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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebHomy mpeamery «buomorus» (mamee - Ouonorusi) Ha ypoBHE cpeaHero oomiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparuny, PI'OC COO, Konnenmuu npernogaBaHus yueOHOTO
npeameta «bronorus» 1 OCHOBHBIX MOJNIOKEHUH (herepaibHoil pabodeil mporpaMmbl BOCIIUTaHUS.

VYuebupiii mpenmer «buonorus» yrinyonéuHoro ypoBHs usydeHus (10—11 kimaccel) siBIsieTCss OJHUM M3 KOMIIOHEHTOB IPEIMETHOM 00iacTu
«EcrectBenHO-HayuHbIe npeameThy. CormacHo nojoxeHusM PI'OC COO nmpodunbHbIe Y4eOHBIC MPEAMEThI, U3ydaeMble Ha YITyOJIEHHOM YPOBHE,
SABIIIIOTCS criocoooM muddepeHnuanuu oOydeHHus Ha YpOBHE CpeaHero oOIero oO0pa3oBaHHMS W IMPH3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOILIMM, CPEAHUM OOILMM, CPEIHUM PO ECCHOHATIbHBIM U BBICIIMM oOpa3oBaHHEM. B TO jxe BpeMs KaKIblil U3 3THUX y4eOHBIX IPEIMETOB
JIOJKEH ObITh OPUEHTHPOBAH Ha IPUOPUTETHOE pelleHHEe 00pa30BaTEIbHBIX, BOCIUTATEIbHBIX U pPa3BUBAIOLIMX 3a/a4, CBSI3aHHBIX C NMPOQOpHEHTa IUEN
oOydarolmxcs M CTUMYJIUPOBAaHMEM HHTEpeca K KOHKPETHOM 00JacTH HaydHOrO 3HAHUS, CBS3aHHOIO ¢ OWOJIOTMEH, MEAMLUHON, 3KOJIOruei,
IICUXOJIOTUEHN, CIIOPTOM MJIA BOSHHBIM JE€JIOM.

[Iporpamma mo yueOHoMy mnpeamery "buosorus" naér mpeacraBieHuHe O LM M 3ajadax HM3ydeHMs ydeOHoro mnpeamera «buosorus» Ha
yriayOnE€HHOM YpOBHE, omnpenenser o0s3aTesibHOe (MHBApUAHTHOE) IPEAMETHOE COJEpKaHUE, €ro CTPYKTYpHUpOBaHHE [0 pas3ieiaM H TeMaw,
pacripeesieHue o KjaccaM, peKOMEHAyeT IMOCJIeN0BAaTEeIbHOCTh M3YUEHHUS y4eOHOro Marepuasia ¢ Y4E€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, JIOTUKM y4eOHOro Impolecca, BO3pacTHbIX 0COOCHHOCTEeH oOydaromuxcs. B nmporpamMMe mo 61Moy0oruu peajm3oBaH MPUHLKIT IPEEMCTBEHHOCTH C
U3y4yeHHeM OHOJIOTMM Ha YPOBHE OCHOBHOI'O 00IIero oopa3oBaHus, Onarojgaps 4emy HPOCMATPUBAETCS HAIPABICHHOCTh Ha IOCIEAYIOIIEe pa3BUTHE
OMONOrNYeCcKUX 3HAHWH, OPUEHTHPOBAHHBIX HA (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, SKOJIOTHYECKOTO MBIIUICHHS, TIPEACTABICHUN O
30pOBOM 00pa3e >KU3HU, Ha BOCHUTAaHUE OEPEeXHOTO OTHOLICHHS K OKpYXKarolled NMpupoxHod cpexe. B mporpamMe mo OMONOTMU TakkKe MOKa3aHBI
BO3MOXKHOCTH ydeOHoro mpenmera «buonorusi» B peammsanuu tpedoBanuit. ®I'OC COO k mimaHUPYyeMbIM JIMYHOCTHBIM, METAaNpPEIMETHBIM U
MpEeIMETHBIM pe3ysibTaTaM 00y4deHHs U B (OPMUPOBAHUU OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIbHOM NEATEIbHOCTH, O0YYaIOUIMXCS 1O OCBOEHUIO
coziepaHusi OMOJIOrMYecKOro 00pa3oBaHUs Ha YPOBHE CPeIHEro o0uiero oopa3oBaHusl.

VYuebnsblil npeameT «buonorusy» Ha ypoBHE cpeHero od1ero oopazoBaHus 3aBepuIacT OMOJIOrHYecKoe 00pa3oBaHUE B IIKOJIE U OPUEHTHPOBAH Ha
paciiupeHre U yriyojieHue 3HaHuM, o0ydaromuXcsi O KMBOW IPHUPOJIE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH, SMOPUOJIOTHU U OHOJIOrUH
pa3BUTUS, TEHETUKH, CEJIEKLIUH, OMOTEXHOJIOTUHU, IBOJIOLUOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buonorus» Ha yriyOJeHHOM YPOBHE OpPHEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOHIMXCS K IOCIEIYIOIIEMY
MOJTY4YEHHUIO OMOJIOTMYECKOro 00pa3oBaHus B By3ax U OpraHMU3aLUAX CpeAHero npodeccuoHanbHoro oopazoBanus. OCHOBY €ro Cofep)kaHusi COCTaBJIISET
cucTteMa OMOIOTMYECKUX 3HAHUHM, MOJYYEHHBIX NMPH U3y4YE€HHHM OOYYarOIIMMUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKHX pa3fesioB OMOJOrMHM Ha ypOBHE
OCHOBHOr'o o61ero oobpaszoBanusi, B 10—11 kmaccax 3Tu 3HAaHMS TMONy4YarOT pa3BuTHE. Tak, pacHmMpeHbl U YriyOJgeHbl OMOJOrHYECKHE 3HAHHUS O
pacTeHusX, KUBOTHBIX, rpulax, OakTepusx, OpraHM3Me 4YelOBeKa, OOLIMX 3aKOHOMEPHOCTAX KHU3HHU, IOMOJHUTEIBHO BKIIOYEHBI OMOJIOTHYECKHE
CBEJICHUS MPUKIIATHOTO U MOMCKOBOIO XapaKkTepa, KOTOPble MOYKHO MCIOJIb30BaTh KaK OPUEHTHUPHI JIsI OCIEayolero Beidopa npodeccuu. BozmoxHa
TaK)Ke MHTErpalust OMOJIOTrHUECKUX 3HAHUH ¢ COOTBETCTBYIOIMMH 3HaHUSAMHU, MTOJyYEHHBIMUA OOYUYaIOIIMMUCS TIPH U3yYeHUN (U3UKU, XUMUH, Teorp adhuu
U MaTEMaTHUKHU.

CrtpyKTypa nmporpamMmsl 1o yaedHoMy npeamery "buonorus" orpaxaeTr CHCTEMHO-YPOBHEBBIM M 9BOTIOIMOHHBIN TMOIXO0b! K H3YU4EHUIO OUOJIOTHH.
CornacHo UM, M3y4aloTcsi CBOWCTBAa U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIsl KUBBIX CHCTEM DPa3HOr'0 YPOBHS OpraHU3alluu, IBOJIOLUU OpPraHHYEC KOTro
Mupa Ha 3emiie, COXpaHEeHHs] OMOJOrMYecKOoro pazHooOpasus miuaHeTsl. Tak, B 10 kjgacce M3y4aroTcsi OCHOBBI MOJIEKYJIIPHOW M KJIETOYHOH OHojoruwu,



SMOPHONIOTUU ¥ OUOJIOTUU Pa3BHUTHUsS, TEHETUKU M CEIEKIMH, OMOTEXHOJOT MU U CUHTETUYECKOW OMONOTHH, aKTyalTu3upYyIOTCS 3HAHHUS 00Y4YarOIHy XCs 110
OOTaHHKE, 300JIOTHH, aHATOMUH, PU3UOJIOTHUH YeroBeka. B 11 kiacce m3y4aroTcst 3BOTIOIMOHHOE YISHHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

YueOusbiit mpeamet «buonorusy mpusBaH 00eceunTh 0OCBOSHHE 00yJarOIIUMHUCS OMOIOTHYECKUX TEOPHd M 3aKOHOB, UACH, MPUHITUIIOB U MIPABUIL,
JISKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KApTHHBI MHpa, 3HAHWW O CTPOCHHHM, MHOT0OOPa3Wud U OCOOCHHOCTSX KJIETKH, OpraHu3Ma,
MOMYJISAIIMUA, OUOIIEH03a, YKOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHIKCHUSIX, COBPEMEHHBIX HCCIICJOBAaHUSAX B OMOJIOTMH, MPUKIATHBIX aCIEKTax
OnoJornyeckux 3HaHwi. J{Js pa3BUTHS W TOAJAEpKAHUS WHTEepeca OOyJaromMXcs K OMOJOTMH Hapsly CO 3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO
Marepraia B COJEpKaHUM IMPOrpaMMbl MO OHOJIOTHU TPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHUS U PA3BUTHS TOM WMIJIM WHOM 00JacTH
OMOJIOrMH, BKJIAJIOM OT€YECTBEHHBIX U 3apYOSKHBIX YUEHBIX B pEIIEHNE BAXKHEU IIMX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lenr wu3yuenus yudeOHOro mnpeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE — OBJaJleHHE OOYYAIOMIMMHCS 3HAHUSIMH O CTPYKTYPHO-
(GYHKIMOHAJIBHONW OpraHM3alluM SKUBBIX CHCTEM Pa3HOIrO paHra M MpUOOpeTeHHe yMEHUU HCIIONb30BaTh 3TH 3HAaHUSA B (OPMHUPOBAHMHM HHTEpeca K
ornpenenéHHoil obyiactu mpodeccHoHaNTbHOM AESITeNbHOCTH, CBS3aHHOM C OWONOrWel, WiIM K BbIOOPY y4eOHOro 3aBeleHUs IJs MPOJOJKEHUS
OHMOIOrMYecKoro 00pa3OBaHuUs.

Joctmxenue nenu n3ydeHus yueonoro npeamera «buonorus» Ha yriy0iéHHOM YpOBHE 00ECTICUMBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIMMHUCA CHUCTEMbl OHOJIOTMYECKUX 3HAHHWH: 00 OCHOBHBIX OHMOJIOTUYECKUX TEOPHUSAX, KOHIICMIMIX, THUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSX W IMPaBUJIaX, COCTABILIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPa; O CTPOCHHH, MHOTOOOPa3WHu M OCOOEHHOCTSIX
OMOJIOrMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, MOMYJISIus, BUA, OUoreoneHos, onocdepa); o BHIIAIONIMXCSA OTKPHITUSIX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OHOJIOTHH;

O3HAKOMJIIEHUE O0YyYaloUIMXcs ¢ METOJaMH MMO3HAHUS KUBOWU MPHPOMBI: HCCIEAOBATEILCKUMU METOAaMH OMOIOTHYECKUX HAyK (MOJEKYISPHON U
KJICTOYHON OWOJIOTHUH, dMOPHOJIOTHH W OMOJIOTUM Pa3BHUTHSI, TCHETUKU W CEJICKIUU, OMOTEXHOJOTHU M CUHTETHUYECKOW OMOJIOTHM, TMAJCOHTOJOT UH,
9KOJIOTHH); METOJIaMH CaMOCTOSITEIbHOTO TPOBEACHUS OWOJOTMYECKHUX HWCCICNOBaHWI B JlabopaTopud W B Tpupozae (HaAOIOIeHHe, U3MEpEeHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBIIaICHHE 00YJIaOIIMMHUCS YMEHHUSIMH: CAMOCTOSTEIIHHO HAXOAUTh, aHAJTM3UPOBAThH U MCIIOIH30BATH OMOJIOTMUYECKYIO HH(OPMAITUIO; TTOJIE30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM; YCTaHABIMBATD CBSI3b MEXKAY PAa3BUTHEM OMOJIOTHH U COLUAIBHO-I)KOHOMHYECKUMHU U SKOJIOTUYECKUMHU
poOJeMaMu 4elI0BEeU€ECTBA; OLIEHUBAThH MOCIEACTBUS CBOCH JESITEIBHOCTH MO OTHOIICHUIO K OKPY’KaIOIIel MPUPOJAHON cpefie, COOCTBEHHOMY 3710 POBBIO
U 37I0POBBI0 OKPY’KAIOUIMX JII0/Iel; 00OCHOBBIBATh U COOMIOAATH Mephl MpodUIaKTUKN MHPEKINOHHBIX 3a00JIeBaHUM, MpaBUja MOBEACHUS B PUPOJIE U
obecrieueHuns: 0€30MacCHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAIHBIX CUTYAIUAX MPUPOJHOTO U TEXHOTEHHOrO XapaKTepa; XapaKTep U30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITHUS B 00JIaCTH OMOJIOTHY;

pa3BUTHE y OOy4YalOIIMXCSd HHTEUICKTYalbHBIX W TBOPYECKUX CHOCOOHOCTEH B MpOIECCe 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSAMU U
COBPEMEHHBIMH HCCJIEJOBAHUSIMH B OWOJIOTHUH, peEHIaeMbIMH €10 Mpo0jJeMaMu, METOMOJIOTHEH OHOJIOTrHYECKOrO HCCICIOBAHUA, ITPOBEICHUS
AKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUMN, PEIICHUS OMOJIOrMYECKUX 3a71a4, MOJICIMPOBAHUS OMOJIOTHYECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTaHUE Yy OOYYArOMINXCSl IIEHHOCTHOTO OTHOMICHUS K YKUBOW MPHPOJE B I[EJIOM M K OTACTHHBIM €€ 00BEKTaM U SIBICHUSM; (OPMUPOBAHUE
9KOJIOrMYECKOM, T€HETUYECKON IPaMOTHOCTH, OOIIEeH KYJIbTYphI IOBEICHUS B IPUPO/IC; UHTETPALIMN €CTECTBEHHO-HAYUHBIX 3HAHU;

npuoOpeTeHre 00y4YaromMMHCS KOMIIETEHTHOCTH B PAIlOHATIHLHOM MPUPOIONOIF30BaHUH (COOIIOCHNE TIPAaBUI TOBEICHUS B TIPUPOJIE, OXPaHbI
BHJIOB, DKOCHCTEM, OMochephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 30POBbBS OKPYKAIOUIUX JTIOACH (coOmoaeHns Mep npoGuIakTHKU 3a00JIeBaHUH,



obecrieueHne OE30MaCHOCTH JKU3HEACATEIbHOCTH B UPE3BBIUYAWHBIX CHUTYAlUSX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OHMONIOrMYecKUX 3HAaHUI U yMEHUI B TOBCETHEBHOM JKU3HH,

CO3/IaHHE YCIIOBHH /I OCO3HAHHOTO BBIOOpa 00yUYaONMMICS HHANBHIYAIbHOW 00pa30BaTEIbHON TPAEKTOPHUH, CTIOCOOCTBYIOMIEH MOCTENYIOMIEMY
podeCCHOHATILHOMY CaMOOIPEIEIICHUI0, B COOTBETCTBHH C MHIUBUIyaIbHBIMU HHTEPECAMHU U TOTPEOHOCTSIMU PErHOHa.

OO1iee ynCcI0 4acoB, OTBEIEHHBIX Ha M3ydyeHUE OMOJIOTMU Ha YriyOJeHHOM YpOBHE cpeiHero obimiero obpasoBaHus, coctaBiser 204 gaca: B 10
kiacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 gaca B Heemio).

OtbOop opraHm3alMoOHHBIX (OPM, METOIOB M CPEACTB OOydYeHUs: OWOJIOTMH OCYIIECTBISETCS € Y4ETOM CIenu(HUKH €ro COACpKaHus U
HaIpaBJICHHOCTH Ha MPOJIOJDKEHUE OMOJIOrHYeCKOro 00pa30BaHMs B OPraHU3aLUIX CpeHEro MpodecCuOHAIBLHOTO U BBICIIEr0 00pa30BaHUsI.

[Ipennaraemslii B mporpaMme 1o OMOJIOTHH MepeYeHb JTa0OpaTOPHBIX U MPAKTUYECKUX PAOOT SBIISIETCS PEKOMEHATE IbHBIM, YUUTENb JeTaeT BRIOOD
MpoBeZeHUs JabopaTOpHbIX pabOT W OMBITOB C YYETOM HHAMBHAYaJIbHBIX OCOOCHHOCTEH OOYyYaromMXcCs, CIHUCKa SKCIEPUMEHTaJIbHBIX 3aJaHUM,
MpejiaraeMblX B paMKaX OCHOBHOI'O FOCYAapCTBEHHOI'0 AK3aMeHa MO OMOJIOTHH.

OO0s13aTeNbHBIM YCIOBHEM MPH 00yYeHUH OMOJIOTUU Ha YriIyOJIEHHOM YPOBHE SIBIISIETCS MPOBEACHHE TaO0OPaTOPHBIX U MpaKTHUYeCcKuX padoT. Takxke
ydacTre OO0y4YarIUXCs B BBIMOJHEHWU MPOCKTHBIX M y4eOHO-MCCIEAOBATEIILCKUX pPa0OT, TEeMaTWKa KOTOPBIX OIPEACISICTCS YYUTEIeM Ha OCHOBE
MMEIOINXCSl MATEPHATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBUM.

Jannast pabGouas mporpamMma COOTBETCTBYeT (QenepaibHOi padodeil mporpamMme COOTBETCTBYIOIIETO YPOBHS OOpa3OBaHUS, YTBEPKIEHHOMN
nporpamMmmoit MunuctepcTBa npocsemenus: Poccuiickoit @eneparuu ot 18.05.2023 Ne 371.

[Ipu pa3paboTke y4eOHOIN MporpaMMbl HCIONb30BaH «KOHCTpykTOp pabouux mporpamMm», pa3MemiéHHbI Ha mopTane «EnuHoe comepikaHue
obmrero odpazoBaHus» no aapecy https://edsoo.ru/konstruktor-rabochih-proqramm/.



COJIEP’)KAHUE OBYUYEHUS
10 KUIACC

CopepxaHue mporpamMmbl, BBIICJICHHOE KYPCU8OM, HE BXOJUT B IPOBEPKY rOCyapcTBEHHOM uToroBoit arrecrauuu (I'MA).
Tema 1. buosiorusi kKak Hayka
CoBpemenHass Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas wucrtopusi pa3BuTHs Owonoruu. buonmornueckue HayKd M HU3y4aeMble HMH TIPOOJIEMBI.
dyHIaMeHTaIbHbIE, TPUKIIATHBIE U IO CKOBBIC HAYYHBIC UCCIIEIOBAHUS B OMOJIOTHH.
3HavyeHne OMOIOruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. [Ipodeccun, cBsizanHble ¢ OMosioruei. 3HaueHue OMOJIOTHH B
MPAKTHYECKON JEATEIIbHOCTH YEJIOBEKA: MEAULIMHE, CETbCKOM XO035II1CTBE, MPOMBILIJIEHHOCTH, OXPAHE IPUPOJIBIL.
demonctpanuu [loptpersr: Apucrtorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, . Mennens, B. U. Bepuanckuii, U. I1. [1aBnos,
U. 1. Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, J[xx. Yorcon, ®. Kpuk, /I. K. benses.
Tabmuist 1 cxembl: «CBs3b OMONIOTHUU € IPYTUMHU HayKaMu», «CructeMa OHOIOrHYECKUX HAYK».
Tema 2. )Kusble cucteMbl U UX H3yuyeHue. JKuBble CHCTEMBbI Kak MpenMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM: €IUHCTBO XUMHUYECKOTO
cocTaBa, IUCKPETHOCTb U II€IOCTHOCTb, CIOXXHOCTh M YHOPSJOYEHHOCTh CTPYKTYpbl, OTKPBITOCTh, CaMOOpPraHMU3alus, CaMOBOCIPOU3BEIECHHUE,
pa3apaKuMOCThb, U3MEHYUBOCTb, POCT U Pa3BUTHE.
VYpoBHU OpraHu3alid KUBBIX CHCTEM: MOJEKYJAPHBIA, KJIETOYHbIA, TKAHEBbIA, OPraHU3MEHHbIA, MOMYISLHOHHO-BUJIOBOM, 3KOCHCTEMHBII
(buoreonienoTrueckuii), ornochepnsrii. [Iporeccel, mpoucxoasiiue B )KUBbIX cucTeMax. OCHOBHBIC MPU3HAKHU KUBOTO. JKU3HB Kak (hopMa CyIIeCTBO BAaHUS
Martepun. Hayku, n3yuaroniye »KuBble CUCTEMbI Ha pa3HbIX YPOBHAX OpraHU3aIMH.
N3ydenue xuBbIX cucTeM. MeTonasl Owonormueckod Hayku. HabOmiojmeHue, m3MepeHHe, DKCIEPUMEHT, chcTeMaTh3alus, MeraaHanus. [loHaTtue o
3aBUCUMOM M He3aBHCUMOM nepeMeHnHol. [InanupoBanue skcnepumenTa. [loctanoBka u mpoBepka runote3. Hynesas runoresa. [lonsitue BoIOOpKH U €€
JIOCTOBEpHOCTh. Pa30poc B Ouosormvyeckux JaHHBIX. OIEHKa JOCTOBEPHOCTH IIOJYYEHHBIX PE3YNbTaTOB. [IpHUMHBI HCKaXEHUS PE3yJbTaTOB
skcriepuMeHTa. [loHsITHE CTaTUCTHYECKOrO TECTa.
JemoncTpamuu. Tabmmibl u cxeMbl: «OCHOBHBIE TTPU3HAKHU KU3HWY, «brosornyeckue cuctemMbl», «CBOMCTBA )KUBOM MaTepun», «Y pOBHU OPTraHH3 alluH
XKUBOU TIpUPOABD, «CTPOCHUE KUBOTHOUN KIIeTKH», « [KaHU KUBOTHBIX», « CHCTEMBI OPraHOB YEJIOBEYECKOro oprann3mMay, «buoreomenos», «buocdepan,
«MeTtonsl U3ydeHus KUBOU IIPUPOABD).
ObopynoBanue: 1abopaTopHoe 000pyI0BaHUE ISl TPOBEACHUS HAOIIOAECHUHN, U3MEPEHUH, SKCIIEPHUM EHTOB.
Tema 3. Buosorus kiaerku. Kinerka — cTpykTypHO-(yHKIIMOHATIbHAS €IMHHIIA KUBOTO. McTopus oTKphiTHS KiIeTku. PabGoter P. I'yka, A. JleBeHryka.
Knerounas reopus (T. llIBann, M. lIneiiaeH, P. BupxoB). OCHOBHBIE TOJIOKEHHUSI COBPEMEHHOM KJIETOYHOM TEOPHUH.
MeToapl MOJIEKYJSIPpHOM M KJIETOYHOM OMONOTHU: MHUKPOCKOMHUS, XpomaTorpadus, siekTpodope3, METOJ MEUYEHBIX aTOMOB, AU(QepeHIuanbHOe
neHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanuvix xiemokx. DIJIEKTPOHHAS MHKpoOcKomnus. Kougoxanvnas MUuKpoCKOnus.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.
demoncrpauuu [Toprpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.
Tabmuiet 1 cxembl: «CBETOBOM MUKPOCKOI», « DTMEKTPOHHBIA MUKPOCKOI, «VcTOpHs pa3BUTHS METOI0B MUKPOCKOITHNY.
OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENnapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUATBHBIX KJIETOK.
IIpakTuyeckas padora «3yueHne MeTo10B KJIETOUHOU Orosoruu (xpomaTorpadus, snekrpodopes, nuddepeHuanpaoe nenTpudyruposanue, [111P)».



