oymuteneir OPBU, ycTaHoBieHHE MOJEKYJISAPHBIX MEXaHHU3MOB
¢ynkunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00J1€BaHUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «crnonb30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHeEpUs», «I €eHHass HHXKEHEPUS».

JlaGopaTopnas padora «/3ydyeHne o0bEKTOB OMOTEXHOIOTUM.

IpakTueckas padora «llonyyeHre MOJTOYHOKUCITBIX TPOLYKTOBY.

JKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAsT IPOU3BOAMTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apo:kaenue W pasBuTHE 3BOJIONUOHHBIX MPeEACTABJICHUHA B
OonoJioruu

OpomtounonHas Tteopuss Y. JlapBuna. Ilpeanocbulkn BO3HMKHOBEHHS
napBuHu3Ma. JKu3Hb U HayuyHas AestenbHocTh Y. [lapBuHa.

JIBrKylme cuibl 3Boiroury BUAOB 1o Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHAas HM3MEHYMBOCTh, Oopnba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunternyeckot Teopun dBomouuun (CTI). HelitpanbHas
teopus HBomtonmu. CoBpeMeHHass dBOJNIONMOHHAs  OWoOJOrus. 3HaueHUe
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemoHcTpanuu

[Toptpersl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xomnaeitn, . K.
benses.



Tabmuipl 1 cxembl: «Cuctema xuBoit mpupoas! (1o K. JIunuerw )y, «JlectHuia
KUBBIX cyiiecTB (o Jlamapky)», «Mexanuzm HoOpMUpPOBAHUS PUCTIOCOOTEHUHN Y
pacTeHuii 1 )KUBOTHBIX (o Jlamapky)», «Kapra-cxema Mapuipyra myremectBust Y.
Hapsuna», «Haxogxku Y. [apsuna», «®Dopmbl O0OpbObI 3a CYIIECTBOBAHHEY,
«[Toponbr romy6ei», «MHoroodpasue KyJabTypHbIX (opM KanmycTb», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHUIOB (o Y. JlapBuny)»,
«Cxema COOTHOUIEHUS ABWXKYIIMX CHJI 3BOMIOLMHNY», «OCHOBHBIE IOJOKECHHS
CUHTETHYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKpP03BOIIOLMA U €€ pe3yJIbTAThI

[Tonynsauusa Kak 3JIeMEHTapHas €IMHMIA 3BOMIOLUH. COBpEMEHHBIE METOJIbI
OLIEHKM TEHETHYECKOro pa3HooOpazus M CTPYKTypbl Homynsnuid. M3MmeHenue
reHooHJa TOMYJISUMU KaK DJIEMEHTApHOE SBOJIOLHUOHHOE SIBIEHHE. 3aKOH
reHeTuyeckoro paHoBecus JIx. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOPBI (IBIKYIIME CHUJIBI) SBOJIONWU. MyTallMOHHBIHI
nporiecc. KomOwHatuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciiydaifHbIe
HEHAIpaBJIEHHbIE U3MEHEHHSI YAaCTOT aJljiesield B monysuusax. J(p(ekT ocHoBaTemsl.
Sppexm o6ymouiiounozo eopaviuika. CHudicenue 2eHemuuecKko2o pasHoobpa3us:
npuuunsl u creocmsusi. llposenenue s¢ppexma opeiigha eeno6 6 6OIBUIUX U MATBIX

NONYIAYUSX. Murpanumn. N3onsanms ITOIYJISILIUIA: reorpapuueckas
(mpocTpaHCTBEHHAas1), Ouosiorudyeckas (penpoayKTUBHAs).
EcrectBennsiit ot60op — HampaBismonui (akrtop sBomoiuu. DopMmel

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(nm3pynTuBHbIi). [lonoBoil 0TO0p. BO3HUKHOBEHHE M 3BOJIIOLUS COLUAIBHOIO
MIOBE/ICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh  OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHUE pUCTIOcO0IEeHIH y OpraHu3MoB. ApoMop(}O3bI U UANO0A AN TAIUH.
[Ipumeps! mprcTIOCOO0ICHHI Y OpraHU3MOB: MOpQoIorndeckue, (Gu3noIorniecKue,
OnoxmMmuueckue, moBeAcHUeckne. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpa3zoBanue Kak pe3ysbTaT
MUKpO3BOMOIMKU. M30mauust — KioueBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIocoObI BUJ1000pa30BaHUsA: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIATpUUECKoe  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MTOJIUTLTONAN3AINS,
ruOpuanzanus). JIuTensHOCTh SBOTIOIMOHHBIX POIECCOB.

MexaHu3Mbl (OpMHUPOBAHUS OMOJIIOTMYECKOT0 pa3HOO0pa3usl.

Posnb 3BOTIOIMOHHOM OMOJIOrUH B pa3paboTKe HAyUYHBIX METOAOB COXPaHEHHUS
O6unopasHooOpa3zusa. MUKPOIBOMIONUS M KOIBOJIOLMS MApa3uTOB U HUX XO3SEB.
Mexanu3Mbl GOpPMHUPOBAHUS YCTOMYUBOCTU K AHTHOUOTHUKAM U CITOCOOBI O0OPHOBI €
HEH.



JemoHcTpanumn

[Toptpersi: C. C. UerBepukos, J. Maiip.

Tabmuuet 1 cxembl: «MyTanmoHHasT HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTypa BuAa», «CxeMa MmposiBiI€HUs 3aKkoHa Xapau—BalinOepray», «/Bmxyiue
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsLUUA CeBaHCKOM (openny,
«["eorpadmueckast U30AIUS TUCTBEHHUIIBI CHOUPCKOM U IMCTBEHHUIIBI 1AYPCKOM»,
«ITonynAnOHHbIE BOJTHBI YUCIEHHOCTH XUIIHUKOB M KepTB», «CxeMa JehCTBHS
€CTECTBEHHOI 0 0TO0pay, «@opMbl 00pHOBI 3a cyliecTBOBaHUEY, «HIyCTpHATbHBII
MenaHu3m»,  <«KuBble — Hckomaemsbie»,  «IIOKpOBHUTEIBCTBEHHAass  OKpacKa
KUBOTHBIX», «[Ipenynpexnaaromas oOKpacka >XHUBOTHBIX», «Du3nogoruueckue
agantamuny, «l[IpucOCOONIEHHOCTh OpPraHU3MOB W €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Bunay, «Buapl-nBoiHukn», «CTpyKTypa Buaa B npupojie», «Crnocoosl
BUI000pa3oBaHus», «I eorpaduueckoe B11000pa30BaHue TPEX BUOB JIaH IbIIICH,
«DKOJOTHYecKOe BU000pa3oBaHUE BUAOB CUHUI, «llonmumionasl pacTeHuin»,
«KanycTHO-penednbiil THOpUI.

OOGopynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3BEpeil ¢ MpUMEPAMU Pa3IMYHBIX TPUCITIOCOOICHUI, yydesa NTUI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUU OJNM3KUX BHUJIOB, OOPA30BaBIIUXCS PA3THMYHBIMU
crnocobamu.

JlabopaTopHasi paboTa «BrIsiBIIeHUE U3MEHUMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlabopatopHnas padora «[IpucrnocoOneHus opraHU3MOB U X OTHOCUTEIbHAS
11e71eC000Pa3HOCTh .

JladbopaTtopuass paGora «CpaBHeHHUE BHAOB 10 MOP(DOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/iouus 1 eé pe3yjabTaTbl

Meroasl u3ydeHHST MakKpol’BOdOLMHU. [laneoHTonornueckue MeTObI
u3ydeHuss odBomtonuu. llepexomubie ¢GopMbI W (PWIOTCHETHYECKUE  PSIIBI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus sBomtonuu. CpaBHeHUEe (Giopsl U
dayHpl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bumbi-
SHJEMUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUE METObl MU3YyUYECHUS
3BONIOIMH. ['eHeTHyecKkue MEeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHbI.
Pynumentapuble  opranbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETUYECKUE,
OMOXUMHUYECKHUE U MATEMAaTUYECKUE METO/Ibl M3YUYEHUS HBONIOIUU. [ OMOIOrMYHbIE
reHbl. COBpeMEHHbIE METO/IbI IOCTPOCHUSI (PUIIOT€HETUUECKUX JIePEBbEB.

XPpOMOCOMHBIE MYTaLlUH U SBOJIFOLMSI TEHOMOB.



OO0uue 3aKOHOMEPHOCTH (TpaBuia) 3BONMOIUU. [Ipunyun cmenvl GyHKYuU.
HeobOpatumocTs 3Bomtonnu. AnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIFOLIU Y.

