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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oOpa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble peaMeTh». CornacHo nonoxeHussiMm GI'OC COO npodunbHbie yueOHbIS
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CHOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
IpU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM NpodeccuoHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JIOJDKEH OBITh OPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00JlacTh Hay4yHOTO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIULHUHON, SKOJOTHEHN, TICUXOJIOTHEN, CHOPTOM WIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Heu
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriyOoji€HHOM YpOBHE,
onpejensieT o00s3arenbHOoe (MHBAPUAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feilaM M TeMaM, paclpeleseHue 10 Kiaccam,
PEKOMEHyeT TIOCJIeI0BATEIbHOCTh U3YUYEHUs y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yyJaronuxcs. B mporpamme mo 6uoj0oruu peaain3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABICHHOCTh  Ha
MOCJIEyIOee pa3BUTHE OWOJIOTMUECKUX 3HAHWHA, OPUEHTHPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBIIIJICHUS, TIPEJICTABICHHH O 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTaHHE OEPEKHOTO
OTHOIIICHUS K OKPY’KaroIIel MpUpPOIHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buosjorus» B peanuzaluu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIEro 0Opa3oBaHMs.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OUOJIOTHYECKOe 00pa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha paclIupEeHUe
1 yriayOJieHre 3HaHUW 00y4YaroIInXCs O dKUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMOJIOrMYecCKOro  oOpa3oBaHUsT B By3aX M OpTaHU3alMSAX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHMS TMOJy4arOT pa3BuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMy mnpenmery "buomorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K H3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEeHUs OUOJIOTMYECKOro pazHooOpasus mianeTsl. Tak, B 10 kimacce u3yyarorcs
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyaIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIIKX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOM 00JIaCTH OMOJIOTHH, BKIIAJOM OT€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ MPHOOpPETECHUE YMEHUH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JocTmwkenne 1enw wW3ydeHuUs ydeOHoro mpeamera «buomorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBHJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaOIIUXCA C METOJAMH IIO3HAHMS JKUBOW TPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIbHOTO TPOBEACHUS OHOJIOTMYECKUX WCCIICIOBAHUIA B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OMOJIOTMUYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW; yCTAaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W  COONIOJATh  MEpBI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPHITUS B 00JIaCTH OMOJIOTUH;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJOTUYECKOTO MCCIICIOBAHUS, TPOBEACHUS YKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SBICHUSIM; (OPMUPOBAHUE IKOJIOTHIECKOM,



TCHETHYECKOW TPaMOTHOCTH, O0IIEH KyIbTYPHI TOBEACHUS B TIPUPOJIC; UHTETPAITUH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOIOIIOTH30BaHNH (COOJIIOICHHE TIPABIIT TIOBEICHHMSI B TIPUPOJIC, OXPaHbI BUOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHUU COOCTBEHHOI'O 370pOBbSI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS
OMOJIOTUYCCKUX 3HAHWW U YMEHUH B MTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60op opraHu3arMoHHBIX (HOPM, METOJOB U CPEACTB OOyYECHHS OUOJIOTUH
OCYIIIECTBIISIETCS C y4ETOM Crelu(UKH €TO CONEp)KaHWsl W HAIPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABJIIETCS TPOBEJEHUE JTa0OpPaTOPHBIX U MpaKTUUECKHX padoT. Takxke ydwacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MAaTEePUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUM.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonoruel. 3HaUYeHHE OUOJIOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apgen, I'. Mengens, B. 1. Bepnanckuit, U. I1. IlaBnos, 1. 1. Meunnkos, H. H.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >kuBble CUCTEMBI HA Pa3HbIX YPOBHAX OpPraHU3aIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKM M €€ HOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHHU3aLMM KHUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1a60paTopHOE 000PYOBAHUE JIJIs TPOBEACHUS HAOTIOICHHH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. IlIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHKPOCKOM, «JIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, snexrpodopes, auddepeHmanbHOS IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeMIoperysinuu. MuHepalibHble BEIIECTBA KIETKU, UX Onosiornyeckas poib. Ponb
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUIHas CBs3b. BTopuuHas, TpeTuyHasi, 4YeTBEPTUUHAsS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue pyHKIMH YIII€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mmosekyine ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMODU3UYECKUE HCCIEAOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B coctaBe Opranu3zMoB», «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py0BaHuUe.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckass W mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue u (QyHKIIMOHUPOBAHUE DYKAPUOTUUYECKON KileTKu. [lnazmarnueckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIM TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
NUHOIMTO3, (parouuTtos. Dk301uTo3. Kinerounas crenka. CTpykTypa u QyHKIUH
KJIETOYHOM CTEHKU PACTeHUM, TpUOOB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: HA0IIa3MaTtuyeckas cetb (I11C),
anmapat [onbku, JIUM30COMBI, UX CTpoeHHue U (GyHKIMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpaenenus 6enxoe ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUHBIX MeMOpaH. ['mankuii (arpanyJIsspHBIN) SHIOTIIIa3MAaTHIECKUN PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJeTke. Bakyonn pactutenbHbIX KieToK. Kitetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIbI (POTOCUHTE3UPYIOIIUX dYKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHOILJIa3Ma, SIPbIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHICCKON KICTKN.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIIAIIHAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuYHBI CHUHTE3 OpPraHMYEeCKUX BeHIeCTB B KieTke. DOTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICTUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmasel. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y», «DHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpuUMepe aMuJIa3bl UK KaTaiasbl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOKECHUS U AbIXaAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amMuHOKHCIOT. Pomb pubocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XX. MaHo). Monekynsaprvle mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxembl: «buocunrte3 Oenkay, «l'eHeTnueckut kKoa», «Bupycei»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTreTHYecKMid  (MOCTMUTOTHUYECKHI),  CUHTETHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JITHK. Xpomocombr. Ctpoenue xpomocoM. Ternomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes u HUTOKKWHE3. bHOJIOrHYecKoe 3HaYeHUE MUTO34.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u eudeau kKiemokx. «lugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKa».

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocCBsa3p 4acTed MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esnoBeKa. DyHKIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBkeHHe  opraHu3mMoB.  [I[BW)KEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOCHHS JIETKUX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHBIX. KpoBeHocHass cucrema u €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Beinenenue y oprann3moB. Beijiesienue y pactennil. Beiienenue y KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >XKMBOTHBIX M uenioBeka. [louku. CtpoeHne u (yHKIHMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM U XUMHYECKOM 3aIIUTHI. OUTOHLIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYyHHUTET. Teopusi KiIoHalbHO-cesekKTUBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa’kuMoCTh U peryisiius y paCTeHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eficTBuE TOpMOHOB. B3anMocBs3p
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHUE CTEOIIs»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenutenbHas cucteMa», «IHAOKpPUHHAs cucTeMa», «CTpoeHue MBIIIIbDY,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cucreMa poeio», «HepBHas cuctema gsArymkw», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKPONPENAPATHl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIUH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEW pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nojioBoe. Buael  Oecronioro  pa3MHOXKEHHS:  TOYKOBaHUE,  CHOPYJISIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Meno3 M ero MecTto B KU3HECHHOM IHUKJIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (dMOpPHOHAIbHAS WHIAYKIUSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHblii mepuon. Illpsimoe wu
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
pEryJsiliik PoCTa KUBOTHBIX U yeioBeka. CTauu MOCTIMOPUOHAIBHOTO PA3BUTHUS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHu3MoB. J[BoiiHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumel U cxeMmbl: «BererarnBHoe pasmHOXKeHHE», «THUIbI Oecroyioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMoe pa3Butue», «Pa3BuTue Malckoro xyka», «Pa3Butue capaHumy,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN TUKI MXa», « KU3HEHHBIN HUKJT MATOPOTHUKA,
«OKW3HEHHBIN LHUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apOIBIIICH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TEHETUKH: THUOPHUAOJIOTHYECCKUM,  [UTOJOTHICCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiibl U cxeMbl: «MeToabl reHeTUKNY», «CXEeMbI CKpeIIuBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHOo00pa3usi rudpUI0B nepBoro nokojieHus. [IpaBuno goMmuHupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorumn kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3anMonencTBUE HeEaUIeNIbHBIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOIOTHYECKUX  TPOLIECCOB, TOBEAEHUS H  KOTHUTUBHBIX  (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunn denomeka», «Kapuotun apozodunb», «Kapuotum OTHIBD,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJEJOBaHUsl IMPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeasl B (OpMUpPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckas N3MeHUYMBOCTh. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Bunipl reHOTHTIMYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTannoHHass W3MEHYMBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTMYECKHUX PIJ0B B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

O6GopynoBaHue: KMBbIE W TepOapHBIE SK3eMIUISIPhl KOMHATHBIX PACTCHHM,
pucyHk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUHBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opunsl (Ha TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEApacoyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3yYeHUs T€HETUKH
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. W. BaBunoBa o lleHTpax NpOHWCXOXKICHHS W MHOTrooOpasus KyJbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Metonpl ceneKnmuoHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJIEKUMOHHOW  paOoThI.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUi Y KyJbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas rudopuan3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTECHUN U KUBOTHBIX. «3enéHnas
DesONOYULY.