Tema 4. XuMmMuueckasi opraHm3anmsi KJIeTKH XHUMHUYECKHH COCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTpaMHUKpOd3JieMeHThl. Boma u e€ poib Kak
pacTBOpHTENS, peareHTa, ydyacTHe B CTPYKTYpPUPOBAHHUU KIETKH, TEIIOPEryssiuu. MuHepanbHbIe BElIeCTBA KIETKH, WX OHWoJjormueckas poib. Poinb
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJeTKu. buonornyeckue moaumepsl. benkn. AMUHOKUCTOTHBIN cocTaB 0enkoB. CTPYKTYyphl O€IKOBOM Mosekybl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBsA3b. BTopuuHas, TpeTHuHas, 4eTBepTUYHas CTpyKTypsl. [lenatypanus. CoiictBa 6enkoB. Knaccudukanus 0 enkos.
buonornueckue ¢pyHkiuu 0enkoB. [lpuonsi.

VYraeBonel. MoHOcCaxapuabl, Aucaxapusl, OJIMrocaxapujpl M nouucaxapuipl. OOmuUN MiaH CTPOEHUS U (PU3HMKO-XMMUYECKHUE CBOMCTBA YIJIEBOJIOB.
buonornueckue GyHKIMM YIII€BOIOB.

Jlunupel. I'mapodunpHO-rUApodoOHBIe cBoMcTBa. Kinaccudukaums munupos. Tpuriauuepuas!, (ocoaunuabl, BOCKH, CTepouabl. buosiornueckue
¢bynkuuu nmunuaoB. O0mye cBoicTBa OMOIOrHYecKUX MeMOpaH — TeKy4ecThb, ClIOCOOHOCTh K CaM03aMbIKaHHIO, Oy POHUIIAEMOCTb.

Hyxnennorsie kuciotel. JJHK u PHK. Ctpoenune nykinenHoBbix kucioT. Hykneorunpl. [Tpuniun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoiinas cniupans. Mectonaxoxaenue u ounonorundeckue ¢pynkiuu JJHK. Buast PHK. ®ynkiuu PHK B kietke.

Crpoenue monekyibl AT®. Makposprudeckue cBsizu B moiekyie AT®. buonornyeckue ¢pynkiun AT®. BocctaHoBIEHHBIE TEPEHOCUUKH, UX (QYHKIUU
B KIIeTKe. /pyeue nykaeozuompugpocghamor (HT®). CexBennpoBanue JJHK. Memoowr cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrtpykTypHas Ouojiorus: OMOXMMHYECKHE W OMO(pU3MUECKHE UCCICIOBAHMS COCTaBa M MPOCTPAHCTBEHHOH CTPYKTYphl Ouomonekyn. Mooeruposanue
cmpykmypul u pyHKyuti OUOMONEKYI U UX KOMIIEKCOo8. Komnbromephvlil OU3aut U opeaHudecKull CUHme3 OUOMOIEKY U UX HeNPUPOOHBIX AHAIO208.
demoncrpauuu. [Toptpetst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, ®. Canrep, C. [Ipy3unep.

Junarpammsl: «PacripeneiieHrne XMUMUYECKUX 3JIEMEHTOB B HEXXUBOU Ipupozae», «PacnpeneneHne XuMUUEeCKUX 3JIEMEHTOB B )KMBOM IPUPOLIEN.

Tabmuue! u cxemsl: «Ileprnonuyeckas TabauIa XMMUYECKUX 3JIEMEHTOBY», « CTpoeHHEe MOJIEKYJIbl BO/IbI», «BemiecTBa B coctaBe opraHu3MoBy, «CTpoeHune
MoJieKyIbl 6enka», «CTpyKTypbl O€NKOBOI MoJieKynb, «CTpoeHHne MOJIEKYN YIieBo1oB», «CTpoeHne MOJIEKYN JUNUAO0BY», « HyKIenHOBbIE KHUCIOTBD),
«Ctpoenue mosekysisl ATDOy.

ObopyznoBaHue: XMUMHUYECKas ocyAa U 000py1OBaHuUE.

JlaboparopHas padora «O0HapyeHHEe OETKOB C MOMOIIBIO KAYECTBEHHBIX PEAKIIUN.

JlaGopaTopHas padora «VccienoBaHue HyKJIEMHOBBIX KUCIOT, BBIJEJICHHBIX U3 KJIETOK Pa3IMYHbIX OPIraHU3MOBY.

Tema S. CTpoenne 1 QyHKIUM KJIETKH

Tunsl KJI€TOK: dyKapuoTHYecKas u mpokapruotudeckas. CTpyKTypHO-(yHKIIHOHATIbHBIE 00Pa30BAHMS KIETKU.

Crtpoenne mnpokapuoTHueckod kieTku. Kierounas crenka Oaktepuii u apxeidl. OcoOeHHOCTH CTpoeHHS TreTepoTpodHO U aBTOTpoHON
MIPOKAPUOTUYECKUX KJIETOK. MeCcTO U pOJjib MPOKapuoT B OMOLIEHO3aX.

Ctpoenre u (GyHKIMOHUPOBAHHE DYKapuOTHUeCKOW kieTku. [lnasmaTtuueckas memOpana (miazmanemma). CTpyKTypa IJIa3MaTHUYECKOWM MeMOpaHBI.
TpancnopT BemiecTB depe3 IUIa3MaTHUYECKYI0 MeMOpaHy: maccuBHbIM (qud¢ys3us, obneruéHHas auddysus), akTUBHBINA (MEPBUYHBIA M BTOPUYHBII
aKTUBHBIA TpaHcropt). [lomymponuiniaeMocts MeMOpaHbl. Pa®oTa HaTpwii-KaaMeBOro Hacoca. DHIOLUMTO3: MUHOLUTO3, (aromuTo3. DK30IHUTO3.
Knerounas crenka. CTpykTypa v (pyHKIIUU KJIETOYHON CTEHKH PaCTEHHIA, TPUOOB.

[Mutomnazma. Lutozoms. L{utockener. [IBuxenne nutoruiasMel. Opranonbl kKieTki. OnHOMeMOpaHHBIC OPraHOMbI KIETKH: SHIOIIa3MaTH4YecKasi CeTh
(BIIC), anmapat l'ombmku, JTU30COMBI, UX CTpoeHHE M (YHKIMH. B3auMoCBsI3b OIHOMEMOpaHHBIX OPraHouIOB KieTKd. CTpoeHue TpaHyJspHOTO
petukynyma. Mexanusm wnanpaenenuss 6eaxkoé ¢ OIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3 KIJIETOYHBIX MeMOpaH. [mamkuii (arpaHyJsipHBIN)



SHJIOMIIa3MaTHYecKuil peTukyiayM. CekperopHast ¢yHkuus anmapara [onbmxu. Moouguxayusa 6eaxos ¢ annapame Ionvoocu. Copmuposka Oenkos 8
annapame I 0160xcu. TpaHCIOPT BelleCTB B KiIeTke. Bakyonu pactutenbHbix kieTok. Kiaetounsit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOMIBI KJIETKH: MUTOXOHIPUH, TUNACTHABL. [Ipoucxosicoenue mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepeoickosckuii, JI.
Mapaeynuc). Ctpoenne U (QyHKIUHM MHUTOXOHIApUH W Tuiactuia. [lepBuyHble, BTOPUYHBIE U CIOXKHBIE IUIACTUABI (OTOCHHTE3UPYIOLIMX AYKapHOT.
X0pOomIacThbl, XpOMOILJIACTHI, TEHKOIIACTHI BHICIIUX PACTEHUMN.

HememOpannsie opranouabl kiaeTkd CrTpoeHne M (QyHKIMM HeMeMOpaHHBIX OpraHOMIOB KJIEeTKU. PuGocomsbl. [Ipomesicymounvie ¢punamenmaol.
MukpodunamMeHTsl. Axkmunogvle Mukpoguiamenmosl. MBIIEYHBIE KICTKH. AKMUHOBble KOMNOHEHMbl HeMbluleuHblx KiemokK. MUKpOTpyOOUKH.
Knerounsiii nentp. CrpoeHue M [BMKEHUE J>XKTYTHUKOB M pecHHYEK. MUKpoTpyOouku wnuroruias3msl. lLleHTpuons. berku, accoyuuposanmvie c
MuKpoghuramenmamu u Mukpompyoouxkamu. Momopuwvie denxu.

Snpo. O6osouka sapa, XpOMaTHH, KAPUOIJIA3Ma, SAPBIIIKH, UX CTPOEHUE U QYHKIUU. SnepHblil OenakoBbiii MaTpukc. [IpocTpaHCTBEHHOE paciosoKeHue
XpOMOCOM B HHTep(dazHoM sanpe. Jyxpomamun u cemepoxpomamun. beaku XxpomMaTnHa — TUCTOHBL. Juuamuxa s0epHou 060104Ku 6 mumose. HoepHulii
mpaucnopm.

Knerounsie Bitouenusi. CpaBHUTEIbHASI XapaKTEPUCTUKA KJIETOK SYKapHOT (pacTUTEIbHON, )KUBOTHOM, TpUOHOM).

HemouncTpanumn. [Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupel u cxembl: «CTpoeHHE HYKapUOTHUECKOH KieTkn», «CTpoeHHue >KUBOTHOW KieTKu», «CTpoeHHe pacTUTEIbHOW KieTKu», «CTpoeHue
MHUTOXOHIpUNY, «Sapoy, «CTpoeHne nmpokapuoTnyeckoil kietkuny». O60pyaoBaHUe: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, KHUBOTHBIX
KJICTOK, MUKPOIIpenapaThl OakTepHalbHBIX KIETOK.

IIpakTuyeckas padora «3yueHue CTpOEHU KJIETOK pa3IMYHbIX OPraHU3MOBY.

JlaboparopHas padora «/3yueHre CBOWCTB KICTOYHOW MEMOpaHBI.

JlaboparopHas padora «/ccrnenoBanue mia3smMonnsa 1 IemjiIa3MoJIn3a B paCTUTEIbHBIX KIIETKaX).

IIpakTnuyeckas padora «l/3ydenue 1BM>KEHUS IUTOIIA3MBbl B pACTUTEIBHBIX KJIETKAX).

Tema 6. O0OMeH BelecTB U NPeBPaLcHNE JHEPIrUM B KJIIETKe

AccuMuiALng U AMCCUMWISLMS — JB€ CTOPOHBI MeTabomu3ma. Turmbl oOMEHa BeLecTB: aBTOTPO(QHBIM M rerepoTpodHbIii. Yyactue kKuciaopoia B
OOMEHHBIX Ipolleccax. DHEpreTuueckoe obecrneueHue KieTku: npespaiuieHue AT® B oOMeHHBIX npoueccax. PepMEHTATUBHBIM XapaKTep peaklui
KJIeTOuHOro Merabomu3Ma. dDepMeHThl, UX CTpOEHHue, cBOiicTBa M MexaHu3M aeictBus. Kodepmentsl. Orianuuss ¢(epMEHTOB OT HEOPraHMUYECKHX
KaTaJIM3aTOpOB. belkn-akTHBATOPBI U OEITKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (P€PMEHTATUBHBIX PEAKLUN OT PAa3IHMUHBIX (PAKTOPOB.

[TepBUYHBII CHHTE3 OPraHUYECKHX BEHIECTB B KieTke. DOTOCHHTE3. AHOKCUeeHHbl U OKCUceHHbll Gomocunmes y baxmepuii. Ceemocobuparowue
nUSMeHmbl U nueMeHmol peakyuonHo2o yenmpa. Ponp xmoporiactoB B mpouecce porocunreza. CeroBas u TeMHoBas (as3bl. Pomoodsixanue, Cs., Cs- u
CAM-munwt pomocunmesa. IlponyktuBHOCTD PoTOCHHTE3a. BimsiHre pa3nudnbix (pakTOpoB HA CKOPOCTh (hOTOCHHTE3a. 3HaUYeHUE (DOTOCHHTE3A.
XemocuHTe3. PazHooOpa3ue opraHM3MOB-XEMOCHMHTETUKOB: HUTPUPHUIMPYIOLUIHE OaKTepUH, *Keae300aKkTepuu, cepoOaKkTepuu, BOAOPOJHbIE OaKTepHH.
3HauyeHUEe XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. IIpogykTel OpoeHHS M MX HCIONB30BAaHUE YEJIOBEKOM. AHA’IpPOOHBIE MHKPOOPTraHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTEIN OOJIe3HEH.

AdpoOHbIe OpraHu3Mbl. DTallbl 3HepreTuueckoro oomMena. IloarorosurensHplii aTan. ['nMukoan3 — 0ECKUCIOPOIHOE paciIenieHHe TTI0OKO3BbI.



buonornueckoe OKHCIIEHHE, WM KJIETOUYHOE JbIXxaHWe. Polb MUTOXOHIpHI B Tporeccax OHOJIOrHMYecKOoro oOkucieHus. Llukimudeckwe peakiuu.
OxucnurensHoe hochopunupoBanue. Inepeus memopannozo epaduenma npomonos. Cunmesz AT®: paboma npomonnou AT@-cunmaswl. Ilpenmyiiectsa
a’po0HOro MyTH 0OMEHa BEIECTB Mepe aHadPOOHBIM. D PPEKTUBHOCTH YHEPTrETHIECKOr0 OOMEHa.

demoncrpauuu [Toprpetsr: [Ix. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuis! 1 cxembl: «DoTocuHTE3», « IHEpPreTuueckuii oomen», «buocuntes d6enka», «CtpoeHue pepMeHTa», « XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyI0BaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

IIpakTnueckas padora «/3yuenne kataauTHYECKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMepe aMujIa3bl WM KaTalla3bl)y.

JlaboparopHas pa6ora «/3yueHnue pepMeHTaTUBHOIO paCIIEIICHHUS MTEPOKCHIa BOAOPOAA B PACTUTENBHBIX U dKUBOTHBIX KJIETKAX).

JlaboparopHas pa6ota «CpaBHeHHE MTPOIIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HacsiencreenHas HH(pOpMaL M U peann3anus eé B KiIeTKe

Peakiiun matpuuHOro cuHresa. [IpUHIMI KOMIUJIEMEHTApPHOCTM B peaKUMSIX MATPUYHOTO CHUHTe3a. Peanmuzanus HAcleACTBEHHOH WHQoOpManum.
I'enernueckuit kox, ero cporcrea. Tpanckpunuus — matpuunblii cuHTe3 PHK. [IpuHIMIEI TpaHCKpUNIIUMN: KOMIUIEMEHTAPHOCTh, AHTHIIAPaJUIEIBHOCTD,
acumMMeTpruaHOCTh. Cozpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue TpancnoptHbix PHK B 6uocunTese 6enka. ¥YcnoBusa Ouocunresa 6enka. KogupoBanue amunokucinor. Poibs pubGocom B
OunocuHTEe3€e OenKa.

Cospemennvie npedcmagnenus o cmpoeHuu ceHog. Opranuszalus reHoMa y MpoKapuoT U dyKapuoT. Perynsins ak THBHOCTH T€HOB y TpokapHoT. [ unoresa
omnepoHa (d. XKako0, XK. Mano). MonekyiapHvle mexanuzmvl 3Kcnpeccuu 2eHo8 y sykapuom. Ponw xpomamuna 6 pezynsyuu pabomsi 2enos. Perynsamus
O0OMEHHBIX IpolieccoB B kieTke. Kiierounslit romeocTas.

Bupychl — HeksieTouHbIe (POPMBI XKU3HU U 00MraTHbIE Mapa3uThl. CTpOeHUE MPOCTHIX U CIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros. JKuznenHbwli
yurn JIHK-cooeporcawux supycos, PHK-codepaicawux supycos, b6akmepuoghazcos. Obpamuas mpaHckpunyus, pedepmasd, UHmezpasa.

BupycHsbie 3a001eBanms 4yenoBeka, ;kuBoTHbIX, pactenuii. CITN/, COVID-19, connanbHbIe 1 MEIUIIMHCKIE TPOOIEMBI.

buoungpopmamuka: unmeepayus u amanuz dorvwux maccueos («bigdatar) cmpyxkmypuvix Ouonocuveckux oanmwvix. Hamomexwonocuu 6 o6uonocuu u
meouyune. l[Ipoepammupyemvie pynxkyuu 6eakos. Cnocobwvt 00cmasKu 1eKapcma.

Hemonctpamuu. Iloptpersi: H. K. Kombros, JI. U. MBanoBckuii. Tabmumbl um cxembl: «buocuHTes Oenka», «l'eHeTmueckuiél kom», «Bupycw»,
«bakTepuodarmy.

JlabopaTopHnasi pabota «Co3naHue MOJICJIA BUPYyCay.

Tema 8. ZKu3HEeHHBIN IUKJ KJIETKHU

Knerounsiii nuki, ero mepuoasl U perymsnus. Marepdaza u Muto3. OCOOEHHOCTH MPOIECCOB, MpoTeKaromux B uHTepdasze. [loaroroBka KiIeTku K
nenenuto. [Ipecunrernyeckuii (MOCTMUTOTUYECKHI), CHHTETUUECKUN U TOCTCUHTETUUECKUH (IIPEMUTOTUYECKUI) TEPH OBl UHTEP(A3BI.

Marpuunbiii cunte3 JIHK — permmkanus. [Ipunuune! perumkanuu JJHK: komIieMeHTapHOCTb, NMOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAJUIEIbHOCTD.
Mexanusm perummkanun JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! U Tenomepasa. XpOMOCOMHBIM HA0Op KJIETKH — KapuOTHI. JUMIOUIHBIN U
raruIonTHBINA HaOOPB! XpoMocoM. ['omonornyHbie XpoMocoMbl. [10710BEIE XPOMOCOMBEI.

Jlenenune kietku — Muto3. CTaguu MHUTO3a U MPOMCXONAIINE B HUX Mpouecchl. Tumsl muto3a. KapuoknHes u muTokuHe3. buonornueckoe 3HaueHue
MUTO3A.



Perynsmus MUTOTHYECKOTO IIUKJIA KiIeTKu. [IporpaMMmupyemas kieTodHasi rTuOeb — aronTos.
Knerounoe siapo, xpoMocombl, GyHKIIMOHANBHAS TeHOMUKA. Mexanusmvl npoaugepayuu, ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugposas
KiemKka» — ouourgopmamuyeckue Mooenu QyHKYUOHUPOBaAHUsL KIemKU.

