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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nporpamma no yue6HoMy npeamery "buosnorus" (nanee - Onosorus) Ha ypoBHE
cpenHero odmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne
273-®3 «0O6 obpazoBannun B Poccuiickoit dDenepanuny, DPIrOC COO, Konuenmuu
npenofaBaHus ydyeOHoro mnpeamera «bHOJOTHS» M OCHOBHBIX MOJOXEHHH (enepanbHON
paboueit mporpaMmbl BOCIIUTAHHUSL.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OPI'OC COO mnpoduinpHbIe y4eOHBIE NPEIMETHI, H3y4daeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOQPEeCcCHOHANBHBIM U BBICHIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpPeca K KOHKPETHOH OOJIaCTH HAaydyHOTO 3HAHWUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

Pabouas nporpamma mno yueOHomy npeamety "buonorus" na€r npencraBieHue o eI U
3amadax HW3y4deHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeneNseT
o0s3aTenpHOE (MHBApHMAHTHOE) MPEAMETHOE COAEpKAHKE, ero CTPYKTYpPUPOBAHHE IO pa3jaeiam
U TeMaM, pacrpe/esieHrne Mo KiaccaM, PeKOMEHIYeT MOCIeA0BaTeIbHOCTh U3YUeHUS Y4eOHOTO
Marepuaja ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSA3CH, JIOTUKK Y4eOHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuaronuxcs. B nporpamme no 6uosoruu peaan3oBaH
OPUHILIMII TPEEMCTBEHHOCTH C H3yuyeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, Omarogapsi 4eMmy IpOCMaTPUBAETCS HAIIPABJICHHOCTh HA MOCIEYIONIee Pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buomorus» B peamuzanuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHUs Ha
YpOBHE CpeHero oo1ero oopa3oBaHusl.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPMEHTHPOBAH HA paCIIMPEHUE W YriyOIeHue 3HaHUH
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHs, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

N3zyuenne yueOHoro mpeamera «bruomorus» Ha yriayOJlieHHOM YpOBHE OpHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPelHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro CoAep)KaHUs
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKUX pa3/esioB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIMPEHbl U yrIyOJIeHbI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0MMX 3aKOHOMEPHOCTSIX KH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTHYECKHE CBEICHUS



IPUKJIAJHOTO U MOUCKOBOIO XapaKTepa, KOTOPblE MOYKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIs
MOCIIEAYIOIETO BBIOOpa podheccu.

CrpykTypa mnporpammbl 1o y4yeOHomy mnpeamery "buonorus" otpaxkaer CHCTEMHO-
YPOBHEBBII U HBOJIOLMOHHBIA MOAXOIbl K M3ydeHHIO Ouojoruu. CoriacHo UM, H3y4daroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIS JKUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHM3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHHs OWOJIIOTHYECKOTo pazHOo0Opasus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSIPHOW M KIETOYHOW Ouojoruwy,
SMOPHOJIOrUM U OMOJIOTMM PA3BUTHUS, TEHETUKU M CEJIEKIHUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCSd 3HAaHUS OOydarouuxcs IO OOTaHUKE, 300JI0TMH, aHATOMMH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

Vuebublil npenmer «buonorus» mnpu3zBaH oOECNEYUTh OCBOCHHME OOy4YaroIIUMUCS
OMOJIOTHYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHIMIIOB M IpaBWJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO00pasuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUAX B OHMOJOIMH, MPHUKIAIHBIX aCHEKTax
Ouonornyeckux 3HaHui. /g pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOJIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuasia B COJIEPIKAaHUH MPOTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuedbHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIA/IEHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHWU3allMM JKUBBIX CHCTEM
pasHOro paHra U NpUoOpeTeHHe YMEHHUH HCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K OIpenenéHHoN 001acTu npoecCUOHAIBHON NI TeIbHOCTH, CBSI3aHHOM ¢ OMOJOruel, win K
BBIOOPY y4eOHOTO 3aBEeICHHS IS TPOIOIDKEHHS OHOIOTHIECKOTO 00pa30BaHMU.

JlocTrxkeHnue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM ypOBHE
o0ecreyrBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, IMOIMYJSALUs, BUJ,
O6uoreoneHo3, Ouocdepa); 0 BBIJAIOIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OO0ydJaromMxcsi ¢  METOAaMM  TO3HAHMS  JKMBOM  NPUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJIOTUM, TAJCOHTOJOTMM, 3KOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJIEIIMPOBAHMUE);

OBJIaJICHUE OOYYarOIUMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIM3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MHPOPMAIIUIO; MOIb30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAIBHO-
HKOHOMHUYECKUMH U HSKOJIOTHUYECKUMH IpOoOJeMaMy YeJOBEYECTBa; OLICHHWBATh IOCIEICTBUS
CBOEH J[IeATENBPHOCTH 10 OTHOIIEHUIO K OKpY)Kaolled NpupoaHOil cpenae, COOCTBEHHOMY
3IOPOBBI0O U 3/J0POBBI0O  OKPYXAIOUIMX JIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEPHI



npoPUIAKTUKH WH(OEKITMOHHBIX 3a00JI€BaHNMA, TIPAaBHJIa TIOBEJACHHUS B MIPHUPOJE U OOECrIeUeHUs
0€301aCHOCTH COOCTBEHHOM KH3HENEATETbHOCTH B YPE3BBIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOIC€HHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAyuUHbIE OTKpBITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBAaHMSIMU B OMOJIOTHH,
pelaeMbpIMH €10 IIPoOJIeMaMy, METOJOJIOTHEH OHOJIOTMYECKOTO HCCIIEAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX ~HCCIEIOBAaHUM, pElIeHUs OHOJOTMYECKUX 3a7ad, MOJEITUPOBaHUs
OMOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYaromMXCsl [IEHHOCTHOTO OTHOIICHUS K JKUBOHM MPHUPOJE B LEJIOM U K
OTHCNbHBIM €€ O0beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJIOTUUYECKOH, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTErpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIlMOHAIBHOM IPUPOIOIOIb30BAHUU
(coOnrosenne mpaBWJI TOBEACHHWS B MPHUPOJE, OXPaHbl BHUJIOB, OSKOCHCTEM, OHOC(Eph),
COXpPaHEHUHU COOCTBEHHOI'O 370POBBS U 3[0POBBS OKPYXKAIOUIMX JtoAed (COOMIOaeHUs Mep
npodunaktuku  3aboneBaHuii, oOecrieueHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BbIYAIHBIX CUTYaLUAX IPUPOJHOTO U TEXHONEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJOrNYEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH mMocienywimeMy MHpodecCHOHaTIbHOMY
CaMOOTIPEICICHNIO, B COOTBETCTBUM C HWHAWBUAYAIBHBIMA HHTEpECAaMH M TOTPEOHOCTSIMH
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HW3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

OO0s3aTeNbHBIM YCIOBUEM IMPU O0y4EHHM OMOJIOTMM Ha YIiyOJIEHHOM YpOBHE SIBIISETCS
npoBesieHue Ja0OpaTOpPHBIX M MPaKTHUECKUX paboT, a Takxke ydacThe oOydaromuxcs B
BBITOJIHEHUH MTPOEKTHBIX U Y4eOHO-UCCIe10BaTeIbCKUX PadOT.



COJEPKAHUE OBbYYEHUA
10 KJIACC

CopepxaHve IpPOrpaMMBbl, BBIICIEHHOE KYPCUBOM, HE BXOOUT B  IIPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosorus kak Hayka

CoBpemeHHass OMONIOTHUA — KOMILJIGKCHAs Hayka. KpaTkas ucTopusi pa3BUTHSI OHOJIOTHU.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTanIbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3nayenue OuonOruM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJBIL.

JdemMoHcTpanuu

[Toprpertsr: Apucrorens, Teodpacr, K. Jlunnent, XK. b. Jlamapk, Y. Japsun, Y. I'apseii,
I'. Mennens, B. . Bepnanckuii, U. II. IlaBnos, . . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3p OMOJIOTHH C JPYTUMH HayKaMu», «CuctemMa OMOIOTHIECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHE

JKuBsble cucreMbl Kak peaMeT n3ydeHus: ononorur. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb M YHOPSAOYEHHOCTD
CTPYKTYpbI,  OTKPBITOCTb, = CAMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTb,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOUHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MO YJIALIHOHHO-BUI0BOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
o6uocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenune xuBbIx cucreM. Metonpl Ononornueckoid Hayku. Habmromenue, nsmepeHue,
DKCIIEPUMEHT, CHUCTeMarn3anus, MertaaHanu3. I[IoHsaTMEe O 3aBUCMMOM M HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ynbTaToB. [IpHunHbBI HCKaKE€HUS PE3yJIbTaTOB IKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuupl u cxembl: «OCHOBHbIE TNPU3HAKU KU3HW», «buomoruueckue CUCTEMBD,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHU MPUPOIB», «CTpOEeHNE )KUBOTHON
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

OGopynoBanue: 5abopaTopHoe 00OpyHOBaHME [UIi HPOBEAEHHMA  HAONIOJCHUI,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonab3oBaHUE Pa3TUYHBIX METOJOB MPU M3YUEHUU >KHUBBIX
CUCTEM.

Tema 3. Brnosnorus Kierku



Knerka — cTpykTypHO-(QYHKIMOHANbHAs €AUHULA )KUBOTO. VICTOPHS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUH.

Metoabl MOJEKYJISPHOM M KJIETOYHOM OMOJIOTrMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpaumuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M. bap.

TaOmuipl u cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIH MHUKpOCKOI», «/cTopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOIpENapaTbl paCTUTENIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTnuyeckas padora «3ydyeHue MeTONOB KIETOUHOW Omonorum (Xxpomartorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIEMEHTHI. Bona u e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKH. bruonornueckue nonuMepsl. beakn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue QyHKmn 0enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapupl, JUcCaxapuabl, OJUrocaxapuabl U monucaxapuisl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlumunel.  I'mapodunbHO-THApOdOOHBIE  cBoMcTBa.  Kiaccudukanus — n1unuaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonorndyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kuciotrel. JJHK nu PHK. Crpoenne nHykinenHoBbix kuciaoT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crtpoenue monekynsl AT®. Makpospruueckue cBsi3u B Mmojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorusi: OMoXuMu4yeckue U Ouopu3NYeCKue UCCIEJOBaHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JdemMoHcTpanuu

[Toptpetsr: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ©. Caxrep,
C. llpy3unep.

Huarpammsl: «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXKHBOM IPUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmumsr 1 cxemsl: «llepuoguueckas Tabauia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «BemecTtBa B cocraBe opraHu3moBy», «CTpOEHHE MOJEKYIbI OelKay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBanue: XuMUUecKasi Iocya 1 000py10BaHHe.

JlaGopaTopnasi pa6ora «O0HapyxeHUE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnas padora «VccienoBaHue HyKIEMHOBBIX KUCIIOT, BBIIETIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tumbl KIETOK: dyKapHOTHUYECKass M mpokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHATbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mnpokapuoTHUEeCcKor KieTku. Kierounas cTeHka OakTepuii H  apXei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne u pyHKIMOHUPOBAHHUE dyKapUOTHIECKOH KieTku. [Imasmarnueckas memOpana
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynmponunaemocts memOpansl. Pabota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

Huromnasma. Iurozons. Lurockener. [[Buxkenue mutoriazMbel. OpraHoOUIbl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [magkuii  (arpaHynispHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJieTKe. Bakyomnu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TonmyaBTOHOMHBIE OpPTaHOMJBI KJIETKH: MHUTOXOHIPHUHU, TIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIIMM  MHUTOXOHIPUA W IIacTui. llepBWYHBIC, BTOPHYHBIE W CJOXHBIC ILIACTH/IBI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUTACTHI  BBICIINX
pacTeHUN.

Hemem0Opannbie opranonpl kietku CtpoeHue u pyHKIUH HeMeMOpaHHBIX OPraHOMI0B
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEYHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka siapa, XpOMATHH, KapHOIIa3Ma, SIPBIIIKU, UX CTPOCHUE U (YHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  Brimrouenus. CpaBHUTeNbHAsh  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuer u cxemel: «CTpoeHHE SYKApHOTHUECKOW KIIETKH», «CTpOeHHE >KUBOTHOM
KJIeTKn», «CTpOeHUE pacTUTENbHON KIeTKW», «CTpOeHHEe MUTOXOHAPUNY, «S1po», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOH MHMKPOCKOII, MHUKpOIpEenapaTbl pPAaCTUTEIbHBIX, *KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopHasi padora «/3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI».

JlaGopatopHas pabora «lccienoBanue mia3smMonnsa U JEIIa3MOIN3a B PaCTUTEIbHbBIX
KJIETKax.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NPeBpallleHHe JHEPTUHU B KJIETKe

AccuMuisIIMS U AUCCUMMIIALMS — JBE CTOPOHBI MeTaboiau3Ma. Tumsl oOMeHa BEIecTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. DepMeHTh, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBIN CHHTE3 OpraHWYECKUX BeIIEeCTB B KieTke. DOTOCUHTE3. AHOKcueeHHblll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHre3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpHU(ULUpYrOIIHe
OakTepuH, )KeIe300aKTepuu, cepodaKTepUn, BOJOPOIHBIE OaKTepru. 3HAUCHUE XEMOCHHTE3a.

AHarpobHble opranu3Mbl. Buabl Opoxxenus. IIpoaykTel OpokeHHsI U UX HCIIOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpPTraHW3MBbI. JTambl dHEPreTudeckoro obmena. [1oATrOTOBUTENBHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, WiK KJIETOUYHOE JbIXxaHHe. Poslb MUTOXOHIpHI B IpoLeccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdemoncTpanuu

[optpetsr: Ix. [Ipuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «DoToCHHTE3Y», «IHEpreTudeckuii oOMen», «buocunTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHUE ISl IPUTOTOBIIEHUS TOCTOSTHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas pabora «lI3yyeHHe KaTaIUTUYECKOH AaKTUBHOCTH (EepMEHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JlabopaTtopHasi pa6ora «l3ydeHue (epMEHTATUBHOTO PACIICIIIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopnas padora «CpaBHeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHS.

Tema 7. HacieacrBenHasi MHpopMalus U peajiu3anus eé B KJIeTKe

Peaknuu maTpuunoro cuntesa. [IpyHIMIT KOMIUIEMEHTApPHOCTH B PEAKIUSAX MAaTPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucmsimus u e€ stanel. Yuactue TpancnopTaeix PHK B OmocunTese Oenka. YcmoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cogpemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
9YKapHOT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dSKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupycsl — HeksieTounble (hOpMBI )KU3HU M 00NMUraTHble mapa3utbl. CTpoeHHe IPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHbie 3a0oneBaHusi 4enoBeKa, JKUBOTHBIX, pacrenuit. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungpopmamuka: unmeepayuss u  anamuz  oonvwux — maccusos  («bigdatar)
CMpPYKMYpHbIX ~ Ouonocudeckux Oauuvix. Hanomexuwonoeuu 6 oOuonocuu u MmeouyuHe.
IIpoepammupyemvle pynkyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmumet uw  cxembl: «buocuHTe3 Oenka», «['eHetmyeckuit kom», «Bupyce»,
«baxTtepuodarm.

IIpakTnueckas padora «Co3gaHue MOEIU BUPYCay.

Tema 8. ’/KuzHeHHbI HUKJI KJIETKH

Krnerounsnii mukn, ero mepuonbl u perymsmus. Uutepdaza u muto3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaronux B uHTepdase. [logroroBka kineTku K neneHuto. [IpecuHTeTrueckuii
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunenii  cunres JHK — perumkamwms. Ilpuanuner  permmkanum  JIHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenne knetku — mMuto3. CTaguu MUTO3a U MPOUCXOMASIINE B HUX MPOLIECCHl. THIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynmsamust mutoTnueckoro mnukia kietku. [Iporpammupyemast kjaeTouHas THOETb —
arornTo3.



Krnerounoe s1po, XxpoMocoMbl, pyHKIIMOHANbHAS TeHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «KU3HEHHBIH UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpenaparbl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlabGoparopHas padora «3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopuasi padora «HaGmroeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue n GyHKIUM OPTaHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3MoB. OJHOKIETOYHBIC, KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HEICATEIIPHOCTH OJTHOKJICTOYHBIX OPraHn3MoB. bakTepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsA3b yacTe!l MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenui. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, IOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu SKMBOTHBIX U  4YeJIOBeKa. THUIBI JKUBOTHBIX TKAaHEHW: OJNUTEIHATIbHAS,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble M TE€HEpaTUBHBIE OpraHbl pacTeHUd. Opranbl U CHUCTEMBI
OpPraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMHU OPTaHOB U CHUCTEM OPTaHOB.

Omopa Tena opranu3moB. Kapkac pacrennii. CkeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JIBrokeHue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUJIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI ¥ UX padoTa.

[Turanune opranu3moB. [lormomieHne BObI, YITIEKUCIOTO Ta3a ¥ MUHEPAIBHBIX BEIICCTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuil. [Ipixanue >kuBOTHBIX. [uddy3us razor
Yyepe3 IMOBEPXHOCTh KieTku. KokHoe nbixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHoe u
NEroyHoe JpIXxaHue. JIpIXxaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKAa. OBOJIIOIMOHHOE
YCIIO)KHEHUE CTPOCHUsS JIETKUX TMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTellbHAs CHCTEMa 4esIOBEKa.
MexaHu3M BEHTWISIUH JIETKUX Y MITHI] ¥ MJIICKOTIUTAIOIINX. Perynsmus nprxanus. JlprxaTenbHbIe
00BEMBI.

TpaHcnopT BelIeCTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHuid. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u e€ opranbl. KpoBeHOCHas cucTema



MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpAIIIEHUsI.  DBOJIOIMOHHBIE  YCIOXKHEHUS  CTPOCHHUS  KPOBEHOCHOM  CHCTEMBI
NIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3MoB. Bbigenenue y pacteHuil. BeineneHue y KMBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss u  oOpaTHOE
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU T€Ia C KPOBEHOCHOM
U BBIICIUTENBHON cUCTEMaMU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukn.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIMTa Yy MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHON U
XAMHUYECKOM 3a1UuThl. DUTOHIMBI.