JdemoHcTpanuu

[Toptpersi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. ['ekkens.

Tabmuiel 1 cxembl: «DUITOreHETUUECKU PNl JOMAIN», «APXEONTEPUKCY,
«3Bepo3yobie  smepbl»,  «Creromedanb»,  «Punnodurery,  «CeMeHHBIS
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThl», «HauanpHble cTaauu 3MOPUOHAIBHOIO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHbIE OpraHbl», «PyIMMEHTHI»,
«ATaBHU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IIUMIaH3e», «lJ1aBHbIE
HANPABJICHUS 3BOJIOLMKNY, «OO0IIMe 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOGopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIINH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOWOreHes u
naHcnepmus. [lJoHay4dHble TPEICTABICHUS O 3aPOKACHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOKIEHU KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne >kM3HU U aCTPOOUOJIOT US.

OcHOBHbIE ATaIlbI HEOPTraHUYeCKOU HBOJIOLIHH. [InanerapHas
(reomoruyeckasi) OBOJIONMSA. XHUMHYECKas HBOMIONMSA. AOHWOTCHHBIM CHHTE3
OpraHn4yecKkux BeniecTs n3 Heoprannmdeckux. Ombir C. Mwmmnepa u I'. HOpwm.
O6pazoBanue noaumepo u3 MmonomepoB. Koanepearnas runoresa A. 1. OnapuHna,
rurnore3a nepBuvyHoro OynboHa JIk. XonaeitHa, reHeruueckas rumnore3a [.
Ménnepa. PubGosumbr (T. Yex) um rumoresa «mupa PHK» VY. T'munbepra.
dopmupoBaHUEe MEMOPaH U BOZHUKHOBEHHE MTPOTOKIIETKH.

Hctopus 3emun u meTonbl €€ n3ydeHus. Mlckonaemble OpraHu4ecKue OCTaTKU.
I'eoxpononoruss u e€ Meroabl. OTHOCHUTENbHAS W AOCOJIOTHAsE T€OXPOHOIOTHS.
['eoxpoHoIOruuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HauanbHbie sTanel opranndeckord »HBoMoUMH. [logBIE€HHE W 3BOIIOLHUS
NEPBBIX KJIETOK. DBOJIOIUS MeTadoin3Ma. BO3HHUKHOBEHHE MEPBBIX AKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3yKapUOTBHI.

[IpoucxoxieHne 3yKapuoT (CUMOMOreHe3). DBOIIOLIUOHHOE MPOUCXOKICHUE
BUpYCOB. [IponcxoxneHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOI'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMU BbICHIUX pacTeHUid. OCHOBHBIE apoMOpP(O3bI
pactennii. Bpixox pacrennit Ha cymy. IlosBieHHME CHOpPOBBIX pAacTeHUM H



3aBoeBaHMEe UMM cymd. CeMeHHble pacTeHus. [IpoucxokaeHue UBETKOBBIX
pacTEHUM.

OCHOBHBIE 3Tamnbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bI
XKUBOTHBIX. BeHackas ¢ayna. KemMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIEC )KUBOTHBIE. JKU3Hb B BOJE. DBOIIOUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentwinil. [IporcxoxieHne MICKOMUTAIONUX U
ntun,. [lpunnun xmodeBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie MO »paM U IEpUOAAM: apXel, MPOTEPO30i,
najxeo30i, Me3030M, KaitHo30M. O0IIast XapaKTepUCTUKA KIMMAaTa U Te0JIOTMYECKUX
npoiieccoB. [losiBIeHNE U pacUBET XapaKTEPHBIX OPTaHU3MOB. YTIJIEOOpa3OBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHUSI — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. IIpuuunel u
CJIENCTBUSA MAacCOBBIX BbIMHUpaHHUil. COBpEMEHHBIN SKOJOTMYECKUU KPHU3HC, E€ro
ocobennoctu. [Ipobiema coxpanenus 6nopasHooOpa3us Ha 3emIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [IpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamutanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmump! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
U3YUYEHUIO CaMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpuy,
«JTanbl  HEOPraHWUYECKOW  3BOMIOLMMNY»,  «l €OXpOHOJIOrMYecKas  IIKajay,
«HayanpHble 3Tanbl OpraHUYECcKoOr 3BOTIONUNY, «Cxema oOpa3oBaHUs dYKAPUOT
nyréMm cumOuorenesa», «Cucrema K uBOM mnpuponb», «CTpoeHHe BUpYCay,
«Apomopdo3sl  pacteHuii», «PuHHOGUTH), «OTHOKIETOUYHBIE BOIOPOCIH,
«MHorokieroynsie Bopopociany», «Mxwm», «lanmoporaukn», «l'og0ocemMeHHbIE
pacteHusn», «Oprasbl IBETKOBBIX pacTEHUI», «CXema pa3BUTHSI ) KUBOTHOI'O MUPay,
«Apomop(do3bl KUBOTHBIXY», «lIpocTeitmuey, «Kumeunononoctusiey, «Ilinockue
yepBu», «UneHucronorue», «PbuiOb», «3eMHOBOMHBIEY, «lIpecMbIKaronecs,
«Itnupy, «Muekonuraromuey, «Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3Butue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HU B MMAJIECO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe )XKU3HU B KaWHO30MCKOM 3pen,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOr0 MUpPay.

OOGopynoBaHnue: repOapuu pacTeHHIl pPA3IUYHBIX OTJEIOB, KOJUICKIIMU
HACEKOMBIX, BJIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOXKHUX, CKEJIEThI I03BOHOYHBIX KUBOTHBIX, Yy4della ITULl ¥ 3BEPEN, KOJJIEKIIUN
OKaMEHEJIOCTEM, TIOJE3HBIX HMCKOIMAEMBbIX, MYJSDKHM OpPraHUYECKUX OCTATKOB
OpPraHu3MOB.



BupryanbHas 1abopatopHasi padora «MoaenupoBaHue onbIToB Muiiepa—
HOpu no n3ydennro abMOreHHOro CHHTE3a OPraHMYEeCKUX COSIMHEHUI B IEPBUYHOMN
atMocdepe».

JlaGoparopHass padora «/I3ydyeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «3yueHue OCOOEHHOCTEH CTPOEHHUS paCTEHUU
Pa3HBIX OTAEIIOB.

IIpakTHueckas padora «/3yueHne ocOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
AKUBOTHBIX».

Tema S. IIpoucxoxkaenue yejaoBeka — aHTPOIOreHe3

Pa3pnensl v 3a1aun aHTPONOAOrMU. MeTOo bl AHTPOIIOJIOT UH.

CraHoBiIeHHE TIPEACTABICHUNA O IMPOUCXOXKICHUM 4YeENIOBeEKa. PenurnosnHsie
B033peHUsA. COBPEMEHHBIE HAYYHbIE TEOPHUHU.

CxoacTBO YenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.
CBuzeTenbCcTBa  CXOJACTBA  YEJIOBEKA € JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OJIOTUYECKHE, AMOPHUOJIOrMYECKUE, (b13105I0ro-OMOXUMHUUYECKHUE,
noBegeHYeckue. OTan4us 4esloBeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBrxymue cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYEeCKUe, COLMAIbHbIE.
CooTtHolieHne OMOJIOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcCHOBHbBIE CTaJAMM AHTPOIIOTeHe3a. PaHHHME uenoBEeKOOOpazHbIE 00€3bsIHbI
(MPOKOHCYJIbI) U paHHUE MTOHTU/IBI — OOIIME MPEIKHA YET0BEKOOOPa3HbIX 00E3bsH U
T0JIel. ABCTPAJONMUTEKH — ABYHOTHE NPEAKHU JIIOAEH. YeloBeK yMenbli, NEpBbIe
V3TOTOBJICHUS OPYIUM Tpyaa. YenoBeK MpsiMOXOISIIMIA U IIEPBBIM BBIXO/T JIFOJCH 3a
npenensl Adpuku. YenoBek reinenb0eprekuii — o0l mpegok HeaH1epTaIbCKOTo
YEIOBEKAa M YEJIOBEKa Pa3yMHOro. YemoBeK HEAHJIEPTAIbCKUN KakK BHJ JIKOJEH
XOJIOHHOTO KiuMarta. YeloBEK pa3yMHBbI COBPEMEHHOI'O THIIA, JEHUCOBCKHIA
YeJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. [laneorenernka u
[1aJI€Or€HOMMKA.

