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MOSACHUTEJBbHASA 3AITUCKA

[Iporpamma mno yueOHOMy mnpenmery "buonorus" (nmanee - Omonorusi) Ha YpOBHE CpEIHEro oOImero
oOpaszoBanmst pa3paboraHa Ha ocHoBe DemepampHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpa3oBaHUH B
Poccutickoit ®epepannny, ®I'OC COO, Konuemnmun npenogaBanus yueOHOro npeamera « bBHoIorus» U OCHOBHBIX
nosoxxeHni QenepanbHON paboyeid TporpaMMbl BOCIIMTaHUSL.

YueOHblit npenmer «buosnorus» yriayonénHoro ypoBHs usydenus: (10—11 kmaccel) siBisieTcs OJHUM U3
KOMIIOHCHTOB TipeaMeTHON obmactu «EcTtecTBeHHO-HayuHBIe mpenMmeTs. CoriacHo mnonoxeHusm GI'OC COO
npodunbHble ydeOHbIE NPEIMETHl, U3y4aeMble Ha YIIyOJEHHOM ypOBHE, SIBISIFOTCSI CIIOCOO0OM anddepeHnuanim
00yd4eHHs Ha YpPOBHE CPEJHEro 00LIero 00pa3oBaHus U MPU3BAHBI 00ECTICUYNUTh TPEEMCTBEHHOCTh MEXKY OCHOBHBIM
o0ImmM, CpeqHUM OOIINM, CPeIHUM MPO(ECcCHOHANFHEIM M BBHICIINM 00Opa3oBaHHEM. B TO e BpeMs KaKAbIi U3
9THX Yy4YeOHBIX NPEIAMETOB [ODKCH OBITh OPHUEHTHUPOBAH HA TNPHOPUTETHOE pENICHHE 00pa30BaTEIbHBIX,
BOCIIMTATEIbHBIX M Pa3BHBAIOIIMX 3aJay, CBA3aHHBIX C NpodopHeHTareld o0ydalomuxcs U CTUMYJINPOBaHUEM
MHTEpeca K KOHKPETHOM 0O0JacTH HAy4YHOTO 3HAHMA, CBSI3aHHOTO C OWOJOTHEH, MEIUIHMHOH, SKOJOTHEH,
TICHXOJIOTHEH, CIIOPTOM HMJIM BOSHHBIM JICJIOM.

[Iporpamma mo ydeOHomy mpenmery "buomorus" naér mpencTaBieHHWE O LENM U 3aJadax H3ydeHUs
yuebHoro mpemmera «buonorus» Ha yrayONEHHOM YpOBHE, OIMpeaeiseT o0s3aTeabHOe (MHBAPUAHTHOE)
IPEeMETHOE COJEpXKaHHE, €ro CTPYKTYpUpOBAaHHE IO pa3fienaM W TeMaM, paclpeAeleHHe IIo Kiaccam,
PEKOMEHAYeT IOCHeNOBaTeNbHOCTh M3Yy4eHHs y4eOHOro MaTepHasa ¢ y4éTOM  MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH yu4eOHOTo mporiecca, BO3pacTHbIX 0coOeHHOCTeH o0yyatomuxcs. B mporpamme
1o OHMOJIOTMH pEaln30BaH NMPUHONI HPEEMCTBEHHOCTH C W3y4YEHHWEM OHOJIOTHM HAa ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, Omarofapst 4eMy MpPOCMAaTpPHUBACTCS HANpPaBICHHOCTh Ha IOCIEIYIOUIee Pa3BUTHE OMOJOTHMYECKUX
3HaHUH, OPHEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, HKOJOTHYECKOTrO
MBIIIICHHUS, TPEACTABICHUI O 37I0pPOBOM 00pa3e JKM3HHM, Ha BOCHHUTAaHHE OEPEXKHOTO OTHOIICHHS K OKPY’KaroIeH
NPUPOTHOM cpene. B mporpamme 1o GMosioruy Takke MOKa3aHbl BO3MOXKHOCTH y4eOHOTo npeaMeTa «buonorus» B
peamm3anmu  TpeboBaHnit ®PI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, METAaNpeIMETHBIM U MPEIMETHBIM
pe3yiapTataM OOydYeHHss W B (POPMHPOBAHHM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEILHOW JIEATEIILHOCTH
o0ydJaromuxcsi O OCBOSHHIO COJIepKaHMA OHOJIOTMYECKOTO O00pa3oBaHMS Ha YPOBHE CpEJHEro oOIIero
00pa3oBaHUsL.

VYueOnblii npeamMer «buosorus» Ha ypoBHE cpeiHero oOuiero oOpa3oBaHUs 3aBepllaeT OHOJIOTHYECcKOoe
o0pa3oBaHKe B IIKOJIE ¥ OPHEHTHPOBAH Ha pacUIMpEeHHe W YIiayOJjeHue 3HaHWH 0Oydarommxcs O JKHBOHM IpUpoJE,
OCHOBaX MOJIEKYJISIPHOH M KJIETOYHOH OHOJIOTHH, SMOPHONOTMM W OWOJOTWUH Pa3BUTHS, TCHETHKH, CEJEKIUH,
OHMOTEXHOJIOTUH, BOJIIOLIMOHHOTO YYEHHS ¥ 9KOJIOTHH.

N3yuenne yuebHOTO mpemamera «buosnorus» Ha yriIyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha IOATOTOBKY
o0ydJaromuxcst K IMOcieyIoeMy MOJyYeHHI0 OMOJI0THIecKoro o0pa3oBaHus B By3axX M OPTaHM3AIMAX CPEIHETO
npodeccnonansHoro obpazoBanus. OCHOBY €ro COJEp)KaHUS COCTaBJSIET CHUCTEMa OWMOJIOTMYECKUX 3HAHUM,
MOJIyYEHHBIX TIPH U3YYEHHH 00YYaroIMMHUCS COOTBETCTBYIOIIMX CUCTEMATHUECKHUX Pa3zeioB OMOJIOTHH HAa YPOBHE
OCHOBHOTO o00miero oOpasoBanus, B 10—11 kiaccax 3T 3HaHWS IIOJMYYalOT pa3BUTHE. Tak, pacHIMpeHbl |
yriryOneHsl OMOJIOTHYECKHE 3HAHUSL O PAacCTEHUSX, )KUBOTHBIX, rpnbax, OakTepHsxX, OpraHu3Me 4ejoBeKa, OOLIMX
3aKOHOMEPHOCTAX KHU3HU, JOMNOJHHUTECIBHO BKIIFOYCHBI OMOJIOTHYECKHE CBCACHUA TIPUKIAOAHOTO W IOHMCKOBOI'O
XapakTepa, KOTOpble MOXKHO HCHOJIB30BaTh KaK OPUEHTHUPHI JUIS TIOCIEIYIOEero Beioopa npodeccun. Bo3moxHa
TaKKe MHTErpanusi OMOJIOrMYeCKUX 3HAHUH C COOTBETCTBYIOUIMMH 3HAHUSMH, MTOJYYEHHBIMHU OOyUYarOIMMUCS IPU
N3Yy4YCHUUN (1)I/I3I/IKI/I, XUMHH, FeOFpaq)I/II/I 1 MaTE€MaTHUKU.

CrpykTypa mporpaMMmbl 1o ydeOHOMYy mpenmery '"buomormsa" orTpaxaeT CHCTEMHO-ypOBHEBBIM U
9BOJIIOLMOHHBIA HOAXOABI K H3ydeHWIo Ouosorumu. COrjlacHO MM, M3Y4YaloTcsi CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE Ui JKUBBIX CHCTEM pAa3HOTO YPOBHSI OPraHU3alliH, DBOJIOLMH OPraHWYecKoro Mupa Ha 3emie,
COXpaHEeHHs OMOJIOTMYECKOro pa3zHooOpasms mmaHeTel. Tak, B 10 kimacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOW H
KJIETOYHOW OWONOrMM, SMOPHOJIOTMH M OHOJIOTMHM pPa3BHUTHS, TEHETUKHM W CEJEKIWH, OHOTEXHOJOTHH H
CHHTETHYECKOH OMOJIOTHH, aKTyaJIM3UPYIOTCSl 3HAHMS OOydaromuxcs 10 OOTaHWKE, 300JIOTHH, aHATOMUH,
(usuonorun yenoseka. B 11 kiacce u3ydaroTcst 2BOJIONUOHHOE YUeHHE, OCHOBEI 3KOJIOTHHU M YUeHHE 0 Ornocdepe.

YueOHblil npeameT «buonorus» npu3BaH 00eCHeYUTh OCBOCHUE 00YUYaAIOIIUMHUCS OMOJIOTMYECKUX TEOpUI U
3aKOHOB, WJICH, MPUHIIMIIOB M IPaBHJI, JIOKAIIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHDA,
3HAaHUH O CTPOEHHH, MHOTOOOpa3ny M OCOOCHHOCTSX KIETKH, OPraHW3Ma, HOIMyJIALUH, OHOIIEHO3a, SKOCUCTEMBI, O
BBIJAIOIINXCS HAyYHBIX JOCTHIKEHHAX, COBPEMEHHBIX HCCIICAOBAHUSIX B OWOIOTWH, TNPHUKIAJHBIX AacCHEeKTax
Ouonornyecknx 3HaHWH. g pa3BuTHs M monuepkaHust MHTepeca oOydaromMxcs K OHOJNOTMH Hapsay co
3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOr0 MaTepuaja B COAEP)KaHWH MPOTrpPaMMbl 10 OMOJIOIMHU IMPEIyCMOTPEHO



3HAKOMCTBO C MCTOPHEW CTAHOBJICHUSI M PAa3BUTHS TOW WJIM MHOW OOJIACTH OWOJOTHH, BKIAJJOM OTCYCCTBECHHBIX U
3apyOCIKHBIX YUEHBIX B PCIICHUE BAXKHEHIINX OMOJIOTUYCCKUX U IKOJOTHYCCKHIX TPOOIIEM.

Henp m3ydenns ydaeOHOTO mpeamera «buonorns» Ha yriyOnEéHHOM ypOBHE — OBIaEeHHE OOYJarOUTIMMHUCS
3HAHUSAMH O CTPYKTYPHO-(QYHKIIHOHAIEHOW OpPTaHU3aIMX JKUBBIX CHCTEM PAa3HOTO paHra W MPHOOpETEHHE YMEHHMA
UCIOJIb30BaTh 3T 3HAHWs B (OPMHUPOBAHUM WHTEpeca K Ompenesi€éHHONW obnactd TmpodeccuoHamIbHON
JIESITEIBHOCTH, CBI3aHHON C OMOJIOTHEW, MIIM K BBIOOPY YU4EOHOTO 3aBEACHUS ISl MPOJODKEHUS OHOJIOTHYECKOTO
00pa3oBaHMUSL.

JocTmwkenne 1enu u3ydeHus ydeOHoro mpeamMeta «buonorus» Ha yriyOnéHHOM ypoBHE 00ECIeYHBAETCs
pelIeHreM CIeAyIOMHUX 3a1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBl OHOJIOTHUECKHX 3HAHHWH: OO0 OCHOBHBIX OHMOJIOTHYECKHX TEOPHSIX,
KOHIICTIINSIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX WM ITPABHIIAX, COCTABILIOIINX COBPEMEHHYIO €CTECTBEHHO-
HAYYHYIO KAPTHHY MHpPA; O CTPOSHHUH, MHOTO00Pa3uK U OCOOCHHOCTAX OMOJIOTHYECKUX CUCTEM (KJICTKA, OPraHU3M,
TOITYJISIIUSI, BHJ, OHOTEOICHO3, Omocdepa); O BBITAOIIUXCS OTKPBHITHAX W COBPEMEHHBIX HCCIICIOBAaHUIX B
OHOJIOTHH;

03HAKOMJICHHE OOYYarOIIUXCsA C METOAAMHU IO3HAHUS JKUBOM MPHPOJBI: HCCIICIOBATCILCKUMH METOIaMHU
OHMOJIOTHYECKHUX HAayK (MOJCKYJSIPHON M KICTOYHOW OHOJIOTHMH, SMOPHOJIOTHH U OUOJIOTHHM PA3BUTHS, TCHETUKH U
CEJIEKIINH, OMOTEXHOJIOTHH U CHHTETHUECKOW OMOJIOTHH, ITaJCOHTOIOTHH, SKOJIOTHH); METOJAMH CaMOCTOSATEIIEHOTO
MPOBEICHHUS OMOJIOTHUCCKUX MCCIICIOBAHUI B JabopaTopuu U B mpupoe (HaOtoqcHHEe, H3MEPEHUE, IKCIICPUMEHT,
MOJIETUPOBaHUE);

OBIIQJICHHEC OOYYAIOMIMMHUCS YMEHHSAMH: CaMOCTOSTEIbHO HAaXOIWTh, AHAIM3HPOBATH M HCIIONB30BATh
Omosornveckyro HH()OPMAIIHIO; ITOJB30BATHCA OHMONIOTHYECKON TEPMUHOIOTHEH W CHUMBOJHMKOH; YCTaHABJIHBATH
CBSI3b MEXK/Y Pa3BUTHEM OHMOJIOTHH U COIMATBHO-O3KOHOMUYECKAMH U KOJOTHYECKUMH MPoOIeMaMu YeI0BEUeCTBa;
OIICHUBATP ITOCIEICTBUSA CBOCH AEATEIFHOCTH 110 OTHOIICHHUIO K OKPYXKAIOIIeH MPUPOIHON cpene, COOCTBEHHOMY
3I0POBBIO H 3IOPOBBI0 OKPY’KAIOIINX JIFOJICH; 000CHOBBIBATh M COOMIONATh MEPH MPOPHIAKTHKE WHPEKIINOHHBIX
3a0o0JieBaHMM, NIPpaBUIIa MOBEJCHUS B MPUpOJie U obecrieueHns 0€30MacHOCTH COOCTBEHHO JKM3HEACATEIHHOCTH B
YpPE3BbIUANHBIX CHUTYalUsAX MPHUPOIHOTO M TEXHOTCHHOI'O XapakTepa, XapaKTepU30BaTh COBPEMEHHBIC HAydHBIC
OTKPBITHUS B 0071aCTH OUOJIOTHH;

pa3BuTHE y OOYYAIOMIMXCS WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipollecce 3HAKOMCTBA C
BBIAIOIIMMHUCST OTKPBITHSIMHA U COBPEMEHHBIMH HCCIICIOBAHUSAMH B OHOJIOTHH, PEIIAEMBIMH CHO MPOOJIEMaMH,
METOAOJIOTHEH OMOJIOTHYECKOTO HCCIICOBAaHUS, TPOBEICHUS DSKCIICPHMEHTAIBHBIX WCCICOBAHUH, pEIICHUS
OHMOJIOTHYECKHX 33a/1a4, MOACTHPOBAHUSI OHOJIOTHYECKIX 00BEKTOB U TPOIIECCOB;

BOCIIUTAHHE y OOYYAIONIMXCS IIEHHOCTHOI'O OTHOIICHHS K JKUBOW MPHUPOJC B IIEJIOM U K OTIACIbHBIM €€
00BEKTaM U SIBJICHHUSAM; (DOPMUPOBAHHUE IKOJIOTHIECKOM, TCHETHUECKOM rPAMOTHOCTH, OOIIEH KyJIbTYPhl IOBEICHUS
B IIPUPO/IC; UHTETPAIIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne 00ydYaroUMHUCS KOMIETEHTHOCTH B PaIMOHAIBHOM MPHUPOAOINOIB30BaHUU (COOIOIeHNE
MpaBUJI MOBEJICHHUS B IPUPOJAE, OXPaHbI BHIOB, YKOCHUCTEM, OHOC(HEPHI), COXPAHCHUU COOCTBECHHOTO 3I0POBBS U
3I0POBBS OKPYXKAIOIIUX JIFOJeH (coOmromeHus Mep mnpodriakThku 3a0o0JieBaHUMA, obOecreueHHe O0e30ImacHOCTH
JKU3HENIEATCIPHOCTH B YpPE3BBIYANHHBIX CHTYalUsSX IMPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE
WCTIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUH ¥ YMEHUI B IIOBCETHEBHON KHU3HU;

CO3/IaHHE VYCIOBHH JUII OCO3HAHHOTO BBIOOpPAa OOYYAIOIMIMMHUCS WHIUBUIYaTbHOH 00pa3oBaTEeIbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAyOmEeMY MPOGECCHOHATHPHOMY CaMOOMPEICICHHIO, B COOTBETCTBHH C
HHAWBUAYAIbHBIMA HHTEPECAMH U TIOTPEOHOCTSIMHU PErHOHA.

OOmiee YMCIIO YacoB, OTBEACHHBIX Ha W3ydYeHHE OMOJIOTHMH Ha YIIyOJIEHHOM YPOBHE CPETHEr0 OOIIero
obpazoBanus, coctasisier 204 gaca: B 10 xitacce — 102 gaca (3 yaca B Hezenmo), B 11 ximacce — 102 vaca (3 vaca B
HEZIEITI0).

OT0Op OpraHM3anMOHHBIX (HOPM, METOJOB W CPEACTB OOYYCHHsI OMOJOTHH OCYIIECTBISIETCS C YYETOM
cnenu(UKA ero CoAepIKaHUS W HANPABICHHOCTH Ha MPOJOJDKCHHE OHUOJIOTHYECKOTO 00pa30oBaHUs B OPraHU3AIMIX
CpeIHero NpoQeCcCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTeNbHBIM yCIIOBUEM TIPH OOydYeHHHM OWOJIOTMH Ha YIIIyOJEHHOM YPOBHE SIBISICTCS IPOBEICHUE
na0OpaTOPHBIX M TpPaKTHYCCKUX pador. Tarke ydyactue 0OydarOIIMXCS B BBINOJHCHUU IMPOCKTHBIX U Y4EOHO-
HCCIICIOBATEIbCKUX PAa0OT, TEMAaTHKA KOTOPBIX OMPEICNIACTCS YUYUTEIEM Ha OCHOBE HMMECIOIIUXCS MAaTePUABbHO-
TEXHUYECKHUX PECYPCOB M MECTHBIX TPHPOTHBIX YCIOBHH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepkaHue MPOTPaMMBI, BBIICICHHOE KYpcu8oM, HE BXOOUT B TPOBEPKY TOCYNAPCTBEHHON HTOTOBOI
arrectamuu (I'MA).

Tema 1. Buosorust kak Hayka

CoBpemeHHass OmoJOrHs — KOMIUIEKCHass Hayka. Kparkas wmctopus pasButus Omonormu. buomormueckme
HayKd M W3ydaeMmble UMHU MpoOiembl. OyHIaMeHTalbHbIe, MPUKIaIHbIe W TOUCKOBHIE HAyYHBIC WCCIICTOBAHUS B
6uonoruu.

3HaueHue Owonoruu B (OpPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-Hay4HOW KapTuHbl mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Omonorneil. 3HaueHHe OWOJOTHHM B MPAKTUYCCKON IEATCIFHOCTH UYEJIOBEKa: MEAHINHE, CEeIbCKOM
XO034HCTBE, IPOMBIIIJICHHOCTH, OXPaHe IPUPOJIBI.

JdeMoHcTpanun

Ioprpetsr: Apucrorens, Teodpact, K. Jlurneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'. Mengens, B. 1.
Bepnanckwuii, U. I1. [TaBnos, U. Y. Meunnkos, H. . Basunos, H. B. Tumodees-Pecosckutii, k. Yorcon, ®@. Kpuk,
J. K. benses.

Tabmuier 1 cxembl: «CBsI3b OHOJIOTHH C IPYTUMH HayKaMm», «CrcTeMa OHOOTHISCKUX HAYK».

Tema 2. ’KuBble cucTeMbl U UX H3Y4YEHHE

JKuBble cucTeMbl Kak mpeaMmeTr u3ydeHus Ouosoruu. CBOMCTBA JKMBBIX CHCTEM: €AMHCTBO XMMHYECKOTO
cocTaBa, JHCKPETHOCTb U  IIEJIOCTHOCTb, CIOXXKHOCTh M  YHNOPAJOYEHHOCTh CTPYKTYpBl, OTKPBITOCTb,
CaMOOPIaHU3alIKs, CAMOBOCIIPOU3BEIEHHUE, PA3IPAKUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3aly JKUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOUYHBIA, TKaHEBBIM, OpPraHW3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOH, 3KOCHUCTEMHBIN (OHOTreoIeHOTHYECKHIT), OnocdepHbiin. I[Iporecchl, MpoucxXomdiiue B
JKUBBIX cucTeMax. OCHOBHEIC IPU3HAKH KUBOTO. JKHU3HB Kak (OopMa CyIIEeCTBOBAaHHS MaTepud. Hayku, m3ydaromiue
JKMBBIE CUCTEMBI HA PA3HBIX YPOBHAX OPraHU3ALMH.

W3y4yenue xuBBIX cuUcTeM. MeToabl Ouonorudeckoil Hayku. HabitogeHue, HM3MepeHHe, DKCIIEPUMEHT,
cuctemMarusanus, Mmeraasanus. [lonsarue o 3aBUCMMOi M He3aBUCUMOM nepeMeHHOu. [lnanupoBanue sKCepuMeHTa.
IlocranoBka u mpoBepka rumnote3. HymeBas rumote3a. [loHstme BbIOOpKH u e€ mocTOBepHOCTH. Pazbpoc B
6unosornyecknx AaHHBIX. OIIEHKa JOCTOBEPHOCTH IOJNYYCHHBIX Pe3yJbTaToB. IIpHYMHBI MCKaKEHHUS PE3yIbTaTOB
sKcriepuMeHTa. [IoHATHEe CTaTHCTHYECKOTO TECTa.

JdeMoHcTpanumn

Tabmumer u cxeMbl: «OCHOBHBIC TPU3HAKU JKU3HW», «bHonormdyeckme cucreMbl»y, «CBOWCTBA KHBOI
MaTepun», «YPOBHM OpraHM3alUU >KUBOW HpUpoAbD, «CTpoeHHE >KMBOTHOW KIETKH», «TKaHM >KUBOTHBIXY,
«CucTteMBl OpPTaHOB YEJIOBEYECKOTO opraHm3May, «buoreomeHos», «buocdepa», «MeTompl W3ydCHHS >KUBOU
MPUPOJBI».

O6opynoBanue: 1adopatroprHoe 000pyAOBaHUE JIJIsl POBEACHUS HAOIIOICHUH, H3MEPEHUH, YKCTIEPUMEHTOB.

IIpakTHyeckas padora «Vcnoiap30BaHHE PA3IUIHBIX METOIOB MIPH N3yUEHUH KHUBBIX CHCTEMY.

Tema 3. Bruosorust KJIeTKn

KrneTka — cTpykTypHO-(pYHKINOHANbHAS €AMHUIIA )KUBOTO. McTOpHs OTKpBITHA KiIeTKH. Pabotsr P. ['yka, A.
Jlesenryka. Knerounass teopust (T. IIBann, M. llnefinen, P. Bupxor). OcHOBHbIE MONOKEHHUS COBPEMEHHOM
KJIETOUHOM TEOPHHU.

MerTopl MOJIEKYJISIPHOH M KJICTOYHOIM OMOJIOTMH: MHKPOCKONHMS, XpoMmarorpadus, 3JIeKTpodopes, MEeTo.
MEYEHBIX aTOMOB, TU(epeHIHaTbHOe IEHTPUPYTHPOBAHNE, KYTbTUBUPOBAHNE KIETOK. M3y uenue hukcupo8anHuix
K1emok. OJEKTPOHHasi MUKpockomnus. Kougokanvhas muxpockonus. Bumanvnoe (npudsicusnennoe) u3zyueHnue
KIIemoK.