JemoncTpanuu. Tabmuiel u cxeMbl: «KU3HEHHBIN UK KIETKUY», «Muto3», «Ctpoenue xpomocomy, «Penmukanust JJHK».
O6opynoBaHue: CBETOBONH MHUKPOCKOI, MUKpoIpenapaThl: « MHUTO3 B KJIeTKaX KOpEIIKa JIyKay.
JlaboparopHas padora «/3yueHrne XpoMOCOM Ha F'OTOBBIX MUKPOIpENnapaTaxy.
JlagopaTopHas padora «HabmoneHre MUTO32a B KIIETKAX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOIIPEIapaTax).
Tema 9. CTpoenne U (pyHKIIMU OPraHU3MOB
buonornueckoe pasHooOpazue oprann3mMoB. OITHOKIETOUHbIE, KOJTOHUAIBHBIE, MHOT OKJIETOUYHBIE OPTaHU3MBI.
Oco0OeHHOCTH CTPOEHHS U >KU3HENEATEIbHOCTH OJHOKJIETOUYHBIX OPraHu3MOB. bakTepuu, apxeH, OJHOKJIETOUHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCIH,
Japyrue npoTucTsl. KogoHHallbHbIE OpraHU3MBI.
B3anMocBs3b yacteil MHOIOKJIETOYHOr O Oopranu3ma. TKaHu, Opranbl U cCUCTeMbl opraHoB. Opranusm Kak eauHoe 1enoe. 'omeocTas.
Tkanu pactenmii. TUIBI pacTUTENBHBIX TKaHEW: 0oOpa3oBaTeNbHAs, MOKPOBHASA, MPOBOJAIMIAS, OCHOBHAs, MexaHWdyeckas. OCOOEHHOCTH CTPOCHH A,
(GYHKUMI 1 pacrooKeH!s TKaHEel B opraHax pacTeHUH.
TkaHM )KUBOTHBIX M Y€JIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SMHTENHANIbHAS, COSAMHUTENIbHAS, MblIIeuHas, HepBHas. OCOOEHHOCTH CTpOeHUs, QYHKIHUA U
pacnoyioKeHUsl TKaHEeW B OpraHax >KMBOTHBIX M UEJIOBEKA.
Opranbl. BereratuBHble U reHepaTUBHBIE OPraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX U yeioBeka. DYHKIIMU OpraHOB M CUCTEM OpPTraHOB.
Omnopa Tena opranu3moB. Kapkac pacrennii. CkeneTsl OHOKJIETOYHBIX ¥ MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl 1 BHyTpeHHUM ckener. CTpoeH e u
TUTIBI COSANHEHUS KOCTEH.
JIBm>xeHue opraHu3MoB. J[BMKEHHE OIHOKIIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KT'YTUKOBOE, PECHUYHOE. [[BM)KEHHE MHOTOKJIETOUYHBIX PACTCHHM:
TPONMU3MBI M HACTHH. J|BH)KEHNE€ MHOTOKJICTOYHBIX )KHBOTHBIX M UYEJIOBEKA: MbIIIIeuHas cucTema. Pedexc. CkeneTHbIe MBIIIIIB U UX padoTa.
[Iutanue opranusmoB. [lorjomeHue BOIBI, YIJIEKHCIOrO Ta3a M MHUHEPAJbHBIX BEIIECTB pacTeHUsMH. [IuTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE H
BHYTPUKJIETOYHOE TmHIeBapeHue. llutaHue MO3BOHOUHBIX JKMBOTHBIX. OTHensl MNHIIEBAPUTENBHOIO TpakTa. [lWIeBapUTeNbHBIE JKEJE3bl.
[InieBapuTenpHas CUCTEMA YEJIOBEKA.
Jlpixanue opranu3moB. Jlpixanue pacteHuid. J[pixanue >kuBoTHBIX. udy3us razoB yepe3 moBepxHOCTh kieTku. KokHoe nbixaHue. [lpixaTenbHas
noBepxHocTh. JKabepHoe u né€rouHoe apixaHue. [[pIXxaHuWE MO3BOHOYHBIX >KUBOTHBIX M YEJIOBEKA. DBOJIOIUMOHHOE YCIOKHEHHE CTPOSHHS JETKUX
M03BOHOYHBIX JKMBOTHBIX. J[pIXaTtenpHas cucreMa 4yenoBeka. MexaHu3M BEHTWIALMM JIETKUX Yy NTULl U MJIEKONUTAIOLMX. Perymsamus abixaHus.
JlpixaTeapbHbIe 00bEMBI.
Tpancropr BemiecTB y OpraHu3MoB. TpaHCIOPTHBIE CHUCTEMBbI pacTeHHH. TpaHCHOPT BEIIECTB Yy KMUBOTHBIX. KpOBEHOCHas cucTemMa M €€ OpraHsl.
KpoBeHnocHasi cucteMa NMO3BOHOYHBIX XHUBOTHBIX W dYesoBeka. Ceppue, KpOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaleHus. DBOIIOLUOHHbBIE
YCIIOKHEHHS CTPOCHUS KPOBEHOCHOM CHCTEMBI MO3BOHOUYHBIX )KMBOTHBIX. PaboTa cepana u e€ perymsius.
Boinenenne y opranusmoB. Beigenenue y pactenuil. Beinenenue y ;xkuBotHbix. CokpatuTenbHble Bakyonu. Opransl BeiaeneHus. Ouibtpanus, cekpenus
1 00paTHOE BCacChIBaHHWE KaK MEXaHU3MBI pa0OThI OPraHoB BbiieneHHs. CBs3b MOJIOCTH Tella ¢ KPOBEHOCHOW M BBIICTMTENLHON cucTeMaMu. Boinenenue y
MMO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u pyHKimonupoBanue Hepona. O6pazoBaHre MOYH Y YelTOBEKA.



3amuTa y OpraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuid M LUCTHI MPOCTEHINNX. 3alIUTa Y MHOTOKJIETOYHBIX PACTEHHUM.
Kyrtukyna. Cpencrsa maccCUBHOM M XUMUYeCKOU 3aUThl. DUTOHILIMUIBI.

3amuTa y MHOTOKJIETOUHBIX )KHBOTHBIX. [IOKpOBBI M MX MPOM3BOMAHBIE. 3amuTa opraHu3Ma ot OosnesHeil. IMMyHHas cucrema denoBeka. KineTowuHblid
TYMOpaJbHBI UMMYHUTET. Bpoxk1EHHBINA 1 TPHOOPETEHHBIN crenuduueckuii UMMyHHUTET. Teopust KIOHaIbHO -cefleKTuBHOro uMmyHuteta (I1. Dpnux, ©.
M. Bepner, C. Tonerasa). BocnanutenbHbie OTBETHI OPraHu3MOB. PoJib BpOXKAEHHOT 0 UMMYHHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBAHMIA.
PazapaxxuMocTh U perymsiuus y opraHu3mMoB. Pa3fipaXKuMocTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PaznpaxxuMocTh W peryssdius y pacTeH uil.
PocTtoBbie BeniecTBa u UX 3HaYEHUE.

HepBHas cucrema u pednextopHas perynsanus y ;kuBoTHbIX. HepBHas cucreMa u €€ oTaesnbl. DBOJIIOIUOHHOE YCI0KHEHHE CTPOSHHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OT/IEINbI TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX )KMBOTHBIX. Pediekc u pedraexropnas nyra. beaycioBHbie U yCIIOBHBIE PE(IIEKCHI.

['yMopanbHast perynsiuus U SHIOKPHUHHAs CHUCTEMa >KMBOTHBIX M uenoBeka. JKese3bl SHAOKPUHHOW CUCTEMBl U MX TOPMOHBL. JleliCTBME TOPMOHOB.
B3aumocBs3b HEpBHOI U SHAOKpUHHOU cucTeM. [ umoranamo-runodusapHas cuctema.

Hemonctpamun Iloptper: WM. II. IlaBmoB. Tabmuubr u cxembl: «OIHOKIETOYHBIC BOAOPOCIH», «MHOTOKJIETOYHBIC Bomopocian», «bakrtepuny,
«[Ipocreiimme», «Opranbl IBETKOBBIX pacTeHMiD», «CHCTEeMbl OpraHOB IO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMmbIx», «TkaHu
pactenuit», «KopueBsie cucrembl», «Crtpoenue crednst», «CTpoeHHE JHMCTOBOM TIUIACTUHKHY», «TKaHW IKUBOTHBIX», «CKeJleT YeloBeKay,
«IIumeBaputenbHas cucremay, «KpoBeHocHas cucrema», «J/lpixarenpHas cucrema», «HepBHas cucrtema», «Koxa», «MplmeuHas cucremay,
«BpinenurenbHas cucreMa», «JHIOKpUHHas cuctemay, «CtpoeHue Mblmuby, «MMMmyHuter», «KumeunononoctHeie», «CxemMa NMUTaHUS PAaCTEHUID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapbl», « CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue J0K1eBoro yepns», «HepBHas
cucreMa pwiO», «HepBHas cucrema marymkn», «HepBHas cucrema mnpecMmblkarommxcs», «HepBHas cuctema nruiy, «HepBHas cucrema
MIeKonuTaromux», «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIpPENapaThl OJHOKIECTOYHBIX OPTraHU3MOB, MHUKPOITPENapaThl TKaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKII MU
HaCEKOMBIX, HUTJIOKOKUX, KUBBIE IK3EMIUJISIPhl KOMHATHBIX PACTEHHUH, TepOaprl PacTCHHUI pa3HBbIX OTACJIOB, BIAXXHbIC TPEmapaThl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX XMUBOTHBIX, CKEJIET YeJIOBEKa, 00OpYJOBaHUE IJIs JEMOHCTpAIlMU MOYBEHHOTO W BO3AYIIHOIO MHUTAHU A
pacTeHul, paculeUieHus] KpaxMmaja W OelIKOB Mmoj JaeicTBueM (epMEeHTOB, 00OpYAOBaHHME IJIsI JEMOHCTPAIlMU ONBITOB MO HM3MEPEHHIO >KU3HEHHOU
E€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX ABHKEHUN, MOJEIN IT'OJIOBHOI'O MO3Ta PAa3JIMYHBIX JKUBOTHBIX.

JlabopaTopHnasi pabora «/3yyeHue TkaHel pacTeHUN».

JlabopaTopHnasi pabora «/3yueHre TKaHel )KUBOTHBIXY.

JlabopatopHas pa6ora «/3yueHrne opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOKeHHe ¥ pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHHUS OpPraHMW3MOB: Oecrosioe (BKJIOYas BEreTaTUBHOE) M TOJIOBOE. Buabsl Oecrmosioro pa3MHOXKEHHUS: MOYKOBAHUE, CHOPYJIALHS,
(dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pazmuoxenue. IlonoBeie kineTku, uian ramersl. Meito3. Ctaauu meiio3a. [loBenenune xpomocom B Meitoze. Kpoccunrosep. buonorunyeckunii
CMBICJI MEH03a U MOJIOBOIO nporecca. Melno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[MpenzaponsimeBoe pa3sutue. ['amerorenes y >kuBoTHBIX. [lomoBbie kene3pl. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX KJIETOK. CriepMaTOreHe3 U OOTeHEs.
CrpoeHue MoJIOBbIX KIETOK.

OnogoTBOpEHUE U AMOPUOHATIBHOE pa3BUTHE KUBOTHBIX. CITOCOOBI OIIJIOOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.



NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpPHONIOTHS — HayKa O pPa3BHUTUU OPraHU3MOB. MopghozceHe3 — 00Ha U3 21ABHLIX NPoOIeM
ambpuonoeuu. Konyenyus mopghocenos u moodenu mopghoceneza. Cragum >MOpHOTreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). JIpoOnenue. Twurbl
npoOneHus. /[lemepmunuposannoe u HeoepmMuHuposanHoe opobaenue. bracmyna, muner 6aacmyn. OCOOSHHOCTH IPOOJICHHUS MIIEKOMUTAIOIINX.
3apoaplieBbie TUCTKH (TacTpyJIsms). 3aKiaJKka OPraHoB M TKaHEH W3 3apOBIMIEBBIX JMCTKOB. B3anMHOE BIMSHNUE YacTel Pa3BUBAIOIIETOCS 3a pObIIIA
(aMOpHroHabHASI MHAYKIIHS ). 3aKIaKa IjIaHa CTPOCHUS KUBOTHOTO KaK pe3ybTaT UEPAPXUUECKU X B3aUMO/ICH CTBUI TeHOB. BiusiHue Ha aMOproOHaIBHOE
pa3BUTHE pa3IMYHBIX (DAKTOPOB OKPYKAIOIIECH CpPEIbl.

Poct u pasButne xuBOTHbIX. [locTamMOpuoHanbHbll nepuon. Ilpsmoe u Hempsmoe pasButue. PaszButue ¢ meramopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMUeCKOe 3HAYEHHE MPSIMOTrO M HENPSIMOrO Pa3BUTHSA, UX PACIHPOCTPAaHEHHE B Npupone. THMbl pocTa >KUBOTHBIX.
@DakTopbl PEryJALHUA POCTa )KUBOTHBIX U denoBeka. CTaauu MOCTAIMOPUOHAILHOTO Pa3BUTHS Y KUBOTHBIX M yenoBeka. [lepuoasl oHTOreHe3a 4enoBeka.
Crapenue U cMepTh KaKk OMOJIOTHYECKHE MPOIIECCHI.

PasmHoxxenue u pasButue pacteHuil. I'ameroput u crnopodut. Meiio3 B KH3HEHHOM IuKIe pacreHuil. OOpa3zoBaHHe CIOp B Mpolecce Menosa.
I'amerorenes y pacrenuii. OmionoTBOpeHNE U Pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BolHOE OIIOJ0TBOPEHKE Y IIBETKOBBIX pacTeHuid. O 6pa3oBanue u
pa3BuTHE ceMeHU.MeXaHu3Mbl PEryJILUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

demonctpamuu. [Toprpersr: C. I'. HaBammn, X. [llnmeman. TaGnumbl u cxembl: «BeretatuBHOE pa3MHOXKEHHE», « THUIBI OECIOIOr0 pa3MHOKEHUS,
«Pa3zMHOXEHHE XJIaMUAOMOHaAbD», «Pa3zMHOXeHue H3BriIeHb», «PazMHOxeHune ruapel», «Menos», «Xpomocombl», «l'amerorenes», «CrpoeHue
SIMLIEKJIETKU U cliepMaTo3ouay», «OCHOBHbBIE CTauu OHTOreHes3ay, «lIpsMoe u Henpsimoe pa3Butue», «PazpuTre Malickoro xxykay, «Pa3Butue capanumy,
«Pa3Butue JaAryumkmn», «/IBoifHOE OMI0OTBOPEHUE Y IBETKOBBIX pacTeHHi», «CTpoeHne CeMsH OJHOJOJIbHBIX U JIBYJOJbHBIX pacTeHUN», «K13HEeHHbIN
LIUKJI MOPCKOM KammycThl», « KU3HEHHBIN UK MXa», « KU3HEHHBIN [TUKI TaOPOTHUKAY, « KU3HEHHBIN IUKII COCHBI.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIpENapaThl SHIEKJICTOK U CIIEpPMATO30UI0B, MOIeNb «L[UKII pa3BUTHSI JIATYIIIKI.

JlabopaTopHasi padora «/3ydeHue cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOMpenapaTax.

JlabopaTopHasi paboTa «BpIsiBlIeHHE TPU3HAKOB CXOCTBA 3apOAbIIICH MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHuEe OpraHoB Pa3sMHOXKEHUSI BBICIIMX PACTECHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropus craHoBIIEHUS U pa3BUTHs T'€HETUKU Kak Hayku. Pabotsl I'. Mengens, I'. ne ®pusza, T. Moprana. Poinb oTeuecTBEHHBIX yU€HBIX B Pa3BUTUU
renetrku. Pa6otel H. K. Konbioa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapnieuenko, 0. A. ®unmumuenko, H. B. Tumodeesa-Pecosckoro.
OCHOBHBIE T'€HETUYECKUE IIOHATUS U CUMBOJBI. ['OMOJOTrMYHBIE XPOMOCOMBI, aJIEJIbHbIE TEHbI, AJbTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIM U
pelLleCCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TePO3UT0Ta, YUCTAs JIUHUA, TUOPUIBI, TeHOTUI, GpeHoTun. OCHOBHBIE METOJbl T€HETUKU: THOPUI0IOTUIECKUH,
LATOJIOTMYECKHI, MOJIEKYJIIPHO-TE€H ETUY €CKHMN.

demoncrpauuu. [loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A.
Owmmuenko, H. B. Tumodees-Pecockuii. Tabmuiisl u cxembl: «MeTombl TeHETUKN», «CXEMBI CKPEIIMBAHUS.

JlaboparopHas padora «J/[po3odmuiia kak 00bEKT 'eHETHISCKUX UCCIICTOBAHUN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHIens — 3aK0H eIMHO00pa3usl THOPUAOB MEpBOro mokojeHus. [IpaBuno momuHupoBanus. Bropoi
3aKOH MEeHelsl — 3aKOH paclIeIIeHUs MPU3HAKOB. [luToornueckne 0CHOBBI MOHOTHOPUTHOTO CKpEIMBaHus. [ MImoTe3a YncTOTh raMeT.
AHanmu3upymoliee ckpenBanue. [IpoMmexyTounblii XapakTep HaciaeaoBaHus. Pacuienienre npu3HakoB MPU HEMOJHOM JOMUHUPOBAHUHU.



JuruOpuaHoe ckpernmBaHue. Tpetuid 3akoH MeHIens — 3aKOH HE3aBHCHUMOrO HAcJIeOBaHUs MpPH3HAKOB. L[MTOJOrMYecKue OCHOBBI JTUTHOPHIHOIO
CKpEILLMBaHUs.

Cuennennoe HacnenoBaHue npu3HakoB. Pabotel T. Moprana. CuenyieHHOe HAacleA0BaHUE I'€HOB, HApYIIEHUE CLETUICHUS] MEXy T'eHaMH. XPOMOCOMHast
TEOPHsI HACIIECTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBIM MEXaHU3M ONpEAENeHUs Mojia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOrameTHsli M TeTeporaMeTHbId IOJI.
I'enernueckas CTpykTypa NOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CHETJIEHHBIX C ITOJIOM.

l'enoTun kak nenoctHas cucremMa. llneioTponuss — MHOKECTBEHHOE JIeiCTBUE reHa. MHOKECTBEHHBIN auien3M. B3auMoaelcTBue HeaulebHbIX TEHOB.
Kommiementapaocts. Onuctas. [Tonumepus.

['enernueckuii KOHTPOJIb PA3BUTHS PACTEHHM, KUBOTHBIX M YEJIOBEKa, a TaKkKe (PU3MOJIOTHYECKUX IMPOIECCOB, MOBEACHUS U KOTHUTUBHBIX (PYHKIIHUM.
I'eneTnueckre MeXaHU3Mbl CUMOHMOI€HE3a, MEXaHHM3Mbl B3aHUMOICHCTBHS «XO3SIMH — MapasuT» U «XO35IMH — MHKpOOHOM». ['eHeTndeckue acreKThbl
KOHTPOJISI M U3MEHEHUS HACIIeACTBEHHON NH(POPMAIIUU B TIOKOJICHUAX KJIETOK U OPraHU3MOB.

Hdemoncrpanuu. [loptpersi: I'. Mengens, T. Mopras.

Tabmuupr u cxemsl: «llepBblii u BTOpoOM 3akoHbl Mennens», «Tperuil 3akon Mengens», «AHamusupymouee ckpemuBanue», «HenonHoe
noMuHUpoBaHue», «CLelIeHHOe HacjeloBaHuEe MpU3HAKOB y npo3oduibl», «l'eHeruka mona», «Kapuorun uenosekay, «Kapuotun npozoduisy»,
«Kapuotun ntuis», « MHOKECTBEHHBIN alienn3My», «B3auMoelicTBue reHoBy.

ObopynoBanue: MoOJeNb Al JEMOHCTpAIlMM 3aKOHOB €JUHO00pasus THOPHAOB IMEPBOTO MOKOJIEHUS W pacUISIUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAllMM 3aKOHAa HE3aBUCHUMOIO HACIEIOBAHUS IPU3HAKOB, MOJENb JUIS JEMOHCTPALMU CUENJICHHOIO HACJIEIOBaHUs IPU3HAKOB, CBETOBOM
MHUKPOCKOII, MHKpompernapat: «Jlpo3odunay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y TPO30(DUIBI».

IIpakTuyeckas padora «/3yueHue pe3ynbTaToB TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

BsaumogeiictBue renotumna u cpensl mpu GopmupoBaHuu GeHoruna. M3MeHYnBOCTh Mpu3HaKoB. KaduecTBeHHbIC M KOJTMYECTBEHHBIC MPH3HAKU. Bu b1
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.

MoaupukanroHHas U3MEHUUBOCTh. Poib cpensl B hopMupoBaHUM MOAK PUKALMOHHON u3MeHunBocTH. Hopma peakiuu npusHaka. BapuanuonHsslil psaa u
BapuainonHas kpusas (B. Moranncen). CoiicTBa Moau(UKallMOHHONW U3MEHUHNBOCTH.