DBOJIOLKS COBPEMEHHOIO 4eloBeKa. EcTeCTBEHHBI OTOOp B MOMYJISLMSIX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusMm. [lonmynsuroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3Q@PEeKT OCHOBATEINS» B MOIMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckne pachkl. Ilonsatne o pace. bompmime pacbel: €BpoOIneoHIHas
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS]),  MOHTOJOHMIHAS
(a3maTcko-amMepHuKaHCcKas). BpeMss M HyTu paccelleHHs 4YelloBeKa IO IUIaHETE.
EnuHcrBO  4yenoBedeckux — pac.  HayuHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenpbl.



Bnusinue reorpaduueckoii cpesl U Aperida reHoB Ha MOPPOTIOTHIO U PUUOJIOTHIO
YEJIOBEKa.

MexauciuIinHapable  MeToAsl B (u3uueckoil  (OMOIOTHYECKON)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJOTHS WM IMAJCOAHTPONOJIOT U
YEJIOBEYECKUX NOMYJISAIUA. bHOCOLManbHbIE UCCIEAOBAHUS IMPUPOABI YEIOBEKA.
HccnenoBaHue KOBOMIOIMY OMOIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

[Toptperst: Y. {apBun, JI. JTuku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuupl u cxembl: «MeToJbl aHTPOTIONAOTUNY, «[ OJTOBHOW MO3I UEIOBEKAY,
«YenoBexkooOpa3Hble 00€3bsHbI», «CKeleT YeloBeKa W CKeJeT IIHMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUKYIIUE CUIIBI aHTPOIOT€HE3a», « IBOJIIOIMOHHOE
JIPEBO  4YEIOBEKa», <«ABCTpallonuTeK», «YemoBek  yMmenblil», «YenoBek
NPAMOXOIAIINIY, «/leHncoBckuii yenoBek» «Heannepranpups», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarbl IBOIIOLNHN YEIIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHENIOCTEH, MPEAMETOB  MAaTepUaIbHOU
KyIbTYpbl TpPEIKOB YeJIOBEeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OUONEHCKUMU CIO)KETaMU MPOUCXOXKJICHUS 4YeJIOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEINb
yepena 4elnoBeKa U yeperna MMMITaH3€, MOJEIb KUCTH YEJI0BEKA U KUCTH IAMITAH3E,
MOJIEJIA TOPCA MPEIKOB YETOBEKA.

Jlabopatopunass paGora «/I3ydyeHne OCOOCHHOCTEH CTpOEHHUs CKeleTa
YEJI0BEKA, CBA3aHHBIX C MPSIMOXOKICHUEM.

IIpakTHuyeckas padora «/3yyeHne SKOJIOrM4eCKNX aJanTalui 4eI0BEKay.

Tema 6. Jkojoruss — Hayka O B3aUMOOTHOIIECHUSIX OPraHU3MOB H
HAJ0PraHU3MEHHbIX CHCTEM ¢ OKPY:Kaloulei cpenoi

3apokieHue 1 pa3BuTHe dKonoruu B Tpyaax A. ['ymGoneara, K. @. Pynse, H.
A. CesepuoBa, J. T'ekkensi, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu
9KoJ0ruu. CBS3b KOJIOTUU C APYTUMHU HayKaMU.

Mertonbl skonoruu. IloneBble HabOmO/eHUA. DKCHEPUMEHTHI B DKOJOTHH:
npupogHble M JaboparopHble. MoaenupoBaHHe B 3KOJOTUH. MOHHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aTbHBIM.

3HaueHUE DOKOJOTMYECKUX 3HAHUW i1  4YeJOBEeKa. DKOJIOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€il 4elloBeuecTBa C NpUpoaoil. PopMupoBaHue
JKOJIOTHYECKOHN KYJIbTYPBI U KOJIOTMYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpersi: A. I'ym6oasar, K. @. Pynse, H. A. CeBepiioB, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojoruuy, «Cxema
MOHUTOPHUHIA OKPYXKAOIIEN CPENbD».



JlaGoparopHuast padora «3yuyenue METOJIOB AKOJIOTUYECKHUX
UCCJIEOBAHUI.

Tema 7. Opranusmsl u cpeaa o0MTAHUSA

Dkonornyeckue (PakTopbl U 3aKOHOMEPHOCTH HUX AencTBus. Knaccupukanms
AKOJIOTMUECKUX (PaKTOpPOB: abMoTHUECKHE, OMOTUYECKUE, aHTpororeHHeie. OOmue
3aKOHOMEPHOCTH AEHCTBUS 3Koyoruueckux ¢akropos. IlpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHu3MBbl.

AbGuotnueckue ¢aktopsl. CBeT Kak sKkonorudeckuit ¢akrop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMUYECKHE TPYIIIbI
pacTeHHii W JKMBOTHBIX [0 OTHOIICHWIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

Temneparypa kak dkojiorudeckuii ¢akrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IOMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skojormyeckuid (axrtop. IlpucnocobiieHus pacTeHUl K
noJiep:kanuio BogHoro Oananca. Knmaccudukanms pacTeHUil MO OTHOIIEHHIO K
BoJie. [Ipucnocobiienus ;KUBOTHBIX K U3MEHEHUIO BOAHOI'O PEKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
rNyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKHE
0COOEHHOCTH cpesl o0uTaHusi opraHu3MoB. [Ipucnoco6ieHuss opraHu3MoB K >KU3HH
B Pa3HbIX cpeaax.

buomornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCIIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

Kuznennsie popmbl opranu3MoB. [lonsTre o sxu3HeHHOM dhopme. JKu3HEeHHbIE
(GbOpMBI pacTeHMii: JepeBbs, KYCTApPHHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
oJHosNeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XMUIIHAYECTBO, cUMOKMO03 U ero (opmsl. [lapazutusm, xoomepaius, MyTyalusM,
KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJICOHUYECTRO). Herpoduueckue
B3auMoJieicTBUsl  (TomMueckue,  Qopudeckue, (pabpuueckue). 3HAUCHHUE
OMOTHYECKHX B3aUMOJCHCTBUI MJisi CYyIIECTBOBaHHUS OPTraHU3MOB B Cpele
obutanus. [IpuHIUIT KOHKYPEHTHOTO HCKITFOYEHHUS.

JdemoncTpanuu

Tabmuiet 1 cxembl: «Okonoruueckue (akTopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI JKUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu



KUBOTHBIX», «Cpenbl oOWTaHUS OpraHu3MoB», «bBHOIIOrUYECKHE PUTMBD,
«Kuznennsie popmbl pacTeHuity, « KuzneHHbie HOPMbI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOI'0 Jiecay, «KOCHUCTEMa XBOMHOro Jeca», «llenmu mnutanusy,
«XUITHUYECTBO, «[Tapazutnzm, «KoHKypeHIus», «CumOmo3y,
«KoMMeHcanuzm».

OOGopynoBanue: repbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PakTOpoB, repdapuu CBETOMOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBLIX PACTEHUM, CBETONIOOUBBLIE, TEHEIIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIEC PAaCTEHUs, repOoapru U KOJUICKIIUUA TETUIONIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydena MTUIl U 3Bepei, repbapuu
pacTeHull, OTHOCSIMXCA K TUrpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHus JaHHBIX T'PYIIN, KOJUIEKIIMA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpeax,
repOapu M KOJUIEKIMM pAaCTEHUHM M JKUBOTHBIX, OO0JaJaOMIMX YepTaMu
PUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM JKH3HHU, TepOapuul u
KOJUTCKIIUM PACTEHWA W JKWBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUIEKITUU
YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aNUMOJICUCTBUSAX.

Jlabopatopnass pabora «BbisBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBI».

JlabopaTtopHasi padoTa «AHaTOMHUYECKHE OCOOEHHOCTHU PACTEHUI U3 PA3HBIX
MECT OOUTaHUS.

Tema 8. Ikos10rust BUA0B ¥ NOMYJISIIM A

DKOJOTUYECKUE  XAPAKTEPUCTUKU  MOMYJISIUU. [Momynstiust Kak
Oouosnornyeckas cucrema. Poib HEOHOPOAHOCTH cpenbl, GU3NUECKUX 0apbhbepoB U
0COOEHHOCTEHW OMOJIOTHH BUAOB B (JOPMUPOBAHUHU TPOCTPAHCTBEHHOW CTPYKTYPHI
nonynaainuii. OCHOBHbIE MOKa3aTeNW MOMYJSIUU: YUCICHHOCTb, IUIOTHOCTb,
BO3pAacTHasi M TIOJIOBasg CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSI.

