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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yue6HOMY TipenmMety "buonorusa" (manee - OMo0OTHS) HA YPOBHE
cpenHero oodimiero obpa3oBaHHs pa3paboTaHa Ha ocHOBe DeAepalbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoii denepamnnmny, ®I'OC COO,
Konuenuuu npenogaBanus yuyeoHoro npeaMera « bonorus» u 0OCHOBHBIX MOJIOKEHUN
denepanbHOI paboueii mporpaMmMbl BOCIIUTAHHUA.

Yuebnsblit mpenmet «buomnorus» yriryoiaéaaoro ypoHs u3ydenns (10-11 kmaccer)
ABJISIETCSl OJIHUM W3 KOMIIOHEHTOB MpeaMeTHON obnact «EcTecTBeHHOHaydHbIE
npeametb». CornacHo nojoxenusm GI'OC COO npoduiibHble yueOHbIE TPEAMETHI,
M3ydaeMble Ha YIIyOJEHHOM ypOBHE, SBISIOTCS crocoOoMm muddepeHmmanmm
oOy4eHHs Ha YpOBHE CpEAHETO OO0IIero o0pa3oBaHWS W TPHU3BAHBI OOECIECYUTH
MIPEEMCTBEHHOCTh ~ MEXKJy OCHOBHBIM OOUIMM, CpPEIHHM OOLIUM, CpPEIHUM
npo¢eCCUOHANBHBIM U BBICHIMM OOpa3oBaHueM. B To e BpeMs KaxAbld M3 3TUX
y4eOHBIX NPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pELICHHUE
00pa3oBaTeNbHbIX, BOCHUTATENbHBIX M PA3BUBAIOIIMX 337a4y, CBA3AHHBIX C
npodopueHTanueil oOydarmMUXcd W CTHUMYJIUPOBAHHMEM HMHTEpeca K KOHKPETHOM
o0JacTh Hay4yHOIO 3HAHHUA, CBA3aHHOIO C OHOJIOTHMEH, MEIMLMHOM, 3KOJOTrHeH,
IICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Tporpamma no yuebHomy npeamery "buonorud" naér npeacraBieHue O 1eNU U
3ajayax wH3y4deHus yuyeOHoro mnpeamera «buonorus» Ha yriyOonéHHOM YpOBHE,
ompenensier  00s3aTeabHOE  (MHBAPUAHTHOE) TNPEIMETHOE  COAEp)KaHHUE,  €ro
CTPYKTYPUPOBAHME IO pa3jiesaM U TeMaM, paclpeeieHue Mo Kiaccam, pEKOMEHIYeT
MOCJIEI0BATENbHOCTh M3YUYEHHUs Y4eOHOro Marepuaia ¢ yuy€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH Y4EOHOIO mpolecca, BO3paCTHBIX 0COOEHHOCTEM
oOyuaronuxcs. B nmporpamme no 6mosiornu peanu3oBaH NPUHLIKI NPEEMCTBEHHOCTH C
M3y4eHueM OHOJIOTMM Ha YPOBHE OCHOBHOrO 00I1ero oOpa3zoBaHusd, Ojgarogaps yemy
MPOCMATPUBAETCSl HAMNPABJICHHOCTh Ha TMOCJIEAYIOLEe pPa3BUTHE OHOJIOTUYECKUX
3HAHUH, OpPUEHTUPOBAHHBIX Ha (dopmupoBanue €CTECTBEHHO-HAYYHOT O
MHUPOBO33pEHUS, IKOJOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUNA O 3J0pOBOM o00Opase
KW3HU, HA BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpY:Karollel npupoaHou cpene. B
mporpaMme Mo OHOJIOTMM TakKe IOKa3aHbl BO3MOXHOCTH Y4Y€OHOTO IpeaMera

«buonorusy B peanuzanuu TpedoBanuii GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM,
METanpeMETHbIM M TMPEAMETHBIM pe3yibTaraM o0ydeHus U B (HOpMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON IEATETLHOCTH 00YYaIOIINXCS IO OCBOSHHUIO
CoJIep>KaHMs OMOJIOTHYECKOT0 00pa30BaHUsI Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHusl.

VYyeoOuniii npeamer «buosiorus» Ha YpOBHE CpemHEro oOHIero o0pa3oBaHUs
3aBeplIaeT OMOJOoruYeckoe o0pa3oBaHMe B IIKOJIE U OPUEHTUPOBAH HA pacIIUpEHHE U

yriayOsiieHne 3HaHuM 00y4aroIIuXcsl O KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U

KJIETOYHOM OHMOJIOTUU, SMOPHOJOTUUM U OMOJIOTUM PA3BUTHUS, TEHETHKH, CEJICKIIHH,



OMOTEXHOJIOTHH, IBOJIFOIIMOHHOTO YUYEHHUSI U DKOJIOTHH.

N3yuenne yueOHoro mipeamera «buomorumsi» Ha  yrIIyOJIGHHOM  YPOBHE
OpUEHTHUPOBAaHO Ha TMOATOTOBKY OOYy4YalomUXCAd K TMOCIEAYIOMIEMY TOTYyYEHHUIO
OMOoNOTHYECKOro 00pa3oBaHMs B By3aX M OPTaHU3AIUAX CPETHETr0 MpodhecCuoHaIbHOrO
oOpazoBanusi. OCHOBY €r0 COJEp>KaHUs COCTABJSET CUCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYCHHBIX TPH W3YYCHUU OOYYAIONUMHUCS COOTBETCTBYIOIIUX CHUCTEMATHYECKUX
paszenoB OMOJOTHY HAa YPOBHE OCHOBHOTO 00111eT0 oOpa3zoBanus, B 10-11 kimaccax atu
3HAHMS MOJIYYaloT pa3BUTHE. TakK, paclIupeHbl U YIIIyOJIeHbl OMOJIOTUYECKHE 3HAHUS O
pacTeHUsX, JKUBOTHBIX, TIpubax, OakTepusix, OpraHu3Me YelioBeKa, OOIIMX
3aKOHOMEPHOCTSIX KM3HHU, JOTOJHUTEIHHO BKIIIOYCHBI OWOJIOTHYECKUE CBEICHHUS
MIPUKJIATHOTO ¥ TIOMCKOBOTO XapakTepa, KOTOPhIE MOYKHO UCTIOIB30BaTh KaK OPUCHTUPHI
Ui mochenytomero  BeiOopa mpodeccun. Bo3MoxHa —Takke — MHTErparus
OMOJIOTUYECKUX 3HAHUM C  COOTBETCTBYIOLIMMHU  3HAHUSIMU, [OJYYCHHBIMU
00yYaronMMUCS IPU U3y4YeHUH (PU3UKH, XUMUH, Teorpaguu 1 MaTeMaTHKU.

CtpykTypa nporpammsl 1o yueoHomy npeamety "buonorus" orpakaeT CUCTEMHO-
YPOBHEBBIM W DBOJIONMOHHBIM TOAXOABI K H3ydeHHWI0 Owojornu. CoTrjacHO UM,
U3YYarOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3allMM, 3BOJIIOIMM OPraHWYECKOro MHpa Ha 3emMiie, COXpaHEHUs
OMOJIOTUYECKOTO pa3HooOpa3usi 1iaHeThl. Tak, B 10 kiacce u3y4aroTCs OCHOBBI
MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTUH, SMOPUOJIOTHH U OUOJIOTUU PAa3BUTHS, TEHETUKU
U CeNCKINH, OMOTEXHOJIOTHH U CHHTETUYCCKON OMOJIOTHH, aKTyaTH3uPYIOTCS 3HAHUS
oOyyaroruxcst o 60TaHuKe, 300JI0TUH, AHATOMUH, PU3noIoruu yeiaoseka. B 11 kiacce
U3YYarOTCs HBOJIFOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYuebnsiii npeamer «buosorus» mpu3BaH 00eCeynuTh OCBOEHUE 00YUYaIOIUMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJICH, IPUHIIMIIOB U MPABUII, JISKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTHHBI MHpPA, 3HAHHUM O CTPOECHUH,
MHOrooOpa3uu W OCOOEHHOCTSX KIJIETKH, OpraHu3Ma, NOMmyJsalnuu, OuOoIeHO03a,
HKOCHUCTEMBI, O BBIIAIOIINXCSA HAYYHBIX IOCTHKEHHSIX, COBPEMEHHBIX UCCIICIOBAHUSX B
OWoNoTMH, TPUKIAAHBIX AacHeKTax OWOJOTMYeCKHX 3HaHuil. J[lns pasButus wu
NOJJICp)KaHUsT WHTEpeca OOydJaronuxcsi K OHOJOTMM HapsAay CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECCKOTO MaTepHalia B COJAEpPXKAHWUU TIPOrPaMMbl 10 OHOJIOTHH
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS W PA3BUTHS TOW WM HWHOU
oOjacTu OMOJIOTHH, BKJIQJJIOM OTEUYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEIICHHE
BOKHEHIIIMX OMOJIOTHYSCKUX M YKOJIOTHYSCKUX MPOOIIEM.

enr uzydenus yueObHoro npeamera «buonorus» Ha yriayOJE€HHOM YpPOBHE -
OBJIQJICHUE OOYYarONTUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATBLHOW OpTraHU3aIluu
’KUBBIX CHCTEM PA3HOT'0 paHTa M MPUOOPETeHWE YMEHUI WCITOJIb30BaTh ATH 3HAHUS B
dbopMupoBaHUM  HMHTEpeca K  omnpeAciaéHHol  obmactm  mpodeccroHaIbHOM
JeSITeTLHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOOPY Y4EOHOTO 3aBEIEHUS IS



IPOJOJKEHUS OMOJIOTUYECKOTO 00PA30BaHMS.

JlocTrmxenne 1enu u3ydeHus yuyeoHoro npeamera «buonorus» Ha yriryoaéHHOM
ypOBHE 00€CreunBaeTCs peleHUEM CIIeAYIOIINX 3a/1a4:

OCBOCHHME OOYYArOIUIUMHUCS CHUCTEMbl OHOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIHUSIX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIaX, COCTABIISIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpa; O
CTPOEHHH, MHOTOOOpa3nH U 0OCOOEHHOCTSAX OMOIOTUYECKUX CUCTEM (KJIETKa, OPTaHH3M,
NOmyJsiuus, BHUJ, OWOreolneHo3, Ouocdepa); O BbLAAIOUIUXCS OTKPBITUIX H
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOYyYaromMxcsi C METOJaMU T[IO3HAHUS >KUBOW MPUPOIBL:
MCCIIEIOBATEIbCKUMH METOJaMH OHOJOTHUYECKHX HayK (MOJICKYJISIPHOM M KJIETOUHOM
OHMOI0THH, SMOPHOIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKU U CENIEKIINN, OMOTEXHOJIOTHH
M CHHTETHYECKOHW  OHOJOTHHM,  TaJCOHTOJOTHH,  OSKOJOTHH),  METOJaMHu
CaMOCTOSITEJILHOTO MPOBEJACHUSI OMOJIOTMUECKUX HMCCIEIOBAaHUN B J1a0OpaTopuu U B
npupojie (HaOIoAeHue, U3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHUE);

OBIIJICHHE 00YJAIOIIUMUCS YMEHHUSIMH: CaMOCTOSITEITbHO HAXOUTh,
aHATM3UPOBAaTh M HCIIONB30BaTh OHOJOTHYECKYI0 HMH()OPMALMIO; TOIH30BATHCSA
OMOJIOTUYECKOW TEPMUHOJIOTME U CHUMBOJIMKOM; YCTaHABIMBATH CBSI3b MEKIY
Pa3BUTHEM OMOJIOTUH U COITUATIBHO-IKOHOMUYECKUMU 1 IKOJIOTHYECKUMU MpoOiieMaMu
YeJIOBEUECTBA; OLICHUBATh TOCIEJCTBUS CBOCH JESITEIILHOCTH MO OTHOIICHUIO K
OKpY>KaroIen MpUPOTHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U 3[TOPOBBIO OKPY>KAIOIIHUX
mofei; OOOCHOBBIBaTH W COONIOAATH MEpbl MPOPUIAKTUKH MH(EKIHMOHHBIX
3a00JieBaHUl, TIpaBWJIa TIOBEIEHUS B TMPUPOAEC H obOecreyeHus Oe30MmacHOCTH
COOCTBEHHOM IKU3HEJCATEIILHOCTH B YPE3BBIYANHBIX CHUTYAIMSIX MPHUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMCHHBIC HAyYHBIC OTKPBITHS B
001acTH OMOJIOTHH;

pa3BHUTHE Y OOYYArOMIMXCS MHTEIUICKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
IpOIeCCE  3HAKOMCTBA C  BBUIAIONIMMHCS ~ OTKPBITHSIMH W COBPEMEHHBIMH
UCCIICIOBAaHUSIMH B OHMOJIOTHH, peIIaeMbIMA €10 MpOoOJIeMaMH, METOO0JOTUEH
OMOIOTUYECKOTO UCCIICIOBaHUS, TIPOBEICHUS AKCIIEPUMEHTAITLHBIX
WCCIICIOBAaHMM, PEIICHUsT OMOJIOTMYECKUX 3a/iad, MOJECIMPOBAHUS OWOIIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHNE y OOYYaOMIMXCA I[IEHHOCTHOTO OTHOIIEHUS K >KMBOW MPUPOJIE B
IIEJIOM M K OTIEIbHBIM €€ 00BbEeKTaM W SBJICHHSIM; (DOPMUPOBAHHE HKOJIOTHUYECKOM,
TCHETUYECKOW TPAaMOTHOCTH, OOIIECH KYyJbTYpHl MOBEICHUS B MPHUPOAC; WHTETPAIUU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpereHue  OOy4yalOUIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
MIPUPOIONIOIL30BaHNH (COOII0OIEHNE TIPaBUII MOBEJEHUS B MPHUPOJE, OXPaHbI BUIOB,
KOCHCTEM, Ouocdeprl), COXpaHEHHH COOCTBEHHOTO 3J0POBbS M  3JI0POBBS



OKpY’Karolux JiroAei (coOmtonenust Mep npoduaakTUKU 3a00ieBaHUM, o0ecleueHue
0€30MacHOCTH JKU3HEACATEIPHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPUPOTHOTO U
TEXHOTE€HHOTO XapaKTepa) Ha OCHOBE MKCIOJIb30BaHMS OWOJIOTUYECKUX 3HAHUU U
YMEHUH B [IOBCEIHEBHOW JKU3HU;

CO3/JIaHUE YCJIOBHUH JJIi OCO3HAHHOTO BHIOOpa 00YyYArONTUMUCS WHIUBUTYAIbHON

oOpazoBaresnbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH

nocleAyomemMy npo(ecCHOHAIbHOMY — CaMOOMPEICICHNI0, B COOTBETCTBHH C
WHIVUBUTyJIbHBIMA WHTEPECAMH U OTPEOHOCTSIMH PETHOHA.

OO01iee 4YMCIO 4YacoB, OTBEJECHHBIX HA HM3y4YEeHHE OHOJIOTMM Ha YIIIyOJICHHOM
ypOBHE cpeqHero oomiero oopa3zoBanus, cocrapisieT 204 gaca: B 10 knacce - 102 gaca
(3 yaca B Hezpento), B 11 knacce - 102 gaca (3 yaca B HEJETIO).

OT6op oOpraHu3alMoHHBIX (OpPM, METOAOB M CPEICTB OOy4YeHUs OuoJOruu
OCYILIECTBIISIETCA C YYETOM cHenuPuku ero cojepkaHusi M HANpaBICHHOCTH Ha
OpOJOJDKEHHE  OuoJiorMueckoro  oOpa3oBaHMsT B OpraHM3alMsaX  CPEIHEro
po(eCcCHOHaTBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s3aTeNbHBIM YCIOBUEM MpHU OOyUYEHHH OMOJIOTHM Ha YINIyOJIEHHOM YpPOBHE
SBJISIETCA TPOBEJICHHE JIA0OPATOPHBIX M MPAKTUYECKUX paboT. Takxke yuactue
oOy4Jaronuxcsi B BBIMOJHEHUU TMPOEKTHBIX MU Y4eOHO-MCCIEN0BATENbCKUX pPaboT,
TEMATHUKa KOTOPBIX OMPEAEIISIETCS YYUTEIEM HA OCHOBE HMMEIOLIMXCS MaTepUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBHIA.



COIEPKAHUE OBYYEHUA

10 KJIACC

ConepkaHue MpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOOUT B HPOBEPKY
rocyjapcTBeHHou utorosoit arrectaruu (I'MA).

Tema 1. buoJiorusi Kak HayKka

CoBpeMeHHass OMOJIOTHS - KOMIUIEKCHas Hayka. KpaTkass HCTOpHUS pa3BUTHUSA
ouonorun. buonornueckue HaykKu U U3ydaeMble MU TpoOsieMbl. OyHIaMEHTABHBIE,
PUKJIAJHbIC U TTOMCKOBBIE HAYYHBIEC UCCIEAOBaHUS B OMOJIOTUH.

3HadyeHne OWONOTUM B (OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
kapTuHbl Mupa. [Ipodeccuu, cBszaHHble ¢ Ouojorueld. 3HayeHUe OUOJIOTHM B
MIPAKTUYECKOM  JIEATEIBHOCTH  YEJIOBEKA:  MEAULMHE, CEJIIbCKOM  XO3SMCTBE,
IIPOMBIIUIEHHOCTH, OXPAHE IPUPOIBI.

JdemoHCcTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. lapsun, V.
lapsen, I'. Mennens, B. . Bepuanckuu, WM. II. [laBnos, 1. 1. Meunukos, H. H.
Basumnos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3p OMOJOTMHM C JpYyruMu Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. ’KuBble cucTeMbl M MX H3y4YeHHe

XKuBble cucTeMbl Kak NpeaMeT u3ydyeHus Ononoruu. CBOMCTBA KUBBIX CHUCTEM:

€UHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U LUETOCTHOCT,
CIOKHOCTb M  YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOM3BECHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alvy >KUBBIX CUCTEM: MOJEKYJISPHBIM, KJIETOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYJSAIMOHHO-BUOBOM, KOCUCTEMHBIN (OMOTE€OIEHOTHYECKUT),
ouocdepnsbiit. [Iporeccrl, MPOUCXOAIINE B KUBBIX cucteMax. OCHOBHbBIE MPU3HAKU
#uBoro. JKu3Hp kak ¢opma cyiiecTBOBaHHS Marepuu. Hayku, u3ydaromiue >KUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aLUU.

W3yyenue >KuBBIX cucTeM. MeToasl Ouojornyeckod Hayku. HaGmromenwue,
U3MEpEHNE, DKCIIEPUMEHT, CHCTEMaTh3auus, MertaaHains. [loHsaTHE O 3aBUCHMOW U
HE3aBUCUMOW nepeMeHHou. IlnanupoBanue skcriepumenta. [loctaHOBKa U IpoBEpKa
runote3. HyneBas runortes3a. Ilonstue BbIOOpKM U €€ AOCTOBEpHOCTH. Pa3dbpoc B
ouonornyeckux AaHHbIX. OIEHKa TOCTOBEPHOCTH MOJMYYEHHBIX Pe3yabTaToB. [IpuunHel
HCKaXEHUsl pe3yJIbTaTOB dKCIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

TaOmunps! u cxembl: « OCHOBHBIE TPU3HAKHU )KU3HUY, «BHOIOTHYECKUE CUCTEMBIY,
«CBOWCTBa KUBOW MATEPUN», « Y POBHU OPTAHU3ALIMH )KMUBON IPUPOIbD, «CTpoeHHE
JKUBOTHOM KIIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEIIOBEYECKOIO



opranusmay, «buoreoiienos», «buocdepa», «MeToabl U3yueHUs KUBOU PUPOIBDY».

O6opynoBanue:  yabopatopHOe 000PYIOBAHUE JJISl TPOBEACHUS
HAOJI0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonap30BaHuE PA3TUYHBIX METOAOB MPU WU3YYECHHUU
KUBBIX CUCTEM.

Tema 3. buoJiorusi KJjieTku

Kinerka - cTpykTypHO-(DyHKIMOHAIbHAs €IMHULA KUBOro. VMCTOpUS OTKPBITHA
kietku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. IIBann, M. [llnelinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHOM KJIETOUHON TEOPHHU.

MeTobl MOJIEKYJISIPHOM U KJIETOUHOM OMOJIOTHUU: MUKPOCKOIUS, XpomMaTorpadus,
anekTpodopes, METOoI MEUYEHBIX aTOMOB, A depeHInaIbHOE EHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE KJIETOK. M3yuenue ¢ukcupo8aHuvlx Kiemok. DIEKTPOHHas
Mukpockonusi. Kongokanvraa muxpockonus. Bumanvroe (npusicuznennoe) usyueuue
KJIeMOK.

JleMoHCcTpaLun

[Toptpetsr: P. I'yk, A. JIeBenryk, T. IlIsann, M. lllnelnen, P. Bupxos, K. M. bap.

Tabmuupl U cxembl: «CBETOBOM MHUKPOCKOID», «JIEKTPOHHBIA MHUKPOCKOID,
«HcTopust pa3BUTHA METOI0B MUKPOCKOITHI.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENnapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnyeckas padora «l3ydeHne METONOB  KJIETOYHOM  OMOJIOTHH
(xpomarorpadus, snexkrpodopes, nuddepennnansioe neHTpudyruposanue, [11P)».

Tema 4. XuMnueckasi oOpranu3anus KJIeTKH

XUMHUUYECKHI COCTAB KJIETKU. Makpo-, MUKPO- ¥ YIBTPAMUKPO3JIEeMEHTHI. Boia u
e€ poJib KaKk pacTBOPUTENS, peareHTra, y4yacTUe€ B CTPYKTYpPUPOBAHUU KIIETKH,
TeIUIOperysiuuu. MuHepaabHble BEIeCcTBAa KIETKH, UX Ouosorndyeckas poiib. Poisb
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckne BEIIECTBA KIETKWA. buonorundeckue mnoauMmepsl. benkwu.
AMHWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoil Mmosiekysbl. [lepBuuHas
CTPYKTypa OeJka, enTuaHas CBsi3b. BropuuHas, TpeTH4HAsI, Y4€TBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CsoiictBa 6enkoB. Kiaccudukamnus 6enkoB. buonornueckue QpyHKImm
0enkoB. IIpuonul.

VYrneBonbl. MoHOcaxapuabl, AUCAXapHUIbl, OJIUTOCaxapujibl U MOJMCAXAPUJIbI.
OOmmii maH CTpoeHUsI U PU3NKO-XUMHUUYECKHE CBOWCTBA yIiieBOJ0B. buomornueckue
(YHKIIMH yTIIE€BOIOB.

Jlumuaet. TuppodunbHO-THAPOGOOHBIE CcBoMcTBA. Kiaccudukarus JTUmmumos.
Tpurnunepunpl, hpochonunuabl, BOCKH, cTepouabl. buonornyeckue GyHKINUN JIAHAIOB.
OOmue cBoiCTBa OHOJOTMYECKMX MEMOpaH - TEKy4YecTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, OJTYTIPOHULAEMOCTb.

Hyxneunoseie kuciorel. JIHK u PHK. CrpoeHue HyKIEHHOBBIX KHCIIOT.



Hyxneorunpl. [puniun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JIHK -
nBoiHas cnupaib. Mectonaxoxaenue u ouonoruueckue ¢pynkiuu JJHK. Bunsr PHK.
Oyukunn PHK B kiietke.

Crpoenne wmonekynbsl AT®. Makpospruueckue cBa3u B MoJiekysie ATO.
buonornueckue ¢ynkuuu ATD. BoccTaHoBieHHbIE MEPEHOCUMKH, UX (YHKIHUU B
knetke. /[pyeue nyxneosuompugocgamer (HT®D). CexenupoBanue JTHK. Memoow:
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas OWoONOTHs: OHMOXMMHUYECKHE W OWO(HU3WYECKHUE WCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOIEKYII. Modenupogarue cmpyKkmypbl u
@yuKyull 6uomonekynr u ux Kommiexkcos. KomnvromepHwviii ouzaiin u opeaHuyeckuti
cunme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpaL UK

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

[unarpammbl:  «Pacrnpenenenne XuMUYeCKHX 3JIEMEHTOB B HEXKUBOM
npupoe», «PacnpeneneHne XuMUUECKUX DJIEMEHTOB B )KUBOU MPUPOAEH.

