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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HoMy npenmety "buonorusa" (nanee - 6MoJIorus) Ha ypOBHE CpeTHEro 00IIero oopazoBaHus pazpadboraHa
Ha ocHoBe DexpepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii ®enepanun», ®I'OC COO,
Konnenmuu mnpenonaBanus y4deOHoro mnpenmera «buomorus»» W OCHOBHBIX TOJOXKEHUH (emepanbHOM pabouelt MpOrpaMMel
BOCIIUTAHUS.

VYyeOuniii npeamer «buonorus» yriayonéHHoro ypoBHa wuzydenus (10—11 kmaccel) sBISETCS OJHUM M3 KOMIIOHEHTOB
npeaMeTHon obnactu «EctecTBeHHO-Hay4yHbIe npeaMeThly. CornacHo nosioxenusmM @I'OC COO npodumnbHbie yueOHbIE PEAMETHI,
H3ydaeMble Ha yriyOJIEHHOM YpOBHE, SBISIOTCS crioco0om muddepennmanun o0ydeHus Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus
Y TIPU3BaHbI 00€CIIEYNTh IPEEMCTBEHHOCTh MEX/Ty OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPETHUM MPOPECCHOHANTBHBIM U BBICIITIM
oOpa3oBaHueM. B To ke Bpemsl KaXJIblii U3 3TUX y4EOHBIX IMPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pEIICHHE
o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIONIMX 3aJ1ay, CB3aHHBIX ¢ MpodopueHTaIell 00ydaommuXxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIaCTH HAYYHOT'O 3HAHHUS, CBA3AHHOTO ¢ OMOJIOTHeN, METUIIMHOMN, IKOJIOTUEH, TICUXO0JIOTUEN, CIOPTOM WIIH
BOCHHBIM JICJIOM.

[Iporpamma no yuyeOHOMy mnpenmery "buonorusa" naér mpeacraBieHUE O LENM U 3ajJadax U3y4YeHHUs y4eOHOro mpenMera
«buonorus» Ha yrayON€HHOM ypOBHE, ONpeAenseT o0s3aTenbHOe (MHBAPUAHTHOE) MPEAMETHOE COJAEp)KAHHUE, €ro
CTPYKTYpUPOBAaHUE MO pa3jieiaM U TemaMm, paclpeiesieHHe Mo KiaccaM, peKOMEHAYET IMOCIe0BaTeIbHOCTh U3YUYEHUs yueOHOro
MaTepuanga ¢ yu4€TOM MEXIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JJOTUKKM Y4eOHOTO TpOIecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuatomuxcs. B mporpamMmMe mo 6MOJI0THH peaqTn30BaH MPHUHIIUI MPEEMCTBEHHOCTH C U3YYeHHEM OHOJIOTUH Ha YPOBHE OCHOBHOTO
obmero oOpaszoBaHus, Oyarogaps 4emy MPOCMATPUBACTCS HAIPABJICHHOCTh Ha IMOCIEAYIONIEEe Pa3BUTHE OMOJIOTHUYCCKHX 3HAHUU,
OpPUEHTHPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, KOJOTHYECKOIO MBIIUICHHS, MPEICTaBICHUN O
3I0pOBOM 00pase KU3HHU, Ha BOCIUTAaHUE OEpEKHOTO OTHOILIEHUS K OKpYyXarollel nmpupoHoi cpene. B mporpamme no Guosoruu
TaK)Ke MOKa3aHbl BO3MOXKHOCTU yuyeOHoro mnpeamera «buonorusi» B peanuzauuu Tpeboanuiik @I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANpeIMETHHIM W TPEAMETHBIM pe3yiabTaTaM oOydeHus W B (HOPMHpPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATEIBHON JEATENIBHOCTH OOYYAIOIIMUXCS 10 OCBOCHHMIO COJAEp)KaHMsI OMOJOTMYECKOro oO0pa3oBaHMsS Ha YPOBHE CpEIHETro
oO1ero o6pa3oBaHwsl.

VYuebnsiit npeaMet «buosorus» Ha ypoBHE CpeIHEro o01ero oopa3oBaHus 3aBepIiacT OMOIOTHYEeCKOoe 00pa30BaHUE B IIKOJIE
¥ OPUEHTHPOBAH Ha pacHIMpEHUE M YriIyOJieHne 3HaHWH 00ydJalomuXcsl O KUBOW MPUPOAE, OCHOBAX MOJEKYISAPHOW M KIETOUHOM
Ouo0THH, YMOPUOIOTUN U OUOJIOTHH Pa3BUTHS, TEHETHKH, CENIEKIINN, OMOTEXHOJIOTHUH, IBOJIOIMOHHOTO YUYEHUS U SKOJIOTHH.



N3yuenue yueOHoro mnpenmera «buonorus» Ha yriyOJI€HHOM YPOBHE OPHEHTHUPOBAHO HA TOJTOTOBKY OOydYaloIIMXCHd K
MOCJIEYIONIEMY TOJIYYeHHIO0 OMOJIOTHYECKOTO 00pa30BaHus B By3axX M OpraHU3alUIX CPeIHEro npodeccuoHaIbHOTO 00pa30BaHus.
OcHOBYy e€ro conepKaHUS COCTABJSIET CHCTeMa OWOJOTHYECKUX 3HAHWMA, TMONMYYEHHBIX TPH M3YYCHUH OOyYarOIIMMUCS
COOTBETCTBYIOIUX CHUCTEMATHYCCKUX pa3/iesioB OWOJOTMU HA YpPOBHE OCHOBHOTO 00Imero oOpasomanus, B 10—11 kmaccax 3tu
3HAHMS MOTYyYaloT pa3BuTHE. Tak, paclIMpeHbl U YIiIyOJIeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSIX, )KUBOTHBIX, Tpubax, OaKkTepusx,
OpraHu3Me 4YelioBeKa, OOIIMX 3aKOHOMEPHOCTSX >KWU3HH, JOMOJIHUTEIBHO BKIIIOUEHBI OMOJIOTMYECKUE CBEICHMS MPUKIATHOTO U
MIOMCKOBOTO XapaKTepa, KOTOPbIe MOKHO MCIOJIb30BaTh KaK OPUEHTHUPHI AJIs MOCIeAyIoero Beioopa npodeccun. BozmoxkHa Takke
WHTErpanusi OMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIONIMMHU 3HAHUSMH, MOJYYEHHBIMH OOYYAIOMIMMUCS TMPU W3YYECHUU (PU3UKH,
XUMUH, Teorpaduivi © MaTEMAaTHKH.

CrtpykTypa nporpaMmsl o yuebHoMy npeamery "buosorus" oTpakaeT cCHCTEMHO-YPOBHEBBIM M 3BOJIIOIIMOHHBIN MOAXO0/IbI K
u3ydeHuto Ouosnioruu. CoriacHo UM, U3Y4arOTCsS CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC I JKUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHU3alliH, YBOJIIOIUM OPTaHMYECKOr0 MHUpa Ha 3eMJie, COXpaHEeHUs OMOJIOTMUECKOro pa3HooOpasus miaHetsl. Tak, B 10 kimacce
M3Y4YalOTCS OCHOBBI MOJICKYJISIPHOM U KJIETOYHOM OMOJIOTHMH, SMOPHUOJOTMU M OWOJOTUU Pa3BUTHS, T€HETUKU M CEJEKIIUH,
OMOTEXHOJIOTUM M CHUHTETUYECKON OHMOJIOTMH, aKTyaJu3UPYIOTCS 3HAHUSA OOYydYaroluxcsi Mo OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusmnonoruu yenoseka. B 11 kiacce n3y4arorcs SBOJTIONUOHHOE YYEHUE, OCHOBBI KOJIOTHH U YUY€HHE 0 Orocdepe.

VYyeonniii npeamer «buosorus» nmpu3BaH 00ECNEYUTh OCBOCHHE OOYYArONIUMUCS OMOJOTUYECKUX TEOPHUM M 3aKOHOB, HJIEH,
MIPUHLIUIIOB U TIPaBUJI, JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O CTPOCHUH, MHOTO00Opa3uun
1 0COOEHHOCTSX KJIETKH, OpraHu3Ma, MOIMyIsSIUd, OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS] HAYYHBIX JOCTUXKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OWOJOTWH, TPUKIATHBIX AacleKkTax OWOJOrHYecKux 3HaHui. [[ns pasBuTus W TOAJIEpkKaHUS HHTEpeca
oOydJaronuxcsit K OHOJOTMU HapsAly CO 3HAYUTEIbHBIM O0OBEMOM TEOPETUYECKOTO MaTepualia B COACPKAHUU TMPOTPAMMBI T10
OMONIOTUM TPENYCMOTPEHO 3HAKOMCTBO C HWCTOpPWEH CTAHOBJIICHHMS M Pa3BUTHS TOW WJIM WHOM 00JacTH OMOJIOTHH, BKJIAJIOM
OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHUE BAXKHEHUIITUX OMOJIOTMYECKUX U AKOJIOTUUECKUX TIPOOIIEM.