DKoJIoruYecKasi CTpyKTypa nomyssinuud. OueHKa YUCIECHHOCTH MOIMYJISLUM.
JluHaMuKa MONyJsiuUd U €€ perysiius. buoTudeckuid MOTEHUUAN TMOMYJISIUU.
MopenrupoBaHue JUHAMHUKHU NOMyassuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBble BbDKMBaHUA. Perynsiiys YWCICHHOCTH MOMYJSLUNA: poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonatue o0 sKojorMueckod Huile Buaa. MectooOutanue. MHoOroMepHas
Mozenp sKoimormdeckon Humm k.M. XarumHcona. Pa3mepsl 3komorunueckou
Huiy. [loTeHnanbHas U peain30BaHHAs HULIY.



Bun kak cucrema mnonynsimmi. Apeansl BUJIOB. Buabl M UX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAIEHTHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUrpalui >KUBOTHBIX. buomorunueckue
WMHBA3UU YY>KEPOJHBIX BUOB.

JdemoHcTpanuu

[Toptper: k. 1. XaTtunHCOH.

Tabmuiet u  cXxembl: «OKOJOTHYECKUE XaPaKTEPUCTUKU TOMYJISIIAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyssinuu», «Bo3pacTHble  mupamMubl
nonynauu», «CKOPOCTh  3acelICHUs TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckort Humu Jlx. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJICKIINHU YKUBOTHBIX.

JladbopaTopHas padota «IIprcnocoOseHust CEeMsIH paCTEHUN K PaCCEICHUIOY.

Tema 9. Ikos10rusi co00IECTB. IKOJIOIHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBS3u MEXKIy
OpraHu3MaMu B OHOIIEHO3E.

OxocucteMa kak OTkpbiTas cuctema (A. [x. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOIYLUEHThl, KOHCYMEHTBI, pPEIYIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue menum U ceTd. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B AKocHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE IOKA3aTENN IKOCUCTEMBL. brioMacca u poAyKIusa. JKOJIOTHUECKHE
MUPAMUJIBI YHCEIl, OMOMACChl U DHEPTHUH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
Hamnpapnennsie 3akOHOMEpHBIE CMEHBI COOOIINECTB — CyKilecCuu. llepBUuHbIE U
BTOPUYHBIE CYKIIECCMM M HMX IMPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Knumakcrnoe coobirectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe YKOCUCTEMBI. JKOCUCmEMbl 03EP U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCmblHb.

AHTPONOT€HHBIE JIKOCHCTEMBI. Arpo3dkocucteMa. ArpoueHo3. Pazmnuwns
MEXy aHTPOIIOT'€HHBIMU U MIPUPOIHBIMU YKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opojnckas
dnopa u dayna. CunanTponuzanusi ropojckoil QayHbel. buonorudeckoe wu
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocHucTeMax. Poib Kackaonozo 3gghexma u 8U008-30UDPUKAMOPOS (KIAIOUEBbIX
6U008) 6 pyHKYUOHUposanuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JIEHCTBUH.



Mexanuszmwl 6030eticmeus 3a2pﬂ3H€HUﬁpa3Hb1X munoe Ha Cy60p261HM3M€HHO]Vl,
OpPcaAHUSMEHHOM, nonyjuiAAyuOHHOM u IKOCUCMEMHOM YPOGBHAX, OCHOBbl
IKOJIocUUYeCKO20 HOPMUPOBAHUA AHMPONOSEHHO20 6030€lCMEUs. MCTOI[OHOFHH
MOHHUTOPHUHI'a CCTCCTBCHHBLIX U aHTPOIIOI'CHHBIX 9KOCUCTCM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuuet wu  cxembl:  «CTpykTypa  OuWoIneHo3a»,  «IKocucTeMma

IMIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOTO Jieca», «DyHKIIMOHAIbHbBIE
TPYIIIBE OPTaHU3MOB B 9KOCUCTEMEY, «KpyroBOpoOT BEIIeCTB B dKOcucTeMey, «Lenn
nuTaHus (MacTOWIHAs, JETpUTHas)», «IKOJOrHYecKas MUpaMHuaa dYuce,
«DKoNoruvecKas nmupamujia OMOMacChly, «IKOJOTHUYECKasl MUpamMuia YHEPTUNY,
«O6pazoBanne 6omo0Tay, «[lepBuuHas cykueccus», «BoccraHoBiieHre Jieca TOCie
noxkapay», «JKOCUCTEMa 03epay, «ATpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPrUU B arporeHo3ey, «[Ipumepsl ypOoIKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelsia NTUIl U
3Bepel, repOapuu KyJbTypHBIX U AUKOPACTYIINX PACTEHUMN, aKBApUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onucanue ypo0odKOCUCTEMBI».

Jlabopatopnas padora «/3yueHue pazHoOOpa3zusi MENKUX [OYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX SKOCHUCTEMAX).

IKCKypeusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, HA CyXOJIObHBIN WU TOMMEHHBIN JIYT, 03€pO, O0JI0TO)».

IKCKypceust «IDKCKYpCHsl B arpodKOCHCTeMy (Ha TOJN€ WM B TEIUIUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buocdepa — obOmiermnanerapHas o00o0j04Yka 3eMIIM, TAC CYIIECTBYET WIH
CyIIIeCTBOBAJIA XW3Hb. Pa3BuTHe npeacTaBieHuii o ouochepe B Tpygax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdeps! u e€ coctas. XKupoe
BelecTBO Ouocdeprl u ero PyHKIUM.

3akoHOMEpPHOCTH cymiecTBoBaHusI Omocdeprl. OcobeHHOCTH OMOChephl Kak
rI100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€0OXMMUYECKHE IUKIIbI (Yriieposa, a30Tra). PUTMUYHOCTD SIBJCHUI B
ouocdepe.

3oHansHOCTH OMocdeprl. [TorsTue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHIPA,
XBOWHBIE Jeca, CMEIIaHHbIE W IIMPOKOIHCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOMIMUYECKUE JIeca, BRICOKOTOphsi. Kiumar, pacTUTENbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.



JemoHcTpanumn

[Toptpets: B. 1. Bepnaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «I['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepona B mnpuponae», «KpyroBopor kuciopoja B MPUPOJIEY,
«KpyroBopot Bojbl B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kinmatuueckue
nosica 3emiun», «Tynapay», «Taiira», «Cmemannbiid jiec», «IIIUpOKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[IycTeiHg», « Tponmyeckuii gecy.

OOGopynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxam0Iias cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpHYUHBL. Bo3aelcTBue deloBeka Ha
ouochepy. 3arps3HeHne BO3AYIIHON cpeabl. OXpaHa Bo3myXa. 3arps3HeHHE BOIHOMN
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. MI3meHeHne knumara.

AHTpPONIOT€HHOE BO3/ICMCTBHE HA PACTUTEIbHBIM U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacusie knuru. OcobOo oxpansiembie mpuponansie Tepputopun (OOIIT).
borannueckue casipl ¥ 300JIOTUYECKUE TAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U IMPUPOJBIL.
PammonanbHoe  mPUPOJONONB30BAHME W COXpaHEHHWE  OHMOJOTMYECKOro
pazHooOpazust 3emau. OOIKME 3aKOHOMEPHOCTH TJI00AJBHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €0 BEPOSTHBIE TOCIEACTBUS.

Pa3zButne METOIOB MOHUTOPUHIA pa3BUTHUSI ONACHBIX TEXHOT'E€HHBIX
npoueccoB. Cucmemuvie uccredosanus nepexooa K pecypcocoepezarouen u
KOHKYDeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnuvlie ungopmayuonnvie cucmemsl, obecneuugarouwue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHoGbl
sKopeabunumayuu Kocucmem U Ccnocobos 6OopvOvLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix IKOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arpsizHeHne aTMochepbi», «3arps3HeHue TUAPOCchEPhI»,
«3arpsa3HeHue nouBb», «IlapHukoBbIi 3QdekT», «Oco00 OXpaHseMble IPUPOIHBIE
TeppUTOpUNY», «Moenn ynpaBiasieMoro Mupay.

Ob6opynoBanue: ¢otorpaguu OXpaHsSEMbIX pacTeHU MU KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanun, KpacHOM KHUTH pETHOHA.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
OOYYarOIIMMHUCST TIPOTPaMM  CpPEIHEro 00Imero o0pa3oBaHUs: JTUYHOCTHEIE,
MeTarnpeMEeTHbIEC U MPEIMETHBIC.