3amMra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MNpOM3BOJHBIE. 3aluTa
opranu3ma oOT OoisiesHell. MMMmyHHas cucrtemMa denoBeka. KIETOUHBIA W TyMOpPaJIbHBIN
UMMYHHUTET. BposxI€HHBIN 1 TproOpeTEHHBIN criennpuIeckuii UMMYHHTET. Teopus KIIOHAIBHO-
cenektuBHoro nmmynurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocraauTenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazgpaxxumocts M perynsiuus y OpraHu3MoB. Pa3gpakuMocTh y OJIHOKIJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisauus y pacTeHuil. PocToBble BemecTBa M uX
3Ha4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u e€
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediekc n pednexropras mayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas peryiasiuus M SHOOKPUHHAs CHUCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropmMOHOB. B3auMMOCBS3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JdemMoHcTpanuu

IHoptper: U. I1. I1aBnos.

Tabmuuel n cxembl: «OJHOKIETOUYHBIE BOAOPOCIN», «MHOIOKJIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpO€HHE HACEKOMBIX», «TKaHM pacTeHui,
«KopueBble cuctembl», «CtpoeHue cteOns», «CTpoeHHe IMCTOBOW IUIACTMHKW», «TkaHu
KUBOTHBIX», «Ckener 4venmoBekay», «llnmeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «Mpimeunas cucremay,
«BeiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIiby, «MMMyHHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHApUW», «BHYTpEeHHEE CTPOEHHE 10KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHasg cucrema nTuny», «HepBHas cucTteMa MIIEKONMUTAKOLIUXY,
«HepsHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: cBETOBOM MHUKPOCKOI, MHUKPOIIpENnapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpoOIpenaparbl TKaHEeH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMbIX, UTJIOKOXKHX, JKUBBIE
AK3EMILIAPbl KOMHATHBIX PACTeHM, repOapiy pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Uil JIEMOHCTPAllMM IMOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTEHHH,
paclleruieHdsT Kpaxmaina ¢ OenkoB 1oj JeiicTBUeM (epMeHTOB, o00oOpyaoBaHuEe st



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHU.

JlaGoparopHas padora «3yueHue TkaHei )KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUSI.

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecroyioe (BKJIIOYash BETE€TaTUBHOE) U IOJIOBOE.
Buel 6ecrnionioro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYJISAIUS, pparMeHTalMsl, KIOHUPOBAaHHE.

[TonoBoe pasmuoxenue. [lonoBwle kneTku, wiau ramersl. Meio3. Craguu Meiio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputhe. ['ameroreHe3 y KuUBOTHBIX. lloyioBbIE —Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Omo10oTBOpeHNE W SMOPHUOHATBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OILIOJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUONIOTHS — HAyKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opodnenue. bracmyna, munol
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMSA). 3akiagka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButHe x)uBOTHBIX. [locTamOpmonanbHbli mepuoxa. [Ipsimoe u HempsmMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
NOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4esoBeka. [lepuojibl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasMHoxeHMe u pazButue pacteHuid. ['ametodut m cnopodut. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OmnogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoncTpanuu

[Toptpetsr: C. I'. HaBammn, X. [lInemas.

TabGmuis! u cxembl: «BeretatuBHOe pa3MHOKeHUEY, «TUIBI 0ECMOIIOr0 Pa3sMHOKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Butne IArymkn», «/BoiiHOE OIIOAOTBOPEHNE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



O6opynoBanue: CBETOBOM  MMKPOCKOIl,  MHUKpOIpEenaparbl  SHUIEKIETOK  H
CIEPMAaTO30M10B, MOJEND «LIMKI pa3BUTHS JIATYILIKN.

JlabopaTopnasi pabora «l3yueHHe CTPOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BpIiBIcHME NMPU3HAKOB CXOJCTBA 3apOABILICH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBICHUS U Pa3BUTHSA TeHETUKH Kak Hayku. Paboter I'. Menupens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBEeHHbIX YU€HBIX B pa3BuTuUM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE TCHETUUYECKUE NTOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIBHBIE
IEHbl, aJbTEPHATUBHBIC IPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3MUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
rUOPHI0JIOTHYECKUH, IUTOIOIMYECKHH, MOJIEKYISIPHO-T€HETUYECKU .

JdeMoHncTpamun

[optpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. U. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabnuupe! u cxemsl: «MeToAbI FeHETUKUY», «CXEMBbI CKPELLIUBAHUSI.

JlaGopatopHas pa6ora «/{po3o¢uia kak 00bEKT FTeHETUYECKUX UCCIIEJOBAHUII.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MeHaens — 3aKOH €AMHOO0Opa3us
ruOpusioB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH MeHzens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBbI MOHOTUOPUAHOTO CKpeluBaHus. [ unoresa
YUCTOTHI FaMeT.

AHamusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBI  XapakTep  HAaCJEIOBAHMSL.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

JurnbpunHoe ckpemuBanue. Tperuit 3akoH MeHens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uToI0rnYeckrie OCHOBBI AUTUOPUTHOTO CKPELBAHUS.

CuennieHHoe HacnenoBaHue mnpusHakoB. Paboret T. Moprana. CuemnsieHHoe
HAacJIEJOBAHWE TE€HOB, HAPYLIEHUE CLEIUICHWs MEXAy TIeHaMH. XPOMOCOMHas TEOpHs
HaCJIEICTBEHHOCTH.

I'enetuka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHUs Iona. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. [eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucreMa. IlneloTponuss — MHOXKECTBEHHOE JAEHCTBHE IEHA.
MHOXKECTBEHHBIN auienu3M. B3aumonelcTBUe HeaUIeIbHbIX TE€HOB. KOMIIIEMEHTapHOCTD.
Onwucra3s. [Tonmnmepus.

I'eneTnyeckuil KOHTpOJIb DPAa3BUTUS DPACTEHUH, JKUBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MUKpoOnom». ['eHeTHUecKre acreKTbl KOHTPOJIS U U3MEHEHUS HacleICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.



Tabmuubr u cxemsl: «llepBoiii 1 BTOpOi 3akoHbI MenHaens», «Tpetuit 3akon MeHuemns»,
«Ananuzupymoliee ckpelupanuey, «HemnonHnoe nomuaupoBanue», «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBanue: MOZIEINb Ui IEMOHCTPAIMN 3aKOHOB €IMHOOOpa3usi THOPHUIOB IIEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnueckas padora «3yyeHue pe3yabTaTOB MOHOTHOPUIAHOIO CKPEUIUBAHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «/3yueHue pe3ylbTaTOB JTUTHOPUIHOTO CKPEHIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopneiicTBie reHoTHNa W Cpeabl MpU (OPMUPOBAHUM (QeHoTHra. VM3MeHUYnBOCThH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

Monudukarnrontnas U3MEeHUUBOCTh. Ponb cpensl B hopMupoBaHur MOIUGUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enHoTununueckass n3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTiBHAsT M3MEHYMBOCTh. MeW03 | MMOJIOBOH MPOIECC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MytainmonHass U3MEHYMBOCTh. Buabl MyTanuii: reHHblE, XpPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYIUPOBaHHBIE MYTallUM. SIAEpHBIE U IUTOIIA3MATHYECKHE MYTallUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa u NUSEHOMUKA, POlb INUSEHEMUYECKUX (PaKmopos8 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuupr u cxemsl: «Buabpl u3MeHUHMBOCTHY», «MoauduxkamoHHass M3MEHUYHUBOCTDHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: XUBbIE M TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTCHHM, PUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi paGora «lccmegoBaHue 3aKOHOMEPHOCTEH  MOIU(MUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytamuu y 1po30(risl (Ha TOTOBBIX MUKPOIIPEapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momombto [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TIeHETHMYECKUX 3a00JieBaHUN YenoBeKa. MeIuKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEIOBEKA K (PU3NYCCKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JdemMoHcTpanuu

Tabmuubt 1 cxembl: «Kapuotun yenoBekay, «MeTo/Ibl U3yUEHUsSI TEHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CoCTaBJICHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Centekuusi OpraHu3sMoB

JlomecTukanust U CeNeKIus. 3apoXIACHUE CENeKIHH W aoMectukaruu. Ydenue H. U.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

Metonsl CEJNICKIIMOHHON  paboTHI. HckyccTBeHHbIN otbop: MAacCCOBBIN u
WHAUBUAYaIbHBIN. JTanbl KOMOMHAIIMOHHOW ceNleKuuu. VcmpiTaHue MpOU3BOAUTENEH IO
noroMctBy. OTOOp MO TEHOTHIy C TMOMOIIBIO OLEHKHA (EHOTHIAa IOTOMCTBA M OTOOp IO
TE€HOTHUITY ¢ ToMoulpto aHanuza JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CeNeKIMOHHOW paboThl. PaguanuoHHbli U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYyJIbTypHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuyenne mnomumuounoB. BHyTpuBHOoBas ruOpuamnzanus. bBIU3KOpOACTBEHHOE
CKpelruBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpelmuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHre M M3y4YE€HHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U UX JUKUX
ponuyel A co3qaHusl HOBBIX COPTOB U FMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmEYIoWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpauuu

IToprpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykbsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibl u cxembl: «L{eHTpBI MPOUCXOKIACHUS 1 MHOTO0Opa3us KyIbTyPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYUBOCTH», «METOIbl CEIEKIHUN,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopHas padora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHUU U MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlabGoparopHas padora «3yueHne MeToA0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHBIE METOJIbI U JIOCTUKEHUSI CEJIEKIIUU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATENbHbBIN y4acTOK, B TEIUIMYHOE
X035IUCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHo/I0rusi U CHHTeTHYeCKasi 0MOJIOTHA

OOBEKTHI, HCIOJIb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIC KYIBTYpHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaauiuoHHas OHOTEXHOJIOTHUS: XJieOoreueHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpodbuonoruueckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHOJOIMM W MHCTPYMEHTOB  ILIEJICHANIPABICHHOIO M3MEHEHMS WU
KOHCTPYUPOBAHHUS T€HOMOB C LI€JIbIO MOJYYEHUsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEPKAIIUX
HE BCTpeYaroluecs B MpUpoe OMOCUHTETUYECKHE MTYTH.

Kineroynas unxenepus. MeTtonsl KyabTypbl KIETOK U TKaHEW PAaCTEHUN U KMBOTHBIX.
Kpunobanku. Comarnueckasi rHOpHIM3alUs W COMATHYECKH »MOpuoreHes. lcmomp3oBanue
rarjiouJIOB B CEJIEKUUU pacTeHuil. [lonyuenue monoknoHanvuwvix awmumen. Hcnonvsoeanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexkoHcTpykuus SIMIIEKIETOK W KJIOHMPOBaHHE JKUBOTHBIX. MeTOA TpaHCIUIAHTALUU SIEp
KIETOK. Texuonocuu 0300poeneHus, KylibMueUpo8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHas 1 TeHHasi UHKeHepHs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHPOBAHUE
pekomOunantubix JAHK. Cozoanue mpamnceennvix opeanuzmos. JIoCTHKEHUS U TIEPCIIEKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHKEHEPUHU.

Menunuackue  OuorexHojoruu. IloctreHomMHas  nmdpoBas  MemunmHa.  [IP-
JUarHocTuka. MeTaOoJIOMHBIN aHanMu3, TEHOLIEHTPUYECKUM aHalu3 MpoTeoMa 4ejaoBeKa MJis
OLICHKHU COCTOSIHMSI €T0 370pOBbsl. Vcronb3oBaHKe CTBONOBBIX KiIETOK. TaprerHas Tepanus paka.
3D-6uonnxeHepuss A pa3pabOTKU (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonaunra s peneHus 3a1a4d NepCoOHATM3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAKIMH C II€JIbI0 oOecredyeHruss KOMOMHMPOBAHHOM 3aIUTHI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMs YeTOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuer u  cxembl: «lcnonp30BaHWE MHUKPOOPraHU3MOB B IPOMBILIUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTHyeckas padora «IlonmydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

IKeKypeust «bHOTEXHOJIOrMS — BaKHEWIas NPOW3BOAMTENBHAS CUJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3aposkaenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNA B 0M0JI0THH
OpomonmonHass teopus Y. JlapBuHa. Ilpennocwliku BO3HMKHOBEHMS JIapBUHU3MA.
JKu3Hb n HaydHas nearenbHOCTh Y. JlapBuHa.



JIBrokymue cuiabl dBomrond BumoB mo Y. JlapBuHy (BBICOKass HMHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckoii Teopun spomonnu (CTD). HelitpanbHas Teopus
sBomon. CoBpeMeHHash 3BOJIIOLMOHHAs Ouojorus. 3HAU€HHE OSBOJIOLMOHHOW TEOpUHM B
(opMHpPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuupl u cxembl: «Cucrema xuBoit npupozs! (o K. Jlunnero)», «JlectHuna xKuBbIx
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMSI IBMXKYLIUMX CHUJI 3BOJIOLUNY», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MUKpPO3BOJIIOLUS U €€ pPe3yJIbTaThl

[lomynsmus Kak ayeMeHTapHasl eiuHULA 3BOMONUH. COBpPEMEHHBIE METObl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl onyisanuil. IsmeHeHue reHooHaa MOnyIsauu Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OneMeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIONMK. MYTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOB — cirydaiiHble HEHANpPaBJICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OUoIornYecKas (penpoyKTUBHAS ).

EcrecTBeHHbI 0TOOp — Hampapistromuil ¢akTtop 3BoOnUH. POpMBI €CTECTBEHHOTIO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHM3MOB KakK pe3ysIbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3yabTaT MHKPOIBOJIIOLMH.
M3onsauuss — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3Hsl.

Pone  »BOMIOIMOHHONW OHONOrMM B pa3padOTKe HAyYHBIX METOJIOB COXPaHEHUs
61opa3HooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHUS IMapasUTOB M HMX XO035€B. MeXaHU3MBI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauuu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuier U cxembl: «MyTalMoOHHAs W3MEHYHMBOCTHY», «llomynsainoHHas CTpyKTypa
BUna», «Cxema mposiBIeHUs] 3aKkoHa Xapau—BaiinOepra», «JIBHXKyIIHE CHIIBI DBOJIOIUNY,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomynsannoHHbIe BOJIHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILIECTBOBAHHEY, «MHIyCcTpralbHbIN MEJTaHU3M», «Kusble HCKOIIaeMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KHUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa BHma B mpupoae», «CrocoOsl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHME BHUJOB CcHUHUIL, «[lonumionasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesa MTHLl U 3Bepell C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE H3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlabopaTtopnasi pabora «lIpucnocoOneHuss OpraHU3MOB U KX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas padora «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3aBosonusi 4 eé pe3yJbTaThl

Metoapl  u3ydeHus MakposBoionuu. IlanmeoHTonormueckue METOJbl  M3YyYEHUs
sBostoruu. Ilepexoausie GopMbl U GUIIOreHETUYECKHE PsIJIbl OPTaHU3MOB.

buoreorpaguyeckue meronsl usydeHus sBosonuu. CpaBHeHue ¢Giaopbl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PETTUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEILHO-MOP(POIOTHICCKUE METOIBI M3YUCHHS SBOJFOIIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U araBU3Mbl. MONEKyIspHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH (TMpaBWia) 3BOMIOUMH. [lpunyun  cmeHvl  QYHKYUU.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

Tabnuue! u cxembl: «PUITOTEHETUYECKUN PsIZT JIOMIATN», KAPXEONTEPUKCY», «3BEPO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTuHEHTOBY, «PenmukThl», «HawanpHbie cTaguu >MOpPHOHAIBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

ObopynoBaHue: KOJUIEKIUH, repOapuu, MYJSDKM HCKOMAEeMbIX OCTaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BuTHe KU3HH HA 3eMue

Hayunble rumores3bl NMpOMCXOKIEHHUS >KU3HM Ha 3emisie. AOHOreHe3 M IMaHCHEPMHS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onpltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dJTambl HEOpraHWYECKOW HBoyonuu. [lmanerapnas (reosormueckas)
ABOMONMS. XWMHUYECKas DBOJIONUS. AOWOTEHHBIH CHHTE3 OPraHWYeCKHX BEIISCTB W3
Heopranmueckux. Ompir C. Mwmepa u I'. FOpu. Ob6pa3zoBanue moauMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A. WM. Omapuna, rumore3a mepBuuHOro OynaboHa JDk. XommeiiHa,
reHerudeckas runotesa I'. Mémnepa. Pubosumsl (T. Uek) u runoresa «mupa PHK» V. I'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Hctopus 3emnum u Mmeroasl €€ wu3yueHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAasE ©  aOCONIOTHAasE  T'€OXPOHOJOTHSL.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnbie 3Tanel opranndeckor 3Bosround. 11osiBiieHHE W 3BOIIOLMSA NEPBBIX KIIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Ctpomaronuthsl. [IpoxapuoTel u
3YKapHUOTBHI.

[Tpoucxoxaenne SykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoOBHBIE 3Tallbl SBOJIONUM BBICHINX pacTeHud. OcHOBHbIE apoMOpdO3bl PACTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M NEpPUOJAM: apXxei, MpOTEepOo30i, Maleo30H,
Me3030M, KaitH0301. O0I11ast XapaKTepruCTUKa KJIMMaTa U FeoJIOTMUeCKUX mporeccoB. [losBiaeHue
U paclBET XapaKTEPHBIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro yCJIOBHs M BIMSHHE Ha Tra30BbIi
cocTaB aTMoc(hepsl.

MaccoBble BBIMUPAHHSI — SKOJOTHUUECKHE KPHU3UCHI mponuioro. [IpuunHbl U cienctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuYecKoro mupa. [lpuHIunel Knaccudukanuy OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®. Penu, JI. Cnamnanmanw, JI. [Tacrep, . 1. Meunukos, A. U. Omapun, [Ix.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. Tlactepa mo uzydeHuto
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o0Opa3zoBaHusi JYyKapuoT MNyTéM cuMmOuoreHesa», «CucremMa >KUBOW MPHUPOIBIY,
«Ctpoenmne  Bupyca», «Apomopdossl pacteHuity, «Punnopute», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueiey, «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonuraroney», «Pa3BuTue JKM3HM B apxeWckol apey», «Pa3BuTHe KHW3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030lCKOl 3pe», «Pa3BuTHe JKM3HM B KailHO30HCKOM »73pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pPa3IMYHBIX OTIEJIOB, KOJIJICKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMM OKAMEHEJIOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas JgadoparopHasi padora «MojenupoBanue onbiToB Musuiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTopnasi paGora «lI3yuyeHue M OINHCAHUE MCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckasi padora «M3yueHue o0COOCHHOCTEH CTPOCHHMS PACTEHUM pPa3HBIX
OTZIETIOBY.