Henbs um3yuenust yyeObHoro mpenmera «buosorus» Ha yriayOJ€HHOM ypOBHE — OBJaJeHHE OOYYaloIMMUCS 3HAHUSMU O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpraHU3alliy UBBIX CHUCTEM PA3HOrO paHTa U MpUoOpeTeHHne YMEHHUI HCIOJIb30BaTh 3TU 3HAHUS B
dbopMHupOBaHUM WHTEpECA K OMpeaeaEHHON 00JacTH MPOPECCHOHAIBHON NIEITeIbHOCTH, CBSI3aHHON ¢ OWOJOTHEH, WM K BRIOODPY
y4eOHOTO 3aBeeHUS JIJIsl TPOJAOIKEHUS OUOJIOTUUECKOTO 00pa3oBaHusl.

JlocTrkeHue 1enu u3ydeHusl ydeOHoro mpeamera «buojorus» Ha yriiyOJIEHHOM YpOBHE OOECIEeUMBAETCS pelIeHUEeM
CIEAYIOIIUX 3aj1ay:

OCBOCHHE 00YUYaIOIUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUMN: 00 OCHOBHBIX OMOJIOTUYECKHUX TEOPHSIX, KOHIICTIIHIX, TUIIOTE3aX,
3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBUjIaX, COCTABJISIONIMX COBPEMEHHYIO €CTeCTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHHH,



MHOT000pa3u U OCOOCHHOCTSIX OHOJOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, IOMyJsAlus, BUJI, OUOTEOlIeHO03, Ouocdepa); o
BBIIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEI0BaHUSAX B OUOIOTHY;

O3HaKOMJIEHHE 00YYaOIIMUXCsl C METOJJaMU TTO3HAHUS )KMBOW MPHUPOABI: UCCIEI0BATENIbCKUMHI METOAaMH OMOJIOTMUECKUX HAyK
(MONEKyIApHOW M KIETOYHOW OMONOruM, 3MOPHOJIOTHM W OWOJIOTUM Pa3BUTHUSA, TEHETUKA M CEJEKIMH, OUOTEXHOJOTHH U
CUHTETUYECKON OMOJIOTUH, MaJIEOHTOJIOTUH, PKOJIOTHH); METOJIAMUA CAMOCTOSITEIIbHOTO MPOBEACHHS OUOIOTHYECKUX HCCIIeJOBAaHUMN
B J1abopaTopuu U B ipupojie (HaOIoAeHue, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHNUE);

OBJIAJICHHE OOYYaIOIUMHCS YMEHHUSIMU: CAMOCTOSITEIbHO HaXOAUTh, aHAJU3UPOBATh W HCIOJIb30BaTh OHUOJIOTHYECKYIO
MH(OPMAIIIO; TTOIH30BATHCS OUOIOTMYECKON TEPMUHOIOTHEN M CUMBOJIMKOM; yCTaHABINBATh CBSA3b MEXKY Pa3BUTHEM OMOJIOTHU U
COLIMAIBHO-D)KOHOMUYECKUMU U 3KOJOTMYECKUMH MPOOJIEMAMH YEJIOBEYECTBA; OLEHUBATH IOCJIEACTBHS CBOEH IEATEIBbHOCTH IO
OTHOUIEHUIO K OKpYXalolleld MPUPOIHON cpefie, COOCTBEHHOMY 370pPOBBIO M 3J0POBBI0 OKPYXKAIOMIMX JIIOJIEH; 000CHOBBIBATh U
co0moaTh Mepbl NMPOPUIAKTUKY MH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEIEHUS B MPUPOAEC U oOecreyeHus: 0e30MacHOCTH
COOCTBEHHOM JKMU3HENEATEIBPHOCTH B UYPE3BBIYAMHBIX CHUTYaIMSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAyYHbIE OTKPBITUS B 0071aCTH OMOJIOTHH;

pa3BUTHE y OOYYarOUIMXCS MHTEUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEM B MpOLECCE 3HAKOMCTBA C BBIAAIOLIUMUCS
OTKPBITUSIMM U COBPEMEHHBIMHU HCCIIEJOBAHUSIMH B OHOJIOTMH, PEIIaeMbIMH €10 IMpOoOJeMaMu, METOAOJOTHEH OMOJIOrHYecKoro
UCCJIEIOBaHMsI, IPOBEICHUS HKCIIEPUMEHTAIbHBIX UCCIEA0BaHNHN, pelIeHHs] ONOJIOTMYECKUX 33a/1a4, MOJEIUPOBAHUS OMOJIOTUYECKUX
00OBEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y 00YJAIOIINUXCS [IEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIE B IIETIOM M K OTACITBHBIM €€ 00BEKTaM U SBICHUSIM;
(bopMHpOBaHHE HKOJIOTUYECKOM, TeHETUYECKON IPaMOTHOCTH, OOILIEN KYJIbTYpbl MOBEJACHUS B MPUPOJE; UHTErPALlUU €CTECTBEHHO-
HAYYHBIX 3HAHUM;

npuoOpeTeHne 00yJaroIUMHUC KOMIETEHTHOCTH B PAIlIMOHAIBHOM MPUPOIOIOIb30BAHUU (COOIIIOIEHNE TTPaBUII MTOBEICHUS B
MPUPOJE, OXpaHbl BHUAOB, DKOCHCTEM, OHOC(]EpbI), COXpaHEHHH COOCTBEHHOI'O 3J0POBbS M 3JI0POBbSI OKPYXKAIOIIUX JIHOJAEH
(cobmoneHust Mmep mpoPuUIAKTUKUA 3a00sieBaHUM, oOecrieueHrue 0e30MacHOCTH KU3HEIEATECIbHOCTU B UPE3BBbIYAMHBIX CHUTYaIUSIX
IMPUPOIHOTO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE MCIOIb30BaHUsI OMOJIOTHYECKUX 3HAHUNM U YMEHUN B TIOBCEIHEBHOM JKU3HU;

CO3/IaHH€ YCJIOBUM [UJII OCO3HAHHOTO BbIOOpa OOydYaloIIMMUCS WHIUBUAYalIbHOH 00pa3oBaTeIbHONM TPaeKTOPHH,
CIIOCOOCTBYIOLIEH TOCIEAYIONMIEMY MTPOPECCUOHAIBHOMY CaMOOIPENENIEHNIO0, B COOTBETCTBUU C MHAUBUAYAIbHBIMU UHTEpECAMU U
MOTPEOHOCTSIMU PETUOHA.

OOmiee 4yMCIO YacoB, OTBEJCHHBIX HAa HM3y4yeHHE OWOJIOTMM Ha YIIIYOJIEHHOM YpOBHE CpeaHero ooOiiero oOpa3oBaHus,
coctanisieT 204 yaca: B 10 kiacce — 102 yaca (3 uaca B Henento), B 11 knacce — 102 yaca (3 yaca B Hezelno).



Ot0op OpraHM3alMOHHBIX (OPM, METOJOB M CPEACTB OOYYCHHs OWOJIOTHHM OCYIIECTBIISACTCS C Y4ETOM CHEIM(PHUKH €ro
COJICpKaHUS U HANIPABJICHHOCTH Ha MPOAODKEHUE OMOJIOTHYECKOTO 00pa30BaHMs B OPraHU3aIUAX CPEIHETO PO ()ECCHOHATBHOTO
BBICITIETO 0Opa30BaHUS.

OO0s13aTeIIBHBIM  YCIIOBHEM TIpH OOYYCHHH OWOJIOTHMH Ha YIIyOJIEHHOM YPOBHE SBJISICTCS IPOBEICHHE JIA0OPATOPHBIX H
HpaKTHYeCKUX padoT. Takke ydacThe OOyYaroIUXCs B BBITOJHCHHH MPOCKTHBIX M Y4eOHO-HCCIICIOBATEIbCKUX PabOT, TeMaTHKa
KOTOPBIX OINPEIEISICTCS] YIUTEIeM Ha OCHOBE UMCIOIIUXCS MAaTEPUAIbHO-TEXHUYECKHX PECYPCOB U MECTHBIX IMTPUPOTHBIX YCIOBHIA.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue NporpamMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY I'OCYJAPCTBEHHON WTOrOBOM aTTECTALUH
(T'NA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHnHass Ouonorusi — KoMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTHs Ouojioruu. buomormdeckue Haykd u
u3y4yaemble UMH npoosieMbl. DyHIaMeHTanbHbIE, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIEIOBAHUS B OMOJIOTHH.