Tabmuet u cxemsl:  «llepuoguueckass TabMUIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoJeKyabl BOIb», «BemecTtBa B coctaBe OpranusmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€NKOBOM MOJIEKYIbDy, «CTpoeHHE MOJIEKyl
yIIIeBOIOB», «CTpOEHUE MOJIEKYJ JUNHUA0B», «HykiienHoBbie KUCHOTB, «CTpoeHue
MOJIEKYJIbl ATD».

ObopynoBaHue: XMMHUYECKas TIOCY1a U 000py10BaHHUE.

JlaGopaTopnasi padora «OOHapyxeHHE OCJIKOB C IOMOIINBIO Ka4eCTBEHHBIX
pEAKLININ.

JlabopaTopHnasi padora «lcciienoBaHre HyKJIIEMHOBBIX KHUCIIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIUYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tumbl  KJIETOK: JyKapuoTHYecKass W  mOpokapuoTtudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

Crpoenre mpokapuoTHUYecKor KieTku. KieTouHnas creHka OakTepuil M apxew.
Oco0EeHHOCTH CTPOEHHUS TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenrie M (YHKIMOHUPOBAHUE SyKapHOTHYECKOW KieTku. Ilnazmarnueckas
MeMmOpaHa (masmaniemma). CTpykTypa Ila3MaTHdeckoi MemOpanbl. TpaHCHopT
BEIIECTB 4Yepe3 IJIa3MAaTHUECKyI0 MeMOpaHy: maccuBHBIN (quddy3us, obnerdéHHas
mubdy3us), aKTUBHBIM (MEPBUYHBIA W  BTOPUYHBIM  AaKTUBHBIM  TPAHCHOPT).
[Tonynponuiiaemoctb MemOpaHbl. PaboTa HaTpuiKaaumeBOro Hacoca. DHJIOIMTO3:
MUHOIUTO3, (aromuTo3. Dx3o1uTo3. Kierounas crenka. Ctpykrypa ¥ (QyHKIHH
KJICTOYHOW CTEHKH pacTEeHUH, TPUOOB.

[Hurtonnasma. Ilutozonb. [lutockener. JIBukeHue nuTOIUIa3Mbl. OpraHOUIbI



kieTku. OgHoMeMOpaHHbIE OpraHOMJIbI KJIETKHU: sHAorazMmarudeckas cetb (I11C),
armmapatr [ OmppKHM, JHM30COMBI, WX CTpoeHHME © (QYHKIUHA. B3auMocBs3b
OJTHOMEMOpaHHBIX OpraHOWI0B KiIeTKH. CTpOCHHE TpPaHyISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enkos 6 IIIC. Cunte3 pactBopuMbiX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmaakuii (arpaHyJyspHBIN) SHIOMIA3MATUUYECKUN PETUKYITYM.
CexperopHas ¢yHknus anmapata [ompmxu. Moouguxkayus bGenkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 onvoxcu. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyonu pacturensnbix knetok. Knerounsiit cok. Typrop.

[ToyaBTOHOMHBIE OPTraHOU/IbI KJIETKU: MUTOXOHAPUH, TUTACTHUIBI.
IIpoucxooscoenue mumoxonopuii u niacmud. Cumbuoeenes (K.C. Mepeosickosckuu, JI.
Mapeynuc). Ctpoenne u GyHKIIMA MUTOXOHAPUN ¥ TIacTHA. [lepBUYHbBIC, BTOPUYHBIC
Y CJIOKHBIE TIACTH/IBI (DOTOCHHTE3UPYIOIIHNX 3YKapUOT. XJIOPOIJIACThI, XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIIUX PACTEHUM.

HememOpanusie opranouabl kieTtku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
opraHouJioB KieTku. Pubocomsl. Ilpomescymounsvie gpuramenmsi. MUKpopuIaMeHTHI.
Axmunosvlie mukpoguramenmsi. MplllIeUHbIE KIETKU. AKMUHOGble KOMNOHEHMbL
HemblueuHblx Kiemok. Mukpotpyoouku. Knetounslii ueHtp. CtpoeHue u ABUKEHUE
KIYTUKOB M pecHHYeK. MukporpyOouku 1urToruiasmel. lLleHTpuons. benxu,
accoyuupoB8anHvle ¢ MUKpoguiamenmamu u Mukpompyooukamu. MomopHvie 6enxu.

Anpo. OGoisouka sipa, XpOMATHUH, KapHOIUIa3Mma, SAPBIIIKUA, UX CTPOCHHE U
¢yukuuu. SnepHeiii  OenkoBbIM  MaTpuKC. IIpocTpaHCTBEHHOE pPACMOJIOKEHUE
XpPOMOCOM B UHTEP(PA3HOM SApE. Dyxpomamun u cemepoxpomamun. benku XxpomatrnHa
- TUCTOHBL. /[unamuxa sadepuoii 060104Ku 8 Mumose. foepHuvii mparcnopm.

Kinerounble BkitoueHusl. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuoOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpaLun

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

Tabmuubl U cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTku», «CTpoeHue
AKUBOTHOU KIIETKN», «CTPOCHHE PACTUTEIbHON KIETKW», «CTpOEHUE MUTOXOHIPHUI,
«Anpo», «CTpoeHre MTPOKAPUOTUIECKOUN KIETKH.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIIPENaparhl  PAaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl OaKTepUaIbHBIX KJIETOK.

JlaGopaTopHas padora «/3ydeHue CTpOeHHs KIETOK pa3IMYHbIX OPraHU3MOB.

IpakTuyeckas padora «/3yueHue CBONCTB KICTOUYHON MEMOPaHbD».

JlaGopaTopnas paGora «lccienoBaHue TIIa3Moiiu3a M JACIJIa3MoJid3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass padora «/3yueHue NBWKEHUS ITUTOIUIA3Mbl B PACTUTEIBHBIX
KIIETKAX.

Tema 6. O0OMeH BellleCTB U NpeBpallleHle JHEPTUH B KJIETKe

AcCUMUIISALIUAS U TUCCUMUWISIUS - JIB€ CTOPOHBI MeTabosm3ma. Tumbl oOMeHa



BELIECTB: aBTOTPO(HBIH U TeTepoTpodHbI. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe odecrneueHue kiaeTku: npespamieHne AT® B 0OMeHHbBIX
npoueccax. @OEpMEHTATHBHBIA XapakTep pEakUUid KIETOYHOro MeTadoIM3Ma.
depMeHTBI, UX CTpPOEHHUE, CBOMCTBA U MexaHu3M JeicTBusd. Kodepmentsl. OTianums
(GepMEHTOB OT HEOPraHWYECKUX KaTalin3aTopoB. benku- akTuBaTOphl U OENKU-
UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUNA OT pPa3TUYHBIX
bakTopoB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BelECTB B  KiIeTke. DOTOCUHTES.
AnokcucenHblll U OKcueeHHwlli omocunmes y obakmepuii. Ceemocoduparowue
nueMeHmsl U NueMeHmsvl peakyuoHHo2o yernmpa. Poib XJIOpOILIacCTOB B MpoIEcce
¢dorocunresa. CeroBass u TemMHOBast (a3pl. Pomoodvixanue, Cs., Cs u CAM-munsi
¢pomocunmesa. 1lponykTuBHOCTh (POTOCHMHTE3a. BnusHue pa3nuuHbX (DAKTOPOB Ha
CKOpOCTh (poTocHHTE3a. 3HaAUYECHHE (POTOCUHTESA.

XEMOCHUHTE3. PaznoobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuIMpyomme OaKTepuu, KeNne300aKTepuH, CepoOaKTepuu, BOJIOPOIAHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3mbl. Buaesl Opoxkenus. IIpoaykTel OpoxeHus H UX
UCIIOJIb30BaHUE  YEJOBEKOM. AHa3poOHBIE  MHMKPOOPraHM3Mbl KaK  OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEH.

AspoOHBbIe OpraHu3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNbHBIN 3TaI. ['THKOIN3 - OECKUCIOPOAHOE PACHICIIIICHHE TJIFOKO3HI.

buonornueckoe OKHCIIEHHE, WINM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHH B
npoueccax Ouosiornyeckoro okucieHus. Lluknuueckue peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Duepeus memobparnno2o cpaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmasvl. [IpenmyiiiecTBa a3poOHOTO MyTH 0OOMEHA BEIIECTB
nepen anadpoOHbIM. (P (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JdemoHcTpauuu

[Toptperst: k. Ilpuctim, K. A. Tumupsize, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Murtuemn, I'. A. 3aBap3uH.

Tabnuuel U cxembl: «DOTOCUHTE3Y, «IHEpreTudeckuii ooMen», «buocunres
oenka», «CtpoeHue hepMeHTa», « XeMOCHUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyJAOBaHHWE MJIsi TPUTOTOBIICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaToB.

JlaGopaTopHasi padora «/3yueHue kaTaIuTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IpUMEpPE aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTopHas padora «3yueHue pepMEHTATUBHOTO pacUICINICHUS IEPOKCUIA
BOJIOPO/Ia B PACTUTENIHHBIX U JKUBOTHBIX KIETKAX).

JlabopaTropHnasi pa6ora «CpaBHEHHE MPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3A.

JlaGopaTopHasi padora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JILIXaHUSI.

Tema 7. Haciiencreennasi uHpopmanus u peaau3anms eé B KJIeTKe



Peakunn matpuyHOro cuHTte3a. [IpMHOHMN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOTO CHHTE3a. Peanu3anus HacneACTBEHHON nHbopManun. [ eHeTHIeCKui Ko/,
ero coucrBa. Tpanckpunuus - Matpuunbii cuaTe3 PHK. [IprHumne! tpanckpunumu:
KOMIUIEMEHTAPHOCTh,  AHTUMAPAJUIEBHOCTh,  ACUMMETpUYHOCTh.  Co3pesanue
mampuunwvix PHK 6 ayxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpaucnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocuHTe3e Oenka.
YcnoBus 6uocunTesa 6enka. KonupoBanue aMmuHOKHCIOT. Posts pubocom B OrocuHTe3e
Oenka.

Cogpemennvie npeocmagnenuss o cmpoeHuu 2enog. OpraHuzanus reHoMa Yy
IPOKApUOT U 3YKapHuoT. Perysius akTHBHOCTH T'€HOB Yy IPOKapHoT. [ unore3a onepoHa
(®. XKako0, XK. Mano). MonekynapHvie mMexaHuzmvl IKCNPECCUU 2€HO8 Y IYKAPUOM.
Ponv xpomamuna 6 pecynsayuu pabomwr 2enos. Perynsauus oOMEHHBIX IPOLECCOB B
kietke. Kiierouneiii romeocras.

Bupycel - HekierouHble (OpPMBI KU3HU U OOJIMraTHbie mapa3utbl. CTpoeHHe
IIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiil yuka JJHK-
cooeporcawux eupycos, PHK-codepocawux eupycos, baxmepuogpacos. Obpamnas
MPAHCKPUNYus, peeepmasd, unmezpasd.

BupycHbie 3a0oeBaHusi yeiaoBeKa, KUBOTHbIX, pactenuil. CIIMJI, COVID- 19,
COIMAJIbHBIC U MEAUIIMHCKHE TPOOIIEMBI.

buoungopmamura: ummeepayus u ananuz 6Oorvuwux maccusos («bigdatar)
CMPYKMYPHLIX Ouonocudeckux oauuvix. Hanomexuonoeuu 6 ouonocuu u meouyume.
LIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Kosnbios, 1. Y. iBanoBCKwMiA.

Tabmuiel U cxembl: «buocunte3 Oenkay, «l'eHeTnueckuit komy», «BuUpyChD,
«bakrepuodarm.

IIpakTnueckasi padora «Co3ganue MOAEIHN BUPYCa.

Tema 8. JKu3HeHHBIH UK KJIETKH

Kinetounsrit 1iuki, ero nepuojsl u peryisinus. Matepdasza u muto3. OcoOEHHOCTH
MPOLIECCOB, MpOTEKalIMX B uHTepdaze. IloaroroBka KIETKM K JEJIECHUIO.
[IpecunTeTyecKknii  (MMOCTMUTOTUYECKUI), CHUHTETHYECKMH M TOCTCHHTETUYSCKHUI
(IpeMHUTOTUYECKUI) TIEPHOIBI UHTEP(DA3BI.

Marpuunbiii cunte3 JHK - pennmukamus. Ilpunnunsr penumkanum  JIHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBAaTUBHBINA CUHTE3, aHTUIIAPAJUICIbHOCTh. MeXaHu3M
pemumkanuun JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl U TemomMepasa.
XpOMOCOMHBIN HA0Op KJIETKH - KapuoTum. JIUTMJIOWIHBIA W TalJIOUAHBIN HaOOpPbI
xpomocoM. ['omonoruunsie XpoMocoMbl. [1010BBIE XPOMOCOMBEI.

Jlenenue kneTku - muto3. CTaiuu MHUTO3a U MPOUCXOJAIINE B HUX MPOIECCHI.
Tunel MuTo3a. KaprokuHes n TMTOKMHE3. bHOIOrHYecKoe 3HaYEHNE MUTO3A.

Perynsiuys MUTOTHYECKOTO HIUKJIA KIETKU. [IporpamMmupyemas kieTouHasi ruoenb



- aroITo3.

Knerounoe simpo, XpoMocombl, (yHKIMOHAJIbHAsT TeHOMHUKA. Mexanuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u cubenu kiemox. « L{ugppoeas knemray
- buounghopmamuyeckue mooeau HYHKYUOHUPOBAHUS KILeMKU.

JleMoHcTpaL UK

Tabmuet 1 cxembl: <«OKM3HEHHBIM TUMKIT KIETKH», «Muto3y, «CTtpoeHue
xpomocom», «Perumkanus [JHK.

O6opynoBaHuE: CBETOBOM MHMKPOCKOI, MUKpompenaparbl: «MUTO3 B KJIETKax
KOpEUIKA JIYKa».

JlaboparopHasi padora «/3ydyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopuas padora «HabmroieHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKPOTpPENapaTax)».

Tema 9. CTpoenue u pyHKIIUM OPraHU3MOB

buonornueckoe pa3HooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBbl.

OCOOEHHOCTH CTPOCHHSI U KUZHEIEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE TI'pUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
npotucThl. KoJIoHHaNbHbIE OPTaHU3MBL.

B3anMocBs3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacteHuid. TUITBI pACTUTENBHBIX TKAHEHU: oOpa3oBaTelbHasi,
MTOKPOBHAs, POBO/SILASA, OCHOBHAs, MeXaHndeckasi. OCOOEHHOCTH CTPOEHUs, QPYHKIUI
Y PACIIOJIOKEHUS TKAaHEW B OpraHax pacTEHUM.

TkaHM KUBOTHBIX M YEJIOBEKA. THIBI XUBOTHBIX TKAHEW: JNUTEIIMAJIbHAS,
COCIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTHM CTpoeHUs, (YHKIUH U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble ¥ T€HEPATUBHBIE OPraHbl pacTeHU. OpraHbl U CUCTEMBI
OPraHOB XMBOTHBIX U 4YesoBeKa. OyHKIIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pacrenuili. CkeleTbl OJIHOKIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIi1 U BHyTpeHHUM ckeneT. CTpOEHHWE M THUIIbI
COEAMHEHNS KOCTEN.

JIBro>keHue OpraHu3MoB. J[BHKEHHE OJTHOKJIETOUHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, pECHUYHOE. J|BU)KEHNE MHOTOKJIETOUYHBIX PACTEHHUI: TPOIU3MbI U HACTHHU.
JIBVKeHne MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MbIIIeYHasi cucrteMa. Peduexc.
CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanue oprann3mMoB. IlornomieHne BOABI, YTIEKUCIOTO ra3a U MUHEPAJIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPHUKIIETOYHOE
nuiieBapeHre. lluTtaHve MO3BOHOYHBIX KUBOTHBIX. OTAENbl MUILEBAPUTEIHHOTO
Tpakrta. [InmeBapurensHble keie3bl. [IumeBapurenbHas cucTeMa 4enoBeka.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. uddy3us



ra3oB 4epe3 NMOBEPXHOCTh KIeTKU. KoxHoe apixanue. JlpIxaTenbHas MOBEPXHOCTb.
XabepHoe u n€rodyHoe AbixaHue. J(pIXaHHE MMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHUE  CTPOEHUS JIETKHUX  IMO3BOHOYHBIX  >KHMBOTHBIX.
JlpixatenbHasi CcUCTEMa 4YeJNOBEKa. MexXaHW3M BEHTWIALMM JIETKUX Yy MTHI U
miieKkonuTaromux. Perynsamus apixanus. JprxarenbHbie 00bEMBI.

TpaHcrOpT BELIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BewecTB y »KMBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHocHas
CUCTEMA IMO3BOHOYHBIX )KMBOTHBIX U uesoBeKka. Cep/le, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBooOpaimieHusi. IBOJIOLNMUOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBbI MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perysiusi.

Beinenenne y oprauu3moB. Beinenenue y pacteHuil. BeineneHue y KMBOTHBIX.
CokpartutenbHble Bakyosau. Opranbl BbieineHud. OuiabTpanus, ceKpeus 1 o0paTHOE
BCACBIBAHME KAK MEXAaHM3Mbl pabOThl OpraHoB BblaesieHUs. CBS3b MOJOCTU TeNa C
KPOBEHOCHOM U BBIJICIUTEIBbHON CUCTEMaMu. BhlfieneHue y N03BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u pyHkunonupoBanue Heppona. OO6pa3oBaHUEe MOYH Y
YEJIOBEKa.

3amura y OpraHu3MoB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepHii
U LMCTHl MPOCTEHIIMX. 3aluTa Y MHOTOKJIETOUHbIX pacteHuil. Kytukyna. Cpencrsa
ITIACCUBHOM U XUMHUUYECKOU 3alUThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKPOBBI M MX IPOM3BOJHBIE. 3alllUTa
opranusma ot Oone3Hel. ImmyHHas cuctema yenoBeka. KieTouHbI U ryMOpasbHBIi
MMMYHUTET. BpOKIEHHBIA U TpUOOPETEHHBIN crienupuueckuii UMMyHHUTET. Teopus
KJIOHAJIbHO-ceNeKkTuBHOTO nuMmynurtera (I1. Dpnux, ®@. M. bepuer, C. Tonerasa).
Bocnanurensapie 0TBETHI OPraHU3MOB. Posb BpOKIEHHOIO UMMYHHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00J1€BaHUM.

Pa3npa>xuMOCTh U perymisuus y Opraiu3MoB. Pa3apakuMoCTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PaznpaxuMocTs u perynsanus y pacteHnid. PoctoBbie BemecTBa
Y VX 3HAYCHHUE.

Hepshas cuctema u pediexTopHas peryisiuus y ;KUBOoTHbIX. HepBHas cuctema u
€€ oTaenbl. DBONIOLIMOHHOE YCI0KHEHNE CTPOCHUS HEPBHOM CHCTEMBI Y KHUBOTHBIX.
OTtaenbl TOIOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednekropHas myra.
besycioBHbIE U yCIOBHBIE pE(IEKCHI.

['ymopanpHass perynsauuss M DHIOKPHUHHAS CHUCTEMA >XKMBOTHBIX U YEJIOBEKA.
JKenespl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBIL. JlelicTBHE TOPMOHOB. B3auMocBs3b
HEPBHOU M SHJIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctema.

JdemoHCcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u  cxembl: «OAHOKJIETOYHbIE BOAOPOCIN», «MHOTOKIETOUHbIE
Bogopocin», «baktepun», «lIpocteitmme», «OpraHbl [BETKOBBIX PaCTCHUI,
«CucreMbl OpraHoB IMO3BOHOYHBIX KUBOTHBIX», « BHYTpEeHHEE CTPOEHNE HACEKOMBIX),



«Txanu pactenuit», «Kopuebie cuctembl», «CTpoeHue ctediis», « CTpoeHue JIMCTOBON
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeleT uenoBekay, «llumeBapurenbHas cucremay,
«KpoBenocHas cucreMa», «/lpixarenbHas cucremay, «HepBHas cucremarn, «Koxay,
«MpblleyHast cucrteMa», «BplnenurtenbHas cucTemMay, «OHIOKPUHHAS CHCTEMAay,
«Ctpoenne Mpib, «MmmynuTeT», «KumeyHononoctHele», «Cxema MNHTAHUS
pactenuity, « KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE THAPHD,
«Ctpoenne TutaHapumn», «BHyTpeHHee CTpO€HHE MJOXKIEBOro uepms», «HepBHas
cuctema peioy, «HepBHas cuctema Jarynikny», « HepBHasi cucTeMa mpeCMBIKAIOIITIXCSD,
«HepBHas cucrema nruiy, «HepBHas cucteMa miiekonuTarommuxy», «HepBHas cucrema
yesnoBekay, «Pediekcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHUKPONPENApaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenapaTbl TKaHEW, paKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, WIJIOKOXKHMX, >KMBBIC HK3EMIUISIPbl KOMHATHBIX PACTCHUM, TepOapuu
pPacTEeHHI pa3HbIX OTAEJIOB, BIAXKHBIC MPENApPaThl )KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX,
KOJUICKIIUM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa, OOOpYyIOBAaHHUE JUIs
JEMOHCTpAllUd TOYBEHHOTO M BO3JYIIHOTO TUTAHUS PACTEHUM, pacIIeTUICHUs
KpaxMayia U OelKOB MoJ JelcTBUEM (PepMEHTOB, 00OPYIOBAHUE IJIsi JEMOHCTpaIUU
ONBITOB IO HM3MEPEHUIO J>KMU3HEHHOW EMKOCTH JIETKHX, MEXaHWU3Ma JIbIXaTEIbHBIX
JNBH)KEHUH, MOJIEIIH TOJIOBHOTO MO3Tra Pa3JIMYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEW pacTECHUIN.

JlabopaTopHas padora «/3ydyeHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/13yueHne opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PazMHoOkeHUEe M pa3BUTHE OPraHU3MOB

®opmMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) U
noJioBoe. Bujpl 6ecnoioro pa3zMHOKEeHHUS: MIOYKOBAHHE, CLIOPYJISIIUA,
(dparmMeHTaius, KIOHUPOBAHUE.

[TonoBoe pazmuHoxeHue. [1onoBeie KneTku, uiau rameTel. Meiio3. Ctaguu mernosa.
IToBenenue xpomocom B Mernosze. KpoccuHroBep. bHosiormdeckuid CMbICT MeH03a U
IIOJIOBOTO mporecca. Meno3 U ero MeCTO B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoasimeBoe pa3zButhe. ['ameToreHe3 y >KMBOTHBIX. [lOJIOBBIE KeETE3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 um ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe W SMOPHOHAIBHOE  pa3BUTHUE  JKUBOTHBIX.  (CrmocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS - HayKa O
pPa3BUTUM OPraHU3MOB. Mopghoecenes - oona u3 2nagHuIX NpooOIeM IMOPUONOSUM.
Konyenyus mopghoeenos u mooenu mopgoceneza. Cranuu SMOPUOTEHE3a KUBOTHBIX
(ma mpumepe msarymku). [ApoGnenwe. Tunsl apoOnenus. /Jemepmunuposanuoe u
HedepMUuHUposartoe opoonenue. bracmyna, munwvt 61acmyn. OCOOEHHOCTH NPOOIEHNUS
MJIEKOMHUTAIOIINX. 3apOIBIIICBbIC JIUCTKU (TacTPYJISALMs ). 3aKiIaJKa OPraHOB U TKaHEH



U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHOE BIMsSIHME YacTel Pa3BUBAIOLIETOCS 3apojbllia
(aMOpuoHaNIbHAs UHAYKIMS). 3aKiIaJika IJIaHa CTPOCHHS >KUBOTHOTO KakK pe3ysibTaT
MEpapXUYECKUX B3aMMOJECHCTBHI TIeHOB. BnusHue Ha >MOpHOHANIBHOE pa3BUTHE
pazIUYHBIX (PAaKTOPOB OKPYKAIOLIEH CPEJIbI.

Poct u pa3BuTue xkuBOTHBIX. [locTamMOpuonaneHeIil nepuos. [Ipsamoe u Henmpsimoe
pasButHe. PazButue ¢ Mmetamop(}o3oM y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHUE MPAMOTO U HEMPSMOrO PA3BUTHUSA, UX PACHPOCTPAHEHUE B
npupoje. Tumel pocTa )KUBOTHBIX. DAKTOPHI PETYISAILIMU POCTA JKUBOTHBIX U YEJIOBEKA.
Cramuu NOCTAMOPHOHANILHOTO pa3BUTUSL Y JKUBOTHBIX W uenoBeka. llepuossl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHUE MPOIIECCHI.

