Pa6ouasi nporpamma yueoHoro npeamera ""buosiorus"
(yriy0J1eHHbIii ypOBeHb)

B OOIT COO mpemycMOTpeHO HEMOCPEICTBEHHOES NMPUMEHEHHE NPU peali3aliyd 00s3aTeIbHON YacTh
OOII COO ¢enepanbHOit paboueii mporpaMMBI IO yaeOHOMY TipeameTy «buomorusy.

[Iporpamma 1o Omonornm Ha YpoBHE cpegHero obmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBarmu B Poccmiickoit @exepanuny, @T'OC COO,
Konuenuuu mnpenopaBanust yueOHOro mpenmera «buosiorus» M OCHOBHBIX MOJOXeHHH (enepainbHON paboueit
MPOTPaMMBbI BOCITUTAHHS.

Buonorust yrayonénHoro ypoBHs wusyueHus (10—11 kmaccel) sBsieTcss OIHMM M3 KOMIIOHEHTOB
npeaMeTHol obnactu «EcrecTBeHHO-HayuHble NpeamMeTbi». CornacHo nonoxenusm ®PI'OC COO npoduibHble
yueOHBIE TpeIMEThI, 3y4aeMble Ha YIIyOJEHHOM YpPOBHE, SIBISIIOTCS CHOCOOOM auddepeHianun o0yueHns: Ha
YPOBHE cpeqHero obmiero o0pa3oBaHHMs W HPHU3BaHBI 00ECIIEUUTH MPEEMCTBEHHOCTb MEXKIY OCHOBHBIM OOLIMM,
CpeIHHM OOIIMM, CPEIHUM MpPO(ECCHOHAIBHBIM M BHICHINM OOpa3oBaHHEM. B To e BpeMs KaXIblii W3 3THX
y4e0HBIX IPEAMETOB TOJDKECH OBITh OpUEHTHPOBAH HA MPHOPUTETHOE PelIeHHe 00pa30BaTeIbHBIX, BOCTIUTATEIHHBIX
W pa3BUBAIOMIMX 3a]ad, CBA3aHHBIX ¢ NpodopueHTanrell oO0ydJalomuxcs W CTUMYJIHPOBaHHEM HHTEpeca K
KOHKPETHOH 00JIACTH HAyYHOTO 3HAHHA, CBI3aHHOTO C OMOJIOTHEH, METUIIMHOM, IKOJIOTHEH, TICUXOJIOTHEH, CITIOPTOM
WA BOCHHBIM JICJIOM.

[Iporpamma mo Owomoruu Aa€T TPEACTaBICHHE O I[ENH W 3aJadax H3y4deHHs YYeOHOTOo mpeaMera
«buonorus» Ha yrnyOn€HHOM ypoBHE, onpeieisieT o0s3arenbHoe (MHBapHaHTHOE) MPEIMETHOE CO/IEPIKaHUE, ero
CTPYKTYpPHpOBAHHE IO pa3lelilaM W TeMaM, paclpelesieHHe M0 KiaccaM, PEeKOMEHIYeT MOCIIeA0BaTeIbHOCTh
M3y4eHUs] y4eOHOro Mmarepuaja ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPHIPEAMETHBIX CBs3€H, JOTMKU Y4eOHOTO
mpolecca, BO3pacTHBIX OcoOeHHocTel oOydwarommxcs. B mporpamMme mo OHOJOTMM peayM30BaH IPHHIMIT
MPEEMCTBCHHOCTH C HU3ydYeHHEM OHOJIOTHM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHuUs, Oyaromaps demy
MPOCMATPHUBACTCSI HANPABICHHOCTh Ha TOCIEYIONIee pa3BUTHE OWONOTHYECKUX 3HAHWW, OPHEHTHPOBAHHBIX Ha
(hopMupOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, SKOJIOTHICSCKOTO MBIIUICHHS, IPEICTABICHUNA O 3I0POBOM
oOpase XW3HHM, Ha BOCIHTaHHE OEPEKHOTO OTHOIICHUS K OKPYXAromled MpupogHoi cpeme. B mporpamme mo
OWMOJIOTHN TaKKe MOKa3aHBI BO3MOXKHOCTH ydeOHOro mpeamera «buomorms» B peammzamun tpedoBanuin @I'OC
COO x mIaHUPYEMBIM JTHIHOCTHBIM, METATIPEAMETHBIM U IIPEIMETHBIM pe3ylbTaTaM 00ydeHHs U B (POPMUPOBAHUHT
OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATCIBFHOW JEATCIFHOCTH OOYYAIOMIMXCS IO OCBOCHHIO  CONEPIKAHHSA
OHMOJIOTUYECKOTO 00pa30BaHUs Ha YPOBHE CPEIHEI0 00IIEro 0Opa3oBaHusl.

[Iporpamma 1o OHOJOTHH SBIAETCS OPUEHTHPOM I COCTABJICHHMsS aBTOPCKUX pPabOUYUX MPOTpPaMM.
ABTOpamu paboyMx MNpOrpaMM MOXET OBITh IPEUIOKEH CBOW MOAXOJ K CTPYKTYPUPOBAHUIO U
MOCJIE/IOBATENILHOCTH M3y4YeHUs] yueOHOro Marepualia, CBOE BHAEHHE CIIOCOOOB (OPMHUPOBAHHS Y OOYUYaArOIUXCS
MPEAMETHBIX 3HAHUU " yMeHI/If/'I, a TaKXXE€ MCETOJOB BOCIIUTAHUA W Pa3BUTUA CPEACTBAMHU yqe6H0r0 npeameTa
«buonorus».

Buomorus Ha ypoBHe cpeHero o0mero o0pa3oBaHMs 3aBepIIacT OMOIOTHIeCKoe 00pa3oBaHUE B LIKOJE U
OpUCHTHPOBAH HA PAacUINpEHNE U YIIIyOJCHHE 3HAHUI 00YJarONIIXCs O XUBOH MPUPOAE, OCHOBAX MOJCKYJSIPHOU U
KJICTOYHOW OMOJIOTHH, SMOPHOJIOTUH B OMOJIOTHH Pa3BUTHSL, TCHETHKH, CEIIEKIIUH, OMOTEXHOJIOTHUH, SBOJIOIUOHHOTO
YYeHUSI U IKOJIOTHH.

Uzydenue ydueOHOro mpenmera «buonorus» Ha yriryOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha MOITOTOBKY
o0yJaromuxcs K MOCIEAYIOMEMY TOIYYCHHI0 OHOJIOTHYECKOTO 00pa30BaHUs B By3aX M OPTraHM3AlMAX CPEIHETO
npodeccnonansHoro obpazoBanus. OCHOBY €ro cCoJep)KaHUS COCTaBJSIET CHUCTeMa OWMOJIOTMYECKUX 3HAHUMH,
MOJYYEHHBIX MIPH M3YYEHUU 0OYUYaIOIIMMUCS COOTBETCTBYIOIIMX CHUCTEMAaTHUECKUX Pa3/IesIOB OMOJIOTHH Ha yPOBHE
OCHOBHOTO obmero ob6paszoBanus, B 10—11 kiaccax 3TH 3HaHMA MONy4arOT pa3BUTHE. Tak, pPaCIIUPEHBl HU
yray0JeHsl OMONIOTHYECKHe 3HAHHUA O PAaCTeHUSX, )KMUBOTHBIX, TpUOax, OakTepusx, opraHu3Me 4YeloBeKa, oOIIuX
3aKOHOMEPHOCTAX KU3HU, JOMOJHUTECIBHO BKJIFOYCHBI OHMOJIOTHYECKHE CBCACHUA TPUKIAOAHOTO W IMOHCKOBOI'O
XapakTepa, KOTOpPble MOXKHO HCIIONB30BaTh KaK OPHUEHTHPHI UL MOCIEAyIonero Beibopa mpodeccnn. Bo3moxHa
TaK)Ke MHTErpanusi OMOJOrMYecKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSMH, MOJIYYEHHBIMH O00YUYarOIMMHUCS PU
M3y4eHUH QU3UKH, XUMUH, Teorpadii 1 MaTeMaTHKH.

CrpykTypa mporpamMMmbl MO OHOJOTHH OTPa)XKaeT CHUCTEMHO-YPOBHEBBIH W 3BOJIOIMOHHBIA IMOJIXOIBI K
n3y4deHuro ouosnoruu. CoriacHO UM, M3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE IS )KUBBIX CHCTEM
pasHOro YypOBHSI OpraHM3allMM, O3BOJIIOLMH OPraHMYECKOT0 MHpa Ha 3emile, COXpaHEHHs OHOJIOTHYECKOTO
pasHooOpa3ust Twianethl. Tak, B 10 Kiacce W3y4arOTCS OCHOBBI MOJIGKYJSIPHOH W KJIETOYHOH OHWoJoruw,
SMOpPUOJIOTU W OWOJIOTMM pa3BUTHSA, TEHETHUKH W CEJEKIUU, OMOTEXHOJOTHH W CHHTETHYECKOH OHOJOoTrHuw,
aKTyaIM3UPYIOTCS 3HAHUA 00ydJarommxcs o 00TaHUKE, 300JI0THH, aHATOMUH, (pr3nonoruu yenoseka. B 11 kmacce
M3y4al0TCsI HBOIOLMOHHOE YYSHHUE, OCHOBBI KOJIOTHH U ydeHue o duocdepe.

buonorus mpusBaH 00eceuynTh OCBOEHHE OOYYAIONUMUCS OMOJOTHYECKMX TEOPHUH W 3aKOHOB, HIEH,
IPUHIIUIIOB W IIpaBWJI, JICKANIUX B OCHOBEC COBpeMeHHOﬁ eCTeCTBCHHO-Hay‘IHOI\/’I KapTUHBI MHpa, 3HAHUH O
CTPOEHHMH, MHOTOO0pa3sWHM W OCOOCHHOCTSX KIETKHM, OpraHu3Ma, HOMYJSLUH, OHOIEHO03a, HJKOCHUCTEMBI, O
BBIJIAIONINXCS HAYYHBIX JOCTHIKEHHSX, COBPEMEHHBIX HCCICAOBAaHUSIX B OWOJIOTMH, TPHUKIATHBIX acleKTax
Ouonornvyecknx 3HaHWK. g pasBuTHS M mojAepKaHWS HMHTepeca oOydalomMxcs K OHOJNOTMH Hapsay co
3HAYUTENbHBIM OOBEMOM TEOPETHYECKOr0 MaTepHaja B COAEPXKAaHUM NPOrpaMMbI MO OMOJIOTHH MPEAYCMOTPEHO
3HAKOMCTBO C UCTOpPHEH CTAaHOBJICHHS M Pa3BUTHUs TOW WIM MHOW 00JAacTH OMOJIOTMH, BKJIQJIOM OTEUECTBEHHBIX W



3apyOeKHBIX yUEHBIX B PEIICHHE BAKHEHIINX OMOTOTHYECKHUX W 3KOJIOTHYECKUX MPOOIIEM.

Iens n3yuenns yuebHoro npeamera «bronorus» Ha yriyOnéHHOM ypOBHE — OBJIAJCHUE 00YJaIOIINMHUCS
3HAaHUAMH O CTPYKTYPHO-()YHKIIMOHAJIBHOW OPraHW3allMy KUBBIX CHCTEM PA3HOTO paHra M IMpHOOpeTeHHe yMEHUH
WCIIONB30BaTh O3TH 3HAaHWS B (OPMHUPOBAHHUM WHTEpeca K OINpenesliéHHONW oOmacTi TmpodeccHoHamIsHON
JIeSITeTTPHOCTH, CBS3aHHON C OMOJOTHEH, MM K BEIOOPY Y4eOHOTO 3aBEICHUS IS MPOJOIDKEHUS OMOIOTHIECKOTO
00pa3oBaHMUSL.

JocTrmxeHne nenu u3ydeHus ydeOHoro npeamera «buosorus» Ha yriayOJEHHOM YpOBHE 00eCIeYHnBaeTCs
peLICHUEM CIeTyIONX 3a1a4:

OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBI OMOJOTMYECKHX 3HAHUI: 00 OCHOBHBIX OHOJIOTHUECKHX TEOpPUSX,
KOHLETILHUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBWilaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYIO KapTHHY MHpPa; O CTPOCHUH, MHOT000pa3iy U 0COOCHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKa, OpPraHHu3M,
MOMYJISIUsl, BUJA, OWOreoneHo3, Ouocdepa); O BBIAAIOMIMXCS OTKPHITHUSX M COBPEMEHHBIX HCCICJIOBAHUIX B
OHOJIOTHH;

03HAKOMJICHHE OOYYarONINXCsl C METOAAMH IO3HAHUS KMBOW IIPUPOJBI: HCCIEIOBATEIbCKUMH METOIAMH
Omosornuecknx HayK (MOJEKYJSIPHOH W KIETOYHOW OMOJIOTHH, SMOPHOIIOTHH M OHOJIOTHH Pa3BUTHS, TEHETUKH U
CEINEKIINH, OMOTEXHOJIOTUU M CHHTETUIECKONH OMOJIOTHH, MTAJICOHTOJIOTHH, SKOJIOTHN); METOaMH CaMOCTOSATEIILHOTO
MIPOBE/ICHNU OMOJIOTHIECKUX HCCIIEOBaHUI B JabopaTopuu U B pHupoie (HabitoaeHne, n3MepeHue, SKCIIEpUMEHT,
MOJICTIHPOBAHUE);

OBIIAJICHHE OOYYarOUMMUCS YMEHHSMH: CaMOCTOSATENIbHO HAaXOIUTh, aHAJIU3UPOBATH M HCIOJIb30BaTh
OHOJIOTHYECKYI0 MH(DOPMAIIMIO; IMOJH30BATHCS OHMOJOTHYUCCKOW TEPMHUHOIOTHEH M CHMBOJIMKOHN; YCTaHABJIMBATh
CBSI3b MEX/Iy pa3BUTHEM OMOJIOTHH U COLMAIBLHO-3KOHOMUYECKUMHU M DKOJOTHYECKHUMH MPOOJIeMaMHt YeJI0OBEUeCTBa;
OLICHMBATh IMOCIIEACTBUSI CBOCH JIEATEIBHOCTH 10 OTHOLICHUIO K OKPY)KAaIOIEeil NMpUpOAHON cpene, COOCTBEHHOMY
3JI0POBBIO U 370POBBI0 OKPYIKAIOIINX JIIOJICH; OOOCHOBBIBATh U COOJIOAATh MEpbl MPOMMIAKTHKH UH()EKIIHOHHBIX
3a0oeBaHnH, IpaBUIa MMOBEJCHUS B NIPUPOJE U oOecrieueHnss 0e301MacHOCTH COOCTBEHHOH KH3HEAEATEIHHOCTH B
Ype3BBIYAHHBIX CHUTYalUsSX NMPHPOIHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC HAaydHbBIC
OTKPBITHS B 0071aCTH OHMOJIOTHH;

pasBUTHE y OOYYaIOMINXCS MHTEIUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce 3HAKOMCTBA C
BBIJAIOIIMMUCSA OTKPBITUSIMH U COBPEMEHHBIMH HCCIECJOBAaHMSIMH B OHOJIOTHH, PEIIaeMbIMU €10 IpolieMamu,
METOJIOJIOTHEH OHONOTHYECKOTO HCCIICAOBAHUS, IPOBEACHHS SKCIEPHMEHTAIBHBIX HCCICIOBAHUH, pPEIICHHS
OMONIOrMYeCcKUX 3a/1a4, MOJICTUPOBaHHS ONOJIOTHYECKIX OOBEKTOB U IIPOLIECCOB;

BOCITUTaHHE y O0YyYalOUIMXCsl IEHHOCTHOI'O OTHOIICHHS K JKMBOM NPUPOJE B LIEJIOM M K OTJCIbHBIM €€
00BEKTaM U SIBJICHUAM; (POPMUPOBAHUE IKOJOTHYECKOH, TEHETUUECKOI TPaMOTHOCTH, 00LIeH KyIbTyphl OBEACHHS
B IIPUPOJIE; MHTETPaIlM1 €CTECTBEHHO-HAYUHbBIX 3HAHUII;

npuodpereHre 00Yy4arOIIMMKC KOMIETEHTHOCTH B PAl[MOHAIBHOM IPHPOIONONIL30BaHUU (COOIOICHHE
NpaBWJI MOBEJCHUSI B MPHUPOZE, OXPaHbl BUIOB, IKOCHCTEM, OMOC(EPHI), COXPaHEHUH COOCTBEHHOIO 3/I0POBbSI U
30OPOBBS OKPYXAIOIIUX JIoAeH (coOmromeHus Mep mpodriakTuku 3a0oiieBaHUMA, obOecreueHne 0e30macHOCTH
JKU3HEACATEIBHOCTH B YPE3BBIUAMHBIX CHUTyallMsX IPHUPOAHOTO W TEXHOTEHHOT'O XapakTepa) Ha OCHOBE
WCTIOJIb30BaHMS ONOJIOTHYECKUX 3HAHUH M YMEHUH B TOBCEAHEBHOM XKH3HHU;

CO3/laHMe YCIIOBUH JUIi OCO3HAHHOTO BBIOOpa OOydYaromMMKCS WHIMBHAYaIbHOW 00pa3oBaTesIbHOM
TPaeKTOPUH, CHOCOOCTBYIOIIEH IOCHeNyoneMy MpOPEecCHOHATBHOMY CaMOOIPEEICHNIO, B COOTBETCTBHU C
VHIMBHYaJIbHBIMHA HHTEPECAMH U MTOTPEOHOCTSIMH PErnoHa.

OGI1ee YMCI0 YacoB, PEKOMECHIOBAHHBIX [UTSl H3YUCHHUS OHOIOTUH Ha YriyOieHHOM ypoBHe, — 204 yaca: B
10 kmacce — 102 yaca (3 yaca B Hezenio), B 11 kmacce — 102 yaca (3 yaca B Heedo).

OTOOp OpraHM3alnUOHHBIX (HOPM, METOJOB M CPEACTB OOYUCHHs] OMOJIOTHU OCYILIECTBIACTCS C y4ETOM
crieudUKN ero coJepKaHus U HaNpPaBIEHHOCTH Ha MPOJODKEHUE OMOJIOrHYecKOro o0pa3oBaHus B OpraHU3aLUsIX
cpenHero npodeccroHANBHOTO U BBICHIEr0 00pa30BaHusl.

O0s3aTeNbHBIM YCIIOBUEM IIPH OOy4YeHHWH OWOJIOTMM Ha YIIIyOJNEHHOM YPOBHE SIBJISETCS IMPOBEICHHE
7Ta0OpaTOpHBIX M HpakTHYeckux pador. Tawke ydacThe oOydaromIMXcs B BBIIIOJHEHHH INPOEKTHBIX M y4eOHO-
MCCIIE/IOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX OINpPENEIseTcs] YYUTeJIeM Ha OCHOBE HMMEIOLIMXCS MaTepHalbHO-
TEXHHYECKUX PECYPCOB M MECTHBIX IPUPOJIHBIX YCIOBHI.

COJAEPKAHUE YYEBHOI'O IPEAMETA

10 KJIIACC

ConepkaHue NpOTrpaMMBbl, BBIZIEIEHHOE KypCHBOM, HE BXOAUT B IIPOBEPKY TOCYIapCTBEHHOH HTOTOBOM
atrectanmu (IT'MA).

Tema 1. bruomorus kak Hayka

CoBpemMeHHasi OMOJIOTMsl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3zsutusi Ouojoruu. buonornueckue
HAyKH U M3y4daemble UMM NpobneMbl. DyHpaMeHTalbHbIC, IPUKIaAHbIE U TOMCKOBbIE HAy4YHBIC HCCIICJIOBAHUS B
6monornu.

3HadyeHne OMOJOTMHM B ()OPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTuHBI Mupa. [Ipodeccun,
CBsI3aHHBIC C OWojorueil. 3HaueHHe OMOJIOTMH B NMPAKTHYECKOH NESTENFHOCTH YeJOBEKa: MEAMIMHE, CEIbCKOM
XO035HCTBE, MPOMBIIIEHHOCTH, OXPaHe IIPUPOJIBL.

Hemonctpanuu



IToptpetsl: Apucrorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. dapsun, Y. Iapseii, . Mennens, B. U.
Bepnanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. U. Basunos, H. B. Tumodees-Pecobckuii, k. Yorcon, @. Kpuk,
J. K. benses.

Tabmuier 1 cxemsl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamMmy», «CrcTeMa OHOJTOTHIECKIX HAYK.

Tema 2. )KuBble CHCTEMBI U X U3yUCHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ownonoruu. CBOMCTBA JKMBBIX CHCTEM: €OWHCTBO XMMHYECKOTO
cocTaBa, MJUCKPETHOCTb U  LEJIOCTHOCTb, CIOKHOCTh U  YNOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHu3alysl, CaMOBOCIIPOU3BEACHHUE, PA3APAKUMOCTD, U3MEHUUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHM3allUM JKUBBIX CHUCTEM: MOJICKYJSPHBIM, KICTOYHBIM, TKaHEBBIH, OPraHU3MEHHBIMH,
MOMYJISIUOHHO-BUI0OBOM, SKOCUCTEMHBIH (OHoreoneHornyeckuii), omocdepusiii. [Ipomeccsl, mpoucxonsiiiue B
JKHUBBIX cucTeMax. OCHOBHBIE TIPH3HAKH XUBOrO. JKU3Hb Kak opMa cyliecTBoBaHHsS MaTepun. Hayku, usyqaroniue
JKUBBIE CUCTEMBI Ha PAa3HBIX YPOBHAX OPraHU3AINH.

W3ydenne >XKuBBIX cucTeM. Meronmsl Owmonorndeckoil Hayku. HaOmromeHue, mM3MepeHHe, SKCIEPHUMEHT,
cuctemMarusanus, Meraasanus. [losarue o 3aBUCUMOi M HE3aBUCUMOM nepeMeHHOM. [InannpoBanne s3KCepuMeEHTa.
ITocranoBka w mpoBepka rumote3. Hymemas rumote3a. [lomsatme BbIOOpkHM u e€ mocToBepHOCTH. Pa3zbpoc B
O6uonornyeckux JaHHBIX. OIEHKA TOCTOBEPHOCTH IOJIYYEHHBIX PE3yNbTaToB. IIpMUMHBI MCKa)KEHUS PE3yJIbTATOB
sKkcnepuMenTa. [IoHATHE CTaTHCTHYECKOTO TECTA.

JemoncTpanuu

Tabmuuel 1 cxembl: «OCHOBHBbIC TPU3HAKU JKU3HWY», «bBuojormdyeckue cucrembr», «CBoilcTBa KHUBOM
MaTepun», «YPOBHU OpraHM3allMU >KUBOW HpUpoab», «CTpoeHHE >KUBOTHOM KIETKH», «TKaHM >KUBOTHBIXY,
«CHCTeMBl OpPraHOB YEJIOBEYECKOro opraHusMan, «buoreoneHos», «buocdepa», «MeToasl H3y4eHHs IKHBOM
MPUPOABI».

Oo6opynoBaHue: 1ab0paTopHOE 000PYAOBAHKE IS TIPOBEACHUS HAOIIOICHUH, U3MEPEHHH, YKCIICPUMEHTOB.

[IpakTrueckas padota «Mcronap30BaHNe pa3INIHBIX METOJOB IIPH U3YHICHUH KUBBIX CHCTEM.

Tema 3. buonorus ki1eTku

KrneTka — cTpykTypHO-(QYHKINOHANBHAS €AWHUIIA JKUBOTO. VcTOpHs OTKpHITHA KIIeTKH. Paboter P. ['yka, A.
Jlesenryka. Kmerounass teopust (T. IIBann, M. Hlnefinen, P. Bupxos). OCHOBHBIC MONOKEHHUS COBPEMECHHOM
KJIETOYHOH TEOPHH.

MeToasl MOJNEKYISPHONH M KJICTOYHOH OMONOTHH: MHKPOCKOIHS, XpoMmarorpadus, 37IeKTpodopes, METOx
MEUEeHbIX  aToMOB, nuddepeHnmansHoe  HeHTpU(YrUpoBaHHE, KYJIbTHBUPDOBAHWE  KJIETOK.  l3ydeHue
(DPMKCHPOBaHHBIX KJIETOK. DIIEKTpOHHAss MUKpockonus. KoHngokanbHast MuUKpockonus. ButanbHoe (IpH>KU3HEHHOE)
H3y4eHHE KIIETOK.

JemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryxk, T. IlIsann, M. Illneiiaen, P. Bupxos, K. M. bap.

Tabmuie!l u cxembl: «CBETOBOM MHKPOCKOI», «NIEKTPOHHBIN MHKPOCKOI», «lcTopus pa3sBUTHS METOIOB
MUKPOCKOTIAN.

OO6opyznoBaHue: CBETOBOW MHKPOCKOII, MHUKPOIpENaparsl PacTHTENBHBIX, )KUBOTHBIX M OaKTepHalbHBIX
KIIETOK.

[Ipaktiueckass paborta «l3ydyeHHe METONOB KJIETOUYHOH Ownonornu (xpomarorpadus, snexrpodopes,
muddepeHnmanpaoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumudeckast OpraHu3anus KIETKU

XUMHYECKUH COCTaB KIETKH. Makpo-, MHUKpPO- U yJIbTpaMHMKpOIEMEHTh.. Boma u e€ poib Kak
pacTBOpUTENs, peareHTa, ydyacTHeé B CTPYKTYPHPOBAHMHM KIETKH, TEIJIOPEryJsIud. MHHEpaJbHbIE BellecTBa
KJIETKH, UX Onosoruueckas poib. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KJIETKH. buomormdeckne monmmepsl. benku. AMHHOKHCIOTHBIH COCTaB OENKOB.
CrpykTypsl OenkoBoi MoJekyinsl. llepBuuHas CTpykTypa Oenka, HMeNTHAHAs CBA3b. BTopuyHas, TpeTH4Had,
YeTBepTHYHAsI CTPYKTYpHl. [leHarypaums. CoiictBa OenkoB. Knaccudukanms Oenkos. buomornueckue ¢yHKunm
6emnxoB. [TproHsL.

VYrneBoasl. MoHOCaxapuabl, JUCaXapuabl, OJUrocaxapuabl M mojucaxapuapl. OOmmi IuaH CTpoeHus U
(pU3MKO-XMMHUYECKHE CBOMCTBA YI1€B010B. bronornyeckre GpyHKINH yriieBOJ0B.

Jlumuper.  mapodunbHO-rHapodoOHBIe  cBoiicTBa.  Knaccudukamus — munupos.  Tpuriamuepunsl,
(ochonumusl, Bocku, crepouabl. buonorndyeckue GpyHkuy nunugoB. O0mme cBOHCTBa OMOIOrHYecKuX MeMOpaH
— TeKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHHIO, TTOTYITPOHHIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. Crpoenme HykinenmHOBBIX KucioT. Hykieotwasl. [Ipuaimn
KoMIuieMeHTapHocTu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crnupans. MecToHaxoxJaeHHE U
ouonorudeckue Gpynkuun JTHK. Bugst PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiiekyine AT®. buonoruueckue Gpynkmmm ATO.
Boccranosnennsle mepeHOCYNKH, X GyHKIH B kieTke. pyrue nykneosuarpudocharsr (HTD). CekBennpoBanue
JHK. MeToab! reHOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU.