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX  JCUBOMHBIX 8 YENAX  VIYYUleHUs.
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

Iloptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metoapl cenexkuuny», «OtnanéHHas ruOpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypceusi «OCHOBHBIE METOJbl W JIOCTHKEHHS CEJEKIIMM PACTCHUN U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMHHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounass unxkenepus. MeToapl KyJabTypbl KJIETOK M TKAHEW PACTCHUU H
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aUsS W COMATHYECKHUMH
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKOHCTpyKIus
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue pexkomouHanTtHbix JIHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JTUarHocTuka. MeTaOoJIOMHBIN aHalnu3, TEHOICHTPUYECKUNM aHaJIU3 MpoTeoMa
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW coYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHIA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padorta «l3ydyeHue o0bEKTOB OMOTEXHOIOTUIY.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEACTABJICHUN B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXXEHHUSI OpPraHM3MOB, HACIEJICTBEHHAas M3MEHUYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoncTpanuun



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
XKUBBIX cymecTB (o Jlamapky)», «MexaHusm (GpopMUpOBaHMS PUCTIOCOOTEHUH Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroodpasue KyIbTypHbIX (GopM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpazoBaHusi HOBbIX BUIOB (1o Y. JlapBuny)y,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TE€HETHYECKOTO pPa3HOOOpa3usi W CTPYKTyphl mnonyisiuuil. M3Mmenenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBJIIEHHWE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass u3MeHUYMBOCTh. Jlpeid TeHOB — chydailiHbIe
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momyssiusax. D¢ deKT ocHoBaTes..
Opdexm 6Gymouinounozo eopnviwika. CHUdCEHUE 2eHEeMUYECKO20 pAa3HO00pa3us:
npuuunsl u cieocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUAX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouooruueckas (pernpoayKTuBHas).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mm3pyntuBHbii). [logoBoit oTO60p. BO3HMKHOBEHHE M DBOJIIOIHUS COIHATBLHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHne mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Onoxumudeckne, ToBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOIOIMHU. M3omsmust — imtoueBor (akTop BUmooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpa3usi. MUKPOIBOJIOIUS U KOIBOJIOIUS IMAPa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30ISALMS TUCTBEHHUIBI CHOMPCKON U TUCTBEHHUIIBI IAYPCKOI»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema neulcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  «oKuBble  uckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaromas OKpacka 3KUBOTHBIX», «DU3HOJOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKoNOru4YecKkoe BUI000pa3oBaHUE BUAOB CUHUI, «llonHmIonasl pacTeHuid»,
«KarmycTHO-peieuHbI THOPHUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepel ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOIEHUI, yyyea NTUI] U 3Bepel pa3HbIX
BUJOB, repOapuu pacTeHUN ONM3KUX BHUJOB, OOpa30BaBIIMXCS pa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlabopaTopHass padora «CpaBHEHHME BHJOB 110 MOP(HOIOTHUUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckune obmactu 3emnu. Bunbi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3BoionMu. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punmodputer»,  «CeMeHHBIC
nanopoTHukny», «buoreorpaduueckue 30HBI 3eminy», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKAa M IMMMIaH3e», «[J1aBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS KU3HU U €€ onpoBepKeHHe onbiTamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sXx1U3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 HeopraHmyeckux. Ombir C. Mumiepa u I'. FOpwu.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeiHa, reHeTwdeckas rumore3a .
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiid 1 MeTO bl €€ n3yuyeHus. Mickonmaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIIOIUSA MeTaboin3Ma. BO3ZHHMKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCxox€eHMe MHOIOKIETOUYHBIX OpPraHu3MOB. BO3HHUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTteHusa. [IpoumcxoxaeHue BETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampuobuii u pentwinil. [IpoucxoxkaeHue MICKOMUTAIONIUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30i, Me3030i, kaliHo30i. O01as XapakTeprUCTHKA KIIMMaTa U T€OJIOT UIECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BbIMUpPaHUSI — IKOJIOTHUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEACTBUSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHN KpPU3HUC, €ro
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTampl  HEOpPraHWYecKoW  »Bomouun», «l'eoxpoHosOrMyeckas  IIKajiay,
«HadanpHbIe ATalbl OPraHUYECKON HBONIOIUNY, «Cxema o0pa3oBaHUS DYKApHUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKkneTouHble Boaopocian», «Mxuy», «llamopoTHukn», «l 0Jl0OCEMEHHBIE
pacteHusi», «Oprasbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnomnoctabeiey, «Ilnockue
yepBu», «UneHucroHoruey, «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItney, «MitekonuTtaromuey, «Pa3zButue )xu3Hu B apxeuckou spe», «Pazputue
XKU3HA B IPOTEPO3OUMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJIOB, KOJUIEKIUU
HACEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydelia MITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEH, TOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHUYECKHX OCTaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
IOpu o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNEHME TPEACTABICHUI O MPOUCXOXKICHUM 4YeloBeKa. Penuruosnbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, bU3M0I0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHre OMOJIOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekOOOpa3HbIe 00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbld, mepBbie
M3TOTOBJIEHUS OpyAuN Tpyaa. YemoBek MpsAMOXOIAIINN U IEPBBIA BBIXO JOIEH 32
npenensl Adpukn. YenoBek reinensoeprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJIOBEKa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOrO KiauMara. YesoBeK pa3yMHBbIM COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MajJeoreHOMHUKA.

DBOJIIOIMSI COBPEMEHHOTI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3PQGeKT oCHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncrBOo  4yenmoBeueckux  pac.  HaydHas  HECOCTOSATENBHOCTh  pacH3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTHIo U PU3HOTIOTUIO
YEJI0BEKA.

MeXIUCIUIUIMHAPHBIE ~ METOABl B ¢u3nyecko  (OHMOJOTHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMYyISUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckun, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YemnoBek  ymenslid», «YenoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB 4eNOBeKa, penpoaykiuuu (dororpaduu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIM TOpPCa MPEAKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHue o0coOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKPY Kalole cpeaou

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBble HaOMIOAECHUS. DKCHEPUMEHTHI B 3KOJIOTHUH:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
JKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CPEeIbI».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOT'O CIEKTPAa Ha OPraHU3Mbl. JKOJOTUYECKHUE T'PYMIIbI
pacTeHUil M >KUBOTHBIX TO OTHOLIEHHIO K cBeTy. CurHajgbHas poOJjb CBeTa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosormdeckuit ¢aktop. IlpucmocobneHus pacteHuid K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT ~ TOAMOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3MKO-XUMHUYECKHE
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K KHU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4yHbie PUTMBL. [IprCTOCOOIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a >KU3HH.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieicTBUsL  (Tommueckue,  (opuueckue, ¢dabdpuyeckue). 3HaAUCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIOKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKocucTeMa XBOWHOro jecay», «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBLIX PACTCHHM, CBETOJIIOOUBBIC, TCHEIIOOWUBHIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepei, repOapuu
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHus JaHHBIX TPYIIN, KOJUICKIIUU KHBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpeaax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIUH
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlaGopaTtopHass paGora «BrpisiBIeHHE TPHUCIOCOOJIIEHUNA OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMKKa TONYJSIUK W €€ peryisinuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUIOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Huwu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHUIBI M MX KU3HEHHBIE
CTpAaTETHH. DKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPAlMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnonmyisuum», «Bo3pacTHble  NUpaMHJIbI
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsiH pacTeHUH K pacCceeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B sKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 mpoAyKIusi. JKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKLIECCUM W HUX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykueccuu. Knnmakcnoe coo6miectBo. bruopazHoobpasue 1 mojHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemul MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHos. Paznuuus
MEX1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTh OPTaHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmseusi. MeToaoyorus
MOHHWTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHUCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOUHOIO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTaHU3MOB B dKOCHCTEME», « KpyroBopoT BelIecTB B 3KocHcTeMe, «Llernn
nuTaHusA  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoJOTHYECKas TUpaMujia OMoMacchly, «IKOJOoruueckas mupamMuia dHEPrUun»,
«ObpazoBanue 6osotay, «llepBuyHnas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
noxkapa», «JKocucTemMa o3epa», «ArporeHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€IBbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIH
CyIIeCTBOBaJa KU3Hb. PazButhe mpeacraBiennii o Ouocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6Mocdepsbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMU4Yeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEILIECTB M OMOr€0XMMUYECKUE UKIIBI (Yyriaepoa, a30Ta). PATMUYHOCTS SIBIIEHUI B
ouocdepe.