Pasmuoxxenne u pasButHe pacTeHuil. ['amerodpur um cmopodur. Meiio3 B
KU3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue crop B mpoiecce Meiosa. ['amerorenes y
pactenuid. OTJIOAOTBOPEHHWE W PA3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. JIBOWHOE
OIUIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl pETyJISLIMU OHTOT€HE3a Y PACTCHUMN U KUBOTHBIX.

JleMoHcTpaL UK

IToptpetsl: C. I'. HaBamus, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasmMHoOkeHHe», «Tumbl 0ecronoro
pasMHOXEHUsD», «Pa3MHOXKEHUE XJIaMUAOMOHaIb», «Pa3MHOXEHUE DBIJICHBIY,
«Pa3MHOXeHue ruapey, «Meno3», «XpoMmocomsl», «['amerorenes», «CTpoeHue
SUUEKIETKH W crepmaro3onaay, «OCHOBHBIE CTaaud OHTOreHesa», «llpsmoe wu
HEMpsIMOE pa3BUTHE», «Pa3BUTHE MaANCKOro XKyka», «Pa3Butue capanum», «Pa3Burue
JATYIIKWY, «J[BOMHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», «CTpoeHUE CeMsH
OJHOJOJIBHBIX Y JIBYAOJIBHBIX PacTeHUN», «KU3HEHHBIM LUK MOPCKOM KaIlyCThI»,
«Ku3HeHHbIN UK MXa», «JKW3HEHHBIM UK NArOpPOTHUKA», «/KU3HEHHBIN UK
COCHBI».

O6opynnoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpenapaThl SUIEKICTOK U
CIIEpMAaTO30UJI0B, MOJENb «L MK pa3BUTHS JIATYLIKID.

JlaGoparopHasi padora «l3ydyeHHe CTpPOCHMSI MOJIOBBIX KIIETOK Ha TOTOBBIX
MHKpOTIpenapaTax».

IIpakTuyeckass padora «BbBIABICHHE NPU3HAKOB CXOJCTBA  3aPOABIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi padota «CTpO€HHE OPraHOB Pa3MHOKEHHUS BBICILIUX PACTCHUID.

Tema 11. T'eHeruka - Hayka O HACJIEACTBEHHOCTH W W3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBJICHHSI ¥ Pa3BUTHsI TEHETHKHU Kak Hayku. Paboter I'. Mennens, I'.
ne @puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKH. PabOTHI
H. K. Konsnoa, H. 1. BaBunora, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A.
Ounumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIC T€HETUYECKHWE TOHATUS W CHUMBOJBI. ['OMOJIOTHUYHBIE XPOMOCOMBHI,



aJUIeJIbHBIE T'€HbI, AIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIA IPU3HAK,
TOMO3UT0Ta, TeTEPO3UTOTA, YUCTAsI IMHUS, THOPUIBI, TEHOTHI, (DEHOTHIL.

OCHOBHBIE METO/Ibl TCHETUKMU: TUOPUIOTOTUYECKUNA, IIUTOJIOTMYECKUM,
MOJIEKYJIIPHO-TE€HETUYECKHIA.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Kossios, H. 1. BaBuiios,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodees-
Pecosckuit.

Tabnuubl 1 cxeMbl: «MeToibl TeHETUKI, «CXeMbl CKPEIIUBAHUS.

JladopaTropnasi pa6ora «/[po3oduia kak 00bEKT FreHETHIECKUX UCCICTOBAHUI).

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunoe ckpeuuBanue. [lepBoiii 3akoH MeH e - 3aKOH €IMHO00pa3us
rudopuI0B nepBoro nokojeHus. Ilpasuno nomuHupoBanusa. Bropoii 3akoH Mennens -
3aKOH paculeryieHusi TMpu3HakoB. [luTomoruyeckue OCHOBBI MOHOTHOPHUIHOIO
CKpeluBanus. ['umnore3a 4ucToThl ramer.

AHammsupyroniee ckpemuBaHue. [IpomexyTodHBI XapakTep HaclIeAOBAHMS.
Pacuieruienne npu3HakoB py HEMTOJIHOM JOMUHUPOBAHNM.

JurubpugHoe ckpeuuBanue. Tpetuil 3akoH MeHzaens - 3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUs MPU3HAKOB. [[uTONMOTrNUecKre OCHOBBI TIUTHOPUTHOTO CKPEIUBAHUS.

CueruieHHOe HacienoBaHue mpu3HakoB. Paboter T. Moprana. CremnieHHoe
HACJICZIOBAHUE T'€HOB, HAPYLICHHUE CIEIJICHUS MEXAY TeHamMu. XPOMOCOMHAas T€OpHUs
HACJICJICTBEHHOCTH.

['eHeTnka mona. XpOMOCOMHBIM MEXaHHU3M OIpEIeTeHUus MoJjia. AyTOCOMBI H
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHeli W TeTepOoramMeTHbId I0J. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnegoBanue nmpus3HakoB, CHETVIEHHBIX C MOJIOM.

['eHoTnn kak nenoctHas cucrema. l[lmeloTpornus - MHOKECTBEHHOE ACHCTBUE
reHa. MHOXECTBEHHbIM  ajuien3M. B3auMoneincTBue  HeaUIeNbHBIX  T'€HOB.
Kommementapuocts. Onuctas. [lonumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTEHHM, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3UOJIOTHYECKUX TPOIIECCOB, TOBEJCHNUS U KOTHUTUBHBIX (DyHKIUU. ['eHeTHUYecKue
MEXaHM3Mbl CUMOUOIeHEe3a, MEXAHU3Mbl B3aUMOJICUCTBUSL «XO35MH - Mapa3uT» M

«XO3549UH - MI/IKpO6I/IOM». I'eneTnueckue acHeKTHI KOHTPOJIsI W HU3MCHCHHUA
HaCJIEJICTBEHHOW NH(POPMAIIMU B TTIOKOJICHHIX KJIETOK U OPTaHU3MOB.
JdemoHCcTpauuu

IToprpersr: I'. Mennens, T. Mopras.

Tabnuiel U cxembl: «IlepBeiif 1 BTOpON 3aKkoHBI MeHnens», « TpeTtuil 3aKoH
Mennens», «AHaIM3Upymollee CKpemuBaHuey, «HemomHoe JOMUHUPOBAHHEY,
«CrernieHHoe HACIeI0BaHNE TPU3HAKOB y Ap030(riby, «I eHeTnka momay,
«Kapuotunn ~ yenoBeka», «Kapuwotun — gpozodumibl»y,  «Kapuotum — OTHIBY,
«MHOX€ECTBEHHBIN ajieIn3M», «B3auMoaencTBue reHOBY.



O6opynoBaHue: MOJCNb JJIA JIEMOHCTPAIlMU 3aKOHOB €IMHOOOpa3usi THOpUJIOB
MEPBOTO MOKOJICHHS U PACHICILNICHUSI MPU3HAKOB, MOJIEIb JJIsI JEMOHCTPAllUA 3aKOHA
HE3aBUCHUMOTO HACJIEIOBAHUS NMPU3HAKOB, MOJIEIb JJISI JEMOHCTPALUH CLUEIIEHHOIO
HacJIeJOBaHUsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «J[po3odunay.

IlpakTnueckass  padora  «M3yueHwe  pe3yabTaTOB  MOHOTHOPHIHOTO
CKpCILUBAHUA Y APO30(PHUITBI.

IIpakTnueckas padora «/3ydyeHue pe3yabTaToB JUTHOPUAHOTO CKPEIIUBAHUS Y
TPO30(HITBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

B3auMmopeiicTBue reHoTHHma W cpenbl Npu  (GopMHUpPOBAHWUU  (EHOTHIIA.
N3menunBOCTh Tpu3HAaKoB. KauecTBEHHbIE M KOJWYECTBCHHBIE NPU3HAKU. Buasl
W3MEHUMBOCTH: HEHACJICJCTBCHHAS M HACJICICTBCHHA.

MoaudukarmonHas ~ u3MeHYuMBOCTh.  Ponb  cpeapl B (hopMupoBaHUHN
Mo (UKAIIMOHHON U3MeHUnBOCTH. HopMa peakiiuu npusHaka. BapuanimoHHBIN s U
BapuanronHas kpuas (B. Moranncen). CoiicTBa MOAMGMUKAIIMOHHON N3MEHYUBOCTH.

I'enotunuueckas M3MEHUYMBOCTh. CBOMCTBA T'€HOTUIIMYECKOM HM3MEHYHBOCTH.
Buapl reHOTUIIMYECKOM M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOnHaTuBHAsT W3MEHYMBOCTh. MeHo3 W TIOJIOBOM TMpOIECC - OCHOBA
KOMOMHATHBHOM W3MEHYMBOCTH. POJIb KOMOMHATHMBHOM W3MEHYHMBOCTH B CO3JIaHUH
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanmoHHas W3MEHYMBOCTh. BHabl MyTaluil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHbie.  CHOHTaHHBIE W MHAYUUPOBAaHHBbIE  MyTauuu. faepHeie U
UTOIUIa3MaTuyeckue myTanuu. ComaThudecKue W MoJioBble MyTanuu. I[IpuduHbI
BO3HHWKHOBEHHUS MYyTaluid. MyTareHsl U UX BIMSHUE HA OpTaHU3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKHX PSJOB B  HACJIECACTBEHHOM
m3menunBoctu (H.W. BaBuiioB). BHesiepHas "BMEHUUBOCTD U HACIEACTBEHHOCTD.

Inueenemuxa u SNUSEHOMUKA, POJIb INULEHEMUUEeCKUX DaKmopos 8 HACIe008aAHUU
U UBMEHYUBOCMU PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpauuu

[Toptpetst: I'. ne @pus, B. Moranucen, H. Y. BaBunos.

TaOauipl 1 CXEMBI: «Bunpl u3aMeHYMBOCTIY, «MoaudukanuoHHas
W3MECHUYUBOCTDY, «KomMOunaTuBHas W3MEHYHUBOCTLY, «Meiio3y,

«OmnogoTBopenuey, «I'eneTnyeckre 3a00J€BaHMs YEIOBEKay, « BUbl MyTauuiiy.
OOopynoBaHue: KHUBbIE U TepOapHble SK3EMIUISIPbl KOMHATHBIX PACTEHHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.
JlaGopaTtopnas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOJIU(UKAIMOHHON  M3MEeHUMBOCTU.  llocTpoeHne  BapHallMOHHOTO  psga U
BAPHUALIMOHHOU KPUBON».
I[IpakTnyeckass  padora «Mytauuu y  gapo3o@uibl  (Ha  TOTOBBIX
MUKpOIIpenaparax).



Tema 14. I'eHeTHKa YesI0BeKa
Kaprnotunn 4enoBeka. MexayHaponHas IporpaMMa HMCCIEAOBAaHUS TE€HOMA

YCJIOBCKA. MCTOI[BI HN3y4CHUS I'CHCTUKH YCJIOBCKA! I‘GHC&HOFI/I‘ICCKI/II‘/’I,
6HH3HCHOBLIﬁ, HHTOF@HCTH‘{GCKI/Iﬁ, HOHYJBIHI/IOHHO-CT&THCTHH@CKHﬁ,
MOHGKYJIHpHO-FeHGTI/I‘IGCKI/Iﬁ. COBpeMeHHOG OIIPCACIICHUC ICHOTHIIA:

MMOJITHOTEHOMHOE CEKBEHUPOBAHHE, TCHOTUIIMPOBAHUE, B TOM YMCIE ¢ moMombio [11P-
ananm3a. HacnencrBeHHbie 3a001€BaHUs YeJIOBEKA. | eHHBIE I XPOMOCOMHBIE 00JIC3HU
yenoBeka. bone3Hn ¢ HacleICTBEHHOW  MPEIpacIoIOKEHHOCThIO.  3HAUYCHHE
MEJUIIMHCKON T€HETUKHU B MPEJOTBPAICHUN U JICUEHUU T'€HETUYECKUX 3a00JIeBaHUN
yesoBeka. Meauko-reHeTnyeckoe KOHCyapTupoBaHue. CtBosioBble KieTKH. [loHsTHE
«TEHETHYECKOr0  Tpy3a». OJTHYECKHME AaCHEeKThl  HCCIEAOBaHUA B  00JIacTH
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernueckne (HakTOpbl TMOBBIINICHHOW YYBCTBUTEIHLHOCTH  4YEJIOBEKAa K
bu3ruecKoMy M XUMHUYECKOMY 3arps3HEHHUIO OKpY»Karolmie cpeabl. | eHermyeckas
MPEIPACIOIOKEHHOCTD YEIIOBEKA K MATOJIOTHSM.

JleMoHCcTpaLun

Tabmuubl u cxemsl: «Kapuotumn uenoBeka», «MeToabl HU3y4YeHUs TE€HETUKH
yesoBekay, «I'eHeTnueckue 3a00JeBaHUsT YETIOBEKay.

IpakTnueckast padora «CoCTaBICHUE U aHATIU3 POIOCIOBHO.

Tema 15. Cesiekuusi Oprann3mMoB

JloMecTukanus u celekuus. 3apoKJACHNUE CENEKIMU U JoMECTUKau. Yuenue H.
W. BaBunoBa o lleHTpax mpouCXOXKIEHUS U MHOTO0Opa3usi KyJIbTYpPHBIX PacTEHUM.
Ponp cenexkuun B CO3JaHMU COPTOB PAcTEHUW M MOPOJ KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKHMX psIOB B HacieACTBEHHOW wu3meHumBoctu H. U.
Basusosa, ero 3HaueHue sl CENEKIIMOHHON pabOTHI.

Metonpl  cenekinMoHHOM paboTel. VckyccTBeHHBI OTOOpP: MAcCOBBIM U
WHIMBHUAYaJIbHBIA. DTarbl KOMOMHAIIMOHHOMN cenekuuu. McnblTanue mpou3BoauTeIci
10 MOTOMCTBY. OTOOP MO T€HOTHUITY C TIOMOIIIBIO OLIEHKU (PEHOTHIIA TOTOMCTBA K OTOOP
10 TEHOTHITY ¢ noMoIbro aHam3a JIHK.

W cKyCcCTBEHHBIM MyTareHe3 Kak METO]l CeJIEKIIMOHHON paboThl. PaiuaiimoHHbIN 1
XUMUYECKUH MyTareHe3 KakK MCTOYHUK MYyTallui Y KYyJbTYPHBIX (hOpM OpraHU3MOB.
Hcnonp3oBaHrne TeHOMHOTO peAaKTUPOBaHUS U MeTO/I0B pekomMOuHaHTHBIX JIHK s
MOJyYEHUsI UCXOAHOTO MaTepurasa sl CEJICKINH.

[Tonyuenue MOJIUTIIIONIOB. Buytpusugosas TUOpUIU3aLIUS.
brnuskopoacTBeHHOE CKpemuBaHue, WM UHOpUAWHT. HepoacTBeHHOE CKpeluBaHUe,
uiu aytTopunuHr. ['etepo3uc u ero mpuuuHkbl. VMcnoib3oBaHue TeTepo3uca B CEJICKIUU.
Otnanénnas tubOpuamsanusa. I[IpeomoneHue Oecrionusi MEXKBHUIOBBIX THOPHUIOB.
JloCTHXKEHUS CENEKIIMU PACTCHUMN U )KUBOTHBIX. «3€/1EHASL PeBONIOYUSN.

CoxpaHeHre U U3YYEHHUE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M HX
JTUKUX POIMYEH ISl CO3/JaHUSI HOBBIX COPTOB U TMOPUJIOB CEIHCKOXO3SICTBEHHBIX



KyJIbTyp. H3yuenue, coxpanwenue u ynpaeieHue 2eHemu4yecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMbBICIOBLIX — JCUBOMHBLIX 6  Yelax  VAYYUleHUs
CYyUecmeyowux U COo30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HYUCIe C
NpUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUll, Nepedosulx uoel u
NepCneKmuBHbIX MexHOI02Ul.

JleMoHcTpaL UK

[Toptpersi: H. W. Basuwios, W. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Actaypos, H. bopnoyr, /. K. bensies.

Tabmuubl u cxembl: «LIeHTpbI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKHX PSIJOB B HACIEICTBEHHONW H3MEHUMBOCTHY,
«MeTtoabl cenekuumny, «OTnanéHHas ruopuauzanus», «MyTarenes».

JlabopaTopHass padora «/3ydeHue COpTOB KyJIbTYPHBIX PACTEHUH U IOPOJ
JOMAIIIHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METOA0B CEIEKIIUN PACTCHUI.

IIpakTnuyeckast padora «IIprBuBKa pacTeHn».

IKeKypcusi KOCHOBHBIE METOJIbI U JOCTHUKEHUS CEJIEKIIMN PACTEHUIN U AKUBOTHBIX
(Ha CENEKIMOHHYIO CTaHIIMIO, TJIEMEHHYIO (DepMy, COPTOUCIIBLITATEIbHBIN Y4acTOK, B
TETUIMYHOE XO35HUCTBO, B JIA0OPATOPHUIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJI0THA M CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, UCTIOIB3YEMbIE B OMOTEXHOJIOTHH, - KIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI,  UX  XapakTepucTuka. TpaauiiioHHass  OMOTEXHOJOTHS:

XJieOOTIeUeHHE, MOTYYCHUE KUCIOMOJIOUHBIX MMPOTYKTOB,
BuHOAENHE. Mukpobuonorudyeckuii  cuHTe3. OOBEKTHI ~ MHUKPOOMOJOTHYECKHX
TexHoJoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3gaHne TEXHOJOTUM M WHCTPYMEHTOB LEJICHAINIPABICHHOIO W3MEHECHUS U
KOHCTPYUPOBAHUSI T€HOMOB C LEJIbIO TMOJYYEHHS OPTAaHU3MOB M MX KOMIIOHEHTOB,
COJICp>KAaIlUX HE BCTPEUAOIIUECS B MPUPOAE OMOCUHTETUUYECKUE TTYTH.

Knerounas wnxxeHepus. MeTonbl KyJbTYpbl KIETOK W TKAHEW pPACTEHUU U
#KUBOTHBIX. Kpnobanku. ComaTudeckas rTuOpuIu3anusi 1 COMaTUIECKUM SMOPHOTEHES.
Hcnonp30BaHne ramiouaoB B CENEKUMM pacTeHUi. [lonyuenue MOHOKIOHANIbHBIX
anmumern. VMlcnonv3o06anue MOHOKIOHANbHBIX U NOJUKIIOHATILHBIX aHmumesl 8 MeOuyuHe.
HckyccTBEeHHOE OIUIOAOTBOPEHHUE. PEKOHCTpYKIMS SWIEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeTO TpaHCIUTAHTAIlMKM SAEp KIETOK. TexHonocuu 0300posieHus,
KYTbMUSUPOBAHUSL U  MUKPOKIOHAILHO20 —PAZMHONCEHUS  CeNbCKOXO3AUCMBEHHbIX
KVIbImyp.

XpoOMOCOMHasi W T€HHas HWHXeHepus. VCKyCCTBEHHBIM CHUHTE3 TI€HAa U
koHCTpyupoBanue pexomouHantHelx JIHK. Coszdanue mpanceennvix opeanuzmos.
JloCcTHXKEeHUs U NEPCHEKTUBBI XPOMOCOMHOW U T€HHOW MHKEHEPUU. DKOJIOTUUECKHUE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHUH.

MenunuHckue OuotexHojoruu. IloctreHomHas 1udpoBas memununa. [TLP-



AuarHoctuka. MeTaOoIoMHBIN aHau3, TEHOLIEHTPUYECKUI aHAJIN3 IPOTEOMa YeI0BeKa
JUISL OLIEHKH COCTOSIHUS €T0 3710pOBbs. VCIOab30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OnommkeHepuss Ans  pa3pabOTKH  (PyHIAMEHTAIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTHH, CO3/IaHUsI KOMIUIEKCHBIX TKaHEH COYETAaHUEM TEXHOJIOTMH
TpEXMEpPHOro  OWMONpPUHTMHIa U  cKapdoaguHra i pelieHus  3ajad
EPCOHAIM3UPOBAHHON MEAUIIVHBI.

Co3zniaHne BEKTOPHBIX BaKLMH € LEIbI0 00eceueHnss KOMOMHUPOBAHHOM 3alUTHI
or  Bo3Oyaurtenedi  OPBU,  ycTaHOBieHHME  MOJEKYJSIPHBIX  MEXaHU3MOB
¢yukumonupoBanus PHK-conmepkanmx BHpPYCOB, BBI3BIBAIOLIMX OCO00 OIAcCHbIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmuupbl u cxemsl: «/Mcrnoab30BaHHE MHUKPOOPTAaHU3MOB B IMPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KiieTouHas nHKeHepus», «I 'eHHass HHXKEHEepUs».

JlabopaTopnas padorta «3yueHne 00beKTOB OMOTEXHOIOTUIY.

IIpakTnyeckas padora «llonyyeHrne MOJTOYHOKUCBIX IPOAYKTOB.

IKeKkypeuss  «buoTexHONOrMsA - BaXKHEWIIAs ~ IPOM3BOAMUTENBHAS — CWiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaenne M pa3BUTHE 3JBOJIONNOHHBIX TMPEACTABJICHHUH B
Oomnosiornu

OpomonronHas teopus Y. Jlapeuna. [Ipeanocsinky BOSHUKHOBEHUS JapBUHU3MA.
JKuznb 1 HayuHas nedarenbHocTh Y. JlapBuHa.

JBrxymuye cuibl 3BoJOIMU BUAOB 1o Y. [lapBuHY (BbICOKass MHTEHCHUBHOCTD
Pa3MHOXEHUS  OpPraHM3MOB,  HACJEACTBEHHAass  W3MEHYMBOCTh, Oopnba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cunteTnyeckoir Teopuu 3Bosonuu (CTI). HeittpanbHas Teopust
sBoOLMU. COBpEMEHHAs! 3BOTIOLMOHHAS OMOJIOTHs. 3HAYEHHE 3BOJIIOLIMOHHON TEOPUU
B (pOpMHUpPOBAHNM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA.

JleMoHcTpaL UK

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK. KroBse,
Y. Jlapsun, C. C. UerBepukos, . W. lImansraysen, x. Xonaenn, /. K. benses.

Tabnuiel u cxembl: «Cuctema xuBoi npuposbl (o K. Jlunuerw)», «JlectHuna
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (GHOpPMHpPOBAHUS MPUCTIOCOOTIECHUN Yy
pacteHuii u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyrta mnyremectsust Y.
HNapsuna», «Haxonku Y. JapBuna», «DopmMbl 60psOBI 3a cyliecTBoBaHue», «I[lopoabl
rony0eit», «MHoroobpasue KylabTypHbIX (opMm KamycTel», «llopoabl gomamHux
KUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BujoB (o Y. J[lapBuny)», «Cxema
COOTHOILICHHS JIBUKYIIUX CHUJ 3BOJIONUNY», «OCHOBHBIE MOJOKEHUSI CUHTETUYECKOU



TEOPUU IBOJTIOLIUID.

Tema 2. Mukpo3BoIIOLMS U €€ pe3yIbTaThl

[Tonynsuus Kak 3J€MEHTapHas eauHuua 3BodoUMU. COBpEMEHHBIE METOMbI
OLICHKM TEHETUYECKOr0 pa3HoOOpa3usi MW CTPYKTYphl nomyisiuuid. V3MmeHeHue
reHooHJla TOMYJISIMU KaK d3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemeHTapHbI€ (DaKTOPHI (ABUKYILKE CUIIbI) BOJIOLMH. MyTallMOHHBIN pOLECC.
KomOunatuBuass u3aMeH4unBocTh. [Ipeiid TreHOB - ciyudaiiHple HEHANpaBJICHHBIC
U3MEHEHHUS 4YacToT ajuiened B momymsiusx. O¢dekr ocHoBaTend. Ipgdexm
oymoinounoco eopaviuka. CHuUdCeHUue 2eHemuyecko20 pasHooOpa3us: NPUYUHbL U
cnieocmeus. [lpossnenue s¢ppexma opetigha 2enos 6 OOnbWIUX U MATBIX NONYAAYUSIX.
Murpauuu.  M3omsiuuss  nomyisiuuid: — reorpaduueckas  (IpOCTpaHCTBEHHAas),
Oounonoruyeckas (penpoyKTUBHASA).