CrpykTypHas Ouoyiorus: OMOXUMHYECKHEe M OMO(pHU3MYECKHE HCCIICTOBAHUS COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpbI OMoMosteKys1. MoJenupoBaHue CTpYKTYphl U QYHKIMH OMOMOJIEKYJ U MX KOMIUIEKCOB. KoMIbloTepHBIi
JIM3aliH ¥ OpTraHNYEeCKUH CHHTE3 OMOMOJIEKYII U X HEIIPUPOIHBIX aHAJIOTOB.

JemoHcTpanuu



IToptpetsr: JI. [Tomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmun, ®. Canrep, C. [Ipy3unep.

Huarpammer:  «Pacripefenienre XMMHUYECKHX JJIEMEHTOB B HEXHBOW mpupone», «Pacmpenenenue
XMMHUYECKHX JIEMEHTOB B KHBOI MPUPOIEY.

Tabmuuer n cxemsl: «llepnogudeckast TabauIa XUMHIECKUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIBI BOJBI,
«BemecTtBa B cocTaBe opraHu3MoB», «CTpoeHme MoseKynbl Oenka», «CTpyKTypbl OEIKOBOW MOJIEKYJBI»,
«CTpoeHHE MOIEKYN YIJIEeBOAOB», «CTpOGHHE MOJEKyNn IHnunoB», «HykienHoBbIE KHCIOTEI», «CTpoeHHe
MoJieKysl ATD».

O06opyznoBaHue: XMMUUECKas TIOCY/ia 1 000pyIOBaHHE.

JlabopatopHast padota «OOHapyKeHHE OEITKOB C TOMOIIBIO KAUeCTBEHHBIX PEaKkiuii».

JlabopatopHast pabora «lccienoBaHue HYKIEHHOBBIX KHCIIOT, BBIICJIICHHBIX M3 KIETOK Pa3IMYHbIX
OpPTraHU3MOBY.

Tema 5. Ctpoenue 1 GyHKIUH KIETKH

Tumsel KIETOK: 3yKapHOTHYECKas M TpokapuoTmdeckas. CTpykTypHO-()yHKIMOHaIbHBIE 0OpasoBaHUS
KIIETKH.

Crpoenne mpokapuoThieckoil kimetku. Kiretounas ctenka Oakrtepmii m apxeil. OCOOCHHOCTH CTPOCHUS
reTepoTpOoQHOI 1 aBTOTPOGHOH MPOKAPHOTHIECKUX KIETOK. MEeCTO B poJIb MPOKapruoT B OMOIIEHO3aX.

Crpoenne U (HYHKIIMOHHPOBAHUE SyKapHUOTHUECKOW KieTkH. [Imazmartmdeckas memOpaHa (IDra3maiemMma).
CrpykTypa mia3MaTH4eckod MeMOpaHbl. TpaHCHOPT BemIecTB uepe3 IUIa3MAaTHYECKYyl0 MeMOpaHy: MacCHBHBINA
(muddysust, obneruéHnas auddysus), aKkTHUBHBIH (MEPBUYHBIH W BTOPUYHBIA AKTHBHBIA TPAHCHOPT).
[MonynponunaemMocts MeMOpaHbl. Pabora HaTpuii-kaaueBOro Hacoca. OHJOIMTO3: IHHOLUTO3, (arouros.
Ok3o1mTo3. Kierounas crenka. CTpykTypa u pyHKINH KJIETOYHOM CTEHKH pacTeHUi, IpUOOB.

Hutomnasma. [{uto3oms. [{utockener. [IBrkeHue ImromiazMbl. OpraHouabl kieTkd. OmHOMeMOpaHHBIC
OpraHou/bl KIeTku: sHjomiazmaruueckas cetb (JI1C), anmapar ['onbkH, TU30COMBI, X CTPOCHHE M (DYHKLIHUH.
B3anmocBsi3p  OmHOMEMOpPaHHBIX OpPraHoMAOB KIeTKH. CTpoeHHe TpaHyIApHOTO pETHKylIyMa. MexaHn3m
HampaBieHus OenmkoB B OIIC. CuHre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkwmit
(arpaHynspHBIH) SHIOMIa3MaTHIECKUil peTnkymyMm. CekperopHas QyHKums anmapata [onpmku. Monudukarms
6enxoB B ammapare ['onpmxu. CoptupoBka OenkoB B ammapare ['onpmku. TpaHcopT BemecTB B KieTke. Bakyomnu
pacTUTENbHBIX KieTOK. KneTounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWMIBI KJICTKH: MHUTOXOHJAPHH, IUIACTHABI. I[IpOMCXOXKIECHHE MHUTOXOHAPHHA |
wiactua. Cumbuorene3 (K.C. Mepexkosckuii, JI. Maprynuc). Crpoenne U QyHKIMHM MUTOXOHAPHH M TUIACTHI.
[TepBuYHbIC, BTOPUYHBIE M CJOXHBIE ILIACTHIBI (POTOCHHTE3UPYIOMINX IYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTBI,
JICHKOIUIACTBI BBICIIIMX PACTEHUM.

HememOpannbie opranou sl kietku CTpoeHne n GyHKIMKA HeMeMOpPaHHBIX OPraHOWI0B KIETKH. PuGocombl.
[MpoMexyrounble ¢uaaMeHTbl. MuUKpoQHIaMeHThl. AKTHHOBBIE MHKpPO(WIAMEHTH. MBbIIEUHbIE  KJIETKH.
AKTHHOBBIE KOMIIOHEHTHI HEMBIIICYHBIX KJETOK. MukpoTpyO6ouku. Knerounsi nentp. CTpoeHHe M ABIDKCHHE
KTYTUKOB M pecHHMYeK. MukpoTpyObouku mmrtoruiasmbl. llentpuons. benku, acconumpoBaHHBIE C
MHUKpO(WIaMEHTaMH 1 MUKPOTpyOOUYKkaMu. MOTOpHBIE OEIKH.

Snpo. O6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SAPBIIIKH, X CTpOoeHHe W GyHKIMH. SInepHbIi OEIKOBBIH
Mmarpukc. IIpocTpaHCTBEHHOE pacrojioXKeHHEe XPOMOCOM B MHTep(]asHOM sape. DyXpoMaTHH M I'eTepOXPOMATHH.
Benku xpomarnHa — TUCTOHBIL. JJnHaMuKa siiepHOI 000II09KH B MHTO3€. S IEpHBIH TPAHCIIOPT.

Knerounsie BrmoueHus. CpaBHHTENbHAS XapaKTEPHUCTHKA KIETOK 3YKAapUOT (PacTUTENbHOW, >XMBOTHOH,
rpuOHOIA).

JemoHcTpanuu

IToptpetsr: K.C. MepexxkoBckuid, JI. Maprynuc.

Tabmuiel u cxembl: «CTpoeHHE dYKapHOTHYECKOH KiIeTKn», «CTpoeHHe >KUBOTHOW KiIeTkw», «CTpoeHne
pacTUTeNbHON KIeTKn», «CTpoeHre MUTOXOHAPHWY, «Sapoy», « CTpoeHne NPOKapHOTHIECKON KIETKHY.

OOopynoBaHue: CBETOBOH  MHKDOCKOI, MHKPOIPENapaThl  PacCTUTEIbHBIX, JKMBOTHBIX  KIIETOK,
MHKpOIIpenaparsl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHast padoTa «V3yueHne cTpoeHHs KIETOK Pa3IMYHBIX OPraHU3MOB).

[Ipakrrueckas padora «/3ydeHre CBOHCTB KICTOYHONH MEMOPaHBD».

JlabopaTopHast padoTa «VccnenoBaHue MIa3MoIIN3a 1 JIETJIa3MoJIN3a B PACTUTEIBHBIX KIIETKaX».

[Ipaktrueckas padora «/3ydyeHue NBMKEHHS [IUTOIIIa3Mbl B PACTUTENBHBIX KIETKaX).

Tema 6. OOMeH BemecTB U MPEBPAIICHUE YHEPTHH B KIIETKE

AcCUMUIISITIAS ¥ TUCCUMIUISALINS — JIBE CTOPOHBI MeTa0oiu3Ma. Tumbl oOMeHa BEmeCTB: aBTOTPO(HBIN H
reTepoTpodHBI. YdacTHe KHCIOpoJa B OOMEHHBIX IIpolleccax. OJHEpreTHYecKkoe OOecrledeHne KIETKH:
npeBpanieane AT® B oOMeHHBIX mpomeccax. DepMEHTATHBHBIN XapakTep Peakmuii KICTOYHOTO METa0oIH3Ma.
®depMeHThI, WX CTpOEHHWE, CBoOWcTBa W MexaHu3M jehctBus. Kodepmentsl. Otauumst (epMEHTOB OT
HEOPTraHWMYECKNX  KaTaln3aTopoB. benku-akTWBaTOpsl W OCIKH-UHTHOUTOPHL.  3aBHCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX peaKkunii OT Pa3IMYHBIX (PAKTOPOB.

IlepBuuHbBIl CHHTE3 OpraHMYECKHX BemecTB B KieTke. DoTocuHTe3. AHOKCUTEHHBIH M OKCUT€HHBIN
¢orocunres y 6akrepuii. CBeTOCOOMpAIOIIE TUTMEHTHI ¥ TIMTMEHTHI PEAaKIIMOHHOTO IIeHTpa. Poib XjioporiactoB B
npouecce QortocunTesa. CperoBass u TemHoBas (asel. Poromsixanue, Cs, C;. m CAM-tunsl QorocuHTesa.



IIponykTtuBHOCTE (HOTOCHMHTE3a. BimsHMe pa3nuyHBIX (QAKTOPOB Ha CKOPOCTh (OoTOoCHHTE3a. 3HaUYCHHE
(dhoTocunTe3a.

XeMOoCHHTE3. PasznooOpazue OpTaHU3MOB-XEMOCHHTETHKOB! HUTPUPHUIHPYIOIITHE OaxTepum,
Kene300aKkTepun, cepobaKkTepun, BOAOPOIHBIC OaKTepiH. 3HaUeHHEe XEMOCHHTE3A.

AHaspoOHbIe opraHm3Mbl. Bumer OposkeHms. [IpoaykTel OpokeHHS W WX HCIOJIB30BAaHUE YEIIOBEKOM.
AHa>po0OHBIE MUKPOOPTAaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH U BO30yAnTenn Oone3Hei.

AbpoOHBIE OpraHM3Mbl. JTalbl dHEpreTuueckoro ooOmena. [loaroToBurensHbIN dTam. [nmkonus —
6ecKHUCIOPOAHOE PACHICTIIICHNE TITIOKO3HI.

Buonornyeckoe oxkuciIeHHE, WIN KIETOYHOE JibIXxaHHe. Pojb MUTOXOHIpUII B mpoleccax OMOJIOrHYECKOTO
okucnenus. l{uknnueckue peakunu. OxucnutenpHoe (ochopuirpoBaHue. DHEPrus MEMOpPaHHOTO T'paJUeHTa
npoToHOB. Cunre3 AT®: pabora mpotonHo AT®-cunTasel. [IpenmyinecTBa a’spoOHOrO MyTH OOMEHA BEIICCTB
nepe aHa3poOHBIM. D(H(HEKTHBHOCTH IHEPIETUIECKOT0 OOMEHa.

JemoncTpanuu

Hoprpersr: k. [puctmn, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I[1. Murtgem, I'. A.
3aBap3uH.

Tabmuuer u cxemsl: «®DotocuHTE3», «IJHepreTnyeckuid obmen», «bmocmHTes Oenka», «CtpoeHue
(epmeHTa», «XEMOCHHTES).

ObopynoBaHue: CBETOBOH MHKPOCKOI, 00OpyJOBaHHME AJIsI NMPHUTOTOBJICHHS MOCTOSHHBIX M BPEMEHHBIX
MHUKpOIpenapaToB.

JlaGopatopHast pabora «l/3yuyeHHe KaTaJUTHYECKOHl aKTUBHOCTH (pepMEHTOB (Ha MpHUMepe aMuiiasbl WIH
KaTasasbl)y.

JlaGopatopHast padbota «/3y4yeHnue pepMEHTATUBHOTO pacUICIUICHHs HEPOKCHIa BOJOPOa B PACTUTEIbHBIX
U )KUBOTHBIX KJICTKaX».

JlabopaTopHast padota «CpaBHEHHE NPOIEcCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlabopaTopHas padoTa «CpaBHEHHE MPOIECCOB OPOXKEHHS U JBIXAHUS».

Tema 7. HacnencreenHast nHpOpMaIys U peanu3anus e€ B KIETKEe

Peakiun MaTpuyHOTO CHHTE3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B pEAKIMAX MAaTPUYHOIO CHHTE3a.
Peanmszanus HacnmencTBeHHON WH(popMaruu. ['eHeTHUeCKWH KON, €ro CBOHCTBA. TPaHCKPHIIUS — MaTPHUYHBIN
cuate3 PHK. IlpuHIMIBI TpaHCKPUNIMHM: KOMIUIEMEHTapHOCTb, aHTHIAPAIIIEIBHOCTh, ACHMMETPUYHOCTD.
Cospesanue Mmatpuaabix PHK B aykapuotndeckoit xietke. Hekonupyromue PHK.

Tpancnsauust u e€ sranel. Yyactue Tpancnoptbix PHK B Onocunrese Oenka. YcnoBus 6uocuHresa Oelka.
KonupoBanue aMuHoKucIOT. Ponb pubocom B OnocunTe3e Oenka.

CoBpeMeHHbIE TIPEACTaBICHUS O CTPOCHMHM TeHoB. OpraHm3aiiusi T€HOMa y IPOKapuoT M 3YKapHuoT.
Perynsinuss akTUBHOCTH TeHOB y mpokapuoT. [mmoreza omepona (@. XKako6, XK. Mano). MomnekymsipHbie
MEXaHU3MBI SKCIIPECCHH T'€HOB y dyKapHOT. Poib XpomaTuHa B perynsaiuu paboTsl TeHoB. Perymsanuns oOMeHHBIX
nporeccoB B KineTke. KileTounsit romeocras.

Bupycsl — HeksieTouHble (YOPMBI )KU3HH 1 00JIMraTHBIE apa3uThl. CTPOCHNE MPOCTHIX M CI0XKHBIX BUPYCOB,
perpoBupycoB, Oakrepuodaros. JXmsuenusd mmkn JHK-comepxamux BupycoB, PHK-comepxamux Bupycos,
6akrepuogaros. OOpaTHas TPAHCKPHIILIUS, pEBEpTa3a, HHTErpasa.

BupycHble 3a00eBaHus YenIoBeka, )KUBOTHEIX, pacteHuit. CIIU, COVID-19, connansHble U METUIIMHCKAC
poOIEMEL.

buoundopmaruka: uHTErpanys ¥ aHaiu3 OoJbIIMX MaccuBOB («bigdata») CTPYKTYPHBIX OHOJIOTHYECKHX
JnaHHbIX. HaHotexHonoruu B Ouonoruu u meauuune. [Iporpammupyemsbie ¢yHkuuu OenkoB. CrocoObl JOCTaBKU
JIEKapCTB.

JemoncTpanuu

[Moptpetsr: H. K. Konsios, 1. Y. IBaHOBCKUH.

Tabnumer u cxemsl: «brocuHTe3 Oenkay, «[ eHeTndecknit Koy, «Bupyce», «bakTeprodarmy.

[pakrrueckas padora «Co3anne MOJENN BUPYyCay.

Tema 8. J)Ku3HEHHBIN IIUKIT KJIETKH

Knerounsnii 1wk, ero mnepuoabl W perymsnus. Mutepdaza m muTo3. OCOOCHHOCTH IPOILECCOB,
nporekaromux B uHTepdasze. I[loaroroBka KieTkH K JelieHHIO. [IpecMHTETHYecKH# (ITOCTMHTOTHYECKHH),
CHHTETHYECKHH ¥ MOCTCHHTETHYECKUH (IPEMUTOTHYECKHH) IEpHOIbl HHTEP(A3bI.

Marpuunelii  cunres JIHK perukanys. Ilpunnuner  penmukanuu  JIHK:  komIuieMeHTapHOCTS,
MOJYKOHCEPBAaTHBHBIM CHHTE3, aHTHHapamiensHocTs. Mexanmsm pemmmkanun JIHK. Xpomocomsr. Crpoenue
xpoMocoM. Termomepsl U Temomepaza. XPOMOCOMHBINH Ha0Op KJIETKH — KapUOTHIL. JIUTUIOMIHBIA M TarjIoWaHBINA
HabopsI XxpoMocoM. ['omosornyHbe XpoMOCcOMEL. [10J10BBIE XPOMOCOMBI.

Jenenne kiaetku — MuTo3. CTaIuy MUTO3a M MPOMCXOSIINE B HUX Mporiecchl. Tumsl muto3a. Kapnoknnes u
UTOKKHE3. bronorndeckoe 3Ha4eHNE MUTO3A.

Perynsmst MuTOTHYECKOTO IMKJIa KieTKu. [IporpamMmmupyemas kierouHas TnOenb — aronTos.

Knerounoe  siqpo,  XpoMOCOMBI,  (YHKIMOHaJIbHAas  TIeHOMHKa. MexaHu3Mbl  nposmdeparyy,
muddepeHunpoBky, crapeHus W rubenu kietok. «lln¢ppomas kinetka» — OHOMH(OpPMATHYECKHE MOJIEIN
(yHKIIMOHMPOBAHUS KJICTKH.

JemoHcTpanuu



Ta6muie! 1 cxeMbl: «KU3HEHHBIH MUKIT KIETKNY, «MuT03», «CTpoeHne xpomocomy, «Permmukanus JTHK».
O6opynoBaHHe: CBETOBONH MUKPOCKOII, MUKpOTpenapaTsl: «MHTO3 B KJIeTKaX KOpEIIKa JIyKay.
JlabopaTopHas paboTa «/I3ydeHrne XpoMOCOM Ha TOTOBBIX MHKPOIIpEnapaTaxy.

JlabopaTtopHass pabota «HaOmomeHme MMTO3a B KIETKaxX KOHYMKAa KOpEmIKa Jyka (Ha TOTOBBIX
MHUKpOIIpenapaTax)y.

Tema 9. Ctpoenne u HyHKIIMHA OPTaHIU3MOB

Buonornueckoe pazHooOpazue opraHu3MoB. OJIHOKJIETOYHbBIC, KOJOHHMAJIbHBIE, MHOTOKJICTOUHbIE
OpPTaHU3MBI.

OCOOEHHOCTH CTPOCHMSI U IKM3HEAEATEIHHOCTH OJHOKIICTOYHBIX OpraHu3MoB. bakrtepun, apxew,
OJTHOKJICTOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJIOPOCIH, APYTUe MPOTUCTHL. KOoJOHHaIbHBIE OpraHU3MBL.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO opraHu3Ma. TkaHH, OpraHbl MU CHCTEMBI OopraHoB. OpraHusm Kak
eauHoe 1enoe. 'omeocras.

Txanu pacreHnid. THUOBI paCTUTENBHBIX TKaHEH: oOpa3oBaTelbHas, MOKPOBHAS, IPOBOISAIMIAs, OCHOBHAS,
MexaHu4deckas. OCOOCHHOCTH CTpOeHUS, (DYHKIIHA U PaCIIOIOKEHISI TKaHel B OpraHax pacTCHHH.

TkaHU XKUBOTHBIX M ueJOBeKa. THIbI )KMBOTHBIX TKAaHEW: SMUTENIHAIbHAs, COCOUHUTENbHAs, MBbILICYHAs,
HepBHas. OcOOEHHOCTH CTPOCHUS, PYHKIIMIA ¥ PacIIOIOKEeHUS TKaHEH B OpraHax XKMBOTHBIX U YEIOBEKa.

Opransl. BereratuBHBIE W TeHepaTHBHBIC OpraHbl pacTeHHH. OpraHbl U CHCTEMBI OPTaHOB JKHBOTHBIX H
yenoBeka. OYHKIMY OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuil. CkeneTsl OAHOKJIETOYHBIX M MHOTOKJIETOUHBIX KHBOTHBIX.
Hapy>xHslit 1 BHyTpeHHUH ckeneT. CTpoeHHe U THUIIBI COSAMHEHHS KOCTEH.

JIBmxeHue opraHu3MoB. J[BHKEHHE OMHOKICTOYHBIX OPraHM3MOB: aMEOOUIHOE, JKI'YTHKOBOE, PECHHYHOE.
JIBIKeHHEe MHOTOKJICTOYHBIX PACTEHUH: TPONM3MBI M HACTUH. [[BIDKEHHE MHOTOKJICTOYHBIX KUBOTHBIX U YEJIOBEKa:
MbllIedHast cucrema. Peduexc. CkeneTHble MBIIIIBI U UX paborTa.

IIuranue opranuszmoB. IlormomieHue BOJBI, YIVIEKHCIOTNO ra3a M MUHEPAJIbHBIX BELIECTB PACTCHUSIMHU.
IIuranue >XMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOUHOE NulleBapeHue. [IutaHue mo3BOHOUHBIX >KMBOTHBIX.
Otaensl UUIEBApUTENLHOTO TpakTa. [luieBapurenbHble xene3bl. [IumeBapurenpHas cucTeMa 4eloBeKa.

Jvixanue opranm3moB. Jlpixanue pacteHuil. /[Ipixanne XuBOTHBIX. Jndy3us ra3zoB depe3 MOBEPXHOCTh
kieTkn. KoxkHoe nmeixanme. [lprxatenbHasi MOBepXHOCTE. JKabepHoe u nérodnoe ApIxaHue. J[pIxaHue MOo3BOHOYHBIX
JKUBOTHBIX U Y€JIOBEKA. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHUS JETKUX NO3BOHOYHBIX JKUBOTHBIX. JlpIXaTeiabHast
cucreMa dejoBeka. MexaHM3M BEHTWIIALMM JETKUX y NTUIl U MIEKONHUTAIOUIMX. Perynsamus IpIXaHus.
JIpixarenbHbIe 00BEMBI.

TpaHCIOPT BelLIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI pacTeHHH. TpaHCHIOPT BEIIECTB y KUBOTHBIX.
KpoBenocHast cucrema u e opranel. KpoBeHOCHash cucTeMa IO3BOHOUYHBIX JKMBOTHBIX M uenoBeka. Cepie,
KPOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIONOHHBIE YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOMH
CHUCTEMBI IO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perynsnus.

Brinenenue y opranuszmoB. Brigenenue y pactenuid. Beinenenue y xuBOTHbIX. COKpaTUTENIbHbBIE BaKyOJIH.
Oprasbl  BeieneHus. DumbTpanus, cekpenus W 0OpaTHOE BcachIBaHHE KaK MEXaHU3MBI pabOTHI OpraHoOB
BbieNieHUsl. CBSI3b MOJIOCTH Tejla C KPOBEHOCHOW M BBLACIUTENIbHON cucTeMaMu. BbljeneHue y MO3BOHOYHBIX
JKUBOTHBIX U uenoBeka. [Toukn. CtpoeHue u GpyHKIHOHHpOBaHUE HePpoHa. OOpa3oBaHIE MOUYH Y YEIOBEKA.

3ammTa y OpraHU3MOB. 3alliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CIopel OaKkTepHil M IHUCTHI MPOCTEUIINX.
3amuTa y MHOrOKJIeTOUHbIX pacTteHuid. Kyrukyna. CpeacTBa nacCUBHOM M XUMUYECKOU 3a1uThl. DUTOHIMABIL.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX HpOM3BOJHBIC. 3alura OpraHu3Ma OT OoJie3HEH.
NmmyHHast cucrtema dYenoBeka. KIEeTOWHBIM M TyMOpaibHBIE HMMYHHUTET. BpoXXAEHHBIH U TpHOOPETEHHBIH
cnenupuueckuii UMMyHUTET. Teopust KIOHaIbHO-cenekTuBHOro mmmynutera (I1. Dpmux, ®. M. bepner, C.
Tonerasa). BocmanuTtensHble OTBETHI OPraHM3MOB. PoNb BpPOXAEHHOTO MMMYHHTETa B Pa3BUTHH CHCTEMHBIX
3a00JIeBaHUH.

PazgpaxumocTs U peryssinust y opraHu3MoB. PazIpa’)kuMoCTh y OJHOKJIETOUHBIX OPraHU3MOB. TaKCHCBHI.
Pa3znpaxkumocTs u perynsinus y pacteHuil. PocToBble BelliecTBa U X 3HaUEHHUE.

HepBHas cucrema u peduieKTopHas peryisiuus y O>KMBOTHBIX. HepBHas cucrema u €€ OTIEIBI.
OBOIIIOLIUOHHOE YCIOXKHEHUE CTPOCHHS HEPBHOM CHUCTEMBI y XKHUBOTHBIX. OTAENBI FOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedpiieke u pediekropras nyra. besycnoBHble 1 yCIIOBHBIE peIIeKChI.

I'ymopaneHast perynsuus U SHAOKPHHHAs CUCTEMA HUBOTHBIX U uesioBeka. JKenessl SHIOKPUHHONW CUCTEMBI
M UX TOpMOHBI. JlelicTBre TOpMOHOB. B3auMocCBsI3b HEPBHOW M SHAOKPUHHOW cucTeM. [ umoTtanamo-runodusapHas
cucrema.

JemoncTpanuu

IToptper: U. I1. ITaBnos.

Tabmupr u  cxembl: «OIHOKIETOYHBIE BOJOPOCITN», «MHOTOKIETOUHBIE BOJOPOCITNY, «bakTepumny,
«[Ipocreiimme», «OpraHsl IBETKOBBIX pacTeHHI», «CHCTEMBI OpraHOB MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee
CTpOEHME HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cucrembl», «CtpoeHue credis», «CTpoeHne JIHCTOBOH
IUIACTUHKNY, «TKaHU >KUBOTHBIX», «CKeneT uenaoBekay, «llumeBapurensHas cuctema», «KpoBeHocHasi cucteMay,
«/pixarenbHast cucremay», «HepBHas cucteman, «Koxka», «MpllleuHasi cuctemay, «BblienuTenbHass CUCTEMay,
«OHAOKpuHHas cuctemay, «CtpoeHue Mbib», «UMMmyHUTET», «KuiieyHononoctHeie», «CxeMa NHUTaHUA
pactenmit», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX XHMBOTHBIX», «CTpoeHue ruapsl», «CTpoeHue NIaHapUu»,



«BHyTpeHHee cTpoeHHe NOXKAEBOTO depBs», «HepBHas cucrema pridy, «HepBHas cucrema nmarymkm», «HepBras
cuctema IpecMmblkaomuxcs», «HepBHast cucrema nruny, «HepBHas cucrema wmilekonuTaromuxy», «HepBHas
CHCTEMa 4deloBeKay, «Pediekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpPOIpPENapaThl OJHOKIETOYHBIX OPTaHU3MOB, MHKpPOIPEIapaThl
TKAaHEH, paKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH HACEKOMBIX, UITIOKOXHUX, KUBbIE 3K3EMIUISIPbl KOMHATHBIX PACTEHUH,
repOapuy pacTeHHH pa3HBIX OTHENIOB, BIAKHBIC IpemapaThl >KUBOTHBIX, CKEJETHl ITO3BOHOYHBIX, KOJUICKIHH
0CCITO3BOHOYHBIX JKUBOTHBIX, CKEJICT YEJIOBEeKa, 000pyIOBaHME I JEMOHCTPAIMU MOYBEHHOTO U BO3AYIIHOIO
MUTAHUS PACTCHUM, pACIICIUICHUS KpaxMana M OCIKOB MOJa JCHCTBHEM (epMEHTOB, OOOpYJIOBaHUC IJist
JIEMOHCTpAIIMH OMBITOB MO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNbHBIX ABHKCHUN, MOJIEIH
TOJIOBHOTO MO3Ta Pa3UYHbIX KUBOTHBIX.