3HaueHue OMoJ0ruu B GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI Mupa. [Ipodeccun, cBs3aHHbIe ¢
Ouonorueil. 3HaueHHWe OMOJOTMM B TNPAKTUYECKOM JIEATENbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIUIEHHOCTH, OXpPaHe NPUPOJIbI.

JlemoHCcTpauumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japsun, VY. I'apseit, I'. Mengens, B. N.
Bepnanckuii, U. I1. [1aBnos, . . Meunuxos, H. 1. Basunos, H. B. Tumodeer-Pecosckuii, /[x. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuupl 1 cxeMbl: «CBsI3b OMOJIOTUH € APYTUMHU HayKaMuy, «Cuctema OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKuBble cucremMbl Kak mnpeameT u3ydeHus Ouosoruu. CBOMCTBA MKUBBIX CUCTEM: €JUHCTBO XMMHMUYECKOI'O COCTaBa,
JUCKPETHOCT W LIEJIOCTHOCTb, CJOKHOCTh W  YNOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOPraHM3aLus,
CaMOBOCIPOU3BEACHHE, PA3IPa>KUMOCTh, U3MEHUHBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy >KUBBIX CUCTEM: MOJEKYJSAPHBIM, KJIECTOYHBINM, TKAHEBBIM, OPraHU3MEHHBIN, MOIMYJISAIUMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreoneHoTHYeCKHii), Onocdepnsiid. IIpoueccel, mpoucxonsdiye B )uBbIX crucremMax. OCHOBHbIE
MpU3HAKK KKUBOTO. JXKU3Hb Kak (opma cyliecTBoBaHuUsI MaTepun. Hayku, u3ydaroniye »KUBbIle CHCTEMbl HA Pa3HBIX YPOBHSIX
OpraHu3alMH.



Nzyuenue xxuBbix cucteM. MeToapl Ononornyeckoit Hayku. HaGmronenue, namMepenue, 3KCIepuMeHT, CHCTeMaTH3alus,
MertaaHanus. [loHATre 0 3aBUCHMMON U HE3aBUCUMOM IepeMeHHoU. [limannpoBanue skcnepumenTa. [loctaHoBKa U mpoBepka
runore3. HyneBas rumnote3a. [lonsitue BbIOOpKM M €€ JOCTOBEpPHOCTh. Pa3bpoc B Ouosornueckux naHHbIX. OlieHKa
JOCTOBEPHOCTH TOJYYEHHBIX PE3yNbTaTOB. [IpUUMHBI MCKaXEHUsI PE3YyJbTATOB dKCIEpUMEHTA. [IOHATHE CTaTHCTUYECKOTO
TeCTA.

JemoHcTpanumn

Tabnuipel 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buojmornueckue cuctembdy, «CBOMCTBA KUBOW MATEPUM,
«YpOBHM OpraHu3aluu >XKUBOM HOpHUPOAbD», «CTpOeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEYECKOro opranusMay, «buoreonenosy», «buocgepa», «MeTo bl H3ydeHUs! )KUBOM PUPOIBD».

O6opynoBanue: 1abopaTopHOE 000pYAOBAHUE JIJIsl TPOBEICHUS HAOIIOACHUHN, U3BMEPEHUH, IKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonp30BaHue pa3IMYHBIX METOIOB IPU U3YYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorus KJIeTKu

Krnerka — cTpykTypHO-QyHKIIMOHAIbHAS eIUHUIIA KUBOTr0. VcTopus oTkpbiTus kietku. Padotsl P. ['yka, A. JleBenryxka.
Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUH.

Metoabl MOJIEKYJISIPHOM U KIJIETOYHOM OHMOJIOTHMU: MHUKPOCKOIUA, XpomaTtorpadus, 3IeKTpodope3, METOJ MEYEHBIX
aToMoB, aAu(depeHIraIbHoe UEeHTPU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. H3yueHnue QuKCUpoBaHHbIX KIemoK.
DnexTpoHHas MUKpockonus. Kongoranonas mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHMKPOCKOM», «DIEKTPOHHBIA MHKPOCKOM», «VICTOpus pa3BUTHS METO/OB
MHUKPOCKOITAW.

ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€PHAIbHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne MeTONOB  KJIETOYHOM  Oumosiorumu  (Xpomartorpadus, 3iekTpodopes,
muddepennmanbaoe nentpudyruposanue, [11[P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH



XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAaMHUKPO3JIEMEHTBI. Boaa u €€ posb Kak pacTBOPUTENS, PEareHTa,
y4acTue B CTPYKTYPUPOBAHHUH KJIETKH, TEIJIOPETysiuu. MuHepaabHbIe BEIIECTBA KIETKU, X OMoJorhyeckas pojb. Poib
KaTUOHOB U aHUOHOB B KIIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 06enkoB. CTPYKTYpPBI
OenkoBoil Monekyinbl. [lepBuunas cTpykrypa Oenka, menTHAHAs CBsI3b. BropuuHas, TpeTudyHas, YeTBEPTHUHAS CTPYKTYPBHI.
Henarypanus. CoiictBa 6enkoB. Kinaccuduxarus 6enxoB. buonoruueckue pyHkunu 6enkoB. /Ipuonui.

VYrneBoabl. MoHocaxapuibl, IuUcaxapuabl, OJUrocaxapuabl M moiucaxapuabl. OOmuil miaH CTpoeHHs U (UMKO-
XUMHUYECKUE CBOMCTBA yriaeBoA0B. buonornueckue pyHKIUN yTIeBOAOB.

Jlununel. 'uapopunbHo-TuapodoOHbIe cBoMicTBa. Knaccuduxanus nununos. Tpurnunepuasl, pochonunuasl, BOCKH,
ctepousibl. buonmornueckue Qynkuuu nunuaoB. OOMe CBOWCTBA OMOJOTMYECKUX MEMOpaH — TEKyuecTb, CIIOCOOHOCThH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxknennossie kucnotel. JIHK n PHK. Ctpoenne nHyknenHoBbix kuciot. Hykneoruasl. [IpuHIMN KOMILIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonornyeckue dynkuuu JIHK. Bumabr
PHK. ®ynkiuu PHK B kietke.

Crpoenue wMonekyiasl AT®. Makpospruueckue cBsizu B Mojekyide AT®. buonornueckue ¢ynkuun ATO.
BoccraHoBneHHbIE TEPEHOCUUKH, UX (DYHKLIMH B KIeTKe. /pyeue nykneozuompugpocgamer (HTD). CexBenupoBanue JIHK.
Memoowbl eenomMuKy, MpaHcKpUnmoMuKy, npomeoMuKu.

CtpykTypHast OUOJIOTHS: OMOXMMUYECKHE U OMO(PU3HUECKUE MCCIIEIOBAHNS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPHI
ouomonexkyn. Moodenuposanue cmpykmypsvl U @QYHKYuti OUOMONEKYN U Ux Komniekcos. KomnvlomepHvili ouzatin u
OpeanuyecKull CuHme3s OUOMOJEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

IToptpetst: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caunrep, C. [Ipy3unep.

Huarpammbl:  «Pacripenenenne XMMHYECKMX DJJIEMEHTOB B HEXKHMBOM MNpHUpone», «PacrpeneneHne XuMHUYECKUX
BJIEMEHTOB B KMBOM MIPUPOJE.



Tabmumst u cxemsl: «I[leprognueckast Tabaua XUMUUIECKUX 3JIEMEHTOBY», «CTpoeHue MOJIEKyJbl BOaby, «BemecTsa B
cocTaBe OpraHu3MoB», «CTpoeHHe MOJEKyJbl Oenka», «CTpyKTypbl O€nKOBOH MOJEKYIb», «CTpOeHHE MOJIEKYI
yIIeBOJI0B», «CTpoeHne MOJEKyYJ TUNUA0BY», « HykinennoBbie KUCIOTE, «CTpoeHne MoJieKyJibl ATDy.

O6opynoBaHue: XUMUYECKasl MOCya U 000pyI0BaHUE.

JlaGopaTopHas padora «O0HapykeHUE OEIKOB € MOMOIIBI0 KAYECTBEHHBIX PEAKIUI».

JlaboparopHasi padora «/ccnenoBaHre HyKJIEMHOBBIX KUCIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue U QyHKIHMHU KJICTKH

Tunel KJIETOK: yKapuoTHUeckas U npokapuoTuieckas. CTpykTypHO-(yHKIIMOHATIbHBIE 00pa30BaHUs KJIETKH.

Crpoenue npokapuoTnueckoi kietku. Kierounas crenka 6akrepuil u apxeil. OCOOEHHOCTH CTPOEHUS TeTepoTpopHOI
1 aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MECTO U pOJIb IPOKAPUOT B OMOLIEHO3AX.