IpakTuyeckass padora «/3yyeHne OCOOCHHOCTEH  CTPOCHHS  IMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3zpnensl u 3agaun antponosioruv. MeToasl aHTPONOJIOTUH.

CraHoBJIEHHE NPEACTABICHUI O IPOMCXOXKJIECHUU YelloBeKa. PenuruosHble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoacTBO 4enoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE TOJIOKEHHE YeJIOBEKA.
CBuzeTenbcTBa CXOJACTBA UEIOBEKAa C JKMUBOTHBIMHU: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
sMOpuonorndeckne, (U3NOIOTr0-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHsS YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JBuwkymue  cuibl  (pakTopel)  aHTpPOMOTreHe3a:  OUOJIIOTUYECKUE,  COIHANIbHBIC.
CooTHoleHre ONOIOTUIECKUX U COIMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBbIE CTaIUM aHTpoOIIOreHe3a. PaHHue yernoBekooOpazHble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JII0JeH. ABCTPAIOMUTEKH —
JBYHOTHE NpEAKU IroAcH. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
001IMii TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YenoBek HeaHaepTaabCKUi
KaK BHJ JIOAECH XOJOIHOro KiIMMara. YesloBek pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYNALMIX 4YeIOBEKa.
MyrtanunonHsIi npouecc u nonuMopdusm. IlonynsuuoHHble BOJIHBL, Apeii( T'eHOB, MUTpalys U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOT'O YeIOBEKa.

Yenoseueckue pacel. ITonarue o pace. bonbmme pacel: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBATOpHAJIbHAS), MOHTOJIOWHAsA (a3uaTCKo-aMepuKaHckas). Bpems u
NyTH paccelieHusi 4YesloBeka 1o IulaHere. ExauHCcTBO yenoBedweckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpyKartomiel cpensl. BausHue reorpaduueckoit cpeasl U apeiida reHoB Ha MOp(dOJIOTHIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexauciurnianHapable  MeToAbl B (U3WYecKON (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAs ~ AHTPOIOJIOTMST M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMsS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OHMOJOTUYECKOI0 U COLMATBHOIO B YEJIOBEKE.



JdemoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubpt u cxembl: «Meroabl aHTpomnoyioruu», «['OJOBHOM MO3r ueloBEKay,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeNeT uelloBeKa M CKeJeT WMMIaH3e», «PyauMeHThl u
aTaBU3MBbD», «/IBIKyIME CHJIBI aHTPOIOreHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKAy,
«ABcTpanonurek», «4enoBek ymenblit», «HenoBek NpAMOXOAAIINN», «J{eHUCOBCKUI YEI0BEK»
«Heanpepranbupl»y, «KpomanboHUb», «lIpenkn uvenoBekay», «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacsl yenoBekay.

O0opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPeAMETOB MaTepUaIbHOM KyJIbTYpbl IPEIKOB
qyenoBeka, penponaykiuu (dotorpadun) KapTUH C MHQOJIOTUYCCKUMH U OHOJICHCKUMU
CIOKETaMH MTPOUCXOXKJCHUS YeIoBeKa, (poTorpadmu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJEJb Yepela 4eJIOBEKa M 4Yepena IIMMIIaH3€, MOJENb KUCTH YEJIOBEKa U
KHCTH HIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JlaGopaTtopHnass padora «lI3yyeHne OCOOCHHOCTEH CTPOCHHS CKeJeTa 4YeJIOBeKa,
CBS3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JIOTHYECKUX aJalTallMi YEIIOBEKay.

Tema 6. OJxogorms — Hayka O B3aHMOOTHOLICHHSIX OPraHM3MOB H
HAJI0PraHU3MEeHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue u pas3BuTHe 3Konoruu B Tpyaax A. I'ymGonsara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Metoapl 3xonoruu. IloneBpie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: NPUPOJHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKPY’KAIOLIEH CpeJibl: JIOKaIbHBIMI,
PETrHOHANBHBIN U TI100aIbHBIH.

3HAYEHUE DKOJOTMYECKUX 3HAHMH Ul 4YEJIOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIOBEUeCTBA C MNpuponoid. POpMHUpPOBAHHE DSKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTMYECKOM rpaMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

IToptpetsi: A. I'ymOonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

TaOmuip! u cxeMmsbl: «Paznensl 3xonoruny», «Metoasl 3Kooruny», «Cxema MOHUTOPUHTA
OKPYXKAaroIleH Cpeabl».

JlabopaTopnasi padora «/3ydeHre METOI0B IKOJIOTHYECKUX UCCIIET0BAHUIN.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okosnoruueckre (GakTopbl U 3aKOHOMepHOcTM ux JeiictBus. Krnaccuduxanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHe, OMOTHYEeCKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruyeckux ¢akropos. [Ipasuno munumyma (K. [lnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOWOHTHBIE OPTAHU3MBI.

Abuotnyeckue paktopbl. CBeT Kak 3kojoruyeckuit pakrop. [leiicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temnepatypa kak skojormyeckuil Qaxrtop. [leiicTBue TemmepaTypbl Ha OPIraHU3MBIL.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocTs kak skonorndeckuil gaxtop. IlpucnocoOnenuss pacTteHuil K MoAepKaHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHui 1o OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.



Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs, INTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmbl. BHemnune u BHyTpeHHHE pPUTMbIL. CyTOYHBIE U TOAUYHBIC
puTMbL. [Iprcnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBH KU3HU.

XKuznennsie Gpopmbl opranu3moB. [lonstue o xuzHeHHo# (opme. JXKusHeHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buornueckne ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduueckne  B3ammonelcTBHs  (TOMHYECKUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTUYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JdemMoHcTpauuu

Tabnuie! 1 cxembl: «IKonoruyeckue GakTopbl», «CBETOBOM CIEKTPY», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonoruueckue put™MbD», «KnusHeHHsle (popMbl pacTeHuin», « Ku3HeHHble (OPMBI JKUBOTHBIX,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

ObopynoBanue: repbapuu pacTeHUH M IKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIHSHUIO
pa3IMYHBIX  JKOJOTMYECKHX  (HAaKTOpOB, TepOapuul  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, 4Yydena MNTULl M 3Beped, repOapuu pacTeHHM, OTHOCSIIMXCA K Trurpodpuram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUICKIUH >HKUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMyd TMPUCHOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUHM JKU3HU, repOapuu H
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopnasi pa6ora «BrIsiBIeHHE MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopnas padora «BpIgBICHHE TPHUCIIOCOOJEHUI OPraHM3MOB K BIIMSHUIO
TEMIIePaTyphI».

JlabopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH DPACTEHH M3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMIA

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsinuu. [Tomynsus kak Ouonorndeckasi Cucrema.
Pons HeomgHOpomHOCTH cpefbl, PU3MUECKUX OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTeIH MOMYJISALUY:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Okonorndeckas CTpykTypa momyssimud. OTeHKa YUCIIEHHOCTH TOonyisinud. J[mHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCJICHHOCTH TMOMYJISIMMHA: poJib (AaKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonatue 00 oKojormyeckod Humie BuAa. MectooOuTanue. MHOroMepHass MOJENb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peaM30BaHHas HUILIH.

Bun kak cucrema nomynsuui. Apeansl BUJIOB. Buabl M uX JKU3HEHHBIE CTPATETHU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEIECHUS M MWIPALMKA JKUBOTHBIX. bHOJIOrMYeckue WHBa3HUU
Yy)KEPOIHBIX BUIOB.

JdemMoHcTpanuu
IToprper: Ix. WM. XaTunHCOH.
Tabnuuel " CXEMBI: «DKOJIOTUYECKUE XapaKTEPUCTUKU HOILYJISILIANY,

«IIpocTpaHCTBeHHast CTpPyKTypa mHomyisiuu», «Bo3pacTHble nNUpaMuUIbl  MOMYISIIIHI,
«CKOpOCTh ~ 3acelieHusi T[OBEPXHOCTH 3eMJIM  pa3Iu4yHbIMM  Opranusmamu», «Mojenb
skosiornyeckor Hummu Jx. M. XatunHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJIIEKIIUN KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucrnocoOieHus ceMsH paCTEeHU K paCCENCHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHEe CHCTEMbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MEXIy OpraHM3MaMu B
OHOLICHO3E.

Okocuctema kak OTkpbiTas cucrema (A. JIkx. Tencnu). DyHKIMOHaIbHBIE OJIOKU
OpPTaHW3MOB B JKOCHUCTEME: NIPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGuoTndeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMaX.
KpyroBopoT BeliecTB v MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE TIOKa3aTeNd »JKOCUCTeMBbl. buomacca W mpoAykuus. OKOJIOTHMYECKHE
MIMPaMUJIbI YU CE, OMOMACCHI U SHEPTHH.

Jlunamuxa 9KOCUCEM. Kamacmpodghuueckue nepecmpouxu. Dnykmyayuu.
HanpaBnenHbsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CYKIEcCHH. [lepBUYHBIE W BTOPUYHBIC
CYKLIECCUM W UX TNPUYUHBI. AHTPONOTeHHbIE BO3JAEHCTBHUS Ha cykueccuu. KiumakcHoe
coo0recTBO. buopazHoobOpasue W MOJTHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTHU
COOO0I1IECTB.

[IpuponHbIe SKOCUCTEMBI. JKocucmemvl 03€p U peKk. IKocucmemvl Mopel U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CMmbvlHb.

AHTpPOIIOTEHHBIE AKOCHUCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuus Mexay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ["opoackas diopa u dayHa.
CunaHTpomnu3anus ToOpoJcKoi (¢ayHbl. buomornyeckoe u  XO3SHUCTBEHHOE 3HAYCHHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBHU  OpPraHW3MOB B
sKocucTeMax. Ponvs kackaonozo s¢ghghexkma u 6udos-30upuxamopos (Kiouegvix 6ud0s) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXKAY CMEXKHBIMU
SKOCHUCTEMAaMH. Y CTOWMYMBOCTH OPraHU3MOB, TMOMYISIUMA HM SKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanusmol  6030elicmeus  3a2pA3HeHUll  pA3HbLIX MUNO08 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20



HOPMUPOBAHUS AHMPONO2EHHO20 6030euicmsusi. MeTooI0orus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuis! u cxembl: «CTpyKTypa OMOLIEH032», « DIKOCUCTEMA IIUPOKOIUCTBEHHOT'O JIECay,
«JKocucTeMa XBOHHOrO Jeca», «DyHKIHMOHAIBHBIE TPYIIBl OPraHU3MOB B JKOCHUCTEME»,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mnwuraHus (macTOMINHASA, JETPUTHAS)Y,
«OKoyornyecKas mupaMua yucemn», « IKoJoruueckasi nupamuaa 6uoMaccel», « IKOIOrHIecKast
nupamuna sHeprumy», «OOpasoBanue Oomnotay, «llepBuunast cykueccusi», «BoccranoBieHue
Jeca Iociie moxapa», «IKOCUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPTUu B arporenose», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repbapuu pacTeHUl, KOJJICKIMM HACEKOMbIX, Uydyela MTULl U 3BEpeH,
repOapuu KyJlIbTYPHBIX U JUKOPACTYLIUX PACTCHHM, aKBApUyM KaK MOJIEIb 3KOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcanue ypooIKOCHCTEMBDY.

JlabopaTopHas padora «/3ydeHne pazHOOOpa3usi MEIKUX MOYBCHHBIX WICHUCTOHOTHUX
B Pa3HBIX IKOCUCTEMAX).

JKCKypeust «DKCKypcHsl B TUIMYHBINA OuoreoneHos (B 1yOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JI0JIbHBII UM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKYypcHus «IKCKYPCUSI B arpO’KOCUCTEMY (Ha TMOJI€ WK B TEINTUYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — obmennanerapHas obonouka 3emiid, 1€ CYIIECTBYET WM CYLIECTBOBalla
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. XKuboe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH cylecTBoBaHus Onocdeprl. OcodeHHOCTH OUocdephl Kak riodalbHON
sKocucTembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOTeOXMMHUYECKUE IUKITBI (YTepoa, a30Ta). PUTMUYHOCTS siBNeHnid B 6uocdepe.

3oHanbHOCTh Onocdepsl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYIIH: TyHJIpa, XBOWHBIE
jeca, CMEUIaHHble U HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHbI, ITYCTHIHH, TPOIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTenbHbIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpykrypa U (GYHKIUS SJKHUBBIX CHUCTEM, OIIEHKAa HMX pPECYpPCHOTO TOTEHIHala |
O6rochepHbIX QYHKITHM.

JdemoHcTpanuu

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

Tabmuubl u cxemsl: «I'eocdeps 3emnny», «KpyroBopot azorta B mpupoze», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupoe», «KpyroBopot Bojibl B IpUPOIE»,
«OcHoBHble OMOMBI cymny», «Knumarnuyeckue mnosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbiii  nec», «lllupokomucTBeHHblt Jecy, «Ctemb», «CaBaHHa», «IlycThIHA»,
«Tponmuecknii necy.

O6opynoBanue: repbapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YestoBek M OKpykaomas cpeaa

DKoJloTHYecKHe KpU3UChl M WX MpUYUHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHUEe BO3AYIIHOM cpeasl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOJHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpyimienne nousbl. OXpaHa NOYBEHHBIX PECYPCOB. MI3MeHEeHHe Kinmara.

AHTpPONIOT€HHOE BO3JIEHCTBHE HAa PACTUTENbHBIM UM KMBOTHBIH Mup. OxpaHa
pPacTUTENHHOTO U KUBOTHOrO MUpa. OCHOBHbBIE MPUHLUIIBI OXPaHbl IpUpoabl. KpacHble KHUTH.



Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boTtanudeckue caapl U 300JIOTHYECKHE
HapKH.

OCHOBHBIE ITPUHILIMIIBI YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA U IPUPOIbl. ParionanbHoe
IPUPOJIONOIL30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH IN100aJIbHBIX SKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpU3Hca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTe METOJOB MOHMTOpPMHIAa pa3BUTHS OINACHBIX TEXHOICHHBIX IIPOLIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOL
anepeemuke. buonozuueckoe pasnoobpaszue u duopecypcuvl. Hayuonanvuvie ungopmayuonnvie
cucmemsl, obecneyusaiowue OOCMyn K UHGOPpMAyuu NO COCMOSHUIO OMOENbHbIX GU008 U
akocucmem. OcHo8bl IKOpeaburumayuy IKocucmem u cnocobo8 bopvovl ¢ GLUONOBPEIHCOCHUAMU.
Pexoncmpykyus MOpCKUXx u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuuer w cxembl: «3arps3sHeHHE aTMocdepbl», «3arpsizHeHHe TruaApochepb,
«3arpsisHerne  mouBbl», «llapHukoBBIT  3ddekT», «Ocobo oxpaHseMble MPHPOIHBIC
TeppUTOpUn», «MoJenu yIpapiasieMoro MUpay.

Ob6opynoBanue: ¢ororpaguu OxpaHseMbIX pacTeHUHl W >KUBOTHbIX KpacHO KHUIH
Poccniickoit ®enepanun, KpacHoi KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOTI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IIPOrpaMM CpeHEro 00I1ero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHDIC.

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOCHHSI MPOTPAMMbI 10 OUOJIOTHH BBIICIICHBI
CIICAYIOIIME  COCTABJIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEIETICHHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATCNLHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE MJIaHBI.

JIMIHOCTHBIE PE3YJIbTAThl OCBOCHUS TPOTPAMMBI TI0O OMOJIOTHH JOCTUTAIOTCS B CIIUHCTBE
y4eOHOIM W BOCIHUTATEIBHON JEATEIHPHOCTH B COOTBETCTBHU C TPAJAUIIMOHHBIMH POCCUUCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAHUS U CaMOPA3BUTHSI, PA3BUTHsI BHYTPCHHEH MO3HMIIMH JIMYHOCTH, ATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEGHHs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yUeOHOTO mpeaMeTa «bHoIoTHs» JOHKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIIEecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B TMPOIIECCE pealn3alii OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIBHOMN JIEITEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4arolmlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBa)KEHHE 3aKOHA W
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITETbHOCTH MIPHU CO3JIaHUH YIEOHBIX MTPOEKTOB,
pelIeHnH y4eOHBIX U ITO3HABATEIIBHBIX 33124, BRITIOJTHEHUH OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMIO3HMIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE VYUUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAWMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHYS JIIOJICH ¢ Pa3HBIMU YOSKJICHUSAMH, KYJbTYPHBIMHA IIEHHOCTSIMH U COIMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTapHOHN M BOJIOHTEPCKOM JEATEILHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTH POCCUNUCKOMN TPasKJAaHCKOW MACHTUYHOCTH, MATPHUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepes PonmHOMN, ropmoctu 3a CBOM Kpau, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IIPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIEIUI0 W MaMITHUKAaM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCHUUCKHUX YYEHBIX B CTAHOBJICHHE W Pa3BHUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaelHas  yOeXIE€HHOCTb, TOTOBHOCTh K CiIyxkeHHo u 3amuTre OrteyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEACHHS,

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHMS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAYyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKJIIOYAsi ICTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHusi, (GOpPMHUPOBAHMS  KYJBTYPbl 310POBbS U
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHUMAaHKE U pean3alys 3I0pOBOro U 6e30macHoro odpasa KuU3HU (310pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI U OT/AbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TMPaBWJI WHIUBUAYATbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUE TOCJECACTBUI W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHHUS aJIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TpyaoBOro BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W  COLMaJIbHOMH
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHSTH
TaKyl0 J1€ATeIbHOCTb;

WHTEPEC K pa3nyHbIM cepaM MpoecCHOHATBHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CITOCOOHOCTH K OOpa30BaHUIO U CaMOOOPA30BAHHUIO HA MPOTSHKEHUU BCel
KU3HU;

7) 3KOJI0rM4eCKOro BOCIIMTAHMS:



9KOJIOTMUYECKH 11e7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIEHUE YPOBHS HKOJIOTHYECKOH KyJIbTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIel CpeIbl;

OCO3HaHUe T00aTbHOI0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHs;

CIOCOOHOCTH UCIIOJIB30BaTh MPUOOpETaeMble IIPU N3YUYE€HUN OMOJIOTUHN 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpUATHE ACUCTBUH, NMPHUHOCAIIMX BpPEI OKPYXKAIOWIEH IIPUPOJHON Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HaJIM4YUe PAa3BUTOTO SKOJIOTMYECKOIO MBIIUICHHS, SKOJOTHYECKOH KYJIbTYpbI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHWE  fA3BIKOBOM W  YUTATENbCKOM  KYIbTypbl KaK  CpeICcTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U [TO3HAHUS MUPA;

MOHMMaHKE CreNU(PUKN OMOJOTHM KaK HayKd, OCO3HaHHs €€ poiim B (OPMHPOBAHUHU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MUpE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MPOOJIEM COXPAHEHUS TIPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYMMOCTU OHMOJIOTMH Ul COBPEMEHHOM LMBUJIN3ALNN: 00eCTIeYeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BHIXOAA M3 TI00ATbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYCHHH OMOJOTHYECKUX 3HAHHUM B IIENAX MOBBIIICHUS 001IeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOH T'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS Ul aHanu3a W OOBSCHEHUS SIBICHUHN
OKPYKAIOIIeT0 MHUpa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO MCIIONb30BaTh OMOJOTMUYECKHE 3HAHMUSA Ul pEIICHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTU HAYyYHOU JesITeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOro mpenMera «broyiorusy BKIIOYAIOT:
3HaYuMble 71 (OPMHUPOBAHMS MHUPOBO33PEHMS] OOYHAIOIIMXCS  MEKIUCIHUILUIMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIOCOOHOCTh o0yJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJILHOM MPaKTHKE.