JlabopatopHras paboTa «I3y4ueHue TKaHEH pacTeHUI.

JlabopaTopHnas paboTa «3ydcHre TKaHEH )KUBOTHBIXY.

JlabopatopHas paboTa «/3y4eHne OpraHoB IIBETKOBOTO PACTEHIID.

Tema 10. PasmHOXkeHME U pa3BUTHE OPraHU3MOB

@DopMBI pPa3MHOKEHHSI OpraHM3MOB: Oecronoe (BKIIOYas BETETATHBHOE) W MMOJOBOe. Bumer Oecmororo
Pa3sMHOXKEHHUS: TIOYKOBAaHUE, CIIOPYILALNS, (PparMeHTanus, KIOHUPOBaHHE.

ITomoBoe pazmuoxenwne. [lomoBele KIIeTKH, Wik TaMeTsl. Mefio3. Craaun Mmeiio3a. [loBeneHrme XxpoMocoM B
Mmenose. Kpoccunrosep. bruonornyeckuii cMbica Melo3a U MOJIOBOrO mporecca. Melo3 U ero MecTo B KU3HEHHOM
[IUKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pa3Butue. ['amMeroreHe3 y »UBOTHBIX. llonoBble jkene3bl. OOpa3oBaHWE W pa3BUTHE
MOJIOBBIX KJIEeTOK. Criepmatorenes u ooreHe3. CTpoeHUe MOJIOBBIX KIETOK.

OmioI0TBOpEeHHE M SMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIONOTBOPEHUS: HapyXKHOE,
BHyTpeHHee. [lapTeHorenes.

WupuBuayanpHOE pa3BUTHE OPTraHM3MOB (OHTOTEHE3). DMOPHONOTHS — HayKa O pPa3BUTHH OPTaHU3MOB.
Mopodorenes — ogHa U3 TIaBHBEIX HpobieM smOpuomormu. KoHmemmuss mMopdoreHoB W mMonenun MopdoreHesa.
Cragnu sMOpHoreHe3a )KUBOTHHIX (Ha mpuMmepe Iarymkn). pobnenue. Tumsl npobnenus. JeTepMiIHApOBaHHOE U
HEIepPMHUHUpPOBaHHOE mApoOneHme. bractyma, Tumel Omactyn. OcCOOCHHOCTH JpPOOJCHHS MIICKOIHTAIOIINX.
3apobIIeBbIe TUCTKH (TACTPYILLHS). 3aKiIafKa OpraHOB M TKaHEH M3 3apOMIbIIIEBHIX JIUCTKOB. B3anMHOe BIUsHIE
yacTell pPa3BHBAIOIUIETOCA 3apOoJbIlia (SMOpHOHANBHAS WHIYKIWS). 3akjIagka IUTaHA CTPOCHUS JKHBOTHOTO Kak
pe3yabTaT HePAPXUUCCKUX B3aMMOJICHCTBUI T'eHOB. BiusHue Ha SMOpHOHANIBHOE Pa3BUTHE PA3JIMYHBIX (PAKTOPOB
OKpY>Karollei cpesbl.

Poct n passurme xuBoTHbIX. [locTamOpronansHblii nepuoa. [Ipsmoe u Henpsimoe pasButHe. PazButhe c
MeTamop(}ho30M y 6ecrio3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX. broorndeckoe 3HauYe€HUE MPSMOTO M HEMPSIMOTO
Pa3BUTHsAA, UX PACIpPOCTpPaHEHUE B MpHUpoje. THUIBI POCTa JKUBOTHBIX. DAKTOPHI PETYISIMN POCTA JKUBOTHBIX U
yenoBeka. CTaauu MOCTIMOPUOHAIHLHOTO PA3BUTHS Y JKMBOTHBIX W uejoBeka. Ileprojpl OHTOreHe3a ueaoBeKa.
CrapeHue v CMEpTh KaK OMOJIOTHIESCKHE TPOIIECCHI.

PasmHOXeHMEe U pasBurhe pacteHmid. ['amerodut m cmopodur. Meio3 B )KH3HEHHOM HUKIEC pPacTCHUI.
OO0pa3oBaHue crop B mporecce Meio3a. 'ameroreHe3 y pacteHuid. OIUIOZOTBOPEHUE W Pa3BHTHE PACTHTEIBHBIX
opraHu3MoB. J[BOIfHOE OIUIOIOTBOPEHHUE Y IBETKOBHIX pacTeHmid. OOpa3oBaHUE U pa3BUTHE CEMCHH.

MexaHU3MBI PETyJIALUN OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

Jemonctpanuu

Ioptpetsr: C. I'. Hapamms, X. [nemas.

Tabmupl 1 cxembl: «BeretaTuBHOE pa3MHOXKeHHUE», «TUIBI O€CIoNOT0 pa3MHOXKEHUS», «Pa3zMHOXKeHUE
XJaMUIOMOHAIbI», «Pa3MHOKeHHEe 3BIIIEHbI», «Pa3MHOXkeHUEe TulIpbl», «Meio3y, «XpoMocomby, «['ameTorenesy,
«CTpoeHue SHIEKIETKH U criepMaTo3onsay, «OCHOBHBIE CTalui OHTOTeHe3ay, «lIpsMoe u HempsMoe pa3BUTHEY,
«Pa3Butue wMmaliickoro »xyka», «Pa3Burue capaHum», «Pa3BuTue nArymkun», «JlBoiiHOe OIJIOOTBOpPEHHUE Y
LBETKOBBIX pacTeHui», «CTpoeHHe CEMSIH OJHOJOJBHBIX U JIBYAOJbHBIX PAaCTeHUI», « KM3HEHHBIA LUKI MOPCKOH
KanycTb», « KU3HEHHBIH TUKI MXa», « KU3HEHHBIN LUK MAOpOTHUKAY, «KU3HEHHBIN LUK COCHBI».

O0opynoBaHHe: CBETOBOH MHKPOCKOII, MHKPOIIPETIAPATHI SHIICKICTOK M CIePMaTo30HuI0B, Mojaeib «L{nki
Pa3BUTHUS JISTYIIKH.

JlabopatopHas paboTa «3y4eHne cTpOSHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEapaTax».

IpakTryeckas pabora «BbIsIBICHUE MPU3HAKOB CXOJCTBA 3aPOJIBIIICH TO3BOHOYHBIX )KHBOTHBIX).

Jlaboparopras pabota «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIIUX PACTCHHIA.

Tema 11. 'eHeTrka — HayKa O HACTEACTBEHHOCTH W U3MEHIYUBOCTH OPTaHU3MOB

HcTopust cTaHOBJIEHUS M Pa3BUTHS TeHETHKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa, T. Moprana.
Ponp oreuecTBeHHBIX y4€HBIX B pasButum TeHeTwkw. PaGotrer H. K. Komsmora, H. WM. Basmmosa, A. H.
Benosepckoro, I'. JI. Kapnieuenko, 10. A. ®unmmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHATHS W CHMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIeJIbHBIE TEHBI,
aJbTepHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIA MPU3HAK, TOMO3UIOTa, FE€TEPO3UrOTa, YUCTAs JTUHHUS,
THOpHIBL, TeHOTHT, (heHOTUIL. OCHOBHBIC METOJIbI TCHETUKHU: THOPUIOIOTHYCCKUH, [IUTOIOTHYECKUHA, MOJICKYIISIPHO-
TeHEeTHYECKUH.

Jemonctpanuu



TToptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. U. Basunos, A. H. benosepckuii, I'. 1.
Kaprieuenxo, 0. A. ®ununuaenko, H. B. Tumodeer-PecoBckuii.

Tabmuner n cxemsl: «MeToIpI TeHETHKHY, «CXEMBI CKPEIIUBAHUS.

JlabopatopHas paboTa «/Ipo3oduia Kak 00bEKT TeHETUIECKUX HCCICIOBAHUI.

Tema 12. 3aKkOHOMEPHOCTH HACIIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBerif 3akoH MeHmens — 3aKOH €IUHOOOpa3ws THOPHAOB IIEPBOTO
noxkoneHus. IIpaBuno goMuHupoBaHus. Btopoil 3axkoH MeHnens — 3aKkOH pAacLICIUIEHHS IPU3HAKOB.
uTonoruyeckre 0CHOBBI MOHOTMOPHUIHOTO CKpeIirBaHus. [ umore3a 4uCTOTHI raMer.

Ananusupyroee ckpemuBanue. [IpoMexyTodHblil XxapakTep HaclenoBaHud. Paciiennenue npu3sHakoB Npu
HETOJIHOM JJOMUHHPOBAHUU.

Jurubpunnoe ckpemmBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOT'O HACIIEAOBAHUS ITPU3HAKOB.
[{uronornyeckne OCHOBBI JUTMOPUIHOTO CKPELTUBAHHS.

CuerureHHoe HacnemoBanue mpu3HakoB. Paborer T. Moprana. CueruieHHOe HaclieIoBaHHE T'€HOB,
HapyIIeHNE CUEIUICHNS MEXIy TeHaMH. XPOMOCOMHasI TEOPHSI HACTIECTBEHHOCTH.

T'enetuka mnosna. XpOMOCOMHBI MEXaHU3M OIPENEICHHUS Ioja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
T'omorameTHsIil ¥ reTeporaMeTHbIi Noj. ['eHeTnueckas cTpykTypa NoJoBbIX XpoMocoM. HacnenoBanue npusHaKos,
CIICTUICHHBIX C TIOJIOM.

T'enotun kak unenoctHas cuctema. IlnedoTponuss — MHOMKECTBEHHOE IEHCTBUE T'eHAa. MHOXXECTBEHHBIM
annenusM. B3zanMmopelicTeie HeaeabHbIX TeHOB. KoMiemeHnTapHOCTh. DnucTas. [Tomumepus.

'eHeTHUeCKUH KOHTPOJb pa3BUTHsS PACTCHUH, >XMBOTHBIX W YEJIOBEKa, a Takke (HH3HOJOTHYSCKUX
MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (GYHKUUWHA. [‘eHeTMueckue MeXaHW3Mbl CHUMOHOreHe3a, MEXaHU3MBbI
B3aUMOJICHCTBUSI «XO3MH — Mapa3uT» U «X035UH — MUKPOOHOM». ['eHeTH4YecKue acreKThl KOHTPOJIST U M3MEHEHUs
HAacJIeJCTBEHHOW HH(OPMAIMH B TOKOJICHHUSX KJIETOK U OPraHU3MOB.

Jemonctpanuu

IToptpetsl: I'. Mennens, T. Mopras.

Tabmuer u cxembl: «IlepBbIit 1 BTOpOit 3akoHBI Menaemns», « Tpetuit 3axkoH MeHaens», « AHaTU3UpYoIIee
ckpemuBanuey, «Henonnoe nomuHupoBanney, «CIieTuIeHHOE HacIeJOBaHHE IPU3HAKOB y APO30(HIIb, «[ eHeTHKa
nona», «Kapuorun uenoBeka», «Kapmorunm apozodumer», «Kapuotun nruner», «MHOXECTBEHHBIH aluIeIN3M»,
«B3anMopelicTBUE TEHOBY.

OOopyznoBaHue: MoOJeNb Uil AEMOHCTPALMH 3aKOHOB €IMHOO00pa3us THOpUAOB IIEPBOTO IOKOJIEHHS U
pacuienieHus IpU3HAKOB, MOJENIb JUIS JEMOHCTPALlMU 3aKOHA HE3aBUCHMOTO HACJICOBAaHMs MPU3HAKOB, MOJENb
JUISL IEMOHCTPAIMHU CLETJICHHOTO HACJeI0BaHHs IPU3HAKOB, CBETOBOI MHKPOCKOII, MUKpoTpenapat: «/po3odunay.

[pakTnyeckas pabora «M3yueHne pe3ybTaToB MOHOTHOPUIHOTO CKPELIMBAHHS Y APO30(HIBI.

[TpakTnyeckas pabora «M3yueHne pe3ynbTaToB JUTHOPUIHOTO CKPEIMBAHUS Y APO30(UIIBI».

Tema 13. 3akOHOMEPHOCTH U3MEHYHBOCTH

B3aumogelictBue rTeHoTHIA M cpensl Hpu  (GopMuUpoBaHMM (eHOTHIIA. VI3MEHYMBOCTH NPU3HAKOB.
KadecTBeHHBIE M KONMMYECTBEHHbIC MPU3HAKH. BUIbI NI3MEHUNMBOCTH: HEHACIIECACTBEHHAS M HACJICICTBEHHAS.

Momu¢ukannonHas W3MEHYMBOCTh. Pomb cpensl B opMHpOBaHMM MOAM(UKAIMOHHONW H3MEHYMBOCTH.
Hopma peaxkmmm mnpusHaka. BapumanuwoHHBIH psim u BapuanmoHHas kpuBas (B. HWoranncen). CpoiicTBa
MOU(UKAIMOHHON N3MEHYMBOCTH.

I'enotunuueckass u3MeHYUMBOCTH. CBOMICTBA T'€HOTHUIHMYECKOHM H3MEHYMBOCTH. Buabl TreHOTHNUYECKOU
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllHOHHAS.

KomOuHaTvBHass M3MEHYMBOCTh. MeH03 M IOJIOBOW IPOLIECC — OCHOBA KOMOWHATHMBHOW HM3MEHYMBOCTH.
Posib KOMOMHATHBHON H3MEHYMBOCTH B CO3/IaHUH T€HETHUECKOTO Pa3sHOOOpa3us B Mpeeaax OJHOTO BUA.

MyTanoHHasi M3MEHYMBOCTh. BHIBI MyTaluii: TI'€HHbIE, XPOMOCOMHBIE, TeHOMHbIC. CIIOHTaHHBIE U
WHAYIUPOBAaHHBIE MyTallMu. SlnepHble M IMTOIIIasMaThdeckue MyTanuu. ComMaTHdecKue M IOJIOBBIE MYTAIlHH.
[IprunHBI BO3HMKHOBEHHS MyTalnuid. MyTareHbl M WX BIIMSHHE Ha OPTaHU3MBI. 3aKOHOMEPHOCTH MYTallMOHHOTO
npouecca. 3aKOH TOMOJOTHYECKHX psJIOB B HacieacTBeHHOW n3menunsoctd (H.M. Basuios). Bresnepnas
U3MEHYUBOCTb U HACJIE[CTBEHHOCTb.

OnureHeTHMKa W JIUTEHOMHKA, POJIb JIUTEHETHYECKHX (DaKTOpOB B HACIEIOBAHMH W H3MEHYHUBOCTH
(heHOTHIIMYECKNX NPU3HAKOB Y OPraHU3MOB.

JemoHcTpanuu

IToptperst: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmuuer n cxembl: «Bumel m3MeHYMBOCTHY», «MoanpuKaMoHHass W3MEHYMBOCTH», «KoMmOMHaTHBHAsS
M3MEHYUBOCTHY, «Meio3y, «OmnonoTBopeHuey, «I eHeTnaeckre 3a00aeBaHus YeI0BeKay, «BUabl MyTaIuiiy.

O6opynoBaHue: JXKHMBBIE M TepOapHbIE HK3EMIUIAPH KOMHATHBIX pacTeHuil, pucyHku (dotorpadum)
KUBOTHBIX C Pa3IMIHBIMH BUJAMH U3MEHUYHUBOCTH.

Jlaboparopras pabota «ccnenoBanne 3akOHOMEPHOCTEH MOTUPUKAITMOHHONW M3MEHUYUBOCTH. [TocTpoenue
BapHaIlMOHHOIO PsJa U BapUALIMOHHON KPUBOD».

[Ipakrrueckas padora «MyTtauu y A1po30¢uiibl (Ha TOTOBBIX MUKPOIIPENApaTax)».

Tema 14. 'eneruka yenoBeka

Kapunorun uenoseka. MexnyHapogHas mporpamMma HCCIEIOBAHUS T€HOMA uelloBeKa. MeToJbl M3ydeHUs
TEHETHKH 4YeJIOBEKa: TI'€HEaJOTMYeCKHi, OJM3HEeLOBbIH, IUTOICHETHYECKUH, MNOMYJISAIUOHHO-CTAaTUCTUYECKHUH,



MOJIeKyJsipHO-TeHeTHUecKuil. COBpeMEHHOE OmIpeAelicHHe TCHOTHIIA: ITOJHOTCHOMHOE CEKBEHHPOBAaHUE,
TEHOTUIIUPOBaHUE, B TOM 4uciie ¢ nmomoineto T111P-ananu3a. HacnenacTBenHsie 3a0oieBaHus denoBeka. [ eHHBIE W
XpOMOCOMHBIE O0JIe3HH YelloBeKa. boNe3HN ¢ HACIEeACTBEHHONW MPEAPACIIONOKEHHOCTI0. 3HAUCHIE MEIUIIMHCKOM
TCHeTUKH B TIPEAOTBPAIICHUH ¥ JICUCHUHW TEHETUYECKHWX 3a0oieBaHMIA dUeioBeka. MennuKo-TeHeTHIecKoe
KoHCynbTHpoBaHue. CTBOJIOBEIE KIETKU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHYECKHUE acIeKTHl MCCIeIOBAHUN B
001acTH penakTUPOBAHNS TEHOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTophl IOBBILICHHOW YyBCTBUTENHFHOCTH YeEJNOBEKa K (DU3NYECKOMY M XHMHYECKOMY
3arpsi3HEHUIO OKpYXKarollel cpenbl. I'eHeTHdeckas mpeapacionokeHHOCTh YeJloBeKa K MaTOJIOTHsAM.

JemoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn uenoBekay, «MeToabl U3y4eHHUs T'€HETUKH uelloBeKay, «[ eHeTudyeckue
3a00JIEBaHMUS YEIIOBEKAY.

[pakrryeckas padora «CocTaBIeHUE U aHATN3 POAOCIOBHOMY.

Tema 15. Ceneximst OpraHu3MOB

JloMecTruKanus U CeNeKIus. 3apoxIeHne celeKuu u qoMectukanni. Yuenue H. V. Basunosa o LlenTpax
MIPOMCXOXICHUS © MHOTO00Pa3usi KyJIbTYPHBIX pacTeHHH. Poib celeknum B CO3MaHUU COPTOB PACTCHUI M IOPOJT
KUBOTHBIX. COpT, mopona, mTaMM. 3aKOH TOMOJIOTHYECKHX PsIOB B HACIEICTBEHHOW m3MenumBoctd H. U.
BaswmiioBa, ero 3HaUeHNE I CEIIEKIHOHHONW PaOOTHI.

MeTtonpl CeneKIMOHHONW paboTel. VICKyCCTBEHHBIH OTOOp: MAacCOBBIM W HWHAWBHIYalIbHBIA. Tambl
KOMOMHAIIMOHHON celekuuu. VcnbiTaHue npousBomuresned 1Mo notoMctBy. OTOOp MO TEHOTHITY € MOMOUIBIO
OIICHKHU (heHOTHIIA TIOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIlbio ananu3a JJHK.

VckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOI paboThl. PaguanimoHHbI ¥ XUMHYECKUI MyTareHes
KaK UCTOYHHK MYTaluil y KylbTypHBIX (popM opranusmoB. Vcrnonp30BaHie reHOMHOTO PeaKTUPOBAHUS H METOJIOB
pexom6buHanTHBIX JIHK 11 momydeHust HCXOQHOTo MaTepraia sl CeNeKIHH.

[omyuenne mnonuuIoNOB. BHYyTpuBHIOBas THOpHAM3aNMsA. BIM3KOPOIACTBEHHOE CKpEIIWBaHUE, WIN
uHOpuauHr. HepoacTBeHHOE CKpeuIBaHue, WM ayTOpuauHTr. ['eTepo3nc W ero mpuyuHEL Vcmomp3oBaHme
rereposuca B cermeknud. OtmanérHas ruOpummsanua. [IpeomoneHune OecIiogws MEKBHIOBBIX THOPHIOB.
JlocTrkeHus CeNeKUUN paCTEHUH U )KUBOTHBIX. «3€NEHasi pEBOIOLIMSIY.

CoxpaHeHUE M H3YYEHHME TE€HETUYECKHMX PECYPCOB KYJIbTYPHBIX PAacTeHUH M HMX AMKUX POAUYEH s
CO3/IaHMs HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SHCTBEHHBIX KYNbTyp. M3ydeHme, coxpaHeHWe H YIIpaBICHHE
TCHETHUECKUMH PECypCaMM  CEIbCKOXO3SHMCTBEHHBIX M IPOMBICIOBBIX JKHMBOTHBIX B IEJSAX YIy4IICHHS
CYLIECTBYIOIIUX U CO3JIaHMsI HOBBIX MOPOJ, JIMHUH U KPOCCOB, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX METOIOB
Hay4YHBIX UCCIICJJOBAHUMN, IIEPEOBBIX UJIEH U NIEPCIIEKTUBHBIX TEXHOJIOTUH.

JemoHcTpanuu

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. . Kapneuenko, I1. I1. Jlykesaenko, b. JI. Acraypos, H.
Bopnoyr, . K. benses.

Tabmumer u cxembl: «LIeHTpPBHl TPOMCXOXKIEHUS M MHOTOOOpa3ws KYJIBTYPHBIX pACTCHHN», «3aKOH
TOMOJIOTHYECKUX PAJOB B HACICICTBCHHOW M3MEHUHUBOCTHY, «METOMIBI ceNeKuumn», «OTaanéHHas THOpUIH3aIis,
«MyTtarenes».

JlabopaTopHas paboTa «/3ydeHne COPTOB KYIBTYPHBIX PACTEHHUI U MOPOJ JOMAITHUX )KHUBOTHBIX).

JlabopatopHas paboTa «/3ydeHrne METOIOB CEIEKIINU PACTCHUI.

[pakTryeckas padora «[IpuBHBKa pacTeHHI».

Oxckypenss «OCHOBHBIE METOJBI M JIOCTHMIKEHHUS CENIEKI[MM PACTeHUI M KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHLMIO, IUIEMEHHYI0 (epMy, COPTOHCHBITATENBHBIH YYacTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTopuio
arpOyHHMBEPCUTETA WIIM HAYIHOTO LIEHTPA)».

Tema 16. BUOTEXHONIOTHS U CHHTETHYECKAsT OMOIOTHS

OOBEKTHI, HUCHOb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKaHEBBIE KyIbTYPHI, MUKPOOPTaHU3MBI, UX
XapaKTepUCTHKA. TpaguluOHHAs OWOTEXHOJIOTHS: XJICOOIEUYeHHEe, IIONyYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHO/EMEe. MukpoOunonorndecknii cuaTe3. OOBEKTH MUKPOOHMOJIOTHYECKUX TexHoioruil. IIponsBoacTeo Oernka,
AMUHOKHCIIOT U BUTAMUHOB.

Co3faHue TEXHOJOTHH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U KOHCTPYHPOBAHUS FE€HOMOB C
LENbI0 TOJy4YeHHs OPraHu3MOB U HX KOMIIOHEHTOB, COJEpXallUX HEe BCTPEYalolhecs B TMPUPOJE
OMOCHHTETHYECKHUE ITyTH.

Knetounas wnmxeHepus. MeTombl KyJabTypbl KJIETOK W TKaHEW pacTeHWH W KHUBOTHBIX. KpmoOaHKH.
ComaTtudeckasi THOPUIM3ANUA M COMAaTHYECKUi aMOpuoreHes3. Vcmonb30BaHre TalsIOUI0OB B CEJICKIIMH PACTEHHM.
[Tomyuyenne MOHOKJIOHANBHBIX aHTHUTEN. VICHOJIp30BaHWE MOHOKIOHANBHBIX M TIONHMKJIOHANBHBIX AaHTHUTEN B
MeauiuHe. VICKycCTBEHHOE OIUTOIOTBOpEHHE. PEKOHCTpYKIMs SHIEKIETOK W KIOHHPOBAaHHWE XMBOTHBIX. MeTox
TPaHCIUIAHTALINH SIEP KJIETOK. TeXHOIOTHN 0310pOBICHHS, KYJIFTUBUPOBAHNS M MUKPOKIIOHATTBHOTO Pa3MHOXECHHUS
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.

XpoMOCOMHAs ¥ T€HHasi MH)XeHepHs. VICKycCTBEHHBIN CHHTE3 TeHa M KOHCTPYHPOBAaHHE PEKOMOWHAHTHBIX
JHK. Co3nanue TpaHCT€HHBIX OpraHHU3MOB. JOCTHXKEHHS U MEPCHEKTHBBI XPOMOCOMHOM U T€HHOH HMH)KEHEpUU.
DKOJIOTHYECKUE U 3THYECKHE NTPOOIEMBI TEHHOW MHXEHEPHUH.

Menumuackre 6uotexHonorun. [loctreHomHas nudposas menuiuna. [1IP-muarnoctuka. MetabomoMHBIH
aHalu3, TeHOLUEHTPUUECKUIl aHanMu3 MpOoTeoMa 4YeloBeKa AN OLEHKH COCTOSHMA €ro 370poBbs. Mcmonp3oBanue



CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OmommkeHepus ais pa3paboTkd (QyHIaMEHTATBHBIX OCHOB
MEIUIIMHCKUX TEXHOJOTHH, CO3IaHusI KOMIUICKCHBIX TKaHEH COUYeTaHHEM TEXHOJOTHH TPEXMEPHOTO OMONIPUHTHHTA
u ckaddonauHra I pemeHns 3a1ad IIepCoOHATH3UPOBAHHON MEAUIINHEI.

Co3maHre BEeKTOPHBIX BaKIMH C HENBI0 obecnedeHnsi KOMOMHIPOBAHHON 3amuThl 0T Bo3Oynuteneit OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXaHU3MOB (yHKImonupoBaans PHK-conepkamux BUpycoB, BRI3BIBAIONINX 0CO00
OITacHbIE 3a00/IEBaHMS YEIOBEKA U JKMBOTHBIX.

JemoHcTpanuu

Tabauuer 1 cxembl: «/CHONB30BaHIE MUKPOOPTaHU3MOB B MPOMBIIIJICHHOM MPOU3BOACTBEY, «Kierounas
WHXXEHepus», «['eHHAasT HHKCHEPHS.

JlabopaTopHas paboTa «3ydeHre 0ObEKTOB OMOTEXHOIOTHI.

IpakTryeckas padora «[loayyeHrne MOJIOYHOKHCIBIX MPOAYKTOBY.