Crtpoenue u (pyHKIIMOHMpPOBAHUE dyKapuOTHUECKOUW kieTku. Ilna3maTuueckas memOpaHa (masmainemma). CTpykTypa
I1a3MaTHYeCKOM MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTUYECKyI0 MeMOpaHy: nmaccuBHbIN (nuddy3us, odbneryéHuas
muddy3usi), akTUBHBIHN (MIEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponunaeMocts MeMOpanbl. Pabota Hatpuii-
KaJIMEBOT0 Hacoca. DHAOLUTO3: MUHOLUTO3, (haronuro3. Dk3o1uuTo3. Knetounas crenka. CTpykTypa U QyHKIHUH KIETOYHON
CTEHKH pacTeHUM, rpuooB.

[uromnazma. [{urozons. [utockener. J[Buxenue nuuroriazmel. Opranouabl kieTku. OgHoMeMOpaHHbIE OPTraHOUIbI
KiIeTku: sHpomasmarudeckas cerb (OIIC), ammapar ['ombmku, JM30COMBI, UX CTpoeHHME W (QYyHKIMU. B3anmocBs3b
OJIHOMEMOpaHHBIX OpPraHoOuAOB KieTKH. CTpoeHue rpaHylspHOro peTukyinyma. Mexanusm nanpasnenus 6enxkos 6 IIIC.
Cunre3 pacTBopuMbIX OeiakoB. CHHTE3 KJIETOYHbIX MeMOpaH. ['magkuii (arpanyisipHbIid) SHAOIIA3MATUYECKUI PETUKYITYM.
CekperopHas pyHkius annapata ['onsmxu. Moouguxkayus 6enxoé 6 annapame I onvocu. Copmuposka 6e1koe 6 annapame
T'onvoorcu. TpancopT BELIECTB B KJIeTKe. Bakyosnu pactutenbHbIX KieTok. Knetounslit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOUIBl KIETKW: MUTOXOHIPHUM, IJIACTUIbL. [Ipoucxooicoenue Mumoxomopuii u niacmuo.
Cumbuocenez (K.C. Mepeosckosckuu, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHApUN u Tutactun. llepBuunsle,
BTOPUYHBIE U CJIOXHBIE MJIACTHABI (POTOCUHTE3UPYIOUIUX FYKAPUOT. XJIOPOIJIACThI, XPOMOILUIACTHI, JIEMKOIIACTHI BBHICIIUX
pacTEeHUM.



HememOpanubsie opranouasl kietku CtpoeHne U (QyHKUMM HEMEMOpaHHBIX OPraHOMAOB KJIETKU. PHOOCOMBI.
IIpomesicymounvie gpunramenmol. MukpopuiaMeHTbl. Axkmunosbie Mukpoguiamenmsl. MBbIlIEUHbIE KIETKU. AKMUHOBble
KOMnoHenmsl Hemvluleynvlx kiemokx. Mukporpyoouku. Kinerounsiii nentp. CTpoeHue U JBUKEHUE KTYTHUKOB U PECHUYEK.
MukpoTtpyOouku uuroruiazMel. LleHTpuons. benku, accoyuupoganmvle ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnuvie 6enku.

Snpo. Obonouka Aapa, XpOMaTHH, KapUoILIa3Ma, SAPBIILIKH, UX CTpOeHUE W QYHKIUHU. SAepHBIil OENKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B UHTEp(a3HOM siape. Jyxpomamun u cemepoxpomamun. benku xpoMaTuHa —
TUCTOHBL. /[uHamura s0epHoti 060104KU 8 Mumo3se. HAoepHblii mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapuOT (PacTUTENIbHOM, )KUBOTHOM, TPHUOHOI).

JlemoHCcTpauumn

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

Tabmumps! u cxembl: «CTpoEHUE HYKAPUOTUYECKOMN KIETKN», «CTpOeHUE )KUBOTHOM KIETKH», «CTpOEHHE pacTUTENbHOMI
KIIETKW», «CTpOCHHE MUTOXOHIPUNY, «Snpo», «CTpoeHne NpOKaprOTHIECKON KIETKI.

O0opynoBaHMe: CBETOBOM MHKPOCKOIN, MHKpPOIIpPENapaThl PaCTUTENbHBIX, JXUBOTHBIX KJIETOK, MHKpPOIpENnapaThl
OakTepUaJIbHBIX KIJIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUs KIETOK PAa3IUYHbIX OPTaHU3MOB.

IpakTuyeckas padora «l3yyeHne CBOMCTB KJIECTOUHON MEMOPAHBI».

JlaboparopHasi padora «/ccnenoBanue mia3Moiu3a U Jemia3Moin3a B PACTUTENIBHBIX KIETKaX».

IIpakTuyeckas padora «/3yueHue IBIKEHHS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKaX».

Tema 6. O0MeH BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AccuMWIIILIMST W TUCCUMMJISILMA — JBE€ CTOPOHbI MeTabonu3Ma. Tumbl oOMEHa BEIIeCTB: aBTOTPO(PHBIA U
reTepoTpodHBINA. YyacTre Kuciaopoaa B OOMEHHBIX Mpolieccax. DHEpPreTuueckoe odecrnedeHue KiIeTku: npeppaiieane ATO B
oOMeHHBIX Tporieccax. DepMEeHTaTUBHBINA XapaKTep PeaKIuil KIETOYHOTro MeTabonn3mMa. DepMEeHTHI, UX CTPOSHHE, CBOMCTBA
n MexaHusMm JaeictBus. Kodepmentsl. OTnnunsg (epMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. benku-akTuBatopsl U
O€JIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKUUN OT pa3IMYHBIX (PaKTOPOB.



[lepBuuHbIl CHHTE3 OpraHMYECKUX BelecTB B kieTke. DoTocuHTe3. AHOKCUceHHbIU U OKCUSeHMbIl homocunmes y
oaxkmeputi. Ceéemocobupaiowjue nueMeHmsvl U NUSMEHMbl pPeaKkyuoHHo2o yeHmpa. Poib XIJIOpOIUIaCTOB B Ipoliecce
¢dotocunre3a. CBeroBas u TemMHOBasi ¢aszbl. @omoowvixanue, Cz, C, u CAM-muner pomocunmesa. IIpoayKTUBHOCTH
(dboTocunTe3a. BausiHue pazauuHbx PaKkToOpoB HAa CKOPOCTh POTOCUHTE3A. 3HaUeHUE (POTOCUHTE3A.

Xemocunrte3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUPHUIMpYIOIIHE OaKTepuu, Kelne300aKTepHH,
cepobaKkTepuu, BOJOPOIHbIE OaKTepru. 3HAUYEHNE XEMOCHUHTE3a.

Ana’pobnbie opraHu3Mbl. Bumesl Oposkenus. [IpomykTel OposkeHHsS M UX HCHOJIB30BAaHUE YEIOBEKOM. AHa’pOOHBIC
MUKpPOOPraHU3MbI KaK 00OBEKThI OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AdpobOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro oomeHa. IloaroroBurenbHbl 3Tan. ['nMukonu3 — OECKUCIOPOIHOE
pacuIeIEHHUE TJIFOKO3bI.

buonornyeckoe okuciaeHue, Wi KJIETOYHOE AbIXaHue. Pollb MUTOXOHJIpHUIl B IpoLeccax OMOJIOTUYECKOTO OKUCIEHUS.
Hukmuueckue peakiuu. OkucnurensHoe hochopuiiupoBaHue. Iuepeus memopanrHo2o epaouenma npomonos. Cunmes ATD:
paboma npomounuou AT®-cunmaszvl. [lpeuMmyiiecTBa a’poOHOro MmyTH oOOMEHa BEHIECTB TMEped aHadPOOHBIM.
D¢ hHEeKTUBHOCTH PHEPTreTUUECKOTO 0OMEHa.

JlemoHCcTpauumn

[Toptpetsr: k. [Ipuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTocHHTE3», «IHepreTudeckud oOmen», «buocunte3 Oenka», «CtpoeHue QepmeHTay,
«XEeMOCHHTE3.

OOGopynoBaHHe: CBETOBOM MHMKPOCKOI, OOOpyAOBaHUE JUIsi TPUTOTOBJICHUSI TOCTOSIHHBIX W BPEMEHHBIX
MUKpOIPEnapaToB.

JlaGopaTopHas padora «/3yueHne KaTaTUTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha pUMEPE aMUJIa3bl UK KaTaia3bl)».

Jlaboparopunasi padora «/3yueHue QepMEHTATMBHOTO pacIIeIUIeHUs TMEPOKCHIa BOJOPOJAa B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX).