JdeMoHcTpanun

TToptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illnetinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MUKPOCKOI», «IJIEKTPOHHBI MHKPOCKOI, «VICTOpUs pa3BUTHS METOJ0B
MHUKPOCKOITMWY.

O6opynoBaHHe: CBETOBOI MHKPOCKOI, MHKPOIPENapaThl PAaCcTUTEIBHBIX, XKUBOTHBIX W OaKTepHATBHBIX
KJIETOK.

IIpakTnyeckass padora «/3yueHune MeTONOB KIIETOYHOH Owosormu (xpomarorpadus, asnexrpodopes,
muddepennmansaoe neHTpudyruposanue, [TLP)».

Tema 4. XuMnueckasi OpraHu3anus KIeTKU



Xumuueckuil coctaB KJIETKH. Makpo-, MHKpPO- H YJIbTpaMUKpOdJieMeHThl. Boma u e€ pomp Kak
pacTBOpUTENs, peareHTa, ydacTHe B CTPYKTYpPUPOBAHUHM KIETKH, TEIUIOPErysnuud. MuHepaJbHbIE BelecTBa
KJIETKH, X OMojorndeckast poiss. Pojb KaTHOHOB M aHHOHOB B KJICTKE.

OprarndecKkre BeIIecTBa KICTKH. bromormueckne mommMmepsl. benkn. AMHHOKHCIOTHBIH COCTaB OEIKOB.
CrpykTypsl OenkoBoH Mosekynbl. [lepBuuHast cTpykTypa Oenlka, NenTHAHAs CBs3b. BTopuuHas, TpeTHdHas,
4yeTBepTHYHAs CTPYKTyphl. JleHarypauus. CoiicTBa OenkoB. Knaccugpukanus 6enko. buonorudeckne dyHKmu
6enkoB. [Ipuonul.

VYraesoasl. MoHOcaxapuasl, AUCaxapUabl, OJMrocaxapuisl U nonucaxapuabl. OOmMH MIaH CTpOeHUs U
(pU3MKO-XUMUYECKUE CBOMCTBA YIIeBOI0B. bronornyeckrue GpyHKINH yriIeBOJOB.

Jlumanet. TmapodmmsHO-THApodoOHBIE  cBoMicTBa.  Kimaccubukamms — nunumoB.  Tpuriammepumsl,
(hochomumunel, BOCKH, cTepouasl. buonormdeckue Gpyskiun mununos. O0mue cBoiicTBa OHMONIOTHIECKUX MeMOpaH
— TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, IOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JHK wum PHK. Crpoenue nyknemHoBbix kucinor. Hykieorunbl. ITpuHumn
kommuiemeHTapHoctd. [Ipasunmo Yapradgda. Crpykrypa JHK — nBoifHas crnmpans. MecCTOHaxOXACHHE H
ouonornueckue Gpyukiuu JJHK. Bugst PHK. ®@ynknuu PHK B kietke.

Crpoenne Monekysisl AT®. Makpospruueckue cBsizu B Moisiekyie AT®. Buonoruyeckue ynkiun ATO.
BoccraHoBneHHBIE TepeHOCUYHMKH, WX (QYHKOUH B KIeTke. [pyeue wuykneosuompugocamor (HTD).
Cexsenuposanue JJHK. Memoodwr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHasi OMOJIOTHsI: OMOXUMHUYECKUE ¥ OMO(PHU3MYCCKUE MCCICIOBAHUS COCTaBa M MPOCTPAHCTBECHHOM
CTPYKTYpPBI OnoMoNeKyl. Modenuposanue cmpykmypsl u QYHKYull OUOMONEKYL U UX KoMniekcos. Komnviomepuoiil
OU3AUH U OP2AHUYECKUL CUHME3 OUOMONIEKYN U UX HENPUPOOHBIX AHALO208.

JdeMoHcTpanun

Iloptperst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Juarpammsel:  «PacnpeneneHne XMMHYECKHMX 3JIEMEHTOB B HEXHBOH mpupone», «Pacmpenenenue
XUMHYECKHX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmuiel u cxemsl: «lleprogudeckast TabMUIA XUMHYECKHX DJIEMEHTOB», «CTpOCHHE MOJIEKYJBI BOJBI»,
«BemectBa B coctaBe opraHusMoB», «CTpoeHme MoseKynabl Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJIBD»,
«CtpoeHne MOIEKyn yrieBoJoB», «CTpoeHHe MOJeKysn nunuaoB», «HykinewHoBble KuCIOTH, «CTpoeHue
MoJeKyTsl AT®».

O6opynoBanue: XMMHUYECKas TIOCYAa U 000py10BaHHE.

JlaGopaTopHas padoTa «OOHapykeHHE OEIKOB C TOMOIIBIO KAUeCTBCHHBIX PEAKIIHIT».

JlaGopaTtopHasa pabora «lccienoBaHue HYKJIEMHOBBIX KHCIIOT, BBIICJNEHHBIX M3 KJIETOK Pa3IHYHBIX
OpPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumsl KJIETOK: JyKapHOTHYecKass M mpokapuotudeckas. CTpyKTypHO-(pyHKIMOHaNIbHBIE 00pa3oBaHUs
KJIeTKH.

CrpoeHne npoKapHOTHUECKOH KileTkH. KierouHas creHka Oaktepuil m apxedl. OCOOEHHOCTH CTPOEHUS
reTepoTpoHON U aBTOTPO(HON MPOKAPUOTHIECKUX KIETOK. MECTO M pojb NPOKApHOT B OMOIIEHO3aX.

Crpoenne u (pyHKIIMOHHPOBAHUE JyKapHOTHUECKOW KieTkW. IlmazmaTtmdeckas MemOpaHa (Tia3malieMma).
CrpykTypa Iia3MaTH4eckod MeMOpaHbl. TpaHCHOpPT BellecTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: HMacCHUBHBIN
(muddys3ust, obneruénnas auddysus), aKTUBHBIH (MEPBUYHBIH W BTOPWUYHBIA aKTHBHBIH TPaHCHOPT).
Iomynponumaemocts MeMOpansl. PabGoTa HaTpuii-KaameBOro Hacoca. ODHIOMHUTO3: MHHOIMTO3, (HaroIuTos.
Ox3onuTo3. Kiterounas crerka. CTpykTypa u GyHKINH KICTOYHON CTEHKH pacTeHU, TPHOOB.

Huromnasma. Llurozoms. Llurockener. JIBwkeHne muroruiazMel. OpraHouasl KieTkd. OqHOMeMOpaHHbIE
OpraHouAsl KIETKH: »Hjpomna3Marndeckas cets (DI1C), anmapar [onbkH, TH30COMBI, MX CTPOCHHE U (DYHKIHH.
B3anmMocBs3p  OHOMEMOpaHHBIX OpPraHoOWIOB KiIeTKH. CTpoeHHWe TIpaHyJSIPHOTO pEeTHKyIyma. Mexanusm
nHanpaeienus Oeaxog 6 OIIC. CunTe3 pacTBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmankwii
(arpanynsipHBIH) SHAOMIa3MaTHYeCKUil peTukyinyM. CekperopHas ¢yHKuus ammapara [onbmku. Mooduguxayus
benxos 6 annapame I'onvoocu. Copmuposxa benxos 6 annapame I onv0icu. TpaHCTIOPT BEIIECTB B KieTke. Bakyosu
pacTUTenbHBIX KieTok. Knetounstit cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOWABI KIETKH: MUTOXOHIPUM, IUIACTUIBL [Ipoucxoowcdenue MumoxoHopui u
nracmuo. Cumbdbuoecenes (K.C. Mepeosickosckuii, JI. Mapeynuc). CtpoeHre M QYHKIIMH MHUTOXOHAPUH W TIIACTHII.
[lepBuuHBIE, BTOPUYHBIE U CIIOXHBIE IUTACTHUABI (DOTOCHHTE3UPYIOUIMX 3YKAapHOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEUKOIIACTHI BBICIIUX PACTEHUIM.



HememOpannble opraHous! kiaetkd CtpoeHne 1 GyHKIMH HeMEeMOPaHHBIX OpPraHOUAOB KJIETKH. PuGocombl.
IIpomesicymounvie gunamenmuol. MukpounaMeHTsl. Axmunogvle Muxpoguiamenmol. MBbIIIeYHble KIETKH.
Axmunosvle Komnonenmol Hemvluteunvix Kiemox. Mukporpyoouku. Knerounsni nentp. CTpoeHHe W ABHKEHHE
KTYTUKOB M pecHH4YeK. MukpoTpyboukn nmrtoruiasmel. LleHTpuons.  Beaku, accoyuuposannvie ¢
Muxkpoguramenmamu u Muxpompyoouxamu. Momopuwvie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapyUoIUla3Ma, SAPBIIIKH, UX CTpOeHHe W (GyHKUMH. SInepHbIil OeIKOBBIH
MaTpukc. [IpocTpaHCTBEHHOE PACHONOKEHUE XPOMOCOM B MHTEP(A3HOM SIAPE. DYXPOMAMUH U 2emepoxpomMamuH.
Benku xpoMaTHHa — TUCTOHBL. JJunamuka sdepHol 060104k 8 mumo3se. Adepuvlii mpancnopm.

Knetounsie BkmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHUOT (PacTUTENBHOM, >KUBOTHOM,
TpUOHOI).

JdeMoHcTpanumn

IToptpetsi: K.C. Mepexxorckuit, JI. Maprynuc.

Tabmuuer n cxemsl: «CTpOeHHE SYKapHOTHUECKOI KIeTKn», «CTpoeHHe KMBOTHOHM KieTkm», «CTpoeHue
pacTUTENIFHOM KIeTKN», « CTpOeHHEe MUTOXOHIPUI», «1po», « CTpoeHrne MpOKapHOTHIECKOH KIETKI.

O6opynoBaHMe: CBETOBOH  MHKPOCKOI, MHUKpOIpenapaThl  pacTUTENbHBIX, JKUBOTHBIX  KJETOK,
MHKpOIIpenaparsl 0aKTepHaIbHBIX KJIETOK.

JladopaTopHasi padora «/3yueHre cTpOeHUs KIETOK Pa3INuHbIX OPraHU3MOB).

IMpakTnyeckas padora «lI3yueHue CBOICTB KIETOUHON MEMOPaHbI».

JlaGopaTopHas padoTa «lccienoBaHue mia3MoiIn3a U IEIUIa3MOJIN3a B PACTUTEIIBHBIX KIETKAaX).

IIpakTuyeckas padora «l/3y4yeHne NBMKEHUS [IUTOIUIA3MBI B PACTHTEIBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB U NpeBpallieHHe IJHEPTUM B KJIeTKe

AcCCUMWIISIIMS M IUCCUMHJLILIUSL — JIBE CTOPOHBI MeTabonmu3Ma. THrbl oOMeHa BemecTB: aBTOTPO(MHBIN U
rerepoTpodHBIA. YdacTHe KHcIOpoJa B OOMEHHBIX Ipoleccax. OHEPreTHUecKoe O00ecTedeHne KIETKH:
npespamerne AT® B oOMeHHbIX mponeccax. PepMEHTATUBHBIM XapakTep peaknuil KIETOYHOIO MeTadosn3Ma.
depMeHTbl, UX CTpoeHHe, cBoiictBa u MexaHu3M JelctBus. Kodepmentsl. Otiamums (epMeHTOB OT
HEOPTraHWMYECKUX  KaTalu3aTopoB. benku-akTuBaTopsl M OENKU-MHTHOUTOPBL.  3aBHCHUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX pEaKUnii OT Pa3IMIHBIX (PAKTOPOB.

IlepBUYHBII CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3. AHOKCU2eHHbIU U OKCUSEHHbII
@omocunmes 'y 6axmepuii. Ceemocobuparowjue nuecMeHmvl U NUSMEHMbl peaKyuonHozo yewmpa. Poib
XJIOpOIIIACTOB B mporecce GorocuHTe3a. CBetoBas W TeMHOBas (aspl. @omoovixanue, Ci., Cs. u CAM-munwvi
@omocunmesa. IlponyktuBHOCTH (oTOCHHTE3a. BnusiHME pa3nuyHBIX (AKTOPOB Ha CKOPOCTH (DOTOCHHTE3A.
3HavyeHue GpoToCcHHTE3A.

XeMOoCHuHTE3. Paznoobpazue OPraHU3MOB-XEMOCUHTETUKOB: HUTPpUDULHPYIOIIUE GaxTepum,
KeJe300aKTeprH, cepodaKTepyun, BOJOPOAHbIE OakTepun. 3HaYeHHE XEMOCHHTE3a.

AHaspoOHbIe opraHm3Mbl. Bumel Oposkenus. IIpoaykTel OposkeHMS M HX HCIOJIB30BAaHHE YEIIOBEKOM.
AHa3po0OHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTHH U BO30yanTenu Oone3Heil.

AdpoOHBIE OpraHM3MBbl. OTambl BHEpreTuueckoro ooOmena. [loxrortoBurenpHbI dTam. [nmkomms —
0ECKHCIIOPOIHOE paclIeTIEHHE TIIOKO3BI.

Bronormueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHWe. Poyib MUTOXOHAPHI B mpolieccax OMOIIOTHIECKOro
okucieHus. Lluxmmueckue peakiun. OxuciauTensHOe (OCHOPMIMpPOBAHUE. ODHepaus MeMOPaHHO20 2paduenma
npomonog. Cunmes AT®: paboma npomonnoii AT®-cunmaszvl. IlpeumyniecTBa a3poOHOT0 ITyTH 0OMEHa BELIECTB
nepexn aHa3poOHBIM. D) (PEeKTHBHOCTE IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpanun

Hoprpetsr: k. [puctnu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1. Mutuenn, I'. A.
3aBap3uH.

Tabmuer m cxembl: «®DotocuHTE3», «DHEpreTudeckui obOmen», «buocunres Oenka», «CTpoeHune
(epmeHTa», «XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYyJOBaHHE MJIsI NMPHUIOTOBJICHHUS HOCTOSIHHBIX M BPEMEHHBIX
MHKPOIIPENapaTos.

JlabopaTtopHas padora «l/3yyeHue KaTaJIUTHYECKONH aKTMBHOCTH (DEpMEHTOB (Ha IpHUMepe aMmiIa3bl WU
KaTajasbl)».

JlabopaTtopHasi pabora «/3ydyeHne (EpPMEHTATHBHOIO pACIIEIUICHUS] TEPOKCHIA BOIOpPOAa B
PaCTHTENBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHasi paora «CpaBHEeHHE MTPOLIECCOB (POTOCHHTE3A M XEMOCHHTE3AY.

JlaGopaTopHas pa6oTa «CpaBHEHHE IPOIIECCOB OPOKEHUS U JTBIXAHHS.



Tema 7. HaciiencreenHasi HHGoOpManus U peann3anus eé B KJIeTKe

Peaknuu MarpuyHOoro cuHtesa. IIpUHIMI KOMIUIEMEHTApHOCTH B peakIUsIX MaTPUYHOIO CHHTE3a.
Peanmzanus HacnmencTBeHHON WH(popMaruu. ['eHeTHUECKWH KON, ero CBOHCTBA. TpPaHCKPHIINS — MaTPHUYHBIN
cunte3 PHK. IlpuHUMOBI TpaHCKpUNLMU: KOMIUIEMEHTApPHOCTb, AHTUNAPAIIIENBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxot kiemre. Hexooupyrowue PHK.

Tpancnsauust u e€ sranel. Yyactue Tpancnoptbix PHK B OnocunTese Oenka. YcnoBus 6uocuHresa Oelka.
KomupoBanue amuHOKHCIOT. Pors pubocom B OmocuHTe3e Oemka.

Cospemennvie npedcmagnenus o cmpoenuu 2enos. OpraHu3alus I€HOMa y IPOKAapHOT U DYKapHOT.
Perynsinust akTHBHOCTH T€HOB y npokapuoT. ['mnotesa onepona (®. XKaxob, XK. MaHo). MoaexyasapHvie mexanuzmol
aKchpeccuu eenos y sykapuom. Ponb xpomamuna 6 pecyasyuu pabomul 2enos. Perynsaims oOMEHHBIX IPOIECCOB B
kieTke. Knetounslii roMeocTas.

Bupycsl — HeksierouHble GOpMBI )KU3HH U 00JIUraTHbIE apa3uThl. CTPOSHHE TPOCTHIX U CJIOXKHBIX BUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusuennvii yuxn JHK-codepocawux supycos, PHK-cooepoicawux eupycos,
baxmepuoghazoe. Obpamnas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a00s1eBanus 4enaoBeKa, UBOTHBIX, pactenuid. CIINJ], COVID-19, counanbHbie 1 MEIUIUHCKUE
poOIeMBI.

Buoungopmamuxa: unmeepayua u anaruz 6onvuiux maccusos («bigdatay) cmpyxmyprvix 6uonocuveckux

Oannvix. Hanomexnonoeuu 6 6uonoeuu u meduyune. Ilpoepammupyemvie ¢ynkyuu benxos. Cnocobvl oocmasku
JieKapcms.

JdeMoHcTpanumn

IToptpetst: H. K. Konsuos, /1. Y. IBaHOBCKUI.

Ta6muupl u cxemsl: «bruocunres Genkay, «eHeTnyeckuit koay», «Bupyce», «bakrepuodaruy.

IpakTnyeckas padora «CoznaHue MOAEIU BUPYCa».

Tema 8. JKusHeHHBII UK KJIETKH

Knerounslif 1ukin, ero mepuonsl M perymsanus. HHtepdaza um muto3. OCOOEHHOCTH IPOIECCOB,
nporekaromux B uHTepdasze. I[loaroropka KiIeTKM K JelieHHI0. [IpecMHTEeTH4ecKuil (IIOCTMHTOTHYECKHN),
CHHTETUYECKHH ¥ MOCTCUHTETHYECKUH (IPEMUTOTHIECKHH) TIEpHOIbI HHTEP(A3bI.

Marpuuneiii  cunre3 HHK — pemmkamus. Ilpunouner  permmmkanuun  JAHK:  xommieMeHTapHOCTD,
MOJyKOHCEPBAaTUBHBIM CHHTE3, aHTHHapamiensHocTs. MexaHmsM pemukamun JIHK. Xpomocomsr. Crpoenue
xpomocoM. Termomepsl u Temomepasa. XpOMOCOMHEIH HA0Op KISTKH — KapHOTHIL JMIUTOMTHBIA M TarlTOWTHBIN
HabOpbI XpoMocoM. ['oMonornuHbie XpoMOCOMBI. [10JI0BBIE XPOMOCOMBEI.

Jenenne kiaeTku — MuTo3. CTaIui MUTO3a U MPOUCXOAIINE B HUX Nporiecchl. Tumsl muro3a. Kapunoknnes u
IUTOKKHEe3. bronorndeckoe 3Ha4eHNE MUTO3A.

Perynsmms MuTOTHYECKOTO IIMKJIa KiIeTKU. [IporpamMmmupyemast kiieTrogHas TnOens — aronTos.

Knerounoe  saapo,  XpoMocoMmbl,  (YHKIMOHAJAbHAas  TIeHOMHKA.  Mexanusmel  npoaugepayuu,

ougppepenyuposru, cmapenus u euberu kiemok. «Llugposas knemka» — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KILEKUL.

JemoHcTpanuu

Tabmuie! 1 cxeMbl: «KU3HEHHBIN MUKIT KIETKW», «MuTo3», «CTpoeHne xpomocomy», «Pemmukarus JTHK».

O06opynoBaHue: CBETOBOH MUKPOCKOII, MUKpOHIpenapaThl: « MHUTO3 B KJIETKAaX KOPEIIKA JIyKay.

JlaGopaTopHas padora «/I3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIpENapaTax».

JlaGopaTtopHas pabGora «HabmromeHme MHTO3a B KIETKaxX KOHYMKAa KOpeIIKa JIiykKa (Ha TOTOBBIX
MHUKpOIIpenapaTax)y.

Tema 9. CTpoenne u pyHKIIMH OPraHU3MOB

Bronormueckoe pasHooOpasme opraHn3MoB. OIHOKIETOYHBIE, KOJOHHAJIbHBIE, MHOTOKJICTOYHEIC
OpTraHU3MBIL.

OCOoOEHHOCTH CTPOCHMSI U JKM3HEAEATEIHHOCTH OJHOKJICTOYHBIX OpraHu3MoB. bakrtepum, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIJIETOYHBIE BOJJOPOCIH, IpyTUe MPOTUCTHI. KooHNaIbHBIE OpraHU3MBI.

B3anmocBs3p 4acTell MHOTOKIETOYHOrO OpraHm3Ma. TKaHH, OpraHbl M CHCTeMbI opraHoB. OpraHmsMm Kak
eauHoe nenoe. 'omeocras.

Txann pactenuil. TuIbl pacTUTENbHBIX TKaHeW: oOpaszoBarelibHAas, NMOKPOBHas, MPOBOJIIAsl, OCHOBHAS,
Mexaandeckas. OCOOEHHOCTH CTpOeHWMsI, QYHKIIUN U pACTIONOKEHHUS TKaHEH B OpraHax pacTeHUM.

TkaHM >KUBOTHBIX M YEJOBEKAa. THIBI KMBOTHBIX TKaHEH: SIHUTENMANbHAS, COCAUHUTEIbHAS, MBIIICYHAs,
HepBHasi. OCOOEHHOCTH CTpOCHUS, PYHKIMH 1 PACIIOJIOKEHNUS TKaHEeH B OpraHax KMBOTHBIX W U€JIOBEKA.



Opranbl. BeretatuBHble U TeHEpaTHBHbIE OpraHbl pacTeHHUH. OpraHbl U CHCTEMBI OPTaHOB JKUBOTHBIX U
genoBeka. OyHKIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacteHuid. CkeneTbl OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX >KHBOTHBIX.
Hapy:xHsr1ii 1 BHyTpeHHHIA cKeneT. CTPOSHNE U THITBI COSIIMHEHUS KOCTEH.

JlBmxeHnue oprann3MoB. [IBHKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIIHOE, )KIYTHKOBOE, PECHUYHOE.
JIBrKkeHHe MHOTOKJIETOYHBIX PACTEHUH: TPOIMM3MBI U HACTUH. [IBI)KEHHE MHOTOKJICTOYHBIX KUBOTHBIX U YEJIOBEKA:
MebIIIegHast cucteMa. Pediaexc. CkeleTHBIE MBIIIIEI U MX paboTa.

IIutanue opranuzmoB. IloryomeHue BOABI, YTJIEKUCIOrO ra3a U MUHEPAIBHBIX BEINECTB PACTCHHUSIMH.
IIutanue >KUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKIIETOUYHOE NUIEBapeHHe. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX.
Otxensl NUIIEBapUTENbHOTO TpakTa. [IumeBapuTensHbIe sxene3sl. [InimeBapuTensHas CHCTEMa YeIOBEKa.

Jeixanne opranm3MmoB. Jlpixanme pacteHuil. [Ipixanue >KMBOTHBIX. J(n(¢ys3us ra3oB depe3 HNOBEPXHOCTHh
kneTku. KoxkHoe npixanue. [lpIxaTenbHas moBepxHOCTh. XKabepHoe U nérouyHoe AbixaHue. J[pIxaHue MO3BOHOYHBIX
JKUBOTHBIX U YENIOBEKA. DBOJIOLHOHHOE YCIIOKHEHHE CTPOEHMs JIETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelnbHas
cucTeMa 4eloBeka. MexaHM3M BEHTWIALMU JIETKUX y NTHLD W MICKONUTAIOMMX. Perynsanus IbIXaHHs.
JlpixaTenbHbie 00BEMBI.