Okckypcuss  «BHOTEXHOJOrMs —  BaXKHEHImIas  MPOW3BOAMTENBHAS  CHJAa  COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTHIECKOE TIPOU3BOICTBO)Y.

11 KJIIACC

Tema 1. 3apoxneHne 1 pa3BUTHE YBOJTIOIMOHHBIX IPEACTaBICHUH B OHOIOTHH

OpomonnonHas Teopust Y. [lapeuna. Ilpeamochuiky BO3HHKHOBEHHS NapBUHM3MA. JKH3HP W HaydyHas
nestenbHOCTh Y. lapBuna.

JIBrkyuue cuibsl ABOMIOIMU BUAOB 1o Y. /lapBuHY (BBICOKAass MHTEHCHBHOCTh PAa3MHOXKEHHUS OPTaHU3MOB,
HacJIeJICTBEHHAs H3MEHYMBOCTh, 0Opb0a 3a CyIIECTBOBAaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBII 0TOOD).

Odopmienue cunternyeckoit Teopun sBomonun (CTI). HelitpanbHas Teopus spomorun. CoBpeMeHHas
IBOJIIOLIMOHHAST OMOJIOTHS. 3HAaYEHUE SBOJIOLMOHHOM Teopudu B (OPMUPOBAHHU E€CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa.

Jemonctpanuu

Iloptpets: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosre, U. Hapsun, C. C.
UYersepukos, U. U. lmansraysen, Jx. Xongein, [. K. benses.

Tabmuuer u cxemsl: «Cucrema >xuBod mpuponsl (mo K. JluaHEr0)», «JlecTHHIA >XUBBIX CYIIECTB (IO
Jlamapky)», «Mexanusm (GopMHpOBaHHS IPHCIIOCOONICHNH Y pacTeHHH U KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema
Mapmipyta myTtemectus Y. dapeuna», «Haxoaku Y. JJapsunay, «Dopmbl 00psOEI 3a cymecTtBoBaHuey, «[lopoast
rosry6eii», «MHoroodpasue KyiabTypHBIX GopM KarmycTsl», «[1opoabl ToMalHuX KUBOTHBIX», «CXxeMa 00pa3oBaHus
HOBBIX BUJO0B (0 Y. J[apBuHy)», «CXeMa COOTHOIICHUS ABWXKYIIUX CHJI 3BOIIONUNY», «OCHOBHBIE IOJIOKECHUS
CHUHTETHYECKOW TEOPHUHU 3BOIOLIUN.

Tema 2. MHUKpO3BOITIOIHS U €€ pe3yIbTaThI

Iomynsamust kaxk sneMeHTapHas enuHHNa 3Bomonud. COBpPEeMEHHBIE METOIBl OLEHKH TI'€HETHYECKOIO
pa3HooOpa3us M CTPYKTYpHl NOmyisauuii. Vi3MeHeHne reHo(OHIA MOMYIALNH KaK 3JI€MEHTapHOE 3BOJIOIMOHHOE
sBIICHHE. 3aKOH TeHeTHYecKoro paBHOBecws Jxx. Xapau, B. BaitaOepra.

OnemeHTapHble (aKTOpPhl (IOBIKYIIME CHJIBI) 3BOJIIONMHM. MyTanmoHHBIH mnponecc. KomOuHaTnBHas
M3MEHYNBOCTh. J[peiid reHoB — ciydaiiHble HeHaNpaBiIeHHbIE U3MEHEHMS YacTOT aiieJied B HOMmyssausix. DpQext
ocHoBaTenst. Dddext OyThuI0UHOTO ropibimka. CHIDKEHNE TeHETHYEeCKOT0 pa3HoOOpas3yst: IPUUUHBL U CIIEACTBHSL.
[IposiBnenne 3¢pdexra nperia reHoB B OONBIINX M MaNBIX HOMyJsuax. Mwurpamuu. M3omamust momyssiumii:
reorpaduueckas (IpoCTpaHCTBEHHA), OnoIormyeckast (pernpoayKTHBHAS).

EctecTBeHHBIH 0TOOP — HampaBIsONIHA (akTop dBOJOIHH. POPMBI €CTECTBEHHOTO 0TOOpPA: JBHXKYIIHH,
CTAOMITM3UPYIONINH, pa3pbIBalOMUil (IU3pyNTUBHBIN). [1010BO# 0TOOpP. BO3HUKHOBEHHE U IBOJIIOIUS COIHAILHOTO
MOBEJICHUS )KUBOTHBIX.

[TpucnocoOneHHOCT, OPraHU3MOB KaK PE3yJIbTAT MHUKPOIBOJIOLMH. BO3HHUKHOBEHHE NPHUCIOCOONICHUH Yy
opranu3MoB. Apomopdo3sl U uanoananTauuu. [IpuMepsl MPUCHIOCOONEHUH y OpPraHu3MoB: MOP(HOJIOrHYecKue,
(usnosnornueckre, OMoxuMuIeckue, noseeHIeckne. OTHOCUTEIBHOCTH MIPUCTIOCOOIEHHOCTH OPTaHN3MOB.

Bugn, ero kpurepum W CTpyKTypa. BumooOpazoBaHue Kak pe3yibTaT MHKPOIBOJIONMHU. M3omsmmsa —
KJII04eBO# (akTop BumooOpasoBanus. IlyTu u crocoOsl BupooOpa3oBaHus: aionarpuieckoe (reorpaduieckoe),
CHUMIIATPUYECKOE  (IKOJIOTHYECKOE), «MIHOBEHHOE» (ToJMIuIonau3auusi, rudpuausanus). JnurensHOCTH
SBOJIIOLIUOHHBIX ITPOLIECCOB.

MexaHn3Mbl GOPMUPOBAHHST OMOIOTHYECKOTO Pa3HOOOpa3Hsl.

Ponbs »BoMONMOHHON OWONOTMHM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHsS OHOpa3zHOOOpasws.
MUuKpO3BOTIONMSA W KOIBOJIONWS TAapasUTOB W HUX X035eB. MexaHU3MBl (DOPMHUPOBAHHUSA YCTOHYMBOCTH K
aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JemoncTpanuu

Ioptpertsr: C. C. YerBepukos, 3. Maiip.

Tabmupl ¥ cxembl: «MyTalnMOHHAs WM3MEHUYUBOCTHY, «llomymsmuoHHash cTpykTypa Buua», «Cxema
NposIBICHUs 3aKkoHa Xapan—BaiinOepray, «/BrxKyIre CHIIBI SBOJIIOIMNY, «IKOJIOTHYECKasT M30JISIHS MOMYIISIUI
ceBaHCKOH (openmn», «['eorpaduyeckass H30JALMSA JIMCTBEHHUIBI CHOMPCKOM M JIMCTBEHHMIBI JIAypCKOW»,
«[TormynsiunoHHbBIE BOJIHBI YUCICHHOCTH XHUIIHUKOB U JKEPTB», «Cxema JIeHCTBHS eCTECTBEHHOTO 0TO0pay, «Dopmbl
60pr0OBI 3a cymecTtBoBaHHE», «MHIYCTpHanNbHBIA MesnaHU3M», <«OKuBbIe Hckomaemble», «IlokpoBUTENbCTBEHHAS
OKpacka JKUBOTHBIX», «lIpemynpexnaromas okpacka KHMBOTHBIX», «DU3HMOJOIHMUYECKHE  aJaNTallUn»,



«[TprcmocoOIEHHOCTh OPTaHU3MOB M €€ OTHOCHTEILHOCTEY, «Kputepnun Bumay», «Bumbl-mBoiHUKNY», «CTpyKTypa
BHIa B mpupoae», «Crocodsl BuaoodpazoBanus», «I'eorpadpuyueckoe BugooOpazoBaHue TPEX BHIOB JAHIBIIICH»,
«QKoJIornYecKoe BUA000pa3oBaHNe BUAOB CHHALY), «Ilonummonasl pacTeHuit», «KamycTHO-peeuHbIi THOPHIY.

ObopynoBanue: repbapuy pacTeHHH, KOJUIEKIMM HACEKOMBIX, Uydesla NTHII W 3Bepeil ¢ mpuMepamu
pa3NUYHBIX ITPHUCHIOCOONCHMH, Wydena NTHIl M 3Bepell pas3HbIX BHIOB, repOapuu pacTeHWH OIM3KHX BHIOB,
00pa30BaBIIMXCS PA3IMIHBIMH CIIOCOOAMH.

JlabopaTopHast paboTa «BbIsSBIeHHE H3MEHYMBOCTH Y 0CO0€H OJTHOTO BUIA».

Jlabopatophast padota «[IprcrocobaeHust OpraHUu3MOB U MX OTHOCHUTENBHAS 1IeNIECO00Pa3HOCThY.

JlabopatopHas padoTta «CpaBHEHHE BHOB 110 MOP(HOIOTUUECKOMY KPUTEPHION.

Tema 3. MaxpoaBouttorus 4 €€ pe3yabTaThl

Metoas! M3ydeHUs MakpodBoJroluu. IlameoHTonorndyeckue MeToAbl M3ydeHus sBontounuu. IlepexonHsle
(hopMbI 1 PUITOTeHETHYECKHE PSIBI OPTaHU3MOB.

Broreorpagudeckne MeTonpl n3ydeHus sBoironun. CpaBHeHHE (BIIOPHI U (QayHBl MaTEpUKOB U OCTPOBOB.
Broreorpagudeckne obmactu 3emin. BuabI-oHAEMUKH U PETUKTHL.

OMOPHOIOTHIECKHE M CPAaBHUTEIHLHO-MOP(OIOTUYECKHE METOABI H3Yy4YCHHUS 3BONIONHMU. | eHeTHdeckue
MEXaHN3MBl 3BOJIIOIIMM OHTOTEHE3a M TIOSBICHUS 3BOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE M AHAJIOTHYHBIC
opraHbl. PyauMeHTapHbIE OpraHsl U aTaBu3Mbl. MOJIEKyISIPHO-TEHETHUECKHIE, OMOXUMHYECKAE H MaTEMaTHIECKHE
METOJBl n3ydeHus 3Boonuu. ['omosormunbie reHbl. COBpPEMEHHBIE METOIBl MOCTPOCHHSA (PHIIOTeHETHYECKHX
JICpEBbEB.

XPpOMOCOMHBIE MyTaIlUH U 3BOJIOLHS T€HOMOB.

Oo6me 3akoHOMepHOCTH (TpaBmiia) 3Bosroruu. [IpuHiwn cMeHbl QyHKIuH. HeoOpaTUMOCTh 3BOIIOIUH.
AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUH.

JemoHcTpanuu

TToptpetsi: K. M. Bap, A. O. KoBanesckuii, . Mromnep, 3. ['ekkensb.

Tabmuuel u cxembl: «DUIOTEHETHUECKUH DS JIOMAgm», «APXEONTEPHKC», «3BEpo3yOble SIIEphI»,
«Creronedansr», «Puanodurer»y, «CeMeHHBIE MAaNOpPOTHHUKW», «buoreorpaduueckme 30HBI 3emim», «peitd
KOHTHHEHTOB», «PenukTe», «HauampHble cTagny 53MOpPHOHAIBHOTO PAa3BHTHS ITO3BOHOYHBIX O KHBOTHBIXY,
«["oMonorNyHbIE W aHAJOTHYHBIE OpTraHb», «PyIUMEHTHI», «ATaBU3MBD»Y, «XPOMOCOMHBIE HAaOOpHI YEJIOBEKAa H
MMMITaH3e», «[ JTaBHbIE HAaIlPaBICHUS YBOMIOLUNY, «OOIIHe 3aKOHOMEPHOCTH 3BOJIIOLHN.

OOopynoBaHue: KOJUIEKLUUH, TepOapuu, MYJSDKH HCKOMAeMBIX OCTaTKOB OPraHH3MOB, MYJISDKH
TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PyJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaeHne U pa3BUTHE XKU3HU Ha 3eMIie

Hay4nbple THUMOTE3bl NPOMCXOXKIEHUS KHU3HM Ha 3emwse. AOuoreHes u mnaHcnepMmus. JloHayuHble
MPEJCTaBICHUS O 3apOXKACHUM >KU3HHU (KpealnoHM3M). ['MImoTe3a MOCTOSTHHOTO CaMO3apOKIACHHUS >KU3HU M €€
onposepkenue onsitamu @. Penu, JI. Cnannannanmy, JI. [Tactepa. [IpoucxoxaeHne Ku3HU U aCTPOOHOIIOTHSL.

OCHOBHBIE 3Tanbl HEOPraHWYEcKOW sBomronnu. IlmaHerapHas (reosiormyeckas) SBOJIONUS. XHUMHYECKas
9BONIOIUA. AOHWOTEHHBIN CHHTE3 OpPraHMYeCKMX BemlecTB W3 Heopranmdeckux. Omeir C. Mmmiepa u I'. HOpu.
O6pazoBanue nMoaMMepoB U3 MoHoMepoB. KoanepsarHas runore3a A. M. Onapuna, rumores3a nepBUYHOTO OyJIbOHA
Jx. Xonpgeitna, renetndeckas rumoresa I. Mémnepa. Pubosumer (T. Uek) u runotesa «mupa PHK» V. I'mnbepra.
®dopmupoBaHre MeMOpaH 1 BOSHUKHOBEHHE NTPOTOKIECTKH.

Ucropust 3emmn n Mmeronsl e€ m3ydeHus. lckomaemple OpraHMYecKHe OCTaTKd. | eoxpoHosorust u eé
MeToabl. OTHOCHTENbHAsT M aOCOJIIOTHAs TE€OXPOHOJIOTHS. ['eoXpoHOIOrHMUecKas IIKaja: S0HBI, 3PbI, MEPUOJIBI,
STIOXH.

HauanbHbple 3Tambel opraHumyeckod 3Bomonnu. IlosBieHMEe ¥ HBOMIONMA IEPBBIX KIETOK. OBOJIOIH
Metabos3ma. Bo3HUKHOBEHHE nepBhIX dKochcTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHajor MEpBbIX Ha
3emie coobuiecTB. CtpomatonuTsl. [IpokapHOTEI U 3yKapHOTEHI.

[Ipoucxoxxnenune 3ykapuoT (cumOMOreHe3). DBOINIOIMOHHOE IPOUCXOXKICHHWE BUpPYcOB. lIpomcxoxkieHne
MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOIMN BBICIINX pacTeHHid. OcHOBHBIE apoMopdo3sl pacTeHud. Brixon pacrenuii Ha
cymy. IlosiBleHHe CHOpOBBIX pacTeHH U 3aBoeBaHHMe umM cymu. CemeHHble pacTeHus. IIpoucxoxxjaeHue
LBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tallbl 3BOJIIOIUH >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl XMBOTHBIX. BeHnckas dayHa.
KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX THUIOB. IlepBbie XOpIoBEIe )KUBOTHBIE. JKI3HB B BOJIE. DBOIIOIHS
Mo3BOHOYHBIX. IIpomcxoxnenne amoubuit u pentmnuil. [IpoucxoxaeHne MICKOMUTAONMX M NTHH. lIpuHImI
KIIt04eBoro apomopdo3a. OcBoeHue 6€Cro3BOHOYHBIMH 1 TTI03BOHOYHBIMU )KHBOTHBIMH CYIIIH.

PazBuTHe Xu3HM Ha 3emile MO dpaM W TepuojaaM: apxei, MpPOTEepO30H, Maleo30i, Me3030H, KalHO30M.
OO0mrast XapaKTepUCTHKA KIMMaTa W Te0JIOTHYECKUX MporeccoB. I10sABIeHNE U pacIBET XapaKTEPHBIX OPTaHU3MOB.
YraeobpazoBaHue: €T0 YCIOBHS U BIMSHUE HA Ta30BBIH COCTaB aTMOCHEPHI.

MaccoBble BBIMHUpPAHHSI — OKOJOTHUECKHE KPHU3UCHI Ipouuioro. [IpMuuHBI M CIEACTBUS MAacCOBBIX
BeIMUpaHnil. COBpEMEHHBIH IKOJIOTUYECKHH KpHU3HC, ero ocobeHHoctH. IIpobiema coxpanenus OGnopasHooOpasus
Ha 3emJe.

CoBpeMeHHasi cUCTeMa OpraHW4ecKoro Mupa. lIpuHIUNBl Kinaccupukanuyd opraHu3MoB. OCHOBHBIC
CHUCTEMaTHYECKHE IPYIIIbl OPTraHU3MOB.



JemoHcTpanuu

TToptpets: @. Penu, JI. Cnamnannanu, JI. ITactep, . Y. MeunukoB, A. W. Onapun, k. Xonnein, I'.
Mémnep, C. Mumep, I'. FOpn.

Tabmuer n cxemsl: «Cxema ombita @. Peqmy», «Cxema ombita JI. [Tactepa mo m3ydeHHIO caM0O3apOKIACHUSL
KU3HM», «Cxema ombita C. Mumepa, I'. FOpu», «D1amsl HeOpraHMYECKOW IBOJIONHIMNY, «[ €OXpoHOIOTHIECKas
mKkana», «HadanpHble 3Tambel OpraHMYECKO IBOMIONUI», «CxemMa 00pa30BaHUs IyKapHOT MyTEM CHMOHMOTCHE3a»,
«Cucrema xuBOH npupozb», «CTpoeHune BuUpyca», «Apomop¢o3bl pacteHui», «Punoduts», «OnIHOKIETOYHbIE
BOZlOpoCH», «MHOTOKIETOUHBIE BOJOpOCT», «Mxuy», «llanmopotHukn», «l'olocemeHHble pacTeHuUs», «Oprassl
I[BETKOBBIX pacTeHuit», «CxeMa pa3BUTHS >XHBOTHOTO MHPa», «Apomop(do3bl >KMBOTHBIX», «IIpocreiimmey,
«Kumeunononoctusiey, «Ilnockue yepBn», «Unenucronoruey», «PuiObl», «3eMHOBOMHBIEY, «IIpecMbIKatomuecs,
«[Itnupry, «Muexkonurarmoiuey, «Pa3BuTue *KU3HU B apXEUCKOU 3pey», «Pa3BUTue KU3HU B IPOTEPO30OUCKON 3pey,
«Pa3BuTHEe XU3HU B IAJICO30HCKOM 3pey», «Pa3BuTHE >XKHU3HM B ME3030HCKOM 3pe», «Pa3sBUTuE XKU3HU B
KaifHO30MCKOH 3pe», «CoBpeMeHHas CICTeMa OPTaHIIECKOTO MHUPAY.

ObopynoBaHue: repoapuu pacTCHHI pa3NUYHBIX OTAEIOB, KOMJICKINH HAaCEKOMBIX, BIIAJKHBIE IIPEHapaThl
JKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUM HITIOKOXHX, CKEIETHl MO3BOHOYHBIX >KMBOTHBIX, Yydella NTHL U
3Bepei, KOJJIEKIIMYA OKAMEHEIIOCTEH, MOJIE3HBIX UCKOMAEMBIX, MYJISDKH OPraHUYECKUX OCTATKOB OPTaHU3MOB.

Buptyansnas maGoparopHas padota «MoznenupoBarue onbIToB Mmniepa—tOpu 1o nm3ydeHno abnoreHHOro
CHHTE3a OPTaHUIECKUX COCIMHEHUH B IIEPBUIHON aTMOC(epe».

JlabopaTopHast padoTa «V3yyeHne 1 onucaHue UCKOTAEMbIX OCTATKOB JIPEBHUX OPTaHH3MOBY.

[MpakTnyeckas pabora «M3yueHne ocoOEHHOCTEH CTPOCHHS PACTEHHH Pa3HBIX OT/ICIOBY.

[MpakTueckas pabora «M3yueHne ocoOEHHOCTEH CTPOSHHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema 5. IIpoucxoxxaeHue yenoBeka — aHTPOIIOIEHE3

Paznensl u 3a1a4n aHTPOIIOJIOTHH. METO/IbI aHTPOIIOJIOTHH.

CraHoBIEeHHE TPEICTABICHUA O MPOUCXOKACHUU 4YeloBeKa. Pemurnosnele Bo33peHus. CoBpeMEHHBIE
Hay4HBIE TEOPHH.

CXoACTBO 4enoBeKa € KUBOTHBIMU. CHCTEMAaTH4eCKOE IMOJIOKEHHE 4denoBeka. CBHIETENBCTBA CXOIACTBA
YeJloBeKa C JKUBOTHBIMH: CPAaBHUTEIBHO-MOP(HOIOTHYECKHe, IMOPHOIOTHIecKre, (HHU3NO0IOT0-OMOXUMHUIECKHE,
nosegeHueckre. OTAUYMS 4eI0BEKa OT KHMBOTHBIX. [IpSAMOXOKIEHHE M KOMIUIEKC CBSI3aHHBIX C HMM IIPH3HAKOB.
PasButne ronoBHOro Mo3ra U BTOpOil CUTHAJIBHOM CUCTEMBI.

JBmxymue cuibl ((haKTOpbl) aHTPOIIOreHe3a: OUOJIOTHYECKHEe, colManbabie. COOTHOIICHUE OHOIOTUYECKUX
Y COLMAIIbHBIX (paKTOPOB B aHTPOIIOTI€HE3e.

OCHOBHBIE CTaJMU aHTpoloreHe3a. PaHHME uenoBekooOpa3Hble 00€3bsHBI (MPOKOHCYNBI) M paHHHE
MOHTU/IBI — OOIIUE MPEJKH YeIOBEeKOOOPa3HbIX 00€3bsSH W JIIOJCH. ABCTPaNONUTEKH — JBYHOTME NPEIKU JIIOJEH.
UenoBeK yMellblil, NIEpBbIE U3TOTOBIECHUS OpyAud TpyzAa. UenoBek NPSMOXOISMLIMM M NEPBbIM BBIXOJ JIOACH 3a
npenensl Appuku. YenoBek reipenbOeprckuii — oOMIMH TpeloK HeaHJIepTaJbCKOTO 4elIOBeKa M 4YeJoBeKa
pasyMHoro. YenoBek HeaHAEPTaNbCKHH KaK BUA JIIOJEH XOJIOJHOrO KiuMara. YeloBek pa3yMHBIN COBPEMEHHOIO
THIIA, IEHUCOBCKHH Y€JI0OBEK, OCBOSHHE KOHTHHEHTOB 3a npeaenamu Agpuku. [laneorenerika u najseoreHOMHUKa.

OBOJIONNS COBPEMEHHOTO 4YelIoBEeKa. ECTeCTBEHHBIH OTOOp B TOMYJNSIMAX 4YeloBeKa. MyTalnOHHBIH
npouecc u mosuMop¢usM. IlomynsunoHHBIE BONHBIL, Jpeid TeHoB, murpamus H «3(QdexT ocHoBaTeIs» B
HOITYJISIUSIX COBPEMEHHOI'O YEI0BEKA.

Yenoseueckue pacel. [lonsrue o pace. bonpime pacel: eBponeonnas (eBpasuiickas), aBCTpaIo-HETPOHIHAS
(3xBaTopuasbHas), MOHTONONIHAS (a3MaTCKO-aMepUKaHCKas). BpeMsa U IyTH pacceneHHus 4yelloBeKa IO IIIaHeTe.
EnuncTBO dyenoBedeckux pac. HayuHas HecocTosTenbHOCTh pacu3Ma. IIpHcriocoOIeHHOCTh 4YeloBeKa K Pa3HBIM
YCIIOBHSIM OKpYXKarolie# cpenbl. BiusiHue reorpadudeckoit cpembl U japeiia reHOB Ha MOPQOJIOTHIO |
(hM3MOTIOTHIO YeIOBEKa.

MexancunIuIMHapHble  MeToJbl B (usnyeckol  (OMOJIOTHMYECKOH) aHTPOMOJOTHU. DBOJIOIMOHHAS
AHTPOIIOJIOTUSI M MAaJE€OaHTPOIOJOrHsl YENOBEUECKUX Momyssanuil. buoconuansHble HCCIENOBaHMS IMIPHPOJBI
yesnoBeka. MccienoBanne KO3BOIOIMK OMOJIOTHYECKOTO U COLIMAILHOTO B YEJIOBEKE.

JemoHcTpanuu

Ioptpetsr: Y. Japsun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuubl u cxembpl: «MeToapl aHTporojorun», «l oNoBHOW MO3r dYenoBeka», «UenoBekooOpa3HbIe
00e3bstHBI», «CKeneT 4YeloBeKa M CKeJeT MuMIaH3e», «PynuMeHTBl M aTaBU3MBD», «/IBWKYyIIHME CHIIBI
AQHTPOIIOTEHE3a», «OBOIIOIMOHHOE JPEBO UEIOBEKa», «ABCTpamomurek», «UemoBek ymensii», «YemoBek
MPSIMOXOJISAIIHIY, «JleHucoBCckui yenmoBek» «Heannepranbipl», «KpoMaHboHIB), «IIpenkn demoBekay, «ITarbl
9BOJIIOLIMY YEJIOBEKAY, «Pachl 4esoBeKay.

O6opynoBaHHe: MYISDKH OKaMEHENIOCTeH, MpPeAMETOB MaTepHalbHOH KyNbTyphl IIPEAKOB YEIOBEKa,
penpoaykunu (pororpadun) KapTuH ¢ ME(OIOTHISCKUMH U OUOTIEHCKUMHU CIOKETaMHU ITPONCXOKACHUS YeJIOBEKa,
(otorpadun HaAXOMOK HMCKOMAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJICNb 4Yeperna dYeloBeKa M deperna
HIMMIIaH3€, MOJIENIb KUCTH YEJI0BEKa U KUCTHU IIUMIIaH3€e, MOJEIHN Topca MIPEIKOB YeIOBEKa.

JlabopatopHast pabora «lI3ydueHHe OCOOEHHOCTEH CTpPOEHMS CKeleTa 4elOBEeKa, CBS3aHHBIX C
HOPAMOXOXKACHUEM.

IIpakrrueckas padora «/3ydyeHrne SKOJIOTHUECKHUX aAaNTaNH YEITOBEKay.



Tema 6. Dkonormst — Hayka O B3aUMOOTHOIICHMSX OPTaHW3MOB M HAJOPTaHW3MEHHBIX CHUCTEM C
OKpY’Karoliei cpenoi

3apokieHne U pa3BuUTHE 3KoJorud B Tpyaax A. 'ym6onenra, K. @. Pymee, H. A. CeBeprosa, D. I'exkens,
A. Tencnu, B. H. Cykauépa. Pa3zgens! u 3agaun 3xonorun. CBs3b 9KOJOTHU C JPYTUMHU HAyKaMH.

Mertonst skonoruu. IloneBble HaOmOAEHHA. DKCIEPHUMEHTHI B SKOJOTHH: NPHPOAHBIE U JTaOOPaTOpPHBIC.
MonenupoBaHue B 3KOJIOTHA. MOHUTOPHHT OKPYXKAIOIIEH Cpellbl: JTOKAIbHBIA, perHOHAIBHBIN U TTI00aTbHBIH.