EctectBennbiii  orOop - HampaBusitouuit  dakrtop 3Bojonud.  Dopmbl
€CTECTBEHHOTO 0TOOpA: JBYDKYIINUMA, CTAOMIIM3UPYIONINMA, pa3phIBAOITUI
(nm3pyntuBHbIi). IlomoBoir oTOOp. BO3HHKHOBEHHE M 3BOJIONUS  COLUAIBHOIO
MOBEJICHUS YKUBOTHBIX.

[Tpucnoco0NEHHOCT, ~ OPraHU3MOB  Kak  pe3yjabTaT  MHUKPOIBOJIOLUU.
Bo3nukHOBeHHE TPUCTIOCOOJIEHUN Y OpraHu3MOB. ApomMopdo3bl U MAMOATANITAIIUH.
[Ipumepsl mpucnocoOJIeHUN y OpraHu3MOB: Mopdoiornyeckue, (QpU3NOIOrHYECKHe,
OMOXUMUYECKHE, NOBEJCHYECKHE. OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum wu CcTpyKTypa. BumooOpasoBanume Kak pe3ysbTar
MUKPOIBOIOINH. M30siius - kiroueBoit paktop BumpoodpazoBanus. [1ytu u criocoOs

BUJ1I000pa30BaHMS: AJIONATPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonAU3aLys,
rubpuauzanmsi). JJUuTensHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

MexaHu3Mbl GopMUPOBaHUS OUOTOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMONOTHU B pa3pabOTKEe HAYYHBIX METOJOB COXpPaHEHUs
OuopazHooOpazusi. MUKpPOABOMIONMS U KODBOJIOIUS TApa3uTOB W UX XO35EB.
Mexanu3mbl GOpMHUPOBAHKS YCTOMYMBOCTH K AHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

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

Tabmuupt u  cxembl: «MyTaunoHHass W3MEHUYUBOCTHY, «llomynsunoHHas
CTPYKTypa Buaa», «CxeMa mposiBiIeHus 3aKkoHa Xapau-Baitnoepray, «IBuxyIue cuibl
ABONIIOLUNY, «DKOJIOTMYECKash M30JsUus MONyJsUMiA  ceBaHCKOM  (openny,
«I"eorpaduueckast U30JIAMMS JIUCTBEHHUIIBI CUOMPCKON M JIMCTBEHHHMIIBI JAyPCKOW,
«lTonynaMOHHBIE BOJIHBI YUCJIEHHOCTHM XWIIHUKOB M XepTB», «Cxema aencTBUs
€CTECTBEHHOTO 0TOOpa», «PopMbl OOPHOBI 3a CylecTBOBaHMEY, «HIYyCTpHanbHBIN
MenaHnu3My», «OKuBble uckomaembie», «[IOKpOBUTEIBCTBEHHAS OKpACKa >KHUBOTHBIX,



«IIpengynpexaromasi OKpacka >KUBOTHBIX», «Duznonornyeckue agantaiumny,
«IIpucnoco0IeHHOCT, OpraHU3MOB M €€ OTHOCHUTEIBHOCTH», «Kpurepuu Bumay,
«Bugsi-nBoitnukmn», «CTpyKTypa BHUlia B npupojsie», «CrnocoObl BUA00OpPA30BAHUSY,
«l"eorpaduueckoe BuUI00OpazoBaHHE TPEX BUIOB JAHIBINICH», «DKOIOTHYECKOE
BH1000pa3oBaHne BUAOB cHHHI, «llomummonnsl pactennity, «KamycTHO-peneyHbIn
rUOpUID».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, dydesa IMTHIl U
3BEpeil ¢ MmpuUMepaMH pas3lIMYHBIX MPUCIIOCOOJICHUM, Yyyena MTHUIl U 3BEpeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUd OJU3KUX BUJOB, O0OpPa30BaBIIMXCS —Pa3IUYHBIMU
crocobamu.

JlaboparopHasi paGora «BbIsiBiIeHIE H3MEHYMBOCTH Y 0COO€H OJTHOTO BUIAY.

JlabGopaTopnasi padora «IIpucnocoOieHus OpraHM3MOB U UX OTHOCHUTEIbHAS
11EJIECO00PAZHOCTHY.

JlaboparopHnasi pabora «CpaBHeHHE BUI0B IO MOP(POIOTUUECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJIiouus 1 €€ pe3yJabTaThl

MeTonbl U3ydeHUs MakKpo3BOJOLMUM. [lageoHTonOrMyeckne MeTo[bl M3y4deHUs
sBosonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKHE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue MeToibl u3yueHus 3BomoIuu. CpaBHeHHE (Piiopsl U (HhayHBI
MaTEpPUKOB M OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buabl- sHAEMUKH U
PEIUKTHI.

OMOpHOJIOTHYECKHME W CPABHUTEIBHO-MOP(OIOTUUECKHE METOAbl H3yYEHHUS
3BONMIOLMU. ['eHeTMueckue MEXaHU3Mbl HSBOJIIOLMM OHTOTEHE3a U MOSBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. | 'OMOJIOTUYHBIE U aHAJIOTUYHbBIE OpraHbl. PyuMeHTapHbie
opranbl ¥  araBu3Mbl.  MOJEKyJISIpHO-TEHETUUECKHE,  OWOXMMHYECKHUE |
MaTeMaTUYECKUE METObl U3YUYCHUS ABOTIONMU. ['oMoornuHbie reHbl. COBpEMEHHbIC
METO/IbI TOCTPOCHUSI (PUITOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIUU U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuiIa) H3BOJIONUU. [lpunyun cmenvl @GYHKYUIL.
HeobOpatumocTs »Bomronuu. ApnanTuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JleMoHcTpaLun

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mroiep, J. ['ekkels.

Tabmuiel U cxembl: «OUIOTCHETHYECKUM PSJl JIOMIAIN», «APXEONTEPUKCH,
«3Bepo3yOsle smiepb», «Creronedans», «Punnoguteny, «CeMeHHbIC TAaTOPOTHUKI,
«buoreorpadguueckrie  30HbI  3emsm», «/peild) KOHTUHEHTOBY»,  «PeNUKTH,
«HauanpHple cTagud HSMOPHUOHATBLHOTO  PA3BUTHUS  IMO3BOHOYHBIX  KHUBOTHBIXY,
«'oMOJIOTMYHBIE W AHAJIOTWYHBIE  OpraHbl», «PyauUMEHTBD, «ATaBU3MBDY,
«XpOMOCOMHBIE HA0OphHl YelOBeKa U IUMOaH3e», «lJIaBHbIE HampaBICHUS
ABOTIOITUNY, «O0IIIHE 3aKOHOMEPHOCTH YBOJTFOITUNY.

O6GopynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEMBIX  OCTaTKOB



OpraHu3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYIAHMMEHTAPHBIX OPTraHOB H
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emile

HayuHble runoTe3bl MPOUCX0XKICHUS )KU3HU Ha 3emiie. AOUOTreHe3 U MaHCTIEPMUSL.
JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUM >KU3HU (KpeanuoHu3M). [umoresa
MOCTOSIHHOTO CaMO3apOXKJICHUS KU3HU U €€ ompoBepxkeHne omnbiTamu O. Penu, JI.
Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue xu3HU U aCTPOOUOTIOTHS.

OCHOBHBIC 3Tarbl HEOPraHWYECKOH HSBoOIMHU. [lnaHeTapHas (Teosioruyeckas)
ABOJIIONMSA. XUMHUUYECKasi IBOJIIOIMS. AOMOTEHHBIN CHHTE3 OpraHUYeCKUX BELIECTB U3
Heopranndeckux. OmnbiT C. Mumnepa u I'. HOpu. O6pa3zoBaHue MHOJIUMEPOB U3
MoHoMepoB. KoanepBarnas runore3a A. Y. OnapuHa, runore3a nepBUYHOTO OyIhL0HA
JIx. XonaeitHa, reneruueckas runore3a I'. Ménnepa. Pubosumsr (T. Uek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Hctopus 3emnn u Metoasl €€ uzyuyeHus. VckonaeMble OpraHUYECKUE OCTATKHU.
['eoxpoHonoruss m €€ meroAbl. OTHOCUTENbHAasE M aOCONIOTHAs TE€OXPOHOJOTHS.
I'eoxpoHoIOrMYecKas mKana: S0Hbl, 3pbl, IEPUOIBI, SITOXH.

HadanbHbie 3Tanel opraHnvyeckoi 3Bostonuu. llosiBieHne n 3BOMIONUS MEPBBIX
KJIETOK. DBOJIIOIMS MeTaboan3mMa. Bo3HHKHOBEHUE NIEPBBIX d3KocucTeM. COBpEMEHHbBIE
MUKpPOOHBIE OMOIUIEHKH KaK aHaJior MepBbIX Ha 3emuie cooOmiecTB. CTpOMATOIUTHI.
[TpokapHuOThI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (CUMOHMOreHe3). DBOJIOMUMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpOoNCXOkK/I€HNE MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE JTamnbl JBOJIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(o3bI
pactenuid. Beixox pacrenuit Ha cyiy. [losiBIeHHE CIOPOBBIX PACTEHUN U 3aBOCBAHUE
nmu cymn. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX pACTEHUM.

OcCHOBHBIE OTanbl ABOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. BeHickas dayna. KeMOpuiickuii B3pbIB - MOSBIEHHE COBPEMEHHBIX THUIIOB.
IlepBrie xopmoBbie KUBOTHBIE. JKU3Hb B BOJE. OBOJIOLUUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuduit u pentwiuid. [IpoucxoxaeHne MIESKOMUTAIOMIMNX U TTHIIL.
[Tpunuun kmroueBoro apomopdosza. OcBoeHne 0€Cro3BOHOYHBIMU U MMO3BOHOYHBIMU
KUBOTHBIMH CYIIIH.

Pa3Butue u3HU Ha 3eMJie IO dpaM U MeproJiaM: apXxeu, MPOTEepO30i, Taae030M,
Me3030M, KaiiHO30M. OO0IIas XapakKTepuCTHKa KIUMaTa U T€OJOTHYECKUX IMPOIIECCOB.
[losiBneHne U pacuBeT XapaKTepPHBIX OPraHU3MOB. YTIIeOOpa3oBaHUE: €ro YCIOBUS U
BJIMSIHUE Ha Ta30BbIN COCTaB aTMOC]EPHI.

MaccoBbie BBIMUpPAHHS - DKOJOTMYECKHE KPU3HUCHI Mponuioro. I[lpuyuHbl u
CIEACTBUSL MacCOBbIX BbIMHpaHHil. COBPEMEHHBIN HKOJOTUYECKUN KPU3HC, €ro
ocobennoctu. [Ipo6iema coxpaneHus: OmopazHoodpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa oOpranuueckoro wmupa. [lpuHuunel knaccuduxkanuu



opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHcTpaLun

[Hoptpetsl: ®@. Penu, JI. Cnamnannaunu, JI. ITactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuiel u cxembl: «Cxema omnbiTa @. Penny», «Cxema ombita JI. Ilactepa mo

M3YYEHUIO CaMO3apoXIAeHus u3Hm», «Cxema onbita C. Musuiepa, I'. FOpwu», «3tansl
HEOPraHM4eCKOW 3BOMIOLIUN», «l'eoxpoHonorndeckas mkana», «HadanbHble 3Tambl
OpraHUYeCcKO# 3Boonum», «Cxema 00pa3oBaHUS IYKAPHOT MYyTEM CHMOHMOTEHE3a,
«Cuctema >xuBod mnpupoasl», «CTpoeHue Bupyca», «ApomMopdo3bl paCTECHHID»,
«Puanoputhy, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIIY,
«Mxwn», «llanopotHukn», «l'ogoceMeHHbIe pacTeHus», «OpraHbl IBETKOBBIX
pactenmii»y, «Cxema pa3BUTHUS JKHUBOTHOTO MHpPa», «ApoMOpdOo3bl KHUBOTHBIXY,
«IIpocrenmmey, «Kumeunononoctusiey, «Ilniockue yepBm», «YUIeHUCTOHOTHEY,
«PBIOBIY, «36MHOBOIHEICY,
«ITpecmbikaromuecs», «IItuupny, «Maekonuraronmey, «Pa3BUTHE KU3HU B ApXEUCKOU
ape», «Pa3BUTHE KU3HHU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HHU B MAJICO30MCKOU
ape», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMTHO30MCKOU 3Pe»,
«CoBpeMeHHas CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapuy  PaCTCHHM  Pa3IMYHBIX  OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MPENApPAThl KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUICKIIMHU
WTJIOKOKHX, CKEJIEThl MMO3BOHOYHBIX KMBOTHBIX, Uydesa MTHI] U 3BEPEH, KOJUICKIINHU
OKaMEHEJIOCTEH, TMOJIE3HBIX HCKOIMAEMbIX, MYJSDKHM  OPraHUYECKHX  OCTaTKOB
OPTraHU3MOB.

BupryaabHas JjadoparopHass padora «MopaenupoBanue omnbITOB Muiuiepa-
IOpu no u3zyueHnro aOMOTEHHOTO CUHTE3a OPTAaHMYECKUX COEIUHECHUM B MEPBUYHOM
aTMocdepe».

JlaGoparopHasi padora «/3yyeHne u onrMcaHne UCKOMAaeMbIX OCTATKOB JIPEBHUX
OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydenne ocoOeHHOCTEN CTPOCHUS PACTEHUMN Pa3HBIX
OTIECIIOBY.

IIpakTnueckass padora «l3yueHne 0COOEHHOCTEW CTPOCHHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [Ipoucxo:xxaeHne 4eJI0BEKA - AHTPOINOTeHe3

Paznensl u 3aaun anTponosioruu. MeToabl aHTPOIIOJIOTHH.

CraHOBJICHME TPEACTABICHUM O TMPOUCXOXKIACHUM 4YeJIOBeKa. Penuruno3nbie
BO33peHUsl. COBpEMEHHbBIC HAYYHbBIE TEOPUH.

CxoJIcTBO 4eloBeKa C >KMBOTHBIMU. CHCTEMaTHYECKOE IOJI0KEHUE YEJIOBEKA.
CBuzeTeNnbCTBa CXO0/ICTBA YEJIOBEKA C )KUBOTHBIMMU: CpPaBHUTEJIBHO-
Mopdoorudeckue,

AMOPHUOTIOTUUECKH



e, buzmnosoro-
OMOXMMUYECCKHE,

noBenieHueckrue. OTIMUMS YelOoBeKa OT KUBOTHBIX. [IpAMOXO0XIEHHME U KOMILIEKC
CBSI3aHHBIX C HHMM IIPU3HAKOB. Pa3BuUTHME TOJOBHOTO MO3ra MU BTOPOW CUTHAIBHOU
CUCTEMBI.

JBrxymue cuiibl ((akTopbl) aHTPOMOreHe3a: OMOJIOTUYECKHE, COLUaIbHBIC.
CooTHollleHre OUOTOTUYECKUX U COLIMANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaauWU aHTpOIIOreHe3a. PaHHUE 4YelOBEKOOOpa3HbIE OO0E3bSIHbBI
(TpOKOHCYNBI) U paHHUE TOHTUABI - OOIIME MPEAKH YEeTOBEKOOOPa3HBIX O0E3bSH U
JMoJel. ABCTPAJIONUTEKH - JIBYHOTHE NpENKW Jitoaed. UenoBeK yMenblil, MepBbIe
V3TOTOBIICHUS OpYyIHHN TpyAa. UemoBeKk NpsAMOXOMSIIAN M MEPBBIM BBIXOJ JIFOJCHU 3a
npenensl Adpuku. YenoBek reienbOeprckuii - o0l Mpeaok HeaHIepTaIbCKOTO
YEJIOBEKAa M 4YEJIOBEKA pPa3syMHOro. YeloBEeK HEaHAEPTalbCKUW KakK BHJ JIIOJCH
XOJIOOHOTO KiauMara. YenoBek pa3yMHbIN COBPEMEHHOTO THIIA, IEHUCOBCKUM YEIIOBEK,
OCBOCHME KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTuka u najaeoreHoMUKa.

DBOJIIOLIMSI  COBPEMEHHOrO 4YenoBeKka. EcTecTBeHHbIH OTOOp B MOMYJISLHSIX
yesoBeka. MyTalmoHHbIN npouecc U noauMopdusm. [lonyasunoHHbIe BOJIHBIL, Apeid
T€HOB, MUTpaIus U «d(PPEKT OCHOBATEINSH B MOMYJIAIMIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacel. Ilonstue o pace. bonbmume pacel:  eBponeougHast
(eBpasuiickas), aBCcTpajo-HErpouHasi (IKBATOpHAJIbHAS), MOHTOJIOUHAs (a3UaTCKO-
amepukaHckas). Bpemss u myTu pacceneHus 4YenoBeka No IuiaHeTe. EauMHCTBO
yesnoBeuecknx pac. HaydHas HecocTosiTenbHOCTh pacu3Ma. lIprcnocobiieHHOCTh
YeJIOBEKA K Pa3HbIM YCIOBUSIM OKPY’KaroIIeH cpeasl. Biusaue reorpaduueckoii cpep
u aperida renoB Ha MOP(DOJIOTHIO U (PUUOJIOTHIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METOIBI B (PU3UYECKOM (OMOIOTMUECKO) aHTPOIOJIOTHH.
OBOJIFOIMOHHAs AHTPOMNOJIOTHS M IaJ€OaHTPOIOJOTHS YEJIOBEYECKUX IOMYJIALUN.
buocounansHpie HCCIENOBaHUS NPUPOABI 4YenoBeka. lccnenoBaHue KOIBOJIIOLUHU
OMOJIOrMYECKOr0 U COLMAIBHOIO B YEJIOBEKE.

JleMoHcTpaL UK

[Toptpetst: Y. Jdapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeToJIbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r UeIoBEKay,
«YenoBekooOpa3Hubie 00€3bsiHBIY, «CKeIeT 4delloBeKa W CKEJeT IIHUMITaH3ey,
«PynuMEHTBI U aTaBU3MBIY, «/[BHXKylIME CHIIBI aHTPOIMOTEHE3a», «IBOJIIOIMOHHOE
IIPEBO 4eJIOBEKAY, «ABCTpaIONMUTEK, «Yenosek YMEIIBII, «Yenosek
npsaMoxoadmniy, «/lenncosckuii yenosek» «Heannmepranpup», «KpomMaHbOHLBD,
«IIpenku yenoBeka», « ITamnbl IBOJIIOIUHU YEJIOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, TIPEIMETOB MaTEepPUAIbHON KYJIbTYPhI
MPEAKOB 4YelioBeka, pernpoaykiuuu ((ororpadun) kapTuH ¢ MHUGPOJIOTHUYESCKUMHU U
OMOJEHCKUMHU  CIOKETaMH  MPOUCXOXKACHHUS ueJoBeKa, (oTorpa@uu  HAXOAOK
MCKOIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJET YEIOBEKA, MOJENb YEPEIIa YEIOBEKA U Yepera



IIMMIIaH3€, MOJEIb KHCTH YEJOBEKAa M KHUCTH IIMMIIAH3€, MOJEIHM TOpca IPEIKOB
YEJI0BEKa.

JlaGopaTopnas padora «/3yueHre ocoOOEHHOCTEHN CTPOCHHsSI CKEJeTa YeOBeKa,
CBSI3aHHBIX C MIPAMOXO0KICHUEM.

IpakTnueckasi padbora «/3yueHne SKOJIOrMYECKUX aJanTallil YEITOBEKay.

Tema 6. Jxojoruss - Hayka O B3aUMOOTHOIIEHUAAX OPraHU3MOB H
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloumel cpenoi

3apoxieHre 1 pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynwe, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3a1aum 3KOJIOTHH.
CBsI3b DKOJIOTUH C IPYTUMU HAyKaMH.

Metonsl sxonoruu. IlonmeBbie HaOmOAEHUS. ODKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JlabopaTopHble. MoaenupoBaHue B  3KOJOTHUH. MOHHUTOPHUHT
OKpY’Karolel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00ATbHBIN.

3HaYeHUE HKOJIOTUYECKUX 3HAHUM JUIsl 4ETTOBEKA. DKOJIOTUUECKOE MUPOBO33PEHHE
KaK OCHOBa CBS3€il uemoBeuecTBa C NPUPOA0H. POPMHPOBAHUE SKOJIOTHUECKOMN
KYJBTYPBI U KOJIOTUYECKOU IPaMOTHOCTH HACEJICHUS.

JleMoHcTpaL UK

[Toptpetsl: A. I'ym6ombar, K. ®@. Pynbe, H. A. CeBeprios, O. I'ekkens, A. Tencnu,
B. H. Cykaués.

Tabmumer u cxeMbel: «Pasmensr skomorum», «MeTtoansl 3Kojorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOLIEH CPEIbI».

JlabopaTopHas padora «/3yyeHrne METOA0B SKOJTOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpea 0OUTAHUS

Dkosiornueckre (QakTopbl M 3aKOHOMEPHOCTH uX neWctBus. Kiaccudukanms
AKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTpororeHHbie. OOImMe
3aKOHOMEPHOCTH JEHCTBUSA dKoJiornueckux ¢akropoB. IIpaBmio mmuanmmyma (K.
[Mnpenrens, 1O. JIubux). TonepaHTHOCTb. ODBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnueckue Qaxroppl. CBET Kak 3Koiorudeckuit gaxrop. JecTBue pasHbIX
YYAaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMNIbl PACTEHUN U
YKUBOTHBIX TI0 OTHOIIEHUIO K CBeTy. CUTHaIbHAs pojib cBeTa. DOTONEPUOAU3M.

Temnepatypa kak d3kosnorudyeckui ¢akrtop. JleiictBue Ttemmneparypsl Ha
opranu3Msbl. lIOMKWIIOTEpPMHBIE W TOMOWOTEPMHBIE OpPTraHU3MBl. ODBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak odkonormdeckuid ¢akrop. IIpucmocoOneHust pacteHuil K
nojJiep ka0 BogHoro OanaHca. Knaccudukanus pacTeHU MO OTHOLIEHUIO K BOJE.
[Tpucnoco6ieHus: ’KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMA.

Cpensl oOWTaHHWsS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3AYIITHAS, TIOYBCHHAs,
rIIyOnHHAs MOATIOYBEHHAs, BHYTPUOPTraHU3MEHHASI. OU3UKO-XUMUYECKUE
0COOEHHOCTH cpej o0uTaHus opranu3moB. [IprcrnocobOneHus OopraHu3MOB K KU3HU B



pPa3HBIX Cpenax.

buonornyeckue putMmel. BHeniHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOTUYHBIE
putMbl. [Iprucnoco0aeHHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HH.

Kusznennsie popmbl opranuzmosB. [lonsitue o xuzHeHHou ¢dopme. KuzHeHHbIE
GbopMbl pacTeHHil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBbI,
onHoNIeTHUE TpaBbl. JKu3HEHHbIE (DOPMBI KUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue Qakropsl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHIIMS,
XUIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapasuTusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJE€OHUYECTBO). Hetpoduueckue
B3aUMOJICUCTBUS (TonmuYeckue, Gpopuyeckue, dadpudeckue). 3HaueHUEe OMOTUYECKUX
B3aUMOJICMCTBUI /U1 CYIIECTBOBAaHUS OPraHu3MoOB B cpeae oOutaHus. [IpunHimn
KOHKYPEHTHOT'O UCKIFOUEHHUS.

JdemoHCcTpauuu

Tabmuupl UM cxeMbl:  «OKojoruueckue (akropbl», «CBETOBOM  CHEKTpY,
«IKOJOTMYECKUE TPYNIbl JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DU3NONOTMYECKUE aJanTallu
KUBOTHBIX», «Cpenbl 0oOWTaHUS  OpraHu3MoB», «buolloTMYeCKHE  PUTMBD»,
«Kuznennole (Gopmbl pacteHuit», «Ku3HeHHbIe (HOPMBI KUBOTHBIX», «IKOCHCTEMA
IMIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTEMAa XBOMHOro Jieca», «llenmm nurtaHusy,
«XuiHnuectBoy, «[lapazutuzmy», «KonkypeHuus», «Cumonos», «KoMmmeHncammzm.

OobopynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, IPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3IUYHBIX HKOJIOTHYECKUX (AaKTOPOB, repdapuu CBETOMIOOMBBIX, TEHEIIOOMBBIX WU
TEHEBBIHOCJIMBBIX PACTEHHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIUBBIC
KOMHATHbIE pacTeHusi, repObapum M KOJUIEKIMH TEIUIONOOUBBIX, 3MMOCTONKHUX,
MOPO30YCTOMUYMBBIX PACTEHHUM, 4Yydena NTUL W 3Bepeil, repObapuum pacTeHHid,
OTHOCAIIUXCS K TUTpoduTam, kcepoduram, Mme3opuraM, KOMHATHBIE PACTECHUS JAHHBIX
TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpefax, repdapuu U KOJUICKIUH
pacTeHUN M >KMBOTHBIX, OOJAAarOIMX 4YepTaMU MPUCTIOCOOJEHHOCTH K CE30HHBIM
M3MEHEHUSIM YCIOBHM JKM3HU, TepOapuM M KOJUJIEKIMM PACTEHUH M >KUBOTHBIX
Pa3IMYHBIX >KM3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX, YUACTBYIOIIMX B Pa3JIMYHBIX
OMOTHYECKUX B3aUMOCHCTBUSIX.

JlabopaTtopnasi pabGora «BbIssBIcHUE TPUCIIOCOOJICHUI ~ OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi pabora «BbIsBIeHHE TPUCTIOCOOJICHUII  OPTraHU3MOB K
BJIUSTHUIO TEMIIEPATYPbI».

JlabopaTtopnasi padora «AHaTOMHYECKHE OCOOCHHOCTH  PACTCHUM U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Dkosiorusi BUA0B ¥ MOMYJAsIU A

DKOJIOTUUECKHE XapaKTepUCTUKU momyisauuu. [lomymnsius kak Ovojoruyeckas



cucteMa. Ponb HeogHOpOAHOCTU cpeabl, (U3MdYecKux OapbepoB M OCOOEHHOCTEU
Owonorni BUIOB B (HOPMHUPOBAHWHM MPOCTPAHCTBEHHON CTPYKTYPHI TOMYJISIIHA.
OcCHOBHBIE MTOKA3aTENH MOMYJSILHUN: YUCICHHOCTb, IUIOTHOCTh, BO3PACTHAS U MOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUS.

Dkonoruyeckass CTpykTypa nomyisiuud. OIEHKa YHCIECHHOCTH MOMMYJISIUU.
JluHaMyKa TONYyJSANUMU U €€ peryysiuusa. DHOTHYEeCKMH MOTEHIMAaN MOIYJISIHUH.
MopaenupoBanue JWHAMUKH THomyJsiuud. KpuBble pocTa YUCICHHOCTH MOMYJISIUU.
KpuBble BbDKMBaHUSA. Perynsius 4YWCICHHOCTH TOMYJSIUNA: poiib  (aKTOPOB,
3aBUCALIMX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTMUECKUE cTpaTerun BuaoB (r- u K-
CTpaTerun).

[Tonsitue 00 3Kxomornyeckoi Hure Buaa. Mectooburanue. MHOromepHas MoJeb
skosornueckod Humu Jx.M. XatumHcoHa. PasMepbl IKOJOTMYECKOM HUIIW.
[ToTeHnnanbHas U peaTn30BaHHAas HUIIIU.

Bup kak cucrema nomyiisiiiuii. Apeaiibl BUA0B. BBl U MX 5KU3HEHHBIE CTPATETHUH.
DKOJOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH MOBEACHUS U MHUTPalldid )KUBOTHBIX. bHOIOrMYecKre MHBA3UU
Yy>KEPOJHBIX BUIOB.

JdemoHCcTpanuu

[Toptpert: Ixx. . XaT4nHCOH.

Tabmuubl ©U  cXeMbl:  «ODKOJIOTMYECKHE  XapaKTEPUCTUKU  MOIYJISIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa NOMyJSIIUn», «Bo3pacTHble mupamMuabl TOMYJISLIANY,
«CKOpOCTh 3acesieHus MOBEPXHOCTH 3€MJIM PA3IUYHBIMU OpraHuzmMamMm», «Mojenb
skonornyeckor Humm Jx. Y. XatanHcoHnay.

O6opynoBanue: repbapuu pacTeHU, KOJJIEKITUU )KUBOTHBIX.

JlaGopaTopHas padora «IIprcrnoco6ieHus: CEMsIH paCTeHHM K pacCeIeHUIO.

Tema 9. DkoJiorusi coo01IeCTB. IKOTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero cTpykrypa. CBs3u MeEXIy
OopraHu3Mam# B OMOIIEHO3E.

Dxocucrema kak oTkpbiTas cucteMa (A. JIx. Tencnaun). OyHKIIMOHATBHBIE OJIOKH
OpraHu3MOB B DKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHThI, PEeIyLEHThl. Tpoduyeckue
ypoBHU. Tpoduueckue 1ienu u cetu. AGuotTudeckue 0J10ku s3kocucteM. [1ouBsl U Wbl B
sKocucreMax. KpyroBopoT BEHIECTB M IOTOK SHEPTUU B SKOCHCTEME.

OcHOBHBIE MOKa3aTeau IKOCUCTEMBbI. buomacca u npoaykuus. DKOJIOTHYECKUE
MUpaMUJIbl YUCENT, OMOMACCHI U SHEPTHUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. Drykmyayuu.
HampaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cykueccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM M UX NMPUYUHBI. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha CYKI[ECCHUM.
KnumakcHoe cooOmiectBo. buopasznooOpasue M mojgHOTa KPYroBOpOTa BEIIECTB -
OCHOBA YCTOMYHMBOCTH COOOIIECTB.

IIpupoaHbIE 3KOCUCTEMBL. JKOCUCmEMbL 03Ep U peK. IDKocucmemvl MOpeu U



0OKeano8. IKxocucmemul myHOp, 1€co8, cmenell, nyCmvlHb.

AHTpONOreHHbIE 3KOCHCTEMBI. ATpo3dkocucTemMa. ArpoueHos. Pasnuuus mexay
AHTPOIOT€HHBIMU U TPUPOJHBIMHU IKOCHUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3akocucTeM. ['opojckas ¢uiopa u
dayna. CunanTponuzanus ropojackoil (aynbsl. buonornyeckoe M X035HUCTBEHHOE
3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aWMOJICHCTBUN OPTaHU3MOB B
IKOCHUCTEMAX. Poib kackaonoeo agpgexma u 6uU008-30udpuxamopos (Kirouesvlx 6U008)
8 yHkyuonuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXAY CMEXKHBIMU
3KOCUCTEMaMH. Y CTOWYHUBOCTh OPraHU3MOB, MOMYJAIUA U DKOCUCTEM B YCIIOBHSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3JAEHCTBUM.

Mexanuszmvl 8030elicmeus 3a2psA3HEeHUll PA3HbIX MUNO08 HA CYOOP2aHUSMEHHOM,
OpP2aHUIMEHHOM, NONYTISIYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOJI02ULECKO2O
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  8030elicmeus.  MeToqoNIoThsT  MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JdemoHCcTpauuu

IToptpert: A. JIxx. Tencnu.

TabnuIbl ¥ CXEMBI: «CTpyKTypa OHOLIeHO3a», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIECa», «JKOCHUCTEMA XBOWHOIO Jeca», «DyHKIMOHAIbHBIE
IPYIIbl OPraHU3MOB B dKOCUCTEME», «KpyroBopoT BeliecTB B skocucTeMey, «llenu
nutanus  (macTOumHasi, JETpUTHAs)», «IKOJOrhyeckas TMupaMuia  Yucei,
«IKojoruyeckas mnupamMuga OHOMAacChl», «IDKOJOTHYECKas MUPaMHUAA SHEPrHI,
«O6pazoBanne Oonotay, «llepBuunast cykueccusi», «BoccTaHoBieHHE Jeca MOCie
noxapa», «JKocucTteMa 03epa», «ArpoueHos», «KpyroBopoT BeElIECTB M TOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctemy.

O6opynoBaHue: repbapul pacTeHUM, KOJUICKIMM HACEKOMBIX, dyuesja MNTHUIl U
3Bepel, repdapuu KyJbTYpHBIX M AUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnueckasi padora «M3ydeHue u onvcanue ypoosKOCUCTEMBI.

JlabopaTtopnasi pabdora «l3yueHue paszHoOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKcKypeusi «IKCKypcus B TUIUYHBIA OuoreolneHo3 (B nyOpaBy, Oepes3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM TOMMEHHBIN YT, 03€p0, O0JIOTO)».

JKCKypeusi «DKCKypcUsi B arpo3kocucteMy (Ha mMojJ€ WIM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. Buocdepa - rinodanbHast IKocUcTEMA

buocepa - oOmierutanerapHas o0ojoyka 3eMiM, TIJI€ CYIIECTBYET WU
CyIlIeCTBOBaJIA *KU3Hb. Pa3BuTHe mipeacTaBiennii o bnocdepe B Tpynax 3. 3rocca.
VYuenue B. U. BepHanckoro o 6mochepe. Obdmactu 6uocheps u e€ cocras. XKupoe
BeLIECTBO Onochepsl U ero PyHKIUU.



3aKOHOMEpPHOCTH cylecTBoBaHusa Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak
rno0anpHON 3KocucTeMbl. J[MHamMudeckoe paBHOBecue B Ouocdepe. KpyroBopots
BEIIECTB U OMOTEOXMMHUYECKHE NUKIBI (Yriiepoaa, a3ora). PUTMHUYHOCTE SIBIEHUHN B
ouocdepe.

3oHanbHOCTh Ouochepsl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOMHBIE JIeCa, CMENIAHHBIE U IIMPOKOJIUCTBEHHBIE JIECA, CTENHU, CABAHHBI, IYCTHIHHU,
TPOMMYECKHUE JIECA, BEICOKOTOPhs. KiMmaT, pacTUTENbHBIN U )KUBOTHBI MUpP OMOMOB
CyILN.

CrpykTypa U (yHKIHMS KUBBIX CHUCTEM, OLIEHKAa MX PECYpCHOr0 MOTEHIMANa U
ouochepHbIX PYHKIIUH.

JleMoHcTpaL UK

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

Tabmuubr u cxembl: «['eocdepsl 3emnm», «KpyroBopoT azora B mpupoie»,
«KpyroBopor yraepoma B mnpupope», «KpyroBopor Kuciopoja B HOPHUPOIAEY,
«KpyroBopot BoibI B ipupoae», «OCHOBHBIE OMOMBI cyIny, «KnumaTudeckue nosica
3emmm», «Tyngpay», «Taitray, «Cmemansnsiii necy», «lllupoxkonucTBeHHBIN JIECH,
«Crenby», «CaBanHay, «IlycTeiHs», « Tponuyueckuii aecy.

Oo6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YennoBek M OKpYy:KawoIas cpeaa

DKoJloTUYecKre KpU3UCHl U WX MpUuuuHbl. Bo3aeiicTBue denoBeka Ha OGuocdepy.
3arpsi3HEHHE BO3AYIIHOM cpenbl. OxpaHa BO3AyXa. 3arpsa3HEHUE BOJHOM CpPEHbI.
Oxpana BoAHBIX pecypcoB. Paspymenune mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimmara.

AHTpOIIOT€HHOE BO3JICUCTBUE HA PACTUTEIbHBIA W >KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO U dKUBOTHOTO MHUpa. OCHOBHBIE TPUHIIUIIBI OXpaHbI MpUpoAbl. KpacHbie
kauru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT). borannueckue canpl u
300JI0TMYECKUE TTApKH.

OCHOBHBIC MPUHIUIIBI YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA M MPHUPOJIBI.
PanmonansHOE€ MPUPOIONOIB30BAaHUE M COXPAHEHHE OMOJOTHYECKOTO pa3zHOOOpa3us
3emun. OO11IME 3aKOHOMEPHOCTH TII00aTBHBIX 9KOJIOTUUECKUX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3HCA U €r0 BEPOSTHBIE MOCIEICTBHUS.

Pa3BuTre METO/I0B MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvble uccnedosanus nepexooa K pecypcocbepezarouiers U KOHKYPeHmoCcnocooHou
oHepeemuke. buonoeuueckoe pasznoobpazue u  obuopecypcvl. Hayuonanvuvie
ungopmayuonHsle cucmemyl, odecneyugarowue 00Cmyn K UH@Gopmayuu no COCMOoAHUIO
OmOoenbHbIX U008 U IKocucmem. OCHOBbI
aKopeaduIumayuu SKocucmem u cnocobo8 60pvbovl ¢ 6UONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u nazsemHblx 3KOCUCMEM.

JdemoHCcTpauuu

TaOnuIbl U CXEMBI: «3arpsizHeHne atMochepbl», «3arpsi3HeHNUE



ruapochepb», «3arpsizHeHue nouBbhy, «[lapuukoBsliit addexT», «Ocobo oxpaHseMbie
MPUPOJHBIE TEPPUTOPUN», «MOJIENTH YIIPABISIEMOTO MUPAY.
O6opynoBanue: Gpororpadun OXpaHIEMbIX PACTEHUHN W )KUBOTHBIX KpacHO# KHUTH
Poccutickoint @enepanuu, KpacHol KHUTH pervoHa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBimuBaeT TpeOOBaHUSA K pe3yJbTaTaM  OCBOEHUS
oOyyarolmuMuca MporpaMM  CpeaHero oOmero oOpa3oBaHUs:  JIMYHOCTHEIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JAMYHOCTHBIX Pe3yJbTAaTOB OCBOEHHUS MPOrPaMMBbI MO OHOJIOTHH
BBIJICJICHBI CJICIYIOUIME COCTABJISIIOLIME: OCO3HAHUE OOYYAIONIMMUCS POCCHMCKOM
IPKJAHCKOM MAEHTHYHOCTH - TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U
CaMOOMPEEICHUIO, Haludue Momusayuyu K 00y4eHHI0 OHOJIOTHH, YeleHanpagienHoe
paseumue BHYTPEHHUX YOCKICHHM JMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIULUNA pa3BUTHUS OWOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocodoHocms 00y4arOUXCsl PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME OHOJOTMYECKOro 00pa3oBaHUS,
Hanuuue npagoco3Hanusi YKOJIOTUUECKON KYJIbTYpbl, CHOCOOHOCMU cmasumsb UENN U
CTPOUTH )KU3HECHHBIE ILJIAHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS MPOTPaMMBbl MO OWMOJIOTHMHM JOCTUTAIOTCS B
€AUMHCTBE Yy4eOHONM UM BOCHUTATENbHOW JIEATEIbHOCTH B  COOTBETCTBUU  C
TPAAUIIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, HWCTOPUYECKHUMHU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPUHSATHIMU B OOIIECTBE NpPaBWIAMH U HOPMaMH
IOBEIEHUS W CHOCOOCTBYIOT IIpolleccaM CaMOIIO3HaHHUS, CaMOBOCIUTAHUS MU
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULIMH JIMYHOCTH, TATPUOTU3MA U YBAKEHUS K
3aKOHY W TMPAaBOMOPSIKY, YEJIOBEKYy Tpyda W CTaplieMy MOKOJEHHIO, B3aUMHOIO
YBaXEHUsA, OEPEeKHOr0 OTHOLIEHUS K KYyJbTYPHOMY HAcleIUI0 M TpagulusM
MHOTOHAllMOHAJIbHOrO Hapoaa Poccuiickorn denepanuu, MpUPOAE U OKPYKArOIIEH
cpene.

JIM4HOCTHBIE pe3yJbTaThl OCBOEGHMsS YydyeOHoro mnpeamera «buomorus»
JOJIKHBI OTPa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIMENH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MO3UTHUBHBIX BHYTPEHHUX yOeXKICHHUIA, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO 00IIEeCTBa, PACIITUPEHNUE KU3HEHHOTO OIbITa
U OIbITa JEATEIbHOCTH B TPOLECCE peal3allid OCHOBHBIX  HAalpaBJICHU
BOCIIUTATEIBHOU JEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa’kIaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKOW MO3UIUU OOYYAIOMIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U
PABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENBHOCTH MPH CO3AAHUMU y4EOHBIX



IPOEKTOB, PEIICHUHN YYEOHBIX U NTO3HABATENIbHBIX 3a/a4, BHITOJIHEHUH OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OTMPENETSATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHHUIO K SIBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €&;

YMEHUE YYUTHIBaTh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIOJIEH C Pa3HbBIMU YOEXKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COIIMAJIbHBIM TMTOJIOKEHUEM;

TOTOBHOCTB K COTPYJIHHUYECTBY B MPOIIECCE COBMECTHOTO BBITOTHCHUS YICOHBIX,
MIO3HABATEIBHBIX U UCCIIEOBATENIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS! K MHEHHIO
OMIMOHEHTOB MPHU OO0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM ACSATEIBHOCTH;

2) MATPUOTHYECKOTO0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh poccuiickon TPaKIaHCKOM UJEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHS K CBOEMY HApOJY, UyBCTBA OTBETCTBEHHOCTH Tiepe] PonnHOM,
TOPJOCTH 32 CBOM Kpal, CBOI0 Po/inHy, CBOM A3BIK U KYJIbTYPY, IPOIIOE U HACTOSIIEE
MHOTOHAIlMOHAJIbHOT0 Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIICHHE K MPUPOAHOMY HACIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIEHMBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMONIOTHUH, TOHUMAHUS 3HAUYCHUsI OUOJIOTUU B MO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

ujenHas yOeKIEHHOCTb, TOTOBHOCTh K CIHOYK€HUI0O U 3ammurte OreuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) MYXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJaJla B TIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O0 MPUHSATHUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TPAAULUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OSCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

MMOHMMAaHUE SMOILMOHAILHOTO BO3JIEUCTBUS KMBOW MPUPOABl U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;



5) ¢usuveckoro BocnHUTAHUS, (POPMHUPOBAHHUS KYJLTYPbI 3/0POBbSI H
IMOIMOHAJIBLHOTO 0JIArONOJIyYns:

MOHMMAaHUE W peaM3anus 3J0POBOTO0 M 0€30MMacHOro odpas3a KM3HU (310POBOE
NUTaHUE, COOIOJCHUE TUTMEHUYECKUX MPABWI U HOPM, COATaHCHUPOBAHHBIN PEKUM
3aHATHH U OTABIXA, pEryisipHas pu3ndeckas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY M TCHUXHUYECKOMY
310POBBIO;

MOHMMAHUE [IEHHOCTHU MPaBWJI UHIUBUYILHOTO Y KOJUIEKTUBHOTO
0€301acHOro MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIIMX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJACTBUNA U HENPUATUS BPEIHBIX MNPUBBIYEK (YHIOTpPEOICHHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyI0BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTUBHOW JICATEIIbHOCTU TEXHOJOTUYECKOW H COLUUAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH U CaMOCTOSTEILHO
BBITIOJTHATH TaKYIO JEATEIbHOCTD;

WHTEpEC K pa3IMuHbIM cdepaM NpodecCHOoHATbHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayiien npodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaAHUIO HA MPOTSHKEHUH
BCEH JKU3HHU,;

7) 3K0JIOTHYeCKOTr0 BOCTIUTAHNS

HKOJIOTHYECKH 11€JIECO00Pa3HOE OTHOIICHHUE K TPUPOJEC KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBLIIIIEHWE YPOBHS  DKOJOTMYECKOW  KYJIBTYpPhl: TMPUOOPETEHHUE  OIbITa
MJIAHUPOBAHMS TIOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCJIEACTBUMN ISl OKPY>KaroIiei
cpenpl;

OCO3HAHHE TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX MpoOJeM U myTed uX
peleHus;

CIIOCOOHOCTH HCIIOIB30BATh MPHOOPETaeMble TIPU M3YyUEHUN OMOJIOTUW 3HAHUS U
YMEHHUS TIPU PEIIEHUU MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBHBIM MIPUPOIOTIOIB30BaHUEM
(coOmoieHUEe mMpaBui TMOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXpPaHEHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdeps);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIIMX BPEN OKPYKAIOLIECH MPUPOJHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIC DKOJIOTHYECKHUE IOCIEIACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIIJIEHUS, KOJIOTUYECKONW KYIbTYPHI,
OmbITa NEeSATENbHOCTH AKOJIOTMYECKON HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI MMH B [O3HABAaTEIbHOM, KOMMYHHMKATHBHOM W COLMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B TPAKTUYECKOW IEATEIBHOCTH 3KOJIOTHYECKOU



HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Ppa3BUTUS HAyKd U OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl KakK CpEICTBa
B3aUMOJICHCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

NOHMMaHUE chneuu(ukn OHOJMOTUM KaK HayKd, OCO3HaHUs €€ poiu B
GbopMHpPOBAHMK PAIIMOHAIILHOIO HAYYHOIO MBIIUICHHS, CO3JIaHUU LEJIOCTHOTO
IpeiCcTaBlieHus 00 OKpYXKarolleM MHpE Kak O €IMHCTBE MPHUPOJbI, YeOBEKa U
oOmiecTBa, B TMO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpodsieM
COXpaHEHUs! NPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHOJIOTMM [UIsI COBPEMEHHOM IMBUIM3AIUU:
o0OecrieyeHrss HOBOTO YPOBHS pPa3BUTUS MEIUIUHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PeCypCHbIE MPOOIeMbl Pa3BUTHUSL YEIOBEUYECTBA,
MOMCKa MyTEeW BBIXOJAa W3 IIOOANBHBIX 3KOJOTMYECKHX Npo0ieM H oOecredeHus
nepexofa K yCTOMYMBOMY Pa3BUTHUIO, PAllMOHAIBHOMY HCIOJb30BAHUIO MPHUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTUYECKUX 3HAHUH B IEJISAX MOBBILICHUS
o01Ie KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPAMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIHMOHAIBHOM TPAaMOTHOCTH OOydYaromuxcs, (OpMHUpPYEeMOW TMpU H3yYEHUU
OMOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJOB II03HAHMS, HCIIOJIB3YEMBIX B ECTECTBEHHBIX
HayKaxX, CIIOCOOHOCTHU HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS Ul aHAJIM3a U 00bICHEHUS
ABJICHUM OKPY’KAIOIIEr0 MUPA U MPOUCXOIAIIMX B HEM M3MEHEHUN, YMEHHE JenaTh
000CHOBaHHbIE 3aKJIFOUECHHS Ha OCHOBE HAay4HBIX (DAKTOB M MMEIOIIUXCS JaHHBIX C
LENBI0 NOJIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOATEIBHO HCIOJb30BaTh OMOJOrMYECKUe 3HaHUS MJis
pelieHus npobyieM B PeaibHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME I[IEHHOCTH HAYYHOM JESITEIIbHOCTH, TOTOBHOCTb OCYLIECTBISATH
MIPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BAHMIO U CaMOOOPA30BAHMIO,
K aKTHUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHU 110 OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMU

MTOTPEOHOCTSIMHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpenMeTHble pe3ysbTaThl OCBOCHHsI ydeOHoro mnpeamera «buomorusp
BKJIIOYAIOT: 3HAYUMBbIE 1)1 (GOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIUXCS
MEXIUCUUIUIMHAPHBIE  (MEXIPEAMETHbIE) OOUIEHAYYHbIE MOHSATHS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAYyYHOM KapTWHbI MHpa M CHEUUMPUKY METOAOB IO3HAHUS,



UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, JHEPrus, SBJICHHUE, IPOLECC,
CHUCTeMa, HAay4HbIH (PaKT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCJIeI0BaHNE, HAOJIIOICHHE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHBIE
yuyeOHble  JeHcTBUS  (IIO3HABaTElbHBIE, KOMMYHHMKATHUBHBIE, pETYJSITUBHBIE),
oOecnieunBarome GopmMupoBaHue (HYHKIMOHAIBHOM TPaMOTHOCTH M COLMAIbHON
KOMIETEHIIMH 00yYaroIUXCsl; CIIOCOOHOCTh 00YYAIOIIMUXCSl UCIIONIb30BaTh
OCBOCHHBIE MEXIUCIUTIIIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEpPCAIbHbIC yUeOHbIE IEHCTBUS B [1I03HABATEIbHON
Y COLIMATBbHOU MPAKTHUKE.

B pe3ynbpraTe n3yueHus OMOJIOTUM HA YPOBHE CPEIHEro OOIIero oOpa3oBaHus y
oOyuarorerocss OyayT copMUpOBaHBI TTO3HABATEIbHBIC YHHBEPCAIBbHBIE YUeOHBIC
NEUCTBUA, KOMMYHUKATHUBHbIE YHHBEPCAJIbHBIE Y4YEOHBIE ICHCTBUS, PETYJIATUBHBIC
YHUBEpCalIbHbIE YUeOHbIE IEHCTBUS, COBMECTHAS JEATEIBHOCTD.