TpaHCHIOPT BEIIECTB Y OPraHU3MOB. TpaHCIIOPTHBIC CUCTEMbI PaCTCHUH. TPaHCIIOPT BELIECTB Y KUBOTHBIX.
Kposenocnast cuctema u e€ opransl. KpoBeHOCHas cHCTeMa MO3BOHOYHBIX JKHMBOTHBIX M denoBeka. Cepnaue,
KPOBEHOCHBIE COCYIBI U KpoBb. Kpyru kpoBooOparieHus. DBONIONHOHHBIE YCIOXHEHHS CTPOSHUSI KPOBEHOCHOM
CHUCTEeMBI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepna u e€ perynsuusi.

Beinenenne y opranusmoB. Beinenenue y pactenuil. Beinenenne y :kUBOTHBIX. COKpPATUTENBHBIE BaKYOIIH.
Opransl BbleneHus. PuibTpanms, cekpenuss W oO0paTHOE BCachlBAaHHME KaK MEXaHHM3MBI PabOTHI OpPraHOB
BbIesieHUs. CBA3b MOJIOCTH Tela ¢ KPOBEHOCHOM M BBIACITUTEIbHOIN cucTeMaMH. BpleneHne y HO03BOHOYHBIX
JKUBOTHBIX U yenoBeka. [louku. CtpoeHne u pyHKIHOHNpoBaHue HeppoHa. OOpa3zoBaHIe MOYH Y YEIOBEKA.

3amuTa y OpraHn3MoB. 3aIlUTa y OJHOKJIETOYHBIX OpraHn3MoB. CHopbl OakTepuil M HUCTHI MPOCTEHIINX.
3amuTa y MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacTBa macCUBHON M XUMUYECKON 3auThl. DUTOHITUIBI.

3amuTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX NpOM3BOJHBIC. 3alUra OpraHu3Ma OT OOoJIe3HEH.
NvmyHHas cuctema dbenmoBeka. KIIETOYHBIH W TYMOpANBHBIE HMMYHUTET. BpOXIEHHBIA W TPHOOPETEHHBIN
cnenupuIecknii MMMYyHHTET. Teopusi KIIOHaIbHO-celnekTuBHOTO mMmyHHTera (I1. Dpmux, ®. M. bepner, C.
Tonerasa). BocmanuTensHble OTBETHI OPraHM3MOB. Poib BpPOXAEHHOTO MMMYHHTETa B Pa3sBUTHH CHCTEMHBIX
3a00JIeBaHUT.

PaznpaxuMocTs M perymanus y opraHuszMoB. PazgpakuMocTh y OJHOKIETOYHBIX OpPraHu3MOB. TaKCHCHI.
Pasppaxumocts U peryssanus y pacreHuil. POcToBble BellecTBa U UX 3HAYEHUE.

HepBras cucrema u pedrekTopHas perysiuus y >KMBOTHBIX. HepBHas cuctema U €€ OTHENBI.
OBOIIOLMOHHOE YCIOXKHEHUE CTPOCHHS HEPBHOW CHUCTEMBI y KMBOTHBIX. OT/IENBI FOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediekc u peduiekropHas nyra. besycnoBHble U YCIIOBHbIE pe(IIEKChI.

I'ymopanpHas perynsaius U SHIOKpUHHAS CHCTEMa JKHBOTHBIX U 4delloBeka. JKenes3bl SHIOKPUHHON CHCTEMBI
U UX TOPMOHEI. JleiicTBre TOpMOHOB. B3auMOCBs3p HEPBHOM M SHIOKPUHHOM cucTeM. [ MnoTtanamo-TurnodusapHas
cucrema.

JdeMoHcTpanumn

Ioprper: U. I1. I1aBnos.

Tabmuubl n cxembl: «OMHOKJIETOYHBIE BOJOPOCIN», «MHOrOKIEeTOYHbIE BoJOpociam», «bakrepum»,
«IIpocreitmmey», «Opransl IBETKOBBIX pacTeHHD», «CHCTEMBI OpPTraHOB ITO3BOHOYHBIX XHBOTHBIX», «BHyTpeHHEe
CTpOCHHE HAaCceKOMBIX», «TkaHm pacteHmit», «KopHeBble cucteMb», «CTpoeHue crebnsy, «CTpoeHue JTUCTOBOU
INIACTUHKWY», « TkaHM *KUBOTHBIX», «Ckener dyenosekay, «llumeBaputenbHas cucteMay, «KpoBeHOCHas cucTeMay,
«JlpixaTenbHas cucreMa», «HepBHas cucrema», «Koxay, «Mpblieunas cuctemayn, «BplnenuTenbHas cuCTEMay,
«OHIOKpUHHAA cucteMa», «CrpoeHme MbIBD, «UMmmynuteT», «KumednomonoctHeie», «Cxema NTUTaHUA
pactenmit», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX >KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHE IIaHApHUN,
«BHyTpeHHee cTpoeHHe A0XKIeBoro uyepss», «HepBHas cucrema pwido», «HepBHas cuctema sarymkn», «HepBHas
cucrema mnpecMmblkaomuxcs», «HepBras cucrema nTuny», «HepBHas cucrema MiekomuTaromux», «HepsHas
crcTeMa uesioBekay, «Peduexcy.

OOopynoBaHue: CBETOBOII MHKPOCKOI, MUKpOIIpENaparbl OHOKJIETOYHBIX OPraHU3MOB, MUKPOIIpENaparTsl
TKaHEH, paKOBHHBI MOJIIIOCKOB, KOJUIEKIMH HACEKOMBIX, UTTIOKOXKHX, KUBBIE DK3E€MILULIPBI KOMHATHBIX PACTECHUIA,
repOapuy pPAacTEHUH pPa3HBIX OTHEIOB, BIAXHBIC IPENapaThl >KUBOTHBIX, CKEJICTHI IMMO3BOHOYHBIX, KOJUICKIINU
0€CII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBeKa, 00OpyZOoBaHWE JUIS JIEMOHCTpPAIMU IOYBEHHOTO M BO3YLIHOTO
NUTAaHWUS PAaCTEHUH, pacueIUIEeHHs KpaxMmajla W O€JKOB IoJ JelHCTBHEM (EepMEHTOB, O00OpYyIOBaHHE JUIs



JIEMOHCTpALMU OTIBITOB 110 U3MEPEHUIO XKU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX JIBUKEHUN, MOAEIU
TOJIOBHOTO MO3ra pa3IM4YHbIX KUBOTHBIX.

JlaGopaTopHas padoTa «lI3ydeHne TKaHEH pacTeHUI.

JlaGopaTopHas padoTa «lI3ydeHne TKaHEeH JKUBOTHBIXY.

JlaGopaTopHas padoTa «lI3ydeHue OpraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazmHo:keHHMe M pa3BUTHE OPTraHU3MOB

@DopMBI Pa3MHOKEHHSI OPraHU3MOB: Oecroyioe (BKIIOYas BETE€TaTHBHOE) M MOJOBoe. Buasl Oecromoro
Pa3MHOXCHUS: OYKOBaHHE, CHIOPYJISINS, (hparMeHTaIus, KIOHUPOBaHHE.

ITonosoe pazmHoxkenue. [lonoBsle KIeTku, M raMeTsl. Meiio3. Craaun meiio3a. [loBeneHre XxpoMocoMm B
Mmenose. Kpoccunrosep. bruonornyeckuii cMbici Melo3a U IIOJIOBOrO npouecca. Melo3 U ero MecTo B KU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenszaponpimeBoe pazButue. ['amerorene3 y xuBoTHBIX. [lonoBble xkerne3bl. OOpa3oBaHHE M pa3BUTHE
MOJOBBIX KiIeToK. CriepMartorenes u ooreHes. CTpoeHHe MOJIOBBIX KIETOK.

OmnonoTBOpeHHe ¥ HSMOpPHOHATBHOE pPAa3BUTHE KHUBOTHBIX. CIIOCOOBI OIIOMOTBOPEHHUS: HApPY’KHOE,
BHyTpeHHee. [lapTeHorenes.

WHunuBuayansHOe pa3BUTHE OPraHM3MOB (OHTOTeHE3). OMOPHONOTHS — HayKa O Pa3sBUTHU OPraHU3MOB.
Mopgoceresz — 00na u3 enaguvix npobaem ambpuosocuu. Konyenyus mopgpozenos u modenu mopgoeenesa. Craanu
sMOpuoreHe3a >KMBOTHBIX (Ha mnpuMepe Jsrymku). Jpobnenue. Tumel npoOienus. [Jemepmunupogannoe u
Hedepmunuposannoe Opobaenue. bnacmyna, munvt 6nacmyn. OCOOCHHOCTH JpPOOJECHUA MIIEKONUTAIONIMX.
3apoAbIIIeBhIe JIUCTKH (TAaCTPYIAINA). 3aKiafika OpTaHOB M TKaHEH M3 3apOJBIIIEBBIX JHCTKOB. B3anMHoe BiansHIE
yacTed Pa3BHBAIOIIETOCS 3apojbllia (3MOpPHOHANbHAs WHAYKIOWA). 3akilagka IUIaHAa CTPOCHUS >KHBOTHOTO Kak
pe3ysbTaT UepapXuuecKuX B3aMMOJCUCTBUIN reHOB. BiusHue Ha SMOpHOHANBHOE Pa3BUTHE Pa3IMUHBIX (DAKTOPOB
OKpY>KaloLIel Cpeabl.

Poct u pasButne xuBOTHBIX. [locTaMOproHanbHbIi nepuon. IIpsimoe u HempsiMoe pa3Butue. Passurue c
MeTaMop(ho30M y OECIIO3BOHOYHBIX U ITO3BOHOYHBIX JKUBOTHBIX. bromorndeckoe 3Ha4eHHE MPSIMOTO M HETPSMOTO
pa3BUTHA, UX paclIpoCTpaHeHHEe B Hpupojae. THIbsl pocTa >KUBOTHBIX. PaKTOPBl PEryJsIIUU POCTAa XHUBOTHBIX U
yenoBeka. CTaany MOCTIMOPHOHAIBLHOTO PA3BUTHS y >KUBOTHBIX M dYejoBeKa. [leprojpl OHTOTEHe3a 4eloBeKa.
CrapeHne 1 cMepTh KaK OMOJIOTHYECKHE MTPOLIECCHI.

PasmHOXeHHe W pa3BuTHe pacteHuil. ['ameTodur m cnopodur. Meito3 B KU3HEHHOM IMKJIE pPaCTEHHH.
O6pazoBanue crop B mporecce Meio3a. ['ameroreHes y pacteHuil. OmIofg0TBOpEHNE M Pa3BUTHE PaCTUTENBHBIX
OpraHu3MoB. J[BOWHOE OIIOZOTBOPEHNE Y IBETKOBBIX pacTeHui. OOpa3oBaHMe U Pa3BUTHE CEMEHHU.

MexaHu3MBI PEryJIsIIiN OHTOT'€HEe3a y PACTEHUH U )KUBOTHBIX.

JdeMoHcTpanun

Ioptpersr: C. I'. HaBamun, X. [Ineman.

Tabnmupl 1 cxembl: «BeretaTuBHOE pa3MHOXKeHHE», « THUIBI 0eCloNoro pa3MHOXKEHUS», «Pa3sMHOXeHUe
XJIAMUIOMOHAIbI», «Pa3MHOKEeHHE 3BIJIEHBD), «Pa3zMHOXeHUE THUIIPBDY, «Meio3y, «XpoMocombly, «I'amMmeToreHesy,
«CtpoeHue SiLEKIeTKH U crepMaro3onaa», «OCHOBHBIE CTaJuM OHTOreHe3ay, «IIpsMoe U HempsMoe pa3BUTHEY,
«Pas3Butue Maiickoro yka», «Pa3Butue capanHum», «Pa3sBuTHe nArymku», «/IBolHOE OIUIOJOTBOpEHHE Y
I[BETKOBBIX pacTeHui», «CTpoeHNne ceMsH OTHOMONBHBIX M JIBYIOJBHBIX PACTCHHUNY, « KU3HEHHBIH K MOPCKON
KaIycTh», «KU3HEHHBIN UK MXa», « KM3HEHHBIN IIUKII TaOPOTHUKAY, « KU3HEHHBIN UK COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl SHIEKIETOK M CIIEpMaTo30Ma0B, Mojenb «Lluki
Pa3BUTHSA JISTYIIKI.

JlaGopaTopHas padoTa «lI3ydeHne cTpOeHHs MTOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETapaTaxy.

IIpakTnyeckas padora «BblsiBieHHE IPU3HAKOB CXOJCTBA 3apO/bIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JladopaTopHasi paboTa «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHUID).

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3BMEHYHUBOCTH OPraHNU3MOB

Hcropust cTaHOBNIEHNS M Pa3BUTHA T'€HETHKU Kak Hayku. Padotel I'. Menpens, I'. ne ®pusza, T. Moprana.
Ponb oreuecTBeHHBIX Y4€HBIX B pasButuM reHetukd. Pabdorst H. K. Kombsmosa, H. U. Basumosa, A. H.
Benosepckoro, I'. JI. Kapnieuenko, 10. A. ®wmmaenko, H. B. TumogeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TMOHATHS U CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIENbHBIE TE€HBI,
aNbTEepPHATUBHbIE NPU3HAKM, JOMUHAHTHBIA U PELECCUBHBIA NMPU3HAK, TOMO3UIOTa, T€TEPO3UT0OTA, YUCTAs JIMHMUA,
ruOpuAbl, reHOTHN, (peHOTUI. OCHOBHBIE METOIbI TCHETHKH: THOPHUIOIOTHUECKHH, IUTOJOTHIECKUI, MOJIEKYJIISIPHO -
TEeHETUYECKUH.

JlemoHcTpanuu



TToptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. U. Basunos, A. H. benozepckuii, I'. 1.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabmuier 1 cxembl: «MeToabl TeHeTHKNY, « CXeMBI CKpeIIUBaHUs.

JlaGopaTopHas padoTa «/{po3odmia Kak 00bEKT TeHETUIECKUX UCCIICAOBAHMIT.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MoHorubpunHoe ckpemuBanue. [lepBblit 3akoH MeHaens — 3aKoH eIUHOOOpa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBuio pomuHupoBaHus. Bropolt 3akoH MeHzaens — 3aKOH pacUICIUICHUS PU3HAKOB.
uTonoruyeckre OCHOBBI MOHOTMOPHUIHOTO CKpeIiruBaHus. [ umore3a 4uCTOTHI raMeT.

Amnanusupyrolee ckpemuBanue. [IpoMexyTouHslil XxapakTep HaclenoBaHMd. Paciiennenue npu3sHakoB Npu
HENOJHOM JOMHHHUPOBAHUH.

Jurunbpunnoe ckpemmBanue. TpeTwii 3akoH MeHIens — 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS TPH3HAKOB.
[{uronoruyeckne OCHOBBI JUTMOPUIHOTO CKPELTBAHHS.

CuerureHHoe HacnemoBaHue mpu3HakoB. Paborer T. Moprana. CueruieHHOe HaclieIoBaHHE T'€HOB,
HapyLIEeHHE CLUEIUIEHUS MEX1y TeHaMU. XpOMOCOMHAas TEOPHsI HACIEICTBEHHOCTH.

I'enetuxa moma. XpOMOCOMHBIM MEXaHHM3M OIpEIeNeHUs Ioyla. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBIL.
I'oMoraMeTHsIi U reTeporaMeTHsIi noJ. I'eHeTnueckas cTpyKTypa IoJoBbIX XpoMocoM. Hacnenosanue npusHaKkos,
CLEIUIEHHBIX C OJOM.

l'enotun kaxk wnenoctHas cuctema. [lneloTponus — MHOXECTBEHHOE AEUCTBUE IeHa. MHOKECTBEHHBIN
annenusM. B3zaumopelicTeie HeamneabHbIX TeHOB. KoMieMeHnTapHOCTh. DnucTas. [Tomumepus.

I'eHeTHUecKkuii KOHTPONb pPa3BUTHSA PACTEHUH, JXHUBOTHBIX M YENIOBEKAa, a TakXke (QH3HOIOTHICCKAX
MPOIIECCOB, TOBENCHUS W KOTHUTHBHBIX (YHKIMHA. ['€eHeTHYecKHMe MEXaHW3MBl CHMOHOTCHEe3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO3MH — MapasuT» U «XO035IMH — MUKpOOHOMY». I'eHeTndyeckne acreKThl KOHTPOIS U U3MEHEHUS
HACIICICTBEHHOI MH(POPMAIINHU B IIOKOJICHUAX KIIETOK U OPTaHH3MOB.

JdeMoHcTpanumn

IToptpetst: I'. Mennens, T. Mopras.

Tabmuiet u cxemsl: «llepBoiit 1 BTOpoit 3akoHbI MeHaenss», « Tpetuit 3akoH MeHaens», « AHAM3Upyolee
CKpemBanuey, «HenomHoe tomuHupoBanuey, «CIeIUIeHHOE HACTIeIOBaHNE TIPU3HAKOB Y IPO30QIIeDy, «I eHeTHKa
nona», «Kapmorun denoBekay, «Kapuotun npozodmiery, «Kapuotum nTumby, «MHOXKECTBEHHBIH aJIICIIH3M,
«B3aumopeiicTBrE TeHOBY.

O6opynoBaHue: MOJAENb IS IEMOHCTPALMU 3aKOHOB €IUHOOOpaszus THOPHIIOB IEPBOTO IIOKOJICHHS H
paciieryieHusl MPU3HAKOB, MOJENb U1 JEMOHCTPALMK 3aKOHA HE3aBUCUMOTO HACJIENOBaHHS NMPU3HAKOB, MOJIENb
JUISL IEMOHCTPAIIMHU CLETIJICHHOTO HACJeI0BaHHs IPU3HAKOB, CBETOBOI MHUKPOCKOII, MUKpoTpenapat: «/po3odunay.

IIpakTnyeckas padora «/3ydeHue pe3yapTaTOB MOHOTHOPUIHOTO CKPEUUBAHUSA Y APO30(UIBD».

IIpakTnueckas padora «/3y4deHue pe3yabTaToB JUTHOPUIHOTO CKPEIIHMBAHUS Y APO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aunmopeiicTBue reHoTHIAa M cpensl npu  (GopMupoBaHuM (eHoTHIa. V3MEHYMBOCTH NPU3HAKOB.
KauecTBeHHbIE U KOIMYECTBEHHBIE IPU3HAKU. BUABI N3MEHUHBOCTU: HEHACIEACTBEHHASI U HACJIEICTBEHHASI.

MonmudukanmoHHass U3MEHYHBOCTh. Poilb cpensl B GopMHpOBaHUH MOAH(DUKAMOHHOW W3MEHYHBOCTH.
Hopma peakmun mnpusHaka. Bapuarmuwonnslii psn u  BapuanumonHas kpuBas (B. Horanncen). CaoiicTBa
MOTU(PUKAIIMOHHON N3MEHYHBOCTH.

I'enoTunuueckass u3MeHYUBOCTb. CBOICTBA T'€HOTUNHYECKOW K3MEHYMBOCTH. BUABI T€HOTUIUYECKON
M3MEHYNBOCTH: KOMOMHATUBHAS, My TaI[HOHHASI.

KombOunaTuBHas M3MEHYMBOCTh. Mei03 M IOJOBOH MPOIECC — OCHOBAa KOMOWHATHBHOW HM3MEHYHBOCTH.
Pousb koMOMHATHBHOW U3MEHUYUBOCTHU B CO3aHUU TEHETUIECKOTO pa3HO00pa3us B peiesiaX OJTHOTO BUJIA.

MyTanoHHasi W3MEHYMBOCTHh. BHIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE, TeHOMHble. CIIOHTaHHBIE H
WHIyIUPOBaHHBIE MyTaluH. SnepHble W IMTOIIasMaThdeckue MyTranuu. CoMaTHdecKue M TOJIOBBIE MYTAIlHH.
IIpuunHbI BO3HUKHOBEHMSI MyTalMid. MyTareHbl U WX BIIMSHUE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO
mporecca. 3aKOH TOMOJIOTHUECKUX psJIOB B HacieacTBeHHON w3MmenunBoctn (H.U. Bawiom). Bresnmepras
M3MEHYUBOCTb U HACJIECTBEHHOCTD.

Dnucenemuxa u SNUSEHOMUKA, PONb INUSCHEMUYECKUX (HAKMOPO8 6 HACIe008aHUU U USMEHUUBOCU
Genomunuyeckux NPU3HAKO8 y OPLAHUZMOS.

JdemoHcTpaumnu

Tloptpetst: I'. ne ®pus, B. Uoranucen, H. 1. Bapuios.

Tabnuuel U cxembl: «Bumbl W3MeHYMBOCTHY», «MoaupuKalMoOHHAas H3MEHYHMBOCTEY», «KomOuHAaTHBHAs
U3MEHUYUBOCTRY, «Meiio3y, «OmionoTBopeHuey, «[ eHeTHueckue 3a00eBaHus YeTI0BEKay, « BUIIbI MyTaIlHii».



OOopynoBaHue: >XuBble W repOapHble 3K3EMIULIPl KOMHATHBIX pacTeHWi, pucyHkH (¢ortorpadum)
JKUBOTHBIX C Pa3JIMYHBIMU BHIaMH U3MEHYHUBOCTH.

JlaGopaTtopnass padora «lcciemoBaHme 3aKOHOMEpHOCTEH  MOAM(UKAIIMOHHONH  HM3MEHYHBOCTH.
ITocTpoeHue BapualiMOHHOTO psAJia M BAPUALMOHHON KPUBOW».

IIpakTnyeckas padora «Myrtanuu y 1po3oduiisl (Ha TOTOBEIX MUKpOIIpENaparax ).

Tema 14. I'eHeTHKA Ye10Beka

Kapunorun uenoseka. MexayHapoqHas mporpamMma HCCIEIOBAHUS T'€HOMA 4eloBeKa. MeToIabl M3ydeHUs
TEHETHKH 4YeJIOBEeKa: TI'€HEaJOTMYeCKHid, OJM3HELOBHbIH, IUTONCHETHYECKUH, MNOMYJIAIHOHHO-CTAaTUCTUIYECKHUH,
MoJIeKyJIsipHO-TeHeTHueckuil. CoBpeMEeHHOe oOmIpefeleHHe TEeHOTHUIA: IOJHOTCHOMHOE CEKBEHMPOBAHUE,
TEeHOTHITHPOBaHKe, B TOM uuciie ¢ nmoMomsio [TI[P-ananmms3a. HacnenctBenHsle 3a00neBaHus 4enoBeka. [ eHHBIC U
XPOMOCOMHBIE 0OJIE3HH YeNoBeKa. bone3Hu ¢ HacienCTBEHHON MPENpacIoIOKEHHOCThIO. 3HAUYCHHE MEUINHCKOM
TEHEeTHKH B MPEAOTBPALICHUH M JICYCHWH TI'eHETHYECKUX 3a0oJeBaHMH 4ejoBeka. MeIuKo-TeHeTHUECKoe
KOHCYJNbTUpoBaHHe. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHYECKHE aCHEKThl UCCIEIO0BAHUN B
o0JyiacTi pelakTHPOBAHUS TEHOMA M CTBOJIOBBIX KJICTOK.

I'enernueckre (GakTOpbl IMOBHINIEHHOW YYBCTBHTEIBHOCTH 4YeJOBEKa K (H3MYECKOMY U XUMHUYECKOMY
3arps3HEHUIO OKpYXKarolel cpenpl. I'eHeTndeckas mpeapacionokeHHOCTh YeJIoBeKa K MaTOJIOTHsAM.