3HayeHUe HKOJOTHUECKUX 3HAHMH Ui uesloBeKa. OKOJIOTHYECKOE MMPOBO33PEHHE KaK OCHOBA CBs3eil
geJioBedecTBa ¢ Mpupooi. PopMHPOBAHUE SKOJIOTHYECKOHN KyIbTyphl U SKOJIOTHYECKOM IPaMOTHOCTH HaCceNeHHS.

JemoHcTpanuu

Ioptpetsr: A. l'ymbomsar, K. ®@. Pynee, H. A. Ceepuios, D. ['ekkens, A. Tencnu, B. H. Cykaués.

Tabmuupl n cxemsl: «Pasgensl skonmorun», «MeTtoabl 3Kojorum», «CxemMa MOHHMTOPHMHTA OKpPY)KaroIeH
cpensD».

JlabopatopHas paboTa «/3ydeHrne METOIOB SKOJIOTHIECKUX UCCIICTOBAHHN.

Tema 7. Opranu3Mel U cpefa OOUTaHUS

Okonornueckne (GakTopel M 3aKOHOMEpHOCTH uX neiictBua. Kmaccmukamums 3KOJOTHYECKUX (DaKTOpOB:
abuoTtHyeckue, OMOTHYECKHE, aHTPOMOreHHbIe. OOIKEe 3aKOHOMEPHOCTH NEHCTBHSA SKOIOTHYECKHX (DaKTOPOB.
Ipasuno muanmyma (K. nperrens, F0. JInbux). TonepaHTHOCT. DBpHONOHTHBIC H CTCHOONOHTHBIE OPTaHU3MEI.

Abnornueckue ¢axTtopel. CBeT Kak 3KoJormdeckuii akrop. JleficTBHE pa3HBIX YYacTKOB COJIHEYHOTO
CIIEKTpa Ha OPTaHU3MBbI. DKOJIOTHUECKUE IPYIIbI PACTEHUH U )KUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CUTHaNbHas poJib
ceera. doTonepuoausm.

Temneparypa kak 3kosornyeckuii dakrop. [leiicTBre Temmneparypsl Ha opraHu3mbl. [IoHKHIIOTEpMHBIE U
TOMOMOTEPMHBIE OPraHU3MBl. DBPUTEPMHBIEC H CTCHOTEPMHBIE OPTaHU3MBEI.

BriaxsocTh Kak skosorndeckuit gaxrop. IlprcnocoOneHnss pacTeHU K MOJJIep)KaHUIO BOIHOTO OanaHca.
Knaccudukanus pacTeHUH 10 OTHOLIEHHUIO K Boje. [IprcrocoOeHns >KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEKIMA.

Cpenpl oOWTaHHS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, I[OYBCHHAs, INIyOMHHAas IIOINOYBEHHAS,
BHYTpHOpraHu3MeHHas. DH3NKO-XMMHYECKHE OCOOEHHOCTH cpel OOWTaHUs opraHu3MoB. [IpucmocoOnenus
OPTaHU3MOB K )KU3HH B Pa3HBIX cpenax.

Buonornueckue purmpl. BremHme u  BHyTpeHHHME pHUTMBL. CyTOYHBIE M TOAWYHBIE PHTMBI.
IIprcroco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSM YCIIOBHH KU3HU.

Kuznenusie popmel opranu3moB. [lonsTue o xu3HeHHOH (opme. XKu3HeHHBIE GOPMBI pacTeHUIl: 1epeBbs,
KYCTapHUKHU, KYCTApHUYKH, MHOTOJICTHHUEC TpaBbl, OJHOJICTHHUC TpPaBhbI. JKuznennsie d)OpMI)I KHUBOTHBIX!
THAPOOHOHTHI, F€OONOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buornueckue dakropsl. Buibl 6MoTHUECKMX B3aMMOICHCTBHIT: KOHKYPEHIINS, XMIIHUYECTBO, CAMOHO3 U €T0
¢opmer.  [lapasutusM, Koomepauus, MyTyaJn3M, KOMMEHCAJIH3M (KBapTHPAHTCTBO, HaXJEOHHUUYECTBO).
Herpoduueckne B3ammopeicTBusi (Tonudeckue, ¢opudeckue, Qabpuueckue). 3HaueHHE OHOTHYECKUX
B3aUMO/ICHCTBUI AJIs CYIIECTBOBaHMS OPTaHU3MOB B cpezie oourtanus. [IpuHINI KOHKYPEHTHOTO UCKIFOUCHHSI.

Jemonctpanuu

Tabmuubr 1 cxemsl: «IKkosorundeckue Gakrops», «CBETOBOH CIIEKTP», «IKOIOTHYECKNE TPYIIIHI dKHBOTHBIX
10 OTHOIIEHHWIO K CBeTY», «TeIuIOKpOBHBIE >KMBOTHBIE», «XOJIOJHOKPOBHBIE >XHBOTHBIE», «Du3nonornueckue
aJanTanuy KUBOTHBIX», «Cpenpl oOuTaHMs OpraHu3MoB», «buonormdeckme puTMbD», «Kn3HEHHBIE (HOPMBI
pacrenuit», «Knu3HeHHbIe (HOPMBI XKUBOTHBIX», «DKOCHCTEMA HIMPOKOINCTBEHHOTO JIeca», « IKOCUCTEMa XBOHHOTO
necay, «lenu nmutanusy, «XuuHIIECTBOY, «Ilapazutuzm», «KonkypeHuusn», «Cumomo3y, «KoMMeHcamm3m.

O6opynoBanue: repbapuu pacTEHWH ¥ JKUBOTHBIX, THPUCIOCOOJIEHHBIX K BIHUSHHUIO Pa3IUYHBIX
OKOJIOTHUECKUX  (HAaKTOpPOB, TepOapuy  CBETONIOOMBBIX, TCHEIIOOMBBIX W  TCHEBBIHOCIHBBIX  PACTCHUMH,
CBeTOHIO6I/IBI>Ie, TeHEIIOOMBEIE M TEHEBBIHOCINBLIE KOMHATHBIE pacTeHus, rep6ap1/11/1 " KOJUICKIIUH TCHJ'IOJ'IIO6I/IBI:IX,
3MMOCTOMKHMX, MOPO30YyCTOWYMBBIX PACTCHH, uydesa NTUI[ W 3Bepeld, repOapuu pacTCHUid, OTHOCSIIMXCS K
rurpoduTam, kcepouram, Me3opuTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYMII, KOJUIEKIIUH KUBOTHBIX, OOUTAIOIINX
B PasHBIX Cpejax, repOapuy M KOJUIEKIUH PACTCHUH M KUBOTHBIX, 00JIaJaloMIuX YepTaMy MPUCIIOCOOIEHHOCTH K
CE30HHBIM M3MEHEHHSIM YCIIOBUH JKM3HHM, repOapuil M KOJUICKIIMU PACTEHHH M KMBOTHBIX PA3JIMYHBIX >KU3HEHHBIX
(hopM, KOJIIEKIINH KUBOTHBIX, YIACTBYIOIIUX B Pa3IMYHBIX OMOTHYECKUX B3aUMO/ICHCTBUIX.

JlabopaTopHast paboTa «BpIsBiIeHNE ITPUCTIOCOOIEHII OPraHN3MOB K BIUSIHUAIO CBETAY.

JlabopaTopHast paboTa «BpIsiBIeHNE TPUCTIOCOOIEHUH OPraHU3MOB K BIMSTHUIO TEMIIEPATYPhI.

JlaGoparopras paboTa « AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHUN U3 Pa3HBIX MECT OOUTaHUS».

Tema 8. DKoIOrus BUIOB U MOMYJISIINN

OKOIOTHYECKHe XapaKTepUCTUKW momynsamuu. llomymsimmus Kak — OHojormdeckas cucrema. Poib
HEOJHOPOJHOCTH Cpelbl, (GU3NIECKuX OaphepoB M OCOOEHHOCTeH Ouojoruu BHIOB B (HOPMHPOBAHHH
MPOCTPAHCTBEHHON CTPYKTYphl Tomyssinuid. OCHOBHBIE TOKa3aTeld MOMYJSIUU: YHCICHHOCTh, IUIOTHOCTD,
BO3pAcTHAs U TOJIOBAsi CTPYKTYypa, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHSL.

Okosornyeckasi CTpykrypa nomyssinnd. OLeHKa YHCIEHHOCTH MONMyJIsnuu. JMHaMHKa TMONMYJISIIUN U e
perymsanust. buotndeckuii moreHumman mnomyisuuMu. MojaenupoBaHHWEe AMHAMUKW romyisinuu. KpuBble pocra
YHCIIEHHOCTH NONy iy, KprBble BEDKMBaHUSA. Peryssiuys 4uciIeHHOCTH MOMYJISIUN: poiib ()aKTOPOB, 3aBUCSIIINX
Y HE 3aBHCSIINUX OT INIOTHOCTH. DKOJIOTHYECKHE cTpaTeruy BUIOB (r- 1 K-cTparernm).



ITonsiTue 00 SKONOTMYECKOW HUIIe BHIa. MecrooOuTanue. MHOTOMEpHAash MOJETh SKOJOTUIECKOW HUIIIH
Jx .M. XaTtunHcona. Pazmepsl axonorudeckoit Humd. [loTeHunanbHast 1 peaqu3oBaHHas HUIIH.

Bun xak cmctema mOmyJsIuiA. Apeansl BUAOB. BHIBI M WX JKU3HCHHBIC CTPATETHH. OKOJOTHYECKHE
SKBHUBAJICHTHL.

3aKOHOMEPHOCTH TIOBEACHUS 1 MUTPANNil )KHBOTHHIX. broornyeckre MHBAa3HH Ty KePOIHBIX BUIOB.

HemoncTpanuu

IToptper: Jx. 1. XaTunHCOH.

TaOnauubel ¥ CXeMbl: «DKOJOTHMYCCKHE XapaKTCPUCTUKU MOMyJsiun», «[IpocTpaHCTBEHHAs CTPYKTypa
nomynsuny, «Bo3pacTHbie TmHpaMUIbl TOMyAun», «CKOPOCTh 3aCElCHUS MOBEPXHOCTH 3EMIIH Pa3TUYHBIMU
opranuszmamm», «Mogenb 3xonorudeckoit Humu Jx. M. XaTunacona».

Oo6opynoBanue: repbapuu pacTCHUHN, KOJUICKIMH KHUBOTHBIX.

JlabopatopHast padota «IIprcrocobaeHus ceMsiH paCTeHHUH K PacCeICHUION.

Tema 9. Dxo0orus COO0IIECTB. DKOIOTHYECKAE CUCTEMBI.

CoobmecTBa oprann3MoB. bronenos u ero crpykrypa. CBS3u MeXIy OpraHu3MaMu B OHOIICHO3E.

Okocucrema Kak oTkpsiTas cuctema (A. k. Tercnn). yHKIHOHAIBHBIE OJIOKH OPTaHU3MOB B 3KOCHCTEME:
MPOAYIEHTH, KOHCYMEHTEHI, peayeHThl. Tpodudeckue ypoBHu. Tpodudeckue nemnu u cetu. Adnorndyeckue OJI0KH
skocucTeM. [ToYBBI ¥ WIIBI B 9KOCHCcTeMaxX. KpyroBopoT BemecTB U MOTOK YHEPTHUH B SKOCHCTEME.

OCHOBHBIE TTOKa3aTeIH YKOCUCTEMBI. briomacca 1 mpoxyKius. JKOJIOTHIeCKUe THPaMHIB YHcel, OoMacChl
U DHEPruu.

Junamuka skocucteM. Katactpoduueckue mnepectpoiiku. ®nykryaruu. HampaBieHHBIC 3aKOHOMEpHBIC
CMEHBI CcOO0IIeCTB — CyKueccud. llepBHUHBIE M BTOPHUYHBIE CYKIECCMM M HUX HPUYHUHBL. AHTPOIOT€HHBIE
BO3JeiicTBUS Ha cykueccuu. KimmakcHoe cooOrmiectBo. buopazHooOpaswe M MOJHOTa KPYroBOpPOTa BELIECTB —
OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpupogHbIe 3KOCHCTEMBL. DKOCHUCTEMBI 03Ep M peK. DKOCHUCTEMBI MOpPEH M OKEaHOB. DKOCHCTEMBI TYHIP,
JIECOB, CTETICH, ITyCTHIHb.

AHTpOTIOTEHHBIE YKOCHUCTEMEI. ATpO3KOCHcTeMa. ArporeHo3. Paszmmums MeXOy aHTpOIIOTEHHBIMH U
MIPUPOIHBIMH YKOCUCTEMAaMHU.

Ypboskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoackas diopa u payna. CHHaHTpOTIH3AINSL
TOpOoJCKOH (ayHBI. Bronornaeckoe u X031HCTBEHHOE 3HAYCHUE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

3akoHOMEpPHOCTH (HOPMHUPOBAHMS OCHOBHBIX B3aUMOJCHCTBUII OpraHu3MOB B 3KOocHcTeMax. Poib
KackagHoro sQdekra W BHUIOB-3AU(DUKATOPOB (KIIOUEBBIX BHUIOB) B (YHKIMOHMPOBaHUM 3KocucTeM. [lepeHoc
OHCPIUU U BEHICCTB MEKAY CMEKHBIMH 3KOCHCTEMaMHU. YcToHUnBOCTD OpraHu3MoOB, HOHyJ’IﬂHHﬁ U 3KOCHCTEM B
YCIOBUAX €CTCCTBCHHBIX 1 aHTPOIIOICHHBIX BOSHCﬁCTBHﬁ.

MexaHu3Mbl BO3JICHCTBHUS 3arpsi3HEHWN pa3HBIX THIOB HAa CYOOPTaHW3MEHHOM, OPraHU3MEHHOM,
MOMYJIAIMOHHOM M OKOCUCTEMHOM  YPOBHAX, OCHOBBI 3JKOJOTHYCCKOIO HOPMHPOBAHUA AHTPOIOTCHHOI'O
BO3ACUCTBH. MeTOMOIOTHS MOHITOPUHTA €CTECTBEHHBIX H aHTPOITOTEHHBIX 3KOCHUCTEM.

Jemonctparuu

IToptpet: A. Ix. Tencnu.

Tabmumer u cxembl: «CTpyKTypa OWOIEHO03a», «DKOCHCTEMa IIMPOKOIHUCTBEHHOTO Jiecay, «IKocucTeMa
XBOWHOTO Jiecay, «DyHKIIMOHATBHBIE TPYIIITEI OPTaHU3MOB B 9KOCHCTEMEY, «KpyroBOpPOT BEMIECTB B AKOCHCTEME,
«Ueru murtaHus (MacTOWINHAS, ACTPUTHAS)», «DKOJIOTHUSCKAs IHpaMHIa YHCel», «DKOJOTHYecKas MHpaMuia
oromaccel», «DKOJIOTHUECKas mHpamuia odHeprum», «OOpasoBanue 0Oosota», «llepBUuHast CYKIECCHSI,
«BoccTaHoBIIeHHE Jleca MOcie Toxkapa», «OKOCHCTeMa 03epa», «ArporeHo03», «KpyroBopoT BeIIecTB M INOTOK
SHEPTHUH B arporeHose», «lIpumepsr ypboskocuctem».

O6opynoBanue: TepOapuu pacTeHMi, KOJUICKIIMM HACEKOMBIX, Uydela NTHI[ W 3Beped, repOapuu
KyJbTYPHBIX U JUKOPACTYIUX PACTEHUN, AKBAPUYM KaK MOJEJIb YKOCUCTEMBI.

Ipaktryeckas padora «/3ydeHne U OmicaHne YpOOIKOCHCTEMBD.

JlabopaTtopHast pabota «/3ydeHue pa3sHOOOpa3Wss MEIKAX MOYBCHHBIX UICHHCTOHOTMX B Pa3HBIX
JKOCUCTEMAX).

OKkckypenst « DKCKYpCUs B TUIMYHBIN OWOreoneHo3 (B ayOpaBy, Oepe3HsK, CIbHUK, HA CYXOJOJNBHBIA HIIH
MONHMEHHBIH JIyT, 03epo, O0JI0TO)».

DKckypens «IKCKYPCHS B arpOdKOCUCTEMY (Ha IOJIE HITH B TEIUIMYHOE XO3IHUCTBO)».

Tema 10. Buocdepa — rmobansHas sKocHCTEMA

bruocdepa — obmeruianetapHas 06oj049ka 3emMiid, TN CYIIECTBYET WJIM CYIIECTBOBala XW3Hb. Pa3zBurhe
npencTaBieHui o 6bnocdepe B Tpynax 3. 3rocca. Yuenne B. U. Bepraackoro o 6uochepe. Obnactu 6uocdepsr u eé
cocras. JKuBoe BemecTBO 6nocdeps! 1 ero GyHKIHH.

3aKoHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcoOeHHOCTH Onocdepbl Kak TIIOOATBHON 3KOCHCTEMBI.
Juaamudeckoe paBHOBecHe B 6nocdepe. KpyroBopoTsl BemecTB 1 OMOreoXMMHUYIECKHEe KB (Yriieposa, a3oTa).
PurmuaHOCTS siBICHMIA B Onocdepe.

3oHaneHOCTH Onocdepsl. [TorsTue o 6mome. OCHOBHBIC OHMOMBI CYIIIU: TYHJPA, XBOHHEIC JIeca, CMCIIAHHEIC
Y [IUPOKOJIUCTBCHHBIC JIeCa, CTEIH, CABaHHBI, ITYCTHIHU, TPOITUIECKHUE JIeCa, BEICOKOrOphs. KilmMar, pacTUTeIbHBIN
Y )KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTrypa 1 (GyHKIHUS )KUABBIX CHCTEM, OIIEHKA UX PECYpPCHOTO MOTCHIUANA i OHOCPEPHBIX (DYHKIIHIA.



JemoHcTpanuu

IToptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuer u cxemsl: «['eocdeprr 3emmm», «KpyroBopoT asora B mpupope», «Kpyrosopor yriepoma B
npupoae», «Kpyrosopor kuciopoma B mpupone», «KpyroBopor Boxel B mpuponae», «OCHOBHBIE OMOMBI CYILIHY,
«Kmmmatngeckue nosica 3emmm», «Tyanpa», «Taiiray, «CMermanasiii nec», «IllmpokonucTBeHHbIH 1ecy, «CTemby,
«CaanHay, «[lycTeiasy, «Tpommaeckuii gecy.

O6opynoBanue: repbapuy pacTeHUH pa3HBIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. Yenosek u okpyskaromas cpeaa

OKoJIOrHYecKnue KpU3UCHl U UX NpUUYUHEL. Bo3zeiicTBue 4yenoBeka Ha Ouocdepy. 3arpsi3sHEHHE BO3IYLIHOW
cpensl. OxpaHa Bo3ayxa. 3arpsi3sHeHUE BOAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue moussl. OxpaHa
MOYBEHHBIX pecypcoB. V3MeHeHue Kiumara.

AHTpONOreHHOE BO3IEHCTBHE HAa PACTHTENBHBIA M XMBOTHBIA Mup. OXpaHa pacTUTEIBHOTO W YKUBOTHOTO
mupa. OCHOBHBIE NPHHIUIBI OXpaHbl npuponsl. Kpachsle kauru. Oco0o oxpaHseMble TPUPOIHBIE TEPPUTOPUH
(OOIIT). botanudeckue canpl ¥ 300JI0THYECKUE MTAPKH.

OCHOBHBIC ~ NIPUHLUIBI  YCTOWYMBOTO  Pa3BUTHsS  dYeIOBEYeCTBA M NPHPOABL.  PammonambHOE
MPHUPOAONOIF30BaHUE M COXpaHEHNE OMOJIOTHYECKOT0 pasHooOpazusa 3emin. O0mue 3aKOHOMEPHOCTH TII00aIbHBIX
9KOJIOTMIECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCA U €T0 BEPOSATHBIE TOCIIEICTBHUSI.

Pa3BuTHe METOZOB MOHUTOPHHIA PAa3BHUTHS OIIACHBIX TEXHOTEHHBIX MporeccoB. CHCTEMHbBIE UCCIECIOBAHUS
nepexoza K pecypcocOeperamonield ¥ KOHKYpEHTOCIOcoOHO# sHepreruke. buonormyeckoe pasHooOpaszue wu
ouopecypcbl. HaruoHanbHbie WH(GOPMAIMOHHBIE CHCTEMBI, OOCCIICUMBAIONIUE [OCTYN K WHGPOPMAIMU IO
COCTOSIHMIO OTJIENIBHBIX BHJIOB M 3KocucTeM. OCHOBBI IKOPEAOWINTALMH DIKOCHCTEM M CHOCO0O0B OOpHOBI C
OHMOMIOBPEKACHUAMU. PEKOHCTPYKIMS MOPCKUX M Ha3E€MHBIX AKOCHCTEM.

JemoHcTpanuu

Tabmuuel u cxembl: «3arpsi3HEHHE aTtMocdepbl», «3arps3HeHHe THApochepsl», «3arpsa3HEHHE IOYBBI»,
«[TapHuKOBBIH 30 HeKT», «Oc000 OXpaHsIeMble IPUPOAHBIC TEPPUTOPHIY, «MOIEIH YIIPABIIEMOTO MUDPaY.
Ob6opynoBanue: (oTorpaduu OXpaHSIEMBIX pacTeHHH W >KUBOTHBIX KpacHoit kumru Poccmiickoit Deneparym,
KpacHoil knuru peruosa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O TIPEAMETA

@I'OC COO ycranaBmuBaeT TpeOOBaHUSA K Pe3yIbTaTaM OCBOCHHS OOYJAIOUNIMMHUCS MPOTPaMM CPEIHETO
o011ero o6pa3oBaHuA: TUIHOCTHBIC, METAIIPEMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX Pe3yJbTATOB OCBOCHMS IPOrPaMMBbI MO OWOJOTHH BBIJEICHBI CIEAYIOLIHE
COCTaBISIIOIIME: OCO3HAHHE OOYYAIOIIMMHCA POCCHMCKONW TPaXKAAHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSTENILHOCTH M CaMOONPENENICHHI0, HaJMYMe MOTHBAMM K OOYYEHHIO OHOJIOrHH,
IeJICHANPaBJIEHHOE PAa3BUTHE BHYTPEHHUX yO@KIECHUH TUIHOCTH HA OCHOBE KITIOUEBBIX IEHHOCTEH M HCTOPHUYECKUX
TpaguIMi Pa3BUTUSA OHOJIOTHYECKOTO 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH1 IeATENFHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMHU, ITPUCYIIUMH CUCTEME OHOJIOTHYECKOTO 00pa3oBaHus,
HaJIMYKe TPaBOCO3HAHMUS SKOJIOTHYECKOH KYIbTYPBl, CHOCOOHOCTH CTaBUTH LIENTH U CTPOUTH KM3HEHHbIE TUIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI NPOTPaMMBI MO OHMOJIOTMH JIOCTHTAlOTCS B €IMHCTBE Y4eOHOW W
BOCIIMTATEIbHONH JEATENBHOCTH B COOTBETCTBHM C TPAAUIHOHHBIMH POCCHIICKHMH COIMOKYJIBTYPHBIMH,
WCTOPHYECKUMH W J[yXOBHO-HPABCTBEHHBIMHM IIEHHOCTSMH, NPUHATBIMH B OOIIECTBE INMpPaBWIAMH M HOPMaMH
TIOBE/ICHHS M CIIOCOOCTBYIOT TpoOIieccaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEN
MO3UIMK JHUYHOCTH, MAaTPHOTH3MA M YBAXKEHHA K 3aKOHY M IPAaBONOPAIKY, YEJIOBEKYy TpyAa M CTaplieMmy
MOKOJIGHUIO, B3aUMHOTO YB@KEHHs, OEPeXHOTO OTHOIICHHS K KyJIbTYPHOMY HACIEIUI0 W TPaTUIUAM
MHOT'OHAIIMOHaNIbHOTO Hapoaa Poccuiickoit denepaniuu, npupojie U OKpyKarolleu cpese.

JImuHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeaMera «BbHOJOTHS TOMKHBI OTpakaTh TOTOBHOCTb U
CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPCHHEH MO3UIUCH JTHMYHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAWUIMOHHBIM HEHHOCTSIM
poccuiickoro o0IIecTBa, pacUIMpeHHe J>KU3HEHHOTO OIbITa W ONbITa JEATEIBHOCTH B TpOLEcce pealln3aluu
OCHOBHBIX HaIlPaBJIEHUH BOCIIMTATEILHOMN JEITEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxxJaHCKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTh TPAKAAHCKOM ITO3MIMH OOYYalOIIEeTrocss Kak AaKTHBHOTO W OTBETCTBEHHOTO 4JIeHa
POCCHIICKOTO 00IIEeCTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX NPaB U 005A3aHHOCTEH, yBaKCHNE 3aKOHA U ITPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MEATEIHHOCTH MNPHU CO3JAaHWH YYEOHBIX IPOEKTOB, PEIICHUU
yueOHBIX U [TO3HABATENbHBIX 33/1a4, BHITIOJIHEHUH OHOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEENATh COOCTBEHHYIO TO3WIMIO IO OTHONICHHWIO K SBJICHHSAM COBPEMEHHOW XHU3HH U
OOBSICHSATS €€;

YMEHHE YYWTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCWUCTBHS JtO/IEH C
PasHBIMHU YOSXKICHUSIMH, KyJIbTYPHBIMHU HEHHOCTSIMU M COLJHAILHBIM I10JI0KEHHEM;

TOTOBHOCTH K COTPYZHHYECTBY B IIPOIIECCE COBMECTHOI'O BBINOJHEHHsSI YYEOHBIX, NO3HABATENbHBIX MU
MCCIIE/IOBATEIbCKUX 3a/1ad, YBaKUTEIFHOTO OTHOUIEHHS K MHEHHIO OIIOHEHTOB IPH OOCYXIEHHWH CHOPHBIX
BOIIPOCOB OHOJIOTHYECKOTO COJIEPKaHNS;

TOTOBHOCTbH K TYMaHHUTAPHOH M BOJIOHTEPCKOI NEATEILHOCTH;



2) MaTpUOTHIECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKON T'PakIaHCKOH HICHTUIHOCTH, TATPHOTH3MA, YBAKCHHUI K CBOEMY HapOy,
YyBCTBa OTBETCTBEHHOCTU Iepen PoauHOMN, ropmoctu 3a CBOM Kpai, cBow PoauHy, CBOM SI3BIK U KYyJIBTYpY,
MIPOLIOE U HACTOSILEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACIEIUI0 M NaMATHUKAM INPUPOAbI, NOCTHXEeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIICHUBATh BKJIAJ POCCHICKHX YUEHBIX B CTAHOBJICHUC W PA3BUTHE OUOJIOTHH, TTOHMMAHUS
3HAYCHUS OMOJIOTHH B MO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOTO OOIIECTBA;

njeiHas yoexxJEHHOCTh, TOTOBHOCTb K CIIY)KEHUIO M 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro Cy/AbOY;

3) IyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

OCO3HaHME AYXOBHBIX IEHHOCTEN pOCCUHCKOTO HApOJa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO ITOBEJICHUS;

CcrocoOHOCTh OICHWBATH CHUTYAllHI0O W NMPUHUMATH OCO3HAHHBIC PEUICHHS, OPHCHTHUPYICh HA MOpPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JIMIHOTO BKJIAJa B TOCTPOCHHE YCTOHYHBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTEISM, CO3JAHHIO CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHITHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TPAAULMSIMHU HapooB Poccuu;

4) 5CTEeTHYECKOT0 BOCITUTAHHUS:

JCTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas ICTETUKY ObITa, HAyYHOTO M TEXHHYECKOTO TBOPYECTBA,
CropTa, TpyAa, 00IIeCTBEHHBIX OTHOLICHUH;

TIOHUMAaHHUE SMOLUOHATBHOTO BO3/IEUCTBUS )KUBOM NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHIO B PAa3HBIX BHJIaX UCKYCCTBa, CTPEMJICHHE MIPOSBIIATH KauyeCTBa TBOPUECKOIT
JUYHOCTH;

5) ¢u3nveckoro BOCIUTAHUS:

MMOHUMaHUE W peajHu3alys 3I0POBOTO M 0e30macHOro oOpa3a XH3HH (3I0pPOBOE NMUTAHHE, COONIOICHUE
TUTHCHUYECKUX TIPaBWJI W HOPM, COAaHCHPOBAHHBIA pPEXUM 3aHATHA W OTHBIXa, peryispHas (u3mdeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIICTEHTHOTO OTHOIICHHS K COOCTBEHHOMY (QHU3NYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHHE [EHHOCTH MPAaBHJI MHIUBUIYAIHHOTO U KOJUIGKTUBHOTO OE30MIaCHOTO MOBEACHUS B CUTYAIHSIX,
YTPOXKAIOUIUX 37J0POBBIO U KU3HU JIIOACH;

OCO3HAHME TIOCTENCTBUA M HENPUATHS BPEIHBIX NPUBBIUEK (YMOTpeOJICHUs AalKOToJs, HApPKOTHUKOB,
KypeHHs);

6) TPyIOBOTO BOCITUTAHMUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Jto0ue;

TOTOBHOCTh K aKTHBHOHM JEATEIbHOCTH TEXHOJOIMYECKOW M COLMAIbHON HampaBIEHHOCTH, CIIOCOOHOCTh
MHULMUPOBATH, INIAHUPOBATh U CAMOCTOSTEILHO BBITIOJIHATH TAKYIO €A TEIbHOCTD;

HHTEpeC K Pa3InIHbIM cepaM IpodecCHOHATEHON AeITENEHOCTH, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyaymieit mpodeccuu U pealrn30BBIBaTH COOCTBECHHBIC KIU3HCHHBIC TUIAHBL;

TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHMIO M caMOOOPa30BAHUIO HA IPOTSHKCHUH BCEH KU3HI,

7) 9KOJIOTHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKH IIeNiecO00pa3HOe OTHOIIEHHE K TMPHPOJEe KaK WCTOYHUKY JKH3HH Ha 3eMiie, OCHOBE e€
CyIIECTBOBAHHUS;

MIOBBIIIIEHUE YPOBHS YKOJIOTHYECKON KyJIbTYphl: MPUOOPETEHHE OTBITA TNIAHUPOBAHUS TIOCTYIIKOB U OIIEHKU
MX BO3MOXHBIX MOCIECTBUI AJISI OKPYKAIOLIEH CPpebl;

OCO3HaHME TTI00ATFHOT0 XapaKTepa SKOJIOTHUECKUX MPo0JIeM U IMyTeH UX pelIeHus;

CHOCOOHOCTh MCIIOJNIb30BaTh NMPHOOpETacMble NMPHU M3Y4YeHHH OMOJIOTHH 3HAHUSI U YMEHHS IIPH pPelleHUN
mpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM MPHUPOJONONIB30BaHUEM (COONIO/ICHHE TMPaBHI TOBEACHUS B IPHPOE,
HAIpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B SKOCHCTEMAaX, OXPaHy BHIOB, SKOCUCTEM, OHOChephl);

AaKTUBHOE HEINpUITHE AEMCTBUI, NPUHOCIILIMX BpeJ OKpYyXarouled MNpupoJHON cpene, yMEHUe
MPOTHO3MPOBATH HEOJIATONPUSATHEIC YKOJOTHYSCKUE MOCTIEICTBHIS MPEANPHHIMACMBIX JSUCTBUA U MPEJOTBPAIATh
ux;

HaJM4ue Pa3BUTOIO SKOJOTMUECKOIO MBIIUIEHUS, HKOJOIMYECKON KyJNbTYpbI, OINbITa JAESITebHOCTH
AKOJIOTHYECKON HAIPABJICHHOCTH, YMEHHS PYKOBOACTBOBATHCSI WMHU B IO3HABaTEIbHOW, KOMMYHWUKATHBHOU H
CONMAIEHOW MPAKTHUKE, TOTOBHOCTH K YYACTHIO B IIPAKTHYECKON AEATEIEHOCTH SKOJIOTHIECKOI HAIIPaBICHHOCTH;

8) LIEHHOCTH HAYYHOTO TIO3HAHKSL:

c(hOpMHUPOBAHHOCTF MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3sBUTHSA HAayKH H
OOIIIEeCTBEHHOHN MPAaKTHKHW, OCHOBAaHHOTO HA JAMAIOTE KYyJIBTYpP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOM KYJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS MEXKY JIFOIbMU
Y TIO3HAHUSI MUDA,;

[MOHUMaHHEe CIeNU(pUKHA OUOJOTHH KaK HAayKd, OCO3HAHHS e€ poiu B (OPMHPOBAHWUU PAIMOHATHHOTO
HAYYHOTO MBIIUICHHS, CO3JJaHHU IEJIOCTHOTO MPEICTABICHUS 00 OKpY)KAIOMEeM MHpE KaK O SIAMHCTBE HPUPOIEI,
4eloBeKa U 00IIeCcTBa, B MO3HAHUN MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEHICHUU MPOOJIEM COXPAHEHUS MPUPOTHOTO



paBHOBeECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH IJIi COBPEMEHHOH IMBIIIM3AINH: OOECIIEYCHUSI HOBOTO YPOBHS
Pa3sBUTHA MEIWIMHEI, CO3/IaHHE MEPCHEKTHBHBIX OWOTEXHOJIOTHH, CIIOCOOHBIX peIIaTh PECypCHBIC MPOOIEMBI
Pa3BUTHA YeNOBEYECTBA, IOMCKA MyTeH BRIX0O/A U3 TIIOOATBHBIX YKOJOTHYECKIX MpobieM u obecrieueHns mepexoaa
K YCTOMYMBOMY pa3BUTHIO, PAMOHAIBHOMY WCIIOJB30BAaHHUIO INPHPOTHBIX PECYpcOB W (OPMHUPOBAHHIO HOBBIX
CTaHIAPTOB KHU3HM;

3aMHTEPECOBAHHOCTh B TOJYYCHHUHM OHMOJIOTUYCCKUX 3HAHWHA B IEJISIX TMOBBIIICHUSA OOIICH KYJIBTYPHI,
CCTECTBCHHO-HAYYHOU TPAaMOTHOCTH, KaK COCTAaBHOH 4YacTH (HYHKIMOHATBHOM TPaMOTHOCTH OOYYaIOIIMXCS,
(hopMupyeMoii mpu U3y4eHUH OHOJIOTHH;

MMOHUMaHKUE CYIIHOCTH METOIOB TMO3HAHUs, HCIOJB3YEMBIX B €CTCCTBEHHBIX HAyKax, CIHOCOOHOCTH
UCIIOJIb30BaTh MOJTyYaeMbIC 3HAHUS I aHAINU3a U OOBSICHEHUS SBJICHUN OKPYXKAKOIIETO MUPA M MPOUCXOJISAININX B
HEM M3MCHCHUIA, YMEHUE NIeNIaTh 000CHOBAHHBIC 3aKIFOUCHHS Ha OCHOBE HAyYHBIX (DAKTOB U MMEIOIIMXCS JaHHBIX C
ENBI0 TIOTYYEHHUS TOCTOBEPHBIX BEIBOZIOB;

CcrocoOHOCTh CaMOCTOSATENEHO UCIOIB30BaTh OMOJIOTHYECKHE 3HAHUS JJIS peIIeHHs Mpo0IeM B pearbHBIX
JKU3HEHHBIX CHTYaIUsX;

OCO3HAaHWE [EHHOCTH HAyYHOH  JEATCIIFHOCTH, TOTOBHOCTH  OCYIIECTBIATH  MPOCKTHYIO U
HCCIIEIOBATEbCKYIO ACATEIHHOCTh MHAUBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh H CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO ¥ CaMOOOpa3OBaHHIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHMI 110 OMOJIOTHH B COOTBETCTBHH C )KU3HCHHBIMH MOTPEOHOCTSIMH.

B mpormecce mocTukeHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS OOYdYaIOIUMUCS MPOTPaMMBI CPETHETO
obiero o0pa3oBaHusl y OOYYArOLIMXCS COBEPILEHCTBYETCS OSMOLMOHAIBHBIH WHTEIIEKT, HpEAINoiaralommi
c(hOPMHUPOBAHHOCTE:

CaMOCO3HAHUsI, BKIIOYAIOLIEr0 CHOCOOHOCTh IOHUMATh CBOE OSMOIMOHAJIBHOE COCTOSIHHE, BHAETh
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOW YMOLIMOHAIBEHOM cephl, OBITh YBEPESHHBIM B ceOe;

CaMOPETYJINPOBAHHUS, BKIIOYAIONIETO CAMOKOHTPONb, YMEHHE MpPUHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh AaNalTHPOBAaThCA K OMOIMOHANBHBIM HW3MCHEHUSM U TIPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAINM, BKIIOYAIOIICH CTpEeMIICHHE K IOCTIDKCHHIO IIENH M YCIeXy, ONTHMH3M,
WHULNAATHBHOCTH, YMEHHE JCHCTBOBATE, HCXOMS U3 CBOUX BO3ZMOJKHOCTEIH;

SMIMATHH, BKIOYAOIICH CIIOCOOHOCTh MOHUMATh YMOIIHOHAILHOE COCTOSHHE APYTHX, YUUTHIBATH €r0 MPH
OCYIIECTBIIEHUY KOMMYHHUKAIINU, CIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COIMANBHBIX HABBIKOB, BKJIFOYAIOIIAX CHOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JAPYTHMHU JIIOJbMH,
3a00TUTHCSI, IPOSIBIIATH HHTEPEC U Pa3peIIaTh KOHQIUKTHIL.

MertanpeaMeTHbIe Pe3yJabTaThl OCBOCHHUS y4eOHOTO mpenMeTa «BbHOoJIOTHsD) BKIIOYAIOT: 3HAUYUMBIE UIS
(hopmupoBaHUSI MUPOBO33PEHHS 00YUAIOIIUXCS MEKTUCITUILUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHAyUYHbIE TOHSITHSI,
OTpaXalolie IEeNOCTHOCTh HAYYHOW KapTHHBI MHpa W CHenNu(UKYy METOJOB IIO3HAHWS, WCIIONB3YEMBIX B
€CTECTBCHHBIX HayKaX (BEMIECTBO, DHEPTHUs, SBICHHE, IPOIECC, CHCTEMa, HAYYHBIH (paKT, MPUHIIWIL, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, WCCICIOBaHHE, HAONIOeHNe, W3MEpPEeHHE, JSKCIePUMEHT U JApYTHe);
YVHHBEpCaJbHbIE ydeOHBIC NEHCTBHs (ITO3HABATENbHBIC, KOMMYHHUKATHBHEIC, PETYJISTHBHBIC), 00ECICUNBAIOIINE
(dhopmupoBanre (HYHKIIMOHATHHOH TPAMOTHOCTH W COIIMANbHOH KOMIIETCHIMH OOYYaIOMUXCS; CIIOCOOHOCTH
00yJaromuxcs MCIOIB30BaTh OCBOCHHBIC MEKIHCIUIUIMHAPHBIC, MHPOBO33PEHUCCKIE 3HAHUS U YHUBEpCAIbHBIC
y4eOHbIe JeHCTBUS B MO3HABATEIHHOM 1 COIMAIBHOMN MPaKTHKeE.

B pesynbraTe u3ydeHus OHOJOrMU HAa YPOBHE CPEIHEro 00Iero oopa3oBaHus y 0Oydaromierocs OymayT
c(hOpMHpPOBaHbl TO3HABATEIbHBIC YHUBEPCAJbHBIC YUCOHBIC JCHCTBHS, KOMMYHHUKATHBHBIC YHHBEPCAIbHBIC
y4eOHbIE IEHCTBYS, PETYJIATUBHBIE YHUBEPCATbHBIE YaeOHbIE IEHCTBHSI, COBMECTHASI IEATENBHOCTD.

MerTarpeaMeTHbIC Pe3yIIbTaThl OCBOCHHUS MPOrPaMMBI CPEIHEr0 00IIero 00pa3oBaHus JOJIKHBI OTPAKATh:

OBajicHAe YHUBEPCAILHBIMU YI€OHBIMU [TO3HABATEIBHBIMHA JCHCTBUSIMHA:

1) 6a30BbIe JTOTUYECKUE ACHCTBUS:

CaMOCTOATENFHO (HOPMYITHPOBATH U aKTyaTM3UPOBATH POOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

HCTOJB30BaTh MPH OCBOCHUH 3HAHWH MPUEMBI JIOTHYECKOTO MBINUICHUS (aHATW3a, CHHTE3a, CPABHCHHS,
KinaccuuKanuy, OOOOIICHUS), PACKPHIBATH CMBICH OHOJIOTUYECKUX TOHATHH (BBIICNIATH WX XapaKTepHBIC
MPU3HAKY, YCTAHABJIMBATH CBSI3U C IPYTUMH MOHATUSIMH);

ONpeNeNATh 1EeNH JCATENLHOCTH, 3ajaBasi MapaMeTpbl M KPUTEPHH WX JOCTHKEHHUS, COOTHOCHTH
PE3YNBTATHI AESTEIILHOCTH C TTOCTABIEHHBIMH 1EIISIMH;

HCTIONIb30BaTh OMOJOTHYECKHE TTOHITHS ISl O0OBSICHEHUS (DAKTOB U SIBJICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTMUECKHE pacCykIeHus (MHAYKTUBHBIE, NEAYKTHBHBIE, TI0 aAHAJOTHH), BBISBIATDH
3aKOHOMEPHOCTH H MPOTUBOPEUHS B pACCMaTPUBAEMBIX SBJICHUSX, (HOPMYIHPOBATH BHIBOJIBI U 3aKITIOUCHYIS;

TIPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA I MPEACTABICHUS CYIIECTBEHHBIX CBS3€H W OTHOIIEHUH B
M3y4aeMbIX OHOJIOTHYECKUX OOBEKTAaX, a TaKkKe NPOTHBOPEYHH pA3HOTO pOJa, BEIABICHHBIX B Pa3IMYHBIX
WHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIAaH pEHICHHS MPOOJNeMBbl C Y4Y6TOM aHajdM3a HWMCIOIUXCS MATCPUAIBHBIX U
HEMaTePHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JAESTEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJISM, OLICHUBATH PUCKHU



MOCJICICTBUH JICSITENbHOCTH;

KOOPJIMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHSAX PEAIbHOTO, BHPTYalbHOTO M KOMOHMHHPOBAHHOTO
B3aUMOJICHCTBHS,

Pa3BHBATh KPEATHBHOE MBIILICHHIE TIPH PEIICHUN )KU3HEHHBIX TIPOOIIEM;

2) 6a30BbIE HCCIIEN0BATENBCKHE IEHCTBUS:

BIAJCTh HAaBBIKAMH Y4eOHO-HCCIIEAOBATEILCKON M IPOEKTHOH AEATEIbHOCTH, HAaBBIKAMH Pa3peIlCHUS
npo6JieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TOMCKY METOJOB PEUICHUs MPAaKTUYECKHX 3ajad,
NPUMEHEHHUIO Pa3InuHbIX METO/IOB TIO3HAHUS;

UCIIONIb30BaTh Pa3IMYHBIE BUJABI JIESTENHHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETaLH,
npeoOpa3oBaHMIO0 M NMPUMEHEHUIO B YUeOHBIX CHTYaIMsiX, B TOM YHCJIE MPH CO3JaHUHM YyYEOHBIX M COIMAIbHBIX
MIPOEKTOB;

(opMHpPOBaTh HAYYHBIH THUII MBIUUICHHS, BIaJCTh HayYHOH TEPMHMHOJIOTHEH, KIIIOUEBBIMH HMOHATUSIMHU U
METOJIaMHU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHOW HEATEIBHOCTH M IKM3HEHHBIX
CHUTYaIVSIX;

BBIABIISITH IPUIMHHO-CIECICTBEHHBIE CBSA3M M AKTyaJIM3WPOBATh 3aJady, BBIIBUTaTh TUIIOTE3Y €€ PEIICHHS,
HaXOAWTh apryMEHTHI JUIA JOKa3aTeIbCTBA CBOMX YTBEP)KACHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAIN3UPOBATh IIOJIyYCHHBIE B XOJE pEUICHUS 3aJadd pe3yibTaTbl, KPUTHYECKH OLEHWBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBII OIIBIT;

OCYIIECTBIISITH 1I€JICHANPABIICHHBII TOKCK MEpeHOca CPECTB U CIIOCOO0B JIeiicTBUs B PO(EeCCHOHATBHYIO
cpeny,

yYMeTh IIePEHOCUTh 3HAHHs B TO3HABATENBHYIO U IPAKTHUECKYI0 00IaCTH JKU3HEACATEIBHOCTH;

YMETbh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX oOJacTeil;

BBIBUTaTh HOBBIC WIEH, NpEAiaraTb OpUTHHAIBHBIE MOAXObI U PEIICHUS, CTABUTH NMPOOIEMBI U 3a1a4H,
JIOIYCKAfOIIME albTePHATHBHBIC PEIICHUS;

3) pabora ¢ unpopmaIueii:

OPHEHTHPOBAThCS B Pa3MUYHBIX HCTOYHMKAX HH(opMmanmu (TekcTe ydeOHOro mocoOus, HaydHO-
MOMYJAPHOH JIUTEpaType, OHMOJOTMYECKHX CJIOBapsAX M CIPABOYHHMKAX, KOMIBIOTEPHBIX Oa3ax MHaHHBIX, B
WurepHere), aHaM3UpOBaTh HH(POPMALIMIO Pa3MYHBIX BUIOB M (OPM NPEACTABICHHS, KDUTUYECKU OLICHUBATH €&
JIOCTOBEPHOCTH U HEIIPOTHBOPEUHBOCTH;

(GopMyIHpOBaTh 3ampoChl U NMPUMEHSTHh Pa3IWYHBIE METOJBI NPH IOMCKE W OTOOpe OHOIIOTHYEecKOit
nHpOpMaIMK, HEOOXOAMMOMH JIJISl BHIMOTHEHUS yUeOHBIX 3a/1a4;

PUOOPETaTh ONBIT UCIIOIB30BaHH HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHM, COBEPILIEHCTBOBATH
KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBHIOMPATh ONTUMAIBHYIO (OPMY MpEACTaBICHHUsI OMOJIOTHYECKOH MH(POPMAINH (CXEMBI,
rpaduKy, TUarpaMMBbl, Ta0JIUI], PUCYHKH H IPYTOL);

UCTIONb30BAaTh HAYYHBIH SI3BIK B KauecTBE CPEICTBAa IpU pabore ¢ Onoiormdeckod HHGpOpMaIUen:
NPUMEHATh XHMHYECKHe, (U3MYeCKHe M MaTeMaTHYecKWe 3HAaKM M CHUMBOJBI, (QopMynsl, abOpeBHaTypy,
HOMEHKJIaTypY, UCIIOJIb30BATh U IIPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISITHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aLUTHI HHYOPMAIMH, HHPOPMAIIMOHHON 0€3011aCHOCTH JINYHOCTH.

OgnajieHre yHHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JICHCTBUSIMU:

1) oOmmenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax KU3HH, aKTHBHO y4acTBOBATh B JIMAJIOTE WM JTUCKYCCHUHU
M0 CymecTBy oOCyxkmaeMol TeMbl (yMEHHE 3aJaBaTh BOINPOCHL, BBICKAa3BIBATh CYXXACHUS OTHOCHUTEIFHO
BBINOJIHEHHS TIpearaeMoi 3afayd, Y4YMTBIBATH HHTEPECHl M COTJIACOBAHHOCTH MO3HMIMN JPYTHUX YYaCTHHKOB
JIMaJIoTa WK IUCKYCCHN);

pacrio3HaBaTh HeBepOaJIbHbIE CpeCTBa OOLIEH!s, TOHUMAaTh 3HaYeHHE COLMAIBHBIX 3HAKOB, IPEIIIOCHUIOK
BO3HUKHOBEHHSI KOH(QIINKTHBIX CUTYalui, yMETh CMAT4aTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BJIAJIETh PA3IMYHBIMU criocobamu OOIIEHHS W B3aUMOJCHCTBUS, NMOHMMAaTh HAMEPEHUS APYTUX JIOJEH,
NPOSIBIISITH YBOKUTEIBHOE OTHOILIEHNE K COOECeTHUKY M B KOPPEKTHOH opMme GpopMyInpoBaTh CBOM BO3PasKEHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHHMS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) COBMECTHAsI ICSITEIIHOCTb:

MOHMMAaTh M HWCIOJIb30BaTh MNPEUMYIIECTBA KOMAHJHOM M WHAWBUIyalbHOW pPabOThl TPH PpEIICHUH
Omostorn4eckoil mpobieMsl, 000CHOBBIBATh HEOOXOAMMOCTH IMTPUMEHEHHUS TPYMIIOBBIX (DOPM B3aMMOIEHCTBUS TpHU
penieHny yueOHoH 3a1a4u;

BBIOMPATh TEMAaTHKy W METOABI COBMECTHBIX JIEHCTBHH € y4E€TOM OOIIMX HWHTEPECOB M BO3MOXKHOCTEH
KaXXJIOTO 4JIEHa KOJJICKTHBA;

NIPUHUMATh IeJIM COBMECTHOHM JIESITEIbHOCTH, OpPraHW30BHIBATH M KOOPAMHUPOBATH NEHUCTBHS 1O €€
JOCTHKEHUIO: COCTABISTh IUIAH JEWHCTBUH, pacmpenesisiTh poJiM ¢ y4ETOM MHEHHMH YYacTHHKOB, OOCYXAaTh
pe3yJIbTaThl COBMECTHOM paboTBHI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa W KaKAOTO0 YYacTHHKAa KOMaHAbI B OOLIMH pe3yibTar 1o
pa3paboTaHHBIM KPUTEPHSIM;



IpeAnarath HOBBIE IIPOEKTHI, OLECHUBATh HMICH C IO3WIUHM HOBU3HBI, OPHUIMHAIBHOCTH, NMPAKTHUCCKOMN
3HAYNMOCTH;

OCYIIECTBIIATH TO3UTHBHOE CTPATETUYECKOE MOBEICHUE B PA3IMIHBIX CUTYAUsIX, IPOSBISATH TBOPUECTBO U
BOOOpakeHHe, OBITh MHUIIMATUBHBIM.

OBnaseHNe YHUBEPCATBHBIMH PETYJISITHUBHBIMHU JEHCTBHAMHU:

1) camoopraHu3amms:

UCIIONIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBJICHUS IPOOJIEM M UX PELICHUS B )KU3HEHHBIX M Y9EOHBIX
CUTYaIUsIX;

BBIOMpATh HAa OCHOBE OMOJIOTHYECKHUX 3HAHWH 1IeJIeBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBHAX U
MOCTYIIKaX 10 OTHOILIEHHIO K KUBON MPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYIIECTBIATh IO3HABATENBHYIO [ESATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTb U
(hopmynupoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHOM AEATEIHHOCTH U )KU3HEHHBIX CHTYAIHSX;

CaMOCTOSATENIPHO COCTABILATH IUIAH PEIICHUS MPOOIEMBI ¢ YIETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacmmpATh paMK{ y4€OHOTO TpeIMeTa Ha OCHOBE JIMYHBIX PEANOYTCHHH;

JleTIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHUPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATH NIPUOOPETEHHBIN OIIBIT;

cnocoOcTBOBaTh (HOPMHUPOBAHUIO ¥ MPOSBICHUIO IIUPOKOH OSPYAMIMM B pa3HbIX OOJIACTSAX 3HAHWH,
MIOCTOSIHHO TMOBBIIIATH CBOI 00pa30BaTENbHBIN U KYIbTYpHBIH YPOBEHD;

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCHTh KOPPEKTHBBI B JESTEIBHOCTb, OILCHMBATH COOTBETCTBUE
Pe3yIbTaTOB LIENAM;

BIAZCTh HAaBBIKAMH [IO3HABAaTEJFHOH peQUIEKCMM KaK OCO3HAaHMS COBEpIIAeMbIX HEHCTBHH U
MBICIIUTENBHBIX TPOLECCOB, MX PE3yIbTaTOB M OCHOBAaHWH, HCIIOJIB30BAaTh NMPHUEMBI pe(IeKCHH Uil OLEHKH
CHUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;

OILIEHMBATh PUCKH M CBOEBPEMEHHO IIPUHIMATh PEIICHHS 10 UX CHIKCHHIO;

MIPUHUMATh MOTHBBI ¥ apTYMEHTHI IPYTUX NIPH aHAIN3€ PE3YIbTaTOB JESITEIbHOCTH;

3) npuHSTHA CeOs U qPYTUX:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTAaTKH ¥ JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTHX MPHU aHAIN3E PE3yNbTaTOB AEATEIbHOCTH;

NPU3HaBAaTh CBOE MPABO M MPaBO JIPYTHX HA OIIUOKY;

pa3BUBATh CIIOCOOHOCTH TIOHMMATH MHP C TIO3HUIIUH IPYTOTO YelIOBEKa.

IIpenMeTHbIe pe3yJbTaThl OCBOCHHSA COAepkaHHUS ydeOHoro mpenmera «buomorms» Ha yriayGnéHHOM
YPOBHE OpPHEHTHPOBaHbI Ha obecrieueHrne MpOoQHIbHOrO 00yueHus: oOyuaromuxcst Ouosiornd. OHHM BKIIOYAIOT:
cnerdrieckue Ui OMOJIOTUN HAYYHBIE 3HAHWS, YMEHHS U CIIOCOOBI AEHCTBUII 1T0 OCBOCHHUIO, HHTEPIIPETALNH U
peoOpa30BaHNIO 3HAHHMM, BHUABI AEATEIHHOCTH MO IOJYYEHHIO HOBBIX 3HAHWH M HX NPHUMEHEHUIO B Pa3JIMUHBIX
yueOHBIX, a TaKXKe B pealbHBIX >KU3HEHHBIX cUTyanusx. [IpeaMeTHble pe3ynbTaThl NPEICTaBICHBI MO Toaam
W3y4ICHUSL.