B pesymbraTte m3ydeHWs OWOJIOTMM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIbHBIE Y4eOHBIC NEHUCTBUSA,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHET0 00IIero oOpa3oBaHUS
JIOJKHBI OTPaXkaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBHAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITHPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

WCIIOB30BaTh IPU OCBOCHHHM 3HAHUW MPUEMBI JIOTMUECKOTO0 MBINUICHUS (aHan3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHHUs), PACKPBIBATH CMBICT OHOJIOTHYECKHX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPENIeNATh eI ACSATENBHOCTH, 3a7aBas MapamMeTpbl M KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI JACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMONOTHYECKUE TIOHATUSA ISl OOBsICHEHHsS (aKTOB U SIBICHUH >KUBOU
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pPACCYXICHUs1 (MHIYKTUBHBIC, IEAYKTHUBHBIE, TI0 aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUs] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA AJIA MPEICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pazpabarhiBaTh IUIaH peHIeHWs MNpoOJeMbl C Y4€TOM aHalu3a HMEIOLIUXCS
MaTepHalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIHLHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIIEACTBHUI TSI TEIBHOCTH;

KOOPJIUHUPOBATh W BBINONHATH pPabOTy B YCJIOBHSIX pPEATbHOTO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUS:



BJIa/IETh HaBbIKAMU Y4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMU
pasperieHus: npoodyieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BHUJBI ACSATENBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAllNU, PEOOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CUTYalUsX, B TOM 4YHCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(bopMHpOBATH HAYYHBIH TUI MBIIIJICHUS, BIJICTh HAYYHOH TEPMHUHOJIOTUEH, KITIOUEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpA30BaTEIbHON AEATEIbHOCTH U
KU3HEHHBIX CHUTYalUsX;

BBISIBIIAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYAJIIM3MPOBATh 3a7ady, BBIJBUTATh
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJE PpEUICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIAThH 1IEJICHANPABICHHBIN MOWCK MEpPEeHOoca CPEJCTB U CIIOCOOOB JACWUCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb MEPEHOCUTh 3HAHMS B IIO3HABATEIbHYIO U  IPAKTUYECKYIO 00JacTH
KU3HEEATENIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE WICH, NMpPEUIaraTh OPUTHHAIBHBIC TOAXOIbI M PEIICHUsS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopMaIHeii:

OpPUEHTHPOBATHCS B PA3NIMYHBIX MCTOYHUKAX MH(OpManuu (TekcTe ydyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTb;

(GbopMynIHMpOBaTh 3ampochl M MPUMEHATh pa3IM4YHbIE METOABI MpPU TMOUCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

MpHOOPETaTh OMBIT WCIOJIB30BaHUS WHPOPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcTaBIeHUS OUOJOTHYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOIb30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpPEACTBa NMpU paboTe ¢ OMOIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJIETh HAaBBIKAMH pPACIIO3HABAaHMA W 3aIIUTHl WHPOpPMANWH, HWHHOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBiaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMHU:

1) oOmenmue:

OCYILIECTBISATh KOMMYHHKAIIMU BO BCeX cepax >KM3HU, aKTUBHO y4acTBOBAaTh B IMAjIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJIaeMOl TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacno3HaBaTh HeBepOaJbHBIC CPEICTBA OOLICHHWS, MOHMMATh 3HAYCHHWE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMU OOILICHUS M B3aMMOJEHCTBUS, TOHUMATh HAMEPEHUS
JPYTUX JIIOACH, MPOSBIATh YBOKUTEIBHOE OTHOIIEHHE K COOCCEHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEnCTB.

2) coBMeCTHAsI 1eSITeIbHOCTh:

MOHUMATh U MCIOJIB30BaTh MPEHMYIIECTBA KOMAaHJIHOW M WHIMBHIYaJIbHONH pabOThI MpH
peLIeHUH OMOJIOTHYECKOM MPOOIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHSI TPYIITOBBIX
(dopM B3aMMOEHCTBUS NIPH PELICHNH y4eOHOH 3a1a4H;

BBIOMpATh TEMAaTUKy U METOABI COBMECTHBIX ICHCTBHH C Yy4ETOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)/I0TO YiIeHa KOJUIEKTUBA,;

NPUHUMATh [EJIM COBMECTHOW JEATECIIHOCTH, OpPraHU30BBIBATH M KOOPJHMHHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHMIO: COCTaBIISATh IUIAH JEWCTBHH, PacIpelessiTh POIH C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHHKA KOMaH/IbI B OOIIUI pe3ylbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeaaratb HOBBIE TPOEKTHI, OLIEHHBATh MJCH C MO3MLIUK HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIICCTBIISATh TO3UTHBHOE CTPATETHYECKOE ITOBEJCHUE B PA3JIMYHBIX CHTYaIHsIX,
HPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBJj1aieHNe YHUBEPCATBLHBIMH PEryJIATHUBHBIMH 1€l CTBHAMU:

1) camoopranu3anus:

UCIIOJIb30BAaTh OWOJOTMYECKUE 3HAHUS JUIsS BBIABJICHHUS IMPOOJIEM W HMX PCIICHUS B
KU3HEHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH LIENIEBBIE H CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M MOCTYIKaX IO OTHOIICHHWIO K JKHBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISATh TTO3HABATEIBHYIO AEATEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTENbHOH JEATENBHOCTH |
KM3HEHHBIX CHTYaIHSIX;

CaMOCTOSITEITFHO COCTABJISAITh TUIAH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

pacHMpsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAOYTECHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT,

CrocoOCTBOBaTh ()OPMHPOBAHHMIO W TPOSBICHHIO MIMPOKOW JPYAUIMH B Pa3HBIX
00JIaCTSX 3HAaHMIA, IIOCTOSTHHO TIOBBIIIATH CBO 00pa30BaTENbHBIN U KYIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HAaBbIKaMU MO3HABATENbHOM pedIeKCUU KaK OCO3HAHMS COBEPILAEMBIX A€HCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLIGHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATH €05, TOHUMAsi CBOM HEAOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaThl OCBOEHHS ColepkaHus ydyeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOT0 00ydeHHsT 00y4YaroIUXCs
Oouonornu. OHM BKIIOYAIOT: CreUU(UYECKUEe Ml OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
crocoObl JeMCcTBUH 10 OCBOCHMIO, HHTEpPIpETalMM W HpeoOpa3oBaHUIO 3HAHUM, BHJIBI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMM M HMX HNPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KU3HEHHBIX cUTyauusax. [IpeamerHble pe3yapTaThl NPEACTaBIEHbI 10 roJlaM
U3Y4EHHUS.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 kiaacce:

c(OPMHPOBAHHOCTb 3HAHUI O MECTE U PO OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny podIieM palOHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHHE CUCTEMOM OHMOJOrMYecKMX 3HaHWH, KOTOpas BKJIIOYAeT: OCHOBOIMOJArarolue
OMOJOTMYEeCKrEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEeocTas,
CaMOpEeTyJISILMs, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOrO MOKOJIEHUS, pacIIeTJIEHUs, YUCTOTh FraMeT, He3aBUCUMOro HacneaoBanus I'. Menaens,
TOMOJIOTHYECKUX PSJIOB B HacileACTBEHHOM wu3aMeHumBocth H. M. BaswmiioBa), mpuHUIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMU METO/JAMU HAYYHOI'O IMO3HAHHUS, UCIIOJIb3yEMbIX B OMOJOTHYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHIE, SKCTIEPUMEHT);

YMEHHE BBIJENATH CYLIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U YE€JIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OPraHOB PACTEHUH, JKUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHOHANIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOOpa;



YMEHHE YCTaHaBJIMBATh B3aHMMOCBSI3M MEXIY OPTraHOMIAMH KJIETKH M MX (DYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEH U UX (QYHKUUSIMH, MKy OpraHaMyd U CUCTEMaMH OpPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GYHKIMSAMU, MEXAY dTarnaMu OOMEHA BEIIEeCTB, ATallaM{ KJIETOYHOTO IMKJIA U JKU3HEHHBIX
[UKJIOB OPraHW3MOB, OJTalaMHd SMOPHOHAJIBHOTO PpA3BUTHSA, TCHOTUIOM W (EHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIATH OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHUH,
KMBOTHBIX H YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO
¥ CUMBOJIUKY JUI JI0KA3aTeIbCTBA POJICTBA OPTaHM3MOB PAa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJaud, BBIABISATH NPHUUYMHHO-CICACTBEHHBIC CBS3U
MEXIYy HCCIETYeMbIMH OWOJOTMYECKUMH IPOIECCAMU M SBICHUSAMH, JIEJaTh BBIBOIBI U
HPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COONI0IATh NpaBUiIa TMPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTAaTh THIIOTE3bl, IMPOBEPATh HMX OKCIEPHUMEHTAIBHBIMU CpPEICTBAMH,
(bopMyIHpys LeTb UCCIeIOBAHUS, aHATM3UPOBATh MOJTYYCHHBIE PE3YJIbTAThI U eNIaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B Y4E€OHO-HCCIIEIOBATEIBLCKONW padoTe 1Mo OHOJIOrHHU, YKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
NOJTyYEHHBIC PE3YJIbTaThl HA YYCHNYECKUX KOH(EPEHIHSX;

YMEHHE OIICHUBATh OSTHYECKHE acCIeKThl COBPEMEHHBIX HCCIEIOBAaHMN B 00JacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBISITh OCO3HAHHBINA BBIOOp Oymymiel npoecCuoHabHOM AesSTeTbHOCTH
B oOyacTh OHMOJIOTMH, MEIWIHMHBI, OWOTEXHOJOIMH, BETEPUHAPHH, CEIBCKOrO XO3SIiCTBa,
NUIIEBOW TMPOMBIIUIEHHOCTH, YIJIYOJISITh TIO3HABATENbHBIM WHTEpPEC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH mpodeccun ¥ MPOAOIDKEHHE OHOJIOTHYECKOTO
00pa30BaHUs B OpraHU3aLUsAX CPeTHEro MPO(pEeCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 kaacce:

c(OpMHUPOBAHHOCTH 3HAaHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B IO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHUH BOIPOCOB
PAlMOHATILHOTO IPHPOJONONIB30BaHUsA, U B (OPMHPOBAHMH ILIEHHOCTHOI'O OTHOIIECHUS K
npupojie, oOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTHHY;

YMEHHUE BIIAIETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONpEAEICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U TMOHATUHA (BUL,
sKocHucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBodronuoHHas Tteopuss Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomoonuu), ydeHus (A. H. CeepuoBa — 0 NmyTsSX U HalpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxonacrtsa K. M. bopa), npasuna (Munumyma FO. JIuGuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHUE BJAJETh OCHOBHBIMH METOAAMM HAy4YHOIO IIO3HAHMS, HCIOJIb3YEMBIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJII0/ICHUE, DKCTIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKH aHTPOIIOTCHHBIX M3MEHEHHH B
pUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHBIC IMPU3HAKH: BUAOB, OMOTEOIIEHO30B, DKOCHCTEM U
Onocdepsl, CTAOMIM3UPYIOIIETo, MABIIKYIIETO W  Pa3pbIBAIONICTO €CTECTBEHHOTO OTOOpA,
AIONATPUIECKOTO U CUMITATPHYECKOTO BHI000PA30BAHMUS, BIUSHHS JIBWKYIIUX CHII SBOJIIOIUN
Ha TeHO(OH]| MOMYJSIUHU, MPUCTIOCOOICHHOCTH OPTraHU3MOB K cpefe OOMTaHUs, YepelOBaHUS
HATPaBIICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIESCTB M MIOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3H MEXKAY IPOIECCAMU HSBOJIOLUH, JBIKYIIMMA
CHJIaMH aHTpPOIIOT€HE3a, KOMIIOHCHTAMH Pa3JIMYHBIX IKOCHUCTEM W TPUCIIOCOOJICHUSIMH K HUM
OpPTaHU3MOB;

YMEHHE BBISBIISATH OTJIMYUTEILHBIC MPU3HAKUA JKUBBIX CHCTEM, IPUCIOCOOICHHOCTH
BUIOB K cpeae oOuTaHWs, a0MOTHYECKUX H OHOTHYECKHX KOMIIOHEHTOB DKOCHUCTEM,
B3aMMOCBSI3€i OpraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX M3MEHEHUH B HKOCHCTEMAaxX CBOCH
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIMKY JIJISl JIOKA3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpeibl OOWTAHWs, SIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXPaHECHHUSI MHOT000pa3us BUJOB M IKOCHCTEM KaK YCIIOBHS COCYIISCTBOBAHHS TPUPOJIBI U
YeJI0BEYECTBA;

YMEHHUE pellaTh OHOJIOTMYECKHE 3aJaud, BBIABISATH MPHUYUHHO-CICACTBEHHBIC CBS3U
MEXy HUCCIEAYEMbIMH OHOJIOTUYECKUMHU TIPOIIECCAMH W SIBJICHHSIMH, JIelaTh BBIBOIBI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATH JTAOOPATOPHBIE W MPAKTUYECKUE pabOThI, COOJIIOIATh MpaBUia MPH
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUraTh THUIIOTE3bl, MPOBEPATh HMX HSKCIECPUMEHTAIBHBIMH CpPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOLIECTB, M MYOIUYHO MPEACTABISATH
MOJTy4YeHHBIC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHWBAaTh THUIOTE3bl M TEOPUHM O TMPOUCXOXKJICHUM S>KU3HH, 4YEIIOBEKA H
YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TIIOO0ATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIN BHIOOP OyAyIleil mpodeccnoHanbHOM AeITeTbHOCTH
B o0macth OWONOTHH, DSKOJOTHUH, MPHUPOJOINOIL30BAHUS, MEIUIUHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SHCTBA, MUIIECBOW IMPOMBIIIJICHHOCTH, YTIyOIsTh
MO3HABATENbHBII WHTEpEC, HAMpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npodeccuu W TPOJOHKEHHE OMOJIOTHYecKOro o0pa30BaHHMS B OpraHM3aIMsIX CpPeTHETo
MPO(EeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosuuecTBo yacoB
No /it HanmeHoBaHue pa3/iesioB U TeM Kourpoapusie  Hpakruseckue JJeKkTpoHHbIe (IM(POBbHIE)
MpPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 Buonorus xak Hayka 1 0 0 https://lesson.edu.ru/06/10
2 JKuBble CHCTEMBI B UX HU3y4eHUE 2 1 0 https://lesson.edu.ru/06/10
3 buonorus kinetku 2 0 0.5 https://lesson.edu.ru/06/10
4 XuMHYecKas OpraHu3alysi KICTKA 10 1 1 https://lesson.edu.ru/06/10
5 CtpoeHue U QyHKIIMU KICTKH 8 0 2 https://lesson.edu.ru/06/10
6 OOMeH BeIIeCTB U PEBpAICHHE YHEPTUU B 9 1 1 https://lesson.edu.ru/06/10
KJIETKE
v HaCJIelICTBeHIfaSI uHpopMaIus 1 9 0 05 https://lesson.edu.ru/06/10
peanu3aius e€ B KJIeTKe
8 JKU3HEHHBIH UK KIIETKA 6 1 1 https://lesson.edu.ru/06/10
9 Crpoenue U pyHKIIUM OpPraHU3MOB 17 0 1.5 https://lesson.edu.ru/06/10
10 Pa3MHoOKeHHEe U pa3BUTHE OPraHU3MOB 8 1 1.5 https://lesson.edu.ru/06/10
11 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 2 0 05 https://lesson.edu.ru/06/10
U3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 0 1 https://lesson.edu.ru/06/10
14 I'enetuka yenoBeka 3 0 0.5 https://lesson.edu.ru/06/10
15 Cenexiusi OpraHu3MOB 4 0 1 https://lesson.edu.ru/06/10
16 buoTtexHonorust u CHHTETUYECKast OHOIOTHUS 4 1 0 https://lesson.edu.ru/06/10
17 PesepBHOe Bpemst 1 0 0 https://lesson.edu.ru/06/10
OBUIEE KOJIMYECTBO YACOB I10 102 6 13
[TPOTPAMME
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11 KJIACC

KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontpobuse  TpakTiueckue (undposbie)
NPOrpaMMblI Bcero oOpa3oBaTeIbHBIE
padoThI padoThI pecypeb
1 3apokJeHNe H Pa3BUTUE SBOJIOIMOHHBIX 4 1 0 https://lesson.edu.ru/06/11
IPE/ICTABICHUI B OHOJIOTHUH
2 MWUKpPOIBOIIONHSI U €€ PEe3yIIbTaThI 14 0 2 https://lesson.edu.ru/06/11
3 MaxkpodBOJIIOIHS U €€ Pe3yIIbTaTh 6 1 https://lesson.edu.ru/06/11
[TpoucxoxaeHHe H Pa3BUTHE JKHU3HH Ha https://lesson.edu.ru/06/11
4 15 0 1.5
3emie
5 [TporcxoxkIeHNE YeIOBEKa — aHTPOIIOTEHE3 10 1 1 https://lesson.edu.ru/06/11
OKoorus — Hayka O B3aMMOOTHOLICHHSAX https://lesson.edu.ru/06/11
6 OpPTaHW3MOB W HAJOPTaHU3MEHHBIX CHCTEM C 3 0 0.5
OKpY>Karollen cpeon
7 OpraHu3msl U cpesia 0OuTaHUs 9 0 1.5 https://lesson.edu.ru/06/11
8 DKOJOTHUS BUJOB U MOMYJISIIIHIA 9 0 0.5 https://lesson.edu.ru/06/11
9 Okonorusg  cooOmiecTB.  DKOJOTHYECKUe 12 0 05 https://lesson.edu.ru/06/11
CHCTEMBI
10 buocdepa — riiobdanpHas SKOcUcTEMA 6 0 0 https://lesson.edu.ru/06/11
11 YenoBek U OKpYXKarolias cpenia 6 1 0 https://lesson.edu.ru/06/11
12 PesepBHOE Bpemst 8 0 0 https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 7.5
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ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Komirsectro wacos HMara DJIeKTpOoHHbIe HU(pPOBbIE
Ne n/n Tema ypoka Bcero Kontpoabubie - Ipakrutieckue U3yyeHHs1 00pa3oBaTebHbIE PeCypChl
padoThbI padoThbI

1 buonorus kak KOMITJIEKCHAs! HayKa U Kak 1 0 0 https://lesson.edu.ru/06/10
4acTh COBPEMEHHOTO 00IIIecTBa

2 JKuBbie crcTeMbl M UX CBOIMCTBA 1 0 0 https://lesson.edu.ru/06/10

3 YpoBHEBasi OpraHU3aIKsl )KUBBIX CHCTEM. 1 1 0 https://lesson.edu.ru/06/10
BxoiHOM KOHTPOJIB

4 Hcropust OTKPBITHS M M3y4YCHHUS KIICTKH. 1 0 0 https://lesson.edu.ru/06/10
Knerounas Teopus
Metonpl MOJICKYJISIPHOH M KICTOYHOMN https://lesson.edu.ru/06/10
OMOJIOTHH. [TpaxTrueckas pabora
«3yuenne METO/IOB KJIETOYHOU

5 1 0 0.5
6uosorun (xpomarorpadus,
anexTpodopes, nuddepennmranbaoe
neHtpudyruponanue, [1LP)»

6 XUMUYECKUH COCTaB KICTKU 1 0 0 https://lesson.edu.ru/06/10

7 MuHepanpHble BeEIIeCTBA KIETKH, UX 1 0 0 https://lesson.edu.ru/06/10
Ouosoruyeckas poiib
OpraHnuyeckie BelecTBa KJIETKH — https://lesson.edu.ru/06/10
OemnKu. JlaGopatopHas pabota

8 1 0 0.5
«O0HapyxeHue OCJIKOB C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHIi»

9 CpoiicTBa, kiaccupukanus U (QyHKIUA 1 0 0 https://lesson.edu.ru/06/10
OeIIKOB

10 OpraHnuyeckre BelecTBa KJIETKH — 1 0 0 https://lesson.edu.ru/06/10
YTJICBOJIbI

11 Opranuyeckue BEIIECTBA KIETKH — 1 0 0 https://lesson.edu.ru/06/10
JIVTTATBI
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KoaunuecTBO 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Ne n/n Tema ypoka Bcero Kontpoanubie  IpakTuyeckue u3ydyeHusi oOpa3zoBaTeJbHBIE Pecypchl
padoThI padoThI

HyxnennoBeie kucnotel. JIHK u PHK. https://lesson.edu.ru/06/10
12 Jlaboparopnass paborta «MccnenoBanue 1 0 05

HYKJICMHOBBIX KHCIIOT, BBIACICHHBIX H3

KJIETOK Pa3JIMYHBIX OPTaHH3MOBY
13 Ctpoenue u ¢Qynkuuu ATOD. Jpyrue 1 0 0 https://lesson.edu.ru/06/10

Hykneosuarpudocdarsr (HTD)

CexBeHHpOBaHKE JHK. Merob https://lesson.edu.ru/06/10
14 T€HOMUKH, TPaHCKPUIITOMHUKH, 1 1 0

nporeoMuku. KonrposibHas padora Nel
15 MeTompl CTPYKTYpHOU OHOJIOTUN 1 0 0 https://lesson.edu.ru/06/10
16 Tunmer  kuerok.  [Ipoxapuorudeckast 1 0 0 https://lesson.edu.ru/06/10

KJIeTKa

CrpoeHre >yKapUOTHYECKOH  KIIETKH. https://lesson.edu.ru/06/10
17 [Ipaktnuyeckass  pabora  «M3ydeHue 1 0 0.5

CBOWCTB KJIETOUHOU MEMOpPaHbI»
18 [ToBepXHOCTHBII anmapar KIeTKH 1 0 0 https://lesson.edu.ru/06/10

OnHoMeMOpaHHBIE OPraHOWbI KJIETKH. https://lesson.edu.ru/06/10
19 [Tpaktuyeckas  pabora «3yuenue 1 0 05

JIBIDKCHUS IIUTOIUIA3MbI B PACTUTEIBHBIX

KJIETKaX»

[ToryaBTOHOMHBIE OpraHOMABI KIJIETKU: https://lesson.edu.ru/06/10
20 MHUTOXOHIPHH, TUTacTU bl JlabopaTopHast 1 0 05

pabora «MccnenoBanue Ma3mMonu3a '

JICTIIa3MOJTU3a B PACTUTENBHBIX KIETKAX)
21 HememOpanHbIe OpraHOU/IbI KIETKH 1 0 0 https://lesson.edu.ru/06/10
22 Crpoenvie U GyHKIIUH spa 1 0 0 https://lesson.edu.ru/06/10

CpaBHHTENbHAS XapaKTEPUCTUKA KJIETOK https://lesson.edu.ru/06/10
23 JYKapHoT. JlaGopaTtopnast paborta 1 0 0.5

«M3ydyeHne CTpOEHHUsI KJIIETOK PA3IMYHbIX
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KoaunuecTBO 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Ne n/n Tema ypoka Bcero Kontpoanubie  IpakTuyeckue u3yyeHusi oOpa3oBaTeibHbIe pecypchl
padoThI padoThI
OpraHU3MOB»
AcCUMUIISIIIASL U TUCCUMMJIISIIUAS — JBE https://lesson.edu.ru/06/10
CTOpOHBI MeTabonm3Ma. Tumbel oOMeHa
24 BEIIICCTB. Jlaboparopuas pabora 1 0 0
«M3yvyeHune KaTalTuTHYeCKONH aKTUBHOCTH
(bepMeHTOB (Ha TpuUMepe aMUIIa3bl HITU
Karasasbl)»
depMeHTAaTUBHBIM ~ XapaKkTep peakiui https://lesson.edu.ru/06/10
KJIETOYHOTO MeTabonu3ma.
o5 Jlabopartopnas  pabora  «M3yueHue 1 0 05
(bepMeHTaTUBHOTO paciierieHusI '
NEPOKCHJIa BOJIOPOJIa B PACTUTEIILHBIX U
JKMBOTHBIX KJICTKaX»
26 benku-akTuBaTopsl u 6enKu- 1 0 0 https://lesson.edu.ru/06/10
WHTHOUTOPBI
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1 0 0 https://lesson.edu.ru/06/10
28 doTocuHTE3 1 0 0 https://lesson.edu.ru/06/10
Xemocunte3. JlaboparopHas  pabora https://lesson.edu.ru/06/10
29 «CpaBHeHHE TpoleccoB (OTOCHHTE3a U 1 0 0.5
XEMOCHHTE32)
AHa’poOHBIE OpTaHHU3MBI. Buibr https://lesson.edu.ru/06/10
30 Opo>KeHMUsI. JlaGopatopnass ~ pabota 1 0 0
«CpaBHEHHE TIPOIIECCOB OpOXKEHHS |
JIBIXQHUSD»
31 AspoOHBIE OpTraHU3MBI. Oransl 1 0 0 https://lesson.edu.ru/06/10
SHEPreTHuecKoro ooMeHa
OHeprust ~ MeMOpaHHOTO  TpajHeHTa https://lesson.edu.ru/06/10
32 nporoHoB. Cunte3 AT®d: pabota 1 1 0

npoToHHOM AT®-cunTtazsl KoHTponbHas
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KoaunuecTBO 4acoB

e Kommpomme Tpmerwveccns 078 Snepommuiemgponse
padoThI padoThI

pabota Ne2

33 Peakiinmu MaTpuyHOrO CHHTE3a 1 0 0 https://lesson.edu.ru/06/10
TpaHCKpHUIIIUS — MaTPUYHBIA CHHTE3 https://lesson.edu.ru/06/10

34 PHK 1 0 0

35 Tpaucsaus u e€ STarnbl 1 0 0 https://lesson.edu.ru/06/10
KomupoBanue  amuHokucior.  Poib https://lesson.edu.ru/06/10

36 pubocoM B OMOCHHTE3E OenKa 1 0 0

37 Opranuzanus TreHOMa Yy MPOKApuoT U 1 0 0 https://lesson.edu.ru/06/10
3YKapHOT

38 MorekysipHbIe MEXaHHU3MbI IKCIPECCUU 1 0 0 https://lesson.edu.ru/06/10
T'€HOB y DYKapuOT
Bupycsl —  BHekseTOUHBIE  (OPMBI https://lesson.edu.ru/06/10
KU3HH | UraTHBI [apa3uTEL

39 HpZKTI/I‘-IeCKaSI 06ﬂpagorae «Cacl))j;aHHe ! 0 05
MOJICITA BUPYCa»

40 Bupychsbie 3.’:160J'I?B.’:1HI/IH YeJIoBeKa, 1 0 0 https://lesson.edu.ru/06/10
KMBOTHBIX, PACTEHUH

a1 Hanorexumomorun B~ OWONOTMH | 1 0 0 https://lesson.edu.ru/06/10
MEIHMIIHE

42 JKU3HEHHBIN UK KIETKA 1 0 0 https://lesson.edu.ru/06/10

43 Marpuunsriii cuares JJHK 1 0 0 https://lesson.edu.ru/06/10
Xpomocombl.  JlaGopartopHas ~ pabota https://lesson.edu.ru/06/10

44 «M3ydeHne XpOMOCOM Ha TOTOBBIX 1 0 0.5
MHKpOIIperapaTax»

45 JleneHue KICTKA — MHTO3 1 0 0 https://lesson.edu.ru/06/10
Tumns! k1etok. Kapuokunes u IUTOKHUHES. https://lesson.edu.ru/06/10

46 Jlaboparopnass pabora «HabmroneHue 1 0 0.5

MHTO3a B KIJICTKaX KOHYHMKa KOPCIIKa
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KoaunuecTBO 4acoB

Yo uin Tena ypoka Bero Kompomme Tpawcrmueene oS08 GESREERL IR
padoThI padoThI
JyKa (Ha FOTOBBIX MUKpOIpENaparax)»
47 Perynsiiusi )KU3HEHHOTO ITUKJIA KIIETOK. 1 1 0 https://lesson.edu.ru/06/10
KonTtposbhas padora No3
48 OpraHu3Mm Kak eIuHOE 11eI0e 1 0 0 https://lesson.edu.ru/06/10
49 Tkanu pacrenuii. JlabopaTopHas padota 1 0 05 https://lesson.edu.ru/06/10
«M3ydyeHne TKaHel pacTeHUII»
TkaHu  JKUBOTHBIX M YEJIOBEKa. https://lesson.edu.ru/06/10
50 Jlabopartopnas  pabora  «M3yueHue 1 0 0.5
TKaHEH KUBOTHBIX»
Oprassi. Cucrembl OpraHoB. https://lesson.edu.ru/06/10
51 Jlaboparopnas ~ pabora  «M3yueHue 1 0 0.5
OpraHoB IIBETKOBOT'O PAaCTEHHSD»
52 Omnopa Teya oOpraHu3MoB 1 0 0 https://lesson.edu.ru/06/10
53 JIBHKEeHHE OpTraHN3MOB 1 0 0 https://lesson.edu.ru/06/10
54 [lutanue oprann3MoB 1 0 0 https://lesson.edu.ru/06/10
55 [luTaHMe  MO3BOHOYHBIX  >KUBOTHBIX. 1 0 0 https://lesson.edu.ru/06/10
[MumeBapuTenpHas cucTeMa 4ejoBeKa
56 JlpIxaHue opraHu3MoB 1 0 0 https://lesson.edu.ru/06/10
57 JIpIxaHue TO3BOHOYHBIX KMBOTHBIX U 1 0 0 https://lesson.edu.ru/06/10
YeIoBeKa
58 TpaHCcOpPT BEIIECTB Y OPraHU3MOB 1 0 0 https://lesson.edu.ru/06/10
59 KpoBeHocHasi cucTteMa MMO3BOHOYHBIX 1 0 0 https://lesson.edu.ru/06/10
YKUBOTHBIX U Y€JIOBEKa
60 Brigenenue y opraHu3mMoB 1 0 0 https://lesson.edu.ru/06/10
61 3amura y OpraHu3MoB 1 0 0 https://lesson.edu.ru/06/10
62 MIMMyHHas crcTeMa YeloBeKa 1 0 0 https://lesson.edu.ru/06/10
63 PazmpaxkumocTh  ®  perynsunus y 1 0 0 https://lesson.edu.ru/06/10
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KoaunuecTBO 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
N /m Tewa ypoka Bcero Kontpoabueie  IlpakTuieckue u3ydyeHusi oOpa3zoBaTeJbHBIE Pecypchl
padoThI padoThI

OpraHM3MOB
64 I'ymopanpHast perynauus u SHIOKPUHHAS 1 0 0 https://lesson.edu.ru/06/10

CHCTEMa )KHUBOTHBIX U YEIIOBEKa
65 dopMbI pa3MHOXKCHHSI OPIaHU3MOB 1 0 0 https://lesson.edu.ru/06/10
66 [TonoBOE pasMHOKEHHE 1 0 0 https://lesson.edu.ru/06/10
67 Meiio3 1 0 0 https://lesson.edu.ru/06/10

['amerorenes. OOpa3oBaHuEe U pa3BUTHE https://lesson.edu.ru/06/10
68 MOJIOBBIX KieTok. JlaboparopHast pabora 1 0 05

«/3yueHne CTPOEHHUS MOJOBBIX KJIETOK '

Ha FOTOBBIX MHUKPOITpEapaTax»
69 WunuBuayanbHOEe pa3BUTHE OPraHM3MOB 1 0 0 https://lesson.edu.ru/06/10

— OHTOTEHEe3
70 3aknagka OpraHoB M TKaHeW U3 1 0 0 https://lesson.edu.ru/06/10

3apOJIBIIIIEBBIX JTHUCTKOB

Pocr u pa3BuTHE ’KUBOTHBIX. https://lesson.edu.ru/06/10
71 JlabopatopHass pabora  «BblsiBIeHUE 1 0 05

NPU3HAKOB CXOJICTBA 3apOIbIIIeH '

MIO3BOHOYHBIX JKUBOTHBIX)»

Pa3smMHOXXEHME W pa3BUTHE PACTECHH. https://lesson.edu.ru/06/10
72 Jlabopatopnas  pabora  «CtpoeHme 1 0 05

OpraHoB pPa3MHOXKCHUS BBICIITHX '

pacTeHui»

KontponpHast pabota Ned Vcropus https://lesson.edu.ru/06/10
73 CTaHOBJICHUS! U Pa3BUTHUA T€HETUKU Kak 1 1 0

HAYKH

OcCHOBHBIE  TIOHSITUS U CHMBOJIBI https://lesson.edu.ru/06/10
74 TE€HETUKH. JlaGopaTopHas paborta 1 0 05

«Apo3oduna kak OOBEKT T€HETUUECKUX
HUCCIIENOBAHUN
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KoaunuecTBO 4acoB

s oo | Mossrarsams | Jis | Smermponmee goone
padoThI padoThI

3aKOHOMEPHOCTH HACJICTOBAHMSI https://lesson.edu.ru/06/10
HPU3HAKOB. MomnorubpuHoe

5 o pwnios W
MOHOTHOPUIHOTO  CKpCUIMBAHUA Y
Jp0o30¢uIbI"

76 L{uronoruyeckue OCHOBBI 1 0 0 https://lesson.edu.ru/06/10
MOHOTHOPHIHOTO CKPEIIUBAHUS

27 AnHanusupyroriee CKpEIMBaHHE. 1 0 0 https://lesson.edu.ru/06/10
HemnonHoe toMuHHpOBaHKE
JurubpugHoe CKpeIIMBaHHE. https://lesson.edu.ru/06/10
IIpakTnueckas abota «M3yuyenue

8 pﬁgyJH)TaTOB P )11/1r1/16p1/};;H0r0 ! 0 0.5
CKPEIIUBAHHS Y JPO30(HITBD»

79 [{uTomornyeckue OCHOBBI TUTHOPUIHOTO 1 0 0 https://lesson.edu.ru/06/10
CKpEIHBaHHS

80 ClernieHHOE HACJICI0OBAHUE TPU3HAKOB 1 0 0 https://lesson.edu.ru/06/10

81 XpomocomHast Teopus 1 0 0 https://lesson.edu.ru/06/10
HACJIeJICTBEHHOCTH

82 I'enernka nona 1 0 0 https://lesson.edu.ru/06/10

83 ['eHOTHI KaK IeJIOCTHAs CHCTEMa 1 0 0 https://lesson.edu.ru/06/10

84 FeHeTI/I‘IfCKI/Iﬁ KOHTPOJIb  Pa3BUTHS 1 0 0 https://lesson.edu.ru/06/10
pacTeHH, )KUBOTHBIX U YEJIOBEKA

85 M3MeHYMBOCTh  TPHU3HAKOB.  Bubl 1 0 0 https://lesson.edu.ru/06/10
U3MEHYHUBOCTHU

86 MonudukarmonHas U3MEHYHBOCTh 1 0 0 https://lesson.edu.ru/06/10

87 Bapuaiimonnslii psjg ¥ BapHaldOHHAS 1 0 05 https://lesson.edu.ru/06/10

KpHBasl. JlaGopaTopHas pabota



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

Ne i/

Tema ypoka

«HccnenoBanne 3aKOHOMEPHOCTEMN
MOIU(PUKAITHOHHOM WU3MEHYUBOCTH.
IloctpoeHne BapualMOHHOIO psiaga |
BapUAIMOHHON KPUBOM»