JdeMoHcTpanumn

Tabmuuel u cxemsl: «KapuoTtum uenoBekay, «MeToabl M3y4eHHUs T€HETUKH deloBeKay, «IeHeTmueckue
3a00JIeBaHUS YETIOBEKa.

[pakTnyeckas padora «CocTaBiieHUuE U aHATIU3 POAOCIOBHOIN».

Tema 15. Cesiekuusi OpraHu3MoB

JomecTukanus U celekuus. 3apokIeHue celeKnu u nomectukanuu. Yuenne H. M. Basunosa o Ilentpax
MPOUCXOKACHHUS M MHOTOOOpa3us KyJbTYpHBIX PacTeHHH. Ponb celxekumu B CO3JaHWHM COPTOB PacTCHUH M MOPOX
*kUBOTHBIX. COpT, mopoja, mMTaMM. 3aKOH TOMOJOTMYECKHX PsIOB B HAcIeICTBEHHOM u3MeHuuBoctd H. U.
BapuoBa, ero 3HaueHue JIJIs CENEKIIMOHHON paboTHI.

Metoapl ceneKIMOHHONH paboTel. VICKyCCTBEHHBIM OTOOpP: MAacCOBBIM M WHAWBUAYANbHBIA. Tarmbl
KOMOMHAIIMOHHON ceneknuu. VcmblTaHue mnpomsBoauTeneld Mo motoMcTBy. OTOOp MO TEHOTHILy € MOMOUIBIO
OLICHKH ()eHOTHUIIA IOTOMCTBA U OTOOP 110 TEHOTHITY ¢ roMonipio ananuza JJHK.

VckyccTBeHHBIN MyTareHe3 Kak METOJ CEIeKIIMOHHOI paboTsl. PanmuanMoHHBIN 1 XMMHYECKHH MyTareHes
KaK UCTOYHHK MyTaluil y KyJIbTypHBIX (opM opranu3smoB. Vcrons30BaHie TEeHOMHOTO PEIaKTHPOBAHUS 1 METOJIOB
pexombuHaHTHBIX JTHK 17151 mosmydeHnst HICX0IHOTO MaTepHaa JUlsl CEJICKINH.

ITonmyyenne mnonumuionioB. BHyTpuBHaoBas rubpuanszanus. BIU3KOPOACTBEHHOE CKpEIIMBaHHUE, WIIH
uHOpuanHr. HepoacTBeHHOE CKpellMBaHue, WM ayTOpuAuHTr. ['eTepo3uc M ero mNpuuuHbL Vcnonb3oBaHue
rerepo3uca B cenekuuu. OrtmanéHHas ruOpunmsanms. [IpeononeHne Oecryiogus MEKBHIOBBIX THOPHIOB.
JloCTIDKEHHSI CeNIeKIINU PaCTeHHU U )KUBOTHBIX. «3e1EHAs pegonioyusy.

CoxpaHeHHE W M3y4YeHHE TCHETHUECKHX pECypCcOB KyJIbTYPHBIX PACTeHHHl M HX IUKUX pOIWYEH Ui
CO3JJaHUSI HOBBIX COPTOB M THOPHUIOB CEILCKOXO3SHCTBEHHBIX KYIBTYp. M3yuenue, coxpamenue u ynpaeienue
2eHeMUYeCKUMU  Pecypcami  CeNbCKOXO3AUCMBEHHbIX U  NPOMBICIOBLIX  JCUBOMHLIX 6 Yelnax YIyUUeHUs
cyuwecmeyouwux U coO30anus HOGblX NOpoo, JUHULL U KPOCCO8, 8 MOM HUCie ¢ NPUMEHEHUEM COBDEMEHHbIX Memo008
HAYUHBIX UCCAEO08AHUL, NEPe008bIX UOell U NePCHEeKMUBHBIX MEXHOL02ULL.

JemoHcTpanuu

Ioptpets: H. U. Basunos, N. B. Muuypwun, I'. [I. Kapneuenko, I1. I1. JIykssanernko, b. JI. Acraypos, H.
Bopuoyr, /1. K. benses.

Tabmuubl u cxembl: «LIeHTpbI TNPOMCXOXKIECHUST M MHOroOOpasust KyJBTYPHBIX pacTeHuit», «3aKkoH
TOMOJIOTHYECKUX PAJOB B HACIECICTBCHHOW M3MEHUYHUBOCTI», «MeTombl cenekium», «OTnanéHnas ruopuan3anus,
«MyTarenes».

JlaGopaTopHas padoTa «lI3yyeHue copToB KyIbTypHBIX PACTEHHUI U MOPOJA AOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3yueHre METO/I0B CeJIEKILIMY PACTEHUIN.

IpakTuyeckas padora «IIpuBuBKa pacTeHHil».

Ikekypensi «OCHOBHBIE METOIBI W JOCTHIKEHHS CEJIEKLIMH PAaCTEHHH W JKMBOTHBIX (Ha CEJICKIMOHHYIO
CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCIIBITATENbHBI YYacTOK, B TEIUIMYHOE XO3iHCTBO, B J1abOpaToOpHIO
arpoyHHBEPCUTETA WM HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJIOrMsI U CHHTeTHYecKas 0MOJIOTUSsI

OOBEKTHI, UCIOJIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KyJIbTYpbl, MUKPOOPTaHM3MBbI, HX
XapaKTepUCTUKa. TpajuIMOHHAas OHOTEXHOJOIMs: XJeOOoIedYeHHe, IOJydYeHHEe KHCIOMOJIOYHBIX IPOIYKTOB,



BUHO/Ene. MukpooOuonorndeckuii cunte3. OObEKTH MHKPOOHMOJIOrHYecKUX TexHosorui. IlponsBoncTBo Oenka,
AMUHOKHUCIIOT U BUTAMUHOB.

Co3maHre TEXHOJIOTHH M WHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS W KOHCTPYHPOBAHUS T€HOMOB C
LENbl0 TIOJIy4EHHUS OpPraHU3MOB U HMX KOMIIOHEHTOB, COZIEpXAallMX HE BCTpEYarolIUecs B IPUPOAC
OHOCHHTETHYECKHE MyTH.

Knetounass wumkeHepus. MeTombl KyJdbTYpbl KJICTOK W TKaHEW pacTeHUl M KUBOTHBIX. KproOaHKu.
Comartnueckasi THOpHIU3AIAA U cOMAaTHIecKuil smMOproreHes. Vcmonp30BaHne ramionioB B CEICKIMA PACTECHHH.
Tonyuenue monoknoHanbHLIX anmumen. Mcnonv3osanue MOHOKIOHANLHLIX U NOAUKIOHANLHLIX AHMUMEN 6
Mmeduyune. VICKycCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKumMs SHIEKIETOK W KIOHMPOBaHUE JKUBOTHBIX. MeTon
TPAHCIUIAHTALIUH SNIep KICTOK. 1exHono2uu 0300po6ieHUs, KYIbMUBUPOBAHUS U MUKPOKIOHANLHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHNBIX KYAbIMYP.

XpoMOCOMHas ¥ TeHHasi MHXeHepHs. VICKycCTBEHHBIN CHHTE3 IeHa M KOHCTPYHpPOBaHHWE PEKOMOMHAHTHBIX
JHK. Coszoanue mpanceenuvix opeanusmos. JJOCTHKEHUS W TEPCIEKTUBH XPOMOCOMHOHN W T€HHOH WH)KEHEPHUH.
DKOJIOTHYECKHE M ATHYECKUE MTPOOIEeMBI TeHHON HHKCHEPHU.

Menununckue ouotexHonoruu. [loctrenomuas mudposas meqununa. [11[P-quarHocTrka. MeTaboI0MHbBIH
aHallM3, TEHOLCHTPUUECKUII aHANIM3 NpoTeoMa 4YeloBeKa JAJIS OLEHKH COCTOSHMSA €ro 370poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KIIETOK. TaprerHas Tepammsa paka. 3D-Omommxkenepust ans pa3paboTKél (yHIAMEHTATBHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHH, CO3/IaHNsl KOMIUIEKCHBIX TKaHEl coueTaHHeM TEXHOJIOTHH TPEXMEPHOTro OMOIPHUHTHHIA
1 cka(GoIIUHTA AT pELICHHs 33124 IEPCOHATM3UPOBAHHON MEIMIMHBIL.

Co3maHne BEeKTOPHBIX BaKIUH C HENBI0 obecneueHsi KOMOMHIPOBaHHON 3amuThl 0T Bo30Oynuteneit OPBU,
YCTaHOBJICHHE MOJIEKYIISIPHBIX MeXaHu3MoB QyHKImoHupoBaruss PHK-conepkamux BUpycoB, BRI3BIBAIOIINX 0CO00
ornacHbIe 3200JIeBaHMs YEIOBEKa U JKUBOTHBIX.

JdeMoHcTpanumn

Tabmumer u cxemsl: «lcmonp30BaHIe MAUKPOOPTAaHH3MOB B TIPOMEIIIICHHOM IPOU3BOACTBeY, «KiterouHas
uHXeHepus», «[ eHHas HHKESHEePH».

JladopaTopHasi pa6orta «3yyeHrne 00beKTOB OMOTEXHOIOTHI.

[pakTuyeckas padora «I[lomydyeHue MOJIOYHOKHUCIIBIX TPOIYKTOBY.

Okckypeusi  «bHOTeXHONOTMS —  BaKHEHIIas  MPOW3BOIMTENBHAs CHJIAa COBPEMEHHOCTH  (Ha
OHOTEXHOJIOTHYECKOE TIPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOLMOHHBIX NIPeACTABJIeHUI B 0MOJIOrUM

OpomonnonHas teopust Y. [lapeuna. Ilpenmocsuiky BO3HHMKHOBEHHS MapBUHHU3MA. JKHM3Hb M HayyHas
nestenbHOCTh Y. lapBuna.

Jpmwxymue cutel Bomonuy BUAoB no Y. JlapBuHy (BbICOKask HHTEHCHBHOCTh Pa3MHOXEHHUSI OPraHU3MOB,
HacIIeICTBEHHAs H3MEHUMNBOCTh, 00pH0a 3a CyIIecTBOBaHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrernueckoir Teopru 3Bomrormu (CTD). Heltpanpaas Teopus somonnu. CoBpeMeHHast
9BOJIIOLIMOHHAsT OHMOJIOTHs. 3HaYEHUE SBOJIONMOHHON TeOpHH B (POPMHUPOBAHMM €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa.

JdeMoHcTpanun

Ioptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U. Hapsun, C. C.
Uersepukos, U. U. HImansraysen, Jx. Xongein, . K. benses.

Tabmuuer n cxemsl: «Cuctema sxuBod mpupons! (o K. Jlmnuero)», «JlecTHHIA >XUBBIX CyIIECTB (TI0
Jlamapky)», «MexaHu3M (GopMHpOBaHHMS IPUCIIOCOOICHNH Y pacTeHHH U )KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema
mappyTa myremectsust Y. [lapsuna», «Haxonku Y. Jlapsunay, «@opmbl 60pb0bI 3a cymecTBoBaHHe», «[loposr
romy6ei», « MHOrooOpasue KyabTypHBIX (GOpM KamycTsD», «[Iopoap! JOMAaNTHUX KUBOTHBIX», «Cxema 00pa3oBaHus
HOBBIX BHIOB (mo Y. [lapBuHy)», «CxeMa COOTHOIICHMS ABMXKYIIMX CHJI JBOIIONMI», «OCHOBHBIE MOJOXKEHHS
CUHTETHUUYECKON TEOPHUU 3BOJIIOLIUN.

Tema 2. MUKPOIBOJIONHUS U €€ Pe3yJbTaThl

INomynsiumst Kak >JeMeHTapHas eIuHMIA 3BOMONUH. COBpPEMEHHBIE METOIBI OIIEHKH T'€HETHYECKOTO
pa3Ho00pa3usi M CTPYKTYpbl Homyssinuid. V3meHeHne reHoQoHIa MOIMYJISIUM KaK JIEMEHTapHOEe SBOJIOLMOHHOE
SIBIICHHE. 3aKOH TeHeTHYeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (BAKTOPBl (ABWIKYIIME CHIIBI) DSBOJIONUH. MyTanmMoHHBIH mpornecc. KomOuHaTHBHAS
M3MEHYMBOCTb. J[peiid reHoB — ciydaiiHble HEHalpaBIeHHbIE U3MEHEHHMS YacTOT ajljieJied B NONmysusix. D gext



ocHoBatelst. dpghexm bymoiiounozo opaviuka. CHudICEHUE 2EHEMUYECKO20 PAZHOOOPA3US. NPUHUHBL U CTIeOCTBUSL.
Iposerenue s¢pgpexma Opeiipa cenos 6 Oonvuux u manvix nonyaayusx. Murparuu. M3omsamnus momysnuii:
reorpaduueckas (IpoCTpaHCTBEHHA), OnoIorndeckast (pernpoayKTHBHAS).

EctecTBeHHBIN 0TOOP — HANpaBISIONIHHA (akTop ABOIIONIH. DOPMBI €CTECTBEHHOTO OTOOpPA: ABIKYIIHH,
CTaOMIIM3NPYIOLIHH, pa3pbIBaOMMi (AN3pyNTUBHBEIH). [10J10BOI1 0TOOP. BOZHUKHOBEHME M 3BOIIIOIMS COLUATBLHOTO
MIOBE/ICHHS )KUBOTHBIX.

[IprcocoO1eHHOCTh OPraHU3MOB KaK pe3ylbTaT MUKPOIBOJIONWH. BO3HHKHOBEHHE MPUCTIOCOONECHHH Yy
opranu3MoB. Apomopdo3sl U maMoananTauuu. IIpuMepsl MPHCHIOCOONEHNI y OpPraHu3MOB: MOP(HOJIOrHYecKHe,
¢usmnonornyeckre, OMOXMMHUIecKue, nopeaeHdeckue. OTHOCUTENEHOCTh MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bug, ero kputepum u CTpykTypa. BmmooOpazoBaHme Kak pe3yibTaT MHKPO3BOMOIMHU. M3omamumsa —
KIIFOUEBO (akTop BHmooOpa3oBaHms. [IyTH m cmocoOsl BHIOOOpa30BaHMS: ajulomaTpHyeckoe (reorpaduueckoe),
CHMIIATPHYECKOE  (IKOJIOTMYECKOE), «MIHOBEHHOE»  (MONMIUIONaW3auus, rudpuausanus). JlnurensHOCTh
3BOJIFOLIMOHHBIX TPOIECCOB.

MexaHn3Mbl GOPMHUPOBAHHS OMOTIOTUIECKOTO Pa3sHOOOpa3Hsl.

Ponp »sBONIOLMOHHOI OHONOTMM B pa3padOTKe HAy4HBIX METOJOB COXpaHEHUs OuopazHooOpasus.
MHUKpO3BOMIOLMST M KOJBOJIONMS Mapa3uTOB W MX XO03seB. MexaHu3Mbl (GOpPMHUPOBAHMS YCTOWYMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPBOBI C HEll.

JdeMoHcTpanun

IToptpetst: C. C. YetBepukos, . Maiip.

Tabmuuel u cxembl: «MyTanMoHHAas W3MEHUYMBOCTHY, «llomymsmmonHas cTpykTypa BHIa», «Cxema
NpOSIBICHUS 3aKoHa Xapan—BaitnOepray, «BHKyIIue CHIIBI 3BOJIIOIANY, «IKOJIOTHIECKAsS M30JISIHS MOy
ceBaHckoi (openm», «[eorpadudueckas H30JAMKA JIMCTBCHHUIBI CHOMUPCKOW W JIUCTBEHHHIIBI aypPCKOi»,
«IlomynsiunoOHHBIE BOJIHBI YUCICHHOCTH XHUIIHUKOB U JKEPTB», «CxeMa IeHCTBHUS eCTeCTBEHHOTO 0TO0pay, «DopMEI
60pp0OBI 3a cymecTBoBaHHEY», «MHIyCTpHanbHBIH MenaHU3M», <«OKuBble Hckomaemble», «[IOKpoBHTENbCTBEHHAS
OKpacka JKHMBOTHBIX», «lIpemynpexnaromas oOkpacka KHMBOTHBIX», «DHU3MOJIOTHYECKHE  aJaNTalluny,
«IIprcrnoco0IeHHOCTh OPraHU3MOB M €€ OTHOCHTENILHOCTBY, «Kpurepun Buna», «Bunsi-aBoitHukm», «CTpyKTypa
BU/a B npupoje», «CrnocoObl BuIooOpazoBanus», «I eorpaduieckoe BumoodpasoBaHne TPEX BUJIOB JAHABIIICH,
«OKoJornyecKoe Bu1000pa3oBaHne BUAOB CHHULD, «[losmmionel pacteHuin», «KamycTHo-peneuHslii rnopumy.

O6opynoBanue: Tepbapuu pacTeHWH, KOJJIEKIIMM HACEKOMBIX, Uydesla NTHI[ W 3Beped ¢ MpuMepaMu
pa3IMYHBIX TPHUCIOCOONCHNH, Yydesla NTHIl M 3Bepell pasHBIX BHIOB, repOapuu pacTeHWH OJIM3KUX BHIOB,
00pa30BaBIINXCS Pa3IMIHBIMH CIIOCOOAMH.

JladopaTopHasi paboTa «BrIsBIeHHE H3MEHUUBOCTH Y 0COO€H OJTHOTO BUIAY.

JlaboparopHas pagora «[Ipucrnoco0ieHus OpraHu3MOB U UX OTHOCHTEIIbHAS 1IeJIeCO00Pa3HOCThY.

JlaGopaTopHas pa6oTa «CpaBHEHHE BHIOB 110 MOP(OIOTHICCKOMY KPHTEPHUIOY.

Tema 3. Maxkpo3BoJionus 1 eé pe3yJabTaThl

MeTtoapl M3y4eHHs MakKpOdIBOJIOIMH. llaeoHTONIOTHYecKre METOAbl M3yuYeHHs IBOJIONMH. llepexoHble
(hopMbI 1 PHITOTeHETHYECKHE PSIBI OPTaHU3MOB.

Buoreorpaduueckre MeTonsl u3ydeHus sBoironnu. CpaBHeHue (GIopbl M (GayHbl MaTEPUKOB U OCTPOBOB.
buoreorpadudeckue oomactu 3emiu. BUIBI-DOHAEMUKH U PEITUKTHI.

OMOpPHOJIOTHYECKHE M CPAaBHUTEILHO-MOP(OJIOTHYECKHEe METO/Abl W3y4YeHHUs 3BOJIONMHU. [ eHeTHdeckue
MEXaHN3MBl DBOJIIOI[MM OHTOTEHE3a W TIOSIBJICHUS 3BOJIIOIMOHHBIX HOBHIECTB. |'OMOJIOTHMYHBIE W aHAJIOTHYHbIC
opraHbl. PyuMeHTapHble Opranbl 1 aTaBu3Mbl. MOJIEKYISIPHO-TEHETHUECKHE, OMOXUMHUYECKAE U MaTeMaTHUECKHE
METOIIbl U3y4YeHHUs] IBOMOLUH. ['omosioruynbie reHbl. COBpPEMEHHbBIE METOJbI MOCTPOSHHS (DUIIOTEHETHYECKUX
JIEPEBbEB.

XpOMOCOMHBIE MYTAI[MX W 3BOJIOIHSI TEHOMOB.

O6mue 3akoHOMEpHOCTH (TpaBWia) 3BOMIONUHU. [lpunyun cmenvl Gynkyuii. HeoOpaTUMOCTh 3BOJIOIUH.
AnanTuBHas paguanysi. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOINH.

JemoHcTpanuu

TToptpetsr: K. M. Bap, A. O. Kosanesckuii, ®. Mrosep, J. ['ekkenb.

Tabmuubl u cxembl: «DUIOreHETHUECKUH psiJ JIOWagm», «APXEONTEPHKCY, «3Bepo3yOble sIIepb»,
«Crerouedans», «Punnopure», «CemeHHbIE NanopoTHUKM», «buoreorpaduueckue 30HBI 3emmm», «/peiid
KOHTHHEHTOB», «PenukTey, «HauanpHble cragny 53MOpPHOHAIBHOTO PA3BUTHS ITO3BOHOYHBIX JKHBOTHBIX,
«l'omMonornuHbIE W aHAJOTWYHBIE OpTraHbD, «PyANMEHTHI», «ATaBH3MBDY, «XPOMOCOMHBIE HAaOOpHI UEIOBEKA H
MIMMITaH3e», «] JIaBHbIe HAIlpaBJIEHHUs BOIOLUIY, «O0LIHe 3aKOHOMEPHOCTH IBOJIOLIAIY.



OOopynoBaHue: KOJUIEKLMM, TepOapuu, MYJSDKHM HCKONAeMBIX OCTaTKOB —OPraHM3MOB, MYJIDKH
TOMOJIOTHYHBIX, QHAJIOTHUHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJJIEKI[MH HACEKOMBIX.

Tema 4. IIponcxo:kaeHue U pa3BUTHE )KU3HH Ha 3emuie

Hayunple rHmoTe3sl NpPOMCXOXKAEHHWSA KHM3HM Ha 3emiue. AOuoreHes W maHcmepMmus. JloHaydHBIE
NPE/ICTABICHUS. O 3apOXKICHUM KHM3HM (KpealoHM3M). ['MIoTe3a IOCTOSHHOTO CaMO3apOKACHHs JKU3HU U €€
ornpoBepxerue onbitamu @. Peny, JI. Cnannannanmy, JI. [Tactepa. [IpoucxoxkaeHue )u3HU U aCTPOOHOJIOTHSL.

OCHOBHBIE 3Tanbl HEOPraHWYEcKOH sBomronuu. IlmaHerapHas (reosiormdeckas) dBONIONUS. XHUMHYECKas
9BoJIOLMSA. AOHOTEHHBI CHHTE3 OpraHUYecKHX BemlecTB n3 Heopranmdeckux. Ombir C. Mwmtepa u I'. FOpu.
O6pazoBanue noauMepoB 13 MoHoMmepoB. KoarepsarHas runoresa A. M. Onapuna, runoresa nepBUYHOro OyapoHa
Jx. Xonpgeitna, renetndeckas rumore3a I'. Mémnepa. Pu6osumer (T. Uek) u runotesa «mupa PHK» V. I'mnGepra.
DopmupoBaHre MEMOPaH W BO3HUKHOBEHHE NMIPOTOKIICTKH.

Hctopus 3emsn u Mmetoasl e€ usyueHus. VIckomaemble OpraHMYecKHe OCTaTKU. l'eoxpoHosorus u eé
Mmetonsl. OTHOCHTENbHAs M abCOJIOTHAasl TEOXPOHOJIOTHS. | €oXpoHONOrMyeckas IIKama: 30HbI, 3PBI, MEPUOIbI,
SHOXH.

HauanbHbele 3Tambel opraHuyeckod sBomounu. IlosBieHHe M HBOMIONMS IEPBBIX KIETOK. OBOJIOIHS
Mmetabonu3ma. Bo3HHKHOBEHHE MepBbIX dKocucTeM. CoBpeMEeHHbIE MUKPOOHBIE OMOIIEHKM KaK aHAJOT MEPBBIX Ha
3emute coobuiectB. CTpoMaTonuThl. [IpOKapHOTHI M HYKapHOTHI.

IIpoucxoxaenue sykapuoT (cumOMoreHes). DBOJIOINMOHHOE INPOUCXOXKACHUE BUPYCcoB. IIpomcxoxneHue
MHOT'OKJIETOUHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATAITBl SBOJIIOLNHU BBICIIAX pacTeHui. OcHOBHBIE apoMop(ho3bl pacTeHHA. Beixon pacTeHnii Ha
cymy. IlosBneHue cHOpOBBIX pacTeHHl W 3aBoeBaHHMe UMM cymH. CeMmeHHble pacTeHHs. IIpoucxoxxiaeHue
LIBETKOBBIX PACTECHUI.