I'enoTunuueckas n3MeHYnBOCTh. CBOMCTBA T€HOTHITIMYECKOM U3MEHYUBOCTH. BHUIbI T€HOTUITNYECKONW M3MEHUYNBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.
KombOunatuBHas n3aMeH4YuBOCTb. Meiio3 1 MoJI0BOi MpoIiecc — OCHOBa KOMOWHATUBHOM M3MEHYHUBOCTU. Pollb KOMOMHATHBHON N3MEHYMBOCTH B CO3JaHUH
TeHETUYECKOro pa3Ho00pa3us B Ipeesiax 0OJHOIo BUa.

MyTauuoHHasT W3MEHYMBOCTh. BuUIbl MyTaluii: TE€HHbIE, XPOMOCOMHBbIC, T'€HOMHbIE. CIOHTaHHbIE M WHIYLMPOBAHHBIE MyTaluH. SJIEepHBIE U
uuTorna3MaTuyeckue Mytauud. CoMaTU4ecKue U MOoJIOBble MyTauMH. [[pUYMHBI BOSHUKHOBEHHS MyTauuid. MyTareHbl U MX BJIMSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TIOMOJOTMYECKMX psoB B HacieacTBeHHOM wu3meHuuBoct (H.M. Basunos). Bresnepnas
W3MEHYMBOCTh U HACJIEACTBEHHOCTD.

DOnucenemuka u SNUEHOMUKA, POJIb INUSEHEMUYECKUX PaKmopo8 8 HACIe00 8AHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 ) OPSAHUMOS.
Hemonctpamuu. Iloprpersr: I'. ne ®pus3, B. Horanncen, H. W. BaBumo. Tabmuier u cxembl: «Bumabl m3aMeHUMBOCTHY», «MoaudukanuoHHas
U3MEHYMBOCThY», «KoMOMHaTUBHASA U3MEHYUBOCTHY, «Meilo3», «OmnonoTBopenue», «I eHeTnueckue 3a00J1€BaHUs YeJloBeKay, « Buabl MyTanuiiy.



ObopynoBaHue: )KUBBIEC M TepOapHBIE IK3EMITISIPHl KOMHATHBIX PACTEHUHN, pUCYHKH ((poTorpaduu) KUBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYNBOCTH .
IIpakTuyeckas padora «lccrenoBanme 3aKOHOMEpPHOCTEH MOAM(MUKAIMOHHON H3MEHYMBOCTH. [loCTpoeHrne BapHalMOHHOTO psia U BapUAIlMOHHOM
KPUBOW».

JlaboparopHas padora « MyTarnuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIPEIapaTax)y.

Tema 14. I'eHeTuKa yes10BeKa

Kapuotun denoBeka. MexayHapoaHas mOporpaMMa HCCIEAOBaHHMS T€HOMa 4YeloBeKa. MeToabl M3y4deHUs TEHETHMKH YeJIOBEKa: T'€HEeaJOrMYecKuil,
OJIM3HELOBBIA, I[MTOTCHETUYECKUH, TOMYJSIIMOHHO-CTATUCTUYECKHHM, MOJIEKYyJIsipHO-TeHeTuueckuii. COBpEeMEHHOE OIpeesieHue TeHOTHUIIA:
MOJIHOT€HOMHOE CEKBEHHPOBaHUE, T€HOTUIIHPOBaHUE, B ToM yucie ¢ nomomibio [II1[P-ananu3a. HacnencrBennsie 3a0oneBaHus udenoBeka. | eHHbIE U
XpOMOCOMHBIE 0OJIe3HU 4elioBeKa. bojiesHn ¢ HaclenCTBEHHOW MpPenpacroNiokKEeHHOCThI0. 3HaUY€HUE MEAMIIMHCKON T€HETUKH B TMPENOTBpPAILCHUU U
JICYEHUU TEeHETHUYeCKUX 3aboseBaHMil yenoBeka. MeaMKO-TeHEeTHYeckoe KOHCYJIbTHpoBaHUE. CTBOJOBbIE KJIETKU. [IOHATHE «T€HETHYECKOro Tpy3an.
DTUYECKHE aCeKThl UCCIeIOBAaHUI B 00J1aCTH PEJaKTUPOBAHUS I'€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (hakTOPHI MOBBIILICHHOW YyBCTBUTEIBHOCTH YeNOBeKa K (PM3HMUECKOMY M XUMHUYECKOMY 3arpsA3HEHHIO OKpYyKaroliel cpeabl. ['eHeTnyec kas
MIPePacoIoKEHHOCTh YelloBeKa K matojorusm. Jlemoncrpauun. Tabmumis u cxembr: «KapuoTtun yenoBeka», « MeTobl H3y4eHHs TEHETHKU YET0BEKay,
«["eneTnveckue 3a00IeBaHUS YEIOBEKA.

IIpakTnuyeckas padora «CocraBieHue U aHaJINU3 PO OCIOBHON.

Tema 15. Cenexuusi opranu3mMoB

JloMecTHKaIusl M CeNeKIus. 3apOoXJACHHE CceleKuuu U jaomectukanuu. Yuenue H. M. BaBunmoBa o LleHTpax MpOUCXOXIEHUS M MHOTrooOpasus
KyJIbTYpHBIX pacTeHui. Ponb cejekuuu B CO3AaHUU COPTOB PACTEHUM U MOPOA KUBOTHBIX. COpT, mopoja, mITaMM. 3aKOH TOMOJIOTUUECKUX PSAIOB B
HaciencTBeHHOM n3meHunBoctd H. V. BaBuiioBa, ero 3HaueHue 1 celeKLIMOHHON paOoThI.

MeTonbl CceNneKIMOHHOW paboThl. M cKycCcTBEHHBIH OTOOp: MacCOBBIM W WHAMBUAYAJbHBIA. OTambl KOMOWHAIIMOHHOW cenekinuu. lcnbeiranue
MIPOU3BOAMTENEH IO MOTOMCTBY. OTOOpP MO T€HOTHITY C TIOMOIIBIO OIIEHKH ()EHOTHIA ITOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMonisio aHamu3a JIHK.
VcKkyCcCTBEHHBINH MyTareHe3 Kak MeTOJ] CEJIEKIIMOHHON paboThl. PanuanoHHbI U XMMUYECKHI MyTareHe3 Kak MCTOYHUK MYTalllid y KyJIbTYPHBIX (OpM
opranu3MoB. M crionp30BaHne TeHOMHOTO peJaKTHpOBaHus U MeToA0B pekoMOuHaHTHBIX JIHK asst momydennst ucxogHoro marepuasna uisi CeeKIHH.
[Monyuenue monmunnounoB. BuyrpuBugoBas rubpuaunsauus. bimskopoacTBeHHOe cKpelnuBaHue, Wi UHOpUAMHT. HeponcTBeHHOE CKpeluBaHue, U Jin
ayTOpuauHr. I'eTepo3uc u ero npuyuHsl. Vcrnonap3zoBanue reteposuca B cenekuuu. Otaanénnas rudpuausanus. [Ipeononenue 6ecnaoaus MexKB HI0BbIX
rudpuaoB. JlocTHKeHHs CeeKIUN PAaCTEHUI U KUBOTHBIX. «3e1éHaAs pesontoyusy.

CoxpaHeHne M H3y4yeHHE TEHETHUYECKUX PECypCOB KYIbTYPHBIX pACTEHUH M WX IUKUX pPOAMYEH M CO3JaHUS HOBBIX COPTOB W THOPHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD. M3yuenue, coxpanenue u ynpagienue 2eHemudeCKuUMyu pecypcami CelbCKOX03AUCMBEHHBIX U NPOMbICIOBbIX HCUBOMHBIX
8 Yenax YAyuuleHus CYwecmeyiowux u co30aHus HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM YUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX
uccnedosaHuil, nepeoosvix uoetl U nepcneKmueHbIX MexHON02UL.

HMemonctpanuu [Toprpers: H. . Basunos, U. B. Muuypumn, I'. 1. Kapneuenxo, I1. I1. JIykssnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.
Tabmumer 1 cxembl: «L[eHTpBI TPOUCXOXKIECHUS W MHOT000pasusi KyJIbTypHBIX PACTEHUN», «3aKOH TOMOJIOTMYECKHX PSIO0B B HACIEICTBEHHOM
U3MEHUYHUBOCTUY, «MeTofbl cenekuuny, «OTnanénnas rudpuausanusy, «MyTarenes».

JlabopaTopHasi padora «/3ydeHue coOpToB KyJIbTYPHBIX PACTEHUH U MOPOJ IOMAITHUX KUBOTHBIX).

JlabopaTopHasi padora «/3yyeHrue MeTo/I0B CENICKIMU PAaCTEHUI».



Jdkckypeusi  «OCHOBHBIE METOABI M JIOCTHIXKEHUS CENEeKUUMU PpPacTeHMH M KMBOTHBIX (HAa CEJNeKIUOHHYIO CTaHLUIO, IIJIEMEHHYIo (depmy,
COPTOHCIIBITATENILHBIN YIaCTOK, B TEININYHOE X034HCTBO, B JAOOPATOPHIO arpOYHUBEPCUTETA HITH HAYYHOT'O IIEHTPA)».

Tema 16. buorexHoorust U CHHTETHYECKasA O0MOI0THSA

OOBbeKThl, HCHONb3yeMble B OHOTEXHOJOTMH, — KJIETOUYHbIE W TKaHEBbIE KYJIbTYpPbl, MHUKPOOPraHM3MBI, HMX XapaKTepUCTUKA. TpaguiloHHas
OMOoTexXHOJIOrUsA: Xjae0oneyeHne, MoaydeHrne KUCIOMOJIOUHbBIX TPOAYKTOB, BUHOAeNNEe. Mukpoouogornueckuii cuare3. O0beKThl MUKPOOHOIOTHYEC KX
texHonorui. [IponzBoacTBo 6enka, aMUHOKHCIOT M BATAMUHOB.

Co3nanue TEXHOJIOTMH M WHCTPYMEHTOB IIEJICHAIIPABIEHHOTO W3MEHEHHS M KOHCTPYHUPOBAaHUS T€HOMOB C LIEJbIO0 IMOJY4YEHHS OPraHU3MOB U HX
KOMIIOHEHTOB, COJIEp)KaIllMX HE BCTPEYAIOLIMECS B IPUPOE OMOCUHTETHUECKHE TYTH.

Knerounas umxeHepus. Metonbl KyJabTypbl KJIETOK M TKaHeW pacTeHuil M >kMBOTHBIX. KprobGanku. ComaTnueckas ruOpuan3anus U COMaTHYECKHM
sMOpuoreHe3. lcrnonb3oBaHue TramjloMJJOB B CEIEKIMM pacTeHuil. [lomyuenue MOHOKIOHANbHLIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U
NONUKIOHANbHEIX anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIJIOAOTBOpEHHE. PEKOHCTPYKIMS SHLEKISTOK M KIOHMPOBAHHE JKMBOTHBIX. MeTon
TPaHCIUIAaHTALUY Jep KIETOK. TexHono2uu 0300po6ietus, KyIbmueupo8anus U MUKPOKIOHANbHO20 PAZMHONCEHUS CENbCKOXO03AUCMEEHHbIX KYIbIMYp .
XpoMocoMHas U reHHasi MHKeHepus. VckyccTBeHHBIN CHUHTE3 reHa U KoHcTpyupoBaHue pekomOunanTHbix JAHK. Cozoanue mpanceennvix opeanusmos.
JIOCTM>KEHUS U MePCIEKTUBBI XPOMOCOMHOM U T€HHON MH)KEHEPHH. DKOJIOrNYECKHE U ITUYECKUE TPOOJIEMbI T€HHOW UHKEHEPHUH.

Menunmackue ouorexnosoruu. [Toctrenomuas mudposas meauuna. [P -guarnoctuka. MerabonoMHbIN aHAIN3, TEHOLICHTPUYECKUA aHAIU3 MTPOTeoOMa
YeJ0BEKa JJIS OLEHKH COCTOSHMSI €ro 370poBbs. VIcronb30BaHME CTBOJOBBIX KJIETOK. TaprerHas tepamus paka. 3D -OuoMH>KeHepus A pa3pabOTKH
(byHIaMEHTAJIBHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/aHHs KOMIUIEKCHBIX TKaHEH COYETaHHEeM TEXHOJOTHMH TpEXMEpPHOro OMONPHHTHUHTA U
ckaddonauHra s pereHus 3a1a4 NepCoOHaIM3UPOBAHHON MEIUITUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LIeJbI0 o0ecrneueHns KOMOMHUPOBAaHHOM 3amuThl oT Bo30ynuteneid OPBU, ycraHoBieHHE MOJIEKYJIIPHBIX MEXaHH3M OB
¢bynkumnonuposanust PHK-coaepkammunx BupycoB, BBI3bIBAIOIIMX 0CO00 OMacHble 3a00/IeBaHUs YeTOBEKa U )KUBOTHBIX.

JemMoncTpauuu. Tabmuisl U cxembl: «lcmonap3oBaHNEe MHUKPOOPTaHHW3MOB B IMPOMBIIIJICHHOM MpOH3BOACTBe», «Kierounas umkeHepus», «I'eHHas
UHKEHEPUSI».

JlaboparopHas pa6ora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

11 KJIACC
Tema 1. 3apo:xaeHue U pa3sBUTHE 3BOJIOLHOHHBIX NMPeJICTABJICHUI B OM0JI0THI
OpomouuonHas Teopus Y. lapsuna. [Ipennockuiku BOZHUKHOBEHUS AapBUHK3Ma. KU3Hb U HayuyHas aesaTteabHocTh Y. JlapBuHa.
JIBWKyIMe CUIbI 3BOJIOIUU BUoB 1o Y. JlapBuHY (BhICOKass HHTEHCUBHOCTh Pa3MHOXKEHHUS OpraHM3MOB, HACIEACTBEHHAs H3MEHYHBOCTh, OOph0Oa 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
Odopmraenue cunrerndeckoir Teopuu sBomounu (CTDI). Heiitpanbuas Teopus sBomonuu. CoBpeMeHHas HBOJIOLMOHHAs Ouojorus. 3HaueHue
ABOJIIOIIMOHHON TEOPHH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.



demoncrpanuu [Toprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. apsun, C. C. Yersepukos, 1. 1. lImansraysex,
k. Xonpmeitn, /1. K. bensies.

Tabmumer m cxembl: «Cucrema xuBoil mpupoasl (mo K. Jluanero)», «JlectHmma xuBbix cymectB (mo Jlamapky)», «MexaHnusm ¢GopMUPOBaHUS
MpUCIIOCOOJIEHUH y pacTeHud U KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. [lapsuna», «Haxonku Y. lapunay, «PopmMbl
00ppOBI 3a cymiecTBoBaHue», «llopoabl romyGeit», «MHoroobpasue KyIbTypHbIX (GOpM KamycTbl», «llopoabl qoMamHUX >XUBOTHBIX», «Cxema
obpa3zoBanusi HOBBIX BUAOB (1o Y. [lapBuny)», «CxeMa COOTHOLICHHS IBIKYLIMX CHJI 3BOMIOLMN», «OCHOBHBIE MOJOXKEHHUS CUHTETHUECKOH TEOpUHU
IBOJIIOLIUN .

Tema 2. MUKPO3BOJIIONUS U €€ pPe3yJbTaThI

[Monynsanus kak 3eMeHTapHas equHuIa 3Boaonn. COBpeMeHHbIE METO/IbI OLIEHKU I'€HETHYECKOTO pa3Ho00pasus U CTPYKTYphI nomyisiuil. 3meHenue
reHo(oH/1a MOMYJIALKY KaK 3JIEMEHTapHOE YBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeThuecKkoro paBHoBecus Jxx. Xapau, B. BaiinGepra.

DOnemeHTapHble (aKTOPbl (IBIKYILIME CHIIBI) ABOMOLMUA. MyTannoHHbIH mporecc. KomOuHaTHBHas W3MEHUMBOCTH. Jlpeiid) reHoB — ciydaiiHbie
HEHaIIpaBJIECHHBIC U3MEHEHHS 4acTOT ajuieiedl B momysinusax. DddekT ocHoBarens. Dpgexm Oymuvliounoco ecopaviuka. CHudiceHue ceHemuueckoeo
pasznoobpasus: npuyunsl u ciedocmeus. Ilpossnenue s¢hgpexma opetigha cenos 6 Goavuwiux u manvix nonyaayusx. Murpamuu. W3onsmus monyssiun:
reorpaguyeckas (IIpocTpaHCTBEHHAas1), Onosioruyeckas (penpoayKTUBHAs).

EctectBeHHBII O0TOOp — HampaBisoluil ¢akTtop 3BooLUUA. DOPMBI €CTECTBEHHOro O0TOOpa: IBMXKYILIUHM, CTAaOMIM3UPYIOIIMN, pa3pbIBAIOLIUI
(mu3pynTuBHbIN). [To0BOM 0TOOP. BO3HUKHOBEHME U 3BOIOIUSI COIIMATILHOIO ITOBEICHUS KUBOTHBIX.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOABOJIIONNN. BO3HUKHOBEHHE MPUCIIOCOONICHHH Y OpraHu3MoB. ApoMopd 036l U UAHO ATATTAIIHH.
[Tpumepsr mpucnocoONeHUN y OpraHu3moB: Mopdosorndeckue, (Qusnonornueckue, OWOXMMUYECKUE, TMoBeaeHYecKkne. OTHOCUTETHHOCTD
MIPUCITOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u crpykTypa. BumoobpasoBaHue kak pe3yJbTaT MHUKPOIBOMIONMH. M3omauus — kmoueBod ¢aktop BuaooOpazoBanus. Ilytu u
cnocoObl  BHJI000pa3OBaHUS:  ayjionatpuyeckoe (reorpaduyeckoe), CUMIATpUYECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIMIUIOWIN3AIuS,
rubpuauzanus). JJmuTenbHOCTh HBOIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl GOpMUPOBaHUS OMOJIOTMUECKOT0 pa3HO00pa3usl.

Ponb 3BoMONIMOHHON OMOJIOTUU B pa3padOTKE HAYYHBIX METOJIOB COXpaHEHHs OMOpa3HO0Opa3usi. MUKpPOIBOMIONMS U KOJBOJIOLHUS Mapa3uTOB U HX
x03sieB. MexaHu3mbl (HOpMUPOBAHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOPHOBI C HEH.

Hemounctpamun [Toptpetsr: C. C. YerBepukon, 3. Maiiep.

Tabmuis! 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTHY, «[lomymsiuonHas cTpykTypa Buga», «Cxema mposiBiaeHus 3akoHa Xapau—BaiinOepray, «/[Buxyniue
CHUJIBI SBOJIIOLIUNY, «DKOJIOTHYECKast H3OJISIIIHS MOMYJISIIUN ceBaHCKON (openny, «['eorpaduyeckas N30sM1Us JTUCTBEHHUIIBI CHOMPCKON U JINCTB €HHUIIBI
naypckony», «llomymisiimoHHBIE BOJIHBI YHCJIEHHOCTH XHUIIHHUKOB M JKEePTB», «(Cxema MAEHCTBUS ecTeCTBEHHOro oTOopa», «®DopMbl OOphOBI 3a
cymectBoBanue», « uaycTpuanbHbiii Menanu3my, « KuBbie nckonaemeiey, «[IokpoBuTENbCTBEHHAS OKpacka )XHBOTHBIXY, «[Ipexynpexmaromnias okpacka
KUBOTHBIX», «Du3nonornyeckue amantanuu», «IIpucroco0IEHHOCT, OPraHU3MOB U €€ OTHOCHUTEIBHOCThY», «Kpurepuwm Buma», «BHIbI-IBOHHUKNY,
«CtpykTypa BHaa B mpupoae», «CrmocoObl BumooOpazoBaHus», «leorpaduueckoe BUA000pa3zoBaHUE TPEX BHJIOB JAHIBIIICHY, «DKOIOTHYECKOE
BHI000pa3oBaHue BUIOB CHHUID, «[lomummonasl pacrenuity, «KamycTHO-penedHblii THOPUI.

ObopynoBanue: repdbapuu pacTeHHH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTUIl U 3Bepel ¢ MpUMepaMu pa3iNYHbIX MPUCIOCOOICHHM, Yyuesa NTHUIl U 3Bepeit
pa3HBIX BUAOB, repOoapuu pacTeHuil OJIM3KUX BHI0B, 00pa30BaBIINXCS PA3IMUYHBIMH CIOCOOAMH.



JlabopaTropHasi padoTa «BrIsBiIeHHE H3MEHYUBOCTH Y 0CO0EH OJHOrO BHIay.

IIpakTuueckas padora «IIpucnocodeHus OpraHu3MOB U UX OTHOCUTENbHAS 11eJIeCO00Pa3HOCTh)

JlagopaTopHas padora «CpaBHEHHE BHIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJilouus U €€ pe3yabTaThl

MeTozp! n3ydeHus Makpo3Bosronuu. [lageonTonornyeckne MeToabl U3y4deHus Boolnu. [lepexoausie GopMbl U GUITOTreHEeTUY €CKHUE PSIIBI OPraHU3M OB.
buoreorpadpuueckue Metonsl uzyuenus sBomonnn. CpaBHeHue ¢Guopsl U ¢ayHbl MATEPUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emian. Buasi-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOrHYECKUEe U CPAaBHUTEIBHO-MOP(OIOrHUECKHE METObl U3y4EeHUs 3BOMIOLMH. ['eHeTnyeckne MexaHu3Mbl IBOJIIOLIMYA OHTOT€HE3a U MOSBICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJOrMYHBIE W aHAJOTMYHbIE OpraHbl. PynuMeHTapHble Opranbl W aTaBU3MbL. MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE M MaTeMaTHUYeCKHe MEeTOJbl M3y4deHHUs 3BOJIOUUHU. ['omonorumuHble reHbl. COBpeMEHHBIE METOIbl MOCTPOEHUsS (DUIIOTeHETHYECKHX
JIEpEBbHEB.