3oHanbHOCTH OuMochepsl. [lonsiTue o Gruome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IMHPOKOIMCTBEHHBIC Jie€ca, CTEMH, CaBaHHBI,
MyCTHIHU, TPOITMYECKHUE JIECa, BRICOKOTOPhS. KiaumaT, pacTUTEIBHBINA M KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u (YHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuter 1 cxembl: «['eochepbr 3emun», «KpyroBopor azora B MPHUPOIL»,
«KpyroBopot yrimepoma B mpupoae», «KpyroBopor kwuciopoda B TMPUPOJES»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannasiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTeiH», « Tponrdeckuii gecy.

OO6opynoBanue: repdapuu PaCTCHUI pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChI M WX TPUYUHBL. Bo3jaciicTBue demoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIIHON cpebl. OXpaHa Bo3ayxa. 3arps3HeHre BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienwe mouBbl. OXpaHa TOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xnuru. Ocobo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowerll U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonnvlie cucmemsl, obecneuusarowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbobvL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxemsl: «3arps3Henue atMochepri», «3arps3HeHue THAPOCHEPHI»,
«3arpszHeHune mouBb», «[lapHuKoBEIH A3dhexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TeppUTOPHUI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit ®denepannn, KpacHO! KHUTM pernoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue momusayuu K OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATECIBHOM JIEITCIBHOCTM B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanunu, Tpuposie U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKITAHCKON MO3UITUHA 00YUYaAOMIErocst KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OINIMOHEHTOB MpU OOCYXKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTHU Tiepes PoauHoi, ropaoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
noCcTHXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCTIMTAHM S

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHUEe, COOJII0ICHUE TUTUEHUYECKUX MPABUII U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud ¢ PeaU30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIllECTBOBAHNS,

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BaTh MPUOOpPETAEMBbIE MTPU N3YUECHUN OMOJIOTHH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeATENHHOCTH IKOJIOTHIECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pPecypcHble  MPOOJEeMBbl  pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUHU OUOJOTHYECKUX 3HAHUN B IENAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TIOJydyaeMble 3HAHUS IJIs aHalIu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HWCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HA4YMMble JJI1 (OPMHUPOBAHUS MHPOBO33PECHHUS OO0YyUYaIOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTaTe n3ydeHus OMOJIOTHH Ha YPOBHE CpEIHEro 00IIero oopa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CpPEIHEro oOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWW 3HAHUUA NPHUEMBI JIOTUYECKOTO MBIIUICHHS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBHISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JACATEIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPHpETalHH, NPEoOpPa3oBaHUI0 M NPHMCHCHHIO B Y4YCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJadyd B 00pa30BaTEILHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATh TIOJIYUCHHBIE B XOJE€ pEIICHHs 3aJladyd  pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B MPOPECCUOHATIBHYIO CPELY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33/1a4UH, JOMYCKAIOMINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil uHPopManuu (CXeMbl, rpauKu, AUArpaMmbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKALIMK BO BCeX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIIEHHUs, I[MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W HMHAUBUIYATBHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YieHa KOJIJIEKTHBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa U KaXJA0r0 yYaCTHUKA KOMaH/bl B OOLIUI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUI;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWI, MCTIOIB30BaTh MPUEMBI peIICKCUU ISl OIEHKU CHUTYalldd, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue s OMOJOTUN HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUMN 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpeamerHbie pe3ynbTaThl OCBOeHUsI ydueOHOro mpenmeta «buosorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETryJAlHs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KYJIbTYPHBIX PACTCHH ), 3aKOHBI (€AMHOOOpa3s
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOT'O IO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLIECCOB: 0OMEHa BellecTB (MEeTadoNIM3M), IPEBPAILECHUS dHEPTUH, OpOXKEHUs,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUS TE€HOB, FETEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXAY CUCTEMaMU OPraHOB M HMX (QYHKIUSAMHU, MEXTY ITallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMEHUE BBIABIISITh OTJIWYUTEIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbBIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO034iCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISITh MO3HABATEIbHBIM
MHTEpEC, HAMPaBJIEHHbBI HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIONIEH Npodeccuu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJeieHHs] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIIOJATaloIUX OHOJOTUYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boiroruu, B.. Bepuaackoro — o
o6uocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
KOCHCTEM U Oumocdepsl, CTaOWMIU3HPYIOMIETO, ABHXKYIIETO W Pa3phIBAIOIIECTO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JBIKYIMMH CUJIaMH AHTPOIOTE€HE3a, KOMIIOHEHTAMH pPa3jIN4HbIX 3KOCHCTEM H
MPUCIIOCOOJICHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBUBIATH  OTJIMYUTENbHBIE  IPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aApPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUISl JIOKA3aTEJIbCTBA POJICTBA OPraHW3MOB Pa3HbBIX
CUCTEMATHUYECKUX I'PYII, B3aUMOCBS3H OPraHU3MOB U Cpebl OOUTaHUs, €INHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI U UEIOBEUYECTBA,

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBINOJIHATH JA0OpAaTOPHbIE U NpPAKTHYECKUE paboThl, COOII0IATh
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpPYS 1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TMOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yYMEHHE y4acTBOBAaTh B Yy4eOHO-MCCIIEIOBATENLCKON paboTe Mo OHMOIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBPAICHHS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESITEIbHOCTU B 00J1aCTH OMOJIOTMH, SKOJIOTHH, IPUPOAONOIb30BaHUS, MEIUIIVHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJIBCKOTO XO3AHCTBa, MUIIEBOM
IPOMBILIUIEHHOCTH, YIIyOJsTh IO3HABaTENbHbI HHTEpEC, HAIpaBJIECHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYIOIEW  Mpodeccun U MPOJOIDKEHHUE
OMOJIOrMYEcKOro 00pa30BaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrIle cucTeMBI 1 HX HN3YYCHUEC

buonorus kietku

XumMuueckas OpraHu3anusa KJICTKHU

CtpoeHne U QyHKIMH KIETKH

Bcero

10

KoaunuyecTBo 4acoB

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

0.5

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Poccuiickast anekTpoHHas MIKOJIA.
buonorns. 10 xiacc
https://resh.edu.ru/subject/5/10/

1.MuTepuer-ypok. buomorus
https://interneturok.ru/
2.®oxkchopa. YaeOHUK.

buosorus
https://foxford.ru/wiki/biologiya

1.bubnuoreka mudpoBoro
00pa3oBa—"TEJIHLHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Enunas
kosuekiust [udposbix
00pa30oBaTEIbHBIX PECYPCOB

http://school-
collection.edu.ru3.POIII

https://resh.edu.ru/ 4

BupTtyanbhble 1adopaTtopuu 1o
o6uonoru MockoBCKOi

AJIEKTPOHHOM HIKOJIbI
https://uchebnik.mos.ru/catalogue?su

WHTepakTHBHBIE TA00PATOPHBIE
U TIPAKTHYECKUE pabOTHI TI0
OnoIoruu


https://resh.edu.ru/subject/5/10/
https://interneturok.ru/
https://foxford.ru/wiki/biologiya
https://urok.apkpro.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?su

OOMeH BellecTB U NpeBpallleHue
SHEPTUU B KIIETKE

HacnencrBennas ungopmanus u
peanuzanus €€ B KIIETKE

JKU3HEHHBIN UK KIETKA

0.5

https://content.edsoo.ru/lab/

1.bubnuoreka nudposoro
00pa3oBa—"TEIHLHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Enunas
kosuekust Lndposeix
00pa3oBaTENIbHBIX PECYPCOB
http://school-collection.edu.ru
3.POII https://resh.edu.ru/

1.bubmmoreka muppoBoro

00pa3oBa—"TEJIHLHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Eqnaas
kosutekuust Hudposbix
00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru
3.POII https://resh.edu.ru/

4. Iudposas 6ubmMoTEKA

Omnnaiin-mkona Ne 1 |
JlycTaHIIMOHHAS ITKOJIa JUTST
netelt | OHnaiH-00y4YeHHe
Onlineschool-1

1.bubnuoreka muppoBoro
00pa3oBa"TEIHLHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Enunas
koJutekuus [udpossix
00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru
3.POUI https://resh.edu.ru/
4.1udposas 6ubanoTexa
OmnnaitH-mkosa Ne 1 |
JlucTaHImoHHas mKoJIa s



https://content.edsoo.ru/lab/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