B cTpykType NTMUHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMbI IO OMOJIOTHH
BBIJICTICHBI CIIEAYIONIUE COCTABJISIFOIINE: OCO3HAHUE OOYYArOIIUMUCS POCCUHUCKOU
rPaXIaHCKON MJIECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH
U CaMOONPENENICHUIO, Haluyue Mmomueayuu K OOYy4YEHHIO  OHOJIOTHH,
yeleHanpagienHnoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIUN pa3BUTUS OMOJIOTMYECKOrO
3HAHMSL, 20MOBHOCMb U CNOCOOHOCHMb O0YUYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, NPUCYIIMMHU CUCTEME
OMOJIOTUYECKOTr0 00pa30BaHus, HAIUYUE NPABOCOZHAHUS YKOJIOTHUECKOU KYJIbTYPHI,
cnocooHocmu cmagums UENH U CTPOUTD KU3HEHHBIE TUIAHBIL.

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUS MTPOTPAMMBbI IO OUOJIOTUH JJOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHUU C
TPaAULMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMHU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBWIaMU W HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXXEHUSI K 3aKOHY M MPaBOIOPSAKY, YEIOBEKY TPyAa U CTapUIEMY MOKOJIEHHUIO,
B3aUMHOI'0 YBa)KCHUS, OEpPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HAcClCIUI0 U
TpaAuLUsIM MHOTOHAllMOHAJIbHOrO Hapoxa Poccuiickon denepanuu, npupone u
OKpY’KaIOLIEn cpele.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHUA Yy4yeOHoro mpeamera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYaIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTH B IPOIIECCE peaiu3allid OCHOBHBIX HampaBJeHUN
BOCIIUTATENILHOU JIEITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMUA 00YUYaAIOIIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUMCKOro 0OIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEH, YBaXKEHUE 3aKOHA
U TIPaBOMNOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOMN JIEATEIILHOCTH TIPU CO3aHUU YIECOHBIX
NPOEKTOB, pEIIEHWH Yy4EeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOI'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUHCKON IrpakTIaHCKON HASHTUYHOCTH, TAaTPUOTHU3MA,
YBaXXCHUSI K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH rnepei PoauHol, ropoctu
3a CBOM Kpail, cBO0O PoauHy, CBOM S3BIK M KYJBTYpY, MPOIUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIECHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 00I11€CTBA;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanus, (POPMHUPOBAHMSI KYJLTYPbl 310POBbSI H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

MOHUMAHME U peaau3alius 3J0poBOro u 0€30MacHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJI0IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEJICTBUN M HEMPUATHUS BPEIHBIX NMPUBBIUEK (yHOTpeOeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIlECTBOBAHUSI;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUSI TOCTYNKOB W OIEHKHM WX BO3MOXHBIX [IOCIEACTBUMA IS
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
PUPOIOIIONIB30BaHNEM  (COONIIOICHWE  TPaBWJI  TIOBENCHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HEMPHUSTHE IEUCTBUN, IPUHOCSIIAX BPEJ OKPYKAIOIIEH TPUPOTHON
cpelie, yMEHHE MPOTHO3UPOBATH HEOJIArOMPHUATHBIE YKOJOTHUECKHE TOCIEACTBUS
npeAnpUHUMAEMbIX JEHCTBUM U MPEI0TBpAIlaTh UX;



HAJIUYHME PAa3BUTOrO SKOJOTMUECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTH K Y4aCTHIO B MIPAKTUUECKOU JIEATEIbHOCTH SKOJIOTMUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXKY JIIOAbMU U MMO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0lllecTBa, B MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTENM M pEIIeHUU MpodiIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX  pElaTh PECypCHble  MpOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHWOJOTMYECKUX 3HAHUM B IEIAX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh TIOJydyaeMble 3HAHUS I aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMNpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METANPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble i1 (OPMUPOBAHHUS MHUPOBO33PEHHS OOyYAIOUIUXCS
MEXIUCIUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MMOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M ClHenu(uKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4dHbIH (paKT, MPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
uccleloBaHue, HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIE
yueOHbIe JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, PETYJSTHBHBIC),
obecneunBaomue GopMupoBaHne (PyHKIIMOHATBEHON IPAMOTHOCTH M COI[HAIbHOMN
KOMIIETEHIIMM  OOYYaloIMUXCsl; CHOCOOHOCTh  OOYYalolMUXCS  HCMOJIb30BaTh
OCBOCHHBIEC MEXKIUCIUTUTUHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHBIC JIEWCTBHSI B TIO3HABATEIILHON U COIMATILHOM MPaKTHKE.

B pesynbTaTe n3ydenust OMOIOrUM Ha YPOBHE CpeHEro o0mero oopasoBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI [O3HABATENIbHBIE YHUBEPCAJIbHBIC
yueOHbIe JCHCTBUSA, KOMMYHHKATHBHBIE YHUBEpCaJbHblE YyueOHBbIE JEHCTBUS,
PETYJISTUBHBIC YHUBEPCAIbHbBIC YUeOHbIC JCHCTBHUS, COBMECTHAS JEATEIHHOCTb.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS NPOTrpaMMbl CpPEIHEro O0OIero
00pa3oBaHuUs TOHKHBI OTPAXKATh:

OBaanenne YHUBEPCATbHBIMH yueOHbIMH MO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JeHCTBHUS:

CaMOCTOSITeTbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHWU 3HAHWUWA TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHasnin3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3M C IPYTUMU MTOHSTUSIMU);

ONpEeNeNITh IETU JeATEeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU NIPUPOJBI,

CTPOUTH JIOTMYECKHE pPACCYKIeHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
ABJICHUSX, (POPMYIUPOBATH BHIBObI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA JUISI TPE/ICTABIICHUS CYIIECTBEHHBIX
CBSI3e W OTHOIICHUH B U3y4aeMbIX OHOJOTMYECKUX OOBEKTax, a TakKkKe
MPOTUBOPEUUIM PA3HOTO pOja, BBISABICHHBIX B Pa3IMYHBIX WHOOPMAIIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IUIaH pElIeHUs MPOoOJeMbl C Y4ETOM aHaln3a UMEIOLIUXCS
MaTepHUAIIbHBIX U HEMaTEepPUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBUSX PEaTbHOr0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIeI0BATEIbCKUE 1eHCTBHSA:

BJIa/IeTh HABbIKAMH y4e€OHO-UCCIEA0BATENIbCKOM U TPOESKTHOU €SI TEIbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IIOMCKY METO/I0OB PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEpPIpeTal, NPeoOpa3oBaHUI0O M TPUMEHEHUI0 B Y4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

cTaBUTh W (opMmynupoBath COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ pellleHus, HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IIOJYYCHHBIE B XOJE€ pEIICHHs 3aJayd  Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
nencTBUS B MPOGEeCCUOHAIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJEH, MpEIIaraTb OpUTMHAJIbHBIE MOIXOJbl U pELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE allbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B VHTepHeTe), aHaIM3UpOBATH
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3IUYHBIE METObI MPHU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETaTh OMNBIT HCIOIb30BAHHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Ounonornyeckor HHpopMaluu (CXembl, TpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menmue:

OCYLIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HHU, AKTUBHO y4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIECHUS, NOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEeHUs IPYruX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECEAHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJIbH30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYaJIbHON
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XA0r0 YjeHa KOJIJIEKTHBA;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,



pacupenensTh poiv € YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJ[a U KaX/10r0 YJaCTHUKA KOMaH/bl B OOIIMIHA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITETIHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKH yueOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pasHbBIX O0JIaCTAX 3HAHWM, TOCTOSHHO TOBBIIIATh CBOM 00pa3OBaTENbHBIN H
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IPOLECCOB, HX PpE3yJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;



3) npunsiTHe ceds U APYrUX:

NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP C TIO3UIIMU JIPYrOro 4eloBeKa.

MHNPEJMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS COACPXKAHUS Y4eOHOro MpeaMera
«buonorus» Ha yrayOJIEHHOM ypOBHE OpPHUEHTHPOBAaHBI Ha obOecreueHue
npopuiabHOro  oOydeHus  oOydaromuxcs  Owonorur. OHM  BKJIIOYAIOT:
cnenupuyeckue sl OMOIIOTH HAYYHBIC 3HAHUS, YMEHUS U CTIOCOOBI JIEHCTBUM 110
OCBOGHUIO, MHTEPIPETAIINN U MpeoOpa30BaHUIO 3HAHWMA, BUABI JEATEIHHOCTH IO
MOJTYYCHHIO HOBBIX 3HAHWUH M MX MPUMCHCHHIO B Pa3JIMYHBIX YYEOHBIX, a TAKXKE B
peabHBIX KU3HEHHBIX cUTyarusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI MO
rojiaM u3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4ueOHOTO TpenMera «buomorus» B 10
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHMM B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHpPA, B
NO3HAHMM  3aKOHOB  MPHPOABI W  PEHIeHHH TMpoOJieM  palroHAIbHOTO
IPUPOIOTIONH30BAHMS, O BKJIAJE POCCHMCKUX M 3apyOeKHBIX yUEHBIX B Pa3BUTHE
OnoIoruy;

BIQJICHUE CHCTEMOW OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraloNIe OWOJIOTMYECKUE TEPMHUHBI M TOHATHA (KU3HB, KJICTKA,
OpraHusM, MeTabolIu3M, TOMEOCTa3, CaMOPEryJsalus, CaMOBOCIIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOTMYECKUE TEOPHUH
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacieacTtBeHHocT T. Moprana), yuenuss (H. W. BaBunmoBa — o ueHtpax
MHOT000pa3us U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTeHUI), 3aKOHBI (eIMHO00pa3usl
MOTOMKOB TIEPBOTO IOKOJCHHS, PACHICIUICHUS, YUCTOTHl TaMeT, HE3aBHCHMOTO
HacnenoBanua [. Mengens, TroOMOJOrMYECKHUX pSAXOB B  HACIEICTBEHHOMU
u3menuuBoctu H. . BaBuiiosa), npuHIumb! (KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUS, HCIOIb3YEMbIX B
OMOJIOTUYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHHUE,
HAOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJICTATH CYIIECTBCHHBIC MTPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB M CUCTEM



OpPTaHOB pACTEHWH, J>KUBOTHBIX, 4YEJIOBEKAa, TPOIECCOB IKU3HEACATEIHHOCTH,
NPOTEKAIOIINX B OPTaHU3MaxX PAcCTeHHM, KUBOTHBIX U YETIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: OOMeHa BemiecTB (MeTabonu3M), MpeBpalIeHUs dHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U TeTepoTPOPHOro TUIIOB MHUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, SMOpPUOreHe3a, MoCTAIMOPHUOHATILHOIO Pa3BUTHS,
pPa3MHOXKEHUSI,  MHIUBUAYaJbHOIO  DPAa3BUTUS  opraHu3Ma  (OHTOIreHe3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEPO3KCa, HCKYCCTBEHHOI0 0TO0DA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEXIY OpraHOMAAMH KIETKH M HX
(GYHKIMSIMH, CTPOEGHHMEM KIIETOK pa3HbIX TKaHEH W uX (QyHKIUAMH, MEXITY
OpraHaMd U CHCTEMaM{ OpraHOB y pAacTeHM, XUBOTHBIX M YEJIOBEKa M HX
GYHKIUAMEA, MEXAY CUCTEMaMU OpPraHOB M WX (PYHKIMSAMHU, MEXKIY 3TalaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTJIMYUTEIbHbIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHUE MCIOJIb30BATh COOTBETCTBYIOUIME AapryMEHThl, OMOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JUIsSl JOKAa3aTeNbCTBAa POJACTBA OPraHM3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

YMEHHE pelIaTh OMOIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIEICTBEHHBIC
CBSI3U MEXY UCCIENYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIeJaTh
BBIBO/IbI K IPOIHO3bI HA OCHOBAHMH IOJTYUYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATh JIA0OPATOPHBIE W MpPAaKTUYECKHUE paldoThl, COOMIOAATH
paBWiIa Mpu padoTe ¢ y4eOHBIM U 1a00OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbLHBIMU
cpeacTBamMu, GopMyIupys Leidb HCCIEIOBAHMS, AHAJIU3UPOBATH IOJTYYCHHbIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE YyYacTBOBAaTh B y4E€OHO-UCCIIEIOBATENIbCKON paboTe Mo OuoJIoruw,
HKOJIOTUU W MEJULIMHE, MPOBOJAUMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOMYYCHHbIE  pe3yabTaTbl HAa  YYCHHUYECKUX
KOH(EepeHIUSX;

YMEHHUE OlLIEHHWBATh STUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUN B
00J1aCTH OMOJIOTUU ¥ MEAUITMHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJOTBOPEHUE,
HanpaBJIeHHOE U3MEHEHUE TeHOMAa U CO3JaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccruoHanbHOR
JESTENbHOCTA B 00JIaCTH OWOJIOTMH, MEIMUIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBIIIIEHHOCTH, YIIyOJIATh MMO3HABATEIbHbBIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH mpodeccun u



MPOJIOJDKEHUE  OMOJIOTMYECKOTO  O0pa3oBaHMs B  OpPraHU3alUsaX  CPEIHETO
npodeccuoHaIBLHOrO U BRICIIET0 00pa30BaHUsl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «buonorus» B 11
K1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U poOJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAY4YHOU
KapTHUHBl MHpa, B TO3HAHUM 3aKOHOB IMPUPOJBl M PEUICHUH SKOJIOTHYECKUX
npoOjieM YeJIOBEUeCTBA, a TaKXKE B PEIICHHWH BOMPOCOB PalMOHAIBLHOIO
IPUPOJIONOJIH30BAHMS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K TIPUPOJIE,
OOIIECTBY, YENIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
ONpeeNeHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, DKOCUCTeMa, Ouocdepa), OMOIOrHUYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKasi TEOPUSI SBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampasieHHsIX 3Bonmtonuu, B.U. Bepnaackoro — o
o6uocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma FO. JluGuxa,
SKOJIOTMUECKON NUpaMuibl SHEpPruM), rumnore3bl (runore3a «Mmupa PHK» V.
I'unGepra);

yMEHUE  BJAJIETh  OCHOBHBIMM  METOJaMH  HAYYHOTO  TO3HaHUS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKUBBIX OOBEKTOB M IKOCUCTEM
(onucanue, U3MepeHue, HaOJIOJEHUEe, ASKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/JIE;

YMEHHUE BBIJCNIATh CYIIECTBEHHbIE TNPU3HAKU: BHUJOB, OHUOT€OIEHO30B,
KOCUCTEM H OWochephl, CTAOWIM3UPYIOMIETO, ABMKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, AJJIONMATPUIECKOTO ¥ CUMITATPUIECKOTO BUA000pa30BaHUS,
BIUSHUS  JBUXKYIIMX  CHJ  DBOJIOIMM  HA  TEHO(POHI  TOMYJISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie 0OUTaHMsl, YepeqoBaHusl HaMpaBJIeHUN
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXKJY MPOIECCAMH HBOIIOLNH,
JBKYIIUMH CUJIAMU aHTPOIIOT€He3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U
MPUCTIOCOOJICHUSMH K HUM OpraHU3MOB;

YMEHUE  BBISBIATH  OTJIMUYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpefie oOuTaHusl, a0MOTUYECKUMX M OMOTHYECKUX
KOMITIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOINECTBAX,
AHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKAa3aTeIhCTBa POJACTBA OPTraHU3MOB Pa3HBIX



CUCTEMATHUYECKUX T'PYII, B3aUMOCBSI3M OPTaHU3MOB U CPeibl OOUTaHUs, CIMHCTBA
YeIIOBEYECKUX pac, HEOOXOJMMOCTH COXpPAaHEHHs MHOrooOpa3usi BHJIOB H
AKOCUCTEM KaK yCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUECTBA;

YMEHHUE PemIaTh OMOIOTHIECKHE 3aa91, BBISBIISITH TPUUYUHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIIETyEMbIMU OMOIIOTMYECKUMU MIPOIIECCAMU | SIBJICHUSMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATH JIA0OpATOPHBIE W TPAKTUYECKHUE pPaldOThI, COOMIOIATh
npaBujia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIICPUMCHTAIHLHBIMU
cpencrtBamu, GOPMYIUpPYS Ielb HCCIEIO0BAaHUS, AaHATU3UPOBATH TOJyYEHHBIE
pe3yNbTaThl U JIENIaTh BHIBOJIHI,