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

88

89

I'enotunuueckas HU3MCHYHNBOCTB.
KomMOunaTuBHas N3MEHYHUBOCTD

MyranuonHas U3MEHYUBOCTbD.
[Tpaktuueckass pabora «Myrtanuum Yy
TPO30(UITHI (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

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

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

90

3aKOHOMEPHOCTH MYTallMOHHOTO
npoliecca. DNMUIreHeTUKa U STUTeHOMUKA

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

91

'enetnka  uenoBeka. [IpakTuueckas
pabora  «CocTaBieHWE U  aHAIH3
POAOCIIOBHOM

0.5

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

92

93

94

MeToasl METUITMHCKON T€HETUKH

3HaueHne MEIUIIMHCKON T'E€HETUKU B
MIPEAOTBPALIEHUN u JIeUeHUN
reHeTHYECKUX 3a00JI€BaHNH YeJIOBEKa

OcCHOBHBIE MTOHATHUS CEJIeKITUH.
JlaGopatopnass ~ pabota  «M3ydeHue
COPTOB KYJIBTYpPHBIX PAaCTCHHUH W TIOPOJ
JIOMAIIIHUX KUBOTHBIX»

0.5

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

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

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

95

96

Meronsl CEJIEKLIHOHHOMN paboTHI.
Jlabopatopnas  pabora  «M3ydueHue
METOJIOB CEJIEKLIUN PACTEHUI»
JlocTKEHHMST  CEeNeKUMU PACTEHUU H
XKHUBOTHBIX.  IIpakTnyeckas  pabora
«ITpuBHBKa pacTeHu»

0.5

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

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



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

KoaunuecTBO 4acoB

Nenn Tema ypora Bero Kompomme Tpawcrmueene oS08 GESREERL IR
padoThI padoThI

97 Coxpanenue, W3y4eHUe u 1 0 0 https://lesson.edu.ru/06/10
UCIIOJIb30BAHUE TeHETHYECKUX PECYPCOB
buorexHomorus Kak Hayka M OTpacib https://lesson.edu.ru/06/10

98 npousBojcTBa. [IpakThdeckas pabota 1 0 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTHN

99 OcHOBHBIE HaIpaBJICHUS CUHTETUYECKOU 1 1 0 https://lesson.edu.ru/06/10
ounonoruu ["omoBast KOHTpOJIbHAS paboTa

100 XpOMOCOMHAasI M TeHHAsI WH)KCHEPUS 1 0 0 https://lesson.edu.ru/06/10

101 MenuiuHCKUe OMOTEXHOIOTHH 1 0 0 https://lesson.edu.ru/06/10

102 Pe3epBHbIit YPOK. [ToBTOpEHME, 1 0 0 https://lesson.edu.ru/06/10
0000111eHNe, CUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 6 135

I[TPOTPAMME



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

11 KITACC

KoJsun4vecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Beero KonrTpoabubie IIpakruyeckue 1/13&?:1?14 a oﬁpg:l Oq];gg];;i)eﬂm e
padoThI padoThI pecypebi

1 OpomonmonHas Teopus Y. Jlapsuna 1 0 0 https://lesson.edu.ru/06/11
5 JIBYDKYIIIUE CHUITBI DBOJIFOIIMH BUOB 110 Y. 1 0 0

JapBuny https://lesson.edu.ru/06/11
3 BoprOa 3a CYIIECTBOBAHHE, 1 0 0

€CTECTBEHHBI U HCKYCCTBEHHBINH 0TOOP https://lesson.edu.ru/06/11
4 DOpMHUPOBAHUE CHUHTETUYECKONW TEOPHUH 1 1 0

9BOJIOIUH BXOIHOM KOHTPOJIb https://lesson.edu.ru/06/11
5 Oranbl  3BOJIIOIMOHHOTO  IpOIEcca: 1 0 0

MHKPOIBOJIIOIHS ¥ MAKPOIBOJIOIIHSI https://lesson.edu.ru/06/11
5 [omynsaumst — sneMeHTapHas €AWHUIA 1 0 0

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

3aKOH TeHEeTHYecKoro paBHoOBecus JIxk.
2 Xapau, B. BaitnOepra. Jlabopatophas 1 0 05 https://lesson.edu.ru/06/11

pabota «BbIABIEHHE H3MEHYUBOCTH Y

0co0el 0IHOTrO BHIa
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1 0 0 https://lesson.edu.ru/06/11
9 Opdext OCHOBATEJIS. Oddext 1 0 0

OYTBUIOYHOTO TOPJIBIIIKA https://lesson.edu.ru/06/11
10 Murpanuu. N3onsamnuu TIOIYJISILIAN: 1 0 0

reorpaduyeckasi, OMoJornIecKas https://lesson.edu.ru/06/11
11 EctecTBeHHbII 0TOOp — HampaBIsSIOMIUI 1 0 0

(baxTOp BOIIOLIUI https://lesson.edu.ru/06/11
12 [TonoBoit oT60p 1 0 0 ttps://lesson.edu.ru/06/11




KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Beero Konrpoabnbsie IIpakTuyeckue m?j:;ﬂ a oﬁp::l Ocl];gggiem e
padoThI padoThI pecypebi

[TpucnocobaeHHOCTh  OPraHU3MOB  Kak

pe3yabTar MHKPO3BOJIFOLHH. https://lesson.edu.ru/06/11
13 Jlaboparopnass ~ pabora  «l3yueHue 1 0 0.5

apoMopdo30B M  HIMOATANTAIMH Yy

pacTEHUN U KUBOTHBIX»

[Tpumepsr MPUCIIOCOOTICHUI y

OpraHU3MOB: MOP(OIOTHYECKHE, https://lesson.edu.ru/06/11
14 du3noIOrNUEcKue, OMOXHUMUYECKHE, 1 0 05

noBeneHyeckue. JlaboparopHas pabota '

«[IpucriocobnieHusi OpraHU3MOB M X

OTHOCHTEJbHAS [1EJIECO00PA3HOCTHY

Bun, ero kpurepum U CTPyKTYypa.
15 Jlabopatopnass  pabora  «CpaBHeHUE 1 0 05 https://lesson.edu.ru/06/11

BU/JIOB o MOp(hOIOrHuecKoMy '

KPHUTEPHUIO»
16 CrpyxTypa iz 1 0 0 https://lesson.edu.ru/06/11
17 Bunoob6pazoBanue KaK pe3yabTaT 1 0 0

MUKPOIBOJOIHH https://lesson.edu.ru/06/11
18 CBsi3b MHKPOIBOJFOIIHN u 1 0 0

SIHIEMHOIOTUN https://lesson.edu.ru/06/11
19 O6o06menne o Teme «MUKPOIBOITIOIHUS 1 0 0

u e€ pe3yinbraTh» KoHTponbHas paboTa https://lesson.edu.ru/06/11
20 MakposBomtonus. IlaneoHronornueckue 1 0 0

METO/IbI U3YUCHHSI IBOTIOIIUN https://lesson.edu.ru/06/11
21 Buoreorpaduyeckre MeToabl H3y4EHHS 1 0 0




KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Beero KonrTpoabubie IIpakruyeckue m?j:;ﬂ a oﬁp::l Otl];ggs;i)eﬂm e
padoThI padoThI pecypebi
SBOJIIOIUH https://lesson.edu.ru/06/11
OMOPHOJIOTMYECKHE H  CPAaBHUTEIBHO-
22 MopdosioTHUeCKHe METOABl  W3y4YCHUS 1 0 0 https://lesson.edu.ru/06/11
SBOJIIOLIMH
MonekyaspHO-TeHETHYECKHUE,
23 OMOXMMHMYECKHE M  MaTeMaTHYECKHE 1 0 0 https://lesson.edu.ru/06/11
METO/IbI H3YYCHUS IBOJFOIHU
24 OO011re 3aKOHOMEPHOCTH SBOJTIOIHH 1 0 0 https://lesson.edu.ru/06/11
o5 AnanTuBHas panuanus. 1 0 0
HepaBHOMEPHOCTH TEMIIOB BOJIIOIHH. https://lesson.edu.ru/06/11
26 O060061ieHrne Mo TemMe «MaKpOIBOIIOIHUS 1 1 0
U €€ pe3ysbTaThD» https://lesson.edu.ru/06/11
97 HayuHple THIOTE3bI  MPOUCXOKICHHS 1 0 0
JKU3HH Ha 3emiie https://lesson.edu.ru/06/11
8 [onayuHnsie [IpECTaBIICHUS 0 1 0 0
3apOXKICHUY KU3HU https://lesson.edu.ru/06/11
29 OcHOBHBIE  JTambl  HEOPTAaHUUYECKOM 1 0 0
SBOJIIOIUH https://lesson.edu.ru/06/11
30 ['unotessl 3apoxKACHUS )KU3HU 1 0 0 https://lesson.edu.ru/06/11
Ucropus 3eminu u MeToabl €€ U3ydeHUs.
31 JlabopatopHast pabora «M3ydeHue w 1 0 05 https://lesson.edu.ru/06/11
OTMCaHue HCKOIAEMBIX OCTaTKOB
JPEBHUX OPTAaHU3MOB)
32 HauanbHbie JTaIlbI OpTaHHYECKOM 1 0 0




KoanyecTBo 4acosB

DJIeKTPOHHbIE

Ne n/m Tema ypoka Beero KonrTpoabubie IIpakruyeckue m?j:;ﬂﬂ o6 p::l Otl];ggs;i)eﬂm e
padoThI padoThI pecypebi

IBOJIIOLIUH https://lesson.edu.ru/06/11
33 IBOIOIHA SYKAPHOT . 0 0 https://lesson.edu.ru/06/11

OcHOBHBIE ATaIbI HBOJIIOIUH

pactuTenbHOro  Mupa. IIpakTHueckas https://lesson.edu.ru/06/11
34 . 1 0 0.5

pabora «3yuenue ocoOeHHOCTEeH

CTPOEHUS PACTEHHI Pa3HBIX OTIEIOB)»
35 OcHOBHBIE 3Tarnbl SBONIOIUH )KUBOTHOTO 1 0 0

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

DOBomonusi KUBOTHBIX. [IpakTtudeckas
36 pabora  «M3yueHume  0coOCHHOCTEH 1 0 0.5 https://lesson.edu.ru/06/11

CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX)»
37 Pa3Butne xu3HM Ha 3emile Mo 3paM U 1 0 0

neproaam https://lesson.edu.ru/06/11
38 MaccoBsie BBIMHUpaHUs — 1 0 0

9KOJIOTUYECKHUE KPU3KCHI MPOIILIOTO https://lesson.edu.ru/06/11
39 CoBpeMeHHBII JKOJIOTUYECKUH KPH3HC, 1 0 0

€ro 0COOEHHOCTH https://lesson.edu.ru/06/11
40 CoBpeMeHHass cHCTEMa OPraHHYECKOTO 1 0 0

IPOIILIOTO https://lesson.edu.ru/06/11
a1 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI 1 0 0

OpraHU3MOB https://lesson.edu.ru/06/11
42 O6o06menue o teme «lIpoucxoxnenue 1 0 0

U pa3BUTHE KU3HHU Ha 3eMiie» https://lesson.edu.ru/06/11
43 AHTPOTIONOTHS — HayKa O YEIOBEKE 1 0 0

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




KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Beero Konrpoabnbsie IIpakTuyeckue m?j:;ﬂﬂ o6 p::l Otl];ggs;i)eﬂm e
padoThI padoThI pecypebi
44 PazBurtue IIpEACTABICHUI 0 1 0 0
IPOMCXOKICHUH YEIOBEKA https://lesson.edu.ru/06/11
Mecro YeJI0BeKa B cucreMe
opranudeckoro wmupa. JlabopaTopHas https://lesson.edu.ru/06/11
45 pabora  «M3ydenwme  ocoOeHHOCTEH 1 0 0.5
CTPOCHHUSI CKeJIeTa YeJOBEKa, CBSI3aHHBIX
C MIPSIMOXOXKJICHHEM»
46 JIBHOKyIIHEe CHITBI aHTPOTIOTEHE3a 1 0 0 https://lesson.edu.ru/06/11
47 CoorHolleHne OHMOJIOTHYECKHUX u 1 0 0
COLMAIBHBIX (PaKTOPOB B AaHTPOIIOTCHE3E https://lesson.edu.ru/06/11
48 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a 1 0 0 https://lesson.edu.ru/06/11
49 [TaneoreHeTrka u maaeoreHOMHUKA 1 0 0 https://lesson.edu.ru/06/11
50 OBOIIOLMS COBPEMEHHOTO YEJIOBEKA 1 0 0 https://lesson.edu.ru/06/11
UYenoseueckue pacel. IIpaktnueckas
51 padora  «lM3ydyeHHEe  HKOJOTHMYECKUX 1 0 0.5 https://lesson.edu.ru/06/11
aJIaTnTalfii YeJI0BEKay
52 MeXauCIHMIUTMHAPHBIS METO/IBI 1 0 0
AHTPOTIOJIOTUU https://lesson.edu.ru/06/11
O6o06menne no teme «lIpoucxoxaeHue
53 yenoBeka — aHTpornoreres» KoHrpoabHas 1 1 0 https://lesson.edu.ru/06/11
pabota
54 3apoKAEHUE U Pa3BUTUE DKOJOTUU 1 0 0




KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Beero Konrpoabnbsie IIpakTuyeckue m?j:;ﬂ a oﬁp::l Ocl];gggiem e
padoThI padoThI pecypebi
https://lesson.edu.ru/06/11
Meroapl  skosioruu.  JlabopaTopHas
55 pabota «3yuenue METOIOB 1 0 0.5 https://lesson.edu.ru/06/11
9KOJIOTUYECKUX HCCIICJIOBAHUI
56 3HaYeHUE OJKOJOTMYECKUX 3HAHUHM JUIs 1 0 0
YeJIoBeKa https://lesson.edu.ru/06/11
S7 IKoJIOruaCCKHe GaKToph! 1 0 0 https://lesson.edu.ru/06/11
AbGuotnueckue Qaktopel. CBeT Kak
58 sKoJsioruueckuii ¢akrop. JlabopatopHas 1 0 05 https://lesson.edu.ru/06/11
pabora «BbIsBICHUE NPUCTIOCOOJICHUIMA '
OPTraHU3MOB K BIIUSTHHIO CBETa»
AOuoTtudeckue ¢akrtopsl. TemrepaTypa
KaK 9KOJOTUIECKHUH daxrop. https://lesson.edu.ru/06/11
59 Jlabopatopnast  pabora  «BblsBieHHE 1 0 0.5
npucnocoOiIeHni OpPraHu3MOB K
BIIMSTHUIO TEMITEPATYPhD»
Abuotnueckue (aktopel. BiaxHOCTH
KaK IKOJIOTUIECKHUI daxTop. https://lesson.edu.ru/06/11
60 JlaGopatopHasi paboTa «AHaTOMHYECKHUE 1 0 0.5
OCOOEHHOCTH PACTeHMH M3 Pa3HBIX MECT
oOuTaHus»
61 Cpeaet obuTanus oprasmsmos 1 0 0 https://lesson.edu.ru/06/11
62 buonorndeckne puTMbI 1 0 0

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




KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Beero KonrTpoabubie IIpakruyeckue n3€l?:1?n a oﬁp::l Oq];ggg;)eﬂm e
padoThI padoThI pecypebi
63 JKuznenneie ¢opMbl OpraHU3MOB 1 0 0 https://lesson.edu.ru/06/11
64 buotnicciue paxrope: 1 0 0 https://lesson.edu.ru/06/11
3HaueHne OMOTHYECKUX B3aUMOIECHCTBUN
65 JUTSL CYIIIECTBOBAHHUSI OPraHU3MOB B CPE/IC 1 0 0 https://lesson.edu.ru/06/11
oOuTaHus
66 O06o0061ieHHe 10 TeMe «IKOJIOTHsI — HayKa 1 0 0
0 B3aUMOOTHOIIICHHSIX OPIraHU3MOB) https://lesson.edu.ru/06/11
67 DKOJIOTHYEeCKHe XapaKTePUCTHKH 1 0 0
HOMYJISAIUH https://lesson.edu.ru/06/11
OCHOBHBIC  TIOKa3aTeNH  TOMYJISIHH:
68 YHCJICHHOCTb, IJIOTHOCTh, BO3PACTHAs H 1 0 0 https://lesson.edu.ru/06/11
TI0JIOBasi CTPYKTYpa
OCHOBHBIC ~ TIOKa3aTeNW  TOMYJISIIHH:
69 pPOXKIaeMOCTh, TPHUPOCT, TEMII pOCTa, 1 0 0 https://lesson.edu.ru/06/11
CMEPTHOCTh, MUTPAIIHH
70 DKoJjorudeckas CTpyKTypa MomyJIsiun 1 0 0 https://lesson.edu.ru/06/11
71 JlnHamuKa NONyJISALNN U €€ PETYIIALHNS 1 0 0 https://lesson.edu.ru/06/11
79 KpuBbie pocTa YHCICHHOCTH TOMYJISIHH. 1 0 0
KpuBbie BbDKUBaHUS https://lesson.edu.ru/06/11
DKkonoruyeckas HUIIIA BHJIA.
73 JlabopaTtopHas pabora 1 0 0.5 https://lesson.edu.ru/06/11