10

11

Crpoenue u GyHKIIUHA OPraHU3MOB

Pasmuoxkenue u pa3BUTHUE
OPraHnu3mMoB

I'enetuka — HayKa O
HaCJICACTBECHHOCTH U U3MCHYUBOCTH
OpraHnu3MoOB

17

1.5

1.5

0.5

nereit | OunaitH-oOy4yeHue
Onlineschool-1

1.bubnuoreka nudposoro
00pa3oBa—"TEJIHLHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Enunas
kosmekust Lndposeix
00pa3oBaTeNIbHBIX PECYPCOB
http://school-collection.edu.ru
3.POUI https://resh.edu.ru/

4. Iudposas 6ubnuoTexa
Omnnaitn-mkona Ne 1 |

JIucTaHIIMOHHAS IIKOIa JJIs
nereit | OnnaitH-o0y4eHue
Onlineschool-1

1.bubnmoreka mudpoBoro
00pa3oBa—"TEJIHLHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Enunas
kosuekiust [udposeix
00pa30oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru
3.POII https://resh.edu.ru/
4.IMudposas 6ubIMOTEKA
Omnnaiin-mkosa Ne 1 |
JlycTaHIIOHHAS LITKOJIA JUTSI
nereit | OnnaitH-oOy4yeHue
Onlineschool-1

1.bubnuoreka nuudposoro
00pa3oBa—TEIHHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Enunas



https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

12

13

3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH

3aKOHOMepHO CTH USMCHYUBOCTHU

10

kosekust Hudposeix
00pa30BaTENIbHBIX PECYPCOB
http://school-collection.edu.ru
3.POII https://resh.edu.ru/

4. Iudposas 6ubnuoTexa

Omnnaitn-mmkona Ne 1 |
JrcTaHumMoHHAs IKOJIa IS
nereit | OHnaitH-o0y4eHue
Onlineschool-1

1.bubmmoreka uppoBoro
00pa3oBa—"TEIHLHOTO KOHTEHTA
https://urok.apkpro.ru/ 2.Eqnaas
kosutekuust Hudposbix
00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru
3.POII https://resh.edu.ru/

4. Iudposas 6ubIMoTEKA
Omnnaiin-mkona Ne 1 |

JlucTaHIIOHHAS [ITKOJIA JIIsI
netelt | OHnaiH-00y4YeHHe
Onlineschool-1

1.bubnuroreka muppoBoro
00pa30Ba—"TEJIBHOTO KOHTCHTA
https://urok.apkpro.ru/ 2.Enunas
kosuekiust [{udposbix
00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru
3.POII https://resh.edu.ru/
4.1udposas 6ubanoTexa
OmnnaitH-mkona Ne 1 |



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

14

15

16

17

T'eneTuka uenoBeka

Cenexusi opraHu3MoB

BuoTtexHonorus u cuHTETHYECKAs
OnoJIoTHA

PesepBHOE Bpems

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102

0.5

13

JlucTaHIIMOHHAS IIIKOJIa JIJI
nereit | OunaitH-oOy4yeHne
Onlineschool-1

SIKmacc. buonorus
https://www.yaklass.ru/p/biologia

Nurepner-ypok. buonorus
https://interneturok.ru/

[udposoii 06pazoBaTenbHBIN
pecypc «bHOTEXHOTOTHS

http://school-
collection.edu.ru/catalog/rubr/1f5aae

Poccuiickast anexkTpoHHast MIKOJIA.
Bbuonorus. 11 kimacc
https://resh.edu.ru/subject/5/11/



https://www.yaklass.ru/p/biologia
https://interneturok.ru/
http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://resh.edu.ru/subject/5/11/

11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

3apoK/IeHUE U pa3BUTHE
HBOJTIOIMOHHBIX MPE/ICTABICHHUH B
Oouonorun

MukposBontonus U €€ pe3yJabTaTbl

MaxkposBostonus 1 €€ pe3yinbTaTbl

[IpoucxoxaeHue 1 pa3BUTHEC KUZHH
Ha 3emiie

HpOI/ICXO}KIleHI/IC YECJI0BCKa —
AHTPOIIOI'CHE3

DKOJIOTHS] — HayKa O
B3aMMOOTHOIIEHUSIX OPTaHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C
OKpY’Karollen cpeion

OpraHI/IBMLI " cpcaa oOuTaHHUs

KoaudecTBo 4acoB

Bcero KoHTpoJibHbIE

padoTsI

4

14 1

6

15

10 1

3

9

IIpakTH4eckue

padoThbI

1.5

0.5

1.5

JuexkTpoHHble (UG poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Nutepner-ypok. buonorus
https://interneturok.ru/

[udporoii o6pazoBaTenbHBIN
pecypc «IBOJIIOIMOHHAS
nmaboparopusi» http://school-
collection.edu.ru/catalog/rubr/2f2df4

[MudpoBoii oOpa3zoBaTeNbHBIH
pecypc «IBOJIIOIMOHHAS
nmaboparopusi» http://school-
collection.edu.ru/catalog/rubr/2f2df4

OTKpBITHIN OaHK TECTOBBIX
saganuid ®UIIN. buonorus
http://os.fipi.ru/tasks/6/a

Enunas komtexius nudpoBbIx
00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/

Poccuiickuit yaeOHuk. buonorus.
MeTtoauyeckasi IOMOIIb
https://rosuchebnik.ru/metodicheskaj

Pocculickas anekTpoHHas MIKoJIA.
buonorus. 11 kinacc
https://resh.edu.ru/subject/5/11/



https://interneturok.ru/
http://school-collection.edu.ru/catalog/rubr/2f2df4
http://school-collection.edu.ru/catalog/rubr/2f2df4
http://school-collection.edu.ru/catalog/rubr/2f2df4
http://school-collection.edu.ru/catalog/rubr/2f2df4
http://os.fipi.ru/tasks/6/a
http://school-collection.edu.ru/
https://rosuchebnik.ru/metodicheskaj
https://resh.edu.ru/subject/5/11/

10

11

12

DKOJIOTHS BUJOB U MOIYJISIIINI
DKOIOTHA COOOIIECTB.

DKOJIOTUYECKUE CUCTEMBI

buocgepa — rnmobanbHast 3kocuctema

UenoBek U OKpyKaromias cpea

PesepBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

9 0.5
12 1 0.5
6

6

8
102 3 7.5

WNuTtepHer-ypok. buonorus
https://interneturok.ru/

Poccuiickas anexkTpoHHas MIKOJIA.
buonorns. 11 xiacc
https://resh.edu.ru/subject/5/11/

Enunoe okHO moctyna K

MH(OPMALIMOHHBIM pecypcam.
buosorusa
http://window.edu.ru/catalog/?p_rub

Poccuiickast anekTpoHHas MIKOJIA.
Buonorus. 11 kimacc
https://resh.edu.ru/subject/5/11/

Ennnas komtexius nudpoBbIx

00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru/



https://interneturok.ru/
https://resh.edu.ru/subject/5/11/
http://window.edu.ru/catalog/?p_rub
https://resh.edu.ru/subject/5/11/
http://school-collection.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

buonornsa xak koMIniekcHas
HayKa UM KaK 4aCTb
COBPEMEHHOTO OO0IIeCTBA

JKuBrle cucTeMbl U UX
CBOMCTBaA

YpoBHeBas opranuszanus
AKUBBIX CUCTEM

Hctopus OTKpBITHSA U
n3ydeHus kietku. Knertounas
Teopus

MeTo1bl MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«3yueHmne MeTo0B
KJIETOYHO OmoJsioruu
(xpomatorpadus,
anekTpodopes,
middepenunanbHoe
uentpudyruposanue, [11[P)»

XUMHYECKUN COCTaB KJIETKU

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoTsI

0.5

Jara
HU3yUYeHusi

01.09.2023

01.09.2023

04.09.2023

08.09.2023

08.09.2023

15.09.2023

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Enunas xomiekuust nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB
http://school-collection.edu.ru/

Poccniickas aekTpoHHas
mkoJja. buonorus. 11
https://resh.edu.ru/subject/5/11/

Nutepner-ypok. buonorus
https://interneturok.ru/

Poccuiickast anexkTpoHHast
mkoJia. buonorns. 11 kimacce
https://resh.edu.ru/subject/5/11/

Poccuiickas aekTpoHHas
mkoJa. buonorus. 11 kimacce
https://resh.edu.ru/subject/5/11/

®okcdopa. YueOnuk. buonorus
https://foxford.ru/wiki/biologiya



http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/11/
https://interneturok.ru/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://foxford.ru/wiki/biologiya

10

11

12

13

MuHepanbHbI€ BellecTBa
KJIETKH, KX OMOJIOTHYeCKas
pOJIb

Oprannueckue BeIiecTBa
KIIETKU — OCIIKH.
Jlaboparopuas paboTa
«O0bHapyxeHne 0EIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin»

CaoiicTBa, KIaccuQUKaIus 1
dbyHKIIMN OETKOB

Opranuueckue BelecTBa
KJIETKH — YTJICBOJIbI

OpFaHI/I‘IGCKI/Ie BCIIICCTBA
KII€TKU — JIMITUAbI

Hyxkneunossie kuciotsl. JJHK
u PHK. JIabopatopHas pabora
«UccnenoBanue
HYKJIEMHOBBIX KHUCIIOT,
BBIZICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY

Crpoenue u pyHkun ATO.