OCHOBHBIE 3Talbl 3BOJIIOIHUH >KUBOTHOTO MHpa. OcHOBHBIE apoMop(o3bl KHUBOTHBIX. BeHxackas ¢ayHa.
KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX TUIOB. [lepBble X0paoBbIe )XUBOTHEIE. JKHU3HB B BOZE. DBOIIOINS
no3BoHOYHbIX. [Iponcxoxaenne ampuoOuit n pentiianid. [IporcX0oXkIEHHE MIIEKONMHUTAIOMUX W NTUI. [IpuHIMI
Kir04eBoro apomopgosa. OcoeHne 0ecro3BOHOUYHBIMH U TIO3BOHOYHBIMH KMBOTHBIMH CYIIIH.

PasBuTue >xu3HM Ha 3emile MO dpaM U NEpUOAAM: apXel, MPOTEepO30il, Majieo30il, Me3030H, KailHO30M.
OO1mas xapakTepHUCTHKa KJIMMaTa U T'e0JIOTHYECKUX TporieccoB. [losiBIeHNE U pacBET XapaKTEPHBIX OPTaHU3MOB.
VYrieoOpazoBaHue: ero yCioBHs U BIHSHUE Ha Ia30BbIil COCTaB aTMOC(hEPHI.

MaccoBbele BBIMHpPAHHSI — OKOJOTHUECKHE KPHU3HCHI mpouuioro. [IpyYuHBEI M CIHEACTBUS MAacCOBBIX
BeIMUpaHni. COBpEMEHHBIH KOJIOTUYECKHH KpHU3HC, ero ocobeHHoctH. IIpobiema coxpanenus OGnopasHoobpasus
Ha 3emue.

CoBpeMeHHasi CUCTeMa OpraHMYecKoro Mupa. I[IpuHIMIBI KiIacCU(pUKALUK OpraHu3MoB. OCHOBHBIE
CHUCTEMAaTHYECKHE IPYIIITBI OPraHU3MOB.

JdeMoHcTpanun

[Moptpetsr: @. Peau, JI. Cnamnanmanun, JI. ITactep, . . MeunukoB, A. W. Onapun, JIx. Xomnzaeiin, .
Meénnep, C. Mumnep, I'. FOpu.

Tabmuusr n cxembl: «Cxema omnbita ®. Penny, «Cxema ombita JI. TlacTepa 1o M3y4eHHIO CaMO3apOXKIAECHUS
xm3HM», «Cxema omeita C. Mmwtepa, I'. IOpm», «Otansl HeopraHHYecKOH 3BOJIONHMNY», «I eoXpoHOIOTHYecKas
mkanay, «HavanpHble 3Tanel opraHMYecKol »BomOIUN», «Cxema 00pa3oBaHHs dYKapHOT MyTEM CHMOHMOreHEe3ay,
«Cucrema xuBoi npupozp», «CTpoeHne BUpycay, «ApomMop¢do3bl pacteHni», «PunnoduTs», «OMHOKIETOYHbIE
BOAOpOCTH», «MHOTOKIETOUHBIE BOJAOpOCTNY, «Mxmy», «llamopotHukm», «['omoceMenHbie pacteHus», «OpraHbl
IBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHUDPa», «ApoMopdo3bl KUBOTHBIX», «[Ipocreiimmey,
«Kumeunononoctusiey, «Ilnockue yepny, «Unenucronoruey», «PuiOb», «3emMHOBOMHBIEY, «IIpecMbikarommecsy,
«IItuuey, «Mnexonutatomuey, «Pazpurre KU3HU B apXeuckoil ape», «Pa3Burue »u3HU B IPOTEPO30HCKON 3pe»,
«Pa3zBuTHe JKU3HUM B NAJICO30HCKOM 3pe», «Pa3BuTHe XU3HM B ME3030HMCKOM 3pe», «Pa3BuTue JKU3HU B
KalfHO30MCKOM 3pey», «CoBpeMeHHas ccTeMa OpPraHH4eCKOr0 MUPay.

O6opynoBanue: repdapuu pacTeHUH Pa3NMYHBIX OT/EJIOB, KOJJIEKIMH HACEKOMBIX, BJIQ)KHBIE ITperaparsl
JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHM HITIOKOXHX, CKEIEThl IMO3BOHOYHBIX JKUBOTHBIX, dydesa ITHUI] H
3Bepeil, KOJUIEKLIIMU OKaMEeHEJIOCTeH, MOJIe3HbIX UCKOTIAEeMbIX, MYJISKU OPraHUYECKHX OCTAaTKOB OPTaHU3MOB.

BupryanbHas Ja0opatopHasi padora «MogemupoBanue onelToB Mumnepa—tOpu 1no u3ydeHuro
abMOTEHHOTO CHHTE3a OPraHMYECKNX COSIMHEHUH B IEPBUYHON aTMocdepey.

JlabopaTtopHas pa6oTa «/3ydeHne n ONMCaHNE UCKOTIAEMBIX OCTATKOB JIPEBHUX OPTaHM3MOBY.

IIpakTnyeckas padora «l3y4yeHre ocoOeHHOCTEH CTPOESHHS PACTEHHH Pa3HBIX OT/EIIOBY.

IIpakTnyeckas padora «l/3yuyeHre ocoOeHHOCTEH CTPOESHHS TO3BOHOYHBIX KUBOTHBIXY.



Tema S. IIponcxokaeHne 4e10BeKa — AaHTPONOreHe3

Paznensl 1 3agaun aHTpONoNOrul. MeToAbl aHTPOTIOJIOTHH.

CraHOBICHNE TIPEICTABICHHH O NPOUCXOXICHWM deloBeKa. PenurnozHele Bo33peHHA. CoBpeMeHHBIE
Hay4YHBIC TEOPUH.

CxoAcTBO uenoBeKa € JKUBOTHBIMU. CHcTeMaTHdecKoe IOJIOKEHHe deroBeka. CBHIETENhCTBA CXOJCTBA
YeJoBeKa C JKUBOTHBIMHU: CPaBHHUTEILHO-MOP(OJIOTHYECKHE, IMOPHOIOTHUEcKHe, (U3HOJIOr0-ONOXHMMHUYECKHE,
noBezeHueckne. OTAM4MA 4enoBeKa OT XHUBOTHBIX. [IPAMOX0XKIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB.
Pa3BuTHe ronoBHOro Mo3ra U BTOPOH CUTHAJIBHON CUCTEMBI.

JBmwxymue cuibl (GakTophl) aHTpOIIOTeHe3a: Orosornyeckue, counanbabie. COOTHOLIEHNE OMOIOTHYECKUX
Y COLMANIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTamuM AaHTpONOTreHe3a. PaHHWe dYenmoBeKooOpas3HbIE O0€3bsIHBI (TMPOKOHCYNBI) W pPaHHUE
MOHTU/IBI — OOIIUE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsSH W JIIOJCH. ABCTPaJONUTEKH — JBYHOTHE NPEIKU JIIOJEH.
UenoBek yMenbli, epBble M3rOTOBJIEHUS OpyAud Tpyda. UemoBeK MpsIMOXOISALIMM M MEpBbIM BBIXOX JIOACH 3a
npenensl A¢pukn. YenoBek rendmenbOeprckuii — oOMmMMH MpenoK HEaHICPTATBCKOTO YEIOBEKA W UeJIOBEKa
pazymHoro. YeynoBex HeaHIEPTANbCKUU KaK BHUJ JIIOJEH XOJOIHOrO KiuMmaTa. YenoBeK pa3yMHBI COBPEMEHHOIO
THIIa, IEHUCOBCKHH YeI0OBEK, OCBOSHHE KOHTHHEHTOB 3a npezaenamu Adpuku. [lageoreHeTika 1 najieoreHoOMHUKa.

OBONIONNS COBPEMEHHOTO 4YeNOoBEeKa. ECTeCTBEHHBIH OTOOp B MOMyNSAIMAX dYeloBeKa. MyTalMOHHBIH
npouecc u mosuMop¢usM. I[lomynsuuoHHBIE BOJHBL, Ipeiid TeHOB, murpauus H «3PdekT ocHoBaTeIs» B
MOy JISAIMSX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacel. [lonsrue o pace. bonpimme pacel: eBponeonnHas (eBpa3suiicKas), aBCTpaJIo-HETPOHIHAS
(3xBaTOpHANbHAsH), MOHTOJOUAHASA (a3MAaTCKO-aMEpUKAHCKas). Bpemst U ImyTH pacceneHusl 4enoBeKa IO IUIAHETe.
EnuncTBo uenoBevyecknx pac. HaydHas HecoCTOSITENBHOCTh pacu3ma. [IprcHocOOJCHHOCTh YeloBeKa K pa3HbIM
YCIOBUSIM OKpy’Karomied cpenpl. BmmsHume reorpadudeckoil cpenpl u apeiida reHoB Ha Mopdoioruio u
(hU3HOIIOTHIO YETOBEKA.

MexancurIuIMHapHble  MeToJbl B (usnyeckol  (OMOJIOTHMYECKOH) aHTPOMOJOrHU. DBOJIOIMOHHAS
AQHTPOIIOJIOTHST ¥ TIaJICOAHTPOIIONIOTHS YEJIOBEUECKUX Momyssanuil. buocolnuansHble HCCIEIOBaHMUSA IPUPOIBI
yenoBeka. MccnenoBanne KO3BOIOIMN ONOJIOTHYECKOTO U COIIMAIILHOTO B YEIOBEKE.

JdeMoHcTpanumn

Iloptpetsr: Y. Jdapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer u cxembel: «MeTtoapl aHTporosorum», «[ osoBHOW MO3r dYenoBeka», «YemoBekooOpas3HbIe
00e3bsiHBY, «CKeneT dYelnoBeKa M CKeJleT IIUMIaH3e», «PyIuMeHTsl W araBu3Mb), «JBIXKYyIIUE CHIIBI
AHTPOIIOTEHE3a», «JBOJIOIMOHHOE JPEBO UeJIOBEKay», «ABcCTpanonurek», «Yemoek ymemnslity, «UenoBek
npsMoxosnuiny, «JleHucoBckuil uenoBek» «Heanneprambipl»y, «KpomanboHIb», «[Ipenku yenoBeka», «ITallbl
IBOJIIOLINH YeJI0BeKay», «Pachl uemoBekay.

O6opynoBaHMe: MYJISDKH OKaMEHEJIOCTeH, MNpeIMETOB MaTepHalbHON KyNbTyphl IIPEAKOB UEJIOBEKa,
penpoaykunu (potorpadun) KapTuH ¢ MU(OJIOrHIECKUMH U OUOIEHCKIMU CIOXKETAMHU HPOUCXOXK/ICHHS YelloBeKa,
¢ororpagun HaXOJOK MCKOIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIENIb Yepera 4elloBeKa M ueperna
HIMMIaH3€, MOJIENIb KUCTH YEJI0BEKa U KUCTHU IIUMIIaH3€e, MOJEIHN Topca MIPEIKOB YeNIOBEKa.

JlabopaTopHasi paGora «/3yueHume OCOOCHHOCTEH CTPOSHUS CKeJIeTa 4YeJOBEKa, CBA3AHHBIX C
HIPSAMOXOKACHUEM.

IIpakTnyeckas padora «/3ydyeHue SKOIOTUUECKUX aAaNTalMHi YETOBEKa.

Tema 6. Jxoa0rusi — HayKa 0 B3aHMOOTHOIIEHHSX OPraHHU3MOB M HA/JOPraHU3MEHHBIX CHCTEM C
OKpYy:Kawueil cpenoii

3apoxaeHue 1 pa3BuTHE KoJoruu B Tpyaax A. I'ymbombara, K. @. Pynse, H. A. CeBepuosa, O. 'exkens,
A. Tencnu, B. H. Cykauéa. Pa3nens! u 3agaqm skonornu. CBsi3b 3KOJIOTHH C APYTUMH HAyKaMH.

Metoms! sxomorun. IloneBbie HaOmMIOnEHHUS. DKCHEPUMEHTHI B SKOJIOTHH: MPUPOAHBIE M J1a0OpaTOpHEBIE.
MonennpoBaHue B SKOJIOTHH. MOHUTOPUHT OKpPY>KaroLeH Cpe/ibl: JIOKATbHBINH, PETHOHAIBHBIN U TI100aJIbHBIH.

3HayeHUEe HKOJIOTHUECKUX 3HAHMUU JUI 4elloBeKa. OKOJOTMYECKOE€ MHPOBO33pPEHHE KaK OCHOBA CBSI3€il
4eJI0BEYeCTBa C MpHUpooin. DOpMUPOBAHHE FKOJIOTHUECKON KYJIbTYPBI U SKOJOTUYECKOW IPAMOTHOCTH HACETICHUS.

JlemoHcTpanuu

Ioprpetsr: A. I'ymbonsar, K. @. Pynee, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuer n cxemsl: «Pa3mensl sxomorum», «MeToabl 3KoIOTHH», «CXeMa MOHHMTOPHMHTA OKpPYKaroIEH
CpenbD».

JlabopaTopHasi padora «/3yueHre METO10B IKOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpea 00UTAHHSA



Okonornyeckue (GakTopsl U 3aKOHOMEPHOCTH MX neictBus. Knaccudukanus skonmorndyeckux (hakTopos:
abuortnyeckue, OnoTHyeckue, aHTpororeHHsle. OOIIME 3aKOHOMEPHOCTH IEHCTBHS DKOJIOTHYECKHX (HaKTOPOB.
Ipasuno muanmyma (K. Inperrens, 0. JInbux). TonepaHTHOCT. DBPHONOHTHBIC H CTCHOOMOHTHBIE OPTaHU3MEI.

AbmoTmueckue QaxkTopbl. CBET KakK AKOJOTHYECKHH (akTop. JeWCTBHE pa3HBIX YYaCTKOB COJHEYHOTO
CIIEKTpa Ha OPTaHU3MBbI. DKOJIOTHUECKUE IPYTIbl PACTEHUH U )KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUTHanbHas poJib
ceera. GoTonepuoausm.

Temmeparypa Kak 3Koiormdeckuil ¢axrtop. JeWcTBHe TemrepaTrypbl Ha OpraHU3MBI. [lOMKHIOTEpMHBIE T
TOMOMOTEpMHBIE OpraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxkHocTs Kak skosormdeckuil ¢axrop. IIpucrocobnenns pacTeHUil K MOJepKaHUIO BOJIHOrO OanaHca.
Knaccudukanus pacTeHHH 10 OTHOLIEHUIO K BoAe. IIprcnocoOieHns JKUBOTHBIX K N3MEHEHHIO BOJHOTO PEXHMA.

Cpenpl oOWTaHHS OPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, I[OYBCHHAs, INIyOMHHAas IIOJNOYBEHHAS,
BHyTpHOpraHu3MeHHas. ®U3nKo-XMMHYECKHE OCOOEHHOCTH cpel oOuTaHus opraHu3MoB. [Ipucrnocobienus
OPTaHU3MOB K )KU3HH B Pa3HBIX Cpefax.

Buonornueckne purmpl. BoemHme u  BHyTpeHHHME pUTMBL. CyTOYHBIE W TOAWYHBIE PHTMBIL.
IIprucnocoGneHHOCTs OPraHU3MOB K CE30HHBIM U3MEHEHHSM yCIOBU JKU3HU.

XKuznenusie popmel opranu3moB. [loHsTue o xu3HeHHOH (opme. XKu3HeHHBIE GOPMBI pacTeHUIl: 1epeBbs,
KyCTapHUKH, KyCTapHWYKH, MHOTOJETHHE TpaBbl, OJHOJNETHHE TpaBbl. JKW3HEHHBIE (OPMBI >KHMBOTHBIX:
THAPOOHOHTHI, F€OONOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buornueckue dakropsl. Buibl 6MoTHUECKMX B3aMMOICHCTBHIT: KOHKYPEHIINS, XHUIIHUIECTBO, CAMOHO3 U €T0
¢opmbr.  [lapasutmsMm, koomepamus, MYTyann3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HAXJICOHHIECTBO).
Herpoduueckne B3ammopeiictBus (Tomuueckue, (opudeckme, Qabpudeckue). 3HaueHHEe OMOTHYSCKUX
B3aUMO/ICHCTBUIA JJIsI CYIIECTBOBAHMS OPIaHU3MOB B cpeie oouTanus. [IpuHINI KOHKYPEHTHOTO HCKIIFOUESHUSI.

JdeMoHcTpanumn

Tabmuuel 1 cxembl: « IKoJorndeckue GakTopbd, «CBETOBOM CIIEKTP», « IKOJOTHIECKUE TPYTIIBI )KUBOTHBIX
M0 OTHOIIEHUIO K CBETY», «TemIOKpOBHBIE >XHUBOTHBIE», «XOIOJAHOKPOBHBIE >KHBOTHBIE», «DHU3HOIOTHYECKHE
aJlanTanuy JKMBOTHBIX», «Cpenpl oOMTaHMs OpraHu3MoBy», «buonorndeckue puTMbBD), «JKn3HEHHBIE (OPMBI
pacrenuit», « XKu3HeHHbIe HOPMBI XKUBOTHBIXY, «DKOCHCTEMA MIMPOKOINCTBEHHOTO JIeCa», « IKOCUCTEMA XBOHHOTO
necay, «Llenyn nutanusy, « XuIHEIIecTBO», «Ilapasutmsm», «Konkypenums», «Cumomnos», «KoMmmencanmsmy.

O6opynoBanue: repbapuu pacTeHU M IKUBOTHBIX, TPUCIOCOOJIEHHBIX K BIHSHUIO Pa3IUYHBIX
9KOJIOTHYECKUX  (AaKTOpOB, repOapuu  CBETOJMIOOMBBIX, TEHETIOOMBBIX M  TEHEBBIHOCIMBBIX PAcTEHHH,
CBETOJIIOOMBBIC, TEHETIOOMBBIC M TEHEBBIHOCIMBEIE KOMHATHBIE PacTeHUs, repOapuu U KOJUICKIIMN TETLIONOONBBIX,
3UMOCTOMKHX, MOPO30YCTOHUMBBIX PACTEHHH, Wydelda NTHII W 3Bepei, repOapuu pacTeHHH, OTHOCSAIIMXCA K
rurpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTCHUS JAHHBIX TPYIII, KOJUIEKIIUH )KUBOTHBIX, OOUTAIONINX
B Pa3HBIX Cpefiax, repOapuy M KOJIEKIMHM PacTeHUI M )KMBOTHBIX, 00JIaJaloNINX YepTaMHu NPHUCIOCOOICHHOCTH K
CE30HHBIM M3MEHEHHSAM YCJIOBUH JKHU3HHU, TepOapuyl U KOJJICKIIMH PACTEHUH M SKUBOTHBIX PA3IMUHBIX >KU3HEHHBIX
(hopM, KOJIIEKITHH KUBOTHBIX, YIACTBYIOIINX B PA3JIMUHBIX OMOTHUECKUX B3aUMOJCHCTBHUSAX.

JlaGopaTopHasi pa6oTa «BbIIBICHHE IPUCTIOCOOJICHI OPIraHU3MOB K BIIUSTHHIO CBETaY.

JlabopaTopHasi padoTa «BrIsiBIeHHE NpUCTIOCOOIEHUI OPraHU3MOB K BIHSIHUIO TEMIIEPaTYPhD».

JladopaTopHasi paboTa «AHATOMHYECKAE OCOOCHHOCTH PACTECHHUI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Dxoj10rusi BUAOB U MOMYJISIIUIH

OKOJIOTHYECKNE XapaKTepPUCTUKU  Iomyssinuu. [lomynsinus kak — OWosormyeckas cucrema. Poinb
HEOJHOPOJHOCTH Cpelbl, (GU3NIECKuX OaphepoB M OCOOEHHOCTeH Ouojoruu BHIOB B (HOPMHPOBAHHH
MPOCTPAHCTBEHHON CTPYKTYpHl momyisinuii. OCHOBHBIC ITOKa3aTeNd MOMYJSAIUN: YHCICHHOCTh, IUIOTHOCTb,
BO3PACTHAs U MOJIOBAs CTPYKTYypa, POXKIAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIHSL.

Okonornyeckas CTpykrypa momyisiun. OneHka YHCICHHOCTH TNOMyJAnWH. J(WHAMHKa TOMyJSaIuH u e
perynsanus. brorndeckmii moTeHmman momyisnuu. MoaenupoBaHWe IWHAMHUKHM Tonyisinnu. Kpueie pocta
YHCIIEHHOCTH HOMy iy, KprBble BeDKMBaHUS. Peryssinns 4uCIeHHOCTH MOy ISIMI: PoJib ()aKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTHYECKHE cTpaTerun BUIOB (- 1 K-cTparernm).

ITonsiTue 00 3KoJOTMUECKOW HUIIEe BHIa. MectooOuTaHue. MHOTOMEpHAs MOJETh dKOJOTHISCKOW HUIIH
Jx .M. XatunHcoHa. Pazmeps! skonorudeckoil Humu. [loTeHnuanbHas v peann3oBaHHAs HUILIU.

Bun xak cucrema nomynsiuid. Apeansl BumoB. Buiasl M HMX JKH3HEHHBIE CTpaTerHMH. OKOJOTHUECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTH HOBEICHHS M MUTPAINi )KUBOTHBIX. bruonornieckie HHBa3NH 1y KEPOIHBIX BUIIOB.

JlemoHcTpanuu

Ioprper: Jx. . XaTuuHCOH.



TaOmuubl ¥ cxeMbl: «JKOJOTMYECKHE XapaKTEPUCTHKH Momyisuun», «lIpocTpaHcTBeHHass CTpyKTypa
nonyisnun», «Bo3pacTHble nmupaMuabl nomyssnun», «CKOpOCTh 3aceleHUs] MOBEPXHOCTH 3€MIIM Pa3iNYHBIMU
opranusmMamm», «Mogeins sxosnorndeckoit Humu [x. M. XaruuHconay.

Ob6opynoBanue: repOapuu pacTeHUH, KOJJICKINH KHBOTHBIX.

JlabopaTopHas pagota «I[Iprucrnoco0ieHus ceMsiH pacTeHUH K PacCeICHUION.

Tema 9. Jxos0rus co001mecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa oprann3MoB. broneHos u ero cTpykTypa. CBS3u MEXIy OpraHU3MaMH B OHOIIEHO3E.

Okocucrema Kak oTkpbITas cucrema (A. Jix. Tencnu). dyHKIMOHAIBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME:
MPOJYLEHTBI, KOHCYMEHTBI, peayleHTsl. Tpoduueckue ypoBHu. Tpodudeckne nenu u cetu. AOMoTHYECKHEe OJIOKH
skocucTeM. 1104BBI U MBI B 3KOCHCTEMaX. KpyroBopoT BEIIeCTB 1 MOTOK SHEPTHU B 9KOCHCTEME.

OCHOBHBIE TIOKa3aTeNIN 3KOCHCTEMBL. bromacca u mpoayKiust. DKOJIOTHIeCKUE MUPaMUIBI YHCEN, ONOMacCh
Y SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @rykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE
CMEHBI COOOIIECTB — CyKIeccHH. [lepBHUHBIE M BTOPHYHBIE CYKIECCHM W WX INPHYUHBL. AHTPOIOTCHHBIE
BO3JeiicTBUs Ha cykueccuu. KimmakcHoe cooOriectBo. buopazHooOpaswe M MOJHOTa KPyroBOpOTa BELIECTB —
OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHbIe SKOCHCTEMBL. DKocucmembl 03Ep U peK. DKOCUCmeMbl MOpell U 0Keanos. IKkocucmemsvl myHOp,
Jlecos, cmenetl, nyCmblHb.