JlaGopaTopHnasi padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe



Peakuun matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKUIUSIX MATPUYHOIO CHHTe3a. Peanuzanus
HacyencTBeHHOW nHpopmanuu. ['eneTndyeckuil koa, ero cBoictBa. Tpaunckpunius — marpuunbiii cuate3 PHK. [TpunHimms
TPAHCKPUIILMU: KOMIIEMEHTAPHOCTh, AaHTUNAPAJIICIbHOCTh, AaCUMMETPUUHOCTh. Cospesanue mampuunvlx PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancisimust u e€ sranel. Yuactue TpancnopTtHeix PHK B OumocunTeze Oenka. YcnoBus OuocuHTe3a Oenka.
Koaunposanue amunokuciaot. Pons pubocom B OuocunTese Oemka.

Cospemennvie npedcmaenenuss o cmpoenuu 2erog. OpraHusaluss T€HOMa y MNPOKAapUOT M 3YKapuoT. Perymsuus
aKTUBHOCTH I'€HOB y mpokapuort. ['umnoresza onepona (. XKako0, XK. Mano). Morexynaphsie mexanuzmvl I9KCHPeCccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomer cenos. Perynsauusi oOMEHHBIX MpoIieccoB B KieTke. KiieTouHbid
rOMEOCTa3.

Bupycoel — HekieTouHble (OpMBI KU3HHM MU oOOJUratHble napa3utbl. CTpOeHUE NPOCTHIX U CIOXKHBIX BHUPYCOB,
petpoBupycoB, OaktepuodaroB. Kuszneuwnwiti yuxn JHK-codepowcawux eupycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pegepmasa, UHmezpasd.

Bupycheie 3aboneBanus uyesioBeka, >XKUBOTHBIX, pacteHui. CIINJ, COVID-19, coumanpHble M MEIUIIMHCKUE
pOOJIEMBI.

Buoungopmamuxa: unmezpayus u anamuz 6orvuux maccusos («bigdatay) cmpyxkmypuoix 6uonocuueckux oanmwix.
Hanomexnonocuu 6 buonocuu u meouyune. Ilpoepammupyemsie gpynxyuu beaxos. Cnocodvl 0ocmasKu 1eKapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. . IBaHOBCKUM.

Tabnuiet u cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit koay», «Bupyco», «baktepuodarmy.

IIpakTnuyeckas padora «Co3naHue MOIEIIA BUPYC.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Knerounséi nmkm, ero mepuoasl u perynsmus. Muatepdaza um muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdaze. IloaroroBka kierku Kk  jAeneHuto. llpecuHrermyeckuid  (MOCTMUTOTUYECKUM), CHUHTETUYECKUH U
MMOCTCUHTETUYECKUM (MMPEMUTOTUUECKUI) TIepHO/Ibl UHTEP(]a3bI.



Marpununbii cunre3 JJHK — permukanusa. [puanmne! penmmkanuu JIHK: koMIimeMeHTapHOCTD, TOIYKOHCEPBATHBHBIN
CUHTE3, aHThunapauieabHocTh. Mexanusm perukanuu JTHK. Xpomocomsl. CtpoeHue xpomocoM. TemoMmepsl U TetoMepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KapUOTHM. JUTIJIOUIHBIN U TaIUIOMAHBIA HAOOphl XpOMOCOM. ['OMOJIOTMYHbBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenne kietkn — muTo3. CTaauM MHUTO3a W MPOUCXOJAIIME B HHUX mpouecchl. Tumbl muto3a. Kapuokunes u
LATOKUHE3. bHoIOrnyeckoe 3HayeHne MUTO3a.

Perynanuus MUTOTHYECKOTO LMKIIA KIETKU. [[porpaMmupyemast KileTouHasi rTuOenb — aronTo3.

Knerounoe sapo, Xxpomocombl, (yHKIIMOHAJIbHAsg TeHOMHUKA. Mexanuszmovl nponugepayuu, ougpepenyuposku,
cmapenus u 2ubenu kiemox. «L{ugpposas knemrka» — buounghopmamuuecxkue mooenu HyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHCcTpauumn

Tabnuie u cxembl: « KU3HEHHBINA LUK KIETKNY, «Muto3y, «Ctpoenue xpomocomy», «Pemmukanus JJTHK.

ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKpoIpenapathl: « MUTO3 B KJIETKaX KOPELIKa JIyKay.

JlaboparopHasi pabora «/3ydyeHne XpoMocoOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlaboparopHnasi pab6ora «HaGnrogeHne MuTo3a B KJIE€TKax KOHYMKA KOPeIIKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenue u GpyHKIMH OPraHM3MOB

buonornueckoe paznoodpazue opranu3MoB. OJHOKIETOUHbIE, KOJIOHUAIbHbIE, MHOIOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOECHUSI U JKU3HEIEATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxeu, OJHOKJIETOUHBIE
rpuObl, OJTHOKJIETOUHbIE BOJOPOCIH, IpYyTrHe NPoTUCThl. KooHuanbHbIe OpraHu3MBl.

B3anmocBs3p yacTeld MHOTOKIIETOYHOTO OpraHn3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. OpraHu3m Kak €IMHOE LEJIOE.
I'omeocras.

Tkanu pacteHuid. TUIbl paCTUTENBHBIX TKaHEH: 00pa3oBaTeNibHasl, MOKPOBHAS, MPOBOAAIIAS, OCHOBHAS, MEXaHUYECKAsL.
OcobeHHocTH cTpoeHus, GYHKIMI U PacCIoIOKEHHS TKaHE! B OpraHax pacTeHUH.

TkaHU >KMUBOTHBIX W YeJIOBEKA. THIbl KUBOTHBIX TKaHEW: SMUTENHANIbHAS, COCIUHUTEbHAS, MBIIICYHAsl, HEPBHAS.
Oco0eHHOCTH CTpOeHUs, PYHKIMI U pacroyioKEHUsI TKaHEeW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M IreHEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI OPraHOB JKUBOTHBIX M YEJIOBEKA.
@yHKIIMY OPraHOB U CUCTEM OpPraHOB.



Onopa tena opranu3zMoB. Kapkac pacrtenuii. CKkeneTsl 0JJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIl 1
BHYTpEeHHHH ckeneT. CTpOeHHE U TUIIBI COEAMHEHUS KOCTEH.

JIBrKeHue opraHnu3MoB. JIBUKeHUE OAHOKIETOYHBIX OPraHM3MOB: aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. [IBrKeHue
MHOT'OKJIETOYHBIX PACTEHHUM: TPONHU3Mbl W HACTUU. JIBUIKEHHME MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA: MBbIIICYHAs
cuctema. Pepnexc. CkeneTHbie MBI U UX paboTa.

IIntanue opranmsmos. [lornomenue BOABI, YIVIEKHCIOIO ra3a M MHUHEPAIBHBIX BEIIECTB pacTeHusMU. [lutanume
KUBOTHBIX. BHYTpUIIOJIIOCTHOE W BHYTPUKJIETOYHOE muileBapeHue. [luraHne NO3BOHOYHBIX KMBOTHBIX. OTHeEIbI
NULLIEBAPUTENILHOTO TpakTa. [InmeBapurenpHbie xenes3bl. [InieBapurenbHas cucTtema 4ea0BeKa.

Jlbixanue opraHu3moB. Jlpixanue pacteHuil. Jlpixanue xuBOTHbIX. /{uddy3us razoB uepe3 MOBEPXHOCTh KIIETKH.
Koxnoe npixanue. JlpixarenbHasi moBepxHocTh. JKabepHoe W n€royHoe AbixaHue. JIpIXaHWE MO3BOHOYHBIX >KUBOTHBIX H
YEJIO0BEKA. OJBOJIOIMOHHOE YCIIOKHEHHE CTPOCHMS JIETKUX IMO3BOHOYHBIX XKMBOTHBIX. JlpIXaTelbHAsI CHUCTEMa YEJIOBEKA.
MexaHu3M BEHTUIISIIUY JIETKUX Y MTULL U MIIEKOTIUTAOuUX. Perymsiius npixanus. JpixarenbHble 00bEMBI.

Tpancropr BewIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pPACTEHHW. TpaHCIOPT BELIECTB Y KUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHas! cucTeMa IMO3BOHOYHBIX KMBOTHBIX M 4denoBeka. Cepaue, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLHOHHBIE YCIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Beinenenue y opranu3MoB. Beiienenue y pacreHuid. Beigenenue y kuBOTHbIX. COKpaTtuTenbHble Bakyosid. Oprassl
BblIeNIeHUs. DuibTpanusi, ceKpeuus 1 00paTHOE BcachblBaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblaeeHUs. CBsI3b MOJIOCTH
TeJla C KPOBEHOCHOM U BBIIAEIUTENBHON CHCTEMaMHU. BblieneHne y N0O3BOHOYHBIX KMBOTHBIX U 4enoBeka. [louku. Ctpoenue
1 (pyHKIMOHKUpOoBaHuE HedpoHa. OOpa3oBaHUE MOYM Yy YEJIOBEKaA.