Jpyrue
HYKJIe03uATpUudochaTel
(HT®)

0.5

0.5

15.09.2023

18.09.2023

22.09.2023

22.09.2023

25.09.2023

29.09.2023

29.09.2023

Poccuiickas 251eKTpOHHAsA

mkoJia. buosorus. 11 kiacc
https://resh.edu.ru/subject/5/11/

[Mu¢poBoii oOpa3zoBaTeNbHBbIH
pecypc «bruoxumMus»

http://school-
collection.edu.ru/catalog/rubr/947be

[MudpoBoii oOpa3zoBaTeNbHBIH
pecypc «bruoxumMus»

http://school-
collection.edu.ru/catalog/rubr/947be

[udposoii 06pazoBaTenbHBIN
pecypc «bruoxumMus»

http://school-
collection.edu.ru/catalog/rubr/947be

Nurepner-ypok. buonorus
https://interneturok.ru/

HNHTepakTUBHBIC 1A0OpATOPHBIC
U MIPaKTUYECKHUE padOTHI O
Oonooruu
https://content.edsoo.ru/lab/

Poccuiickas anekTpoHHas
mkoJia. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/11/
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
https://interneturok.ru/
https://content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/

14

15

16

17

18

19

20

CexBenupoBanue [IHK.
MeToabpl TEHOMUKH,
TPaHCKPUTITOMUKH,
MPOTEOMUKHU

Meronas! CTpyKTYpHOHI
onosorun

Tumel KIETOK.
[IpoxapuoTndeckas KieTka

Crpoenue syKapruoTHYECKOM
knetku. [Ipaktuueckas padota
«M3yueHue cBOMCTB
KJIETOYHOI MeMOpaHbI»

[ToBepxHOCTHBIN anmapat
KJIETKU

OnHomeMOpaHHbBIS
OpPTraHOUIbI KJICTKH.
[IpakTudeckas padbora
«M3yueHue TBHKECHUS
IUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX)»

[TosryaBTOHOMHBIE OpPTraHOUIbI
KJIETKH: MUTOXOHJIPUH,
rtactuael. JlaboparopHas
pabota «MccrnenoBanue
IJ1a3MOJIN3a U JETUIa3MOJIN3a
B PACTUTENBHBIX KIETKaX)»

0.5

0.5

0.5

02.10.2023

06.10.2023

06.10.2023

09.10.2023

13.10.2023

13.10.2023

16.10.2023

Nurepner-ypok. buonorus
https://interneturok.ru/

®doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

Pocculickast anexkTpoHHas
mrkosa. buosorug. 10 knace
https://resh.edu.ru/subject/5/10/

SKnacc. buosorus
https://www.yaklass.ru/p/biologia

[udposoii 06pazoBaTenbHBIN
pecypc «bruoxumMus»

http://school-
collection.edu.ru/catalog/rubr/947be

[udposoii 06pazoBaTenbHBIN
pecypc «bruoxumusy

http://school-
collection.edu.ru/catalog/rubr/947be

[udposoii 06pazoBaTenbHbBIN
pecypc «buoxumusn»

http://school-
collection.edu.ru/catalog/rubr/947be



https://interneturok.ru/
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be

21

22

23

24

25

HemeMOpaHHBIE OpraHOHIBI
KJIETKHA

Crpoenue u QyHKUIUU sSapa

CpaBHHTENIbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoT. JlabopaTtopHas
pabota «M3ydeHue cTpoeHust
KJIETOK PA3JIMIHBIX
OpPraHU3MOBY

AccuMunanusg u
JTUCCUMMIIALINSA — JBE
CTOpOHBI MeTabosn3Ma. Turmsl
oOMeHa BelIecTB.
JlaGopaTtopHnas pabota
«M3yueHue KaTaauTUIECKOM
AKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMUIasbl WK
KaTaJiasbl)»

depMeHTaTUBHBII XapakTep
peaKkuuii KJIETOYHOTO
MeTabonu3Mma. JlabopatopHas
paboTa «M13ydyeHue
(bepMeHTaTUBHOTO

0.5

0.5

20.10.2023

20.10.2023

23.10.2023

27.10.2023

27.10.2023

[Tudposoii 0Opa3oBaTeIbHBIN
pecypc «buoxumus»

http://school-
collection.edu.ru/catalog/rubr/947be

[Mu¢poBoii oOpa3zoBaTeNbHBbIH
pecypc «/lecaTe crynenei
OMOMOJIEKYIIIPHOM
rpamoTHOCTH» http://school-
collection.edu.ru/catalog/rubr/6fd30

[MudpoBoii oOpa3zoBaTeNbHbIH
pecypc «/lecsaTp crynenei
OMOMOJIEKYIIIPHOM
rpamoTHOCTH» http://school-
collection.edu.ru/catalog/rubr/6fd30

[udposoii 06pazoBaTenbHBIN
pecypc «/lecsaTp cryneneit
OMOMOJIEKYIISIPHOI
rpamMmoTHOCTW» http://school-
collection.edu.ru/catalog/rubr/6fd30

[udposoii 06pazoBaTenbHbBIN
pecypc «/lecaTs crynenei
OMOMOJIEKYJIAPHOU
rpaMoTHOCTH» http://school-
collection.edu.ru/catalog/rubr/6fd30



http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/947be
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30

26

27

28

29

30

pacuIeIUIeHUs IEPOKCUAA
BOJIOPOJIa B PACTUTEIbHBIX U
JKUBOTHBIX KJIETKAX»

Benku-akTuBaTopel U OENKH-
MHTUOUTOPBI

ABTOTpOGHBIN TUTT OOMEHa
BEIIECTB

doTtocunTE3

XemocuHTe3. JlaboparopHas
pabora «CpaBHeHUE
mpoueccoB GOTOCUHTE3A U
XEMOCHHTE3a»

AHa’poOHBIE OPraHU3MBI.
Bubr 6poxenust.
JIaGoparopHas paboTa
«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U JbIXaHUSDY

0.5

30.10.2023

03.11.2023

03.11.2023

06.11.2023

10.11.2023

[Mu¢poBoii oOpa3zoBaTeNbHBbIH
pecypc «/lecaTp crynenei
OHOMOJIEKYIIIPHOM
rpamoTHOCTH» http://school-
collection.edu.ru/catalog/rubr/6fd30

[Mu¢poBoii oOpa3zoBaTeNbHBIN
pecypc «/lecsaTp crynenei
OMOMOJIEKYIIIPHOM
rpamoTHOCTH» http://school-
collection.edu.ru/catalog/rubr/6fd30

[udposoii 06pazoBaTenbHBIN
pecypc «/lecsaTp crynenei
OMOMOJIEKYIISIPHON
rpaMoTHOCTH» http://school-
collection.edu.ru/catalog/rubr/6fd30

[udposoii 06pazoBaTenbHbBIN
pecypc «/lecsaTpb crynenei
OMOMOJIEKYIIIPHO
rpamMmoTHOCTW» http://school-
collection.edu.ru/catalog/rubr/6fd30

[udposoii 06pazoBaTenbHbBIN
pecypc «lcTopust HaydHOTO
sKcniepuMeHTa» http://school-
collection.edu.ru/catalog/rubr/cd285



http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/6fd30
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285

31

32

33

34

35

36

37

38

AdpoOHBIE OpraHU3MBI.
Dranbl 3HEPreTUYeCcKOro
oOMeHa

DHeprusi MeMOpaHHOTO
rpagueHTa npotoHoB. CuHTE3
AT®: pabota npOTOHHOM
AT®-cuHTa3bI

Peaknun MatpuyHOro cuHTe3a

Tpanckpunuus —
MatpuuHblii cuHTe3 PHK

Tpancsus u e€ 3Tambl

KoaupoBanne aMHHOKHCIIOT.
Ponbs pubocom B GMocuHTE3E
Oenka

Opranuzanus reHomMa y
MIPOKApUOT U DYKapHOT

MonekyisipHble MEXaHU3MbI
9KCIIPECCUU T€HOB Y YKapHOT

10.11.2023

13.11.2023

17.11.2023

17.11.2023

20.11.2023

24.11.2023

24.11.2023

27.11.2023

[{udpoBoii 0Opa3zoBaTEeIbHBIHI
pecypc «Mcropus HayqdHOTO
skcnepuMenTa» http://school-
collection.edu.ru/catalog/rubr/cd285