AHTpOTIOTEHHBIE AIKOCUCTEMBI. ArposkocucreMa. ArporeHo3. Pa3zmuums Mexay aHTpONOTEHHBIMH U
MPUPOJHBIMU 3KOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa u payna. CuHaHTpOIIH3aIUs
ropoJickoi (ayHsl. buonornueckoe 1 X035 CTBEHHOE 3HAYCHUE arpO3KOCUCTEM H YPOOIKOCUCTEM.

3aKOHOMEpHOCTH (OPMHPOBAHMS OCHOBHBIX B3aMMOJCHCTBHH OpPTraHM3MOB B JKocucTeMax. Porb
KACKaoHo2o s¢hgpexma u 6u006-30ugpuxamopos (Kiouesvix 6u008) 6 QyHKyuoHupoganuu sxocucmem. llepeHoc
OQHCPIUU U BEHICCTB MEKAY CMEKHBIMHU 3KOCHCTEMAaMU. Y CcTOMYMBOCTH OpraHu3MoOB, HOHyJ’IﬂI_[I/Iﬁ N DKOCHUCTEM B
YCIOBUAX €CTCCTBCHHBIX U aHTPOIIOTCHHBIX BOSﬂeﬁCTBHﬁ.

Mexanuzmol  6030€licmeus 3a2psA3SHEHUNl  PA3HLIX MUNOE HA  CYOOP2AMUSMEHHOM, OpP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCHEMHOM  YPOBHAX, OCHOGbL IKOJOSUHECKO20 HOPMUPOBAHUS — AHMPONOLEHHOZO
6030eticmausi. MeToJ0I0TUsl MOHUTOPUHI'A €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCHCTEM.

JdeMoHcTpanumn

IToptpert: A. k. Tencnu.

Tabmuier u cxeMmsl: «CTpykTypa OnoneHO03a», «DKOCHCTeMa IIHPOKOIMCTBEHHOIO Jiecay, «IKOocHcTeMa
XBOMHOTO Jiecay, « DyHKIMOHAIbHBIE TPYIIbl OPIraHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BELIECTB B SKOCHUCTEME,
«lenn murtaHus (macTOWIIHAS, AETPUTHAs)», «IKOJOTHYECKAas MUpaMHIA YHCeN», «IKOJOrm4eckas MUpamMHia
Ouomaccel», «OJKoyoruyeckas mnupamuaa dSHeprum», «OOpasoBaHue OosoTay, «llepBuyHas CcyKueccus»,
«BoccraHoBiieHne jieca mociie Toxapay, «IKocHcTeMa o3epa», «ArporeHo3», «KpyroBopor BellecTB U IOTOK
9HEPTUH B arpoueHose», «IIpumepsl ypboskocucTem».

OO6opynoBanue: repbapuu pacTeHHWH, KOJUIEKLIMM HAcEKOMBIX, 4Yydena NTHUI[ W 3Bepeil, repbapum
KyJbTYPHBIX U AUKOPACTYILUX PACTEHUN, aKBAPUYM KaK MOJEJIb SKOCUCTEMBI.

IIpakTnyeckas padora «l/3ydenue u onucanue ypooIKOCHCTEMBI.

JlabopaTtopHasi pabGora «l3ydeHne pa3HOOOpa3Hsi MEJKHX IIOYBEHHBIX UJIEHHCTOHOTHX B pa3HbIX
IKOCHCTEMAX).

IKcKypeus «IKCKYpCcHsa B TUIMMYHBIN OHoreorieHo3 (B myOpaBy, Oepe3HsK, ebHUK, Ha CyXOJOJIbHBIA WIH
MOHMEHHBIH JIyT, 03epo, 00JI0TO)».

IKCKYypeHus «IKCKYpCHs B arpodKOCUCTEMY (Ha IOJIE MITH B TETIMYHOE X03SHCTBO)».

Tema 10. Buocdepa — rnodanbHast IKocHCTEMA

Broctepa — obmerutanerapHast 0o0oso4ka 3eMid, TJie CYLIECTBYET WJIM CYyIECTBOBala JXKH3Hb. Pa3zBurne
npescTaBiIeHui o onocdepe B Tpynax . 3tocca. Yuenue B. 1. Bepnanckoro o 6nocdepe. Obnactu 6nocheps: u eé
coctaB. JKuBoe BetecTBo Onocdephl i ero (HyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcoOeHHOCTH OHOC(ephl Kak TIOOANBHON SKOCHCTEMEI.
Junamnueckoe paBHoBecue B 6noctepe. KpyroBoporsl BemecTs 1 OMOreoXxuMuyeckue HUKIBL (Yriaepoaa, a3oTa).
PurMuyHOCTS sIBNICHUI B OHocdepe.

3oHanpHOCTL Onocdeprl. [Torstre o 6Gmome. OcHOBHBIE OMOMBI CYIITU: TyHIpa, XBOWHBIE Jieca, CMEIIaHHbIS
Y IIUPOKOJINCTBEHHBIE JIeca, CTEIH, CaBaHHbI, ITyCThIHHU, TPOIIMUYECKHE Jieca, BBICOKOTOphs. Kinmar, pacTuTeIbHbIH
Y )KMBOTHBIH MUpP OMOMOB CyIIIH.



CrpykTypa n QpyHKIHS KUBBIX CHCTEM, OIIEHKAa X PECYPCHOT0 MOTEeHIHana 1 OMochepHbIX QyHKINH.

JdeMoHcTpanun

Ioptpetsr: B. 1. Bepraackuid, 3. 31occ.

Tabmumer u cxemsl: «['eocdeprr 3emmm», «KpyroBopor asora B mpupoxae», «Kpyrosopor yriepoma B
npupoje», «KpyroBopor kuciopona B mpupone», «KpyroBopot Boasl B mnpupoae», «OCHOBHBIE OHOMBI CYyIIH»,
«KmumaTtnueckue nosica 3emnny», «Tynapay, «Taiiray, «Cmenranssiii ec», «lllupokonuctBeHHbIN ec», «CTenby,
«CasanHay, «[lyctesy, «Tpommaeckuii mecy.

O6opynoBanue: repbapuy pacTeHUH pa3HBIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. YesioBek U OKpY:KAIOLIAfA cpeaa

DKoornyeckne KpU3UCH M MX MpWIuHEL. BoszzneiicTBue denoBeka Ha Onocdepy. 3arps3HeHHE BO3AYIIHOM
cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE BOAHOW cpexbl. OxpaHa BOTHBIX pecypcoB. Paspymenme mouBsl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHNe KIuMara.

AHTpONIOTeHHOE BO3ACHCTBUE HA PACTHTENBHBIA M XKHUBOTHBIH MHp. OXpaHa pacTUTEILHOTO U JKUBOTHOTO
mupa. OCHOBHBIE NPUHIUIBI OXpaHbl npuponsl. KpacHeie kauru. Ocobo oxpaHseMble TPHUPOIHBIE TEPPUTOPHH
(OOIIT). borannueckue caabl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE ~ NPHUHIUIBI  yCTOMYMBOIO  pa3BUTHA  UeNOBEUeCTBA M NpuUpoAbl.  PanmonanbHoe
MPUPOJONIONE30BaHNE U COXpaHEHHE ONOJIOrnIecKoro pazHooOpasus 3emun. OOmue 3aKOHOMEPHOCTH TI00aNBHBIX
9KOJIOTHYECKUX KPU3HCOB. OCOOCHHOCTH COBPEMEHHOI'0 KPH3HCA U €I0 BEPOSTHBIE MOCIEICTBHS.

Pa3BuTHe METOIOB MOHHTOpPUHIA Pa3BUTHUs OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvle Uccie008aHus
nepexoda K pecypcocbepezaioweli U KOHKYPEHMOCNOCOOHOU dnepeemuke. buonozuueckoe pasnoobpasue u
ouopecypcvl. Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CMyn K unpopmayuu no
COCMOAHUIO OMOENbHBIX 61008 U dKocucmem. OCHO8bl dKOpeaburumayuu dKocucmem u cnocobos Oopvovl ¢
buonogpescoenuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTHEM.

JdeMoHcTpanumn

Tabmuiel u cxeMmsl: «3arpsi3sHeHHE aTMochephl», «3arps3HeHue ruapocheps, «3arps3HEHHE IMOYBBDY,
«IlapHuKkoBbIi 3hdexT», «Ocobo oxpaHsieMble IIPUPOAHBIE TEPPUTOPUNY», «MOJIENH YIIPaBIIEMOro MUPay.

O6opynoBanue: QoTtorpaduu OXpaHAEMBIX PACTCHHH W >KUBOTHBIX KpacHoit xumrm Poccuiickoit deneparim,
KpacHoii kauru peruona.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI ITIO BUOJIOTUU HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUA

JINYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUSA K pe3yibTaTaM OCBOCHUS OOYYAIOMIMMUCS MPOTPaMM CpPETHETo
o01ero 006pa3oBaHus: JIMYHOCTHBIE, METANIPEJMETHBIC U IIPEIMETHBIE.

B cTpykType NMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHUS INPOTPAMMBI 110 OHOJIOTHH BBIAEIEHBI CIEIYIOIINE
COCTABJIAIONINE: OCO3HaHWE OOYyJalomMMHUCS POCCHHCKOW TpaXJAaHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSATENILHOCTH M CAaMOOIPENCNICHHIO, Haiudue Momueayuu K OOy4YEeHHIO OHOJIOTHH,
yerenanpasieHnoe pazeumue BHyTPEHHUX yOSKISHUH JINYHOCTH Ha OCHOBE KIIIOUYEBBIX LIEHHOCTEH U HCTOPUUECKHUX
TPagUIH Pa3BUTH OMOJIOTHYECKOTO 3HAHUS, 20MOGHOCMb U CNOCOOHOCMb OOYYAIOIMXCS PYKOBOACTBOBATHCS B
CcBOCH ACATCIIBHOCTH IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMU, MMPUCYIIIUMHU CUCTEME 6I/IOJ'IOFI/I'~IeCKOFO O6pa3OBaHI/Iﬂ,
Hanuyue npagoCcoO3HAHUs SKOJIIOTHIECKON KYJIBTYPbI, CHOCOOHOCMU CAGUMb TIENN ¥ CTPOUTD )KU3HEHHBIE TIIaHbI.

JInqHOCTHBIE PE3yNbTAaThl OCBOCHMS INPOTPAMMBI 10 OHMOJOTMH JOCTHTAIOTCS B COUHCTBE Y4YEOHOW U
BOCIIMTATEIbHONH JEATEIBHOCTH B COOTBETCTBHM C TPAJWIHOHHBIMH POCCHIICKHMH COIMOKYJBTYPHBIMH,
HUCTOPUYCCKUMHU W JYXOBHO-HPABCTBCHHBIMH IICHHOCTAMU, HNPUHATHIMHA B O6IJ.[CCTBC npaBujiaMd W HOpMaMHu
TIOBE/ICHHS M CIIOCOOCTBYIOT TpOIleccaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U CaMOPA3BUTHS, Pa3BUTHSA BHYTPEHHEH
MO3UIMM JINYHOCTH, MATPUOTH3MAa M YBAXKEHUS K 3aKOHY W IPABONOPSAIKY, HYEJOBEKY TPyAa W CTapLieMy
IMOKOJICHUIO, B3aMMHOI'0 YBAXCHMUA, 6epe>1<Horo OTHOIICHUA K KYJIbTYPHOMY HaCJICAUIO W TpaauluiaM
MHOT'OHaIIMOHaJIbHOTO Hapoaa Poccuiickoit denepanuu, npupojie U OKpysKarolleu cpene.

JInqHOCTHBIE pe3yIbTaThl OCBOSHMS ydeOHOro mpenmera «buomorus» IOMKHBI OTpaXkaTh TOTOBHOCTh U
CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCSl CHOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOM
HCHHOCTHBIX OpHeHTaHHﬁ, TIOBUTUBHBIX BHYTPCHHUX yﬁe)KHeHHﬁ, COOTBETCTBYIOIIUX TPAaAUIHUOHHBIM HCHHOCTAM
pOCCHiiCKOTO 0O0IIecTBa, pacUIMpeHHE JXKM3HEHHOTO OIbITa W ONbITa AEATEIHHOCTH B MpoOLEcce peanu3anui
OCHOBHBIX HAIIPaBJIEHHH BOCIIMTATEILHOMN JEITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMK OOy4YaloIlerocs Kak akTHBHOTO M OTBETCTBEHHOI'O dJIeHa
poccuiickoro o0IecTBa;

0CO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00513aHHOCTEH, YBa)KEHHE 3aKOHA U IPABOIIOPS/IKA,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAEATENBHOCTH IIPU CO3JaHMM YYEOHBIX IPOEKTOB, pEIICHUU
y4eOHBIX M MTO3HABATENbHBIX 33/1a4, BHITIOJIHEHUH OMOJIOTHYECKNX HKCIICPUMEHTOB;

CIIOCOOHOCTh ONPENENATh COOCTBEHHYIO IO3MIHUIO MO OTHOLIEHHIO K SBJICHUSM COBPEMEHHOH J>KM3HH U
OOBSIICHATS €€;

yMEHHE YYUTHIBaTh B CBOMX JIEHCTBHSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBHS JOfEH C
pa3HBIMHU YO@XICHUSIMH, KyJIbTYPHBIMHU HEHHOCTSIMU M COLTHAIBLHBIM IT0JI0XKEHHEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOLCCCE COBMECCTHOI'O BBIITOJIHCHUA y‘IeGHBIX, IIO3HABATCJIBHBIX H
HCCIICAOBATCIIbCKUX 3a/la4, YBAXKHWUTCIBHOI'O OTHOIICHUSA K MHEHHUIO OINIIOHEHTOB IIpH O6Cy)l(}1€HI/II/I CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHNS;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOMN AESATEIHLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHMA:

c(OPMUPOBAHHOCTh POCCHHCKON I'Pa’kAaHCKON MAESHTUYHOCTH, ITATPUOTH3MA, YBAXKEHUsI K CBOEMY Hapoy,
YyBCTBAa OTBETCTBEHHOCTH Mepel PoauHo#, ropmoctu 3a cBoW Kkpail, cBoo PoauHy, CBOH S3BIK M KYJIBTYypY,
MPOIIIOE W HACTOSIIIEe MHOTOHAIIMOHAIFHOTO Hapoaa Poccnn;

[IEHHOCTHOE OTHOIICHHWE K INPHPOJHOMY HACIEIMIO M IaMSITHHKAaM IIPHPOABI, AOCTIKEHHMsM Poccuu B
HayKe, HICKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTH OLICHUBATh BKJIAQ pOCCHﬁCKHX y‘[éHBIX B CTAaHOBJICHHMC M PA3BUTHUEC 6I/IOJ'[OFI/II/I, IIOHHUMAaHUs
3Ha4YeHHs OMOJIOTUH B IO3HAHNH 3aKOHOB IIPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOTO OOIIIECTBa;

uzeitHas yoexxJIEHHOCTh, TOTOBHOCTD K CIIYXKEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

0CO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHHWBATh CHUTYAlMI0 M IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSCh Ha MOpPAIbHO-
HPaBCTBEHHbIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JINYHOTO BKJIa/1a B IOCTPOEHHUE YCTOMYMBOTO Oy IyIIero;



OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POAUTENSIM, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOI'O IPHHATHA
LEHHOCTEH CeMEeWHOM JKM3HH B COOTBETCTBUH C TPAIULIMSIMU HapoxoB Poccun;

4) 5CTETHYECKOr0 BOCTIMTAHUSI:

3CTETHYECKOE OTHOIICHNE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
Tpyzia, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHKE SMOLMOHAIBHOTO BO3ICUCTBHS )KUBOM MPHUPO/IBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXCHHUIO B Pa3HBIX BHAAX MCKYCCTBA, CTPEMJICHHE MPOSBILITH KaueCTBA TBOPUECKOM
JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUsA, (OPMHPOBAHUS KYJIBTYPHI 30pPOBbS H 3IMOLHMOHAJILHOIO
Os1aromoJryums:

MOHUMAaHAE W peaju3alus 37J0pOBOro M Oe3omacHoro oOpasza KHU3HH (30pOBOE NMHTaHHE, COOJIOACHUE
TUTHEHUYECKUX TpaBWI M HOPM, COAJaHCUPOBAaHHBIM PEXUM 3aHATHH M OTIbIXa, pEryisipHas Qu3ndeckas
aKTHBHOCTH), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (QH3HYECKOMY H
TICHXWYECKOMY 37J0POBBIO;

MMOHUMAHWE HCHHOCTU NpaBUJI UHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 6e3OHaCHOFO NOBCACHUA B CUTyallUAX,
YTPOXKAIOIIKMX 3I0POBBIO M )KU3HH JIOJCH;

OCO3HAaHHWE IIOCICACTBHH M HENPHUATHS BPEOHBIX INPHUBBIUCK (YMOTPeOJCHUS ajKOToNsl, HAPKOTHKOB,
KypeHHs);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPYAY, OCO3HaHHE IEHHOCTH MacTepCTBa, TpyAOIooue;

TOTOBHOCTh K aKTHBHOW IEATENLHOCTH TEXHOJOTMYECKOW M CONMAIBLHON HAIpPaBICHHOCTH, CIIOCOOHOCTD
HHUIIUHUPOBATD, IJIAHUPOBATH U CAMOCTOATCILHO BBINIOJHATH TaKYIO JCATCIbHOCTD,

MHTEpeC K pa3IuyHbIM cepaM mpodeccHOHaNbHON AeATEIbHOCTH, YMEHNE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymieii mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha MTPOTSIKEHUH BCEH JKU3HM;

7) 3K0JI0rN4€eCKOr0 BOCIIMTAHUSI:

9KOJIOTMYECKH IIeJiecoo0pa3Hoe OTHOLIEHHE K NPHpOJEC Kak HCTOYHMKY JKM3HM Ha 3emile, OCHOBE e¢
CYIIECTBOBaHUS;

MOBBIIIEHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYpPHI: IPUOOPETEHUE OMBITA MJIAHUPOBAHUS MOCTYIIKOB U OIICHKH
VX BO3MOYKHBIX MTOCIIEACTBUM AJIsI OKPYXKAIOIIEH Cpelbl;

OCO3HaHHE III00AIFHOTO XapaKTepa 3KOJIOTHYECKNX POOJIEM U Iy TeH nX perIeHus;

CIOCOOHOCTh HCIIOJIb30BaTh NpPHOOpeTaeMble NPH M3YYE€HHH OMOJIOTMU 3HAHUS M YMEHUs NPH PELICHUH
np06neM, CBA3aHHBIX C palUOHAJIBHBIM MNPHUPOAOIIOJIB30BAHUEM (CO6HIO,E[CHI/IC IMpaBujl TOBCIACHUA B IMNPHUPOJIEL,
HaIpaBJIeHHBIX Ha COXPAHEHNE PAaBHOBECHS B SKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Onocepsl);

aKTUBHOE HENpUSTHE JEWCTBUIl, MPUHOCAIIMX BpeJ OKpYyXKarolled NpUPOJHON cpene, yMEHHe
IMPOTHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJIOTUYECKUEC TTOCICACTBUA MPCANTPUHUMACMBIX HeﬁCTBHﬁ " IpeaoTBpaliaTb
UX;

HaJlMYhe pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, OSKOJOTMYECKOW KYJbTYpBl, OIBITA JESTEIbHOCTH
DKOJOTHYECKOM HampaBJICHHOCTH, YMCHUA PYKOBOJICTBOBATHCIA HWMHU B HOSHaBaTeJ'[BHOﬁ, KOMMyHHKaTHBHOﬁ u
COLIMAIILHON TPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOH e TeIbHOCTH YKOJIOTHUECKON HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HayKH H
OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOIO HAa JHAaJiore KyJBTYp, CIIOCOOCTBYIOIIErO OCO3HAHUIO CBOEr0 Mecra B
MOJMKYJITYPHOM MUPE;

COBEPHICHCTBOBAHUEC SI3BIKOBOM M YMTATEIHCKOKU KYJbTYPBI KaK CpCICTBA BSaHMOHeﬁCTBHH MEXIY JIOAbMU
1 MO3HAHUA MHpPa,

MOHMMaHKe crenuduKn OHMOJIOTMM KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUM PALMOHAIBHOTO
HAay4HOTO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO TIPEJCTABICHHUS 00 OKpY)KaloIleM MHpE Kak O €IUHCTBE IPHPOIbI,
YyeJloBeKa M OOIIEeCTBa, B MMO3HAHWU MPHPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOIEM COXPaHEHUsI MPUPOTHOTO
paBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OWOJIOTHMH JUIS COBPEMEHHOW NUMBWIM3ALMU: OOECICUCHHS HOBOT'O YPOBHS
pa3BUTHSI MEOULMHBI, CO3JAaHHE IEPCICKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PECYPCHBIE MPOOIIEMbI
Pa3BUTHSI YETIOBEUECTBA, ONCKA ITyTEH BBIXO0/1a U3 MIOOATBHBIX 3KOJIOTHYECKHX MTPoOIeM 1 oOecTiedeHns nepexoaa
K YCTOHYMBOMY Ppa3BUTHIO, PallMOHAIbHOMY HCIIOJIb30BAHUIO IIPUPOIHBIX PECYpcoB M (POPMHPOBAHMIO HOBBIX
CTaH/IapTOB )KHU3HW;



3aWHTEPECOBAHHOCTh B TIOJIyYEHWH OHOJIOTMYECKMX 3HAHMH B LENSAX MOBBILICHUS OOLIEH KYJbTYpHI,
€CTECTBEHHO-HAY4YHOH TPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAILHOH T'PaMOTHOCTH OOy4YaroIuxcs,
(hopMupyemoii ipu U3ydeHUH OHOIIOTHH;

NOHUMAaHHE CYIIHOCTH METOMOB IIO3HAHWSA, HCIONB3yEeMbIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJTyYyaeMble 3HAHMS JUIS aHAJIN3a U OOBSICHEHUS SIBJICHHH OKPYKAIOIEro MUPa M TPOUCXOSIINX B
HEM M3MEHEHHH, yMEHHE JeaTh 000CHOBAHHbIE 3aKJIFOYCHHUSI HA OCHOBE HAay4YHBIX (h)aKTOB M UMEIOIINXCS TaHHBIX C
LeJIBI0 TTOTYYeHUS JOCTOBEPHBIX BEIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIIOJIb30BaTh OMOJIOTUUECKHE 3HAHMS JUISl PEIICHHs MpoOJeM B peanbHBIX
JKMU3HEHHBIX CUTYalUsX;

OCO3HAHWE LEHHOCTH  HAy4YHOH  JESATENIBHOCTH, TOTOBHOCTh  OCYIUSCTBIISTH  INPOCKTHYIO U
HCCIIeIOBATEIIBCKYIO ACATEIFHOCTh HHAUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K AKTUBHOMY ITOJIyYEHHIO
HOBBIX 3HAHHMI1 10 GHOJIOTUH B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ylbTaThl OCBOCHHS Y4eOHOTO mpenmera «BHONOTHS» BKITIOYAIOT: 3HAYNMEBIC IS
(hopMUpOBaHUS MHPOBO33PCHHS 00YYAIOIIUXCS MEKIAUCIUIUTHHAPHBIC (MEKIIPSIMETHBIC) OOIICHAYYHbIC TTOHATHS,
OTpaXaromue MneJI0CTHOCTh Haquoﬁ KapTUHbBI MHpa H CHCHI/I(bI/IKy MCETOAOB IIO3HAHUA, HCIOJIB3YEMbIX B
€CTECTBCHHBIX HayKaX (BEHIECTBO, HPHEPTHUs, SBICHHE, MPOLECC, CHCTEMa, HAYYHBIA (akT, TMPUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBaHUE, HAOIMIOJCHUE, W3MEpPCHHEe, OJKCICPUMEHT W IpyTHhe);
YHUBEpCallbHbIe yueOHble AEHCTBUS (TO3HABaTEJbHbIC, KOMMYHUKATUBHbBIC, PETYJIATHUBHBIC), OOECIIEUHBAIOIIUEC
(opmupoBarre (HyHKIIMOHATBHOH TPAMOTHOCTH H COIIMAJBHON KOMIIETCHIHH OOydYalOmUXCs; CIIOCOOHOCTH
00yJaromuxcs HUCHOIb30BaTh OCBOCHHBIC MEXKIUCHUIUIMHAPHBIC, MHUPOBO33PEHUCCKUE 3HAHWS W YHUBEPCAIbHBIC
y4eOHbIe IeHCTBUS B MO3HABATEIBHOM 1 COIMAIBHOMN MPaKTHKE.