MertanpeameTHble  pe3yabTaTbl OCBOCHHUS MPOTpaMMbl  CPEAHETO  OOIIEro
oOpa30BaHUsl TOJKHBI OTPAXkKAaTh:

OBiaieHue yHUBEPCAJIbHBIMHU Y4eOHBIMH NI03HABATEIbHBIMU /1CHICTBUAMM:

9) 6a3oBble JOrHYeCKHe AeHCTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIM3UpPOBaTh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCITOJI30BaTh IPU OCBOEHUM 3HAHUW MTPUEMBI JIOTUYECKOTO MBIIILIEHUS (aHAIK3a,
CUHTE3a, CpaBHEHUs, Kiaccupukanuu, 0000IIeHHs), pPaCKpbIBaTh  CMBICT
OMOJIOTUYECKUX NOHATHH (BBIAEIATh MX XapaKTEPHbIE PU3HAKH, YCTAHABIMBATD CBS3H
C IPYTUMH MOHATHSIMH);

ONpENENATh LEJNW JEATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUA JIs1 OOBSICHEHUS (AKTOB M SIBJICHUMU
KVUBOU NPUPOJBL;

CTPOUTD JIOTUYECKUE PACCYXKIE€HUS (MHAYKTUBHBIE, 1€TyKTUBHBIE, [0 aHAJIOTUN),
BBISIBIISIT 3aKOHOMEPHOCTH M IPOTHBOPEYUS B PACCMaTPUBAEMBIX SBJICHUSX,
(OpMyIHpPOBATH BHIBOJBI U 3aKIIOUYEHUS;

NPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA MJIsi MPEACTABICHUS CYLIECTBEHHBIX
CBA3EH U OTHOLIEHUM B M3y4YaeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAKAKE MPOTUBOPEUHIA
Pa3HOT0 poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTheiBaTh IUJIaH pEIICHUs NpoOJieMbl ¢ Y4YETOM aHalIM3a HMMEIOIIUXCS
MaTepHaAIbHBIX U HEMAaTEepUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JE€ATEIBbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHMBATh PUCKU NOCIEIACTBUI AESATENBHOCTH;

KOOPAMHHUPOBATh U BBIMOJIHATH paOOTy B YCIOBHUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MTPH PEIICHUH KU3HEHHBIX IPOOIIEM.



10) 6a30BbIe HccIeA0BATEIbLCKIE IeHCTBHA:

BJIAJCTh HABBIKAMHU Y4YEOHO-HCCIICOBATEIIBCKON W TMPOCKTHOW EATEeIHLHOCTH,
HaBBIKAMHM Pa3peIIeHHs MPo0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTCIIBHOMY
MIOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a/Jad, MPUMCHCHHIO Pa3JIMUYHBIX METOJ/IOB
TIO3HAHUS;

WCITIOJIB30BATh PA3JIMYHBIC BHUJBI JIEATCILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUSA,
€ro WHTePHIpEeTaIny, TPEoOPa30BAHUI0 M MPUMEHECHHUIO B YUCOHBIX CHUTYyaIUsIX, B TOM
YHUCIIC PU CO3AaHUH YICOHBIX U COIMAIBHBIX IMPOCKTOB,;

dbopMHpOBaTh HAYYHBI THI MBINUICHUS, BJIaJICTh HAYYHOW TEPMHHOJOTHEH,
KJIFOUE€BBIMU TTOHSATHUSMH U METOJAMHU;

CTaBUTh ®  (OPMYJIUPOBATh COOCTBCHHBIC 3a7aud B  00pa30BaTCIBHOU
NEATETHPHOCTH U KU3HCHHBIX CUTYAITUAX;

BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3314y, BbIJIBUTaTh
TUNoTe3y e€ perieHus, HaX0AUTh apTyMEHTHI JUISl J0Ka3aTeNIbCTBAa CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMETPhl U KPUTCPUHU PEIICHHUS,

aHATM3UPOBATh MOJIYYCHHBIC B XOJC PEIICHUS 3aJa4H Pe3yJbTaThl, KpUTHICCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, OIICHHBATh MPUOOPETEHHBIA  OIIBIT;,

OCYIIECTBJISITh IICJICHANPABIICHHBI TOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENCTBUA B IPO(ECCUOHATBHYIO CPEAY;

YMETh TICPEHOCHTHh 3HAHUS B TIIO3HABATCIBHYIO W TIPAKTHUECKYIO O0IacTH
KU3HECATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCcTEH;

BBIJIBUTATh HOBBIC WJICU, TPEAJiaraTh OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

11)padora ¢ undopmanuei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HHPoOpManuu (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW  JUTEparype, OWUOJOTHYECKUX  CIIOBapsX |
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax maHHBIX, B VHTepHETE), aHANMM3UPOBAThH
“H(}OPMAITHIO Pa3IMYHBIX BHIOB U (DOPM TPEICTABICHUS, KPUTUYECKHA OICHUBATH €€
JIOCTOBEPHOCTH M HEIPOTHUBOPEUNBOCTD;

(bopMyIMpPOBATH 3aMPOCHI U MPUMEHSATH PA3JIMYHbIE METO/IBI IIPHU IMMOUCKE U 0TOOpE
Oounonornyeckoi nHGOpPMAIN, HEOOXOIUMOM JIJIsl BBITIOMHEHUS y9eOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATHh KYJIbTYPY AaKTUBHOTO HCITOJIB30BAHUS PAa3TMUHBIX
TTOMICKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMPATH ONTUMAJIbHYIO dopmy  mpencTaBiIeHUS
ouonornueckoi mHpopmaruu (cxembl, Tpaduku, AUArpaMMbl, TaOIUIbI, PUCYHKUA U
Jpyroe);

UCII0JIb30BaTh HAYUHBIN A3BIK B KAUECTBE CPEJCTBA MPU padboTe ¢ OMOJIOIrMUECKOM



uH(pOpMaIIUEH: IPUMEHSTh XUMUYECKUE, GU3MUECKHUE U
MaTeMaTHYeCKHEe 3HAKM W CHUMBOJIBI, (GopMyIbl, abOpeBuaTypy, HOMEHKIATYpY,
MCIIOJIB30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIAJI€Th HABBIKAMM PACIIO3HABAHUS U 3alUThl MH(DOpMaIUU, HHOOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OBjaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1eHCTBUSIMU:

1) oOmenmue:

OCYHIIECTBJISATh KOMMYHHUKAIIMM BO BcexX cdepax >KU3HHU, aKTUBHO y4acTBOBATh B
JIMAJIOTe WM JUCKYCCHHU IO CYIIECTBY 00CYX)IaeMOM TeMbI (YMEHUE 33]1aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJCHHUSI OTHOCUTEIBLHO BBINIOJHEHUSI TNpeajiaraeéMod  3ajJiauu,
YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3ULIUNA APYIMX YYaCTHUKOB JIMAJIOTa WA
TUCKYCCHUH);

pacro3HaBaTh HeBepOajdbHBIE CpEACTBA OOIICHUS, T[OHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYallUi, YMETb
cMAr4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BIIQJICTh PA3JIUYHBIMU CIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUSA, MOHUMATh
HaMEpPEHUS IPYTUX JIIOJEH, MPOSBIISITh YBAKUTEILHOE OTHOIIICHUE K COOECETHUKY U B
KOPpeKTHOM popme hopMyIUpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO WU3JIaraTb CBOIO TOYKY 3pEHUS C HCIOJIb30BAHHEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHasI 1eATeIbHOCTbD:

MOHMMATh M MWCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHIYaJIbHOU
paboThl TIpHU pelIeHUU OMOJOTUYECKON MpOoOJIeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUH YUeOHON 3a/1a4u;

BBIOMpaTh TEMATUKy W METOJAbl COBMECTHBIX JEUCTBUU C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YjieHa KOJIJICKTUBRA;

NpUHUMATh  LEJIM  COBMECTHOM  JCSATEIbHOCTH,  OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JCHUCTBUSL IO €€ JOCTHKCHHUIO: COCTAaBISITh IUIAH JIEMCTBHM,
pacnpenensiartb poiid ¢ Y4ETOM MHEHHM YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4ECTBO CBOEr0 BKJIaJa M KaXXJOr0 y4aCTHHUKA KOMaHJbl B OOUIUM
pe3yJabTart Mo pa3pab0TaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE TPOEKTHI, OIEHWBATh HJEW C TO3WLUHUM HOBHU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMUYECKOE MOBE/ICHUE B PA3IUYHBIX CUTYaIIHSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIITMATUBHBIM.

OBJiaieHHe YHUBEPCAJIbLHBIMU PeryisiTHBHBIMM I€HCTBUSIMU:

12)camoopranuszanus:

WCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSI JJIS BBISIBJICHUS MTPOOJIEM U UX PEIICHUS B
KU3HCHHBIX M YICOHBIX CUTYAIIUSX;



BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEEBBIE U CMBICIIOBBIE YCTAHOBKU
B CBOMX JCHCTBUAX U MOCTYIIKAX IO OTHOLIEHUIO K KUBOU MPUPOJAE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAIOLIUX;

CaMOCTOATEJIBHO OCYIIECTBIIATh I03HABAaTEIbHYIO JESITEIBHOCTD, BBISABIATH
npoOsieMbl, CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIE 3ajaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOATENIHO COCTaBIATh IJIAH PELIECHUs MPOOJEMBbI C YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacivpsaTh paMKH Y4eOHOTO NpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

7ieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
peneHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

cr1oco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKON 3pyAULIUU B Pa3HBIX
o0JjacTsxX 3HaHUM, MOCTOSHHO IOBBIIIATH CBOM 0Opa30BaTENIbHBI M KyJIbTYPHBIN
YPOBEHb.

13) caMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJETh HABBIKAMHU MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHMS COBEpPLIAEMBIX
JNEUCTBUI U MBICIUTEIBHBIX IPOLECCOB, X PE3YyJbTATOB U OCHOBAHUM, UCIIOIb30BaTh
npuémbl peIeKCUU 71 OLEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI M AapryMEHTBl JPYIrUX IIpU AaHAIA3E PE3yJIbTaTOB
NEATENbHOCTH;

14) nmpuHsiTHE CeOsl U APYTHX:

MPUHUMATh ce0sl, TOHMMAasi CBOM HEIOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHBBI W APryMEHTBI JPYTMX TMPU aHAJU3€ pPe3ybTaToOB
NEATENbHOCTH;

NpU3HaBaTh CBOE MPaBO U MPABO IPYTUX Ha OMIMOKY;

pa3BUBaTh CHOCOOHOCTh MOHMUMATh MUP C MO3UIMHU JIPYroro YyenoBeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble  pe3yabTaTbl OCBOEHHUS COJEp)KaHUS y4yeOHOro MpeaMeTa
«buonorus» Ha yrimyOoaéHHOM ypoOBHE OPUEHTHPOBAHBI Ha o0ecrieueHre mpoduIbHOro
oOyuenust oOydarommxcs ouosioru. OHM BKITIOYAIOT: CIICU(PUIESCKUE IJI OUOJIOTHH
Hay4YHbIC 3HAHWS, YMEHHUS M CIOCOOBI JCHCTBHIA MO OCBOCHHIO, WHTEPIPETAIIMA U
peoOpa3oBaHUIO0 3HAHWHN, BHUJIBI JEATEIBHOCTH MO TMOJYYEHUIO HOBBIX 3HAHMHA U HMX
NPUMEHEHUIO B PA3IMYHBIX y4EOHBIX, @ TAaK)KE€ B PEAJIbHBIX JKU3HEHHBIX CUTYaIUsX.
[IpenmeTHbIEe pe3yabTaThl MPEICTABICHBI MO TOJaM U3yUYeHUSI.



[IpenmeTHbIe pe3ybTaThl OCBOCHHUS yueOHoro npeameta «buonorus» B 10 knacce
JOJKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJHM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B MMO3HAHUHU 3aKOHOB
OpUPOABl U pElIeHUH NTPOoOJIeM PpAIMOHATIBLHOTO MPHUPOJONOIb30BaHUS, O BKJIA/E
POCCHICKUX U 3apyO€KHBIX YUEHBIX B pa3BUTUE OMOJIOTUN;

BJIQJICHWE  CHUCTEMOW  OWOJIOTMYECKMX  3HAHUM, KOTOpas  BKIIOYACT:
OCHOBOITOJIArarIre OMOJIOTHYECKUE TEPMHUHBI U MTOHATUS (KU3Hb, KIIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJIALIMS, CAMOBOCITPOU3BEICHUE, HACIEICTBEHHOCTD,
U3MEHUYMUBOCTb, POCT M pPa3BUTHE), OuoJIorMueckue Teopuu (kieroyHass teopus T.
[[IBanna, M. IlInengena, P. BupxoBa, XxpoMocOoMHass T€Opus HACIEACTBEHHOCTH T.
Moprana), yuenus (H. V. BaBunoBa - 0 neHTpax MHOroo0Opasus U MPOUCXOKIACHUS
KYJIbTYPHBIX pacTE€HUi), 3aKOHbl (eIMHOOOpa3usi MOTOMKOB NEPBOrO MOKOJIEHMS,
pacUICIUICHHs, YWCTOTBI TraMeT, He3aBUCUMOro HacienoBanus I. Mennens,
TOMOJIOTUYECKHX PSAAOB B HaciueACTBEHHOW wu3MmeHunBocth H. WM. Baswiosa),
MPUHIUIBI (KOMILIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMM METOJAMH HAyYHOTO TIO3HAHUS, UCIOJIb3yEMbIX B
OMOJIOTHYECKUX  MCCJIEJOBAaHUSAX JKUBBIX OOBEKTOB (OMUCaHHME, HW3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJECIATh CYIIECTBEHHBIE NPHU3HAKU: BHPYCOB, KJIETOK IPOKAPUOT H
AYKapHuoT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCJIE OaKTEpHil,
rpu0OB, PACTEHH, KMBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OPraHOB
pacTeHul, >KMBOTHBIX, YEJOBEKA, MPOLECCOB JKU3HEACSITEIBHOCTH, MPOTEKAIOIINUX B
OpraHM3Max pacTEeHUl, KUBOTHBIX U UYEJOBEKa, OMOJOTMYECKHX MPOIECCOB: 0OMeHa
BelIeCTB (MeTaboJIM3M), TPEBpAIEHUsT DHEPruH, OpOKEHUs, aBTOTPOPHOTO U
reTepoTpo(HOro TUIIOB TNUTaHUSA, (OTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, MeH03a,
ramMeToreHesa, 5SMOpHOreHe3a, MOCTIMOPHUOHAIIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
UHAUBUAYAJIBHOTO PAa3BUTHs OpraHn3Ma (OHTOTEHE3a), B3aUMOJCHCTBUS TE€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMH KIETKH H HX
(YHKUMSAMH, CTPOEHUEM KIIETOK Pa3HbIX TKaHEH U UX PYHKUUIMH, MEKIY OpTraHaAMH U
CUCTEMaMU OpPraHOB Yy PACTEHUH, >KMBOTHBIX M YEJIOBEKAa W UX (QPYHKIUSAMU, MEXKIY
CUCTEeMaMH OpPraHOB W UX (PyHKUMAMH, MEXKIY dTamaMu oOMEHa BEIIECTB, 3TAalaMu
KJIETOYHOTO ILMKJIA ¥ >KU3HEHHBIX LHKIOB OPraHM3MOB, ATallaMU 3MOPUOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PEeHOTUIIOM, (PEHOTUIIOM U (paKkTOpaMu cpeabl OOUTAHMUS;

YMEHUE BBISBIATh OTJIMYUTEIbHBIE MPU3HAKK JKUBBIX CUCTEM, B TOM YHCIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIIOJNb30BaTh COOTBETCTBYIOLIME apryMEHTHI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTHI0 W CHUMBOJIMKY JUISl JIOKAa3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;



YMEHHUE pellaTh OMOJOTUYECKHE 3a/1aud, BBISBJISATH MPUUYMHHO-CIIEJICTBEHHbBIC
CBSI3U MEXKIY HCCIEIyEeMbIMU OMOJIOTHYECKMMU MPOLECCAaMU U SBJICHUSMH, JI€TaTh
BBIBO/JIbI M TPOTHO3bI HA OCHOBAHUM TIOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBIMOJIHATH JIA00PATOPHBIE U MPAKTHYECKUE padOThI, COOIIOAATH MPaBUiia
npu paboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, TPOBEPSATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMM,
dbopMyIHpys 1eTh UCCIAEAOBAHMS, aHATTM3UPOBATh MOMYUYCHHBIE PE3YIbTaThl U JIeTIaTh
BBIBO/IbI;

YMEHUE Y4YacTBOBaTb B YyueOHO-HCCIIEIOBATEIbCKOM pabdoTe 1Mo OHOJIOoTruH,
AKOJOTUUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e NIKOJIbHBIX HAy4YHBIX OOIIECTB, U
MyOJIUYHO MPEACTABIIAThH MOJYyUYCHHBIE PE3yJIbTAThl HA YYCHUIECKUX KOH(DEPEHITUSX;

YMEHHE OILICHUBATh dTUYECKHUE ACTIEKThl COBPEMEHHBIX HCCJIEI0BaHUN B 00J1acTU
Ouoyiornu W  MeOUUMHBI  (KJIOHUPOBAHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMA U CO3/[aHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccruoHambHOM
NEATeIbHOCT B 00J1acTH OWOJIOTHM, MEIUIMHBI, OUOTEXHOJOTHH, BETEPUHAPUU,
CEJILCKOTO XO3SMCTBA, MHIINEBON MPOMBIIUICHHOCTH, YIIyONATh MO3HABATEIbHbIN
MHTEPEC, HAMPaBICHHbI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
OpOJOJDKEHHE  OMOJIOTMYecKoro  oOpa3oBaHMs B OpraHU3alUsaX  CPEHEro
po(eCcCUOHaTBFHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHbIe pe3ybTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUN B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpPA, B
MO3HAHUU 3aKOHOB TMPHUPOJBI U PEIICHUU IKOJOTUUECKUX MpOoOJIeM YeloBeYeCTBa, a
TaKk)k€ B PEIICHHWH BOMPOCOB PAlMOHAJIBLHOIO MPUPOJAOINOIL30BaHUSA, U B
(dbopMHpPOBaHMY IIEHHOCTHOTO OTHOIIEHUSI K TIPUPOJIE, OOIIECTBY, YEJIOBEKY, O BKIAJC
POCCHUICKHUX M 3apyOEKHBIX YUEHBIX-0MO0IOTOB B pa3BUTHE OUOJIOTHH;

YMEHUE BJIAJIETh CHUCTEMOM OHOJOTUYECKMX 3HAHUM, KOTOpas BKIIOYAECT
OTIPE/ICJICHNS U IOHUMaHUE CYIITHOCTH OCHOBOIIOJIAraloluX OMOJIOTMYECKUX TEPMUHOB
Y TOHATUH (BUJ, dKOcUCTeMa, Ouocdepa), OMOJOTHYECKUE TEOPUHU (SBOJIOIMOHHAS
teopust Y. JlapBuna, cunteTuueckas Teopus sBoitonun), yuenus (A. H. Cesepiiosa - o
myTsX W HampaBieHusix sBomonuu, B.M. Bepnaackoro - o Ouocdepe), 3aKoHbBI
(reneruueckoro paBHoBecus J[x. Xapau u B. BaitnOepra, 3apoasimeBoro cxojcrsa K.
M. boapa), nmpaBwia (Munumyma FO. JIubuxa, SKOJOTHMUECKON MUPAMHUILI YHEPTUH),
runotesbl (runotesa «mupa PHK» V. I'unGepTta);

YMEHHE BJIaJIETh OCHOBHBIMU METOJaMU HAyYHOT'O MO3HAHUS, UCIIOIb3YEMbIMU B
OMOJIOTUYECKHUX MCCIIEIOBAHUSIX JKUBBIX OOBEKTOB U SKOCUCTEM (OIMMCaHUE, U3MEPEHUE,
HaOMIOZICHUE, JKCIEPUMEHT), CIMOCOO0aMH BBISBICHUS U OIEHKH AaHTPOMOTEHHBIX
U3MEHECHUH B IIPUPO/IE;



YMEHUE BbICIATH CYIIECTBEHHbIE MPU3HAKU: BUI0B, OMOT€OII€HO30B, 3KOCUCTEM

u Ouocdepbl, CTaOMIN3UPYIOMIETO, ABIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO

otbopa, IJIONATPUIECKOTO U CUMTIATPUYECKOTO
BUI000pa30BaHus, BIAUSHUS JBWKYIIUX CHJI SBOJIONMK HA FeHO(POH] MOIMYJISIUH,
IPUCIIOCOOJICHHOCTH OPraHMW3MOB K cpefie OOWMTaHHWs, YepeOBaHMs HAIPABJICHUM
HBOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHAaBIMBAaTh B3aHUMOCBSI3M MEXKAY MpOIECCaMU  DBOJIOIUH,
JIBIDKYIIUMHA CHUJIAaMH  aHTPOIIOT€HE3a, KOMIIOHCHTAMH Pa3IUYHBIX JKOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OpraHU3MOB;

yMEHUe BBISIBIISITH OTJINYUTEIbHBIC PU3HAKH KUBBIX CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJOB K cCpele OOWTaHWs, a0MOTHYECKMX W OWOTHYECKUX
KOMITOHEHTOB DKOCHCTEM, B3aUMOCBSI3€H OPTaHN3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX
W3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIME AaAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHUIO W CHMBOJIMKY JUIsl JOKa3aTelbCTBa POJICTBA OPTraHW3MOB PAa3HBIX
CHUCTEMATHYCCKUX TPYMI, B3aUMOCBS3W OPTaHU3MOB MU CpeAbl OOWTAHWSI, €IUHCTBA
YeJIOBEYECKIX pac, HEOOXOIMMOCTH COXPAaHEHHUs MHOr000pasus BUIOB M SKOCHUCTEM
KaK YCJIOBUSI COCYIIECTBOBAHUS MPUPOJIbI U YETIOBEUECTBA;

YMEHHUE pellaTh OMOJOTUYECKHE 3aJaud, BBISBISATH MPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKJy HCCIEAYEMbIMU OMOJOTHYECKMMU MPOLIECCaMU U SBJICHHUSIMU, J€laTh
BBIBOIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYICHHBIX PE3yJIbTATOB;

YMEHHE BBITIOJIHATH 1a00paTOpHbIE U MPAaKTUYECKHE paboThI, COOMIOAATH IPaBHiIa
npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh TUTIOTE3bI, MPOBEPSATH UX KCIEPUMEHTAIBHBIMU CPEJACTBAMH,
dbopMynHpys 11eJIb UCCIEAOBAHMS, aHATTU3UPOBATh MOJYUYCHHBIE PE3YyJIbTaThl U JI€NaTh
BBIBO/IBI,

YyMEHHE YYacTBOBaTh B Yy4e€OHO-HMCCIIEIOBATEILCKOM paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOAMMOM Ha 0a3e NIKOJBHBIX HAy4YHBIX OOINECTB, H
yOJIUYHO MPEACTABISTH MOTYyUYEHHBIE Pe3YyIbTAaThl HA YICHUYECKUX KOH(PEPECHIIHIX;

yMEHUE OIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUM >KU3HU, YEIOBEKA U
YelIOBEYECKMX pac, O NPUYMHAX, MOCIEICTBUAX M CHOco0ax MpPeaOTBpPALICHHS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccruoHaaIbHOMI
JESATETLHOCTH B OOJACTH OWOJIOTHH, DKOJOTHH, TMPHUPOAOINOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3iCTBA, MHUIICBOMN
IPOMBITIIUICHHOCTH, YIUIYOJIsITh TI03HABATENbHBIM HWHTEPEC, HAINpaBJICHHBIM Ha
OCO3HaHHBIM BHIOOP COOTBETCTBYIOIICH Mpodeccnu U MPOAOIKEHNE OHOIOTHYECKOTO
o0pa3oBaHMsI B OpraHU3aIUSIX CPETHET0 MPOo(heCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouanuyecTBO yacon
HaumeHoBaHue pa3iesioB H TeM Konrpoannbie | IlpakTuueckue | IJaeKTpoHHBIE (LH(POBDLIE)
Ne n/n NMPOrpamMmMbl Beero padoThI padoThI o0pa3oBaTte/ibHbIE pecypchl
https://lesson.edu.ru/lesson/
1 buonorus kak Hayka 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
2 JKuBbIe cHCTEMBI U UX U3yUCHHE 2 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
3 buonorus kinerku 2 0 0.5 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
4 XuMudecKkasi OpraHu3anus KIeTKH 10 1 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
5 CrpoeHnue 1 pyHKINU KIETKU 8 1 2 https://www.yaklass.ru/p/biologia#program-
10-klass
OGMCH BEIICCTB H IIPEBpALICHHE https:// Iesson.edu.ru/lesson{ _
6 9 1 1 https://www.yaklass.ru/p/biologia#program-
OHEPTHH B KIICTKC 10-klass
T — p—— https:// Iesson.edu.ru/lesson{ _
7 . 9 1 05 https://www.yaklass.ru/p/biologia#program-
peanu3anus €€ B KIETKE 10-klass
https://lesson.edu.ru/lesson/
8 JKu3HEeHHBIH UK KJIETKH 6 0.5 1 https://www.yaklass.ru/p/biologia#program-
10-klass