Hudposoii o6pazoBaTenbHbIN
pecypc «Mcropus HaydHOTO
skcnepuMenTa» http://school-
collection.edu.ru/catalog/rubr/cd285

[udposoii 06pazoBaTenbHBIN
pecypc «Mcropus HaydHOTO
sKkcepuMenTa» http://school-
collection.edu.ru/catalog/rubr/cd285

[MudpoBoii oOpa3zoBaTeNbHbIH
pecypc «HcTopusi HAy4YHOTO
skcepuMenTa» http://school-
collection.edu.ru/catalog/rubr/cd285

[udposoii o6pazoBaTenbHBIN
pecypc «McTopust HaydyHOTO
skcrepuMenTa» http://school-
collection.edu.ru/catalog/rubr/cd285

Poccuiickas anexkTpoHHas
mkoJia. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/

Poccuiickas aekTpoHHas
mkoJa. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/

Poccuiickas anexTpoHHas

mkoJia. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/



http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
http://school-collection.edu.ru/catalog/rubr/cd285
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

39

40

41

42

43

44

45

46

Bupycsl — BHEKJIETOYHBIE
(hOpMBI J)KU3HH U OOHUTaTHBIC
napasursl. [IpakTuyeckas
pabota «Co3ganue MoieIu
BHUpYCa»

BupycHsbie 3a001eBaHus
YeJI0BeKa, )KUBOTHBIX,
pacTeHui

HanoTtexHoynoruu B OMOJIOTUH
U MEUITUHE

JKM3HEHHBIN IUKIT KIIETKU

Marpuunsiii cunates JJHK

Xpomocomsl. JlabopaTopHas
pabora «M3yueHue xpoMmocom
Ha TOTOBBIX
MUKpOTpernaparax»

HGHCHI/IG KJIICTKHM — MHTO3

Tumer kerok. Kapuokunes u
uuTOKMHe3. JJabopatopHast
pabota «Habmroenne MuTo3a
B KJIETKaX KOHYMKA KOpeIIKa

0.5

0.5

0.5

01.12.2023

01.12.2023

04.12.2023

08.12.2023

08.12.2023

11.12.2023

15.12.2023

15.12.2023

Poccuiickas a51eKTpOHHAs
mrkosa. buosorug. 10 knace
https://resh.edu.ru/subject/5/10/

Pocculickas snexkTpoHHas
mrkosa. buosorug. 10 knace
https://resh.edu.ru/subject/5/10/

Poccniickas ayeKTpoHHas

mkoJja. buonorus. 10 xmacc
https://resh.edu.ru/subject/5/10/

Poccniickas aekTpoHHas

mkoJia. buonorns. 10 kiacc
https://resh.edu.ru/subject/5/10/
Poccuiickas anexkTpoHHast

mkoJia. buonorusa. 10 kiacc
https://resh.edu.ru/subject/5/10/

Pocculickas anexkTpoHHas
mkoJia. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/

Poccuiickas aekTpoHHas
mkoJa. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/

Poccuiickas anekTpoHHas
mkoJia. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

47

48

49

50

51

52

53

54

55

JyKa (Ha TOTOBBIX
MUKpOIpernaparax)»

PGFYJUIIII/I?[ KHU3HCHHOI'O
UKJIa KJICTOK

Opranusm Kak eIMHO€ LIEJI0e

TkaHM pacTeHUN.
JlabopaTtopHnas pabota

«M3ydeHne TKaHEeH pacTECHUIN

TxaHM )KUBOTHBIX M YeJIOBEKA.

JlabopaTtopHnast pabota
«M3yuenue TkaHeu
KUBOTHBIX)»

Opranbl. CHCTEMBI OpPraHOB.
JlaGopaTtopHnas pabota
«M3yueHnue opraHon
LIBETKOBOTO PACTEHUS»

Onopa Tena opraHu3MoB

Z[BI/I}KGHI/IC OpraHn3smoB

ITuranue OpPraHnu3mMoB

IIuTanne N03BOHOYHBIX
JKHNBOTHBIX.
HI/IH_[eBapI/ITeJ'ILHaH cucrema
YCJI0BCKa

0.5

0.5

0.5

18.12.2023

22.12.2023

22.12.2023

25.12.2023

29.12.2023

29.12.2023

12.01.2024

12.01.2024

15.01.2024

doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

®doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

®doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

doxkchopa. Yuebunk. buonorus
https://foxford.ru/wiki/biologiya

doxkchopa. Yuebunk. buonorus
https://foxford.ru/wiki/biologiya

doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

doxkchopa. YueObuuk. buonorus
https://foxford.ru/wiki/biologiya

®okcdopa. YueOnuk. buonorus
https://foxford.ru/wiki/biologiya



https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya

56

57

58

59

60

61

62

63

64

65

66

JlpIXxaHue OpraHu3MoB

I[I)IXElHI/Ie IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIIOBCKA

Tpancnopt BemecTs y
OpraHu3MOB

KposenocHas cucrema
IIO3BOHOYHBIX )KUBOTHBIX U
4eJI0BEKa

Brinenenne y opranu3sMoB

3ammuTa y OpraHu3MoB

I/IMMYHHaSI CUCTEMA YCIIOBCKaA

Pa3znpaxxuMocTh 1 perynsuus
y OpraHu3MOB

I'ymopanbHas perymsuus u
SHJIOKpPUHHAS CUCTEMa
KUBOTHBIX U YeIIOBEKa

@DopMBbI pa3MHOKEHUS
OpraHu3MOB

ITonoBoe Pa3MHOKCHUC

19.01.2024

19.01.2024

22.01.2024

26.01.2024

26.01.2024

29.01.2024

02.02.2024

02.02.2024

05.02.2024

09.02.2024

09.02.2024

dokchopa. YueOnuk. buonorus
https://foxford.ru/wiki/biologiya

doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

®doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

®doxkchopa. Yuebuuk. buonorus
https://foxford.ru/wiki/biologiya

doxkchopa. Yuebunk. buonorus
https://foxford.ru/wiki/biologiya

Enunoe coneprxanne o6miero
oOpazoBanusi. buonorus
Enunoe coneprxanne o6miero

oOpazoBanusi. buonorus
https://edsoo.ru/Predmet Biologiya

Enunoe coneprxanne o6miero
oOpazoBanus. buonorus
https://edsoo.ru/Predmet Biologiya

Enunoe coneprxanue o0mero
oOpazoBanus. buonorus
https://edsoo.ru/Predmet Biologiya

Enunoe coneprxanue o01mero
oOpazoBanus. buonorus
https://edsoo.ru/Predmet Biologiya

Enunoe conepxanue oo1iero
obpazoBanus. buonorus
https://edsoo.ru/Predmet Biologiya



https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://edsoo.ru/Predmet_Biologiya
https://edsoo.ru/Predmet_Biologiya
https://edsoo.ru/Predmet_Biologiya
https://edsoo.ru/Predmet_Biologiya
https://edsoo.ru/Predmet_Biologiya

67

68

69

70

71

72

73

Meiios

I'amerorenes. O0pa3oBaHue u

Pa3BUTHUC MMOJIOBBIX KJICTOK.
Jlaboparopuas paboTa
«M3ydeHnue crpoeHus
ITIOJIOBBIX KJIETOK HA T'OTOBBIX
MUKpOIIpenapaTax»

WNHnuBunyanbHOE pa3BUTHE
OpraHU3MOB — OHTOT'€HE3

3akJiaJika OpraHoB M TKaHEH
W3 3apOJIBIIIEBBIX JTUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsIBIICHNE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIEH
MMO3BOHOYHBIX JKHBOTHBIX)

PasMHoxkeHue u pa3Burue
pactenuii. JlabopaTopHas
pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHMS BBICILIUX
pacTeHum»

I/ICTOpI/IH CTAaHOBJICHHUA U

Pa3BUTHUA TCHCTUKH KaK HAYKHU

0.5

0.5

0.5

12.02.2024

16.02.2024

16.02.2024

19.02.2024

26.02.2024

01.03.2024

01.03.2024

Enunoe conepxanue o01ero
oOpasoBanusi. buonorus
https://edsoo.ru/Predmet_Biologiya

Enunoe conepsxanue o61miero
oOpazoBanusi. buonorus
https://edsoo.ru/Predmet_Biologiya

Enunoe coneprxanue o6miero
oOpazoBanusi. buonorus
https://edsoo.ru/Predmet_Biologiya

Enunoe okHO moctyna k
WH()OPMAITMOHHBIM pecypcaM.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO moctyna k
HH(POPMAITMOHHBIM pecypcaM.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO noctyma K
MH(OPMALIMOHHBIM pecypcam.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunnoe okHO focTyma K
MH(GOPMALMOHHBIM pecypcaM.