B pesynbrare M3ydeHusi OMOJIOTMH HA YPOBHE CPEIHEro 00Iero oOpa3oBaHHs y OOydaromerocs OymyT
c(OpMHUPOBaHEl TIO3HABATEIbHBIC YHUBEPCANbHBIC YYEOHBIC JCHCTBHUA, KOMMYHUKATHBHBIC YHHBEpCAbHBIC
yueOHble NeUCTBHS, PETYJIATHBHBIC YHHUBEPCAIbHbIE yueOHbIe JEUCTBHS, COBMECTHAS ACATEILHOCTb.

MertamnpeamMeTHbIe pe3yIbTaThl OCBOCHHUS MIPOIPaMMBI CPEIHEro 00Iero oopa3oBaHusl TOHKHBI OTPaKaTh:

OBi1aieHne YHUBEPCAJIBLHBIME Y4€0HBIMH II03HABATEJILHBIMH A€ CTBUSIMH:

1) 6a3oBbIe JOrHYeCKHE AeHCTBHSM:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh NPOOIEMY, PACCMaTPUBATh €€ BCECTOPOHHE;

HCIIONIB30BaTh MPHU OCBOCHWHW 3HAHUI NPUEMBI JIOTHYECKOTO MBINUICHUS (aHAlW3a, CHHTE3a, CPaBHEHUS,
KinaccuuKanuy, OOOOIIEHUS), pPacKphIBaTh CMBICT OHOJOTHYECKAX IMOHATHH (BBIICISTH WX XapaKTepHBIC
IMpU3HAaKW, YCTaHABJIMBATh CBA3U C IPYTUMU HOHS[TI/I)IMI/I);

OMPCACIIATE UEIU ACATCIIBHOCTU, 3aaBasd MapaMETPbl U KPUTEPUN UX NJOCTHKECHUA, COOTHOCUTD PE3YJIbTAThI
JIeSITENIBHOCTH € MOCTABIIEHHBIMU LIEJISIMH;

UCIIOJIE30BaTh OMOJIOTHYCCKIE OHATHS U 00bsICHEHUsI (DAaKTOB M SBICHUH KUBOW PUPOJIEI;

CTpOUTH JIOTUYECCKUC pacCyXK1€HUA (I/IH)IyKTI/IBHBIe, JACTYKTUBHBIC, 10 aHaHOFI/II/I), BBISAABIISITH
3aKOHOMEPHOCTH H MIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX, (JOPMYIIUPOBATH BEIBOJIBI M 3aKIIFOYCHUS;

MPUMEHSTh CXEMHO-MOJENbHBIE CpPEACTBa AJsl MPEACTaBICHHS CYLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B
N3ydaeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TakXKe MPOTHBOPEYHMH pa3HOTO pOJA, BBIBICHHBIX B Pa3IMYHBIX
MHPOPMALMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUTAaH pEHMICHHUS MPOOJeMBI C YYETOM aHaluM3a HMMEIOMIMXCS MAaTepPHANBHBIX U
HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBBI B ICATCIBHOCTH, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LECIAM, OLUCHUBATH PHUCKH
MOCJIEACTBUM JEATENBHOCTH;

KOOPJMHHUPOBATh ¥ BHINOJHATH Pab0OTy B YCIOBHSAX PEalbHOTO, BUPTYAIBHOTO M KOMOWHUPOBAHHOTO
B3aHMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILUICHHUE TIPU PEIICHUH KH3HCHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEILCKHE ICHCTBUS:

BIAaACTh HAaBBIKAMH Yy4eOHO-HCCIEAOBATEILCKOH W TIPOEKTHOH IESTeNbHOCTH, HABBIKAMH pPa3peIIeHUI
mpo6JeM, CIIOCOOHOCTRIO W TOTOBHOCTBIO K CaMOCTOSTEIEHOMY IMOWCKY METOMOB PEIICHHS NMPaKTHYSCKUX 3a1ad,
MPUMEHEHHUIO Pa3INYHBIX METOJOB MO3HAHUS;



WCIOJIb30BaTh pa3jMyHble BUABI ACSITEIBHOCTA IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALHH,
npeoOpa30BaHUI0 M MPUMCHECHUIO B YYCOHBIX CHUTYAIUsX, B TOM YHUCIC MPH CO3JAaHUHM YYEOHBIX U COIMATBHBIX
MIPOEKTOB;

(hopMupOBaTh HAayYHBI THUI MBIIUICHAS, BIAJETh HAYYHOH TEPMHUHOJOTHEH, KITFOUYEBBIMU MOHATHUAMH H
METOJIaMU;

CTaBUTh U (POpPMYyNUpOBaTE COOCTBEHHBIC 3a7a4dl B 00pa30BaTCILHOW JEATCIHHOCTH M KH3HEHHBIX
CUTYaIHsAX;

BBISIBJISITh NIPUYMHHO-CJIEICTBEHHBIE CBS3M U aKTyaJIM3UpPOBaATh 3a/lady, BBIABUTATh TMIOTE3Y €€ pelieHHUs,
HAXOJUTh apryMEHTHI JJIs JOKa3aTelIbCTBAa CBOMX YTBEPXKACHUM, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PELLICHUS;

AQHANTM3UPOBATh IMONYYCHHBIE B XOIC pEIICHWA 3aJaddl pe3yNbTaTbl, KPUTHYCCKH OIICHWBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MECHEHNUE B HOBBIX yCIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIIAITh IIeJICHAIPABIICHHBIN MOKUCK MEPEHOCa CPEACTB U CIIOCO00B ACWCTBUS B MPO(PECCHOHATEHYIO
cpeny;

YMETH NIEPECHOCUTH 3HAHMSA B ITIO3HABATCJIbHYIO U IMTPAKTUYCCKYIO o0acTu KUBHCACATCIBbHOCTH,

YMEeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTeif;

BBIIBUTATh HOBBIC WACH, MPEUIaraTh OpUTHHAIBHBIC ITOAXOIBl W PEIICHHs, CTAaBUTh MPOOJIeMbI U 3amadH,
JIOTYCKAIOIIME AIbTePHATUBHBIE PELICHMSI.

3) pabora ¢ ungopmanmeii:

OpPUECHTHUPOBATHCS B PA3MUIHBIX NCTOYHUKAX MH(POpMAIUH (TeKCTe yaeOHOTO MOCcoOUs, HAYIHO -TIOMYIIIPHON
JIuTeparype, OHONOTHYECKHX CJIOBapAX W CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0azax HaHHEIX, B MHTepHeTe),
aHAIM3UPOBaTh HMH()OPMALMIO pa3MYHBIX BUAOB M (OPM MpPEICTaBICHUS, KPUTUYECKH OICHUBATh €6
JIOCTOBEPHOCTH U HETIPOTHBOPECUYNBOCTH;

(hopMyTHpOBaTh 3aMpPOCHl W TPHUMEHSTH PAa3NWYHBIC METONBI IPH IOMCKE M OTOOpe OMOIOTHYecKoit
nHpOpMaIMU, HEOOXOMMOMH JIJISl BBIMOTHEHUS yUeOHBIX 3a/1a4;

NpUoOpeTaTh ONBIT UCIOJIB30BAHUSI HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPILIEHCTBOBAThH
KYJIBTYPY aKTHBHOTO HCITOJIH30BAHMUS Pa3IMIHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMpPATh ONTHMAaNBbHYIO (POPMY IpeACTaBICHHUs OHoiormdeckoil mH(popMarmu (CXeMbl,
rpaduku, quarpaMmbl, TaOJIUIBI, PUCYHKH U IPYToe);

UCIIONB30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa IpH paboTe ¢ OHMONOTHYECKOW WH(POpPMALUEH:
NPUMEHATh XUMHYECKHe, (U3NYECKHe M MaTeMaTHYecKhe 3HAaKd UM CHMBOIBL, (opMyinsl, abOpeBmarypy,
HOMCHKJIaTYPY, UCIIOJIb30BaTh U HpeO6paSOBLIBaTI) 3HAKOBO-CUMBOJIMYECKUEC CPEACTBA HATJIATHOCTH,

BJIaJICTh HABBIKAMU PACIIO3HABAHUA U 3alIUThI I/IH(I)OpMaL[I/II/I, HH(i)OpMaHHOHHOfI 0€30I1aCHOCTH TUYHOCTH.

Ogiiaienne YHHBEPCAJILHBIME KOMMYHHUKATHBHBIMYU IeHCTBHSIMU:

1) oOmeHue:

OCYIIECTBJIATH KOMMYHHUKAIIUNU BO BCEX C(bean JKU3HH, aKTUBHO Y4YaCTBOBATh B JUAJIOIC WJIN JUCKYCCHU IO
CyIIeCcTBY OOCYXIaeMoi TeMbl (YMCHHE 33JaBaTh BOMPOCHI, BBICKA3BIBATH CYXKICHUS OTHOCHTEIHLHO BBHIIOJHECHUS
npeajgaraeMoi 3aJayd, yYUTBIBaTh HMHTEPECHl M COMIACOBAHHOCTH IMO3WMUUN APYTHX YYaCTHMKOB JAMajora WiId
JIICKYCCHH);

pacro3HaBaTh HeBepOAIbHBIC CPEICTBA OOIICHMS, IIOHUMATh 3HAYCHHE COLUANBHBIX 3HAKOB, MPEIMOCHUIOK
BO3HUKHOBEHHS KOH(JIMKTHBIX CUTYAIMI, YMETh CMATYATh KOH(PIIUKTHI U BECTH IIEPETOBOPEI,

BJIaJICTh PA3JINYHBIMHA crocobamu O6IJ_IeHI/IH u B3aPIMO]1€ﬁCTBPIfI, IMOHUMATh HaAMCEPECHUA IPYTHUX J'I}O}leI,
MPOSIBIIATH YBaXXHUTEIHHOE OTHOIICHUE K COOECETHUKY B B KOPPEKTHOH (hopme pOopMyInpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIONb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHAasI JeATETbHOCTD:

MOHUMATh W WCIOJNB30BaTh NPEHUMYIIeCTBA KOMAaHAHON W WHAMBHIAYaJIbHOH paboTHl TpH pPEHICHUH
OHOJIOTHYeCKOi MPoOIIeMBI, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBEIX (JOPM B3aUMOJICHCTBUS TPU
peneHnn yuyeOHO! 3a/1a9H;

BBEIOMpaTh TEMAaTHKy W METONbI COBMECTHBIX JEWCTBHH C y4ETOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
KaXXJ0r0 WIeHA KOJIJIEKTUBA;

MPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPraHMW30BbIBaTb M KOOPAUHUPOBATH NEUCTBUS MO €&
JIOCTHKEHUIO: COCTABIIATh IIJIAaH JCWCTBHUH, PACIPEAENATh POIH C YYETOM MHEHUW YYacCTHUKOB, OOCYXKIaTh
pe3yIbTaThl COBMECTHOI paboTHI,

OIICHUBATh KAYeCTBO CBOCTO BKJAJa W KAXKAOIO YYaCTHHKA KOMAaHIbI B OOIIMHA pe3yiabTaT IIo
pa3pabOTaHHBIM KPUTEPHSIM;



Ipejaiarath HOBBIE IPOEKTHI, OLEHMBATH WJAEH C TO3WIMH HOBH3HBI, OPHUTHHAIBHOCTH, NPAKTHYECKON
3HAYUMOCTH;

OCYIIECTBIIATH TIO3UTUBHOE CTPATEINIECKOE MOBEACHUE B PA3IMIHBIX CHUTYAIUsIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

OBJj1ageHne yHUBEPCAJbHBIMH PETryJIATHBHBIMH AeHCTBUSIMU:

1) camoopranu3zanus:

UCIIONb30BaTh OMOJIOTHYECKNE 3HAHUS [UIS BBIABICHHS NMPOOIEM M MX PEHICHHS B XM3HEHHBIX M y4eOHBIX
CHUTYaIUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUH LIENEBBIE M CMBICJIOBBIC YCTAHOBKM B CBOMX JACHCTBUSIX U
MOCTYTIKAX 10 OTHOIICHHMIO K JKHBOH MPUPOJIE, CBOEMY 30POBBIO H 3M0POBBIO OKPYIKAIOIINX;

CaMOCTOATENHO OCYLIECTBIIATH II03HABATEIBHYIO JEATECIBHOCTh, BBUIBIATH INPOOJIEMBI, CTaBUTh U
(hopMyIMpoBaTH COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHOM AEATEIHHOCTH U )KU3HEHHBIX CHTYAIHSX;

CaMOCTOATENBHO COCTABIATH IUIAH PEHICHUs] MPOOJIEMBI ¢ Y4ETOM HMMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U IPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclmpsATh paMK1 y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX TIPEIIIOYTeHNU;

JIeTIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 3a PEICHNUE;

OLICHMBATh NPUOOPETEHHBIN ONBIT;

CHocoOCTBOBaTh (HOPMUPOBAHHIO M IPOSIBICHUIO ILIMPOKOW SPYAMIMHM B PAa3HBIX O0O0NAcTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOH 00pa30BaTeNbHBIN U KyIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OIIGHKY HOBBIM CHTYallMsM, BHOCHUTb KOPPEKTHBBI B JESATCIHHOCTb, OLIEHHBATh COOTBETCTBHUE
PE3YNIBTATOB IIETISIM;

BJIaJIeTh HABBIKAMH II03HABATEIBHON peIeKCHN KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHI U MBICIUTENBHBIX
MPOLIECCOB, MX Pe3yJbTaTOB M OCHOBAHWH, MCIONB30BaTh NPUEMBI pedIeKCHU AJIsl OLEHKHA CUTYyalluH, BhIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO ITPUHUMATh PEIICHHS 110 UX CHIKEHHIO;

MPUHAMATh MOTUBBI M QPTYMEHTHI IPYTHX IIPH aHAIN3€ PE3yIIbTaToB JEATeILHOCTH;

3) npuHsATHE Ce0s U APYrUX:

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH M JJOCTOMHCTBA;

MPUHAMATh MOTUBBI M QpTYMEHTHI IPYTHX ITPH aHAIN3€ Pe3yJIbTaToB JEATeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHMMAaTh MHUP C TIO3UIIMHU JPYTOTo YeJoBeKa.

INPEIMETHBIE PE3YJIbTATHI

[TpeaMeTHBIE pe3ysIbTaThl OCBOCHUS COJEpIKaHMs ydeOHoro npeamera «bruosorus» Ha yriryoi€HHOM ypoBHE
OpMEHTHPOBaHB Ha obecnedeHne mnpoduiapHOro 0O0ydeHHs oOydaromuxcs Owonormd. OHH  BKIIOYAIOT:
cneuduieckue sl OMOJIOTUY HAYYHBIE 3HAHUS, YMEHHs U CIIOCOOBI AEHCTBUII 110 OCBOCHUIO, HHTEPIIPETALUH U
npeoOpa3oBaHMI0 3HAHHIA, BUABI ACATEIBHOCTH MO MOJYYECHHIO HOBBIX 3HAHWI M WX NMPUMEHEHHIO B Pa3IMuHBIX
yueOHbIX, a TaK)KE B peallbHbIX JKU3HEHHBIX cUTyauusix. [IpesMeTHble pe3yiabTaThl MPEICTaBICHbI MO Tojam
W3yYeHUsI.

[IpeameTHbIe pe3yabpTaThl OCBOSHUs yueOHOro npeaMeta «bruonorus» B 10 knacce NOMKHBI OTpaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOTMU B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUH
€CTECTBEHHO-HAY4YHOH KapTHUHBI MHpPa, B IO3HAHMHM 3aKOHOB NPHUPOJBI U PELICHHH IMpoOJeM paloHaIBHOTO
MPUPOJIOTIONB30BaHNS, O BKIAJIE POCCUIICKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE ONOJIOTHH;

BJIaJICHIE CHCTEMOI OMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIONINE OHOJOTHYECKHE
TEPMUHBI U MOHATHA (’KU3HB, KJIETKA, OPTaHU3M, METabO0JIN3M, TOMEOCTa3, CAMOPETYIIALUS, CAMOBOCIIPOU3BEICHHUE,
HAaCJIEeJICTBEHHOCTh, NI3MEHUYNBOCTh, POCT U Pa3BUTHE), OHonoruueckue teopuu (kirerodnas teopust T. IlIBanna, M.
[Ineiinena, P. BupxoBa, XxpoMocomHass Teopusi HacienctBeHHoctn T. Moprana), yuenns (H. 1. BaBunosa — o
IIEHTPax MHOTO00pa3usi M TPOMCXOXKICHUS KyJIbTYPHBIX PAcTCHHWH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO
MOKOJICHUSI, PaclICIUICHNs, YACTOTH TaMeT, He3aBUCHMOr0 HacienoBaHus . MeHzenst, TOMOJIOTHYECKHUX PSIIOB B
HacieJcTBeHHOW n3MeHunBocTr H. V. BaBuiosa), npuHIMIIB (KOMIUIEMEHTapHOCTH);

BJIaJICHUEC OCHOBHBIMHM METOJAMU HAay4YHOTO MO3HAHMUS, WCIIOJIb3YEMbIX B OHOJIOTHUYECKHX HCCIEIOBAHMAX
JKMBBIX 00BEKTOB (OIHMCAaHKUE, U3MEPEHUE, HAOIIOAEHUE, SKCIIEPHMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJICTOK IPOKAPUOT M DYKapHOT, OAHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCle OakTepuil, rpuOOB, pacTeHUi, )XKUBOTHBIX M 4YEIOBEKa, CTPOCHHS
OpPTaHOB M CHCTEM OPTaHOB PAaCTEHHH, KMBOTHBIX, YEIOBEKA, IPOIECCOB KU3HEACSITEIBHOCTH, MPOTEKAOMINX B
OpraHm3Max pAacTeHWH, >KMBOTHBIX W YEIIOBEKa, OMOJNIOTMYECKMX IIPOLECCOB: OOMEHA BEMIECTB (METa0OJM3M),
NpEeBpaICHNUs] YHEPruH, OpOXKEHWs, aBTOTPO(GHOrO W TreTepoTPOPHOro THUIIOB NHTaHUS, (OTOCHHTE3A H
XEMOCHHTE3a, MHTO3a, Mei03a, raMmeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BHUTHS, Pa3MHOMKECHUS,
WHMBHIYaJIbHOTO pa3BUTHS OpraHn3Ma (OHTOTEHE3a), B3aMMOJCHCTBHSA T'€HOB, T'€TEPO3HCA, HCKYCCTBEHHOTO
oTbopa;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEX[IY OPraHOMIAMH KJICTKH M MX (YHKIHUSIMH, CTPOCHHUEM KIIETOK
Pa3HBIX TKaHEH U MX QYHKIHUAMH, MEXIy OpTaHaMH U CHCTEMaMH OpPTaHOB y PACTCHUMH, )KUBOTHBIX M YEJIOBEKA U UX
(YHKIMAMH, MEXAy CHCTEMaMH OpraHOB M HMX (QYHKIMAMH, MEXIy 3TamaMud OOMEHA BEIIECTB, 3TalaMu
KJIETOYHOTO IMKJIA W JKU3HCHHBIX IMKJIOB OPraHW3MOB, 3TanaMM A3MOPHOHAJIBHOTO pPa3BUTHS, TCHOTUIIOM H
(heHoTHmOM, peHOTHTIOM U (PaKTOpAMU CpeIbl OOUTAHUS;

YMEHHE BBISBIATH OTIMYMTEIBbHBIC INPU3HAKM JXKUBBIX CHCTEM, B TOM 4YHCJIE PAcCTEHHH, XUBOTHBIX H
YeJI0BEeKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOIMYECKYI0 TEPMHHOJOTHIO U CHMBOJMKY IS
JIOKa3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATHICCKUX TPYIIIT;

yYMEHHE pemarh OHOJIOTHYECKUE 33/1a4H, BBISBIATh IPUYNHHO-CJICJICTBEHHBIE CBSA3U MEXAY UCCIEIyeMbIMU
OMOJIOTHYECKUMH TIpOLlECCAaMU M SBJICHUSAMH, JefaTh BBIBOJABI M IPOTHO3Bl HAa OCHOBAHUHU IIOJIyYEHHBIX
Pe3yNbTaToB;

yYMEHHE BBITIOTHATH JJAOOpaTOPHbIE U MPAKTHIECKUE PadOTHI, COOMOAATh paBHia MpU padboTe ¢ y4eOHBIM U
Ja00paTOPHBIM 000pPYJOBAaHUEM;

yYMEHHE BBIIBHIaTh TUIOTE3BI, NPOBEPATH WX OKCIEPUMEHTAIBHBIMH CPEACTBAMH, (HOPMYIUpYs LElb
WCCIIEIOBaHMS, aHAJIM3UPOBATh TOJyYSHHBIE PE3YJIbTATHI U JIETAaTh BHIBOABI;

YMEHHE Yy4YacTBOBaThb B Y4eOHO-HCCIENOBATEIbCKONH paboTe IO OHONOTHH, 3KONOTHH U MEIUINHE,
MPOBOIMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMyONWYHO MPEACTABIATH IOJYYCHHBIE pPE3yJbTaThl Ha
YUCHHYECKUX KOH(PEPECHIHSX;

yMEHHE OIICHHUBATh STHUYECKHE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAHWH B OOJIACTH OMOJIOTHH M MEJHUIIMHEI
(kMOHMpOBaHNE, NCKYCCTBEHHOE OIIOAOTBOPEHHE, HANpPABICHHOE M3MEHEHHE I€HOMa M CO3JaHHEe TPaHCTEHHBIX
OpTaHU3MOB);

yMEHHE OCYIIECTBISTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccHnoHaTbHOM AeATENHbHOCTH B 00NacTH
Omosioruy, METUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SAHCTBA, MHUINEBOM NPOMBIIUIEHHOCTH,
yOIyONIsaTh NO3HABATENIBHBI MHTEpEC, HAllpaBJICHHbI Ha OCO3HAHHBIM BHIOOpP COOTBETCTBYIOLIEH Npodeccuu U
MPOJIOJDKEHNE OMOJOTHYECKOro o0pa3oBaHUs B OPraHU3ALMSAX CPEAHEr0 NPO(ECCHOHATBHOTO M BBICIIETO
obpazoBaHmsl.