YMEHHE YyYacTBOBAaTh B y4E€OHO-UCCIIEIOBATENIbCKON paboTe Mo OuoJioruw,
AKOJIOTUA W MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TONYYCHHBIE  Pe3yiabTaThl Ha  YYCHHUICCKUX
KOH(EePEHITUSX;

yYMEHHUE OIEHUBATH THIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEITOBEKA
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIIOCO0AX MPeaOTBPALICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccruoHanbHOR
JeSITeNFHOCTU B 00J1acTH OMOJIOTUH, YKOJIOTUH, TIPUPOOTIOIB30BAHUS, METUIIUHBL,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETCPUHAPHUH, CEIbCKOTO XO3SWCTBA, IHINEBOM
MIPOMBIIICHHOCTH, YIAyONsATh TO3HABATEIbHBIM WHTEpPEC, HaIpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccmn U MPOIOIDKEHUE
OMONIOrMYecKoro 00pa3oBaHusl B OpraHM3AIMsIX CPEAHEro MpodecCHOHANBHOTO U
BBICIIIETO 00OPa30BAHMSI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nupp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
! bronorns Kak nayKa ! https://lesson.edu.ru/06/10
bu6nunorexa [IOK
2 JKHBBIE CHCTEMBI H X H3YHCHHE 2 https://lesson.edu.ru/06/10
bu6mmoreka [IOK
3 bronorus KeTkn 2 05 https://lesson.edu.ru/06/10
bubnunorexa LIOK
4 X 10 1 1
HMITICCKAT OPTaHBatiti [ICTIH https://lesson.edu.ru/06/10
bu6mmoreka [IOK
2
> CTpoerne 1 dyHiiHK KIeTKH 8 https://lesson.edu.ru/06/10
6 OOMeH BelIecTB U MPEBpAIlCHNE YHEPTHH B 9 1 bubnnoreka [JOK
KJIETKE https://lesson.edu.ru/06/10
HacnencTeennas nHpopManus u bubmuorexa [IOK
7 N 9 1 0.5
peanu3anus €€ B KIETKE https://lesson.edu.ru/06/10
bu6mmoreka [IOK
K i 1
8 HSHCHHBIM LI KICTIHN 6 https://lesson.edu.ru/06/10
bu6nunorexa LIOK
9 17 1.5
CTpoerHe 1 dyHKIK OPranu3MOB https://lesson.edu.ru/06/10
10 Pa3mHOXeHMe U pa3BUTHE OPTAaHU3MOB 8 1.5 bubamorexa [IOK

https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

1 ['eHeTnka — HayKa O HACJIEACTBEHHOCTH U 2 05 bubnmoreka [JOK

W3MEHYUBOCTH OPTaHU3MOB https://lesson.edu.ru/06/10
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 Eﬁfﬁ.ﬁjﬁ eL(jIl?_E/oa/lo
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1 ]stlffg/l;lﬁ;:;? ;118:[(1/06/10
14 I'eneTuka yemoBeka 3 0.5 Et?fs?/l;llzzjr?jjgzl%llo
15 Cenexuusi OpraHu3MoB 3 1 Et?fs?;;:se;?gjgilowlo
16 BroTexHOJIOrus ¥ CHHTETHYECKAsT OUOJIOT S 3 0.5 ﬁ;fg;;; ::;?;jgﬁ /06/10
17 Pescpanoe apews 3 s esom sy 060

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 135



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

11 KVIACC

KoanuectBo yacos JIeKTPOHHbBIE
HaunmeHnoBaHue pa3/iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mudpp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoTbI padoThbI
pecypchbl
1 3apoXKaeHUE U Pa3BUTHUE SBOTIOIIMOHHBIX 4 bubnmnoreka [JOK
MpeACTaBICHUN B OMOJIOTUH https://lesson.edu.ru/06/11
N bubmuorexa [IOK
2 M 14 2
HKPOIBOITIOLHA 1 €€ PESyBTATHL https://lesson.edu.ru/06/11
3 Maxpo3BOITIOIHS ¥ €€ Pe3yIbTaThl 6 bubamorexa [IOK
P t pesy https://lesson.edu.ru/06/11
4 [IpoucxoxneHue v pa3BUTHE KU3HU Ha 15 15 bu6mmorexa LIOK
3emite ' https://lesson.edu.ru/06/11
bubnuorexa [IOK
5 IT — 10 1
POHCXOXK/ICHUE YEJIOBEKa — aHTPOIIOTCHE3 htts://lesson.edu.ru/06/11
DKOJIOTUSI — HayKa O B3aUMOOTHOIICHHSIX
6 OPraHU3MOB U HAJIOPraHU3MEHHBIX CUCTEM 3 0.5 bubmuorexa [IOK
p . p . ' https://lesson.edu.ru/06/11
C OKpYKaloIlel cpeoii
bu6nmoreka [IOK
7 O 0 9 1.5
PTaHHSMBLH CPEAd ODUTAHHIA https://lesson.edu.ru/06/11
. bubnuotexa [JOK
8 IKONOTH BUIIOB M IONYILIIHHA 9 0.5 https://lesson.edu.ru/06/11
DKOJIOTHS COOOIIECTB. DKOJOTHUCCKHE bubmmoreka [IOK
9 12 0.5
CHCTEMBI https://lesson.edu.ru/06/11
b K
10 buocdepa — rmobdanpHas SKOcUCTEMA 6 nommorexa O

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



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

bu6nmoreka [IOK

= Henosex u oKpyxaromias cpena 6 https://lesson.edu.ru/06/11
bubnuorexa [IOK
12 Peseparoe Bpems 8 https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7.5



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoangecTBO 4acoB
Ne
n/ Tema ypoka B Kontpous, IpakTHyeck JJIeKTPOHHbBIE HH(PPOBBIEC 00pa3oBaTebHbIE pecypchl
cero | HbIe
Il ue padboTbl
padoThI
buomnorus xak
1 KOMIUIEKCHAs HayKa U KaKk 1 bubnuoteka [IOK https://lesson.edu.ru/lesson/5¢523154-8bfa-
4acTh COBPEMEHHOTO 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
oOmiecTBa
bubmuoteka I{OK https:/lesson.edu.ru/my-
e school/lesson/4e8b5cdb-f414-40a6-9aed-
HUBBIE CUCTEMBI U X
2 . 1 638dd73a0475?backUrl=https://urok.apkpro.ru/
ceouctsa token=00d3c187bded0129a346af2 1affaa6ade375b1c38cf3d61632a
cf9035¢32a694
butmmoreka LIOK https://lesson.edu.ru/my-
school/lesson/15bc113d-cab1-4730-8ca3-
YpoBHeBas opraHu3anus
3 1 8c3862e30f75?backUrl=https://urok.apkpro.ru/
PKUBBIX CHCTCM token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035c32a694
Hcropwust OTKpBITHS 1
4 T — 1 but6mmoreka IIOK https://lesson.edu.ru/lesson/5¢523154-8bfa-
yi ’ 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
Kiterounas teopus
Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OMOJIOTUH.
butmmoreka LIOK https://lesson.edu.ru/lesson/5¢523154-8bfa-
5 [IpakTuueckas pabora 1 0.5

«3yueHnne meTonoB
KJIETOYHOW OMOJIOTHUN

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10



https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

(xpomatorpadus,
anexTpodopes,
mudhepeHIranIbHOe
LHEHTPUPYTUpOBaHUE,
[ILIP)»

XUMHUYECKHUN COCTaB

but6mmorexa [IOK https://lesson.edu.ru/my-
school/lesson/f0169498-8927-400e-81b5-

6 27a76afed81b?backUrl=https://urok.apkpro.ru/
KIeTR] token=00d3¢187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢c32a694
bubnuoteka I{OK https:/lesson.edu.ru/my-
MuHepalibHbIe BEILECTBA school/lesson/f0169498-8927-400e-81b5-
7 KJIETKHU, UX OHoJIorudecKkast 27a76afed81b?backUrl=https://urok.apkpro.ru/
poib token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035c32a694
Oprannueckue BelecTBa
KTETKH — Genku bu6mmoreka L{OK https://lesson.edu.ru/my-
school/lesson/0215437a-0f2e-4¢c47-8760-
JlaboparopHas paboTa
8 06 5 0.5 2a9e2f77c89c?backUrl=https://urok.apkpro.ru/
(OHAPYIKCHHC DEIKOB C token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632a
IIOMOIIIBKO KAYCCTBCHHBIX Cf9035C323.694
peaKuuin -
bubmuoteka I{OK https:/lesson.edu.ru/my-
ChoiicTea, KTaccHMHKAIHS school/lesson/0215437a-0f2e-4c47-8760-
9 1 yHK H’H SerKoR 2a9e2f77c89c?backUrl=https://urok.apkpro.ru/
YHKIL . token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035c32a694
o bubmmoreka LIOK https://lesson.edu.ru/my-
PraHn4CCKUC BCIICCTBA
10 school/lesson/7248ccfd-3595-44e2-9ead-