https://edsoo.ru/Predmet_Biologiya
https://edsoo.ru/Predmet_Biologiya
https://edsoo.ru/Predmet_Biologiya
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub

74

75

76

77

78

OCHOBHBIE TIOHATHS U
CHMBOJIbI TCHETUKH.
Jlaboparopuas paboTa
«Ipo3oduna xak 00beKT
TCHETHYECKUX UCCIICTOBAHMID

3aKOHOMEPHOCTH
HacJIeJ0BaHUS MPU3HAKOB.
MonorubpuaHoe
ckpeniuBanue. [Ipakrnueckas
pabota "Uzyuenue
pe3ynbTaToB
MOHOTHOPHUIHOTO
CKpeniuBanus y Apo30 Q"

IIuTomornueckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHMS

AHanm3upytoiiee
ckpemuBanue. Henonmxoe
JOMHHHUPOBAHHE

JuruOpuHOe CKpeLIrBaHue.
I[pakTuyeckas paborta
«M3y4yeHune pe3ynpTaToB
JIUTHOPUIHOTO CKPEIINBAHUS
y Ap030(pHIIBD»

0.5

0.5

0.5

04.03.2024

11.03.2024

15.03.2024

15.03.2024

18.03.2024

buosorusa
http://window.edu.ru/catalog/?p rub

Enunoe okHO noctyna K
MH(OPMALMOHHBIM pecypcam.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO moctyna k
MH(OPMAaLIMOHHBIM pecypcam.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO moctyna K
HH(POPMAITMOHHBIM pecypcaM.
buonorus
http://window.edu.ru/catalog/?p_rub

EnuHoe okHO ocTyna K
WH(POPMAITMOHHBIM pecypcaM.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO noctyma K
nH(OPMALIMOHHBIM pecypcam.
buonorus
http://window.edu.ru/catalog/?p_rub



http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub

79

80

81

82

83

84

85

86

IMuTosornueckre OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

CueruieHHO€E HACIEI0BaHNE
MIPU3HAKOB

XpOMOCOMHAasI TEOPUS
HacCJIeICTBEHHOCTH

T'enetnka noina

T'eHoTHn Kak nemocTHas
cucTeMa

['eneTnyeckuii KOHTPOJIb
Pa3BUTHUS PACTCHUH,
KUBOTHBIX U YeIIOBEKa

N3MeHunBOCTh IIPHU3HAKOB.
Buabl uamMeHunBOCTH

Mo nudukanronHas
U3MEHYUBOCTD

22.03.2024

22.03.2024

25.03.2024

29.03.2024

29.03.2024

01.04.2024

05.04.2024

05.04.2024

EnnHoe okHO noctyna K
UH(POPMALMOHHBIM PeCypcam.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO noctyna K
MH(OPMALMOHHBIM pecypcam.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO moctyna k
MH(OPMALIMOHHBIM pecypcam.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunoe okHO moctyna k
WH(OPMAITMOHHBIM pecypcaM.
buonorus
http://window.edu.ru/catalog/?p_rub

Enunas komtexius nudpoBbIx
00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas komtexius nudpoBbIx
00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas komutekius nudpoBbIx
00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas xomnekuust nudpoBbIx
00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru/



http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://window.edu.ru/catalog/?p_rub
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

87

88

89

90

91

92

BapuauuonHslii psa u
BapUalMOHHAS KPUBAsL.
Jlaboparopuas paboTa
«HccaenoBanne
3aKOHOMEPHOCTEMN
MOIU(PUKAITTOHHOM
n3MeH4YnBOCTH. [locTpoeHue
BapUAIIMOHHOTO psija U
BAPUALIMOHHON KPUBON»
T'enoTunmaeckas
H3MEHUYHBOCTb.
KombOunarusHnas
H3MEHYHBOCTD

My’TaLII/IOHHaH N3MEHYHBOCTD.

[IpakTrueckas padota
«MyTamuu y npo3oduisl (Ha
TOTOBBIX MUKPOTIpEIIapaTax)»
3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpolIecca.
ONUreHeTHKa U SIIUTeHOMUKA

I'enetuka yeoBeka.
[IpakTrueckas padota
«CocraBiieHne 1 aHaJIu3
POJIOCIIOBHOM»

Meto sl MeTUITMHCKOM
T€HETUKU

0.5

0.5

0.5

08.04.2024

12.04.2024

12.04.2024

15.04.2024

19.04.2024

19.04.2024

Ennnas xomeknus III/I(i)pOBI)IX
00pa3oBaTENIbHBIX PECYPCOB
http://school-collection.edu.ru/

Ennnas komtexmus nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas komtexius nudpoBbIx
00pa3oBaTEeNbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas komtexius nudpoBbIx
00pa3oBaTEeIbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas komutekius nudpoBbIx
00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas komutekius nudpoBbIx
00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

93

94

95

96

97

98

99

3HayeHue MeIULIMHCKON
TCHETUKH B MPEIOTBPAIICHUH
U JICYEHUH T€HETHYECKHUX
3a00JIEBaHHH YEI0OBEKA

OCHOBHBIEC TIOHSATHS
cenekiun. JlabopaTopHas
pabota «3yyeHue copToB
KYJIbTYpPHBIX PACTCHHUH U
MOPO/T IOMAITHHUX KUBOTHBIX)

MeToabI ceneKIIMOHHON
pabotsl. JlabopaTopHas
paborta «M3ydeHue MeToa0B
CEJIEKIIMU PACTECHHIN

JocTmkeHns celneKun
pacTeHUH U KUBOTHBIX.
[IpakTuueckas padoTa
«ITpuBHUBKa pacTeHUD»
Coxpanenue, u3y4yeHue u
HCI0JIb30BaHNE T€HETUYECKUX
pecypcoB

buoTtexnonorus kak Hayka u
OTpacib MPOU3BOICTBA.
[IpakTuueckas pabora
«3yueHne 0ObEKTOB
OMOTEXHOJIOT I

OcHoBHBIC HaIllTpaBJICHUA
CUHTETHYCCKOH OMOJIOTHH

0.5

0.5

0.5

22.04.2024

26.04.2024

26.04.2024

29.04.2024

03.05.2024

03.05.2024

06.05.2024

Ennnas xommneknus L[I/I(i)pOBLIX
00pa3oBaTENIbHBIX PECYPCOB
http://school-collection.edu.ru/

Poccniickas a5eKTpoHHas

mkoJia. buosorus. 10 kiracc
https://resh.edu.ru/subject/5/10/

Poccniickas anekTpoHHas

mkoJsa. buonorus. 10 xmacc
https://resh.edu.ru/subject/5/10/

Poccuiickas anexkTpoHHast
mkoJia. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/

Pocculickas snexkTpoHHas
mkoJia. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/

Poccuiickas aeKTpoHHas
mkoJia. buonorus. 10 kiace
https://resh.edu.ru/subject/5/10/

Poccuiickas anekTpoHHas
mkoJa. buonorus. 10 kiacc
https://resh.edu.ru/subject/5/10/



http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

XpOMOCOMHAs ¥ T€HHAs

100
WHXXEHEpUs
MenunuHcKne

101 At
OMOTEXHOJIOTHHU
PesepBHBII ypOK.

102 [ToBTOpenue, o6o0IICHNE,

CUCTEMAaTHU3alus 3HAaHWUHI

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOIT'PAMME

102

13.5

13.05.2024

17.05.2024

17.05.2024

Poccuiickas 251eKTpOHHAs
mkoaa. buomorug. 10 knacc
https://resh.edu.ru/subject/5/10/

Poccniickas a5eKTpoHHas

mkoJia. buosorus. 10 kiracc
https://resh.edu.ru/subject/5/10/

Poccniickas ayeKTpoHHas

mkoJia. buosorus. 10 kiracc
https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KVIACC

Ne
n/n

10

11

Tema ypoka

OposonmonHas Teopust Y. Jlapsuna
JIBr>KyIpe Criibl 3BOJIFOLMHA BUAOB 110 Y.
JapBuny

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
DOopMUPOBAHUE CUHTETUYECKON TEOPHH
3BOJIIOLAN

OTansl 3BOJIIOIIMOHHOTO MpoLecca:
MHKPO3BOJIIOLMS U MAKPOIBOIIOLHS
[TonmynAauuss — sreMeHTapHas €IMHALIA
3BOJIIOLUA

3aKOH T€HeTHYECKOro paBHoBecus JIx.
Xapau, B. Baitn6epra. JlaboparopHas
pabora «BblisiBIeHUE U3MEHYUBOCTH Y
oco0eil 0HOTO BUIa»

DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU
Dddext ocnoBatensa. Ipdekr
OYTBIJIOUHOTO TOPIIBIIIKA