IIpenmeTHBIE pe3yIbTaThl OCBOCHHUS yueOHOTO npenmera «buonorusy B 11 knacce TOMKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHMI O MECTe ¥ POJIM OHMOJOTMH B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHPOBaHUH
COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTHHBI MHpA, B MO3HAHWM 3aKOHOB NPHUPOJBI U PEUICHUH KOJIOTHYECKUX
Mpo0JIeM YeIOBEUEeCTBa, a TAKXKE B PEIICHUH BOIMPOCOB PAIMOHAIHHOTO MPHUPOAOIOIG30BAHNUS, U B (HOPMUPOBAHUN
LIEHHOCTHOTO OTHOLICHWsI K IpHUpOje, OOLIECTBY, YEJIOBEKY, O BKJIAJIE POCCHUICKHX M 3apyOe)KHBIX YUYEHBIX-
61OJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJEeTh CHUCTEMOM OMOJOTMYECKMX 3HAHHWH, KOTOpas BKIIOYAET OINpPENeNIeHHS M TOHHUMaHUe
CYIIHOCTH OCHOBOIIOJIATAIONIMX OWOJIOTHYECKMX TEPMHUHOB M TOHATHH (BHI, 3KOcHcTeMa, Omocdepa),
Ouonorndeckue teopun (BoronnoHHas teopust Y. JlapBuHa, cuHTETHYECKas TEOpHs 3BOJONMH), yueHus (A. H.
CeBeproBa — 0 MyTSX W HampaBieHHsX 3Bomonnu, B.M. Bepraackoro — o Gmocdepe), 3aKoHBI (T€HETHYECKOTO
paBHoBecus J[x. Xapau u B. Baitnbepra, 3apoapimeBoro cxozactsa K. M. bapa), npasuna (MuanMyma 1O. JInbuxa,
9KOJIOT'MYECKON MMPaMHIBl SHEPTHH), THIIOoTe3bI (Turore3a «mupa PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJaMH Hay4yHOTO I103HAHWS, HCIOJIb3YEeMbIMH B OHOJIOTHYECKHX
WCCIIETIOBAHMIX JKUBBIX OOBEKTOB M DKOCHCTEM (OINMHCaHWe, U3MEpEeHue, HaOIIoeHNe, YKCIIEPUMEHT), ClIoco0aMu
BBISIBJICHUS Y OLIGHKH aHTPOIIOT'€HHBIX M3MEHEHUH B IIPUPOAE;

YMEHHE BBIICNSTh CYIIECTBCHHBIC NPU3HAKH: BHIOB, OHOTreOLIEHO30B, JKOCUCTEM U Ouocdepsl,
CTa0MIM3MPYIOIIETO, ABWXKYILETO W  Pa3pBIBAIONIETO  ECTECTBEHHOTO  OTOOpa,  AJUIONMATPHUYECKOTO |
CHMIIATPUYIECKOTO BUA000pa30BaHMS, BIMAHUS [BIDKYIIMX CHJI O3BONIONWM Ha TEHO(OHA MOMyJISIINH,
HPUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie OOUTaHMsI, YepeIOBaHMsI HAIIPaBICHUH YBOIOLUH, KPYTOBOPOTA BEIIECTB
U TIOTOKA 3HEPTUH B IKOCUCTEMAX;



YMCHHE yCTaHABIMBATh B3AaUMOCBSI3H MEXK]y IPOILIECCAMHU SBOIIOIUH, IBIKYIIUMHU CHIIAMH aHTPOIIOTCHE3a,
KOMIIOHCHTAMH Pa3JIMYHBIX 3KOCUCTEM U MPHUCIOCOOICHUIMHU K HUM OPTaHU3MOB;

YMEHHE BBISBIISATh OTJIMYHUTENbHBIC IMPU3HAKK JKMBBIX CHUCTEM, MPHUCIOCOOIEHHOCTh BHIOB K cCpele
o0uTaHNsA, aOMOTHYECKINX M OMOTHYCCKUX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH OPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTCHHBIX U3MCHECHUH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMCHHE HCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJIOTHYECKYI0 TCPMUHOJIOTHIO U CHUMBOIIUKY IS
JIOKa3aTeIbCTBA POJACTBA OPraHM3MOB PAa3HBIX CHCTEMATHYECKUX TPYII, B3aHMMOCBS3M OPraHU3MOB U CPEIbl
OOWTaHMUsA, €MHCTBA YCIIOBCUCCKUX pAac, HCOOXOMUMOCTH COXPAaHCHHS MHOTO00pa3us BHIOB U 3KOCHCTEM Kak
YCIIOBHSI COCYIIICCTBOBAHMSI TPUPOIHI M YSTIOBEYCCTBA;

yYMEHHE peliath OHOJIOTHYECKUE 3a/1a4H, BbISBIATh IPUYNHHO-CIICICTBEHHBIC CBSA3U MEXIY HUCCICIyeMbIMU
OMOJOrMYECKUMH TPOIECCAMU M SIBICHUSIMH, JeNaTh BBIBOABI U MPOTHO3bl HA OCHOBAHUM IOJIyYEHHBIX
pE3yIbTATOB;

YMEHHE BBIMOJIHATH JIJAOOPATOPHBIC U MPAKTUYECKUE PabOTHI, COONIOAATH MPaBUia MPU paboTe ¢ y4eOHBIM U
nmabopaTOpHEIM 000y IOBaHUEM;

YMCHUEC BbIABUT'ATb THUIIOTE3bI, IMPOBEPATH HUX OISKCICPUMCECHTAJIBHBIMU CPEACTBAMU, q)OpMyJ'II/IpyH cJib
HCCIICA0BaHMA, aHATIU3UPOBATDH MMOJTYUCHHBIC PE3YJIbTAThI U ACJIAaTh BbIBOJbI,

yYMEHHE Yy4YacTBOBaThb B Yy4eOHO-HMCCIIEOBATENBCKONH paboTe Mo OHONOTHH, 3KOJOTHH W MEAHIUHE,
HpOBOI[HMOﬁ Ha 68.36 IIKOJIbHBIX HAayYHBIX O6HICCTB, u HY6J'II/I‘IHO NpEeACTaBJIATL MOJYYCHHBIC PE3YyJIbTAaThl Ha
YUEHUYECKUX KOHPEPECHIHSX;

YMEHHE OLCHUBATh TUIOTE3bl M TEOPHH O MPOUCXOXKICHHU JKU3HH, YCIIOBEKA M YEJIOBEUSCKHX pac, O
NPUYUHAX, TIOCIEACTBUAX U COCO0aX MPE0TBPALICHHS ITI00aIbHBIX U3MEHEHHH B Orocdepe;

YMCHHE OCYIIECTBISITh OCO3HAHHBIA BhIOOp Oyaymieil NmpodeCCHOHATBHON MesTEAPHOCTH B 00JacTH
OHOJNIOTHH, 3KOJIOTHH, IPUPOJONONIB30BAHUS, MEAUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETCPUHAPUH, CEIBCKOTO
XO3HCTBa, MUINEBON MPOMBIIIICHHOCTH, YIAyOsITh MO3HABATENbHBIN MHTEPEC, HANPABICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH NMPOGECCHH U MPOAODKCHHE OHOJOTHYSCKOro 0Opa3oBaHUS B OPraHU3AIMIX CPEIHErO
mpodeccnoHambHOTO U BEICIIET0 00pa3oBaHMsL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3jaeioB H TeM (uudposbie)
KonTpoJibHble IIpakTnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M X U3yUYeHHE 2
3 Buomorus xireTku 2 0.5
4 XuMmudeckas OpraHu3amnus KISTKH 10 1
5 Crpoenne 1 QyHKINH KICTKH 8 2
6 OOMEH BEIIEeCTB U MPEBpAICHUE YHEPTHH B 9 1
KJIETKE
7 Hacnencteennas nHpopmanus u 9 05
peanu3anus e€ B KIIETKE '
JKM3HEHHBIN IIUKIT KIETKA 6 1
Crpoenne 1 QyHKIINH OPraHU3MOB 17 15
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 15
I'eHeTHKa — HayKa O HACIIEJCTBEHHOCTH H
11 Y A 2 0.5
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eHerunka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 BuoTeXHONOTHS ¥ CHHTETUYECKAsT OUOIOTHS 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 13




11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3jaeioB H TeM (uudposbie)
KonTpoJibHble IIpakTnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI PadoThI
pecypchl
1 3apokJeHUE U Pa3BUTUE YBOIIOLHOHHBIX 4
MIPE/CTaBIICHUI B OMOJIOTUH
MUKpPO3BOIIONHS U €€ pe3yIbTaThl 14 2
MaxkposBoronust 1 €€ pe3yIbTaThl 6
[TpoucxoskaeHue U pa3BUTHE KU3HH HA
4 p KA p 15 15
3emiie
5 [IpoucxoxaeHne 4enoBeka — aHTPOIIOTEHE3 10 1
DKoJIorus — HayKa O B3aMMOOTHOIICHHSIX
6 OpraHU3MOB U HAJOPTaHM3MEHHBIX CUCTEM C 3 0.5
OKpy>Karouiei cpenoi
7 Opranmu3Mmel 1 cpefa 0OuTaHus 9 15
8 DKOJOTHS BUAOB U MO IIAIUI 9 0.5
DKOoJIOTHs COO0IIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — riobanbHas sakocucreMa
11 YenoBek U OKpy:Karolias cpeia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 0 75







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoumuecTBo 4acoB
Ne Hdara DJieKTpoHHBIEe U (pPOBLIE
n/n Tema ypoka Bcero Konrpoaenrie  Tpaxkrueckue u3yyeHusi  o0Opa3oBaTelibHbIE PeCypChl
padoThI padoThI
https://www.yaklass.ru/p/biologia/10-
Buronorus kak KOMIUIEKCHAsI HAYKa U KaK klass/predmet-biologii-

1 1 -

4acTh COBPEMEHHOTO O0IIECTBa 6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-

2 JKuBble cUCTEMBI M MX CBOMCTBA 1 kIaSS/predet_bIOIO(.JI.I._
6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-

3 YpoBHEBast OpraHu3aIust )KUBbIX CUCTEM 1 6843996/otlichitelnye-osobennosti-
zhivykh-organizmov-urovni-
organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-

4 HcTopust OTKPBITHS M U3yUCHHS KJICTKH. 1 zhizneobespecheniia-kletki-

Knerounas teopus 6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma-_-6844003

MeTobl MOJICKYIISIPHOM M KIIETOUHOM https://www.yaklass.ru/p/biologia/10-

ouonoruu. [pakTryeckas pabora «3yuenue klass/stroenie-i-sistemy-

5 METOJIOB KJIETOYHON OMOI0THHI 1 05 zhizneobespecheniia-kletki-
(xpomarorpadusi, snexrpoopes, 6844002/sushchnost-kletochnoi-
muddepeHratbHOe HEHTPUPYTHPOBAHUE, teorii-poverkhnostnyi-apparat-kletki-
TILIP)» tcitoplazma-_-6844003

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

6 XUMHUYECKHUM COCTAB KIIETKH 1 klass/stroenie-i-sistemy-

zhizneobespecheniia-kletki-
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6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma- -6844003

MI/IHepaHLHHe BCIICCTBA KJIICTKH, UX

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-

7 GuoorIECKas o zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-Kkletke-6844008
https://www.yaklass.ru/p/biologia/10-

Oprannyeckre BEIIeCTBa KIETKH — OCJIKH. klass/stroenie-i-sistemy-
8 JlaGopatophast paboTta «OOHapyKeHHUE 0.5 zhizneobespecheniia-kletki-
0EJIKOB C OMOIIBIO KaUYeCTBEHHBIX PEAKIUID) 6844002/khimicheskie-veshchestva-
v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-
CBoiicTBa, KaccuUKaus U GyHKIHH kl&.ISS/StroenIe_I_SIS.t.emv_ .

9 SerKoR zhlzneobesp_ec_henl|a—_kletk|—
6844002/khimicheskie-veshchestva-
v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-

OpI‘aHI/I‘IeCKI/Ie BCIIICCTBA KJICTKU — kIE}SS/StroenIe-I-SIS.t.emV- .

10 - zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-

11 OpraHu4ecKre BEIIeCTBA KICTKH — JIMITUIBI zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

Hyxneunossie kucnotsl. JJHK u PHK. httpS://WWW.'w.ikl.aSS'rU/p/bIOIOQIa/lo_
J'Ia6opaT0pHa$1 pa60Ta «I/ICCJ'[G,ZIOBEIHI/IC kla..SS/StroenIe_I-SIS.t.emV- .

12 0.5 zhizneobespecheniia-kletki-
HYIICHHOBBIX KHCIIOT, BEIICHCHHIBIX 13 6844002/khimicheskie-veshchestva-
KIJICTOK paSHI/I‘IHBIX OpFaHI/IBMOB» v-kletke-6844008

13 Crpoenue u ¢pynkuun ATD. Ipyrue https://www.yaklass.ru/p/biologia/10-
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Hykneosuarpugochatsr (HTD)

klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

14

CexBenupoBanue JJHK. MeToibl reHOMUKH,

TPaHCKPUIITOMHUKH, IIPOTCOMUKHU

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

15

MeTomp! CTpyKTYypHOI OHOTOTHH

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

16

Tume! KIETOK. HpOKapI/IOTI/I‘IeCKaﬂ KJICTKa

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

17

CtpoeHune dyKapuOTHYECKON KIETKH.

IIpaxTudeckas paborta «V3ydeHune cBOMCTB

KJIETOYHOH MEeMOpPaHbD»

0.5

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma-_-6844003

18

IToBepXHOCTHBI annapar KJIETKH

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma- -6844003

19

OnHoMeMOpaHHbIE OPTaHOUBI KIIETKH.

IIpaktudeckas paborta «V3yueHue NBIKEHUS

IMATOILUIa3MbI B PaCTUTCIIBHBIX KIICTKaX»

0.5

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
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https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
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https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003

teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma- -6844003

ITonyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHJIPHH, IacTUabl. JlabopaTopHas

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-

20 paboTta «MccnenoBanue mia3Moin3a u 05 ZhianObespec.h eniia-kle.tki- .

JICTUTIa3MOJTH3a B PACTUTENIBHBIX KICTKAX) 6844002/kletki-predstavitelei-
raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-
Klass/stroenie-i-sistemy-

21 HemeMOpaHHbBIE OpraHOHU/IBI KIETKH zhizneobespecheniia-kletki-
6844002/Kkletki-predstavitelei-
raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-
Klass/stroenie-i-sistemy-

22 Crpoenue u GyHKIUH sSaApa zhizneobespecheniia-kletki-
6844002/Kletki-predstavitelei-
raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-

CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK klass/stroenie-i-sistemy-

23 sykapHoT. JlaboparopHas padbota «3ydueHue 0.5 zhizneobespecheniia-kletki-

CTPOEHHS KIIETOK PA3JINYHBIX OPTaHU3MOBY» 6844002/kletki-predstavitelei-

raznykh-tcarstv-6844006
ACCUMUITATINS U TUCCUMUJISIIIS — JIBE https://www.yaklass.ru/p/biologia/10-
cropoHb! Merabosm3ma. Tumsl o6meHa klass/vnutrikletochnye-

24 BerectB. JlaboparopHas padota «3ydyenue biokhimicheskie-reaktcii-
KaTATUTHYECKOM aKTHBHOCTH (pepMEeHTOB (Ha 6844011/metabolizm-kletochnoe-
NpUMepe aMMIIa3bl WIIN KaTaJla3bl)» dykhanie-6844012
DepMEeHTATHBHBINM XapakTep peaKIuil https://www.yaklass.ru/p/biologia/10-
KJIETOYHOTO MeTabomu3ma. JlaGopaTopHas klass/vnutrikletochnye-

25 pabota «M3yuenue GepMEeHTATUBHOTO 0.5 biokhimicheskie-reaktcii-
paclIeIeHNs TIEPOKCHIA BOOPOIa B 6844011/metabolizm-kletochnoe-
PacTUTENBHBIX M )KMBOTHBIX KJIETKaX»» dykhanie-6844012

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

26 Benku-akTHBaTOpPHI M OEITKU-HHTHONTOPEI

klass/vnutrikletochnye-



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
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https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
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https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012

biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-
dykhanie-6844012

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

27 ABTOTpO(DHBIM THIT OOMEHA BEIIIECTB biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-
pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-

28 doTtocuHTE3 biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-
pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-

XemocunTes. JlJaboparopHast padbota klass/vnutrikletochnye-

29 «CpaBHeHHE MPOIECCOB POTOCHHTE3A U 0.5 biokhimicheskie-reaktcii-

XEMOCHHTE3a» 6844011/avtotrofnoe-i-geterotrofnoe-
pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-

Ana’po6HbIe OpraHu3Mbl. Buibl OpoKeHUs. klass/vnutrikletochnye-

30 Jlaboparophast pabota «CpaBHeHHE biokhimicheskie-reaktcii-

MPOLIECCOB OPOKEHUSI U IBIXAHHSDY 6844011/avtotrofnoe-i-geterotrofnoe-
pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-

AdpoOHBIE OpTaHU3MBI. DTaITbI k!aSS/\./m.]trikleFOChnve-..

31 SHEPIETHHECKOro 0fMeHa biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-
pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-

DHeprust MeMOPaHHOTO TPAJNCHTA TIPOTOHOB. klass/vnutrikletochnye-

32 Cunte3 ATD: padora npororHoit ATD- biokhimicheskie-reaktcii-

CHHTA3bI 6844011/avtotrofnoe-i-geterotrofnoe-
pitanie-kletki-fotosintez-6844014

33 Peaknuu MaTpuIHOTO CHHTE3a https://www.yaklass.ru/p/biologia/10-
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klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/materialnye-osnovy-
nasledstvennosti-dnk-i-rnk-svoistva-
geneticheskogo-k -6844016

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

34 Tpanckpurnus — maTpuuHblid cuaTe3 PHK biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-

35 Tpancasius u e€ dTanbl k!aSS/\.ml.JtrikleFOChnve_..
biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-

36 Konupoanue amuHoKuciot. Ponb pubocom B klass/vnutrikletochnye-

OGuocHuHTE3Ee OeKa biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-

Opranusanusi reHOMa y MPOKapUOT U klass/vnutrikletochnye-

37 .. . ..

3YKapHOT biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-

38 MouteKyspHbIe MEXaHU3MBI SKCIIPECCHH klass/vnutrikletochnye-

TCHOB Y 3yKapHOT biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-

Bupycbl — BHEKJIETOYHBIE (POPMBI )KU3HH U 6843996/0tlichitelnye-osobennosti-

39 obnuratHeie mapasuThl. [IpakTryeckas padbora 0.5 zhivykh-organizmov-urovni-

«Co31aH1e MOJIENIN BUPYCa» organizatcii-zhizni-6843999/re-
6c8c7d6f-a7f7-4af3-88fa-
6cfd910a7005

40 BupycHbie 3a601eBaHNs YEIOBEKa, https://www.yaklass.ru/p/biologia/10-

KUBOTHBIX, PaCTEHUI

klass/predmet-biologii-
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6843996/otlichitelnye-osobennosti-
zhivykh-organizmov-urovni-
organizatcii-zhizni-6843999/re-
6c8c7d6f-a7f7-4af3-88fa-
6cfd910a7005

https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-
6843996/etapy-razvitiia-

41 HanorexHomornu B OMOJIOTHH ¥ MEIUIINHE biologicheskikh-znanii-6843997/re-
ebdf5eel-6d70-453e-a517-
453970ed7dc?
https://www.yaklass.ru/p/biologia/10-

42 K T klass/razmnozhenie-zhivykh-

HBHCHHBIH HHICT KICTKH organizmov-6844021/zhiznennyi-
put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-

. klass/razmnozhenie-zhivykh-

43 Marpuansiii cusres HK organizmov-6844021/zhiznennyi-
put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-

Xpomocomsl. JTabopaTopHas paboTta . .
44 o 05 klass/razmnozhenie-zhivykh-
¢ zyquHe P OMO§OM fa FOTOBRIX ' organizmov-6844021/zhiznennyi-
MHUKpoTiperiapatax put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-

45 1 klass/razmnozhenie-zhivykh-

CIICHHE IIICTICH == MITO3 organizmov-6844021/zhiznennyi-
put-kletki-6844022

Tune! k1eToK. KapHoKuHes 1 MIUTOKUHES. https://www.yaklass.ru/p/biologia/10-

46 JlabopatopHras pabota «HabroaeHre MUTO3a 05 klass/razmnozhenie-zhivykh-

B KJIETKAaX KOHYMKA KOpEIIKa JyKa (Ha ' organizmov-6844021/zhiznennyi-
TOTOBBIX MHKDPOIIPEHapaTax )» put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-

47 PeryJsiiust >KU3HEHHOTO ITMKJIA KIIETOK klass/razmnozhenie-zhivykh-

organizmov-6844021/zhiznennyi-
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paooTa «¥I13y4€HHC TKAHCH JKUBOTHBIX>» orqanizatcii-Zhizni-6843999/re-
9664c5ec-56e5-4c3a-8c0d-
762766832443
Oprasnsl. Cuctemsl opraHoB. JlabopaTopHas
51 pabora «M3yueHne opraHoB [[BETKOBOTO 0.5 https://resh.edu.ru
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52 Ormopa Tena OpraHu3MoB https://resh.edu.ru

53 JIBrKeHre OPraHu3MOB https://resh.edu.ru

54 [Muranue OpraHu3MoB https://resh.edu.ru

55 HI/ITaHI/Ie ITO3BOHOYHBLIX XUBOTHBIX. https://resh.edu.ru

HI/IHleBapI/ITeHBHaSI CHUCTEMA YCJIOBCKA
56 JpIxaHue opraHu3smMoB https://resh.edu.ru
57 I[LIX&IHI/IC IIO3BOHOYHBIX JKUBOTHBIX U https://resh.edu.ru
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58 TpaHCIOpT BEIIECTB Y OPTAaHU3MOB 1 https://resh.edu.ru
59 KpOBCHOCHaSI CHUCTEMA ITO3BOHOYHBIX 1 https://resh.edu.ru
JKUBOTHBIX U YECJIOBEKaA
60 BriiencHue y opraHiu3mMoB 1 https://resh.edu.ru
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru
62 VIMMyHHas crcTeMa JeoBeKa 1 https://resh.edu.ru
63 Pa3pakuMOCTh U PETYJSIIUS Y OPTaHH3MOB 1 https://resh.edu.ru
I
64 yMopaJibHas pEeryysiuusa U dHIOKPUHHAs 1 https:/resh.edu.ru
CUCTCMA JKUBOTHBIX U YCJIIOBCKA
https://www.yaklass.ru/p/biologia/10-
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67 Meti 1 3 : .
enos organizmov-6844021/zhiznennyi-
put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-
I'amerorenes. OO6pa3oBaHue U pa3BUTHE - -
1126 5 klass/razmnozhenie-zhivykh-
IIOJIOBBIX KJIECTOK. J1laoOopaTopHas paooTa .
68 patopras p 1 0.5 organizmov-6844021/etapy-
«HSy‘IeHI/Ie CTPOCHUA IOJIOBBIX KJICTOK Ha . .. e .
individualnogo-razvitiia-organizmov-
TOTOBBIX MUKpOIIpCIIapaTraxm»
1o porperiap ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-
i klass/razmnozhenie-zhivykh-
HAUBUAYAJIBHOC Pa3BUTUC OPIraHU3MOB — .
69 FMBHILY P p 1 organizmov-6844021/etapy-
OHTOI'€HE3 . .. e .
individualnogo-razvitiia-organizmov-
ontogenez-6844026
70 3akIajika OpraHOB M TKAHEH U3 3apOBIIIEBBIX 1 https://www.yaklass.ru/p/biologia/10-

JIMCTKOB

klass/razmnozhenie-zhivykh-
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METOAUYECKHUE MATEPUAJIBI V11 YYUTEJIA

TepemoB A.B. Buonorus. bromornaeckne cucteMsl u poreccsl. 11 kmace: mocobue st caMOCTOATENBHON
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