3amura y Oprauu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Crnopsl OakTepuili M LUCTHI MPOCTEUIINX. 3alluTa y
MHOTOKJIETOUYHBIX pacTeHuid. Kytukyna. CpeacTsa macCUBHOW M XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [[OKpOBBI M MX MPOM3BOAHBIEC. 3alUTa Opranu3Ma ot Oosie3Hel. IMMmyHHas
cucteMa yesnoBeka. KieTouHblil 1 TyMOpalibHbI UMMYHUTET. BpokKIE€HHBIN 1 TpUOOpEeTEHHBIN crienn(pruuecKuii UMMYHHUTET.
Teopus ximoHanpHO-cenekTuBHOTO uMmyHuTeTa (I1. Opnux, ®. M. bepuer, C. Tonerara). BocnamuTenbHble OTBETHI
opranu3moB. Posb BpokIEHHOTO MIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUM.



PazgpaxxumocTte W perymsauus y OpraHusMoB. Pa3gpakumocTs y OAHOKJIETOYHBIX OpPraHW3MOB. TaKCHUCHI.
PaznpaxxumocTs u perynsauus y pacTeHnil. PocToBble BENIeCTBa U UX 3HAYCHUE.

HepBHas cucrema u pedaekropHas peryisnus y KUBOTHBIX. HepBHasi cuctema u e€ OTHenbl. DBOJIIOLHUOHHOE
YCIIO)KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y >KUBOTHBIX. OTIENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednextopHas ayra. bezycioBHbIe U yCIIOBHBIE pe(IICKCHI.

I'ymopanbpHast peryisiius M SHAOKPHUHHAsS CHCTEMA >KMBOTHBIX M 4enoBeKka. JKene3pl dSHIOKPUHHOW CHCTEMBI U UX
ropmoHsl. JleiicTBie ropMoHOB. B3anMocBsA3b HEPBHOI U SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucTema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OHOKIETOUHBIE BOAOPOCIN», «MHOrokiaeTounsle Bogopocin», «bakrepun», «Ilpocreitmme,
«Oprasbl IBETKOBBIX pacTeHUiD», «CUCTEMBI OPraHOB MO3BOHOYHBIX >KMBOTHBIX», «BHYyTpeHHEE CTpOEHHE HAaCEKOMBIX)Y,
«Txanu pactenuit», «KopHesbie cuctembl», «CtpoeHue credms», «CTpoeHue JUCTOBOU IIIACTUHKWY, « TKaHU KUBOTHBIX),
«Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHas cucteMay», «JlpixarenbHas cucrtema», «HepBHas
cucrema», «Koxa», «Mpimeunas cucremay, «BeiaenurenbHasi cuctemMa, « JHIOKPUHHAS cucTeMay, « CTpOCHHE MBIIIIbDY,
«mmynurtery, «Kumeunononoctaeie», «Cxema NMUTaHus pacTeHUn», « KpOBEHOCHBIE CUCTEMBI TTO3BOHOYHBIX )KMBOTHBIX),
«Ctpoenue ruapb», «CrpoeHue IaHapun», «BHyTpeHHee cTpoeHHe A0XAeBOro 4epms», «HepBHas cucrtema pniO»,
«HepBHas cucrema Jrymku», «HepBHas cucrema npecMblkarommxcs», «HepBHas cucrtema ntuny, «HepBHas cucrema
MJIeKonuTamuxy, «HepBHas cucrema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTbl OJHOKJIETOYHBIX OPraHM3MOB, MHUKpOIpENaparbl TKaHEM,
PAKOBHHBI MOJITIOCKOB, KOJUJIEKIIMM HACEKOMBIX, WIJIOKOXHMX, MHUBbIE JK3EMIUIAPbl KOMHATHBIX pPacTeHWil, repbapuun
pacTeHUM pa3HbBIX OTIENOB, BJIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUH OECIO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJoBeKa, 00OpyAOBaHME [UIsl JAEMOHCTPAalMU IIOYBEHHOTO U BO3JAYIIHOIO IUTaHUS pPacTEeHUH,
pacierieHust Kpaxmaia u 0eIKoB moJl AeicTBreM (pepMeHTOB, 000pYJOBaHHE JUIsl JEMOHCTPAIIMKM ONBITOB MO W3MEPEHUIO
KU3HEHHON EMKOCTH JIETKMX, MEXAHU3Ma JIBIXaTEIbHbIX IBUKEHUN, MOJEIHN TOJOBHOTO MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX.



JlaboparopHasi padota «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazMHoOkeHHe U pa3BUTHE OPraHM3MOB

@®opMbI pa3MHOKEHHUSI OpPTraHU3MOB: Oecrofioe (BKJItoUas BEreTaTMBHOE) U MoJjoBoe. Buabl 0ecronoro pasMHOKEHHUS:
MOYKOBaHUE, CIIOPYJISLUS, (pparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pazmuoxenue. IlonoBeie kieTkn, wim rametsl. Meio3. Ctaguu meiosa. IloBenenne xpomMocom B MeHo3e.
Kpoccunrosep. buonorndeckuii CMBICT MeW03a W IIOJOBOrO Iporecca. Meno3 W ero MeCcTO B KW3HCHHOM IMKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameroreHe3 y kUBOTHBIX. [lonoBbie »kene3bl. OOpa3oBaHHEe M pa3BUTHE IMOJIOBBIX
KieTok. CriepMarorenes u oorese3. CTpOEHHE MOTIOBBIX KIETOK.

Onio0TBOpEHHE M AMOPHOHAIBLHOE PAa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHHUS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O pa3BUTUU OPraHu3MoB. Mopghozenes —
00Ha U3 2nasHvix npobaem smopuonocuu. Konyenyus mopgocenos u moodenu mopghocenesa. Cramuu >3MOpUOTEHE3a
KUBOTHBIX (Ha puMepe Jrymkh). Jpoonaenue. Tunsl npodneHus. [Jemepmurnuposarntnoe u HedepMUHUpo8anHoe opoo.ieHue.
bracmyna, munvr 6nacmyn. OcoOEHHOCTU APOOJICHUS MIICKONUTAIOMIUX. 3apOABIIICBLIC JIUCTKU (TacTpynsius). 3akiaaka
OpraHOB M TKaHEH M3 3apOJbIIIEBBIX JUCTKOB. B3auMHOe BIMSHUE YacTel pa3BHBAIOLIEIOCS 3apojbliia (3MOpHOHAIbHAS
MHIYKUUSA). 3aKiajka IjlaHa CTPOEHHUs >KMBOTHOIO KakK pe3yJbTaT MEepPapXWYECKUX B3aUMOJEHCTBUI TI'eHOB. BiusHue Ha
AMOPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIBL.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbli mnepuox. Ilpsimoe u Hempsmoe pas3BuTue. PasButue c
MeTaMop(o30M y O€CIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. BHOIOrnyeckoe 3HaueHue npsiMoro U HEMpsSIMOro pa3BUTHS,
UX PacnpoCTpaHEHHE B Mpupoje. Tumbl pocTa KUBOTHBIX. DAKTOPBI PErysiLMM POCTa XUBOTHBIX U uenoBeka. Crtaauu
MOCTAMOPUOHAJIBHOTO Pa3BUTUSL Yy JKMBOTHBIX M uesnoBeka. llepuoabl oHTOreHesa dvenoBeka. CTapeHME M CMEPTh Kak
OMOJIOTUYECKUE MPOTIECCHI.

Pa3smHoxxenue u pazButue pacreHuid. ['ametoput u crnopodur. Meiio3 B KU3HEHHOM LMKJIE pacTeHuil. OOpa3oBaHue
Criop B mpoiecce menosa. ['amerorene3 y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE
OILJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHUil. O0pa3oBaHue U pa3BUTHE CEMEHHU.



MexaHu3MBbl PETYJIAIMA OHTOTCHE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

IToptpetsi: C. I'. HaBamun, X. [lnemas.

Tabmuubr u  cxembl: «BereraTuBHOe pa3MHOXeHHE», «Tumbl Oecnoyioro pa3MHOXKEHUs», «Pa3MHOXeHHe
XJaMHJIOMOHaAb», «Pa3MHOkeHHne 3BriIeHb», «Pa3zmHoOkeHne ruape», «Menos», «XpoMocoMmbDy, «lameTroreHnesy,
«CTtpoeHue SIMIEKIETKH U criepMaTo3ouia», « OCHOBHbBIE CTaJMM OHTOTeHe3a», «IIpsiMoe u HenpsiMoe pa3Butue», «Pazputue
MaucKoro xyka», «Pasputue capanum», «PaszButme mArymkwu», «/[BOMHOE OIIOJOTBOPEHHE Yy LBETKOBBIX PACTCHUI,
«CTpoeHue CeMsH OJHOJOJBHBIX M JBYIOJIBHBIX pAacTeHUI», «KU3HEHHBIN LUK MOPCKOW KamycTbD», «KW3HEHHBINA LUK
Mxa», « KU3HEHHBIN [IUKI TAIOPOTHUKAY, «’KU3HEHHBIN IIUKII COCHBD.