KJIICTKU — YI'JICBOABI

al5ec719c673?backUrl=https://urok.apkpro.ru/



https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

pruboCcoM B OMOCHHTE3E
Oenka

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035c32a694

Opranuzanus reHoma y

bubmmorexa LIOK https://lesson.edu.ru/my-
school/lesson/05b30833-2ed2-445b-b4ae-

37 823f126b73d0?backUrl=https://urok.apkpro.ru/
TPOKAPHOT H SyKapHOT token=00d3c187bded0129a346af21affaa6ade375h1c38cf3d61632a
cf9035c32a694
butmmoreka LIOK https://lesson.edu.ru/my-
MonekynspHbie school/lesson/05b30833-2ed2-445b-b4ae-
38 MEXaHU3MBbI SKCIIPECCHH 823f126b73d0?backUrl=https://urok.apkpro.ru/
I'€HOB y DYKapuOT token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035c32a694
Bupycel — BHeKIIeTOUHbBIE
(bOpMBI KH3HH H bubmuoteka I{OK https:/lesson.edu.ru/my-
school/lesson/eb33fad3-8d72-4e0b-bbc5-
oOJIMraTHbIE Mapa3uThl.
39 - 5 0.5 4c86e312fb15?backUrl=https://urok.apkpro.ru/
paktiHcckas pabota token=00d3¢187bded0129a346af21affaa6a9e375b1c38cf3d61632a
«COSI[aHI/Ie MoAaCIIn Cf9035C32&694
BUpYyCa»
Bupycusie 3aboneBanust bu6mnoreka LIOK https://lesson.edu.ru/my-
YeJIOBEKA, JKUBOTHBIX, school/lesson/eb33fad3-8d72-4e0b-bbc5-
40 pacTeHun. 4c86e312fb15?backUrl=https://urok.apkpro.ru/
HanoTeXHoIoruu B token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
OMOJIOTHH U METUIIMHE ¢f9035c32a694
HAHOTEXHOTOIHI B butmmoreka [IOK https://lesson.edu.ru/my-
6 school/lesson/eb33fad3-8d72-4e0b-bbc5-
HOJIOTUHU U MCOUIIUHC.
41 n 4c86e312fb15?backUrl=https://urok.apkpro.ru/
POMEXYyTOUHAA token=00d3¢187bded0129a346af21affaa6a9e375b1c38cf3d61632a
KOHTpOJIbHas paboTa f9035c32a694
42 JKH3HERHBIH WK KTETKH but6mmoreka LIOK https://lesson.edu.ru/my-

school/lesson/a494c3ch-b7c7-4815-b7al-
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https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

155c¢7245fdbf?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035c32a694

43 Matpuunsiii cunres3 JHK
XpOMOCOMBI. bubnuoteka I{OK https:/lesson.edu.ru/my-
JlaGoparopnas pabora school/lesson/a494c3ch-h7c7-4815-b7al-
44 «M3yueHune XpoMOCoM Ha 0.5 155c7245fdbf?backUrl=https://urok.apkpro.ru/
TOTOBBIX token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
MHKPOIPENapaTax» ¢f9035c32a694
bubnuoteka I{OK https:/lesson.edu.ru/my-
school/lesson/a494c3ch-b7c7-4815-b7al-

45 JleneHne KISTKH — MHTO3 155¢7245fdbf?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

Tunsl kiieTok. Kapruokunes
W NHTOKHHES. bubmuoteka I{OK https:/lesson.edu.ru/my-
JlaGoparopHnas pabora school/lesson/a494c3ch-b7c7-4815-b7al-
46 «Habmronenve MuTo3a B 0.5 155c¢7245fdbf?backUrl=https://urok.apkpro.ru/
KJIETKaX KOHYMKa KOpeIIKa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
JyKa (Ha TOTOBBIX cf9035c32a694
MUKpOIpenaparax)»
butmmorexa LIOK https://lesson.edu.ru/my-
P school/lesson/a494c3ch-b7c7-4815-b7al-
a7 CT YA HUSHERHOTO 155c¢7245fdbf?backUrl=https://urok.apkpro.ru/
HHITE KTETOK token=00d3c187bded0129a346af21affaabade375b1c38cf3d61632a
cf9035¢32a694
bubnuoreka IIOK https://lesson.edu.ru/my-
OpraHusM Kak eIMHOe
48 school/lesson/f6d39de3-49b3-415f-a6de-

oeJioc

b61e1484b48f?backUrl=https://urok.apkpro.ru/
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https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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Tkanu pacTeHUN.
JlaGopaTopHas pabota

token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632a
cf9035c32a694

buommoreka LIOK https://lesson.edu.ru/my-
school/lesson/f6d39de3-49b3-415f-abde-

49 JAavaeHIe TKAHei 0.5 b61e1484b48f?backUrl=https://urok.apkpro.ru/
yi . token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d61632a
PACTCHUI cf9035¢322694
TKAHH KHBOTHBIX I but6mmoreka [IOK https://lesson.edu.ru/my-
aenosexa, JlaGopaTopuas school/lesson/f6d39de3-49b3-415f-a6de-

50 pabora ayuene TKanei 0.5 b61e1484b48f?backUrl=https://urok.apkpro.ru/

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
KUBOTHBIXY cf9035¢32a694
Opraust. CucTeMsl Bubsmoreka LIOK https:/lesson.edu.ru/my-
opraHoB. JlabopaTtopHast school/lesson/f6d39de3-49b3-415f-a6de-

51 pabora «/3ydenue 0.5 b61e1484b48f?backUrl=https://urok.apkpro.ru/

OpPraHoB I[BETKOBOT'O token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
pacTeHusD cf9035¢c32a694
bubmuoteka I{OK https:/lesson.edu.ru/my-
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IIutanue MO3BOHOYHBIX

token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632a
cf9035c32a694

buommoreka LIOK https://lesson.edu.ru/my-
school/lesson/f6d39de3-49b3-415f-abde-

’KHBOTHBIX.

55 [Tnmesaputenbias b61e1484b48f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a

CHCTEMa YeI0BEKa f9035c322694
but6mmoreka [IOK https://lesson.edu.ru/my-
school/lesson/f6d39de3-49b3-415f-a6de-

56 JIpIxaHuWe OpraHu3MOB b61e1484b48f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢c32a694
bubmuoteka I{OK https:/lesson.edu.ru/my-
school/lesson/f6d39de3-49b3-415f-a6de-

I[I:IX&HI/I@ ITO3BOHOYHBIX

57 UBOTHEIX 1 HeIOBeKa b61e1484b48f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694
bubmmoreka LIOK https:/lesson.edu.ru/my-

T school/lesson/f6d39de3-49b3-415f-a6de-
PAHCIIOPT BEILECTB Y
58 b61e1484b48f?backUrl=https://urok.apkpro.ru/
OpraHusMoB token=00d3c187hded0129a346af21affaa6a9e375h1c38cf3d61632a
cf9035¢32a694
bu6nuoreka LIOK https://lesson.edu.ru/my-
KposenocHas cucrema school/lesson/f6d39de3-49b3-415f-a6de-
59 IIO3BOHOYHEIX KUBOTHBIX U b61e1484b48f?backUrl=https://urok.apkpro.ru/
yeJ0BeKa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035c32a694
bubnuoreka LIOK https:/lesson.edu.ru/my-
60 Beigenenue y opranu3mMoB school/lesson/f6d39de3-49b3-415f-a6de-

b61e1484b48f?backUrl=https://urok.apkpro.ru/
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* buonorus. buonorndyeckue cucteMsl u mporeccel, 10 kimace/ Tepemos A.B.,
ITerpoconra P.A., O611ecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»

* buonorus. buonorudeckue cucteMsl u mporeccel, 11 kimace/ Tepemos A.B.,

ITerpocora P.A., O0111ecTBO ¢ OrpaHU4eHHOMN 0TBETCTBEHHOCThIO «OL]
MHEMO3UNHA»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

buonorus (yriny6nennsiii yposenb) Peanuzanus tpedoBanuit ®I'OC cpennero
oOrmrero oopazoBanus: MmeToauyeckoe nocooue s yaurens / [JI.A. [Tapmrytuna,
A.B. OBuunnukosB, O.B. Konsacaukos, C.M. I'narones]; nox pex. JI.A.

[Tapmytunoit. — M.: ®T'BHY «MHCTHTYT CTpaTeruu pa3BUTHS 00pa30BaHUS»,
2023. — 154 c.: un.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

edsoo.ru
resh.edu.ru
bio-lessons.ru
100urokov.ru
uchitel.pro
obrazovaka.ru
nauka.club
euroki.org
ed-lib.ru
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