«[IpucrnocobneHust ceMsH pacTeHud K




KoanyecTBo 4acosB

DJIeKTPOHHbIE

. Hara uugposbie
Ne i/ Tema ypoka Beero KOHTpﬁOJ‘[LHLIe HpaKTﬁl/l‘leCKl/le w3ysenus 0BpazoBaTEABHBIE
padoThI padoThI pecype
pacceIeHuIo»
4 Bun kax cucrema monyisui 1 0 0 https://lesson.edu.ru/06/11
75 3aKOHOMEPHOCTHU MOBEJICHUS u 1 0 0
MUTPaLnii 5)KHBOTHBIX https://lesson.edu.ru/06/11
76 Co00111ecTBO OPraHu3MOB — OHOIICHO3 1 0 0 https://lesson.edu.ru/06/11
77 DKOCHCTEMA KaK OTKpbITasi CUCTEMA 1 0 0 https://lesson.edu.ru/06/11
78 KpyroBopot BemecTB 1 MOTOK SHEPTUU B 1 0 0
IKOCUCTEME https://lesson.edu.ru/06/11
79 OCHOBHBIE TIOKA3aTeNId SKOCUCTEMBI 1 0 0 https://lesson.edu.ru/06/11
80 IKONOTMYECKHE MHpPaMH/Ib! 1 0 0 https://lesson.edu.ru/06/11
81 H3meHeHus coo0I1ecTB — CYKIIECCHH 1 0 0 https://lesson.edu.ru/06/11
[IpupogHble SKOCHCTEMBI. DKOCHUCTEMBI
82 03ep M peK. DKOCHCTEeMBl MOpeH u 1 0 0 https://lesson.edu.ru/06/11
OKEaHOB
83 [IpupoaHbIE 3KOCHCTEMBI. JKOCHCTEMBI 1 0 0
TYHJIp, JIECOB, CTEIEH, MyCThIHb https://lesson.edu.ru/06/11
84 O60611eHMEe TT0 TeMe «DKOJIOTUS BUJIOB U 1 0 0
HOMYJISIA I https://lesson.edu.ru/06/11
85 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1 0 0

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




KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Beero Konrpoabnbsie IIpakTuyeckue m?j:;ﬂ a oﬁp::l Otl];ggs;i)eﬂm e
padoThI padoThI pecypebi

Yp6oskocucremsl. [IpakTuyeckas padota
86 «M3yuenune u OITUCaHUE 1 0 0.5 https://lesson.edu.ru/06/11

ypOOIKOCHUCTEMBI

3aKOHOMEPHOCTH dbopmupoBaHus
87 OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB 1 0 0 https://lesson.edu.ru/06/11

B 9KOCHCTEMax

MexaHu3MBbl BO3JCHCTBHS 3arpsi3HEHUM
88 pa3HbIX THUIIOB Ha CyOOpPraHM3MEHHOM, 1 0 0 https://lesson.edu.ru/06/11

OpPraHU3MEHHOM,  IOMYJSIMOHHOM U

HKOCHCTEMHOM YPOBHSIX
89 O6o6menne 1o teme «OpraHu3Mbel H 1 0 0

cpeaa oOUTaHMsD» https://lesson.edu.ru/06/11
90 buocdepa — oO1erianeTapHast 1 0 0

000J104Ka 3eMiin https://lesson.edu.ru/06/11
91 VYuenue B. U. Bepnasackoro o 6uocdepe 1 0 0 https://lesson.edu.ru/06/11
92 3aKOHOMEPHOCTH CYILIECTBOBaHUS 1 0 0

onocepsr https://lesson.edu.ru/06/11
93 KpyroBopoTst BEIIIECTB " 1 0 0

OMOTr€OXUMHYUECKUE ITUKIIBI https://lesson.edu.ru/06/11
94 3oHanbHOCTh  Ouochepsl.  OCHOBHBIE 1 0 0

OMOMBI CYIIH https://lesson.edu.ru/06/11
9% Yeroituusocts Guocepet 1 0 0 https://lesson.edu.ru/06/11
96 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYNHBI 1 0 0

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




KoanyecTBo 4acosB

DJIeKTPOHHbIE

Ne n/m Tema ypoka Beero KonrTpoabubie IIpakruyeckue n3€l?:1?n a oﬁp::l Oq];ggg;)eﬂm e
padoThI padoThI pecypebi

97 BoszneiicTBue yenoBeka Ha Ouochepy 1 0 0 https://lesson.edu.ru/06/11
O6o6menne mo Tteme «bumochepa —

98 riobanbHas 3KocucreMay KoHTposbHas 1 1 0 https://lesson.edu.ru/06/11
paborta

99 AHTpPOIIOT€HHOE BO3JICHCTBHE Ha 1 0 0
PaCTUTEILHBIN ¥ YKUBOTHBINA MHP https://lesson.edu.ru/06/11

100 Oxpatia mpHpoze! 1 0 0 https://lesson.edu.ru/06/11

101 OCHOBHBIC ~ MPHUHIHUIBl  YCTOWYHUBOTO 1 0 0
pa3BUTHS YEIIOBEYECCTBA U IIPUPOIBI https://lesson.edu.ru/06/11
ParrioHanbHOEe TPUPOIONOIB30BAHHE H

102 COXpaHEHUE OHMOJIOTHYECKOTO 1 0 0 https://lesson.edu.ru/06/11
pa3zHooOpasus 3eMiu

OBHIEE KOJIMYECTBO YACOB 102 4 7.5




OLLEHOYHBIE MATEPHUAJIbI
®dopma NpoOMEKYTOUHON aTTeCTAllUU ONPEAEIISETCS PEelIeHUEM M1earornyecKoro COBeTa.
10 KJIACC
Pabora nmpenHasHaueHa At U”TOroporo koutposist yaammmxcs 10 knacca. I[podunbabiii
YPOBEHB.
Ha BrimostHeHue pabothl o 6uoniorun orBoautcs 45 munyt(1ypok). Pabora cocrout u3
3 gacreii, Brimrovaromux 20 3amaHuii.

B Tecrax IpeaAcCTaBJICHbI p33H006p33HBIe 3aJaHusg
110 TEMaM:

Yactb A. Conepxur 15 3ananuii (A1-A15) ¢ BBIOOPOM 0OJJHOTO BEPHOI'O OTBETA U3 YETHIPEX
6a3oBoro ypoBHs ciioxHocTH (1 3amanue-1 6amm).

Yacts B. Conepxut 3 3aganust ¢ BHIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, Ha
YCTaHOBJIEHHE COOTBETCTBUS U OIPEIEIICHNE OCIEI0BATENIbHOCTH OMOIOTHUYECKUX
00BEKTOB, ITPOLIECCOB UABJICHUIN. DTH 3a/1aHUS TOBBILIEHHOI'O YPOBHS CJI0XKHOCTH (1
3amanue - 2 6amna).

B1 - ymeHue npoBoanuTh

MHO>KECTBEHHBIN BbIOOp; B2 - ymenue

YCTaHaBIIMBATh COOTBETCTBUE;

B3 - ymeHue onpeneinsaTs nociea0BaTeIbHOCTH OMOI0IHYECKUX IPOLIECCOB, SIBJIICHUI.

Yactp C. ComepxuT 2 3a1aHus ¢ pa3BepHyThIM 0TBeTOM (1 3amanue - 2 6amna).
MaxkcuMaJibHOe KOJHYeCTBO 0a/I0B - 25
Kpurtepuu onennBanus

22-25 6amnos — orieHKa 5
17-21 6amioB — orieHka 4
10-16 6ay1oB — orieHka 3
menee 10 — orenka 2

1 Bapuaunt
Yacts A

Al. Ilpu cKkpeliMBAHMHU JOMHHAHTHBIX M PelleCCHBHBIX 0Cc00ei nepBoe
ru0puIHOCNIOKOJICHHEe eqMH000pa3Ho. Yem 3T0 00bsIcHsIETCA?

1) Bce 0cOOM UMEIOT OIMHAKOBBINH TEHOTHIT

2) Bce 0cOOHM UMEIOT OIMHAKOBBIN (PeHOTHIT

3) Bce 0cOOM UMEIOT CXOJCTBO C OJJHUM U3 POAUTEICH

4) Bce 0cOOH KHUBYT B OJJMHAKOBBIX YCIIOBHSX
A2. I'naBHbIil NPU3HAK KMBOTO —

1) nBwxkeHue

2) yBenMuEHHE MacChl

3) oOMeH BelecTB



4) pacniaji Ha MOJICKYJTbI
A3. B npo6upke ¢ pactBopoM xJiopoduiiia pOTOCHHTE3 He MPOUCXOINT, TAK KaK JJIs
ITOromnpouecca HeodX0 UM HA00p (pepMeHTOB, PACIOJIOKEHHBIX HA
1) kpucTax MUTOXOHAPHIA
2) rpaHax XJOpOILIaCTOB
3) sHIOMIA3MaTHYECKOM CeTH
4) nnmasmatuyeckod MemOpaHe
A4. UndopmannoHHy0 PyHKIHIO B KJIETKe BHINOJIHSAIOTOEIKH
1) munumaen
2) yriaeBombl
3) HYKJIEHHOBBIC KHCIOTHI
AS. TIpu reHOMHBIX MYTAIUSIX MPOUCXOAAT U3MEHEHU I
1) uymcIa XpOMOCOM B T€HOTHIIE 0COOH
2) CTPYKTYpBI AACPHBIX XPOMOCOM
3) coueranus HyKI€0TH 0B B MoJekyie JTHK
4) MexaHHM3Ma KpOCCHHTOBEpa B podase Meiio3a
A6. Kakoe n3 iepeunciieHHbIX 3200JIeBaHUH YeJIOBeKa BHI3BAHO HEKJIETOUHBIMH (popMamu
KU3HU?
1) CIiJg
2) TybGepkynes
3)

4) xonepa

JTU3CHTEPUS

A7. Kakasi Hayka u3y4yaeT BJIMsIHUE 3arPsAA3HEHUI HA OKPY:KAKOINYI0 cpeny?
1) amaromus
2) reHeTHka
3) Ooranuka
4) skonorus
AS8. PacreHue morJiomaer u3 OKpY:Kawuiei cpeabl BOAY M YIJIEKHMCJIbIA ras,
KOTOpbIe Brpoiecce GOTOCHHTE3a HCIOJIb3YHTCS B KaUecTBe
1) KkaramM3aToOpPOB XUMHUECKHUX PEaKInit
2) KOHEYHBIX MPOIYKTOB JIBIXaHHSI
3) HCXOIHBIX IPOIYKTOB OOMEHA
4) WCTOYHUKOB SHEPTUU
A9. O0MeH BelecTB MKy KJIETKON U OKPY/KAIOLIEH CPeloil peryaupyercs
1) mnasmarmdeckoir MeMOpaHOH
2) SHJOIUIA3MAaTHYECKO CEThIO
3) saepHOi 000T0UKOM
4) nuTorIazMoi
A10. DHepreTnyecKue CTAHUMH KJIETKH — 3TO
1) pubocomsr

N

XJIOPOIIIIACThI

w

)
) MHTOXOHIPUHU
)

N

JIN30COMBI



All. IlnacTuyeckuii 00MeH He MOXKeT UATH 0e3 IHEPreTHYeCKOro, TaKk Kak
JHEPreTHYEeCKUHOOMEH MOCTABJISIET JJI MJIACTHYECKOI0
1) Ooratsie sHepruei Mosiekyibl AT

2) dbepMeHTHI U1 YCKOPEHHSI PeaKInii

3) KUCIIOpOI TS peakIuii paciierieHus
4) HEeopraHMYECKHE COJIU U KUCIIOTHI
A12. Kakue ¢opMbl )KM3HH 3aHUMAIOT NPOMEKYTOYHOE MOJI0KEHUE MEKIY TeJaMu
JKMBOM MHEKMBOM NMPUPOABI?
1) BupychI
2) OGakrtepuu
3) numaiHun
4) rpudHI
A13. Kaxkoii Bupyc HapymaeT padoTy HMMYHHOI CHCTeMbI YeJioBeKa?
1) monmmomwuenura
2) ocIsl
3) rpumnna
4) BUY
Al4. KakoBbl 0c00eHHOCTH MOIM(PHMKANMOHHOI M3MEHYMBOCTH?
1) mposiBisieTcs y Kax 10l 0cOOM WHIUBHYaJIbHO, TAK KaK H3MEHSETCS TCHOTHIIT
2) HOCHT HPHUCIOCOOUTEIBHBIN XapaKTep, TCHOTHII IPU STOM HE U3MEHSIETCSI
3) He uMeeT MPUCTIOCOOUTETLHOTO XapaKTepa, BhI3BaHA M3MEHEHHEM IeHOTHUIIA
4) nomuuHsAETCS 3aKOHAM HACIIEJACTBEHHOCTH, TCHOTHII ITPU STOM HE U3MEHSIETCS
A1S. YaBoenne IHK npoucxoaur
1) Bupocdasze muto3a
2)
3) BuHTepdhaze MuTo3a
4) BwMmeradasze MUTO3

B aHa(a3e MUTO3a

Yacts B

B1. BeiOepuTe TpH BepHBIX 0TBETAa U3 LIECTH
1) CBOMCTBEHHO KaK paCTEHHUSM, TaK M TO3BOHOYHBIM KHBOTHBIM
BEJIET K MOSIBIIEHUIO HOBBIX KOMOWHAIIMI T€HOB B IOTOMCTBE
SBIISIETCS HBOJIOIIMOHHO O0Jiee IPEeBHUM
COITPOBOK/IAETCS TAaMETOT€HE30M
CMOCOOCTBYET Pa3BUTHIO OOJIBIIIOTO YHCIIA JOUYEPHUX OCOOe
XapaKTepHO TOJIBKO JUTSI MPOKAPHOTHYECKUX OPraHU3MOB
B2. YcTraHoBUTE COOTBETCTBHE MEAKAY COAEPKAHMEM MEPBOro 1 BTOPOIro CTOJIOI0B.
Briumure B Tabnuiy nu@psl BEIOPaHHBIX OTBETOB

DO WN
N— N N N N

IMPU3HAKKA TaMCTOI'CHE3a BUJBI TaMCTOI'CHEC3a




1) oOpasyroTcs SIIEeKICTKH A. OBorenes

2) 00pa3yroTCs CriepMaTo30UIbl B. Cnepmarorenes
3) 00pa3yroTCs YeThIpe OAMHAKOBBIC TalIONIHbIC KICTKH

4) oOpa3yroTcst 0JlHa KpYITHAs KJIIETKA ¥ TPH
MeJIKHue(HalpaBUTEIbHBIC TEIIbIIA)

5) oOpa3oBaBIIIKecs KIETKH MOABHKHBI

6) oOpa3oBaBIIKECs KICTKH HEMOIBU)KHBI

B3. YcranoBure nocjie10BaTeJbHOCTb MPOLECCOB B IEPBOM JIeJIEHMH Meii03a
CIIMpaIN3aLUs XPOMOCOM

00pa3zoBaHue BEpETCHA JEICHUS

KOHBIOTAIUsI TOMOJIOTMYHBIX XPOMOCOM

PacCXOXKJIEHUE TOMOJIOTUYHBIX XPOMOCOM

KPOCCHUHTOBEp — 0OMEH TeHaMH

yasoenue JTHK

nmoow>

Yacts C
atime noanwlii c60600HbII OMEem HA BONPOC:

C1. O6bsicHuTe, TOYEMY IIPH HAHECEHUH MEPOKCHIAa BOJAOPOa Ha CPe3 ChIPOro KapTodens
aKTUBHO BBIJEIISETCS KUCIOPOJI, & P HAHECEHUU Ha CPe3 BapeHOro KapTodens BhIAeICHUS
KHCIIOpO/ia He HabI0JaeTCsl.

C2. Kax BbI cunTaere, B 4eM 3aKII0YAETCS OMACHOCTh OJIM3KOPOICTBEHHBIX OpakoB?

11 KIIACC
WtoroBasi KoHTpojbHasi paboTa MPOBOAUTCA C II€JIbIO ONPEACNICHUS YPOBHS YCBOCHHS
yuanumucs 11kiacca mpeaMeTHOTo coJlep:KaHus Kypca OHOJIOTHH.
CTpyKTypa HTOrOBOM KOHTPOJIbHOH PadoTHI.
KonTponbHast paboTa cOCTOUT U3 2-X YacTei:

gacTb 1 (A) conepxkut 15 3amanuii 6a30BOT0 U MOBBIILIEHHOTO YPOBHS CIOKHOCTHU C
BBIOOPOM OTBETA:

- C BI)I60pOM HECKOJIBKUX BCPHBIX OTBCTOB,
- Ha COOTBETCTBUEC MCIKIY OMOJIOTHYECKUMHM 06’BCKT3MI/I;
- Ha OpCACIICHUC ITOCIICA0BATCIIbHOCTH,

qacTh 2 (B) Bkimtouaer 1 3ajanue  BBICOKOTO YPOBHS CIIOKHOCTH: PEIICHHE
9KOJIOTUYECKOH 3a71aun

Tadiuual.Pacnipenesnenne 3aganuii Mo 4acTaM padoTbl

Yacru | KostnyecTBo Maxkcumaua Tun 3apanunit
3aJaHui LHBII 02171
Yacte 1 | 15 30 3aaHust ¢ KPaTKUM

OTBETOM IOBBIIIEHHOTIO
YPOBHSI CIIOKHOCTH

Yacte B| 1 3 Pemenne >xoioruueckoun
3aJ1auu

Hroro 16 33

[IpoBepsiemble yMeHNs U BUABI JeATEJIbHOCTH.



3ajianus yactu 1,2 mpoBepstoT CYHIECTBEHHBIE JIEMEHTHI COJIEPKAHUS Kypca
CpEeAHEN LIKOJIBIL,

c(OPMHPOBAHHOCTH Y 00YYAIOUIMXCS HAYYHOTO MHUPOBO33PEHHS U OMOJIOTHYECKON
KOMITETEHTHOCTH, OBJIaJICHUE Pa3HOOOpa3HBIMH BHJAMU Y4eOHOM
NeSITeNIbHOCTHU
- BJaJieHHEe OMOJIOTUYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;
- 3HaHHE OCHOBHBIX METO/IOB U3YyUEHUs )KUBOU MPUPO/Ibl, Hanboee
BA)KHBIX NMPU3HAKOB OMOJIOTUYECKUX OOBEKTOB;

- 3HaHWE CYIIHOCTH OMOJIOTUYECKUX MPOIECCOB, SIBICHUIA, O0IIEONOIOTUISCKUX
3aKOHOMEPHOCTEHA;

- TOHMMAaHHE OCHOBHBIX MMOJIOKEHHUH OMOJIOTUUECKUX TEOPHIA,
3aKOHOB, MPABUJI, THIIOTE3, 3aKOHOMEPHOCTEH, CYIITHOCTH OUOIOTMYECKUX
MPOLIECCOB U SIBJICHUI;

- YMEHHE pacro3HaBaTh OMOJOTUUECKHE OOBEKTHI 10 X OMUCAHUIO U PUCYHKaM,
pemaTh npocTeie OMOIOrHYECKUE 3a/1a4H, UCIIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS B
MPAaKTUYECKOU JAesATEIbHOCTH;

- YMEHHUS ONpPEAeNiTh, CPABHUBATH, KJIaCCU(PUIIMPOBATH, OOBSACHATH OMOIOTUYECKUE
O0OBEKTHI U TIPOLIECCHI;

- YMEHUs yCTaHaBJIMBATh B3aUMOCBSI3M OPIraHU3MOB, IIPOLIECCOB, SIBJICHUN;
BBISIBJISITH OOIIME U OTJIMYUTENbHBIE IPU3HAKY; TPUMEHSTh 3HAHUS B
W3MEHEHHOMN CUTYyaluH.