O06opynoBaHKe: CBETOBOM MHUKPOCKOII, MUKpOIpENnapaThl SUIEKICTOK U CIepMaTo30MA0B, MoAenb «lIuki pa3BuTus
JATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparTax».

IpakTnueckasi padora «BbIsIBICHUE TPU3HAKOB CXOACTBA 3apO/IbIIIEN TO3BOHOYHBIX JKUBOTHBIX Y.

JlaGopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHM3MOB

Hcropusi cTaHOBIEHUSI U pa3BUTUSL T€HETHKM Kak Hayku. Pabotsl I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUECTBEHHBIX yu€HbIX B paszButuu reHetuku. Padorst H. K. Konsroa, H. 1. BaBunosa, A. H. benosepckoro, I'. /.
Kapneuenko, 0. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE MOHATHS W CUMBOJIBI. ['OMOJOTMYHBIE XPOMOCOMBI, AJUJIEIbHBIE T€HBI, AJbTCPHATHUBHBIC
MPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIM MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTas JMHUSA, THUOPUJIbI, TEHOTHIIL,
(dhenotun. OCHOBHBIE METOAbI TEHETUKHU: THOPUAOIOTUUECKUM, IUTOJOTUUECKUN, MOJIEKYISIPHO-TEHETUYECKUH.

JdemoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®@pu3z, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benosepckuii, I'. .
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeen-Pecorckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopHasi padora «/Ipo3oduia kak 0ObEKT TeHETHUCCKUX UCCIICTIOBAHMIN).



Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBbiii 3akoH MeHzens — 3aKOH €IWHOOOpa3usi TMOPUIOB TMEPBOTO MOKOJICHHUS.
IIpaBuno noMuHHpoBaHusA. BTopoil 3akoH MeHnaens — 3aKOH pacIlEIUIeHUs IPU3HAKOB. L[MTOJIOrMYEecKHE OCHOBBI
MOHOTHOPH/IHOTO CKpEIMBaHus. [ MoTe3a YuCTOThI raMeT.

AHanmsupyroniee ckpemubanue. 1IpoMexyTouHbIN XapakTep HacleIoBaHus. Paciienienue npu3HaKkoB IPU HEMOJIHOM
JOMUHHPOBAaHHH.

HuruOpuaHoe ckpemmuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHUMOIO HACJEAOBAHMS IPU3HAKOB.
[{uTonmornyecknue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMSL.

CuerieHHoe HacienoBaHue mnpu3HakoB. Pabotrel T. Moprana. CremieHHOe HacjielOBaHUE T'€HOB, HApyIIECHUE
CLEIUICHUS MEXAY F'eHaMH. XpOMOCOMHAsI TEOPHUsl HACIIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIN MEXaHU3M OIPEIEIICHHsS M0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U
reTeporaMeTHbIN MoJI. I eHeTnyeckas CTpyKTypa I0J0BbIX XpoMocoM. HacienoBanue npu3HaKkoB, CLEIUIEHHBIX € ITOJIOM.

I'enotun kak nesnocrHas cucrema. llnenorponuss — MHOXECTBEHHOE ACHCTBHE T'eHa. MHOXKECTBEHHBIM aJUICIIN3M.
B3auMozeiicTBue HeauienbHbIX reHoB. KoMmmiemenTapHoCTh. Onucras. [lonumepus.

['eHeTYeCKU KOHTPOJIb PA3BUTHS PACTEHMM, >KUBOTHBIX W YEJOBEKA, a Takke (U3HOJOTMYECKUX IMPOIECCOB,
MOBEJEHUS U KOTHUTUBHBIX (PYHKUUH. ['eHeTHUecKre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35UH —
NapasuT» U «XO35IMH — MHUKpOOMOM». ['eHeTndyeckue acneKThl KOHTPOJII M M3MEHEHHUS HACJEICTBEHHOW HH(pOpMaIu B
ITOKOJICHUSAX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanumn

[Toptpetsi: I'. Mennens, T. Mopras.

Tabmuiet u cxembl: «llepBbiit U BTOpoil 3akoHbl Mennens», «Tpetuit 3akoH MeHuens», «AHAIM3UPYIOIIEE
CKpelrBaHue», «HenomaHoe nomuHupoBanuey, «CLEIUIEHHOE Hacael0BaHUe MPU3HAKOB y Apo3oduiby, «I eHeTrka nomiay,
«Kapuotun genoseka», «Kapuotun apozoduiby, «Kapuotun nrtuilsn», «MHOKECTBEHHBIN ajuienn3My», «B3aumonencTpue
TEHOBY.



OO6opynoBanue: MOJENIb JUIsl IEMOHCTPAIMK 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO MOKOJECHUS W PACHISIIICHUS
MPU3HAKOB, MOJENb IS JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUs IMPU3HAKOB, MOJAEIb IS JEMOHCTpalUH
CIEIUICHHOTO HACJIEOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapart: «Jpo3odunay.

IIpakTuyeckas padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEITUBAHUSA Y IPO30(UITBI.

IIpakTuyeckas padora «l3ydueHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHKS Y APO30(DHIITBI.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BsaumoneiictBue reHotuna u cpenbl npu dopmupoBanuu Qpenotuna. M3MenunmBocTh mpuszHakoB. KaduecTBeHHbIE U
KOJIMYECTBEHHBIE MPU3HAKU. BHUIbI N3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas HM3MEHYUBOCTh. Ponb cpeapl B ¢dopMupoBaHuM MOAMGUKAIMOHHON Hu3MeHunBocTU. Hopma
peakiuu mnpusHaka. Bapuanumonuwlii psg u BapuanuonHas kpubas (B. Horanucen). CpolicTBa Moau(UKanMOHHOMN
W3MEHYMBOCTH.

I'enoTnuyeckass N3MEHYUBOCTh. CBOKCTBA I'€HOTUIIMYECKON M3MEHUYMBOCTH. BUIBI T€HOTUNIMYECKON M3MEHYUBOCTHU:
KOMOWHATHUBHAsI, MyTallMOHHASI.

KomOnHaTtuBHas W3MEHYMBOCTh. MeW03 M TMOJOBOW IMpOIlECC — OCHOBA KOMOMHATHBHOM W3MEHYMBOCTH. Poib
KOMOMHATUBHOM U3MEHUMBOCTH B CO3/TaHUM T€HETUYECKOTO pa3HOOOpa3us B Mpejieiax 0JJHOTO BUA.

MyTanmoHHass U3MEHUYMBOCTh. BUbl MyTanuii: TEHHbIE, XPOMOCOMHBIEC, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTaluuu. SnaepHble U LHUTOILIa3MaTthyeckue Myrtauud. ComMaTHYeCKUEe W MOJIOBbIe MyTaluu. [IpyUurHBI BO3HUKHOBEHUS
MyTauuii. MyTareHbl U UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psAn0B B HacneacTBeHHoM n3menunBoctu (H.W. BaBuiioB). BuesnepHas n3MeHUUBOCTh M HACJIEACTBEHHOCTb.

Onueenemuxa u dNU2EHOMUKA, POJb INULEHEeMUYECKUX PaKmopos 6 HACIe008AHUU U USMEHYUBOCMU (DeHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabnuiel u cxeMbl: «Buasl nuameHunBOCTHY, «MoauduKkalmoHHass U3MEHYUBOCThY, « KoMOMHATHBHAS U3MEHUNBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «I'eHeTudeckue 3a00JIeBaHUs YeoBeKay, « Buasl myTamuiig.



ObopynoBanue: XUBble U repOapHbIE SK3EMIULIPbl KOMHATHBIX pacTeHHM, pUCYHKU (pororpaduu) *KUBOTHBIX C
Pa3JIMYHBIMUA BUAMU U3MEHUYUBOCTH.

Jlaboparopnasi pabGora «lccienoBanue 3aKOHOMEpPHOCTEH MoJaudUKAMOHHOW W3MeHYMBOCTH. [locTpoeHue
BApUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID.