XPpOMOCOMHBIE MYTallUX U BOJIOLKS TEHOMOB.

OO6mme 3akoHOMepHOCTH (TpaBuia) ABOIOUUU. [Ipunyun cmenwvt ynkyui. HeoOpatumocTs sBomonmMu. AmanTuBHas paguanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIOIHH.

HemouncTpanun [Toptpersr: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkens.

Tabmunpel u cxembl: «DUIOTEHETUYECKUN PO JIOMIAIN», «ApPXEONTepUKC», «3Bepo3yObnie smepb», «Cteromedansly, «Punmodurbny, «CeMeHHBbIE
nanopoTHukn», «buoreorpadpuueckue 30HBI 3emmm», «Jlpeiid koHTHHEHTOB», «PemukThl», «HauanpHBlE CTaAUM SMOPUOHAIBHOTO pPa3BUTHS
MTO3BOHOYHBIX KHUBOTHBIX», «] OMOJIOTUYHBIE U aHAJIOTUYHBIC OPTaHb, «PyIUMeHThI», « ATaBU3MBIY, « XPOMOCOMHBIE HAOOPHI YETIOBEKa U MIMMIIAH3ey,
«["maBHbBIE HaMpaBICHUS IBOIOLUNY, «OOIIKE 3aKOHOMEPHOCTH IBOIIIOLIUN.

ObopynoBaHue: KOJIEKIUHU, TepOaphu, MyJISKU UCKOIMTAEMbIX OCTATKOB OPTaHU3MOB, MYJISKH TOMOJIOTHUHBIX, aHAJIOTUYHBIX, pyJUMEHTapHBIX OPT aHOB U
aTaBU3MOB, KOJUIEKIINH HACEKOMBIX.

Tema 4. IlponcxoxaeHue U pa3sBUTHE KU3HHU HA 3eMiie

HayuHble runoresbl NpouCcXoKaeHUs KU3HU Ha 3emie. AOuoreHe3 u naHcnepmusi. JloHaydHble MpeICTaBICHUS O 3apOXKICHUH JKU3HU (KPEalMOHU3 M).
l'unore3a MOCTOSIHHOTO camMo3apoKJAEHUs KU3HU U €€ omnpoBepxkeHue onbitaMu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa. IIpoucxoxnenue Xu3HU U
acTpOOHOJIOTHS.

OcHOBHBIE ATanbl HeOpranuyeckou »posonuu. [Inanerapuas (reomorudyeckas) SBOMIONMA. XUMUYECKast SIBONIONMS. AOMOTEHHBII CUHTE3 OpraHrye CKUX
BeniecTB U3 Heopranudeckux. OnbIT C. Muniepa u I'. FOpu. O6pa3oBanue nonumepos u3 MmoHoMmepoB. KoanepBataas runoreza A. 1. Onapuna, runoresa
nepsuuHoro OynvoHa J[x. Xonneiina, reaetndeckas rumnote3a ['. Mémnepa. Pu6o3umer (T. Yek) u runoreza «mupa PHK» V. 'mnbepra. ®opmu poBanue
MeMOpaH ¥ BO3HUKHOBEHHE IPOTOKIETKH.

Uctopus 3emnu u metoasl e€ usydeHus. Vckomaemble opraHuueckue ocTaTku. ['eoxponosiorus u e€ meronabl. OTHocuTeldbHAas W abCOMIOTHas
reoxpoHosorus. ['eoxpoHonoruyeckas mKaja: 30Hbl, 3Pbl, IEPHUOBI, ATOXH.

HauanbHble 3Tanbl opranndeckoil sBomonun. [1osBiieHre u 3BOMIONKS MEPBBIX KIETOK. DBOJIOIUSA MeTabonm3Ma. BO3HHKHOBEHHE TIEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokaproThl  3YKapHOTHI.

[Tpoucxoxaenue sykapuoT (cuMOrorenes). DBOMOLMOHHOE MTPOUCX0XAeHNE BUPYCOB. [IponucxoxieHne MHOIOKJIETOYHBIX OPraHu3MoB. Bo3HUKHOBEHNE
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX OPraHU3MOB.



OcHOBHBIE 3Tanbl ABOJIIOLUU BhICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Boixox pactenmii Ha cymry. [losiBieHue CIOPOBBIX pacTeHUU U
3aBoeBaHue UMM cymn. CeMeHHble pacTeHus. [Iporcxoxaenre HBEeTKOBbIX pacTEHUH.

OCHOBHBIE ITaITbI 3BOJIIOIUH KUBOTHOTO Mupa. OCHOBHBIE apoMop(h o3kl )KMBOTHRIX. BeHckas gayHa. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBeie XopmoBble >kuBOTHbIE. JKH3HB B BojAe. DBOJIOLHUSA MMO3BOHOYHBIX. Ilpoucxoxkaenune ampubuii u pentwmmit. Ilponcxoxaenue
MiIeKonuTaromux u ntull. [Ipunnun kimodeBoro apomopdoza. OcBoeHre 6€Cro3BOHOUYHBIMU U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3BuTne xu3HU Ha 3eMiie IO IpaM U MeprojiaM: apXeH, MpoTepo30i, Maaeo30i, Me3030i, kaitHo30i. OOIIas XapakTepuCcTUKa KIMMaTa U Te0JIOTHYeCKUX
nporeccos. [TosBieHne 1 paciBeT XapaKTepHBIX OPraHU3MOB. YTI€00pa3oBaHUE: €ro YCIOBHS U BIMSHUE HA Ta30BBIA COCTaB aTMOC(EpEHI.

MaccoBble BEIMUPaHUSI — SKOJIOTHYECKUE KPU3UCHI pouioro. [IpuurHbl U CIEACTBUS MAacCOBBIX BhIMUpaHUN. COBpPEMEHHBIN SKOJOTUYECKUN KPHU3HC,
ero ocodenHoctu. IIpobsiema coxpanenus Ouopa3sHooOpasus Ha 3emie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [lpunnumne! knaccudukanuu opranu3mMoB. OCHOBHbBIE CHCTEMAaTHUECKHE TPYIIBI OPraHU3MOB.
Hemounctpamumn [loptpersr: ®. Penu, JI. Cnannannanu, JI. Ilactep, . 1. Meunuxkos, A. U. Onapun, k. Xonagein, I'. Ménnep, C. Mumep, I'. FOpu.
Tabmumer u cxembr: «Cxema onbita @. Penu», «Cxema onbita JI. Ilactepa mo m3ydeHuto camozapoxaeHus ku3Hu», «Cxema ombita C. Mumnepa, T.
Opwu», «3tanbl HEOpraHU4eckol IBOTIONUNY, «I eoXpoHoNOrHUecKas IKaiay, «HavaipHble 3Tambl OPraHMYECKON IBOMIOIUNY, «Cxema o0pa3oBaHUS
9YKapuoT MyTéM cumbuoreHesa», «Cucrema >XuBOH Npupoab», «CTpoeHue Bupyca», «Apomopdossl pacteHuit», «Punnopute», «OnHOKIETOUHBIE
BOJIOpOCIN», «MHOrokjaeTounbie Boaopociany», «Mxu», «llanopotHukn», «l'omoceMeHHble pacTeHHs», «OpraHbl IIBETKOBBIX pacTeHHil», «Cxema
pa3BUTHS KMBOTHOI'O MHUpay, «ApomMopdo3bl KUBOTHBIX», «lIpocreiimmey, «Kumednomnonoctaeiey, «I[lnockue depsu», «HieHucroHorue», «PuiOb),
«3emHOBO/IHBIEY, «[Ipecmbikatommecsy, «lItumely, «Mnekonuratonme», «Pa3Butue *)u3HM B apxeiickoil ape», «Pa3BuTue XU3HU B MPOTEPO30iCKOU
ape», «Pa3BUTHE KU3HU B MAJIC030MCKOM pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey», «Pa3BuTue )K13HU B KailHO30MCKOU 3pe», «CoBpeMeH Hasi cucTeMa
OpPraHUYECKOr0 MUPA».

Ob6opynoBanue: repOdapuyl pacTeHUI Pa3IMUHbIX OTAEJIOB, KOJUIEKIIMH HACEKOMBIX, BJIa)KHbIE MpEnapaThl )KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJUIEKIIMH
UTJIOKOXKHUX, CKEJIEThl O3BOHOYHBIX XKUBOTHBIX, Uydesla MNTUL U 3BEpel, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HbIX MCKONAEMbIX, MYJISKU OpraHUYeC KHX
OCTaTKOB OPraHU3MOB.

BupryanbHnas jgaboparopHasa padora «MoaenupoBaHue onblToB Musuiepa—tOpu nmo usydeHuto aOMOreHHOro CHHTE3a OPraHMYECKUX COEIUHEHHH B
MIEPBUYHON aTMOC(Epe».

JlabopaTtopHas pa6ora «/3yueHue u onucaHue UCKONAEMbIX OCTATKOB APEBHUX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEH CTPOSHHS PACTEHUI Pa3HBIX OTIIEIOBY.

IIpakTuyeckas padora «3yuenne 0coOEHHOCTEN CTPOSHHUSI TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue yejioBeka — aHTponorene3 Pa3nesnsl v 3a1auu aHTPONOJAOTUH. MeTO bl aHTPOIOJIOT U H.

CraHOBIEHME IPECTABICHUN O IPOUCXOKICHUY YelloBeKa. Penurnosueie Bo33peHus. COBpEMEHHbIE HAyYHBIE TEOPHH.

CxoncTBO uenoBeka C KMBOTHbIMH. CHCTEMAaTHYECKOE IOJOKEHHE 4YesoBeka. CBHUAETENbCTBA CXOACTBA YENOBEKA C KUBOTHBIMHU: CPAaBHUTEIBHO -
MOp(OJIOrHYECcKHe, SIMOPHOIOTHIECKUE, (PU3NO0IOr0-0MOXUMUYECKHe, ToBeAeHYecKne. OTINYHs YesloBeKa OT )KMBOTHBIX. [IpAMOX0XKIeHHEe U KOMILIEKC
CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra M BTOPOMl CUTHAJIBHOM CHCTEMBI.

JIBmxyue cuitbl ((hakTopbl) aHTPOMOreHe3a: Ouosornueckue, conraibabie. COOTHONIEHNE OMOMTOTHYECKUX U COIIMANIBHBIX (PAKTOPOB B AHTPOIIOT € HE3E.
OCHOBHBIE CTaJMM aHTpOINOreHe3a. PaHHME denoBeKoOOpa3HbIe 00€3bsHBI (MPOKOHCYNbI) M pPaHHHE MOHTHABI — OOIIHe MPEeIKH 4YeT0BEKOOOPa3HBIX
00€3bsH U J0Jei. ABCTpajoONUTeKH — ABYHOTHE Mpenku jojeil. UeaoBek yMenbli, epBble U3rOTOBJICHUS OpyAHi Tpyna. YeaoBek MpAMOXOASIIUN U



MePBBINA BBIXOJ JrOACH 3a mpeneibl Adpuku. UenoBek reipensoeprckuii — o0l npeaok HeaHAepTaIbCKOr0 YeJIOBeKa U YeloBeKa pasyMHOro. YemoBek
HEAaHJIEPTAJIbCKUIA KaK BUJ JIIOJAEH XOJOAHOro Kiaumara. YenoBeK pa3syMHBId COBPEMEHHOIO THUIIA, JTEHHCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenerrka u maieoreHOMHUKA.

DBOJIONUS COBPEMEHHOT0 uenoBeka. EcTecTBeHHBIN 0TOOp B MOMYJIANMSIX YeToBeKa. MyTallmOHHBIN Mporiecc U moymMopdu3Mm. [lomyasiimoHHbIe BO JIHBI,
nperid reHoB, Murpanus 1 «3H(EeKT 0OCHOBATENS» B TOMYJIALUSIX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue packl. IloHstie o pace. bompime packl: eBporneowaHas (€Bpa3uiickasi), aBCTpPaJIO-HETPOHMJIHAS (PKBATOpHANIbHAS), MOHTOJIOHMTHAS
(azuarcko-amepukaHckas). Bpems u myTu pacceneHust yeinoBeka o miaHere. EnquHcTBO uenoBedeckux pac. HaydHass HeCOCTOATENBHOCTh pacu3Ma.
ITprucriocoOeHHOCTh YenoBEKa K pPa3HbIM YCIOBMSIM OKpYyXarolled cpenbl. BiusHue reorpaduueckoil cpenbl U apeiia reHoB Ha Mop¢oOJIOTHI0 U
(U3MO0JIOTHIO YEIIOBEKA.

MexauciumimHapHble MEeTOIbl B pu3uueckoi (OMOJIOrHYecKoii) aHTPOMOIOTUU. DBOJIIOLMOHHAST aHTPOIOJIOTUS U TaJIE0aHTPOIOJIOTHUS YeJIOBEUECKHX
nonyJsiiuii. buocornuanbHble HCCeA0BaHUS TPUPOIBI YeIoBeKa. VccieqoBaHue KOIBOMOIMH OMOIOTHYECKOr0 U COIUATBHOTO B YEIIOBEKE.
Hemoncrpanuu [Toptpetsi: U. Japsun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuubl u cxembl: «MeToabl aHTPOMOIOTHIY, «[ 0JIOBHOI MO3T YenoBekay, «HemoBekooOpa3Hbie 00e3bsiHbDY, «CKEeJeT 4eIOBEKa U CKEIEeT MIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD», «/[BHKYIME CUIIBI aHTPOIOreHE3a», « IBOIOLMOHHOE JIPEBO YEIIOBEKa», « ABCTpPATIONMUTEK», «HemoBeK yMenblity, «HenmoBek
npsaMoxoasuminy, «/lenucoBckuii yenoBek» «Heannepranbup», «KpomanboHub», «llpenku dyenoBeka», «IDTambl 3BOJIOUMHU YEIOBEKa», «Packl
YEJIOBEKay.

O6opynoBanue: MyISDKM OKaMEHENOCTeW, MPEeIMETOB MaTepHaNbHON KyJNbTYphl TPEIKOB YeNOBEKa, pPenpoaykiuuu (gororpaduu) KapTuH C
MU(DOIIOTHIECKUMHU U OHOJIEHCKUMHU CIOKETaMH MPOUCXOXKICHUS YeloBeKa, Gororpadui HaXOJOK MCKOMAeMbIX OCTATKOB UEJIOBEKa, CKEJEeT YeloBeKa,
MOJI€b Yeperna YeJIoBeKa U uepera MMIaH3€e, MOJIelIb KUCTH YeJIOBEKa U KUCTH IIMMITaH3€e, MO EIHN TOpca MPEIKOB YEJIOBEKa.

IMpakTyeckas padora «/3ydueHrne ocoOOCHHOCTEN CTPOCHUS CKEJIETa YEJIOBEKa, CBA3aHHBIX C TIPSIMOX0XKICHHEM).

IIpakTHyeckas padora «/3ydyeHne FKOJTOrMUECKUX aJanTallil YeIOBEKay.

Tema 6. Ikoj0rUs — HAyKa 0 B3aMMOOTHOLICEHUSAX OPTaHM3MOB M HAJIOPraHU3MEHHBIX CHCTEM C OKpY:Kalouei cpeaoi

3apoxaeHne 1 pa3BUTHE IKOJI0ruu B Tpynax A. I'ymbonsara, K. @. Pynse, H. A. CeBepuioBa, J. ['ekkens, A. Tencnu, B. H. Cykauépa. Pa3nens! u 3a nauun
sKosoruu. CBsi3b IKOJOTUU C IPYrUMU HaykaMu. MeTtoabl skonoruu. [loneBbie HaOmoneHNs. DKCIIEPUMEHTHI B SKOJIOTUHU: IIPUPOIHBIE U J1a00paT OpHbIE.
MozenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KaIOILIE cpenbl: JTOKalIbHBIN, PETHOHAIBHBIA U T'JI00aNbHbIA. 3HaYEHHE IKOJOTWYECKUX 3HAHUN IS
YeJloBeKa. DKOJIOrMYecKOe MUPOBO33PEHHUE KaK OCHOBA CBS3€H UelIoBEYeCTBA C NMpUpoaoil. DOpMUPOBAHUE FKOJIOTUYECKOM KYJIbTYPhl U KO JIOTHYECKON
IPaMOTHOCTH HACEJICHHUS.

demonctpamuu [loprpersr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, D. I'ekkenb, A. Tercim, B. H. Cykaués. Tabmuubl u cxembr: «Pa3genst
3KOJIOTUMY», «METOobl SKOJIOrumn», «Cxema MOHUTOPUHTA OKPYKAIOIIEH CPEIbD».

JlabopaTopHasi padora «/3yueHrne MeTo10B 3KOJIOTMYECKUX UCCIEAOBAHUI.

Tema 7. Opranuzmbl U cpeaa oduTanusa DKolorudeckre (akTOpbl M 3aKOHOMEPHOCTH WX nedcTBus. Kiaccuduranus SKOIOruueckux (akTopoB:
abuoTHueckue, OMoTndeckue, antTpornoreHHsie. O0IIMe 3aKOHOMEPHOCTH JIEHCTBUS dKoJorndecknx ¢akropos. IIpaBuno muanmyma (K. Hlnpenrens, FO.
JIubux). TonepaHTHOCTb. DBPHOUOHTHBIE M CTEHOOMOHTHBIE OpraHu3Mbl. AbnoTrueckrue GpakTopsl. CBET Kak dKoJIorudeckuit ¢akrop. JeiicTBue pa3HbIx
YYaCTKOB COJIHEUHOI'O CIEKTpa Ha OPraHu3Mbl. JKOJOTMYECKHE TPYIIMbl PACTEHUUA M MKUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CUrHajbHas poJib CBETA.
doToneproIn3M.



Temneparypa kak skonorudeckuid aktop. [lelicTBue TemrepaTypbl Ha OpraHu3Mbl. [I0HKHIIOTEpMHBIC U1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBI € U
CTEHOTEPMHBIE OPraHU3MBbl.

BrnaxxHocTh kak skonorndeckuit ¢akrop. Ilpucnocobnenust pacTeHHi K MoaepkaHnio BogHoro Oananca. Kimaccudukamnus pacTeHHid M0 OTHOMICHUIO K
Boze. [Ipucrnoco0ienrs KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenpl obuTaHMsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIHAs, MOYBEHHAs, TIYOMHHAs TOANMOYBEHHAs, BHYTpPHOpPraHU3MEHHas. DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpejl oOuTaHust opranu3MoB. [IprucmocobieHrst OpraHu3MoB K KU3HH B Pa3HBIX Cpelax.

buonornueckue putmbl. BHeunue u BHyTpeHHUE puTMbl. CyTOUYHBIE U TOJAMYHBIE pUTMBI. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSI M
YCJIOBUU KU3HU.

XKuznennsle GpopMmel opranu3moB. Ilonarue o xuzHeHHOW (opme. Ku3HeHHBIE (POPMBI paCTEHUM: J1€peBbs, KyCTAPHUKHU, KyCTapHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJIETHHE TPaBhl. JKU3HEHHBIE (DOPMBI )KUBOTHBIX: THAPOOUOHTHI, T€0OHMOHTHI, a3pOOMOHTHL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.
buotnueckue dakropel. Buasl OMOTHYECKHMX B3aMMOACHCTBHI: KOHKYPEHIHMS, XHUIIHUYECTBO, cuMOMO3 U ero ¢opmbl. [lapazutusm, koomepanus,
MyTyaJlu3M, KOMMEHcCalu3M (KBapTHPAaHTCTBO, HaxjeOHW4ecTBO). Herpodwuueckue B3ammojeiicTBus (Tomuueckue, Qopuueckue, Qabpuueckue).
3HadyeHNEe OMOTHYECKUX B3aMMOJICH CTBUM JJIsl CYIIECTBOBAHMS OPraHU3MOB B cpesie oouTaHus. [[puHIUT KOHKYPEHTHOTO HCKITFOYCHUSI.

JemMoncTpaumu Tabmuiel U cxembl: «IKojoruyeckue (pakropbn, « CBETOBOHM CIEKTP», «DKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETYY,
«TenmoKpoBHBIE KUBOTHBIE», «XOJOMHOKPOBHBIE J>XUBOTHBIC», «DHU3MOIOTHYECKUE aJanTallMi >KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonornueckue putMmbl», <OKusHeHHble ¢GopMbl pacreHui», «KuszHeHHble (QOPMBI KHUBOTHBIX», «IKOCHCTEMa IIUPOKOIMCTBEHHOTO Jecay,
«3JKocucTeMa XBOMHOrO Jiecay, «Llenu mutanusy, « XumuuuectBo», «llapasutuzm», « Koukypeniusy, «Cumonosy», «KoMMeHcamuzm.