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

https://lesson.edu.ru/lesson/
9 CTpoeHHe u (byHKHI/H/[ OpraHU3MOB 17 15 15 https://ww.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
PaSMHO)KCHI/IC 58 paSBI/ITI/IC _ A
10 8 0.5 1.5 https://www.yaklass.ru/p/biologia#program-
OpraHnu3smMoB
10-klass
I'eneTtuka - Hayka o https://lesson.edu.ru/lesson/
11 HACJIEACTBEHHOCTH U N3MEHYNBOCTH 2 0 05 https://www.yaklass.ru/p/biologia#program-
OpraHU3MOB 10-klass
https://lesson.edu.ru/lesson/
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0.5 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
14 I'eneTuka denoBeka 3 0.25 0.5 https://mwww.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
15 Cenekiusi OpraHu3MoB 4 0.25 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
BI/IOTCXHOJ’IOTI/IH N CUHTCTHNUCCKAas . .
16 4 0.25 0 https://www.yaklass.ru/p/biologia#program-
ounosorus
10-klass
https://lesson.edu.ru/lesson/
17 PesepBHOE Bpemst 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
OBHIEE KOJIMYECTBO YACOB I10
102 8.75 13

I[TPOTPAMME



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

11 KJIACC

KoaudecTBO 9acoB

Ne HanmeHoBaHue pa3aesioB U TeM Kontpoabubie | IlpakTnueckue JyiekTpoHHbBbIEe (LM (PPOBHIE)
n/n MPOrpamMMbl Bcero padoThI padoThI o0pa3oBaTe/ibHbIE pecypchl
3aposKaeHNE U Pa3BUTHE https://lesson.edu.ru/06/11
1 SBOJIIOIIMOHHBIX MTPEJICTABIICHUH B 4 0.25 0 https://www.yaklass.rU/p/biologia#program-11-klass
OHoJIorHu
https://lesson.edu.ru/06/11
) MHKpPOSBOIIOLHS U €8 Pe3yIIBTaThl 14 15 2 https://www.yaklass.rU/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
3 Makpo3BOIONHS U €8 Pe3yIbTaThl 6 05 0 https://www.yaklass.ru/p/biologia#program-11-klass
b https://lesson.edu.ru/06/11
4 POUCXOIVICHHE H pA3BHTHE KHIHH Ha 15 1.5 15 https://www.yaklass.ru/p/biologia#program-11-klass
3emite
n https://lesson.edu.ru/06/11
5 POUCXOXKACHUC HEII0BCKA - 10 1 1 https://www.yaklass.ru/p/biologiatprogram-11-klass
AHTPONOTEHE3
OKojorus — Hayka o
B3aMMOOTHOLIEHHUSAX OPraHU3MOB U https://lesson.edu.ru/06/11
6 3 0.25 05 _ L
HaJIOPTaHU3MEHHBIX CUCTEM C https://www.yaklass.ru/p/biologia#program-11-klass
OKpY>Karolleu cpeaoit
https://lesson.edu.ru/06/11
7 OpraHu3MBI 1 cpejia OOUTaHHs 9 1 15 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
8 DKOJIOTHS BUAOB H MOMYISAIIHiA 9 1 05 https://www.yaklass.ru/p/biologia#program-11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass

DKOJIOTHS COOOIIECTB. DKOJIOTNYeCKue

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

9 12 1 05 https://www.yaklass.rU/p/biologia#program-11-klass
CHUCTEMBI

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

10 Buocdepa - r106a1bHas JKOCHCTeMA 6 05 0 https://www.yaklass.rU/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

11 YenoBek 1 OKPYKaomas cpeia 6 05 0 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

12 PesepBHOE BpeMs 8 05 0 https://www.yaklass.ru/p/biologia#program-11-klass

OBIIEE KOJIMYECTBO YACOB I1O
102 9.5 7.5

I[TPOI'PAMME



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acos
Ne Kontposabubie |[IpakTudeckue |/lara DJIeKTPOHHBbIE HH(PPOBLIE
Tema ypoka Bcero
n/n padoThI padoThI H3Yy4YeHUs oOpa3oBaTe/ibHbIE PeCcypChl
buosorus Kak KOMIUIEKCHAs HayKa https://lesson.edu.ru/lesson/
1 Y KaK 4acTh COBPEMEHHOIO 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
o01ecTsa Kklass
https://lesson.edu.ru/lesson/
2 JKuBbIE CMCTEMBI M MX CBOMCTBA 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
YpoBHEBas OpraHu3aus KUBBIX j )
3 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
CUCTEM
klass
VICTODHS OTKDLITHS K H3VICHHIS https://lesson.edu.ru/lesson/
4 P P ya 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
KJICTKH. KHGTO‘IHaH TCOpI/ISI
klass
Mertoasl MOJEKYIAPHOU U
KJIETOYHON OMOJIOTUH.
[IpaxkTnueckas padbota «M3yuenue https://lesson.edu.ru/lesson/
5 METOHO0B KJIETOYHOI OMOJIOrun 1 0 05 https://www.yaklass.ru/p/biologia#program- 10-
(xpomarorpadwust, s5ekTpodopes, klass
mddepenimanbHoe
nentpudyruposaunue, [111P)»
https://lesson.edu.ru/lesson/
6 XUMHUYECKUH COCTAB KJIETKHU 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
7 MuHepanbHbIC BEIIECTBA KIETKH, 1 0.25 0 https://lesson.edu.ru/lesson/



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/

X OHOJIOruYecKast POJb

https://www.yaklass.ru/p/biologia#program- 10-

klass

OpraHuyeckre BEIecTBa KICTKH
— Oenku. JlabopaTopHas paboTa

https://lesson.edu.ru/lesson/

8 «O0Hapyx)eHHe OCIKOB C 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
IOMOILBIO KAYECTBEHHBIX klass
peakiuin»
. https://lesson.edu.ru/lesson/
CgoiicTBa, kmaccuukanus u L
9 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
¢yHKIMN O6enKOoB
klass
Opramueckue BeIecTsa KIeTKH https://lesson.edu.ru/lesson/
10 P 0 0 https://www.yaklass.ru/p/biologia#program- 10-
— YTJIeBOIbI
klass
OpraHueckue BelecTsa KIeTKH https://lesson.edu.ru/lesson/
11 P 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
— JIMITN IbI
klass
Hyxnennosele kucnotsl. JJHK n
PHK. JIaboparopnast pabota https://lesson.edu.ru/lesson/
12 «HMccnenoBanne HYKICHHOBBIX 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
KHCJIOT, BBIJICJICHHBIX U3 KJIICTOK @
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u pynkuuu ATO. https://lesson.edu.ru/lesson/
13 Hpyrue nykiaeozuarpudochats 0 0 https://www.yaklass.ru/p/biologia#program- 10-
(HT®) Klass
CexsenupoBanue JIHK. MeTost https://lesson.edu.ru/lesson/
14 TCHOMUKH, TPAHCKPHUITTOMUKH, 0 0 https://www.yaklass.ru/p/biologia#program- 10-
POTEOMUKH klass
https://lesson.edu.ru/lesson/
15 MeTobl CTPYKTYpHOI OHOTOTUI 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-

klass



https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

TuIe! KIeToK.

https://lesson.edu.ru/lesson/

16 0 0 https://www.yaklass.ru/p/biologia#program- 10-
[TpokapuoTtuueckas KieTka
klass
CTpoeHHe 5yKapuOTHIeCK Ol https://lesson.edu.ru/lesson/
17 kterky. [lpakTirseckad paboTa 0 05 https://www.yaklass.ru/p/biologia#program- 10-
«/3yueHne CBOMCTB KJIETOYHOM Klass
MEMOpaHbI»
https://lesson.edu.ru/lesson/
18 HOBerHOCTHBIﬁ armapar KJIeTKH 0 0 https://WWW.yakIaSS.ru/p/biologia#program- 10-
klass
OnHOMEMOpaHHBIC OPTaHOHIBI
kietku. [IpakTrdeckas pabora https://lesson.edu.ru/lesson/
19 «M3yuenue ABUKEHUS 0 05 https://www.yaklass.ru/p/biologia#program- 10-
LUTOIUIa3MbI B pACTUTEIbHBIX Kklass
KIICTKAX»
[ToyaBTOHOMHBIE OPTaHOUIBI
ICTCTKH: MITOXOH/IPHH, TLTACTHIBL https://lesson.edu.ru/lesson/
20 JlaboparopHas padora 0 05 https://www.yaklass.ru/p/biologia#program- 10-
«MccnenoBanue miaa3mMoau3a u Klass
JIeTIa3MOIM3a B PACTUTENbHBIX
KJIETKaX»
HeMeMODaAHHELE ODFAHOMIEL https://lesson.edu.ru/lesson/
21 p p g 05 0 https://www.yaklass.ru/p/biologia#program- 10-
KJIETKU
klass
https://lesson.edu.ru/lesson/
22 Crpoenue u pyHKIHUHU sApa 05 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
CpaBHuUTENbHAS XapaKTEPUCTUKA https://lesson.edu.ru/lesson/
23 KJIETOK dyKapHoT. JlabopaTopHas 0 05 https://www.yaklass.ru/p/biologia#program- 10-

pabora «3yueHnue cTpoeHust

klass



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
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KJICTOK pa3JIMYHBIX OPraHUu3MOB»

AccuMWIANAS U JUCCUMUIIALAS —
JIBE CTOPOHBI MeTaboau3Ma. THITbI
oOMeHa BEIleCTB.

https://lesson.edu.ru/lesson/

24 JlaboparopHas padota «3ydeHue 0 0.25 https://www.yaklass.ru/p/biologia#program- 10-
KaTaJIUTHYECKON aKTUBHOCTH Kklass
dbepMeHTOB (Ha IpUMEpE aMUITa3hI
WM KaTaiasbl)»
depMEHTaTUBHBIN XapaKTep
PEaKIHMi KIETOYHOTO
metabonu3ma. JlaboparopHas
aGora «V3VacHIe https://lesson.edu.ru/lesson/
25 P v 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
(hepMEHTATUBHOTO PACIICTUICHUS Klass
MepOKCHUIa BOJIOPO/Ia B
PACTUTENBHBIX U KUBOTHBIX
KJIETKaX)»
https://lesson.edu.ru/lesson/
benku-akTuBaTOphl M OEIKU- . .
26 0 0 https://www.yaklass.ru/p/biologia#program- 10-
UHTUOUTOPBI
klass
ABTOTpOdHb THI 06MEHA https://lesson.edu.ru/lesson/
27 P 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
BEILIECTB
klass
https://lesson.edu.ru/lesson/
28 dortocunTe’ 0 0 https://www.yaklass.ru/p/biologia#program- 10-
Kklass
XemocuHtes. JlaboparopHas https://lesson.edu.ru/lesson/
29 pabota «CpaBHEHHUE MPOIIECCOB 0 0.25 https://www.yaklass.ru/p/biologia#program- 10-
(OTOCHHTE3a U XEMOCHHTES3A klass
30 AHa5poGHbIC Opranm3MeL. Brs! 05 0 https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-
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opoxenus. JlaboparopHas padora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS
U JIBIXQHUSD)

10-klass

AspoOHBIE OpTraHU3MBbI. DTaIbI

https://lesson.edu.ru/lesson/

31 0 0 https://www.yaklass.ru/p/biologia#program- 10-
HHEPreTHYECKOro oOMeHa Klass
DHeprus MeMOpaHHOTO IPAIUCHTA https://lesson.edu.ru/lesson/
32 npoToHoB. Cunte3 AT®: pabora 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
poTOHHON AT®- cuHTA3BI klass
https://lesson.edu.ru/lesson/
33 Peakuuu MaTpuuHOro cuHTE3a 0 0 https://www.yaklass.ru/p/biologia#program- 10-
Kklass
TpaHCKPHIIIA — MATPHIHbIH https://lesson.edu.ru/lesson/
34 p P p 0 0 https://www.yaklass.ru/p/biologia#program- 10-
cunte3 PHK Klass
https://lesson.edu.ru/lesson/
35 Tpaucasmus u e€ sTanbl 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
KoaupoBanue amuHokucnot. Poib . .
36 0 0 https://www.yaklass.ru/p/biologia#program- 10-
pubocom B OmocuHTe3€e Oenka Klass
OpraHH3aLHS TEHOMA Y IDOKAPHOT https://lesson.edu.ru/lesson/
37 p yHpoxap 0 0 https://www.yaklass.ru/p/biologia#program- 10-
U DYKapuoT Klass
MoOCKVISIDHBLE MCXAHM3MEL https://lesson.edu.ru/lesson/
38 YPIP 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
SKCTIPECCUH TEHOB Y 3YKapHUOT Klass
39 Bupycsl — BHEKIIETOUHBIE (POPMBI 0 05 https://lesson.edu.ru/lesson/

SKU3HU U O0JIMraTHBIE

https://www.yaklass.ru/p/biologia#program-
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napasuThl. [IpakTiueckas pabora
«Co3zanue Mo/iesid BUPYyCa»

10-klass

BupycHsle 3a001eBaHNs YETIOBEKa,

https://lesson.edu.ru/lesson/

40 . 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
JKHUBOTHBIX, paCTeHI/II/I
Kklass
https://lesson.edu.ru/lesson/
HanorexHomoruu B OMOJI0IrUY U . .
41 0.5 0 https://www.yaklass.ru/p/biologia#program- 10-
MEIULIHE
klass
https://lesson.edu.ru/lesson/
42 JKu3HEeHHBIN UK KIIETKH 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
43 Marpuusnsiii cunte3 JJHK 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
Xpomocomsl. JlabopaTopHas https://lesson.edu.ru/lesson/
44 pabota «3yueHne XxpoMocoM Ha 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
FOTOBBIX MUKPOIIPENapaTax» klass
https://lesson.edu.ru/lesson/
45 Jenenue KIETKH — MHUTO3 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota https://lesson.edu.ru/lesson/
46 «Habnronenre MuTO3a B KJIIETKAX 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
KOHYMKa KOpeIIKa JTyKa (Ha klass
TOTOBBIX MUKpOIpenapaTax)»
PeryIISHs KU3HEHHOTO KA https://lesson.edu.ru/lesson/
47 4 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
KJIETOK
klass
https://lesson.edu.ru/lesson/
48 Opranusm Kak eIuHOe 1ENI0e 0.25 0 D

https://www.yaklass.ru/p/biologia#program-
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10-klass

Txanu pactenuii. JlabopaTopHas

https://lesson.edu.ru/lesson/

49 pabora «3yuenue Tkanen 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
pacTeHui» klass
TkaHM )KMBOTHBIX U YEJIOBEKA. https://lesson.edu.ru/lesson/
50 JlaGopaTtophas pabota «3yueHue 0 05 https://www.yaklass.ru/p/biologia#program- 10-
TKaHEH KUBOTHBIX) Klass
Oprassl. CHCTEMBI OPTraHOB. https://lesson.edu.ru/lesson/
o1 JlaboparopHas pabota «3yueHue 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
OPTaHOB I[BETKOBOTO PACTCHUS klass
https://lesson.edu.ru/lesson/
52 Oropa Tena OpraHu3MoB 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
53 JIBr>KeHHe OpraHu3MOB 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
54 [TuTanue opraHu3mMoB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
ITuTtaHne MO3BOHOYHBIX https://lesson.edu.ru/lesson/
55 ’)KUBOTHBIX. [ [ueBapurenbHas 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
CHCTEMA JelloBeKa Klass
https://lesson.edu.ru/lesson/
56 JpIxaHue opranu3MoB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
TTbIXaHHE T03BOHOUHBIX https://lesson.edu.ru/lesson/
57 0 0 https://www.yaklass.ru/p/biologia#program- 10-
JKHBOTHBIX M YeJIOBEKa klass
58 TpaHCIIOpT BEMIECTB y 0 0 https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-
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OpraHu3MOB

10-klass

KpOBCHOCHaH cucrema

https://lesson.edu.ru/lesson/

59 MMO3BOHOYHEBIX YKUBOTHBIX U 0 0 https://www.yaklass.ru/p/biologia#program- 10-
YejoBeKa Klass
https://lesson.edu.ru/lesson/
60 Brienenune y opranuzMoB 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
61 3aiura y Opranu3MoB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
62 MMMyHHas cuctema yenoBeka 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
T ——— https:// Iesson.edu.ru/lesson/_ _
63 0 0 https://www.yaklass.ru/p/biologia#program- 10-
OpraHu3MoB
klass
I'ymMopanbHast perymsius u https://lesson.edu.ru/lesson/
64 JHJIOKpPUHHAs CUCTEMA )KUBOTHBIX 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
U YesioBeKa Kklass
https://lesson.edu.ru/lesson/
65 DopMBI pa3sMHOKEHNS OPTaHU3MOB 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
66 [TooBOE pa3sMHOMKEHHE 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
67 Meiios 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
68 I'amerorenes. OOpa3oBaHue U 0 05 https://lesson.edu.ru/lesson/

Pa3BUTHUC TTOJIOBBIX KJICTOK.

https://www.yaklass.ru/p/biologia#program-
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JlaGopaTtophas pabota «3yueHue
CTPOCHHUS TOJIOBBIX KJIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

10-klass

NHauBuyaibHOE pa3BUTHE

https://lesson.edu.ru/lesson/

69 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
OpPTaHU3MOB — OHTOTEHE3 K
ass
3aKJTaIKa OPraHOB M TKAHCH 13 https://lesson.edu.ru/lesson/
70 P 0 0 https://www.yaklass.ru/p/biologia#program- 10-
3apOIBIIICBHIX JINCTKOB Kl
ass
POCT n paSBI/ITI/Ie JKHNUBOTHBIX.
JlaGopaTtopHnast pabora https://lesson.edu.ru/lesson/
71 «BpIsBICHNE TPU3HAKOB CXO/ICTBA 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
3apOJIbIIIeH TO3BOHOYHBIX Klass
JKUBOTHBIX)»
PasMHOxkeHUE U pa3BUTHE https://lesson.edu.ru/lesson/
72 pactenwmii. JlaboparopHas pabora 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
«CTpoeHye OpraHoB Pa3MHOKEHUSI klass
BBICIIMX PACTEHUI»
https://lesson.edu.ru/lesson/
Uctopus ctaHOBIEHUS U pa3BUTHS j .
73 0 0 https://www.yaklass.ru/p/biologia#program- 10-
TeHETHKU KaK HAyK1
klass
OCHOBHBIE TTOHATHS U CUMBOJIBI
https://lesson.edu.ru/lesson/
reHetuku. JlaboparopHas pabora L
74 0 05 https://www.yaklass.ru/p/biologia#program- 10-
«/Ipo3oduna kak 00bEKT Klass
T€HETHYECKUX UCCIIENOBAHUI
3aKOHOMEPHOCTH HaCJIE0BaHU https://lesson.edu.ru/lesson/
75 MPU3HAKOB. MOHOTHOpHIHOE 0 05 https://www.yaklass.ru/p/biologia#program- 10-

CKpCIIUBaHUC. HpaKTqucxas{

klass
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pabora "M3ydyeHue pe3yabTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Tpo30¢wIbT"

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

https://lesson.edu.ru/lesson/

76 0 0 https://www.yaklass.ru/p/biologia#program- 10-
MOHOTHOPHUAHOTO CKPEIIMBAHUS
klass
A https://lesson.edu.ru/lesson/
77 HAJTUSUPYIOIICC CKPCIIMBAHNC. 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
Henonnoe noMuHupoBanue
klass
UTHOPUIHOE CKPEIUBAHUE.
ﬁ pHA % B 1 https://lesson.edu.ru/lesson/
78 pakiHcckas pabota «vI3yHcHHe 0 05 https://www.yaklass.ru/p/biologia#program- 10-
pe3yIbTaTOB TUTHOPHIHOTO Klass
CKPELIMBAHUSA y APO3OPHIIBI)
S a— https://lesson.edu.ru/lesson/
79 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
JTUTHOPHUIHOTO CKPEIIMBAHUS
klass
ClieTIIeHHO® HACTEIOBAMIE https://lesson.edu.ru/lesson/
80 0 0 https://www.yaklass.ru/p/biologia#program- 10-
MPU3HAKOB
klass
X DOMOCOMHAS TEODIS https://lesson.edu.ru/lesson/
81 P p 0 0 https://www.yaklass.ru/p/biologia#program- 10-
HACJIEICTBEHHOCTH
klass
https://lesson.edu.ru/lesson/
82 I'eneruka mona 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
https://lesson.edu.ru/lesson/
83 ['eHOTHII KaK LIEJIOCTHAS CHCTEMA 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
I'eHeTHUeCcKMii KOHTPOJIL PA3BUTHS https://lesson.edu.ru/lesson/
84 petbp 0.25 0 p

pacTeHul, KUBOTHBIX U

https://www.yaklass.ru/p/biologia#program-
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YCJIOBCKa

10-klass

M3MeHunBOCTh NpHU3HAKOB. Bubl

https://lesson.edu.ru/lesson/

85 0 0 https://www.yaklass.ru/p/biologia#program- 10-
U3MEHYUBOCTH
klass
Mo duKaiioHHas https://lesson.edu.ru/lesson/
86 8 H 0 0 https://www.yaklass.ru/p/biologia#program- 10-
N3MCHYUBOCTDb
Kklass
Bapuaunonsslii psia u
BapI/IaIII/IOHHaFI KpI/IBafl.
JlaboparopHas paboTa https://lesson.edu.ru/lesson/
87 «MccnenoBanye 3akOHOMEPHOCTEN 0 05 https://www.yaklass.ru/p/biologia#program- 10-
MOJM(PUKALIMOHHOM Kklass
n3MeH4HUBOCTH. [TocTpoeHue
BapUallMOHHOIO psja U
BApUALIMOHHON KPUBOW»
r https://lesson.edu.ru/lesson/
388 CHOTHIIYCCKAT USMCHIUBOCTD. 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
KoMmOnHaTBHAA N3MEHUYUBOCTD
Kklass
MyrtanunonHsas N3MEHUYHNBOCTb.
n Y:Kfﬂq cas paboTa «MyTari https://lesson.edu.ru/lesson/
89 p ec pabo yrat 0 05 https://www.yaklass.ru/p/biologia#program- 10-
y Ipo30(duitel (Ha TOTOBBIX Klass
MUKpOIpernaparax )
3aKOHOMEPHOCTH MYTAaIlMOHHOTO https://lesson.edu.ru/lesson/
90 npoiiecca. DNUTeHETUKA U 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
AMIUTEHOMHKA Kklass
I'eneTnka JenoBeka. https://lesson.edu.ru/lesson/
91 [IpakTuyeckas pabora 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-