[TpenmeTHBIE pe3yibTaThl OCBOCHHS yueOHOTO NpeamMera «buonorus» B 10 kiaacce JODKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTMU B CHCTEME €CTECTBEHHBIX HayK, B (POPMHPOBaHUH
€CTECTBCHHO-HAyYHOW KapTHHBI MHUpA, B IO3HAHUM 3aKOHOB INPHPOJBl M PEIICHHH MpoOJIeM parioHaIBHOIO
MIPHUPOAOIOIF30BAHUS, O BKJIAZE POCCHHCKUX U 3apyOeKHBIX YIEHBIX B pa3BUTHE OHONOTHY;

BJIAJICHUE CHCTEMON OMOJOTMYEeCKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINEe OMOIIOTHYEcKHe
TEPMUHBI U MOHATHA (’KU3Hb, KJIETKa, OPraHU3M, MeTaboJIn3M, FOMEOCTa3, CaMOPETyJIALUs, CAMOBOCIIPOU3BEICHHE,
HaCIIeICTBEHHOCTh, M3MEHYMBOCTh, POCT U pa3BUTHE), Ouonmormueckue Teopuu (kiaerouHas teopus T. IlIBanHa,
M. llIneiinena, P. Bupxosa, xpomocomHast Teopust HaciuenctBeHHoctn T. Moprana), yaenus (H.H. BasunoBa — o
LEHTPaX MHOT000pa3usi M MPOUCXOXKAEHHS KyJIbTYpHBIX PAacTEHMH), 3aKOHBI (€AMHOOOpPA3usl MOTOMKOB IIEPBOTO
MOKOJIEHUS], PACILEIUICHHs], YUCTOTHI TaMeT, He3aBUCUMOro HacnenoBaHus ['. MeHzens, roMOJIIOTHUECKUX PSI0OB B
HacleIcTBeHHO! m3MeHunBocTH H.J. BaBriioBa), NpuHIHITE! (KOMITIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH HAYYHOTO NMO3HAHMS, MCIOJIB3YEMBIX B OMOJIOTHYECKHX HCCIIEIOBAHUIX
JKMBBIX 00BEKTOB (OIHCaHNE, N3MEPEHNE, HAOII0eHIE, SKCIIEPHMEHT);

YMEHHE BBLICIATH CYIIECTBCHHBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U IYKApHOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM 4YHCJIE OaKTepwid, TPHOOB, PACTEHMH, XUBOTHBIX W UYEIOBEKA, CTPOCHHS
OpPTaHOB M CHUCTEM OpPIaHOB PACTEHHUH, XKUBOTHBIX, YEJIOBEKAa, MPOIECCOB XU3HEACATCIFHOCTH, MPOTEKAIONINX B
OpraHu3Max pacTeHHH, >XKMBOTHBIX M YEIOBEKa, OMOJIOTHYECKHX IIPOIECCOB: OOMEHa BemiecTB (MeTabOoJH3M),
MpEBpalIeHUs JHEPTUuH, OpOXKEHHs, aBTOTPOGHOTO M TETepOTPO(HOTO THIIOB MHUTAHUS, (OTOCHHTE3a W
XeMOCHHTE3a, MHTO3a, Mei03a, ramMeroreHesa, 3MOpHOTeHe3a, IMOCTIMOPHOHAIBFHOTO PA3BHUTHS, Pa3MHOXKEHHS,
WHJIMBH/YaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJEHCTBHS T'€HOB, IE€TepO3HCa, HCKYCCTBEHHOTO
oTOopa;

YMEHHE YCTaHaBIIMBATh B3aHMMOCBSI3M MEX/Y OPraHOWAAMH KIETKH M UX (QYHKIMIMH, CTPOCHUEM KJIIETOK
Pa3HBIX TKaHEeH 1 MX QYHKIHMIMH, MEXly OpraHaMH U CUCTEMaMH OPTaHOB Y PacTeHUi, )KUBOTHBIX M YeJIOBEKa U UX
(yHKIMAMHE, MEXAy CHCTEMaMH OpraHoB W MX (QYHKIHMAMH, MEXIy JTanamMud OOMEHa BEIIECTB, STarnamu



KJIETOYHOTO NWKJIA W JKU3HEHHBIX IWKIOB OPraHM3MOB, 3TanaMu 3MOpPHOHAIBHOTO DPA3BUTHA, TCHOTUIIOM H
(dhenoTHIOM, GeHOTUTIOM U (HaKTOpPaMH Cpeabl OOUTAHYIS,

YMEHHUE BBIABIATH OTIMYMTEIBHBIC NPU3HAKH XXUBBIX CHCTEM, B TOM YHCJIE PACTCHHUH, KMBOTHBIX WU
YEJIOBEKa;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOJIOTHIECKYI0 TEPMUHOJIOTHIO ¥ CHMBOJIUKY LIS
JIOKa3aTEIbCTBA POICTBA OPTaHU3MOB PA3HBIX CHCTEMATHYECKHUX TPYIII;

yMeHHE pemarh OHOJNOTMYECKHE 3aJadd, BBIIBISATH NPUYMHHO-CJIEJACTBCHHBIC CBS3M  MEXKIY
uccieyeMbIMU OHOJIOTMYECKUMH IIPOLIECCAaMU U SIBJICHUSIMH, JelaTh BBIBOJBI W IIPOTHO3bI HAa OCHOBaHHH
MOJy4E€HHBIX PEe3yJIbTaTOB;

yYMEHHE BBINOJIHATH J1JA00paTOPHBIE U MPaKTHIECKUe paboThl, COOII0AATh NpaBuia MpH paboTe ¢ y4eOHbIM
1 1a00paTOPHBIM 000pYyJOBaHHEM;

YMEHHE BBIBUraTh THIIOTE3bl, MPOBEPSTh MX HKCIEPHUMEHTAIBHBIMHU CPEACTBAMHU, (OPMYIHPYS LElb
WCCIIEIOBaHMS, aHAJIM3UPOBATh MOyICHHBIE PE3YJIbTATHI M JETATh BHIBOABI;

YMEHHE YJacTBOBATh B Y4eOHO-HCCIIEAOBATEIBCKONH pPaboTe MO OMOJOTHH, SKOJOTMH W METULUHE,
MPOBOAMMOI Ha 0a3e HIKONBHBIX HAyYHBIX OOIIECTB, W IyOJIMYHO NPEICTABIATH IOIYYEHHBIC PE3YIbTaThl Ha
YUCHHIECKUX KOH(PEPEHIHSX;

YMEHHE OLIEHHBATh 3THYECKUE ACMEKTHI COBPEMEHHBIX HMCCIICIOBAHUM B 00JaCTH OMOJIOTUH W MEIUINHBI
(xJIOHMpOBaHNE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINPABICHHOEC W3MEHEHHE I'€HOMa W CO3IaHHE TPAHCTCHHBIX
OpPTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAaHHBIH BBIOOP Oymymieidl mpodecCHOHANBHOW eSITeIBPHOCTH B 00JacTd
OMONOTMY, MEAMIMHBI, OMOTEXHOJOTHH, BETEPHHAPUM, CEILCKOTO XO3SHCTBA, HHIICBOH INPOMBIIUICHHOCTH,
yryOnsTh NO3HABATENBHBI MHTEpEC, HallpaBJICHHBI Ha OCO3HAHHBIM BHIOOpP COOTBETCTBYIOLIEH Npodeccuu U
NPOJODKEHUE OUOJOTMYecKOro oOpa3oBaHUs B OpPraHU3aLMUsAX CPEIHEro Npo(ecCHOHANBHOIO U BBICIIETO
00pa3oBaHMUsL.

[TpeameTHBIE pe3yIbTaThl OCBOCHHS yueOHOTO NpeamMeTa «buonorus» B 11 kiiacce JODKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBAHUH
COBPEMECHHOH €CTECTBEHHO-HAYyYHOW KapTHHBI MHpA, B MO3HAHWM 3aKOHOB NPHPOJBI U PEUICHUH KOJOTHYECKUX
poOJIeM YeJIOBEYECTBA, & TAKXKE B PEIICHUH BOIIPOCOB PAL[MOHAIBLHOTO MPUPOIONIOIb30BaHUS, H B (POPMUPOBAHIN
[IEHHOCTHOTO OTHOLICHUS K IIPUpPOJE, OOLIECTBY, YENOBEKY, O BKJAaJE POCCHHCKHX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BJaJeTh CUCTEMOH OWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYAET ONpPEICICHUS W TOHHMaHHE
CYIIHOCTH OCHOBOIIOJAralONIMX OHOJIOTMYECKUX TEPMUHOB M TOHATHH (BHO, OJKocucTema, Ouocdepa),
O6uosorndeckne Teopuu (dBomonnoHHas Teopus Y. JlapBuHa, CHHTeTHUYECKass TEOPHsS O3BOIIONMH), YUCHHUS
(A.H. CeBeprioBa — 0 myTsXx M HampasieHUsx oBosonmu, B.U. Bepnaigckoro — o Ouocdepe), 3aKoHbI
(renetnyeckoro pasHoBecus J{. Xapau u B. Baiin6epra, 3aponsiesoro cxoacrsa K.M. bapa), npasuia (MuHAMYyMa
1O. JInubuxa, 5KOIOTHUECKON MIPaMHIBI SHEPTUH ), TUTIOTE3HI (THmoTte3a «mupa PHK» V. T'nnbepra);

YMEHHE BIaJIETh OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHWUS, WCIOJIB3YEMbIMH B OHOJIOTHYECKUX
WCCIIEJIOBAaHMAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONHCaHWe, U3MEpeHHe, HaO0AEeHHE, YKCIIEPUMEHT), CIIOco0aMu
BBISIBJICHUS U OIIEHKH aHTPOIIOT€HHBIX M3MEHEHUH B IIPUPOAE;

YMEHHE BBIACIATh CYNIECTBEHHBbIC MPU3HAKH: BHJOB, OHOTEOIEHO30B, HKOCHUCTEM U Ounocdepsl,
CTa0MIM3MPYIOIIETO,  ABWXKYIIETO W  Pa3pBIBAIONIETO  €CTECTBEHHOTO  OTOOpa,  AJUIONATPUYECKOTO |
CHMIIATPUYECKOTO BWI000pa30BaHUs, BIHMSHUS [JBIDKYIIMX CHJI O3BOJIIOIMHM Ha TEeHO(OHI MOMyJIsInY,
MPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpefie 00UTaHMUs, YepeJOBaHNUs HAIIPABICHUH 3BOJIONNHN, KPYTOBOPOTA BEIIECTB
1 TIOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aUMOCBS3M MEXAY MPOIECCAMU  3BOJIONMH, JBIKYIIUMH CHJIaMHU
AHTPOIIOTeHEe3a, KOMIIOHEHTAaMH Pa3INYHbIX 3KOCHUCTEM H MPUCIOCOOTICHUIMHI K HUM OPTaHU3MOB;

YMEHHUE BBISBISITH OTIMYMTENIBHbIE TNPHU3HAKH JKUBBIX CHCTEM, IIPUCIIOCOOJIEHHOCTh BHIOB K Cpene
oOuTaHMs, aOMOTHUECKUX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OpraHn3MOB B COOOIECTBAX,
AQHTPOIIOTE€HHBIX U3MEHEHUH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BATh COOTBETCTBYIOIINE apIyMEHTHI, ONOJIOTHYECKYIO0 TEPMHHOJIOTHIO U CUMBOJIMKY IS
JI0Ka3aTeNnbCTBA POACTBA OPTraHU3MOB pPa3HbIX CUCTEMATHUECKUX TIpYMI, B3aUMOCBA3U OPraHU3MOB U CPEIbI
oOHWTaHMs, €AMHCTBA YEJIOBEYECKHX PaC, HEOOXOIMMOCTH COXpAaHEHHs MHOrooOpas3usi BHIOB U JKOCHUCTEM Kak
YCIIOBHS COCYIIECTBOBAHMS TPUPOIBI M YETIOBEUECTBA;

YMEHHE peliaTte OWOJNIOTMYECKHEe 3a/Jauyd, BBIABIATH INPUYUHHO-CICACTBEHHBIE CBA3H  MEXIY
HCCIIEAyeMbIMH OHMOJIOTHYECKUMH MpOIleccaMi M SBICHHWSMH, JelaTh BBIBOABI W IIPOTHO3BI HAa OCHOBAHUHU
TIOJIyYE€HHBIX PE3yJIbTATOB;

YMEHHE BBITIOHATH Ja00paTOpHBIE U MPaKTHYECKHe paboThI, COOMOIaTh MpaBuiIa IpH padoTe ¢ yueOHBIM
1 J1abopaTOpHBIM 000pYIOBaHUEM;

YMEHHE BBIJBHraTh TI'MIIOTE3bI, MPOBEPSITh MX OKCIEPUMEHTAIBHBIMH CPEACTBaMH, (OPMYIHPYS LElb
UCCIIEI0BaHMs, aHATU3HPOBATh MOIY4YEHHBIE PE3YIbTATHI U A€NaTh BBIBOJBL;

YMEHHE Y4JacTBOBaThb B Yy4eOHO-HMCCIIENOBATENLCKONH pPaboTe M0 OWOJOTHH, 3KOJOTMH W MEIUIUHE,
MPOBOMMOI Ha 0a3e HIKONBHBIX HAyYHBIX OOIIECTB, M MYyOJMYHO MNPEACTABIATH IOJYYEHHBIE PE3yJbTaThl Ha
YUYCHHYECKUX KOH(PEPECHIHSIX;



YMEHHUE OIICHUBATh T'MIOTE3Bl U TEOPHHM O MPOUCXOXKACHWM XXW3HHM, UEIOBEKA M YEIOBEUECKHX pac, O
MpUYHHAX, TTOCIEACTBHSIX U CTI0c00ax MpeaoTBpaIeHus T100aIsHBIX H3MEHEHH B Onocdepe;

YMCHHE OCYIIECTBIISITh OCO3HAHHBIH BEIOOp Oyaymiedl MpoQecCHOHANBHONW NEesITeIBbHOCTH B 00JacTh
6MONIOrHH, SKOJIOTHH, HPUPOJONONB30BAHMUS, MEANUIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPHHAPUH, CEIBCKOTO
XO3SCTBA, MUIIEBOH MPOMBIIIICHHOCTH, YIITyOIATh MO3HABATENbHBIM WHTEPEC, HANPABICHHBIN Ha OCO3HAHHBIN
BEIOOp COOTBETCTBYIOWICH NpOdeccHu U MPOAOIDKEHHE OHOJIOTHYECKOro 0Opa30BaHUS B OPTaHM3AIMAX CPEIHETO
npodecCHOHANIBHOTO U BBICIIET0 00pa30BaHuUsI.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HanmenoBaHnue pa3nenos

KomngecTBo yacoB

OnexTpoHHBIE (IU(PPOBEIE)

Ne n/m Kontponbusle | Ilpaktuueckue
e orpaj oOpasoBare € pecypc
M TEM IIPOTrpaMMBI Bcero paGoTe1 paGoTe! pa30BaTeNbHBIE PECYPCHI
https://m.edso0.ru
1 Buonorus kak Hayka 1 http://schoolcollection.edu.ru/
https://resh.edu.ru
JKusnie cucTeMbl U UX https://m.eds00.1u
2 JBVHCHIC 2 http://schoolcollection.edu.ru/
Y https://resh.edu.ru
https://m.edso0.ru
3 Buomorus KieTku 2 0.5 http://schoolcollection.edu.ru/
https://resh.edu.ru
XuMmuueckas OpraHu3anus hitps://m.edsoo.1u
4 P H 10 1 http://schoolcollection.edu.ru/
KJICTKHU
https://resh.edu.ru
Crpoere u yHKiM https://m.edsoo.ru
5 ™ YHKI 8 2 http://schoolcollection.edu.ru/
KIICTKHU
https://resh.edu.ru
OOMeH BEILECTB U https://m.edsoo.ru
6 npeBpalleHHEe SHEPTUH B 9 1 http://schoolcollection.edu.ru/
KJIETKE https://resh.edu.ru
Hacnencrsennas https://m.edsoo0.ru
7 urdopmanust u 9 0.5 http://schoolcollection.edu.ru/
peanuzaius e€ B KIETKe https://resh.edu.ru
https://m.edsoo0.ru
8 JKW3HEHHBIN UKII KJIIETKU 6 1 http://schoolcollection.edu.ru/
https://resh.edu.ru
Crpoene u byHKi https://m.edsoo0.ru
9 OTII“)aHI/BMOB YHKI 17 1.5 http://schoolcollection.edu.ru/
P https://resh.edu.ru
Pa3sMHOKeHMEe U pa3BUTHE https://m.eds00.ru
10 OPIAHISMOB p 8 1.5 http://schoolcollection.edu.ru/
P https://resh.edu.ru
EZHETHK:B_:}?YK:HOH https://m.edsoo.ru
11 CIIC/ICTBOHHOC 2 0.5 http://schoolcollection.edu.ru/
N3MCHYUBOCTH
https://resh.edu.ru
OpFaHI/I3MOB
3AKOHOMEPHOCTH https://m.edsoo.ru
12 Ha E 0 TZPH(;C . 10 1 http://schoolcollection.edu.ru/
SICACEREHEOS https://resh.edu.ru
3AKOHOMEDHOCTH https://m.edsoo.ru
13 OHOMCPHOC 6 1 http://schoolcollection.edu.ru/
N3MCHUYUBOCTHU
https://resh.edu.ru
https://m.edsoo.ru
14 T'eneTuka denosexka 3 0.5 http://schoolcollection.edu.ru/
https://resh.edu.ru
https://m.edsoo0.ru
15 Cenexuust OpraHu3MOB 4 1 http://schoolcollection.edu.ru/
https://resh.edu.ru



https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/

Ne
/

II

EHOTeX HONOMIS I https://m.edsoo.ru
16 OTCXHOJIO 4 http://schoolcollection.edu.ru/
CUHTCTHUYCCKAA 6I/IOJ'IOFI/ISI _
https://resh.edu.ru
https://m.edsoo.ru
17 PesepBHOE Bpems 1 http://schoolcollection.edu.ru/
https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB 102 0 13
10 ITIPOTPAMME
11 KJIACC
K
Ne HaumenoBanue pa3fenos u OHH%CTBOanCOB OnekTpoHHbIe (LIU(POBBIE)
/I | TeM IPOTPaMMBI Bcero onrpomkHiie | Ilpaxruieckue 00pa3oBaTeIbHBIE PECYPCHI
padoThI padoThI
3apokIeHHE U pa3BUTHE https://m.edso0.ru
1 3BOJIOLIMOHHBIX 4 http://schoolcollection.edu.ru/
MPEICTaBICHUH B OUOIOTHH https://resh.edu.ru
MIUKDOSBOTIOLIS 1 68 https://m.edso0.ru
2 o3 pLTaTS t 14 2 http://schoolcollection.edu.ru/
pesyn https://resh.edu.ru
Y PO — https://m.edso0.ru
3 o3 ﬁ . 1 6 http://schoolcollection.edu.ru/
pesy https://resh.edu.ru
poncxosKIeHIe 1 https://m.edso0.ru
4 P 5 15 15 http://schoolcollection.edu.ru/
paSBI/ITI/Ie JKU3HHU Ha 36MJ’I€ httDS'//reSh EdU ru
IIpoucxoxaeHne yeaoBeka https://m.edsoo.ru
5 - ];H o110 i Hes 10 1 http://schoolcollection.edu.ru/
™ https://resh.edu.ru
DKoJorusi — Hayka o
B3aMMOOTHOILIEHHSIX https://m.edsoo.ru
6 OpraHu3MOB U 3 0.5 http://schoolcollection.edu.ru/
HAJIOPTaHU3MEHHBIX CUCTEM https://resh.edu.ru
C OKpYyXarolen cpenoit
ODFAHHAMbL H Chela https://m.edsoo.ru
7 O6pI/ITaHI/I$[ pe 9 1.5 http://schoolcollection.edu.ru/
https://resh.edu.ru
KOOMIS BIIOB 1 https://m.edsoo.ru
8 O~ A 9 0.5 http://schoolcollection.edu.ru/
yIn https://resh.edu.ru
KOOI COOBIIECTE https://m.edsoo.ru
9 1 B ’ 12 0.5 http://schoolcollection.edu.ru/
DKOJIIOTHYECKNE CUCTEMBI httos://resh.edu.ru
Briocdepa — mobanHas https://m.edsoo0.ru
10 31<ocnc£:ma 6 http://schoolcollection.edu.ru/
https://resh.edu.ru
Yes10BeK 1 OKDYIKAIOLLAs https://m.edsoo.ru
11 cpena Py i 6 http://schoolcollection.edu.ru/
ped https://resh.edu.ru
12 | PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO 102 0 75
YACOB IIO ITPOT'PAMME '
TTOYPOYHOE ITJTAHUPOBAHUE 10 KJIACC
Tema vhoka KomnuectBo yacos Jara DIIeKTPOHHBIE
yp B K n U3yd4eH | 1upoBHIE
cero | ROHTpOI | HIpakTia g 00pazoBaTelIbHbIE



https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/

bHBIC
paboThI

CCKHE
paboThI

pecypchl

buosnorns xak
KOMILJIEKCHAsI HayKa 1 Kak
4acTh COBPEMEHHOTO
o011ecTBa

JKuBrle cucTeEMBI U UX
CBOMCTBA

http://schoolcollection

http://schoolcollectioe
du.ru

YpoBHeBas opraHu3anus
JKUBBIX CUCTEM

Hcropus oTkpsITHA U
W3YYEHHUS KIIETKU.
Knerounas teopus

MeTo/ 161 MOJIEKYIISIPHOI U
KJIETOYHOU OMOJIOTHHU.
[TpakTrueckas pabota
«M3y4yeHune MeTo10B
KJIETOYHOM OMOJIOTUI
(xpomarorpadus,
anexkTpodopes,
muddepeHIaTBEHOS
ueHTpudyruponanue,
[TLIP)»

XHUMHUYECKUH COCTAB
KIIETKU

0.5

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://uchi.ru

MuHepanbHbIe BElIeCTBa
KJICTKHU, UX onoornyecKas
poJib

https://uchi.ru

10

Opranuyeckue BellecTBa
KJIETKU — OEJIKH.
JlaGopartopHas paboTa
«O0bHapyxeHue OENKOB C
MOMOIIBIO0 Ka4eCTBEHHBIX
peaKuii»

CaoiicTBa, Ki1accupuKaIus
U QYHKIIUHU O€JIKOB

OpraHnyeckue BelecTBa
KJIETKA — YTJIEBOJBI

0.5

https://infourok.ru

https://infourok.ru

https://infourok.ru

11

12

13

OpFaHI/I‘{eCKI/IC BCIICCTBA
KJIICTKU — JIMIIN/IbI

HYI(J'IGI/IHOBI)Ie KHCJIOTHI.
JIHK u PHK.
JlaGopaTtopHnast pabota
«HccnenoBanue
HYKJICHMHOBBIX KHCJIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3TMYHBIX OPTAHH3MOB)

CtpoeHue u GyHKINH
ATO®. [Ipyrue

0.5

https://skysmart.ru/

https://foxford.ru/

http://schoolcollection
.edu.ru/



http://schoolcollection/
http://schoolcollectioedu.ru/
http://schoolcollectioedu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://skysmart.ru/
https://foxford.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/

14

HYKJIe03uaTpudochaThI
(HT®)
CexBennpoBanue [IHK.
MeTo1bI TeHOMHKH,
TPAHCKPUIITOMHUKH,
IPOTEOMUKHU

http://schoolcollection
.edu.ru/

15

16

Metobl CTPYKTYpHOM
Oouosiorun

Turbl KIETOK.
[TpokapuoTtnueckas KieTka

https://resh.edu.ru

https://resh.edu.ru

17

Ctpoenue
AYKAPUOTUYECKOMN KIIETKHU.
[TpakTrueckas pabota
«3y4yeHue cBOMCTB
KJIETOYHOU MEMOpPaHbI»

0.5

https://resh.edu.ru

18

[ToBepxHOCTHBIN anmapar
KJIIETKU

http://schoolcollection
.edu.ru/

19

20

OnxHomMeMOpaHHbBIC
OPraHOM/IbI KIIETKH.
[IpakTnueckas pabota
«3yueHne NBUKECHUS
IIUTOILIA3MBI B
PACTUTEIBHBIX KIETKAX»

ITomyaBTOHOMHBIE
OpPIraHOM/IbI KJIETKHU:
MUTOXOH/IPHH, TUIACTH/IBL.
JlaGoparopHas paboTa
«Uccnenosanue
IU1a3MOJIN3a U
JIeTIa3MOJTi3a B
pPACTUTENBHBIX KJIETKAX»

0.5

0.5

http://schoolcollection
.edu.ru/

https://foxford.ru/

21

22

HememOpanHsbie
OpTaHOMIBI KJICTKH

Crpoenuie U GyHKIUH s71pa

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

23

CpaBHUTENbHAS
XapaKTePUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabota «3yuenue
CTPOCHUS KJIETOK
pa3IMYHBIX OPTAHU3MOB)

0.5

https://resh.edu.ru

24

AccuMunanus u
JTUCCUMUIIALINS — JBE
CTOPOHBI META0OIU3MA.
Tunsl oOMeHa BeIecTs.
JlaGoparopHas paboTa
«3yuenne
KaTaJIUTUYECKON
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe amuIIa3bl WK

http://schoolcollection
.edu.ru/



http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://foxford.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/

KaTaJiasbl)»

DepMeHTaTUBHBIN
XapakTep peaKuuit
KJIETOYHOTO MeTaboI13Ma.
JlaboparopHas pabota

25 «U3yuenwue 0.5 https://skysmart.ru/
(bepMEHTaTUBHOTO
pacuieryieHus EPOKCHIa
BOJIOPOJIa B PACTUTEIIBHBIX
Y J)KUBOTHBIX KJIETKAX»
26 Benku-akTuBaTOPhI U http://schoolcollection
OCTIKU-UHTHOUTOPBI .edu.ru/
97 ABTOTpO(dHBIN THIT 0OMEHA http://schoolcollection
BEIIIECTB .edu.ru/
98 | POTOCHITES http://schoolcollection
.edu.ru/
XEMOCHUHTES.
JlaGopaTtopHnast pabota
29 «CpaBHEHHUE MPOIIECCOB 0.5 https://resh.edu.ru
dboTocuHTE3a U
XEMOCHHTE32a)
AHa3pOOHBIC OPraHU3MBI.
Buier Oposxenust. http://schoolcollection
30 JlaGoparopnas paboTa
.edu.ru/
«CpaBHEHHE MTPOLIECCOB
OpOJKEHHMSI U JIBIXaHHS»
ASPOOHEIE OPTamH3MEL http://schoolcollection
31 Drambl SHEPreTHYECKOTO
.edu.ru/
oOMeHa
DHeprus MeMOpPaHHOTO
rpaJiieHTa MPOTOHOB. )
32 Cunres ATd: pabora https://foxford.ru/
npoToHHON AT®-cuHTAa3BI
33 Peaxiuu MaTpuaHOTO http://schoolcollection
CHHTE3a .edu.ru/
Tpauckpumws — http://schoolcollection
34 .
matpuuHblid cuaTe3 PHK .edu.ru/
" http://schoolcollection
35 Tpancnsus u e€ dTambl edu.ru/
KoaupoBanue
36 AMHMHOKHCIOT. Ponp http://schoolcollection
prbocoM B OMOCHHTE3E .edu.ru/
Oenka
37 Opranuzanus reHoma y http://schoolcollection
POKAPHOT U 3YKAPHOT .edu.ru/
Mosexysiprbie http://schoolcollection
38  MexaHH3MBbI SKCIIPECCHH
.edu.ru/
TEHOB Y DYKapHOT
39  Bupycsl — BHEKJIETOYHbIE 0.5 https://resh.edu.ru



https://skysmart.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
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https://resh.edu.ru/
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(bOpMBI KU3HU U
00JMraTHble MapasuThl.
[IpakTuyeckas padora
«Co3pnanue Mozenu
BUpYyCa»

40

Bupychsbie 3a0oneBanus
YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

http://schoolcollection
.edu.ru/

41

42

HauorexHonoruu B
OHMOJIOTUN U MEIUIINHE

JKU3HEHHBIN UK KIETKA

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

43

Marpuunsiii cuares JJHK

XpPOMOCOMBI.
JlaGopaTtopHnast pabota

http://schoolcollection
.edu.ru/

http://schoolcollection

44  «3ydyeHue XxpoMOCOM Ha 0.5 eduru/
TFOTOBBIX
MUKpOIpernapaTax»
45  Jlenenne KIETKH — MUTO3 http://schoolcollection
.edu.ru/
Tunsl knetok. Kaprokunes
U [IUTOKHHE3.
JlaGopaTtopHnast pabota
46 @ «HaOmroneHue MATO3a B 0.5 https://foxford.ru/
KJIETKaX KOHYMKA KOpEIKa
JyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
47 Perynsius sKU3HEHHOTO http://schoolcollection
LUKJIA KIETOK .edu.ru/
48 OpraHu3Mm Kak eTuHOe http://schoolcollection
1enoe .edu.ru/
TkaHu pacTeHUN.
JlaboparopHas paboTa http://schoolcollection
49 N 0.5
«M3yuenne TkaHeit .edu.ru/
pacTeHuin»
TkaHU KUBOTHBIX U
yesnoBeka. JJaboparopHast http://schoolcollection
50 . 0.5
pabota «/3yuenue TkaHeki .edu.ru/
YKHUBOTHBIX»
Opraunbl. Cuctembl
opranoB. JlaboparopHas
51 pabota «M3yuenue 0.5 https://resh.edu.ru

OpraHoOB IBETKOBOI'O
pacTCHUSI»

52

53

Ormopa Tena opraHu3MoB

I[BI/I)KCHI/IC OpraHu3MoB

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/
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http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
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http://schoolcollection.edu.ru/
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http://schoolcollection.edu.ru/
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http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/

54

55

[Iutanue opraHu3mMoB

ITuTanue MO3BOHOYHBIX
JKUBOTHBIX.
IInmeBapurenbHas
CHCTEMAa YejIoBeKa

http://schoolcollection
.edu.ru/

https://skysmart.ru/

56

57

JIpIxaHue opranu3smMoB

I[BIX&HI/IG IIO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

58

59

Tpancnoprt BemiecTs y
OpraHU3MOB

KpOBeHOCHaH cucrema
IIO3BOHOYHBIX XUBOTHBIX U
YCJIOBCKaA

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

60

61

Brigenenue Y OpraHnu3MoB

3amuTa y OpraHu3MoB

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

62

63

HNmmyHHas cuctema
YyeJioBeKa
Paznpaxumocts u
pEryJsius y OpraHu3MoB

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

64

I'ymopasibHast peryisnus u
SHJIOKPUHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKa

DopMBI PA3MHOKEHUS

https://resh.edu.ru

http://schoolcollection

65
OpPraHUu3MOB .edu.ru/
66 TTonoBoe pasMHOXKeHHE http://schoolcollection
.edu.ru/
67 Meiios https://foxford.ru/
I'ameTorenes.