ObopynoBanue: repdapuu pacTeHUN M JKUBOTHBIX, MPUCIOCOONEHHBIX K BIMSHHUIO PA3IMYHBIX IKOJOTHYECKHX (aKTOPOB, TepOaphil CBETOTIOOMBBIX,
TEHENOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOMBBIC, TCHEOOMBHIC M TEHEBBIHOCIMBBIE KOMHATHBIC PACTECHUS, TepOapuu W KOJUICKIIUU
TENJIOMOOUBBIX, 3MMOCTOMKUX, MOPO30YCTOMUMBBIX pACTEHUH, dydesa MTUIl U 3Bepeil, repdapun pacTeHHi, OTHOCSIIIMXCS K TUrpoduTaM, Kcep opuram,
Me30(huTaM, KOMHaTHBIE PACTEHUS JAHHBIX TPYII, KOJUISKIIUH )KHBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax, repdapuu U KOJUICKIIUU PAaCTECHUH U )KUBOTHBIX,
o0JIaJaroMX YepTaMHu TPUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBUH JKU3HH, TepOapyuy W KOJUICKIIMU PACTEHUN M >KUBOTHBIX Pa3IHYHBIX
KU3HEHHBIX (POPM, KOJUIEKIINH KUBOTHBIX, YIACTBYIOLIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHUCTBUSX.

JlaGopaTopHas padora «BpriBiaeHrne npucioco0IeHU OpraHu3MOB K BIMSTHUIO CBETay.

JlaGopaTopHas pabdoTa «BrliBiIeHrne TPUCIIOCO0IECHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPBD».

JlaGopaTopHasi padoTa « AHATOMUYECKHE OCOOCHHOCTU PACTEHUHN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jko0rus BUIOB ¥ NONMYJISILUAI

DKOJIOTUYECKUE XapaKTEePUCTUKU monyysanun. [lomynsnus kak Ouosormueckas cucrema. Posib HEOJHOPOAHOCTH Cpenbl, (U3HUYECKHUX OapbepoB H
ocobeHHOCTel Ouosoruu BUIOB B (OPMHPOBAHMHM MPOCTPAHCTBEHHOH CTPYKTYphl momyisuuid. OCHOBHBIC MOKA3aTEN IOMYJSIIUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAS ¥ MIOJIOBAs CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIHSL.

Dkonoruyeckas CTpykTypa nomyisuuud. OIleHKa YUCICHHOCTH NonyJsinud. JIMHaMuka nonmyysiuud U e€ peryyisinusa. buotmyeckuil moreHuuan
nonyasiquu. MopenupoBaHue IMHAMUKU nomyJysinuu. KpuBble pocra yuciaeHHOCTH nonyssinuu. KpuBble BbDKMBaHUS. Perymsnus 4uciIeHHOCTH
MOMYJISIIIUNA: POJb (PAKTOPOB, 3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJOTUYECKHE CTPAaTeruu BUOB (r- 1 K-cTpaterun).

[Tonsitie 00 PKOJOrUYECKOi HuIIEe Buna. Mectoooutanue. MHoromepHas Mojaenb dkonorudeckor aumm JIx.M. Xatuyuncona. Pasmepsl skomorudeckoun
Hui. [loTeHnmanbHasg v peaqu30BaHHAs HULIY.



Bun kak cucrema nonynsuuid. Apeansl BUJIOB. Bubl U UX )KM3HEHHbIE CTPATErUU. JKOJIOTMUYECKUE SKBUBAJICHTbI.

3aKOHOMEPHOCTH MOBEICHHS U MUTPALlUN KUBOTHBIX. bUOIOrnyecKkre nHBa3uu 4y>KepPOIHbIX BUIOB.

Hemounctrpauuu I[Toprper: Ix. M. Xaruuncon. TaObmuiel U cxeMbl: «IKOJOTHYECKHE XapaKTEPUCTHKH MOMyIsun», «lIpocTpaHcTBEHHas CTPYKTYpa
MOMyJISUNY, «Bo3pacTHbie MUPaMuIbl TOMYIAINNY, «CKOPOCTh 3aCEICHUS TOBEPXHOCTH 3EMIIH Pa3IMYHBIMU OpraHu3MamMu», « Moiesb SKOJIOTHIeCKOn
aum Jx. . XaTuuHCcOHaY.

ObopynoBanue: repdapuun pacTeHHi, KOJUIEKIINH )KUBOTHBIX. JlaGopaTopHas pa6ora «IIpucnocobneHus: ceMsiH pacTeHUN K pacceseHUIO».

Tema 9. Jkos0rust cood1ECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmrectBa opranu3mMoB. buorenos u ero crpykrypa. CBa3u Mexay OpraHu3MaMu B OMOLIEHO3E.

Dxocuctema kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHANbHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: IMPOAYLIEHTHI, KOHCYMEHTBI, PEAyLle HTHI.
Tpoduueckue yposuu. Tpoduueckue nenu u ceru. AOuotnueckue 610ku dkocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopor BeliecTB M MOTOK
SHEPrUu B 3KOCUCTEME.

OcHOBHBIE MTOKa3aTeNnH dSKocucTeMbl. buomacca u mpoayKius. IKOJOrH4ecKre MUPaMUIbl YUcel, OMOMacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuunbie
U BTOPUYHBIE CYKIIECCUM M WX MPUYUHBL. AHTPONOTEHHBIE BO3JCUCTBUS Ha cykueccud. KimmmakcHoe cooOmiectBo. buopasznooOpasue u mosHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.

[TpupoHbIe SKOCUCTEMBI. DKOCUCHeMbL 03ED U peK. DKOCUCTeMbl MOpell U OKeaHo8. DKocucmemsl myHOp, 1eco8, cmenetl, nycmbviHb.

AHTpOIIOreHHbIE SKOCUCTEMBI. ATpodKocrcTeMa. ATporieHo03. Pa3nnuus Mexx 1y aHTpOINOT€HHBIMHU U PUPOIHBIMU KO CUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozackas ¢uopa u ¢ayna. CuHaHTpomu3amus ropoickoil (ayHel. buomornyeckoe u
X03sICTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OpPraHM3MOB B JIKOCHCTeMaX. Poib Kkackadnoeo 3¢hghexkma u 6u008-30udpuxamopos
(kntouesbix 6U008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHoc HEPrUM U BELIECTB MEKIY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTH OPraHHU3MOB,
MOMYJISIUNA U IKOCHCTEM B YCIOBUSIX €CTECTBEHHBIX 1 AaHTPOIOT €HHBIX BO3/1EHCTBU .

Mexanuzmuvl 6030eticmeus 3a2pA3HEHUNl PASHLIX MUNO8 HA CYOOP2aAHUBSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHO 6bl
9KOJI02UHEeCKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTo10JI0r i MOHUTOPUHIa €CTECTBEHHBIX U aHTPOIIOI €HHBIX 3KOCHCTEM.

Tabmuner u cxembl: «CTpyKTypa OuoleHO03a», «DKOCHCTEMa IUPOKOJIMCTBEHHOTO Jieca», « IKOCUCTEMa XBOWHOrO jeca», «DyHKINOHAIbHBIE TPYIIbI
OpraHu3MoB B 3KocucTeme», «KpyroBopoT BemiecTB B 3kocuctemey, «llenu nutanus (mactOuIHas, NETPUTHAS)», « DIKOJIOTHYECKas MUpaMUaa YuCe»,
«QKonmoruyeckas mupamMuaa OuoMaccel», «DKOIoruyeckas nupamuaa sHeprum», «ObpazoBanue 6omoray, «I[lepBuunas cykueccus», «BocctaHoBn eHue
Jieca mociie moxkapay, « JKocucTemMa o3epa», «ArpoueHos», « KpyroBopor BemecTB U OTOK SHEPrUH B arporeHos3ey, «[Ipumepst ypoosKocucTe M».
O6opynoBanue: repbapun pacTeHHM, KOJUICKIIUUM HACEKOMBIX, Yy4esa NTHUIl U 3Bepeid, repoapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUM, aKBa PUYM KaK
MOJI€b SKOCUCTEMBI.

JlaGopaTopHnas padoTa «l/3ydeHue u onucanue ypooIKOCHCTEMBI.

IKCKypeusi «DKCKYpCHUsl B THITHYHBIN OMOTeoreHo3 (B 1yopaBy, Oepe3HsK, eNbHHK, Ha CyXOIOJbHBIN HITH MTOWMEHHBIH JIyT, 03€po, O0I0TO)».

IKCKypcHsl «IDKCKYpPCHUsl B arpodKocucTeMy (Ha MoJie WK B TETIMYHOE XO03SIMCTBO)».

Tema 10. buocdepa — riiodanbHasi IkocucTeMa



buocdepa — obmennanerapaas 00om0yka 3emMiu, Iie CyIEecTBYET WK CYIIECTBOBala KHU3Hb. Pa3BuTHe npeacraBieHuii o ouocdepe B Tpynax 3. 3rocca.
Yuenue B. 1. Bepuazackoro o 6uocdepe. Obmactu 6uocdeps! u e€ cocras. JKuBoe BemiecTBo 6mochepsl U ero GyHKIIHH.
3akoHOMepHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH OMocdepsl Kak TIOOANBHON 3KOCHCTeMBI. J[MHaMu4eckoe paBHOBecue B Oumocdepe.
KpyroBopoTsI BemiecTB 1 OMOreoXuMuyecKue MUKIbI (yrieposaa, a3ota). PuTMu4yHOCTSh siBieHUi B 6uocdepe.
3oHanbHOCTH Ouochepsl. [lonarue o Onome. OCHOBHBIE OMOMBI CYIIIM: TYHpa, XBOWHBIE Jieca, CMEIIaHHbIE U NP OKOJIMCTBEHHBIE Jeca, CTENH, CABaHHbI,
MyCTHIHU, TPOMMYECKHE Jieca, BBICOKOrophsi. Kinnmar, pacTUTENbHbIN U AKUBOTHBIN MUpP OMOMOB CYIIH.
CtpykTypa 1 GYHKIHS )KUBBIX CHCTEM, OLIEHKA KX PECYpPCHOr0 MOTEeHIIMaNa U OMOC(HEpHBIX (YHKITHI.
Jemoncrpammnulloprpers: B. . Bepnanckuii, 3. 3rocc.
Tabmuups! u cxemsl: «l'eocdeprl 3emnn», «Kpyrosopot azora B npupoze», «KpyroBopor yriepona B npupoze», «KpyroBopoT Kuciopoaa B IpH poze»,
«KpyroBopor BOabsl B mnpupone», «OcHOBHbIe OuoMbl cymm», «Knumartuueckue mnosica 3emum», «Tynapa», «Taitra», «CmemiaHHblii Jec»,
«IupoxonucTBeHHbIN Jec», «Ctenby, «CaBanHay, «IlycTeiHsay», « Tponudeckuii mecy.
Tema 11. YennoBek u OKpyskaomas cpeaa
DKOJNIOrMuecKrue Kpu3nuchl U UX Npu4uHbl. Bo3aeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHure Bo3AyIHON cpeabl. OXpaHa Bo3lyXa. 3arpsi3HEHH € BOAHOM
cpensl. OxpaHa BOJHBIX pecypcoB. Paspymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kiaumara.
AHTpPOIIOr€HHOE BO3/IEMCTBUE HA PACTUTENIBHBIN U )KMBOTHBIA MUp. OXpaHa paCTUTENBHOIO U JKUBOTHOI'O MUpa. OCHOBHBIE IPUHIMIIBI OXPAHbI IIPU POBIL.
Kpacusie kauru. Oco6o oxpansiemble npupoanbie Tepputopun (OOIIT). botanndeckue caabl 1 30010rHUECKHE TAPKH.
OCHOBHBIC TNPUHIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA W MHPUPOJbL. PalmoHanIbHOE MPHPOIONONIB30BAHUE W COXPAaHEHHE OHMOJIOrMYEeCKOro
pasHooOpasusi 3emiu. OOmMe 3aKOHOMEPHOCTH TJIO0ANBHBIX JKOIOTHYECKHX KpH3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpPH3HCAa U €ro BEpPOSTHBIC
MOCIIE/ICTBUS.
Pa3BuTHe METOA0B MOHHMTOPHHIA pa3BUTHUSI OMACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmuvie uccredosauus nepexoda K pecypcocbepezaroweri u
KOHKYPEeHmMOocnocoonol sHepeemuxke. buonocuueckoe pasnoobpaszue u 6uopecypcvl. Hayuonanvnvle ungopmayuonnsie cucmemsl, obecneuusaroujue
oocmyn K uH@opmayuu nO COCMOAHUIO OMOENbHLIX 6u008 u skocucmem. (OcHOBbI dKOpeadburumayuu 3Kocucmem u cnocobog 60pvobbLl ¢
ouonogpexcoenuamu. Pexoncmpykyus MOpCKUX u HA3eMHbIX IKOCUCTEM.
JeMoHcTpanmu. Tabuuiel U cxeMbl: «3arpsizHeHue atMochepbl», «3arpsisHeHue ruapocdepsly, «3arps3HeHne nouBb, «llapaukossiit 3¢ pex», «Ocodo
OXpaHsieMble TPUPOAHBIE TEPPUTOPUNY, «MoJenu ynpaBasieMoro Mupay.

O6opynoanue: poTorpaduu oxpaHseMbIX pacTeHuil U )kuBoTHBIX KpacHoil kauru Poccuiickoii @enepanyu, KpacHoi KHUTH pernoHa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 BUOJIOI'MA HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

@®I'OC COO ycranaBmBaeT TpeOOBaHHUS K pe3yJbTaraM OCBOCHHS OOYYalOIIUMHCS MPOrpPaMM CpPEIHEro oO0Iero oOpa3oBaHMS: JIMYHOCTHBIE,
MeTanpeAMETHBIE U TPEIMETHBIE.

B cTpyKkType IMUHOCTHBIX PE3yJIbTATOB OCBOECHHUS IPOrPaMMBbI 110 OMOJIOTMH BBIAEIEHBI CIEAYIOIINE COCTABISAIONINE: OCO3HAHUE 00YyJarolUMHUC
POCCHIICKOM T'pakIaHCKON MICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOONPEACICHUIO, Haluyue Momusayuu K o0ydeHHIo
OMOJIOTUH, YeneHanpasienHoe pa3eumie BHYTPEHHUX YOEKIEHUIl JMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJULUN pa3BUTHS
OMOJIOTMYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOUIMXCSl PYKOBOJACTBOBATHCA B CBOEH JIEATENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, IIPUCYIIMMHU CUCTEMe OMOJIOrMYECKOro 00pa3oBaHusl, Haauuue npagoco3nanus 3K0JIOTHYECKON KyJIbTYpPbl, CHOCOOHOCIMU CMagumy 1eIu U
CTPOUTH ’KU3HECHHBIE IJIaHBbL.

JIuuHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrpaMMbl 10 OWOJIOIMM JOCTUIalOTCS B €IMHCTBE Y4eOHOW UM BOCIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBMM C TPAaJULHUOHHBIMM POCCHUMCKMMH COLMOKYJIBTYPHBIMH, HCTOPUYECKHMMHM N JTYXOBHO-HPaBCTBCHHBIMM LIEHHOCTSIMHU, NPUHATHIMH B
o011ecTBE NMpaBUJIaMU U HOPMaMH MOBEIEHUS M CHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U CAMOPA3BUTHS, pa3BUTUSI BHYTpPEHHEH
MO3ULIUU JTUYHOCTH, MATPUOTU3MA M YBAXKEHUS K 3aKOHY U NPABOIOPSIKY, YEIOBEKY TpyJa U CTapuieMy ITOKOJIEHUIO, B3aUMHOI'0 YBa)KeHUs, O€ peKHOTO
OTHOUIEHHUS K KYJIbTYPHOMY HACIIEAUIO U TPAAULIUSIM MHOTOHAIIMOHAJILHOT 0 Hapoja Poccuiickoit denepaiuu, NPUPOIE U OKPYKAIOIIEH Cpeie.

JINYHOCTHBIE pe3yNbTaThl OCBOEHHsS YyueOHoro mpeamera «buomorus» TOMKHBI OTpakaThb TOTOBHOCTH M CIIOCOOHOCTH OOyYaroIIMXCs
PYKOBOZACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OpMEHTAlMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUMH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM II€HHOCTSIM POCCHHCKOro OOINECTBa, pacHIMpeHHe >KU3HEHHOrO0 OMNbITa M ONbITa JESITENbHOCTH B IIpoLiecce
peanu3anuy OCHOBHBIX HAIIPABJICHUI BOCIUTATEIBHOMN 1€STEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCHUTAHUS

cOpPMHUPOBAHHOCTH I'PAXKTAHCKON MO3UIINN 00YJAIOIIErocst Kak aKTUBHOT'O U OTBETCTBEHHOT'O UJICHA POCCUICKOT0 00IIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005A3aHHOCTEN, YBAKEHUE 3aKOHA U NIPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW J€ATENLHOCTH IPH CO3JaHUM Y4YeOHBIX INPOEKTOB, PEIIEHHH YYeOHbIX W II03HABaTENIbHBIX 3ajad,
BBINOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTb ONpPENEATh COOCTBEHHYIO MO3HUIIMIO 10 OTHOLIEHUIO K SIBJIEHUSAM COBPEMEHHOM KU3HU U OOBICHATSH €&

YMEHHME YYMUTHIBaTh B CBOMX AEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHUBHOTO B3aMMOJEHCTBHUS JIOACH C pa3HbIMH YOEXKIEHUSMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COLIMAJIBHBIM I10JI0KEHUEM;

TFOTOBHOCTh K COTPYAHMYECTBY B IPOIIECCE COBMECTHOI'O BBINOJHEHUS Y4€OHBIX, [103HABATEIbHBIX M MCCIIEN0BATEIbCKUX 3aa4, YBAXUTEIHHOT O
OTHOUIEHUS! K MHEHHUIO OIIIIOHEHTOB MPU 00CYKJIEHUH CIIOPHBIX BOIIPOCOB OHOIOTMYECKOr0 COIEPKAHUS;

TOTOBHOCTb K I'YMaHUTapPHOU U BOJIOHTEPCKOM NEATEINBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh POCCHUICKON Tpa’kIaHCKOW HACHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH MEpe[
Ponunoit, ropaocty 3a cBOM Kpaii, cBOXO PoinHYy, CBOM SI3bIK U KyJbTYpY, IPOIUIOE U HACTOAIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccny;

LIEHHOCTHOE OTHOULIEHHE K MPUPOJHOMY HACIEAUI0 U NAaMATHHKAM MPUPOJBI, JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX,

TPYyAe,



CMOCOOHOCTh OIIEHWBATH BKJIAJ POCCHICKUX yUEHBIX B CTAHOBIICGHUE U pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HaYSHHs] OMOJIOTUU B MTO3HAHUH 3aKOH OB
MPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTBA;

uzeliHas yoexIEHHOCTh, TOTOBHOCTh K CITY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCUICKOTO HApO/Ia;

chOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TTOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIAJ|a B TOCTPOEHUE YCTOMYUBOTO OYYILIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSIM, CO3AAaHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHATHS LICHHOCTEH CEMEMHOM )XKU3HU B COOTBETC TBHHU
C TpaauuusaMu Hapoaos Poccum;

4) 3¢cTeTH4eCKOro BOCIIUTAHMSA:

ICTETUYECKOE OTHOILIEHHUE K MUPY, BKIIFOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIECTBEHHBIX OTHOIICH Hii;

MOHMMAaHUE SMOLIMOHAILHOTO BO3/EH CTBUS JKUBOW MPUPOJIBI U €€ IEHHOCTH

TOTOBHOCTh K CAMOBBIPKEHHIO B Pa3HBIX BHIaX UCKYCCTBA, CTPEMIICHHE MPOSBIIATH KA4€CTBA TBOPYECKON JTMUYHOCTH;

5) puzuueckoro BocnuTaHusi, GopMHUPOBAHUS KYJIbTYPbI 310POBbSI H IMOIHOHATBHOTO 0J1arOMOJIYYHSI:

MOHMMaHWE W peaju3alus 3J0poBOro M Oe3omacHOro obpas3a XU3HU (340pOBOE NHUTAHHE, COONIOJCHHE THTHMEHUYECKHX IPAaBHWI U HOPM,
cOaaHCHPOBAHHBIA PEXHUM 3aHITHA U OTIbIXa, peryisipHas (u3ndeckas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHUE IEHHOCTH TMPaBWUJ MHANBUIYAJIBHOTO M KOJUIEKTMBHOTO O€30MaCHOTO TMOBEACHHUS B CHUTYalMsIX, YTPOXKAIOIUX 30OPOBBIO U KU3HH
JIIOJIEH;

OCO3HAHME MOCIIEACTBUN U HEMPHUITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT 0JIsl, HAPKOTUKOB, KYpEHHS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepPCTBa, TPYI0Jto0ue;