CucreMa OLleHMBAHMSA OT/IEJILHBIX 32/IaHUI U PaGOTHI B 1[€JIOM.

3a BepHOE BBIMIOJIHEHUE KKIO0T0 3aMaHus 1 yacTu paboThl 00yJaromuiicss momydaer 2
Oayta. 3a HEBEpHBIM OTBET WM €ro OTCyTCTBHE BbicTaBisiercs 0 OamioB. MakcumanabHOE
KOJIMYECTBO OallyIOB 3a MpPaBUIBLHO BBHIMOJHEHHBIE 3a/aHus mepBoil yactu paborel — 30
OasioB.

3a BepHOE BBIMOJHEHUE 3a/IaHMs 2 4acTH paboThl OOydJaromIuiics moiydaer 3 Oania.
3a HEBEpHBI OTBET WM €ro OTCyTcTBHE BbIcTaBisiercss 0 OammoB. MakcumanbHOE
KOJIMUYECTBO OassioB 3a MPaBUIBHO BHITIOJHEHHBIE 3aJaHHsI BTOPOM 4YacTU paboThl — 3
Oasnna.
MaxkcumanbHOe KOJIMYECTBO OalioB, KOTOPOE MOXKET IMOJYyYUTh YYCHHK 32 BBITIOJHEHUE

Bcel paboTel — 330ana.

Tabdauua nepesoaa 0a/1710B B OTMETKH 110 NATHOAIILHOM HIKAJIe

OTMmeTKa «2» «3» «4» «5»
o
MATHOAUIBH
Ol IIKane

[TepBuunbie Memnee 16 17-23 24-29 29-33
OasuIbl

Bpems BbinosiHeHust padoTsi: 40 MUHYT.

Yactb 1.



Bapuanr 1.
Al. YcTaHOBHTE COOTBETCTBHE MEXIY OCOOCHHOCTSIMH ITUTAHUS OPIaHU3MOB U MX
crioco0amu.

OCOBEHHOCTHU CIIOCOB ITUTAHUA
A) MOTYT 3axBaThIBaTh MUILY ITyTeM (HaromuTosa 1) aBTrOTpOQBI
b) ucmonp3yroT 3HEPTU0, 0CBOOOKIAIONIYIOCS TPU 2) retepoTpodbl

OKHCJIEHUU HEOPTaHWYECKUX BEIIECTB

B) nonyvaroT nuity nyrem GpuiabTpanuu BoIbl

') cuHTe3upyrOT OpraHNYecKue BellecTBa U3

HEOPTraHUYECKHUX Ha CBETY

JI) ucnonb3yroT SHEPTHI0 COJTHEUYHOTO CBETA

E) ucnonb3yroT sHepruto, 3akiII0UeHHYIO B MTHILE

A2. YcTaHOBHMTE COOTBETCTBHE MEKIY MPU3HAKOM H COO0IIECTBOM, JI1 KOTOPOIr0 OH
XapaKTepeH.

[TPU3HAK COOBLIECTBO
A) nHIIEeBbIC [IEMH KOPOTKUE, COCTOST UX ABYX—TPEX 3BEHBCB 1) nmpupoaHbIi OHOIICHO3
b) nuiieBblie nenu JIMHHBIC, MEPEILICTeHbI, 00Pa3yIOT MUIIEBYIO CETh 2) arpoleHO3

B) BbIcOKOE BHIOBOE pa3HOOOpasue

I') nmpeobnaganrie MOHOKYJIBTYPBI

J1) nmeiicTBUE €CTECTBEHHOTO U HCKYCCTBEHHOTO 0TOOpa

E) 3aMKHYTBIN KpyrOBOPOT BEILIECTB

A3. YcTaHOBHUTE COOTBETCTBHE MeK1Y (PyHKIMEH, BHIOJIHAEMO OpraHu3MoM

B OMoreoneHose, U MNPeICTABUTEASIMU LAPCTBA, BBINOJHAKIIUMHA JTAHHYIO
(PYHKIMIO: K KaXI0H NO3MIMH, JAHHOH B NeEepBOM cToJI0me, moadepure
COOTBETCTBYIOUIYIO O3UIHIO U3 BTOPOIo CTOJI0LA.

OYHKLMA OPI'’AHU3M
A) OCHOBHBIE TPOU3BOAUTEIH TIIIOKO3bI B OMOTre01eHO3e 1)
pacreHus
b) nepBuuHbIe TOTPEOUTENN COTHEUHON SHEPTUU 2)
OakTepuu
B) mMuHepanu3yroT opraHnyeckue BellecTBa 3) )KUBOTHBIC

I') sBASAIOTCS KOHCYMEHTaMH Pa3HbIX MOPSJIKOB

J1) oGecrnieunBarOT yCBOCHHE a30Ta PACTCHUSIMU

E) nepenator BemiecTBa U S3HEPTUIO B MUILIEBBIX LETSAX
A4. Boi0epuTe npuMepsl AelicTBUS ABHKYLIel (POPMBbI eCTECTBEHHOr0 0TO0pA.
1) baGouku ¢ TEMHOI OKPACKOW BBHITECHSIIOT 0a00YEK CO CBETIION OKPACKOIA.
2) B o3epe nosiBnstOTCS MyTaHTHBIE (DOPMBI PBIO, KOTOPBIE Cpa3y CheAAIOTCS XUIITHUKAMHU.
3) Or6op HampaBJIeH Ha COXpaHEHHE ITHIL CO CPEIHEN TUIOJOBUTOCTHIO.
4) V nomaeii OCTENEHHO MATHITANAs KOHEYHOCTh 3aMEHSIETCS OHOTAIOM.
5) JleT€HbININ )KUBOTHBIX, POIUBILHUECS MPEKACBPEMEHHO, TIOTMOAIOT OT HEIOCTATKA €/Ibl.
6) Cpenu KoIOHUH OAaKTEPHIl TOABIISIOTCS KJICTKH, YCTOWYMBBIC K aHTHOMOTHKAM.
AS. Ilox BausgHMeM Kakux (AKTOPOB JBOJIONMHM IPOHCXOAMT Ipolecce
IKOJIOTHYECKOr0 BH1000pa30BaHuA?
1) MoaudUKAIMOHHON U3MEHYMBOCTH  2) MPHUCIIOCOOICHHOCTH
3) ecrecTBeHHOTO OTOOpPA 4) MyTalMOHHOW N3MEHUYMBOCTH
5) 60pbOBI 3a CyIIECTBOBAHHE 6) KOHBepreHIuu
A6. YcTraHOBHTE MOCJI€I0BATENbHOCTh (opMupoBanusi apomop¢o3oB y
’KHBOTHBIX B Ipolecce IBOJIIOLMH.

1) mosiBIeHHE TKAHEH 2) BO3HHKHOBEHHE ITOJIOBOTO MPoIecca

3) obpaszoBanue xopapl  4) GopMHUPOBAHHUE MATHUITATIBIX KOHEYHOCTEH



A7. Paccmorpure Taduny « Kpurepuu BUaa» M 3al10JIHUTE IYCTYIO siYeiKy, BIINCAB
COOTBETCTBYIOIIMI TEPMHH.

Kpurepuii Onucanne
BHJA
Bonbiuas cuHuIa UBET B KPOHAX JEPEBLEB, IUTAETCS KPYIHBIMU
HACEKOMBIMU U UX JINYMHKAMU
I'eorpaduuecku .
i Bonpmas cuanna oburaet Ha Beeil Teppuropuun EBpornsl, bimxaero
Bocroka, LlenTpansHoii u CeBepHOil A31M, B HEKOTOPBIX pailoHax
CepepHoii Adpukn.

AS8. YcTraHoBHUTE COOTBETCTBHE MEKIY HANIPABJICHUSIMH 3BOJTIOLUHA
CHCTEeMATHYeCKHUX I'PYNI U UX NPU3HAKAMM.

[MPU3HAKU HAITPABJIEHUE 5BOJIIOLNN
A) MHoroo0pa3ue BUIOB. 1) Guosorn4yeckuii mporpece

b) Orpanuuennslii apeai. 2) OMOJIOTHYECKHI perpecc
B) HeGoupiioe uncio BUIOB.

I') llIupoxkue 3K0I0TUYECKUE aJalTallUH.
) upoxkwuii apeai.
E) Ymenblienue uncia nomynsuui.

A9. YcraHoBHTE COOTBETCTBHE MeKIY IBOJTIOLMOHHBIMYM U3MEHEHUSIMHU U TJIABHBIMH
HaNpaBJIeHUSIMH IBOJIIOLIHOHHOIO MpoLecca.

SBOJIIOLIMOHHBIE U3MEHEHU A HAIIPABJIEHUW S 5BOJIFOIINUN
A) BO3HHUKHOBEHHE CEMEHH y PACTECHUI 1) apomopdo3

B) b) BO3HMKHOBEHHE YETHIPEXKAMEPHOTO Cep/Ilia XOPI0BBIX 2) WAMOaaINTaIUs
C) BBDKMBaEeMOCTh OaKTEpHil B BEYHOU MEP3II0Te

3) obimas
JIETeHepalysl TUIIEBAPUTENBHON CUCTEMBI Y LIEMTHEHN
J1) npucnoco61eHHOCTh PaCTEHUH K ONBIJICHUIO BETPOM
E) nosiBnenue KomsIT y Jomanei
A10. YcraHoBHTEe COOTBETCTBME MeXKAY XapPAKTEPUCTHUKOH 3BOJIOIHOHHOIO

npouecca ¥ ypoBHeM 3BOJIIONMH, HA KOTOPOM OH NMPOUCXOAMT. JLJIsl 3TOr0 K KaXA0i

NO3ULIMH, JAHHOH B NMEPBOM CT0JI0LE, MOA0EpHTE COOTBETCTBYIOLIYI0O MO3ULIMIO U3
BTOPOro CTO0JI0ONA.

SBOJIIOIIMOHHBIE ITPOLIECCHI YPOBEHb
A) bopmupyrOTCSI HOBBIE BUIBI 1) MHKPO3BOJIOIIMOHHBIH
b) ¢opmupyrorcs HagBUIOBBIE TAKCOHBI 2) MaKpOdIBOIIOIMOHHBIN
B) u3mMensier reHopoH] OMyIALNUN
I') mporpecc nocturaercst myTéM YaCTHBIX MPUCTIOCOOIEHUI
J1) mporpecc nocturaercs mytém apomMopho30B
E) nporpecc nocturaercs nytém JereHepariu
All. YcraHoBHTE COOTBETCTBHE MeEKAY INPUMEpPaMHM U JA0Ka3aTeJlbCTBAMU
IBOJIIONMHU: K KaK10# MO3HIUM, JAHHON B IEPBOM €TOJI01E, MoadepuTe
COOTBETCTBYIOUIYIO O3UIUIO U3 BTOPOI0 CTOJI0LA.
I[TPUMEPDBI
A) oTneudaTku JPEeBHUX pPACTEHHI Ha IIacTaX KAMEHHOTO YIJIs

b) komumk 4eaoBekooOpa3HbIX 00€3bsIH, COCTOSIINMN U3 YETHIPEX-TISITH
HEJI0OPa3BUTHIX I03BOHKOB

B) oxameHeBIIMEe OCTaTKU 1EPEBHEB
I') ¢punorenernueckuil psj romanu
J1) TpexmanocTe y COBPEMEHHBIX JIoLIanen



E) ocraTok TpeThero Beka y yeroBeka

JOKA3ATEJIbCTBA 3BOJIIONN

1) mascOHTONIOTHYECKHUE 2) CpaBHUTEIbHOAHATOMHYCCKUE

Al2. YcraHoBHTE COOTBETCTBHME MEKIY XAPaKTEePUCTHKAMH H CIOco0aMu
BHI000Pa30BaHUsA: K KAaKA0H NO3UIUHU, JAHHOW B NEepBOM CTOJI0LE, moadepuTe
COOTBETCTBYIOIIY IO MO3HIIMIO U3 BTOPOIO CTOJI0NA.

XAPAKTEPUCTUKHU CIIOCOBbI BUJOOBPA3OBAHUA
A) mpouCXOAUT B pe3yibTaTe MPOCTPAHCTBEHHOMN U30JIUN 1) skosoruyeckoe
b) npoucxoaut npu OCBOCHUHU BUIOM HOBBIX TEPPUTOPUI 2) reorpaduueckoe

B) nmpoucxoaut npu pazHbIX CPOKaxX pa3MHOKECHUS
I') mpoucxoauT npu pa3HOM MUIIEBOH CTICIIHATIM3AIIUN 0COOEH
J1) IpouCcXoauT B pe3ysbTaTe pa3HOro MoJI0BOTO 0TOopa

Yncao ocobeit

A13. Boibepume mpu 6epHbix omeema u3 npeoioHceHHbIX 6aPUAHNOE 8 3A0aHUU

Pe3ynbTaToM 3BOIIOLMU ABIISETCS
1) mosiBJICHHE HOBBIX 3aCYXOYCTOWYHUBBIX COPTOB PACTCHUIA
2) BO3HUKHOBEHHE HOBBIX BH/IOB B M3MEHHUBIIHXCSI YCIOBHUSIX CPEIIbI

3) BBIBEJICHHE BBICOKOIIPOTYKTUBHBIX MTOPO] KPYITHOTO POTaTOro CKOTa
4) popMupOBaHUE HOBBIX MPUCIOCOOICHUN K KU3HH B M3MEHHUBIIMXCSI YCIOBHSX
5) coxpaHeHHe CTapbIX BUJIOB B CTAOMIIBHBIX YCIOBUSIX OOUTAHUSI
6) mosydeHue BHICOKOPOIYKTHBHBIX OPOMIICPHBIX KYp

Al4. PaccMmoTpute cXemy NpOSIBICHHS €CTECTBEHHOro oroopa. Ormpeneiaute BHJ
0TOOpa, XapaKTEepUCTHUKY U IMPUMEpP ATOro BuAa OTOOpa. 3amojHUTE MYyCThle S4YEHKU
TaOJMIIbI, UCTIONB3Ysl TEPMHUHBI U TIOHATHS, IPUBEAEHHBIC B CITUCKE. J[JIs KaXKI0U SYeHKH,
0003HaueHHOI OYKBOI, BEIOEpPUTE COOTBETCTBYIOIMI TEPMUH U3 MPEATIOKEHHOTO CIIHUCKA.
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Ha3Banmue XapakTepucruka ITpumep

(A) (b) (B)

CnucoK TepMHHOB U NOHATHIA:

1) crabunu3upyromui

2) IA3PYNTUBHBIN

3) oOpa3oBaHNE HA OKEAHWYECKUX OCTPOBAX JIBYX BUOB MTHII: C OOJBIIUMH KPBUTBSIMHU U
0e3 HuX

4) 3aKperuIeHHe B Py MOKOJIEHUH CpelHeN TONIIUHBI MAHIUPS Y yepenax

5) yBeJIMUEHHUE JJIUHBI IIeH KUpadoB B Py TOKOJICHUN

6) Jy4IIasi BBhKMBa€MOCTh 0COO€H CO CpeTHUM 3HAYEHHEM ITPU3HAKA

7) oTOOp HaMpaBjeH B CTOPOHY 0CO0EH ¢ KpailHUMHU BapuaHTaMu (DEHOTHIIOB

8) JIydilie BEDKMBAIOT 0COOU, OICTPAUBAIOIINECS K HOBBIM YCIIOBUSIM OKPY>KaIOIIEH CpeIbl

A1S. YcraHoBHTE NPABIWIBHYIO NOC/I€10BATEIbHOCTD 3P B HCTOPUHU 3eMJIH.

1) Iporepozoiickast  2) Kaitno3oiickast 3) Apxeiickas 4) [Taneosoiickas 5)



Me3so3oiickas
Yacrp 2.

3aoanus co c60600HbBIM OMEEMOM

B1. 3nas npasuno 10 npoueHToB (IPaBUIIO 3KOJIOIMUECKON MUpPaMUbl), pACCUUTANTE CKOJIBKO
MOHAA00HUTCS (PUTOIIIAHKTOHA, YTOOBI BBIPOC OAMH KUT BecoM 150TOHH? (mUILEBas LEMb:
(UTOIUIAHKTOH---300TIJIAHKTOH--- KUT)



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* buosnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue; nonu
penakuueit [Taceunuka B.B., Akimonepnoe obiectBo «M3aarenbctBo «IIpocBemienuey

* buonorus, 11 knace/ Aragonosa U.b., CuBormnazos B.U., O01mecTBo ¢ orpaHU4eHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmecTBo «M3natenscTBo «lIpocBemmenuey
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunuka B.B., Akinoneprnoe obmectBo «M3aatenbetBo «IIpocBenieHmey

* buonorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonToB C.I'., Conun H.U.,
3axapona E.T.; mox penakmueit 3axapopa B.b., O6mmecTBo ¢ orpaHnueHHOMN
OTBETCTBEHHOCTHIO «J[PODAY»; AxuimonepHoe obmiectBo «M3marenbctBo «lIpocBemennes

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Metoauueckoe mocoOue MOATOTOBICHO K M3JaHHOMY B cooTBeTcTBUU ¢ PI'OC
yuebnuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceununka «buosmorus.
O6mas 6uonorus. 10—11 kmaccel.»

2. TlonomapeBa MN.H., Kopuunoa O.A., Cumonosa JI.B. - buonorusa. 10 xiacc.
MeTtoaudeckoe mocodue.- M., Benrana - ['pad, 2019;

3. IlonomapeBa MN.H., Kopuunoa O.A., Cumonosa JI.B. - buomnorusa. 11 xiacc.
Metoanueckoe nocobue.- M., Benrana - I'pad, 2019.

4. Tlonomapena M.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «Bentana-I'pady.

5. TlonomapeBa M.H. buonorus. 11 xmacc. Pabouast Terpans. — M.; «BenTtana-I'pady.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

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