OObpa3zoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
JlaGoparopHas paboTa

http://schoolcollection

68 0.5
«M3yueHue cTpoeHus .edu.ru/
TIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIIpeTiapaTax»
WNHauBuyansHOE :
JHBHILY http://schoolcollection
69 pa3BuUTHE OPraHU3MOB —
.edu.ru/
OHTOTEHE3
3akaaKa OpraHoB U .
nKa op http://schoolcollection
70  TkaHel U3 3apOJIBIIIEBHIX
.edu.ru/
JIMCTKOB
Poct u pa3sutue
71  FKUBOTHBIX. JlaGopatopHas 05 http://schoolcollection

pabota «BrIsiBieHne
MIPU3HAKOB CXOJCTBA

.edu.ru/
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72

73

74

3apOJIbIIIEH TO3BOHOYHBIX
JKUBOTHBIX)»

PasMHOXeHUE U pa3BuTHE
pactenuii. JlaboparopHas
pabota «CtpoeHue
OpPraHoOB Pa3MHOKEHUS
BBICIIMX PACTCHUN»

Hcrtopus cranoBieHus u
pa3BUTHUS T€HETUKH KaK
HayKH

OCHOBHBIC TTOHSATHS U
CUMBOJIbI T€HETHKHU.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 00BEKT
TCHETHUYECKUX
HCCJICIOBAHUI

0.5

0.5

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

75

76

77

78

79

80

81

3aKOHOMEPHOCTHU
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpel1BaHHE.
[TpakTuyeckas pabora
"N3yueHune pe3ynbTaToB
MOHOTHOPUAHOTO
CKpELMBaHUs y

Tpo3oh s

[uTomornyeckre OCHOBBI
MOHOTUOPHUIHOTO
CKPEIBaHHS

AHanu3upyroiiee
ckpeuuBanue. Hermomnnoe
JIOMHHHPOBAHHE
Jurubpunnoe
CKpELIUBaHHUE.
[TpakTrueckas pabora
«3yueHne pe3ynbpTaToB
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
TPO30(UITB»
[{uTomornyeckre OCHOBBI
TUTHOPHUIHOTO
CKPEIIUBAHUS
CuernuieHHOE
HacJe0BaHNE MPU3HAKOB
XpOMOCOMHasI TEOPUS
HACJIEJACTBEHHOCTH

0.5

0.5

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

https://resh.edu.ru

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

82

83

I'eneTuka nona

I['enoru kak nenocTHasg
cucTeMa

http://schoolcollection
.edu.ru/

https://foxford.ru/

84

I'eHeTYECKUI KOHTPOJIb

http://schoolcollection



http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
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https://foxford.ru/
http://schoolcollection.edu.ru/

85

pPa3BUTHS PaCTEHUM,
JKUBOTHBIX N YCJIOBCKA

M3MeHYnBOCTD IPU3HAKOB.

BI/I,I[BI U3MCHYHNBOCTH

.edu.ru/

http://schoolcollection
.edu.ru/

86

87

MonudukannonHas
U3MEHYUBOCTh
Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaboparopHas pabota
«Uccnenosanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
W3MEHYUBOCTH.
[TocTpoenue
BapUAIMOHHOTO psija U
BapUAIMOHHON KPUBOI»

0.5

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

88

I'enoTunuueckas
M3MEHYUBOCTD.
KomMOunnaTtuBHas
U3MEHYHUBOCTH

http://schoolcollection
.edu.ru/

89

90

MyraunonHas
MU3MEHYHBOCTb.
[TpakTrueckas pabota
«MyTaun y 1po30QpHIIbl
(Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH
MYTaIlMOHHOTO MpOoIECca.
ONUTreHeTHKA U
SIHUTCHOMHMKA

0.5

https://skysmart.ru/

http://schoolcollection
.edu.ru/

91

92

I'eHeTrKa yenoBeka.
[IpakTuyeckas padora
«CocraBicHre U aHAIIN3
POIOCIOBHOM»

MeToapl MEAUITMHCKO
T€HETUKH

0.5

http://schoolcollection
.edu.ru/

http://schoolcollection
.edu.ru/

93

94

3HaueHue MEIUIIMHCKOM
T€HETHUKHU B
Hpe}IOTBpaHIeHI/II/I nu
JIEUEHUN T€HETUIECKUX
3a00JIEBaHUH YeIOBEKA

OCHOBHBIE TTOHSTHS
cenekuuu. JlabopatopHas
pabota «3ydyenue copToB
KYJIBTYPHBIX PACTCHHUH U
TIOPO/T IOMAITHUX
YKUBOTHBIX)

0.5

http://schoolcollection
.edu.ru/

https://foxford.ru/

95

Metoabl ceneKIIMOHHOM
pabotel. JlabopaTopHas
pabota «M3yuenue

0.5

http://schoolcollection
.edu.ru/



http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
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http://schoolcollection.edu.ru/
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http://schoolcollection.edu.ru/
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METO/IOB CENIEKIINU
pacTeHun»
JlocTukeHus CeJIeKIINU
pacTeHH# U )KMBOTHBIX. http://schoolcollection
96 1
[paktuueckas paborta .edu.ru/
«ITpuBHBKa pacTeHU»
Coxparenue, usyueune u http://schoolcollection
97 wucnomp3oBaHUE 1
.edu.ru/
TCHETHYECKUX PECYPCOB
buotexHonorus Kak Hayka
U O0Tpacilb IPOU3BOJICTBA.
98 IlpakTtuueckas pabora 1 0.5 https://resh.edu.ru
«M3y4yenue oObeKTOB
OMOTEXHOJIOTHI»
99 OCHOBHBIC HalpaBJICHUS http://schoolcollection
CHUHTETUYECKOM OHOJIOruu .edu.ru/
10 XpomMocoMmHas U reHHast 1 http://schoolcollection
0  umxeHepus .edu.ru/
10 Mepumuncine 1 https://skysmart.ru/
1  OuoTexHOIOTUU
10 PesepBHBIil ypok.
5 [ToBTOpenue, oboOmeHNe, 1 https://resh.edu.ru
cUCTeMaTH3aIlMs 3HAHUH
OBILEE KOJIMYECTBO 102 0 135
YACOB I10 I[TPOIT'PAMME
11 KJIACC
Ne KonunuecTtBo uacoB Jlata DNEeKTpPOHHBIE
n/ | Tema ypoka Beer Konrtponsn  IlpakTnueck = HM3y4eHH 1M PpOBLIC
I % P 5 a o0pazoBaTesbHbIE
0 pIc pabOTBI  He pabOTHI pecypesl
DBOJTIOIMOHHAS TEOPHSI http://schoolcollec
1 1 .
Y. JlapBuna tion.edu.ru/
JABIDKYIIHE CHTbI http://schoolcollec
2 SBOJIIOIMH BUJIOB 10 Y. 1 .
tion.edu.ru/
Hapsuny
boprba 3a
5  CymIeCTBOBaHHE, 1 http://schoolcollec
€CTECTBCHHBIN U tion.edu.ru/
HCKYCCTBEHHBIN 0TOOp
4 ill;“gfgg:é‘;{:; TEOPHUHU 1 http://schoolcollec
P tion.edu.ru/
SBOJTFOIIHH
OTanbl 3BOJIIOLIMOHHOTO
5  Mborcccd 1 https://resh.edu.ru
MHUKPOIBOJFOIUS U
MaKpOIBOIIOIHUS
g  Llomymsus — 1 https://resh.edu.ru

QJICMCHTAapHas CANHUIA



http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://resh.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://skysmart.ru/
https://resh.edu.ru/
http://schoolcollection.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/

SBOJIIOLIUU

3aKOH reHeTUYECKOTO
paBHOBecus Jx. Xapau,
B. Baitn6epra.
JlaboparopHuas pabota
«Brp1sBiCHUE
U3MEHUYUBOCTH y 0CO0€ei
OJTHOTO BUIa»

0.5

https://resh.edu.ru

10

DOnemeHTapHbIe (HaKTOPHI
IBOJIIOLIUU

DddexT ocHoBaTES.
D¢ dekT OyTHIIIOUHOTO
TOPJIBITIIKA

Murpauyu. M3onsaumun
MOMYJISALNAN:
reorpaguueckas,
OHoJIoruyecKas

https://resh.edu.ru

https://uchi.ru

https://uchi.ru

11

12

13

EcrecTBennsbIit oTO0p —
HaANPaBIAOMUN HaKkTop
HBOJIIOLIUU

[TonoBoii oT60p

[IpucnocobneHHOCTH
OpPraHU3MOB KakK
pe3yabTar
MHUKPO3BOJIIOIUH.
JlaGopaTtopHnast pabota
«3yuenue apomopdo30B
Y UJIM0AJANTANN Y
pacTeHU U )KUBOTHBIX

0.5

https://infourok.ru

https://infourok.ru

http://schoolcollec
tion.edu.ru/

14

15

16
17

ITpumepsl
pUCTIOCOOIEHUM y
OpPTraHU3MOB:
Mophosioruyeckue,
du3noaoruueckue,
OMOXHMUYECKHE,
MIOBEJICHYECKHUE.
JlaGopaTtopHnast pabota
«[Ipucnocobnenus
OpPTraHU3MOB U UX
OTHOCHUTEJIbHAS
11€JIECO00PA3ZHOCTHY
Bun, ero kxpurepuu u
CTPYKTYypa.
JlaGoparopHas paboTa
«CpaBHeHHE BUIOB IO
MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrtpykTypa BHa
BunoobpaszoBanue kak
pe3ysabTar

0.5

0.5

http://schoolcollec
tion.edu.ru/

http://schoolcollec
tion.edu.ru/

https://uchi.ru
https://infourok.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
https://infourok.ru/
https://infourok.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://uchi.ru/
https://infourok.ru/

MHKPOI3BOJIIOINUHA

18

19

CBs13b MHUKPOSBOJOIOUH U
SIIMICMHUOJIOTNH

MaxkposBomnronus.
[TaneoHnTonornueckue
MCTOJbI U3YUCHUS
9BOJIIOLIUU

https://resh.edu.ru

https://infourok.ru

20

buoreorpaduueckue
METO/IbI U3YUCHHS
IBOJIOIUH

https://resh.edu.ru

21

OMOPHOTIOTHYECKUE U
CPaBHHUTEIHHO-
MOP(OIOTHIECKUE
METOJIbI U3YUCHHS
IBOJIIOIUH

https://resh.edu.ru

22

23

MonekyispHo-
TeHETUYECKHE,
OMOXHUMHUYECKHE U
MaTeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJTIOIIUN

OO61re 3aKOHOMEPHOCTH
SBOJIOLNU

https://uchi.ru

https://infourok.ru

24

AnantuBHas pajuanus.
HepaBHomMepHOCTB
TEMIIOB 3BOJIIOLMH

http://schoolcollec
tion.edu.ru/

25

Hayunble runoressl
HpOI/ICXO)KIleHI/ISI KU3HHU
Ha 3emie

http://schoolcollec
tion.edu.ru/

26

JonayuyHnsie
IIPEJICTaBICHUS O
3apOXKACHUU )KU3HU

https://infourok.ru

27

28

OCHOBHBIE dTAITBI
HEOpPraHUYECKOM
SBOJIIOINH

I'mnotessl 3apoxkaeHus
KU3HU

https://infourok.ru

https://resh.edu.ru

29

30

Ucrtopus 3emnu u
METOABI €€ N3YUECHHUS.
JlaGoparopHas paboTa
«/3yueHne u onucaHue
HCKOIIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

HauanpHbIe TanbI
OPraHU4eCKOM 3BOJIIOLUU

0.5

https://uchi.ru

http://schoolcollec
tion.edu.ru/

31

32

OBOJIIOLUS DYKapHOT

OCHOBHBIE >TAIIbI
JBOJIFOLIA
pPacTUTETHLHOTO MUPA.

0.5

http://schoolcollec
tion.edu.ru/

https://infourok.ru



https://resh.edu.ru/
https://infourok.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://infourok.ru/
http://schoolcollection.edu.ru/
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http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
https://uchi.ru/
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http://schoolcollection.edu.ru/
https://infourok.ru/

[TpakTuueckas padota
«M3yuenue
0COOEHHOCTEH CTPOCHMSI
pacTeHu pa3HbIX
OTJIEJIOBY

33

OcHOBHBIE 3TaIlbI
ABOJIIOIIUN KUBOTHOTO
Mupa

https://infourok.ru

34

35

36

DBOIIONHS KUBOTHBIX.
[IpakTuyeckas pabora
«3yuenue
0COOEHHOCTEN CTPOCHUS
II03BOHOYHBIX
KUBOTHBIX)»

Pa3Butue xu3Hu Ha
3emuie 1o 3paMm U
nepuoaam

MaccoBble BEIMUPaHUs
— 3KOJIOTHYECKHUE
KPHU3HCHI MIPOILIIOTO

0.5

https://uchi.ru

https://resh.edu.ru

https://resh.edu.ru

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

https://resh.edu.ru

38

CoBpeMeHHas cucteMa
OpraHUYECKOro
IIPOLIOTO

https://foxford.ru/

39

OCHOBHEBIE
CUCTCMAaTHYCCKHC
TPYMIbI OPTaHU3MOB

https://uchi.ru

40

41

42

43

AHTpomnonorus — Hayka
0 4eJIOBEKe

Pa3BuTue npencraBineHuit
O IIPOUCXOKIECHUU
YeJ0BeKa

MecTto uenoBeka B
CHCTEME OPTaHMYECKOTO
mupa. JlaboparopHas
pabora «3yuenue
0Cc0oOEHHOCTEH CTpOCHUS
CKeJeTa 4elloBeKa,
CBSI3aHHBIX C

TIPSIMOX OXKIICHHEM)

JIBrOKyIre CHIIbI
AHTPOIIOTEHE3a

0.5

https://uchi.ru

https://foxford.ru/

https://resh.edu.ru

https://foxford.ru/

44

45

CooTHolIeHNE
OHMOJIOTHYECKHUX U
COLIMATILHBIX (PaKTOPOB B
AHTPOTIOTEHE3e

OCHOBHBIE CTaaUM
AHTPOIOTeHE3a

https://infourok.ru

https://foxford.ru/



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://foxford.ru/
https://uchi.ru/
https://uchi.ru/
https://foxford.ru/
https://resh.edu.ru/
https://foxford.ru/
https://infourok.ru/
https://foxford.ru/

46

47

[TaneoreneTnka u
[MaJeoreHOMUKA
DBOIIONHAA
COBPEMEHHOTO YeJIOBEKA

http://schoolcollec
tion.edu.ru/

https://foxford.ru/

48

UYenoBevyeckue pachl.
[IpakTuyeckas pabora
«3yuenue
IKOJIOTMUECKUX
aJlanTalui 4YeIoBeKa»

0.5

https://infourok.ru

49

50

MexnucuuIumHapHble
MCTOJbI aHTPOIIOJIOTUH
3apoKEHUE U pa3BUTHE
9KOJIOTHU

https://resh.edu.ru

https://uchi.ru

o1

52

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnas pabota
«3y4yeHue MeTo10B
3KOJIOTUYECKHUX
HCCIICIOBAHUID)

3HaYeHNE IKOJIOTUUECKAX
3HAHUM 714 YET0BEKA

0.5

https://foxford.ru/

http://schoolcollec
tion.edu.ru/

53

Dkonorudeckue GpakTopsl

https://foxford.ru/

54

AbuoTtndeckue (HaKToOpEI.
CBeT KakK 3KOJIOTHYECKUi
daktop. JlaboparopHas
pabora «BrisiBieHHE
MPUCTIOCOOICHHIA
OPTaHW3MOB K BIIHSTHHIO
CBETa»

0.5

https://foxford.ru/

55

56

57

AbuoTtnueckue GpaxkTopsl.
Temmepatypa kak
HKOJIOTHUECKUH (akTop.
JlaGopaTtopHnast pabota
«Bp1sBIEHUE
MIPUCTIOCOOICHU I
OpPraHU3MOB K BIMSHHUIO
TEMIEPATYPbI»

AbuoTtnueckue GpaxkTopsl.
BiaxxnocTs kak
IKOJIOTUUYECKUH (aKTOoP.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHUE
0COOEHHOCTH pacTeHUI
U3 Pa3HBIX MECT
oOuTaHus»

Cpenpl oOuTanus
OpraHU3MOB

0.5

0.5

https://uchi.ru

https://resh.edu.ru

https://infourok.ru

58

buonornueckue PUTMBI

https://foxford.ru/

59
60

Kuznenusie GopMmel
OpraHU3MOB

buotnueckue GakTopsl

I

https://resh.edu.ru
https://resh.edu.ru
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http://schoolcollection.edu.ru/
https://foxford.ru/
https://foxford.ru/
https://uchi.ru/
https://resh.edu.ru/
https://infourok.ru/
https://foxford.ru/
https://resh.edu.ru/
https://resh.edu.ru/

61

3HaueHue OMOTHYECKUX
B3aUMOJICUCTBUN 11
CyIIIECTBOBAHUS
OpraHU3MOB B CpeJie
obuTanus

https://foxford.ru/

62

DKOJIOTHUECKHUE
XapaKTEePUCTUKU
MO YJISAIIUH

https://uchi.ru

63

OCHOBHBIE ITOKa3aTeIIN
MOMMyJIAInu:
YUCJIICHHOCTD, IIJIOTHOCTD,
BO3pacTHad U IMOJIoBas

CTPYKTypa

https://foxford.ru/

64

OcHoBHbIE TIOKa3aTeNn
MO YJISIAN:
POXKIAeMOCTh, IPUPOCT,
TEMII pOCTa, CMEPTHOCTb,
MUTpAIUU

https://uchi.ru

65

DKooruueckas
CTPYKTYypa HOIMYJSIHUH

https://foxford.ru/

66

67

68

69

JluHaMuKa NOMmyJsiuy 1
e€ perysanus

Kpussie pocra
YUCJIIEHHOCTHU MONYJISALHH.
Kpusble BbKHBaHUS

DKoJIoruYecKast HuIa
Bupa. Jlaboparopnas
paborta
«[Ipucnocobnenus cemsiH
pacTEeHUH K paCCEICHUIO»

Bun xkak cucrema
MOIYJISIUANA

0.5

https://foxford.ru/

http://schoolcollec
tion.edu.ru/

http://schoolcollec
tion.edu.ru/

https://foxford.ru/

70

3aKOHOMEPHOCTH
MOBEJCHUS U MUTPALAN
YKUBOTHBIX

http://schoolcollec
tion.edu.ru/

71

Co00111€CTBO OpraHu3MOB
— OHOILIEHO3

https://foxford.ru/

72

73

74

DKocucTeMa Kak
OTKpBITas CHCTEMa

Kpyrooport BemiecTs u
IOTOK SHEPTUH B
JKOCHUCTEME

OCHOBHBIE ITOKa3aTeIN
3KOCHCTEMEI

https://uchi.ru

https://infourok.ru

https://foxford.ru/

75

76
77

DKOJIOTUYECKHE
MTAPaMUIBI

W3MmeHneHus cool1ecTs
— CYKIIECCHHU

[IpupoaHbIe 5KOCUCTEMBI.

https://resh.edu.ru

https://resh.edu.ru
https://uchi.ru
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DKOCHUCTEMBI 03€P U PEK.
OKxocucreMbl MOpel U
OKEaHOB

78

[IpuponHbIE SKOCHCTEMBI.
DKocucTeMBI TYHJIp,
JI€COB, CTENEH, MyCThIHb

https://foxford.ru/

79

80

AHTpPOINOTreHHbIE
HKOCHUCTEMBI

YpOOIKOCUCTEMEI.
[TpakTnyeckas pabora
«3y4yenue u onucanue
ypOOIKOCUCTEMBI»

0.5

https://foxford.ru/

http://schoolcollec
tion.edu.ru/

81

82

3aKOHOMEPHOCTH
(dbopMupoBaHus
OCHOBHBIX
B3aUMO/JICUCTBUI
OpraHU3MOB B
HKOCUCTEMAX

MexaHu3Mbl BO3AEHCTBUS
3arpsI3HEHUN Pa3HbIX
TUIIOB Ha
CyOOpraHu3MEHHOM,
OpraHU3MEHHOM,
MOMmyJIAUOHHOM U
9KOCUCTEMHOM YPOBHSIX

https://foxford.ru/

https://resh.edu.ru

83

buochepa —
oOuiernyiaHeTapHas
o0oJouka 3emiu

https://foxford.ru/

84

85

86

87
88
89

VYuenue B. 1.
Bepnasnckoro o 6uocdepe
3aKOHOMEPHOCTH
CYIIECTBOBaHMS
ouochepsl

KpyrosopoTsl BeniecTs u
OroreoXuMHIecKue
IIUKJITBI

30HaNnBHOCTH Ouochepsl.
OcHoBHbBIE OMOMBI CYyILIN

YcroituuBocTh Ouochepsl

DKOJIOTMYECKUE KPU3ZHCHI
U MX IPUYUHBI

https://uchi.ru

https://foxford.ru/

http://schoolcollec
tion.edu.ru/

https://foxford.ru/
https://foxford.ru/
https://resh.edu.ru

90

91

BosaelicTBue uenoBeka
Ha Omocdepy

AHTpPOIIOTEHHOE
BO3JICHCTBHUE HA
pPaCTUTENIbHBIN 1
JKUBOTHBIN MUD

https://resh.edu.ru

https://foxford.ru/

92
93

OxpaHa npupo/isl
OCHOBHBIEC TPUHINIIBI

https://resh.edu.ru
https://foxford.ru/
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http://schoolcollection.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
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https://foxford.ru/
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://foxford.ru/
https://foxford.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://foxford.ru/

94

95

96

97

YCTOMYUBOTO Pa3BUTHUSA
YeJIOBEUECTBA U MPUPOJIbI

PanuonansHOE
HIPUPOJIONOIL30BAHUE U
COXpaHCHHE
OHOJIOTUYECKOTr 0
pa3zHooOpasus 3emiu

O00011IEHNE TT0 TEME
«MHUKPOIBOJIIOIHS H €&
PE3yJIbTaThD»

O00011IEHNE TT0 TEME
«Maxpo3BOJIIOIHUS U €€
PE3yJIbTaThD»

O0o0061IeH1E 10 TEME
«[IpoucxoxaeHue u
pa3BHUTHE KU3HU HA
3emne»

https://uchi.ru

https://infourok.ru

http://schoolcollec
tion.edu.ru/

https://foxford.ru/

98

O0o0061IeH1E 10 TEME
«[IpoucxoxacHue
YeJI0BEKa —
AHTPOITOTEHESY

https://resh.edu.ru

99

10
2

O000I11IEHNE 10 TEME
«IKOJIOTUS — HAyKa O
B3aMMOOTHOIIEHHUIX
OpPTaHU3MOBY

O0001IeHNE 110 TEME
«Opranu3Msl U cpena
oOuTaHus»

O00011eHNE 110 TEME
«DKOJIOTHsI BUJIOB U
HMONYJIALIAN»
O00011IeHNE 110 TEME
«buocdepa — rnodanpHas
IKOCHUCTEMAY»

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

7.5

https://uchi.ru

https://infourok.ru

http://schoolcollec
tion.edu.ru/

https://infourok.ru

CepTtudukaTt: 31F8AD902A93C2F84BED8D689D4BBESL
Bnapeneu: MonynontuHHbix Butanuin Bnagnmuposuy
Lencteutenen: ¢ 10.09.2024 go 04.12.2025

AOKYMEHT NOANMCAH
ANEKTPOHHOW MOAMUCBLIO
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