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOW HAMpPaBICHHOCTH, CIOCOOHOCTh WHULMHPOBATh, IUIAHUPOBATH H
CaMOCTOSITENIbHO BBHITIOJHSATH TaKyIO NESTEIbHOCTD;

MHTEpEC K pa3nuyHbIM chepam npodeccuoHaNbHON AeITeTbHOCTH, YMEHHE COBEPILATh OCO3HAHHBIN BEIOOP OyayIiei mpodeccun U peaan30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIE TLJIAHBI;

TOTOBHOCTh ¥ CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO HA MPOTSIKEHUH BCEH JKU3HU;

7) IK0J10THYECKOT0 BOCTIMTAHMS:

HKOJIOTMYECKH 1EJIE€CO00pa3HOE OTHOIICHUE K IPUPOE KaK HCTOYHUKY )KM3HH Ha 3eMIIe, OCHOBE €€ CYIIIECTBOBAHUS,

MOBBIILIEHUE YPOBHS AKOJIOTMYECKON KYJbTYphl: MPUOOPETEHHE OIbITa MJIAHWPOBAHHUS MOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX MOCIEICTBHH AJIs
OKPY’KaIOIIEH Cpe.Ibl;

0CO3HAHUE II00aNTBHOT0 XapaKkTepa SKOJIOTHYECKUX MPOOIIEM | IMMyTeH X PelIeHNUS,;



CIOCOOHOCTh UCIOIB30BaTh MPUOOpPETAEMbIe TPU U3YYEHHH OWOJOrMH 3HAHUS M YMEHHS MpPHU PElIeHHH MpoOJieM, CBA3aHHBIX C PAllMOHAIBHBIM
MPUPOAOIOIb30BaHUEM (COONIIO/ICHNE MPABHII MOBEAEHUSI B IMPUPOJE, HANpaBICHHBIX HAa COXpaHEHHWE PABHOBECHUS B JKOCHCTEMaxX, OXpPaHy BHJIOB,
IKOCHCTEM, OUoCheEps);

AKTUBHOE HEMPHATHE JIEUCTBHUI, TPUHOCIIIMX BPEI OKPYKAIOIICH MPUPOTHOIN cpeie, yMEHUEe MPOrHO3UPOBATh HEOIArONpHUsTHBIE SKOJIOTUUECKHE
MTOCJICICTBUS MTPEITPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh HX;

HaJMYKME PA3BUTOIO DKOJOTHYECKOTO MBIIUICHHS, YKOJOTHYECKON KYJIbTYphI, ONBbITa JEATEIHLHOCTH SKOJOTHYECKOW HANpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBATHCSI UMM B TO3HABAaTEIbHOM, KOMMYHHMKATUBHOM M COIMAJbHOW MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOM NEATEbHOC TH
9KOJIOrMYECKOM HAMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOILIECTBEHHON MPAKTHKH, OCHOBAaHHOI'O Ha
JMasiore KyJIbTyp, CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOET'0 MECTa B MOJIUKYJIBLTYPHOM MHUPE;

COBEPIICHCTBOBAHNUE SI3bIKOBON M YMTATEIBCKOW KyJIbTYPBI KaK CPEACTBA B3aUMOJICHCTBHS MEXAY JIOAbMH U MTO3HAHUS MUPA;

MOHUMAaHUE crienuPrKy OMONIOTUU KaK HayKH, OCO3HAaHHS €€ poyd B (POPMUPOBAHUH PALIMOHAILHOIO HAYYHOTO MBIIICHHUS, CO3/IaHUH I[€TOCTHOTO
MpelcTaBiIeHus] 00 OKPYXalolleM MHUPE KaK O €IMHCTBE MPUPOABI, YeJOBEKa M 00IecTBa, B MO3HAHWUU MPUPOTHBIX 3aKOHOMEPHOCTEH W pElICHUU
po0JIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHU JJII COBPEMEHHOW UMBHIM3AIMU: OOECHEUEHHS HOBOTO YPOBHS pa3BUTHS MEIUIMHBI, CO3JaHHE
MEPCIEeKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pelaTh pPecypCHble MPOOJIEMBl Pa3BUTHS YEIOBEUECTBA, IMOMCKA MyTed BBIXOJA M3 TIO00ATBHBIX
OKOJIOTUYECKUX TMpoOJeM U oOOecledeHHusl Mepexofa K YCTOMYMBOMY pa3BUTHIO, PAIMOHAILHOMY HCIOJIB30BAHUIO MPHPOJHBIX PECYPCOB H
(hOpMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OMOJOTMYECKHX 3HAHWUW B IEIAX TOBBIMICHUS OOMIEH KYJIbTYpbhl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK
COCTaBHOMW 4acTH (PYHKIIMOHAJIHHON rPaMOTHOCTH 00yYaromuxcsi, GopMUPYEMOM MPU U3YIEHUU OHOJIOTHH;

MOHWMaHUE CYITHOCTH METOJIOB TIO3HAHMUS, UCIOJIb3yEMBIX B €CTECTBCHHBIX HAyKaxX, ClIOCOOHOCTH MCIOJIb30BATh MOJIydaeMble 3HAHMUS JIJIs aHAIH3a
U OOBSICHEHUS SIBJICHUM OKPYKAIOIIErO0 MUpPAa W MPOUCXOISIIMX B HEM H3MEHEHHH, YMEHUE JieflaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAaYYHBIX
(haKTOB U UMEIOIIMUXCS JAHHBIX C IEIBI0 MOTYYEHUs JJOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CAMOCTOSATEIBHO UCIIOIB30BaTh OMOIIOTMYECKUE 3HAHUS [T PELICHHs] TPOOJIeM B pealIbHbIX )KU3HEHHBIX CUTYalHSIX;

OCO3HAHUE I[EHHOCTU HAyYHOU N1€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HCCIENOBATENbCKYIO NEATEIbHOCTh HHAUBHUAYAIbHO U B
rpy1Ie;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BAaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUN MO OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATbI
MertanpenMerHbie pe3ysbTaThl OCBOEHHS ydeOHOro mnpenmera «buonmorus» BKIIOYAIOT: 3HAUMMblE [ (OPMHPOBAHUS MHPOBO33PEHUS
o0yJarommxcs MeX/IUCHUIUIMHApHBIE (MEXIPEIMETHbIE) OOIICHAYUYHbIE MOHATHS, OTPaXKAIOIMe 11eTOCTHOCTh HAyYHOM KapTUHBI MUpa U CHEHUPUKY
METOJIOB MO3HAHHUA, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPrus, sIBICHUE, MpOIlecc, CUCTeMa, HayyHBIH (paKkT, IPUHIINI, TUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeNOBaHue, HAONIOACHUE, HW3MEpEeHHe, OHKCIEPUMEHT W JpYyrHue); YHUBEpCalbHble Yy4eOHBIE eHCTBHS
(mo3HaBaTeNbHbIE, KOMMYHUKAaTHBHBIC, PETYSITUBHBIC), oOecrneunBatomue GopmupoBanne GyHKIMOHATBHONW IPAMOTHOCTH U COLMATBHON KOMITETSHIINN



00yYarIIMXCs; CIIOCOOHOCTh 00YYaOIIMUXCS MCIO0JIb30BaTh OCBOCHHBIC MEXIUCIIUIUTMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHUS U YHUBEPCAIbHBIC YUEOH bIe
JICWCTBUS B O3HABATEILHONW U COIUAILHOM MPAKTHUKE.

B pesynmpraTe u3ydeHuss OWONOTMHM Ha YPOBHE CpeaHEro ooOmiero oOpa3zoBaHusi y oOydwaromierocsi OynyT copMHpOBaHBI TMO3HABATEIBHBIE
YHUBEpCaJbHbIC ydeOHBIC ACHCTBUSA, KOMMYHHUKATHBHBIC YHHBEPCAJbHBIC yUE€OHBIC ICHCTBUSA, PETYJATHBHBIE YHHBEpPCAIbHBIC Y4eOHBIC ICHCTBUSI,
COBMECTHAS IEATCILHOCTD.

MeTtanpenMeTHbIe Pe3yabTaThl OCBOCHHS TIPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHus JODKHBI OTPAKATh:

OBJaieHne YHUBEPCATbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMU ACHCTBUAMM:

1) 6a30BbIe JJOTHYECKHUE TEHCTBUS:

CaMOCTOATENIbHO (POPMYIMPOBATH U aKTYaJIM3UPOBATH TPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCII0JIb30BaTh TP OCBOCHHUH 3HAHWM MPUEMBI JIOTHYECKOTO MBITIUICHUS (aHAJIM3a, CHHTE3a, CPaBHEHU, Kiaccuukanuu, 0000IIeH S ), PACKPHIB aTh
CMBICJI OMOJIOTMYECKHUX MTOHATUH (BBIICIIATh X XapaKTepHbIE PU3HAKH, YCTAHABIUBATH CBS3H C JAPYTHUMH IMOHSATUSIMH ),

OMpenesTh 1EeTU NeSITEIbHOCTH, 3a/JaBasi mapameTpbl U KPUTEPUHU UX JOCTHIXKEHHS, COOTHOCUTH PE3YJIbTAThl JIESITEIbHOCTH C MOCTABIECHHBIMU
HEISIMH;

MCII0JIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUISl O0OBSICHEHUS (PAKTOB U SIBJICHUHN )KUBOM MPUPOIBI;

CTPOUTH JIOTUYECKUE PacCyKeHUS (MHIYKTUBHBIC, IENYKTUBHBIC, 1O AHAJIOTHH ), BBISIBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUHUS B PACCMATPUBACMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJIOUCHHS;

MPUMEHITh CXEMHO-MOJICIIBHBIC CPEJCTBA I MPEICTABICHUS CYIICCTBEHHBIX CBS3CH M OTHOIICHHN B M3ydaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaK)Ke MIPOTUBOPEUYHH Pa3HOTO POja, BHISIBICHHBIX B Pa3JIMUHBIX HH(OPMAITMOHHBIX HCTOYHHKAX

pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIMXCS MaTepUaIbHbIX M HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B 1€ TEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB 1IEJISIM, OLICHUBATh PUCKHU MOCIEACTBUM 1€ TEIbHOCTH;

KOOPJMHUPOBATh U BBHIMOJHATE PaOOTY B YCIOBHUSAX PEAIbHOTO, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICH CTBHSI,

pa3BUBATh KPEATHBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BBIE HCCJIEI0BATEILCKHE AeCTBHUS:

BJIQJICTh HABBIKAMHU y4€OHO-MCCIIE0BATEIHCKON M MPOCKTHOW JEATEIbHOCTH, HABBIKAMH pa3pelieHus npolieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MTOMCKY METOA0B PEIICHUS TPAKTUYECKUX 3a7a4, MTPUMEHEHHUIO PA3JINYHbIX METOAO0B MO3HAHUS;

MCII0JIb30BaTh PA3JIMYHbIC BHJIBI IEATECILHOCTH I10 MMOJYyYEHHIO0 HOBOT'O 3HAHUS, €r0 HHTEPIPETALUH, TIPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX
CUTYaIlMsIX, B TOM YHCJIC IPU CO3/IaHUH YYEOHBIX M COIUATIbHBIX TPOCKTOB;

(dbopMUPOBATh HAYYHBIN THUI MBIILJICHUS, BJIaI€Th HAYYHON TEPMUHOJIOTHEH, KIIFOYEBBIMU TOHSITUSMU U METO/IaMH;

CTaBUTH U (HhOpMyIUpoBaTh COOCTBEHHBIC 3a/1aUl B 00pa30BaTEIbHOMN AEATEIHPHOCTH U KU3HCHHBIX CUTYaIIHIX;

BBIABJISITh MPUYUHHO-CICACTBEHHBIE CBSI3M W aKTyaJU3HpPOBAaTh 3aJladyy, BBIABUIATh THUIIOTE3Yy €€ pEIIeHUs, HaXOAUThb apryMeHThl Ui
JI0OKa3aTeJIbCTBA CBOMX YTBEPXKJIEHUM, 3a1aBaTh IapaMeTPbl U KPUTEPHUU PEILICHHUS;

AQHAJIM3UPOBATh IOJYYEHHBIE B XOAE€ PELICHUs 3aJa4d pe3yJIbTaThl, KPUTUUECKH OLEHHUBATh UX JOCTOBEPHOCTH, IIPOrHO3MPOBATh M3MEHEHHE B
HOBBIX YCJIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATH IEJICHANIPABICHHBIN TTOMCK TIEPEHOCA CPEJCTB U CITOCOOOB JAEHCTBHUS B TPOGECCHOHAIBHYIO CPELY;



YMETh MIEPEHOCUTD 3HAHUS B TO3HABATEIbHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

YMETh MHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE MJIEH, TNpenjiaraTh OpPUTHHAIbHBIE MOAXOJAbI M PEIICHHs, CTaBUTh NMPOOJIEMBl M 3a/Ja4H, JOMYCKAIOUIME allbTepHATHBHbIC
pereHusl.

3) padora c uHpopmanueii:

OPHEHTHUPOBATHCSI B PA3JIMUYHBIX HCTOYHUKAX HHGpoOpManuu (TeKCTe y4eOHOro mMocoOus, Hay4yHO-TIONMYJSPHOW JHUTepaType, OHOIOrHYecKux
CIIOBapsIX M CIIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHETE), aHAIM3UPOBaTh MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (OPM IpENCTaBICHUS,
KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HENPOTUBOPEUHUBOCTD;

(GopMyIMpPOBaTh 3alPOChl U MPUMEHATH pa3JIM4YHbIE METO/Ibl IIPU MOMCKE U 0TOOpE OMosIornyeckoil nHpopMauu, He0OXOAN MOH JIJIsl BHIIIOJTHEHUSI
yueOHBIX 3a/1a4;

puoOpeTaTh ONBIT UCHOJIb30BAHUA MH()OPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOT'O HMCIIOJIb30BaHUS
Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTHUMajbHYI (OpPMY IMpeACTaBleHUs Ouoioruyeckoil nHpopmauuu (cxemsl, rpaduku, AUArpaMMmbl, TaOJIHILIbI,
PUCYHKHU U JIPYToO€);

UCIOJb30BaTh HAYYHBIH $3bIK B KauyeCTBE CpeACTBa NpH pabore ¢ Ouojoruueckoil mHdopmalueil: NpuMeHsATh XUMHUYecKue, (u3nyeckue
MaTeMaTHYeCKHe 3HAKU U CHMBOJIBI, (OpPMYIIbI, a0OpeBuaTypy, HOMEHKIATYpy, UCIOJIb30BaTh U NMPEoOpPa30BbIBATh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA
HaTJSITHOCTH;

BJIaJI€Th HABBIKAMHU PACIIO3HABAHUS M 3alIUTHI MH(OpMaNU, HHHOPMAITHOHHON 0€30MacHOCTH JINYHOCTH.

OBJlaieHne YHUBEPCAJbHBIMH KOMMYHHMKATHUBHBIMH AeiiCTBUSIMM

1) o6menne:

OCYIIECTBIIATh KOMMYHHMKAIIMM BO BcCeX cdepax KHU3HU, aKTUBHO y4acTBOBaTh B JAMANIOre MM IUCKYCCHM MO CYLIECTBY OOCYXIaeMOH TeMbI
(ymMeHHue 3a7aBaTh BONPOCHI, BBICKA3bIBAaTh CYXKIEHHMS OTHOCHTEJIBHO BBIIIOJIHEHUS IpEAaraeéMoil 3ajaud, y4YUThIBaTb MHTEPECHl U COIJIACOBAHHOCTh
MO3ULMHI IPYruX yYaCTHUKOB JUajora Wiu AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBAa OOLIEHMS, MOHUMAaThb 3HAYEHHME COLMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHMSI KOH(JIMKTHBIX
CUTYyallui, yMeTb CMr4aTh KOH(IJIUKTBI K BECTH I1€PErOBOPSI;

BJAJCTh pa3IMYHBIMU CHoco0aMH OOIIEHHsI U B3aMMOJCHCTBMS, IOHUMATh HAMEPEHUs APYTUX JIOJCH, MPOSABIATh YBAKUTEIbHOE OTHOLIECHHE K
co0eceHUKY U B KOPPEKTHOM popMme hopMyIMpoBaTh CBOU BO3PAXKECHUS;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM SI3bIKOBBIX CPEACTB.

2) cOBMeCTHAs /1eSITeJIbHOCTD:

NOHMMAaTh M HUCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOW M MHJMBUIYaJbHOW paOOThl MpHU PELICHUH OMOJIOrHYecKoil mpobiieMbl, 00OCHOBBIBATH
HE0OXOIUMOCTH ITPHUMEH EHHSI IPYNITOBBIX (POPM B3aUMOJICHCTBHUS MIPU PEIICHUN YUeOHOH 3a/1a4H;

BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX ICHCTBHH ¢ Y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KI 00 UJIeHa KOJIJICKTHBA;

IIPUHUMATh LI€IM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JEHCTBUSA MO €€ NOCTHIKEHHUIO: COCTABIAThH IUIAH JEHCTBUH,
pacrpeaensiTe poiu ¢ y4éTOM MHEHUI Y4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON PabOThI;

OLIEHUBATh KaYECTBO CBOETO BKJIA/la M KaX/JI0T0 YJaCTHUKA KOMaH[bl B OOIINI pe3yabTaT Mo pa3padoTaHHBIM KPUTEPHSIM;



npeiarath HOBbIC MPOCKTHI, OLICHUBATh UCH C MTO3UIIUH HOBU3HbBI, OPUTHMHAJIBHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYHIECTBIISTh MO3UTHBHOE CTPATETHIECKOE MOBEICHNE B PA3JIMYHBIX CUTYAIHUSX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

OBRJlajieHHe YHUBEPCATBLHBIMH PETYJIATHBHBIMH JIeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTHYCCKUE 3HAHUS JIJIS BBISIBJIICHUS TTPOOJIEM M MX PEIICHUS B )KU3HEHHBIX M YYCOHBIX CHTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IICJICBBIC M CMBICJIIOBBIC YCTAHOBKM B CBOMX JCHCTBHSX M TOCTYIKAaxX IO OTHOIICHHUIO K KHBOU
MPHUPO/JIE, CBOEMY 3I0POBBIO U 3I0POBBI0 OKPYKAIOIIHX;

CaMOCTOSITEIIFHO OCYIIECTBIISATh IMO3HABATEIBHYIO IESATEIIBHOCTh, BBIIBISATH IMPOOJEMBI, CTaBUTh M (HOPMYIHpPOBATH COOCTBEHHBIC 3aJa4d B
00pa3oBaTeIbHON JASITENFHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENILHO COCTABJIATH IJIAH PEIICHUS MTPOOJIEMBbI C YUETOM UMEIOIIMXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOU TSHHIA;

JIaBaTh OLEHKY HOBBIM CHUTYAaIlUsIM;

pacUIMPsTh PAMKH y4e€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JIeNlaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHUE;

OLICHUBAThH IPUOOPETEHHBIH OIBIT;

Croco0CTBOBATH ()OPMUPOBAHHIO H MTPOSBICHUIO IIIMPOKOW IPYIAUIIMK B PA3HBIX 00JIACTIX 3HAHHIA, TOCTOSHHO MOBBIIIATH CBOH 00pa30BaTEIILHBINA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OI[EHKY HOBBIM CHTYAIIHSIM, BHOCHTh KOPPEKTHBBI B ICSITENILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BJIQJICTh HABBIKAMHU TI03HABATEJILHOW pe(IeKCHU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHA WM MBICIUTENBHBIX IPOIECCOB, UX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIb30BATh TPUEMBI pe(JICKCHH JIJIsl OIEHKH CUTYaIlUH, BBIOOpa BEPHOTO PEIICHMS,

YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKCHUIO,

MPUHUMATH MOTUBBI H aPTYMEHTHI IPYTUX NP aHATIM3€ PE3YIbTATOB ACSITCIBHOCTH;

3) npuHsiTHE ce0s1 M APYTrUX:

MPUHUMATE Ce0sl, TOHUMAasi CBOM HEJJOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI M apT'YMEHTBI APYTHX IIPU aHAIN3E PE3YIIbTaTOB JESITeIbHOCTH;

NPU3HABaTh CBOE MPABO M IPABO IPYIHX HA OUIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3HIIUU JAPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATHI
[TpenmeTHBIE pE3yIbTATHl OCBOEHHS COAEpX)aHHUS ydeOHOro npeamera «buonorus» Ha yriyOJIEHHOM YpPOBHE OpHMEHTHPOBAaHBI Ha OoOecreueHue
npoduiabHOro o0yueHus: ooyyaronmxcs ouonoruu. OHM BKIIIOYAIOT: CHeNU(pHUEcKre s OMOIOrUM HayYHbIe 3HAHUS, YMEHHS U CIOCOObI JeiCTBHil 1Mo
OCBOCHHIO, MHTEPIIPETAIIUN U TIPe0Opa30BaHUIO 3HAHWHN, BUJIBI ACATEIILHOCTH 10 TOJYYCHUIO HOBBIX 3HAHUHN W UX MPUMEHEHHIO B Pa3JIMYHBIX Y4eO HbIX, a
TaK)Xe B peajIbHBIX )KU3HCHHBIX CUTyanusx. [IpenMeTHbIC pe3ynbTaThl TPEICTABICHBI IO TO/IaM U3yUYCHUS.
IIpeamMeTHBbIe pe3yabTaThl 0CBOCHHUS y4eOHOT0 npeaMeTa «buosiorus» B 10 kn1acce 101KHBI OTPAXKATH:



c(OpPMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B (DOPMUPOBAHHUH €CTECTBEHHO -HAYYHOW KapTHHBI MHpPa, B
MO3HAHUH 3aKOHOB MPHPOJBI U PEIICHHH MPOOJIEM PaMOHATIBHOTO MPUPOIONOIB30BAHUS, O BKJIA/E€ POCCHICKUX M 3apyOeKHBIX YUEHBIX B pa3BHTHE
OHOJIOTHH;