«CocTaBiIEHUE U aHAJIN3

klass
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POAOCIOBHON»

https://lesson.edu.ru/lesson/

92 MeToapl MEAUITMHCKOI T'€HETUKHU 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
3HaueHUE METUIIMHCKOU T'€HETUKHU
T ———— https://lesson.edu.ru/lesson/
93 P P . 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
TeHETHYECKUX 3a00I€BaHUI
klass
YyeJIoBeKa
OCHOBHBIE TTIOHATHUS CEIIEKIUH.
TlaGonaTobias babora «M3vaerie https://lesson.edu.ru/lesson/
94 patop p yqu 0 05 https://www.yaklass.ru/p/biologia#program- 10-
COpPTOB KYJIbTYPHBIX pacTEHUN U Klass
HOpOI{ JOMAITHUX KUBOTHBIX)»
MeTompl CeICKIIMOHHON pabOTHI. https://lesson.edu.ru/lesson/
95 JlaboparopHas pabota «/3ydeHue 0 0.5 https://www.yaklass.ru/p/biologia#program- 10-
METOJIOB CEJIEKIIUU PACTEHHN» klass
JlocTryKeHus cenekluu pacTeHU https://lesson.edu.ru/lesson/
96 1 KUBOTHBIX. [IpakTiueckas 0 0 https://www.yaklass.ru/p/biologia#program- 10-
paboTra «IIpuBHBKA pacTEHHI» klass
CoxpaHeHnue, n3y4eHue u https://lesson.edu.ru/lesson/
97 HCIIOJIb30BAHKUE TEHETUUECKUX 0.25 0 https://www.yaklass.ru/p/biologia#program- 10-
pecypcoB klass
BI/IOTeXHOJ'IOFI/ISI KaK HaYKa nu
OTPaCITb IPOH3BOMICTEA https://lesson.edu.ru/lesson/
98 P P ' 0 05 https://www.yaklass.ru/p/biologia#program- 10-
[IpakTuueckas pabora «3ydeHune Klass
00BEKTOB OMOTEXHOIOT I
https://lesson.edu.ru/lesson/
OCHOBHBIE HaIlPaBJICHUS i .
99 . 0 0 https://www.yaklass.ru/p/biologia#program- 10-
CUHTETUYECKON OMOJIOTUH
klass
100 XpOMOCOMHasI U TCHHAS 0.25 0 https://lesson.edu.ru/lesson/
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HHXCHEPUA

https://www.yaklass.ru/p/biologia#program- 10-

klass

https://lesson.edu.ru/lesson/

101 Menuuusckre OMOTEXHOIOTUU 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
klass
PesepBubiii ypok. [loBTOpeHue, https://lesson.edu.ru/lesson/
102 000011IeHHEe, CUCTEMATH3AIUS 1 0 0 https://www.yaklass.ru/p/biologia#program- 10-
3HAHUH klass
OBUIEE KOJIMYECTBO YACOB IIO
- 102 8.75 135

I[TPOI'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Konrpouabsnsie | IIpakruyeckue Hara JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka Bcero
n/n padoThI padoThI U3y4YeHHus o0pa3oBaTe/ibHbIE Pecypchl
https://lesson.edu.ru/06/11
DBoumoronHast Teopus Y. 1 0 0 https://www.yaklass.ru/p/biologia#program- 11-
apBuHa Kklass
https://lesson.edu.ru/06/11
JIBrKyI1IME CHIIBI 3BOIIOLUN 1 0 0 https://www.yaklass.ru/p/biologia#program- 11-
Bu10B 10 Y. JlapBuny Kklass
https://lesson.edu.ru/06/11
Bopnrba 3a cymiectBoBanue, . .
. https://www.yaklass.ru/p/biologia#program- 11-
€CTECTBEHHBIU U 1 0 0 Klass
UCKYCCTBEHHBIN 0TOOp
https://lesson.edu.ru/06/11
dopmupoBaHue . .
. https://www.yaklass.ru/p/biologia#program- 11-
CUHTETHUYECKOH TEOpUH 1 0.25 0 Klass
SBOIIOLUHU -
https://lesson.edu.ru/06/11
JTalbl BOJIIOIUOHHOTO . .
https://www.yaklass.ru/p/biologia#program- 11-
Ipolecca: MUKPOIBOJIFOLIUA 1 0 0 Klass
1 MaKpOdBOJTIOITHUS
https://lesson.edu.ru/06/11
[Tonmymsanms — . .
https://www.yaklass.ru/p/biologia#program- 11-
dJIEMEHTapHas €ANHULIA 1 0 0 Klass
3BOJIOIINU
3aK0H T€HETUYECKOTO 1 0 05 https://lesson.edu.ru/06/11
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paBHoBecus [Ix. Xapau, B.
Baitn6epra. JlabopaTopHas
paboTta «BplsiBieHHe
U3MEHYUBOCTH y 0CO0€eH
OJTHOTO BUA»

https://www.yaklass.ru/p/biologia#program- 11-

klass

DnemeHTapHbIE (HaKTOPBI

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

https://www.yaklass.ru/p/biologia#program- 11-

8 3BOJIFOLIMHA 0 0 Klass
https://lesson.edu.ru/06/11
DddexT ocHOBaTEIS. o
https://www.yaklass.ru/p/biologia#program- 11-
9 O ekt OyTHIIIOUHOTO 0.25 0 Klass
TOPJIBIIIKA
Murparin. U3ossinn https://lesson.edu.ru/06/11
10 MO YJISALIIA: 0 0 https://www.yaklass.ru/p/biologia#program- 11-
reorpaduueckas, klass
Omosrormueckas
EeTecTBeHHbH 0T60D — https://lesson.edu.ru/06/11
. p https://www.yaklass.ru/p/biologia#program-11-
11 HANPABISIOMUN (hakTop 0.25 0 Klass
IBOJTIOITUU o
https://lesson.edu.ru/06/11
. https://www.yaklass.ru/p/biologia#program- 11-
12 [TomoBoit oTOOP 0.5 0 Klass
[IpucnocobaeHHOCTh
OpraHU3MOB KaK pe3yJbTaT https://lesson.edu.ru/06/11
13 MHKPOIBOJIIOLHH. 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
JlaboparopHas pabora Klass

«M3ydyenune apomopdo30B u
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WIM0AIANTAlIMN Y paCTEHHI
U YKUBOTHBIX)

[Tpumeps! mpucrnocobIeHn i
Yy OPraHU3MOB:

MopdoIoruUecKue,
(bu3nOIOrNIecKHe,
OMOXMMHYECKHE, https://lesson.edu.ru/06/11
14 [IOBECHYECKUE. 0 05 https://www.yaklass.ru/p/biologia#program- 11-
JlabopaTtopHnast pabota Klass
«[Ipucnocobienus
OpPTaHU3MOB U UX
OTHOCHUTCJIbHAsA
1eJIeCO00Pa3HOCTH Y
Bupn, ero xpurepuu u
CTpyKTypa. JJabopaTopHas https://lesson.edu.ru/06/11
15 pabota «CpaBHEHHE BUJIOB 0 05 https://www.yaklass.ru/p/biologia#program- 11-
110 MOP(OTOTHIECKOMY Klass
KPUTEPUIO»
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
16 CtpykTypa Buaa 0 0 Klass
https://lesson.edu.ru/06/11
Bunoobpa3zoBanue kax https://www.yaklass.ru/p/biologia#program- 11-
o pe3ynbTaT MUKPOIBOIIOLUU 0 0 klass
https://lesson.edu.ru/06/11
18 CB43b MUKPOABOJIIOIUY U 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-

SIMHUICMHOJIOITNH

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

MakposBoTIOIHA. . ]
https.//www.yaklass.ru/p/biologia#program-11-
19 ITaneonTosnornyeckue 0 Klass
MCTObI U3YYCHUS 3BOJIIOIUN
https://lesson.edu.ru/06/11
buoreorpaduueckue MeTo b1 https://www.yaklass.ru/p/biologia#program- 11-
20 M3Y4YEHUS HBOJIFOLIUU 0.25 klass
OMOpHOIOTHUECKUE U https://lesson.edu.ru/06/11
21 CpPaBHUTEIIBHO- 0 https://www.yaklass.ru/p/biologia#program- 11-
MOP(}OITOTHUECKHE METO IbI Kklass
HN3YUCHUA 3BOJJIIOIHUU
MouteKynspHOr€HETUYECKUE, https://lesson.edu.ru/06/11
22 OMOXUMHUYECKHE U 0 https://www.yaklass.ru/p/biologia#program- 11-
MaTEMAaTHYCCKUEC METObI @
HU3YUCHUA DBOJJIIOIHUN
https://lesson.edu.ru/06/11
OO0111e 3aKOHOMEPHOCTH https://www.yaklass.ru/p/biologia#program- 11-
23 SBOJIOLUH 0 klass
P —— https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program-11-
24 HepaBHoMepHOCTH TEMITOB 0.25 Klass
IBOJTFOIIUU
Hay4Hbie THITOTE351 https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program- 11-
25 IIPOUCXOXKIAECHUS )KU3HU HA 0 Klass
3emiie -
26 JloHay4yHBIE TIpEICTABICHUS 0 https://lesson.edu.ru/06/11
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0 3apOXKICHNHU XKU3HU

https://www.yaklass.ru/p/biologia#program- 11-

klass

OCHOBHBIE dTaNbl

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

https://www.yaklass.ru/p/biologia#program- 11-

2! HEOPraHUYECKOM DBOJIOLUH 0.25 0 klass
https://lesson.edu.ru/06/11
I'unotessl 3apoxIeHUs https://www.yaklass.ru/p/biologia#program- 11-
28 0 0
JKU3HU Klass
Ucropus 3emnu u MeTonpl €€
ES?GHM' 5 https://lesson.edu.ru/06/11
29 aboparopra pabota 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
«3y4eHue u onucaHue Klass
HCKOIIa€MbIX OCTAaTKOB
JPEBHUX OPTraHU3MOB)
https://lesson.edu.ru/06/11
30 Hauanbnsbie sTans 0 0 https://www.yaklass.ru/p/biologia#program- 11-
OpraHUYECKOMN IBOJIOLNH Kklass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
31 DBOJIOIHUS SYKApPHOT 0 0 Klass
OCHOBHBIE TaNbl YBOJIIOIIUT
pPacTUTENIBHOTO MHPA. https://lesson.edu.ru/06/11
32 IMpakTrueckas pabora 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-

«M3y4enne ocooeHHOCTEH
CTPOCHUS

klass



https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
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pacTeHui pa3HbIX OTAEIOBY»

OCHOBHBIE dTaNbl

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

https://www.yaklass.ru/p/biologia#program- 11-

33 HBOJIIOIIMY )KUBOTHOTO MUpa 0.25 0 Kklass
OBOJTIOLNS )KUBOTHBIX.
[IpakTrueckas pabota https://lesson.edu.ru/06/11
34 «M3yuenue ocobeHHOCTEN 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
CTPOCHHUSI TO3BOHOYHBIX klass
JKHUBOTHBIX))
https://lesson.edu.ru/06/11
35 PasButue xn3uu Ha 3emie 0 0 https://www.yaklass.ru/p/biologia#program- 11-
10 ApaM U IepruojiaM Kklass
https://lesson.edu.ru/06/11
MaccoBble BEIMUpaHUs — . .
https://www.yaklass.ru/p/biologia#program- 11-
36 DKOJIOTHYECKUE KPU3UCHI 0 0 Klass
MIPOIILIOTO
. https://lesson.edu.ru/06/11
CoBpeMeHHBIH S
. https://www.yaklass.ru/p/biologia#program- 11-
37 9KOJIOTHYECKHIA KPU3HUC, €TO 0.25 0 Klass
0co0eHHOCTH —
https://lesson.edu.ru/06/11
33 CoBpeMeHHas cuctema 0 0 https://www.yaklass.ru/p/biologia#program- 11-
OpPraHUYECKOTO MPOILIOTO klass
https://lesson.edu.ru/06/11
OCHOBHEBIE . .
https://www.yaklass.ru/p/biologia#program- 11-
39 CHCTEMATUYECKUE IPYIIIIBI 0.5 0

OpTraHU3MOB

klass
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AHTpOI10JIOTHS — HayKa O

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

https://www.yaklass.ru/p/biologia#program- 11-

40 4eJoBeKe 0 0 klass
https://lesson.edu.ru/06/11
Pa3BuTue npencraBieHui o https://www.yaklass.ru/p/biologia#program- 11-
4 IPOMCXOKICHUHU YEI0OBEKA 0 0 klass
MecTo 4elnoBeKa B CHCTEME
OpPraHUYECKOro MHpA.
JlaGopaTtopHnas pabota https://lesson.edu.ru/06/11
42 «M3yuenue ocoOeHHOCTEH 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
CTPOCHHMSI CKEJIeTa YEIIOBEKA, klass
CBSI3BaHHBIX C
MPSIMOXOKICHUEM
https://lesson.edu.ru/06/11
JIBroKy1pe Cuisl https://www.yaklass.ru/p/biologia#program- 11-
43 aHTpOIOreHe3a 0 0 Klass
CootHomenue https://lesson.edu.ru/06/11
44 OMOJIOTHYECKUX U 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-
COLIMAJIbHBIX (DaKTOPOB B Kklass
AQHTPOIOTEHE3E
https://lesson.edu.ru/06/11
OCHOBHBIC CTaIUH https://www.yaklass.ru/p/biologia#program-11-
4 AHTPOIIOTEHE3a 0 0 Kklass
https://lesson.edu.ru/06/11
46 Hancorenerika n 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-
ajcoreHoMHrKa

klass
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OBOJIIOLIMSA ~ COBPEMEHHOTO

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

https://www.yaklass.ru/p/biologia#program- 11-

47 JeoBeKa 0 0 klass
HenoBeyeckue pachl. https://lesson.edu.ru/06/11
48 [IpaxTrueckas pabora 0 05 https://www.yaklass.ru/p/biologia#program- 11-
«M3yueHune 3KoI0rn4eckux ' Kklass
aJanTalyi YeIOBEKay
https://lesson.edu.ru/06/11
MexaucuuIianHapHble https://www.yaklass.ru/p/biologia#program- 11-
49 METO/IbI aHTPOITOJIOTUU 0.5 0 klass
https://lesson.edu.ru/06/11
3apoKAEHHUE U Pa3BUTHE https://www.yaklass.ru/p/biologia#program- 11-
50 0 0 klass
9KOJIOTUH Kklass
MeToanl SKOJIOTHH.
JlaboparopHas paboTa https://lesson.edu.ru/06/11
51 «3yueHnne MeTo10B 0 0.5 https://www.yaklass.ru/p/biologia#program-11-
3KOJIOTHYECKUX Kklass
HUCCIIEIOBAHUN»
https://lesson.edu.ru/06/11
3Ha4YeHNEe IKOJOTUUECKUX https://www.yaklass.ru/p/biologia#program- 11-
52 N 0.25 0 klass
3HAHUM I YyeToBeKa Klass
https://lesson.edu.ru/06/11
53 Y —— 0 0 https://www.yaklass.ru/p/biologia#program- 11-

klass
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AolunoTtndeckue GpakTopsl.
CBeT Kak SKOJIOTUYECKHI
dakrop. JlabopaTopHas

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

54 pabora «BrisiBiieHHE 0 05 https://www.yaklass.ru/p/biologia#program- 11-
IPHCIIOCOOIEHHI klass
OpPraHU3MOB K BIHSHHIO
CBETa»
AbunoTtndeckue GpakTopsbl.
Temmnepatypa Kak
?ﬁ%i(;raiz(;f;np(zgzzzp' https://lesson.edu.ru/06/11 - -
55 0 0.5 https://www.yaklass.ru/p/biologia#program- 11-
«BpIsiBIeHHE Klass
MIPUCTIOCOOTICHUIA
OpTraHru3MOB K BIIUSHUIO
TeMIepaTypb»
AOuoTtndeckue GpakTopsl.
BrnaxnocTs kak
9KOJIOTUYECKUHN (PaKTop. https://lesson.edu.ru/06/11
56 JlaboparopHas paboTa 0 05 https://www.yaklass.ru/p/biologia#program- 11-
«AHaTOMHYECKHE Kklass
0COOEHHOCTH pacTEHUM U3
Pa3HbIX MECT OOUTaHUS»
https://lesson.edu.ru/06/11
Cpensl oOuTaHus https://www.yaklass.ru/p/biologia#program- 11-
S7 OPraHu3MOB 0.25 0 klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
58 buonornueckue puTMbl 0 0

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

JKusnenneie hopmbl https://www.yaklass.ru/p/biologia#program- 11-
59 0.25 Klass
OpraHu3MoB Klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
60 buotnueckue hakTopsl 0 Klass
3HaueHre OMOTUYECKUX
B3aMMONeHCTRHH 1S https://lesson.edu.ru/06/11 - -
61 0.5 https://www.yaklass.ru/p/biologia#program-11-
CyILIECTBOBaHUS OPraHU3MOB Klass
B cpezic OOuTaHus -
https://lesson.edu.ru/06/11
DKOJIOTHYECKHE https://www.yaklass.ru/p/biologia#program-11-
62 XapaKTEPUCTUKH MOMYIALUA 025 klass
OCHOBHBIC TIOKa3aTeN https://lesson.edu.ru/06/11
63 MOITYJISIUNA: YUCIIEHHOCTb, 0 https://www.yaklass.ru/p/biologia#program- 11-
MJIOTHOCTh, BO3pACTHAs U klass
MOJIOBAsI CTPYKTYypa
OcCHOBHBIE TIOKA3aTEIH https://lesson.edu.ru/06/11
64 MONMYJIALMA: POKIAEMOCTb, 0.25 https://www.yaklass.ru/p/biologia#program- 11-
MPUPOCT, TEMI POCTA, Kklass
CMCPTHOCTBH, MUTpALIUA
https://lesson.edu.ru/06/11
DKonoruyeckas — CTpyKTypa https://www.yaklass.ru/p/biologia#program- 11-
65 TTOTTYJISIITH 0 klass
66 JlnHaMuKa MOy 1 e 0 https://lesson.edu.ru/06/11
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perymnsus

https://www.yaklass.ru/p/biologia#program- 11-

klass

67

Kpussie pocrta yncieHHocTu
nomyisiuuu. Kpusbie

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

https://www.yaklass.ru/p/biologia#program- 11-

klass
BBDKUBAHMUS
DKoJIOrHY€eCcKas HUAIIIA BUIA. https://lesson.edu.ru/06/11
68 JlaGopaTtopHnast pabota 0 05 https://www.yaklass.ru/p/biologia#program- 11-
«IIpucrocoOIeH st CeMSH ' klass
pacTeHUH K pacCelIeHUIO»
https://lesson.edu.ru/06/11
Bun kak cucrema https://www.yaklass.ru/p/biologia#program- 11-
69 . 0.25 0 Kl
MOMYJISAIUI Kklass
https://lesson.edu.ru/06/11
20 3aKOHOMEPHOCTH MOBEICHUS 0.25 0 https://www.yaklass.ru/p/biologia#program- 11-
Y MHUTPALMi 5)KUBOTHBIX ' Kklass
https://lesson.edu.ru/06/11
Co00111€CTBO OPraHU3MOB — https://www.yaklass.ru/p/biologia#program- 11-
71 0 0
OHOIIEHO3 Kklass
https://lesson.edu.ru/06/11
DKOCHUCTEMA KaK OTKPBITast https://www.yaklass.ru/p/biologia#program- 11-
72 0 0
cucTemMa klass
KpYroBOpOT BEIIECTE i https://lesson.edu.ru/06/11
PYTOBOP https://www.yaklass.ru/p/biologia#program- 11-
73 IIOTOK 3HEPTUU B 0 0

OKOCHCTEME

klass
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OCHOBHBIE ITOKA3aTEIN

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

https://www.yaklass.ru/p/biologia#program- 11-

“ 9KOCUCTEMBI 0 0 klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
75 DKOJIOTHYECKUE TUPAMUIBI 0 0 Klass
https://lesson.edu.ru/06/11
HN3menenus coo0ecTs — https://www.yaklass.ru/p/biologia#program- 11-
76 0.25 0 Klass
CYKIIECCUH Kklass
IIpnupoHbIC 9KOCHCTEMBL. https://lesson.edu.ru/06/11
77 DKOCHUCTEMBI 03€p U PEK. 0 0 https://www.yaklass.ru/p/biologia#program- 11-
DKocucTeMsl MOpel U klass
OKCaHOB
TIPHPOTHES SKOCHCTEMBL. https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program-11-
78 DKOCHUCTEMBI TYHJP, JIECOB, 0 0 Klass
cTenem, MyCThIHb
https://lesson.edu.ru/06/11
AHTpPONOTreHHbIE https://www.yaklass.ru/p/biologia#program- 11-
& 3KOCHUCTEMBI 0 0 klass
YpOoskocucTeMBI. https://lesson.edu.ru/06/11
80 [IpakTuueckas pabora 0 05 https://www.yaklass.ru/p/biologia#program- 11-
«M3ydenue u onvcanue ' Kklass
ypOO3KOCHUCTEMBI
3aKOHOMEPHOCTH https://lesson.edu.ru/06/11
81 0.25 0 https://www.yaklass.ru/p/biologia#program-11-

(dhopMHUpPOBaHUSI OCHOBHBIX

klass
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B3auUMOJIEVICTBUI
OPraHU3MOB B 9KOCHUCTEMAX

MexaHu3MEbI BO34EHCTBUA
3arpsI3HEHUN Pa3HbIX TUIIOB
Ha CyOOPTaHU3MEHHOM,

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

82 0.25 https://www.yaklass.ru/p/biologia#program-11-
OpraHu3MCHHOM,
klass
HOHy.HSIIII/IOHHOM 158
3KOCUCTEMHOM YPOBHSIX
https://lesson.edu.ru/06/11
buocdepa — L
https://www.yaklass.ru/p/biologia#program-11-
33 oOmieruianeTapHas 000JI049Ka 0 Klass
3emin -
https://lesson.edu.ru/06/11
84 VYuenue B. U. BepHaackoro 0 https://www.yaklass.ru/p/biologia#program- 11-
o Ouocdepe Kklass
https://lesson.edu.ru/06/11
3aKOHOMEPHOCTH https://www.yaklass.ru/p/biologia#program-11-
85 0.25
CYLIECTBOBAHUS GHOC(EPHI klass
https://lesson.edu.ru/06/11
86 KpyroBopots! BeniecTs u 0 https://www.yaklass.ru/p/biologia#program- 11-
OHOTEOXUMHUYECKHUE IINKIIBI Kklass
https://lesson.edu.ru/06/11
30HaNBHOCTH OMOChEpHI. https://www.yaklass.ru/p/biologia#program- 11-
87 0
OcHOBHBIE OMOMBI CYIIIH Kklass
https://lesson.edu.ru/06/11
88 YcroitunBocTh 6rocheps 0.25 https://www.yaklass.ru/p/biologia#program- 11-

klass
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DKOJOTNYECKUE KPU3UCHI U

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

https://www.yaklass.ru/p/biologia#program- 11-

8 UX IIPUYHHBL 0 Klass
AHTpONIOreHHoe https://lesson.edu.ru/06/11
90 BO3JIEMCTBHUE Ha 0.25 https://www.yaklass.ru/p/biologia#program- 11-
PaCTUTENLHBIN U 5KUBOTHBIHA ' klass
MUp
https://lesson.edu.ru/06/11
Bo3sxelicTBue uenoBeka Ha https://www.yaklass.ru/p/biologia#program- 11-
91 0 Kl
ouochepy Kklass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-
92 OxpanHa npupoIbI 0
klass
https://lesson.edu.ru/06/11
OcCHOBHBIE IPUHIIUTIBI L
5 https://www.yaklass.ru/p/biologia#program- 11-
93 YCTONYUBOI'O Pa3BUTHSA 0 Klass
YeJI0BEYECTBA U TPUPOIBI
PammonanbHoe
IIPUPOJOIIOIB30BAHUE U https://lesson.edu.ru/06/11
94 COXpaHEHHE 0.25 https://www.yaklass.ru/p/biologia#program- 11-
OUMOJIOTHUYECKOTO Kklass
pa3HooOpasus 3emiu
https://lesson.edu.ru/06/11
O0001eHne 10 TEME . .
. https://www.yaklass.ru/p/biologia#program- 11-
95 «MuKpo3BOJIIOLIUA U €€ 0

pe3yNbTaThl»

klass
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
klass

O0001eHE 110 TEME
96 «MaxpodBOJIOIHS U €€ 1 0 0
PE3YIIBTATHI

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-
klass

O00011IEHNE IO TEME

97 «[IpoucxoxeHue u 1 0 0
Pa3BUTHE KU3HU Ha 3eMIe»

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program- 11-

O6006menne o Teme
08 «[IpoucxoxaeHne yenoBexka 1 0.25 0

Klass
- QHTPOIIOT€HE3»
O06o01eHue no Teme https://lesson.edu.ru/06/11
99 «OKOJIOTHs - HAYKa O 1 0 0 https://www.yaklass.ru/p/biologia#program- 11-
B3aMMOOTHOLIEHHAX Kklass
OpPTraHU3MOB»

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program- 11-
klass

0O0001IeHne 10 TEME
100 «OpranusMsl 1 cpejia 1 0.25 0
oouTaHus»

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program- 11-
klass

O0001eHne 10 TEME

101 «DKOJIOTHS BUIOB U 1 0 0
MOITYJIALIUI

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program- 11-
klass

O0001eHne 10 TEME
102 «buocdepa - rmodanpHas 1 0 0
IKOCUCTEMA»

OBIIEE KOJIMYECTBO HACOB

I10 ITPOTPAMME 102 8.75 75
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