Murpauyu. M30m0uu nonyssuui:
reorpaduueckas, Ouojgormueckas
EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN
(baxTOop 3BOJIOLUN

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

0.5

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

[TonoBoit oTOOP

[Tpucrnocob6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U UANOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
¢uznonoruyeckue, OMOXMMHUYECKUE,
noBenieHyeckue. Jlaboparopuas pabora
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

Crpykrypa Buga

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIOLUU

CBs13b MUKPO?BOJIIOLUH U
AMUAEMUOJIOTHH

Maxkpossomtorus. [laneonronoruueckue
METO/IbI U3y4EHHUSI SBOJIOIIUU
buoreorpaduueckue MeTo bl U3ydeHUs
3BOJIIOLUU

3M6pI/IOJ'IOFI/ILICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(pOJ'IOFI/ILICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIITNH

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

MoneKynsipHO-r€HETUUECKUE,
OMOXMMHYECKHUE U MATEMATHUYCCKUE
METO/IbI U3yUYEHUS SBOJIOLIUU

OO61re 3aKOHOMEPHOCTH SBOJIOLIUH
AnanTtuBHas paguanus.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMT
Haydnble rUnoTe361 MPOUCXOKICHUS
KU3HU Ha 3emiie

Jlonay4yHbIe peCTaBICHUS O
3apOXKACHUH KU3HU

OCHOBHBIE ATalbl HEOPraHUYECKON
IBOJIIOIIAN

['umnoTe3sl 3apoKaeHUS KUZHHA
Hctopus 3emnu 1 METObI €€ N3y4eHUS.
JlaGopaTtopHnast padota «M3ydeHue u
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB»

HauanbHeie 3Tansl opraHun4eckoin
IBOJTIOIHI

DBOJIIOLUS DYKapHOT

OCHOBHBIE ATaIIbI BOJIOIUU
pacturensHoro mupa. [Ipaktudeckas
pabora «3yuenue ocobeHHOCTEH
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
OCHOBHBIE 3Tarbl 3BOJTIOLUN KUBOTHOTO
MHUpa

0.5

0.5



34

35

36

37

38

39

40

41

42

43

44

45
46
47

OBoJronus )KUBOTHBIX. [IpakTnueckas
pabora «M3yduenue ocobeHHOCTEH
CTPOCHHA IMO3BOHOYHBIX JKUBOTHBIX»

PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoiam

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI MPOILIIOTO
CoBpeMeHHbIN 3KOJOTUYECKUI KpU3HC,
€ro 0COOEHHOCTH

CoBpemeHHast cucTeMa OpraHuYecKoro
MPOLLIOTO

OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHu3MOB

AHTpPONOJIOTHS — HayKa O YEJIOBEKe
Pa3BuTure npencraBieHui o
MIPOUCXOKICHUHN YEIOBEKA

Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
pabota «M3yyeHue ocoOeHHOCTEH
CTPOEHHMSI CKEJIETa YEJIOBEKA, CBSI3aHHBIX
C IPSIMOXOKIACHUEM

JIBKyILIME CUITBI aHTPOIIOTEHE3a

CooTHoIlIeHHE OMOJOTHYECKUX U

COLMAJIBHBIX (b&KTOpOB B AHTPOIIOI'CHE3C

OcHoBHBIC CTaJuHu aHTPOIIOI'CHE3a
ITaneoreHeTrka U MajaeoreHOMUKA

3BOJ'IIOI_[I/I$I COBPCMCHHOT'O YCJIOBCKA

0.5

0.5



48

49

50

51

52

53

54

55

56

57
58

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHIECKUX
aJanTaluil 4YeJI0BEKa)

MexaucuuIimHapHbie METOAbI
AHTPOIIOJIOTUU

3apoKIeHNe U Pa3BUTHUE IKOJIOTUHU

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
AKOJIOTMYECKHUX UCCIIEI0BAHUID)

3HadveHne YKOJOTHIESCKUX 3HAHUN I
JelroBeKa

Dkojnorudeckue pakTopsl

Abuotuueckue paktopsl. CBET Kak
sKoJoruueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

Abuotndeckue aktopsl. Temmneparypa
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHas pabota «BrisBieHHe
MIPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEPATyphI»
AbGuoTtndeckue (akTopsl. BiraxxHOCTH
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHasi paboTa « AHATOMHYECKHE
O0COOCHHOCTH PAaCTEHUH U3 pa3HBIX MECT
oOUTaHU

Cpenpl 0OuTaHUS OPraHU3MOB

buonoruueckue PUTMBI

0.5

0.5

0.5

0.5

0.5



59
60

61

62

63

64

65

66

67

68

69

70

71
72

73

XKuznennsie GopMbl OpraHU3MOB
buoTtnueckue hakropsr

3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA
JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

DKOJIOTUYECKHE XapaKTEPUCTUKH
MOTYJIAIAN

OCHOBHBIC TIOKA3aTEIIN MOTTYJISIIHH:
YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa

OcCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:
POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MHTPAITAN

DKoJIOTHYECKast CTPYKTYpPa MOIMYIISIHH
JlnHaMuKa TOMYIISIIAN U €€ PeryIsius
KpuBsie pocTa YHCICHHOCTH TOMYJISIINH.
KpuBbie BEDKHBaHHS

DKoyornyecKas HUIIa BUA.
JlaGopaTtopHnas pabota
«[IpucriocoOiieHus ceMsiH paCTeHUH K
pacceeHuIo

Buj kak cucrema momyssiuii
3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA
KUBOTHBIX

Coo0r11ecTBO OpraHu3MoB — OHOIICHO3
DKocucTeMa Kak OTKPhITasi cucTeMa
KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B
IKOCUCTEME

0.5



74
75
76

7

78

79

80

81

82

83

84

85

86

87

OcHOBHBIE IOKA3aTENIN SIKOCUCTEMBI
DKOJIOTUYECKHE THPaMUIbI

N3menenust cooO11ecTB — CyKLECCUU
[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI
03€p M peK. IKOCUCTEMBI MOpEH 1
OKEaHOB

[Ipupoanbie 3KocHCTEMBI. DKOCUCTEMBI
TYHAp, JIECOB, CTEIEH, MYCThIHb
AHTPOTIOT€HHBIE IKOCUCTEMBI
Ypboskocucremsl. [IpakTnueckas pabora
«3ydeHne u onucanue
ypOOIKOCHUCTEMBI

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
B 9KOCUCTEMax

MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I
Pa3HBIX THUIIOB Ha CYyOOpPTraHU3MEHHOM,
OpraHu3MEHHOM, MOMYJISIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmieruranerapHas
o6oJtouka 3emiu

Yuenue B. U. Bepuaackoro o 6uocepe

3aKOHOMEPHOCTH CYLIECTBOBAHUS
orocdepbl

KpyroBopoTs! BemecTs u
OMOT€OXUMHUYECKUE LIUKIIBI
3oHasbHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CYIIN

0.5



88
89
90

91

92

93

94

95

96

97

98

99

100

101

102

YcroitunBocTh 6nocheps
DKOJOTUYECKHE KPU3HUCHI M KX TIPUYIHBI
BosnetictBue yenoBeka Ha Ouocdepy
AHTpOIIOT€HHOE BO3JICHCTBUE HA
pPaCTUTENBHBIN U JKUBOTHBIN MU
Oxpana npupo/sl

OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHHE U
coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpaszus 3emin

O6061enue mo reMe «MUKPOIBOIIOLUS
" €€ pe3yNnbTaThD»

O6o06mmenue mo Teme «MaKpOodIBOITIOIUS
U €€ pe3yNnbTaTh»

O606menue mo Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU HA 3eMIIe»
O606menue mo Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOTIOTEHE3)

O06o01meHue 1Mo Teme «DKOJIOTHs — HayKa
0 B3aHMMOOTHOIICHHUSX OPraHU3MOBY
O606menue mo reme «OpraHu3Mbl U
cpena oOuTaHMs»

O6006meHue mo TeMe «IKOJIOTUS BUJIOB U
MIOIYJIALIAI»

O606menne no Teme «buocdepa —
ro6ambHas IKOCHCTEMa)



OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. buonoruyeckue cuctemsl u npoiueccel, 10 knace/ Tepemon A.B.,
ITerpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HWHA»»

* buonorus. O6mas 6uonorus, 10 knacce/ 3axapos B.b., MamonToB C.I'., Conun
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHMueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBo
«IIpocenieHue»

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; noj penakuuent [laceunuka B.B., AkninonepHoe o0111ecTBoO

«HS,II&TGJILCTBO ((HpOCBGH_IGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Ennnoe conepxxanne

obmero oOpa3oBaHusI.

buonorus

https://edsoo.ru/Predmet_Biologiya

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



buomonekyna https://biomolecula.ru/

Antpornorene3 https://antropogenez.ru/