BIIQJICHUE CHUCTEMON OWOJOTMYECKUX 3HAHWHM, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIONINE OMOJIOrMYeCKHe TEPMUHBI U TOHSTHS (KU3HB, KJIETKA,
OpraHusM, MeTadoJIM3M, TOMEOCTa3, CaMOpPEryJilus, CaMOBOCIIPOU3BEIEHUE, HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT M Pa3BUTHE), OUOIOrHYECcKUe
teopuu (knerounas teopus T. [lIsanna, M. lllneiinena, P. BupxoBa, xpoMmocomHas Teopus HacienactBeHHocTH T. Moprana), yuenus (H. 1. Basunosa — o
[EHTPaxX MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€MHOO0pa3Hus MOTOMKOB IEPBOTO MOKOJCHHUS, PACIICIUICHUS, YHCTOTHI
rameT, He3aBHCHUMOro HacienoBanuss ['. MeHaensi, TOMOJOTHYECKUX PSAOB B HacleAcTBeHHOM wusMmeHunBoctu H. V. BaBwmioa), npuHIUIBI
(KOMIIJIEeMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMU HAayYHOT'O TIO3HAHUS, UCIOJIb3YEMbIX B OMOIOTMYECKUX HCCIIeIOBAHUAX KUBBIX 00BEKTOB (Ol CcaHue, U3MEPEHUE,
HaO0JII0/IeHNEe, YKCIIEPHUMEHT);

YMEHUE BbLICISATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT, OJHOKIETOYHBIX U MHOI'OKJIETOYHBIX OPraHU3MOB, B TOM
yycne OakTepui, rpuO0B, pacTeHUll, )KUBOTHBIX M YEIOBEKAa, CTPOECHUS OpPraHOB U CHUCTEM OPraHOB PACTEHUH, JKUBOTHBIX, UEJOBEKA, IMPOLECCOB
KU3BHENIEATCILHOCTH, MPOTEKAIOIIUX B OpPraHM3Max PACTEHHH, KMBOTHBIX M UYEJIOBEKAa, OMOJOTMYECKHUX IMPOIECCOB: OOMEHa BeliecTB (METaboJu3M),
MIPEBpAILLCHNs PHEPrUH, OpOKEHHUs, aBTOTPO(HOr0 U TeTepoTpo(HOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MelH03a, raMeToTreHes3a,
SMOpHoOreHe3a, MOCTIMOPUOHANLHOIO pa3BHUTHUS, PA3MHOXKEHHUS, HHAWBUAYAIbHOIO pPAa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABIMBATH B3aMMOCBS3U MEXK/y OPraHOWJIAMH KJIETKH U UX (YHKIUSIMHU, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEH U UX QYHKIHSIMH, MEXI Yy
OpraHaMiu M CHCTEeMaMH OPraHOB Y PAacTEHUH, )KMBOTHBIX U YeJIoBeKa U UX (QYHKIUSAMH, MKy CHCTEMaMH OPraHOB M MX (YHKIMSIMU, MEKIY dTallaMH
oOMeHa BeIIEeCTB, TallaMHU KJIETOYHOrO IMKJA M JKU3HEHHBIX IUKIOB OPraHU3MOB, dTallaMH 3MOpPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U ()EHOTHUIIO M,
¢denotunom u hakTopamu cpeabl OOUTaHUS;

YMEHUE BBISBISITH OTIIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHCJI€ PACTEHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHME HCII0JIb30BaTh COOTBETCTBYIOIME apryMEHTHhI, OMOJOrMUECKY0 TEPMUHOJIOIMIO U CUMBOJMKY JJIS JOKa3aTeIbCTBA POJACTBA OPraHHU3MOB
pa3HbBIX CUCTEMAaTHUYECKUX TPYIIIL;

YMEHHE pelaTh OWOJIOTMYECKHE 3aJaui, BBISBIATH NPUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY HCCIIEAyEeMbIMH OMOJIIOTMYECKUMH IpOILleccaMu |
SBIICHUSIMU, JI€NaTh BBIBOJbI W TPOTHO3bI Ha OCHOBAaHUM IOJYYCHHBIX PE3yJIbTaTOB; YMEHHE BBHIMOJHATH JIAOOPATOPHBIE M MPAKTHYECKHE PaOOTHI,
coOoiaTh MpaBuia Mpu padoTe ¢ yueOHBIM M JTAOOPATOPHBIM 0OOPYIOBaHMEM; YMEHHE BBIIBHTaTh T'MIIOTE3bI, TPOBEPATh UX AKCIEPHUMEHTAIbHBIMH
cpeacTBamu, GOpMyIHUpys LIeIb UCCIIEI0BaHUs, AHAIM3UPOBATH [TOJIyY€HHbIE PE3yJIbTaThl U JAeaTh BbIBOJBL;

YMEHHME Y4acTBOBaTh B y4eOHO-HCCIIEIOBATENbCKONW paboTe 1Mo OMOJOTMH, 3KOJOTMU U MEAMIIMHE, MPOBOAMMON Ha 0a3e IMIKOJbHBIX HAy4YHBIX
00111€CTB, ¥ MMYOJIMYHO MPECTABIATH [TOJYYEHHbIE PE3YJIbTaThl HA YUEHUUYECKUX KOHPEPEHLUSX;

YMEHHUE OIICHUBATh STHYECKHE ACMEKTbl COBPEMEHHBIX HCCIEOBAHUNH B 00JacTH OHOJIOIMM M MEIUIUHBI (KJIOHHUPOBaHHE, HMCKYCCTBEHHOE
OIJIOJOTBOPEHME, HAIPABJIEHHOE N3MEHEHUE T€HOMA U CO3aHME TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccHoHambHON AEITeNhHOCTH B 00JAcTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPHH, CEIbCKOI0 XO3sIMCTBA, MUINEBOH NPOMBIIUICHHOCTH, YIAyOJsTh MO3HABaTENIbHBIM HHTEpEC, HANpaBJICHHbII Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoAoLKeHNEe OMOIOrHuecKoro o0pa3oBaHus B OpraHu3alugax cpeiHero NpodeccuoHanbHOro U BBICIIEro 00pa3o BaHuUs.



IIpeaMeTHBbIE pe3yJbTaThl 0CBOEHH Y4eOHOro npeamera «buonorus» B 11 Knacce 1OIKHBI OTPaXkaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MECTe M PO OMOJIOTMH B CHCTEME €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO -HAY4YHOU
KapTUHBl MHpa, B MO3HAHWU 3aKOHOB NPHPOJBI M PEUICHUH SKOJIOTMYECKHX MPOOJIEM UelIOBEUECTBa, a TAKXKE B PEIIECHUH BOMPOCOB PALMOHAIBHOTO
MIPUPOJIONIONB30BAHMS, U B (DOPMHPOBAHUM LIEHHOCTHOI'O OTHOIICHHUS K MPUPOAE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUHCKHUX M 3apYOEKHBIX Y4 EHbIX-
OMOJIOTOB B pa3BUTHE OUOJIOTHY;

YMEHHME BIAJETh CHCTEMOH OMOJOrMYeCKUX 3HAaHUU, KOTOpas BKIIOYAET ONpeAeNeHHs M TMOHMMaHHWE CYIIHOCTH OCHOBOIIOJIAralolux
OMONIOTMYECKUX TEPMUHOB M TOHATHH (BUA, dKOocHcTeMa, Omoctepa), Ouonorndyeckue teopuu (dBoitonoHHas Teopust Y. JlapBuHa, CHHTETHYE CKas
Teopus sBoimounn), yueHus (A. H. CeBepuoBa — o nmyTsax M HampaslieHUsAX 3Bosonuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (F€HETHUYECKOTO
paBHoBecus [Ixx. Xapau u B. BailinGepra, 3apoasieBoro cxoncrsa K. M. bapa), npasuna (Muaumyma 1O. JInbuxa, sK0s0ruueckoi nupaMuabl 3 HEPrum),
runoressl (rumoreza «mupa PHK» V. 'mnGepra);

YMEHUE BJIaIeTh OCHOBHBIMU METOJAMH HayYHOI'O MO3HAHMSI, UCMOJIb3yEMbIMU B OMOIOTMYECKUX MCCIIEAOBAHUAX JKUBBIX OOBEKTOB M IKOCHCTEM
(onucanue, U3MepeHue, HabJroAeHN e, IKCIEPUMEHT), CIOCO0aMU BBISBJICHUS M OLIEHKH aHTPOIIOI €HHBIX U3MEHEHUH B IPUPOIE;

YMEHME BBIICIATH CYIIECTBEHHBIE IPU3HAKU: BUA0B, OMOr€0IIEH030B, IKOCUCTEM U OMOC(ephl, CTAOMIN3UPYIOIIEro, IBUKYIIErO U Pa3pbIBAIOLIETO
€CTECTBEHHOr0 0TOOpa, aJJIONAaTPUYECKOrO0 M CUMIATPUUYECKOrO0 BUI000pa30BaHUs, BIMSHUS JBWXYIIMX CHUJI 3BOJIOLMM HAa TeHO(QOHJ MOMYJISAIUH,
MIPUCIIOCOOIEHHOCTH OPraHU3MOB K CpeJie 0OMTaHUsI, YepeJOBaHUS HalpaBICHUN IBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPIHH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXAY IPOLIECCaMH SBOJIIOLUH, TIBUKYILUMH CUJIAMU aHTPOIOT€He3a, KOMIOHEHTAMH Pa3JIMYHbIX SKOCUCTEM
U TIPUCIIOCOOJIEHUSAMU K HUM OpPraHU3MOB;

YMEHUE BBISBIISITH OTIMYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, HMPUCIOCOOJIEHHOCTh BUAOB K Cpele OOMTaHUs, aOMOTHYECKUX M OMOTHUECKHX
KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€ll OPraHW3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThl, OMOJOrHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY JJIA JI0Ka3aTelbCTBA POJCTBA OPraHHU3MOB
pa3HBIX CHUCTEMAaTUYECKUX TPYI, B3aUMOCBS3M OPraHW3MOB U cCpeAbl OOWMTaHUs, €IMHCTBA 4YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXPaHEHHUS
MHOTr000pasus BUI0B M 3KOCHUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS PUPOJbI U YEIOBEUECTBA;

yYMEHME pelaTh OMOJIOTMYECKHE 3aJaul, BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY HCCIIEAYyEMbIMH OMOJIOTMYECKUMH IpoLleccCaMu U
SIBJICHUSIMU, J1€1aTh BBIBOJbI M IIPOrHO3BI HA OCHOBAHMHU I10JIy4YE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATH JJAOOpaTOpHBIE U NTPaKTUUYECKHE paboThl, COOM0AATh MTpaBuila IPU paboTe ¢ yueOHbIM U JJAOOPaTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIIBUT'aTh TUIOTE3bl, IPOBEPSATh UX IKCIEPUMEHTAIBHBIMU CpeICTBAaMH, GOPMYIUPYs 1I€Jb UCCIEA0BAaHU, aHAIM3UPOBATh MOJIYYCHHbIE
pe3yJbTaThl U 1€1aTh BHIBO/IBI,

YMEHHME Yy4acTBOBaTh B y4eOHO-HCCIIEIOBaTENbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTMU U MEIULHUHE, IPOBOJMMOI Ha 0a3e IIKOIbHBIX HAYYHBIX
00111€CTB, ¥ MMYOJIMYHO MPECTABIATH [TOJYYEHHbIE PE3YJIbTaThl HA YUEHUUYECKUX KOHPEPEHLUSX;

YMEHHME OLIEHUBATh I'MIOTE3bl U TEOPUU O MPOUCXOKIECHUHU JKU3HU, YEJIOBEKAa M 4YENIOBEYECKHUX pac, O MPUUYMHAX, MOCIEACTBHIX M Crocodax
MIPeOTBpaLleHuUs TI100aIbHBIX U3MEHEHH B Onocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBII BHIOOP Oyaymiel mpodeccHoHanbHON AEATEIFHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHUH, TPHPOIOT0Ib30BAHUS,
MEIUIMHBI, OMOTEXHOJIOTUH, TICUXOJOIMH, BETEPUHAPUH, CENIbCKOTO XO35SHCTBA, MUIIEBOH MPOMBIIIJICHHOCTH, YIIIyONsATh MO3HAaBAaTEJILHBI HMHTEpeEC,
HaIpaBJICHHBIA HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MpOQeccHr U MpPONODKEHHE OMOJIOrMYecKoro oOpa3oBaHUS B OPraHU3alMSIX CPEIHEro
po(hecCHOHaIBLHOTO U BHICIIEr0 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoaunuecTBo uacoB

JIeKTPOHHBIE (LM (] POBHIE)

I‘D‘i HanMeHm:;;g:;g;iiﬁHOB fem Beero Konrpoasbnsbie | IlpakTuyeckue 00pasoBaTeJbHbIE pecypehbl
padoThI padoThI
1 buonorus kak Hayka 1 1. https://urok.1c.ru/
2 JKuBBIE CHCTEMBI U HX U3yYEHUE 2 2. https://educont.ru/
3 BHONTOMHS KIICTKIL 2 05 3. https://mob-edu.com/
4 XuMHYECKasi OpraHu3aius KICTKH 10 1 1 4. https://educont.ru/
5. https://educont.ru/
5 CtpoeHne ¥ QyHKIIUU KJICTKH 8 2 6. https://www.imumk.ru/
6 OOMeH BEIECTB U IPEBPaLICHHE 9 1 7. https://foxford.ru/
SHEPruu B KIETKE 8. https://www.yaklass.ru/
7 Hacnencreennas nadopmarus u 5 1 0.5 9.https://q|9balIab.orq/ru/#.quw2HZByUk
peanm3anus e€ B KJICTKE ' 10. https://ibls.one/
8 YK H3HEHHDIH LHKT KIICTKH 9 1 11. https://v\M_AN.ismart.orq/
9 Ctpoenue u QyHKIIUU OPraHU3MOB 12 1 15 12. hitps://nativeclass.ru/ .
13. http://stratum.ac.ru/ru/education/
10 Pa3mHOXeHHE 1 pa3BUTHE OPTaHU3MOB 8 1.5 14. https://uchi.ru/
I'enernka — Hayka o
11 HACJIEACTBEHHOCTH U N3MEHUYNBOCTHU 2 0.5
OpPraHu3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH H3MEHUYHNBOCTH 6 1 1
14 I'eHeTrKa yesioBeKka 3 0.5
15 Cenekuusi OpraHu3MoB 6 1
16 BHOTEeXHOJIOr Sl U CHHTETHYECKast 5 05
ouosorus
OBHIEE KOJIUMYECTBO YACOB I10 102 4 135
MPOI'PAMME ’



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

11 KJIACC

KoaunuecTBo uacos

JIeKTPOHHBIE (LM POBHIE)

Ne H
11;11 aHMeHm::;;I:;;);?;HOB nrem Beero KonrTpoasbnbie | IlpakTuyeckue odpasoBaTe/IbHbIe pecypehl
padoThI padoThbI
3apoKeHUE U Pa3BUTHE 1. https://urok.1c.ru/
1 IBOITIOIIMOHHBIX MPEICTABICHUH B 4 2. https://educont.ru/
Ouonorun 3. https://mob-edu.com/
2 MUKpPOIBOJIOIHS U €€ Pe3yJIbTaThI 14 2 4. https://educont.ru/
-. 5. https://educont.ru/

3 Makpo3BOIIIOIHS U €€ Pe3yJIbTaThI 6 1
N P = — 6. https://www.imumk.ru/

4 pgmxomﬂeme 1 PAsBHTHE AH3HI 15 1.5 7. https://foxford.ru/

Ha See 8. https://www.yaklass.ru/

5 IIpoucxosxaeHue Ye0BeKa — 10 1 1 9.https://globallab.org/ru/#.Yvaw2HZByUk
aHTPOTIOr'CHC3 10. https://ibls.one/

DKOJIOrusi — HayKa o 11. https://www.ismart.org/
B3aMMOOTHOIICHHUIX OPTaHU3MOB U 12. https://nativeclass.ru/

6 3 0.5 .
HAJIOPTaHU3MEHHBIX CHCTEM C 13. http://stratum.ac.ru/ru/education/
OKpY’Karolieit cpe/oit 14. https://uchi.ru/

7 OpraHusMsl U cpefja OOMTaHUS 9 1.5

8 DKOJIOTHS BUJIOB U MOMYJISIIHMA 9 1 0.5

9 DKOJIOTUs COOOIIIECTB. 12 05
DKOJIOTHYECKUE CHCTEMBI

10 buocdepa — rinobasbHas sKocucTeMa 6 1

11 UenoBeK 1 OKpYXkKaromas cpeia 6

12 PeszepBHOE Bpems 8

OBILIEE KOJIMYECTBO YACOB 110 102 4 75
IMPOTPAMME '



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISI YUEHUKA

1. buonorus, 10 knacc/ ITaceanuk B.B., Kamenckuii A.A., PyomoB A.M. u npyrue; nox penakuueii [laceunnka B.B., AkuinonepHoe 00IIeCTBO
«M3narenscrBo «lIpocBenienue»

2. buonorwus, 11 kmacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; non penaknuei [laceunuka B.B., AknronepHoe o011ecTs o
«M3narensctBo «IIpocBenienne»

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

1. 1C: Ypok. Pexxum nocryna: https://urok.1c.ru/

2. O6naunas matdopma oToOpakeHus BepupuImpoBaHHOTO U (GPOBOro 0Opa3zoBaTeIbLHOr0 KOHTEHTa U cepBrcoB AO «M3aaTenbcTBO
«[IpocBemenue». Pexxum nocryna: https://educont.ru/

3. MoOusbHOe 31ekTpoHHOE oOpa3oBaHue. [ludpoBas oOpa3oBarTenpHas cpeia ¢ MHTEPAKTHBHBIME OHJIAHH-KypcaMm. Pexxum

noctyma: https://mob-edu.com/

4. HoBas mikosna. OnaiiH-mkosa moarotoBku k EI'D mo Bcem npeameram. Pesxxum moctyma: https://educont.ru/

5. Hossriit nuck. Hudposas obpazoBarenbHas miaatgopma. YueOHble MaTepHalbl sl IEaroroB 1 MKoJbHUKOB. HTepakTuBHBIN KoHCTpyKTOD
YPOKOB U ynpaxkHeHui. Pexxum mocryna: https://educont.ru/

6. O6nako 3HaHMii. IHTEepakTUBHBIC YPOKH U IU(POBBIC qOMalIHUE 3aaaHus. Pexxum goctyna: https://www.imumk.ru/

7. ®okchopn. Kpynueiinnas onnaita-mkona B Poccun. Pexxum moctyna: https://foxford.ru/

8. SIKnacc. [TomHopyHKIMOHaMbHAS M(POBas CHCTeMa JIJIsi 00pa3oBaTeNbHBIX opranu3anuii. Pexum nocryna: https://www.yaklass.ru/

9. Globallab. [Tudposast o6pa3oBaTeapbHas Cpena COBMECTHON MPOCKTHOW U UCCIIENOBATENLCKON e TeIbHOCTH. Pexxum

noctyma: https://globallab.org/ru/#.Yvgw2HZByUk

10. IBLS. UnTemnektyanbHast o0pa3oBatenbHas miaTdopma JJisi Y4eHUKOB U MEaroroB ¢ OMOIMOTEKO0M 00pa30BaTeIbHOIO KOHTEHTA 10
®I'OC. Pexxum noctyna: https://ibls.one/

11. Ismart. YMHBIH TpeHaXEP 11 MOBBIIIICHUS OlleHOK. Pesxum mocryma: https://www.ismart.org/

12. Nativeclass. Cucrema 1iuppoBbIX ypPOKOB 10 aHTJIMICKOMY S3bIKY, 0O€CIIeYBaET ycnex peOEHKa B 1IKOJIE, YYUT FOBOPUTH U IOHUMATh
aHTTIMICKUI KaK poaHOM s3bIK. PexxuMm pocryma: https://nativeclass.ru/

13. Stratum. MuTemiekryanpHas mkoda. [{udposas odpaszoBaresnbHas miatdopma. MHTepakTHBHBIE MOeu. MHIUBUAyaIbHASI TPACKTOPUS
obyuenus. Pexxum gocryma: http://stratum.ac.ru/ru/education/

14. Uchi.ru. MuTepakTuBHas oOpa3oBareibHas oHaaiH-1atdGopma. Pexxum goctyna: https://uchi.ru/



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/
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