IIpakTnyeckas padora «Myrauu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTuka yesioBeka

Kapuorun demoBexka. MexayHapoaHas NmporpaMma HMCCIEIOBaHWsS T€HOMAa 4YeJIOBeKa. MeToabl M3y4YeHHs TE€HETHUKHU
YeJIOBeKa: TEeHEAJIOrMuecKui, OJM3HENOBBIA, IUTOTCHETUYECKUM, MOMYyJIAIMOHHO-CTATUCTUYECKUNA, MOJIEKYJISIPHO-
reHeTnueckuii. COBpeEMEHHOE ONPEAEIICHUE T'€HOTHUIIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomonisto [1I[P-ananu3a. HacnenacTBeHHble 3a00sieBaHus YelioBeKa. [ eHHbIE U XpOMOCOMHBIE 00JIe3HU ueioBeka. bosesnu ¢
HACJICJICTBEHHOM MIPEAPaCONOKEHHOCTHIO. 3HAUCHUE MEUIIMHCKON T€HETUKH B MIPEOTBPAIICHUN U JICUEHUHU TeHETUUYECKUX
3a0o0seBaHui YenoBeka. MeauKko-TeHeTHUeCKoe KOHCYIbTHpoBaHue. CTBOJIOBbIE KIETKU. [IOHATHE «T€HETHUECKOTo Ipy3ay.
DTHUYECKHE aCTIEKThI UCCIEA0BaHUI B 00JaCTH peJaKTUPOBAHMUS IT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOphl MOBBIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3MUYECKOMY U XUMHUYECKOMY 3arpsi3HCHUIO
OKpyXarouien cpenpl. ['eHeTnueckas npeapacnoioKeHHOCTh YEJIOBEKA K MATOJIOTHSM.

JlemoHcTpanumn

Tabmuier 1 cxemsl: «Kapuorun yenoBekay, «MeToapl M3YUEHUS TEHETHKH 4elloBeKay, «I eHeTndeckue 3a00JIeBaHUs
YEJI0BEKA.

IIpakTnuyeckast padora «CocTaBieHue U aHAIU3 POLOCIOBHOW.

Tema 15. Cennekuust OpranusMosB

JloMecTukanuss W CeleKUMs. 3apoXICHHUE celeKuun u aoMectukauumu. Yuyenne H. M. BaBumioBa o LlenTpax
MIPOUCXOXKJICHUS 1 MHOTO00Opa3usi KyJIbTYpHBIX pacTeHui. Posib cenekiuu B CO3JaHIM COPTOB PACTEHUM U MOPO/T KUBOTHBIX.
Copt, nopoja, mramMMm. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HacieACTBeHHOM n3MeHunBocTy H. V. BaBuiioBa, ero 3HaueHue aJis
CEJICKIIMOHHOM paboThI.



MeTtoapl ceneKIMOoHHON paboThl. MIcKycCTBEHHBIH OTOOp: MAcCOBBIM M WHAMBUAYATbHBIA. DTambl KOMOMHAIIMOHHON
cenekiuu. VcnpiTanue mpousBoguTenel mo moToMcTBy. OTOOp MO TEHOTHITY C MOMOIIBI0 OIEHKH (DEHOTHIIa MOTOMCTBA U
0TOOp 1O reHOTUIy ¢ noMoibio ananuza JIHK.

HckycCTBEHHBIE MyTareHe3 Kak METOJ CEJEKUMOHHONW pa®oThl. PaguanMoOHHBI M XMMHUYECKMH MYyTareHe3 Kak
UCTOYHHK MYyTalMil y KyJbTypHbIX (OpM OpraHu3MoB. lMcronb3oBaHWE T€HOMHOIO PpPEJAaKTHPOBAHHUA W METOJOB
pexoMOuHaHTHBEIX JIHK 115 mosmydeHust HCXOAHOro MaTtepuaia sl CeIeKIUU.

[Tomyuenne mnonuruionaoB. BHyTpuBumoBas rulOpuansanus. BIM3KOpOACTBEHHOE CKpEIIMBAaHUE, WM WHOPUIUHT.
HepoacTBeHHoe ckpeluBaHue, Wik ayTOpuIuHI. ['erepo3uc u ero mpuuuHbl. lcnosib30BaHuE TeTepo3uca B CEJIEKIHH.
Otnanénnas rubpunusauus. llpeomonenue Oecruiogust MEXBUAOBBIX THOpUIOB. J(OCTMIKEHUS CENEKLUUU PACTEeHUH U
KUBOTHBIX. « 3€1€HAA PEBOIOYUAN.

CoxpaHeHre U U3yYeHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUW W MX JAMKHAX POJMYEH JJIA CO3AAHUS HOBBIX
COPTOB M THOPHIIOB CEIbCKOXO3ANUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamu
CENbCKOXO3ANUCMBEHHBIX U NPOMbLCIOBbIX HCUBOMHBIX 8 YENAX VIYUULEHUs CYUEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U
KpOCCO8, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIeO08AHUL, NEPEeO08blX Udel U NepCneKmuEHbIX
MexXHON02UL.

JlemoHcTpanumn

[Toptpetsi: H. Y. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsiHenko, b. JI. Acraypos, H. bopinoyr, . K.
benses.

Tabmuupbl u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOr0oOpa3usi KyJbTYPHBIX PacTeHUI», «3aKOH TOMOJIOTHYECKUX
PSAZ0B B HACJIEICTBEHHOW U3MEHUMBOCTHY, «MeTobl cenekuumn», «OTnanéHnas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUM U IOPOJ JOMAIIHUX )KUBOTHBIX .

JlabopaTopHas padora «/3yyeHre METO0B CEJICKIIMU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Ikckypeust «OCHOBHBbIE METOJABI M JIOCTHKEHUS CEJNEKIUU PACTEHHM U KUBOTHBIX (HA CEJEKIIMOHHYIO CTaHLUIO,
MJIEMEHHYI0 (hepMy, COPTOMCHBITATEIbHBIM YYacCTOK, B TEIUIMYHOE XO35AWCTBO, B JAOOPATOPUIO arpOyHUBEPCUTETA WU
Hay4YHOTO LIEHTPA)».



Tema 16. BUOTEeXHOJIOTHSI U CHHTEeTHYECKasI O0MOJIOTUsl

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTHH, — KICTOYHBIC W TKAHEBBIC KYyJIbTYPhl, MHUKPOOPTAHWU3MBI, WX
XapaKTepucTUKa. TpaaullMOHHAs OWOTEXHOJIOTHS: XJIeOomedeHre, MOJydeHHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJCIIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX TexHoyiorui. IIpous3BojacTBO Oe€iika, aMHUHOKHCIOT M
BUTaMUHOB.

Co3nganue TEXHOJOTUM W HMHCTPYMEHTOB IIE€JICHANPABICHHOTO W3MEHEHUSI U KOHCTPYUPOBAHUS T€HOMOB C IIEJIBIO
MOJIYYCHUS] OPTaHU3MOB U X KOMIIOHEHTOB, COZEPIKaIIUX HE BCTPEUAIOIINECS B MPUPOJIe OMOCUHTETUYECKHE Iy TH.

Knerounass umkenepus. MeToasl KylabTypbl KJIETOK M TKaHEH pacTeHHi U >XKMBOTHBIX. KpnoOanku. ComaTudeckas
rUOpUAM3alisl M COMaTHYeCKuil »MOpuoreHe3. lcmonp3oBaHWe TaljIOMJAOB B CEJICKIIMU pacTeHuil. [lonyuenue
MOHOKIIOHAbHBIX anmumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOAUKIOHAIbHLIX anmumen 8 meouyune. VICKyCCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SMUEKIETOK M KIOHHUPOBAHHWE XWUBOTHBIX. METOJ TpaHCIUIAaHTAUMKU SJIE€p KIETOK.
Texnonocuu 0300posnenus, KyibmueUPOBanHUs U MUKPOKIOHAIbHO20 PASMHONCEHUS CeNbCKOXO3AUCNBEHHBIX KYAbMYD.

XpoMocoMHass M TeHHash WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TeéHa M KOHCTpyupoBaHue pekomOmHaHTHBIX JIHK.
Co30aHnue mpanceeHHbIX opeanu3mos. JIOCTHKEHUS U TIePCIIEKTUBBI XPOMOCOMHOM 1 T€HHOW MHKEHEPUHU. IKOJIOTHIESCKUE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHUH.

MenuuunHckue OuorexHonoruu. Iloctrenomuas mudpoBas menunuHa. [IP-auarnoctrka. MeTtaGonoMHBIN aHAIN3,
TEHOLIEHTPUYECKUM aHAJIM3 MPOTEOMa YEJI0BEKA JJIsl OLIEHKU COCTOSIHUS €ro 3J0pOBbs. MCIIOIb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnass tepanusi paka. 3D-OuoumxeHepus g pa3paboTku (QyHIAMEHTATbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHUH,
CO3/IaHUsI KOMIUJIEKCHBIX TKAaHEH COUYETaHHEM TEXHOJOTHM TPEXMEPHOTO OMOMPUHTUHTA W cKaddoiauHra s peiieHus
3a7a4 NEPCOHAIU3UPOBAHHON MEIUIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IeNbl0 oOecredeHuss KOMOMHMpPOBaHHOM 3amuThl OT Bo30Oymuteneir OPBU,
YCTaHOBJICHHE MOJICKYJIIPHBIX MeXaHu3MOB (pyHk1monupoBanus PHK-cogepxamux BUPycoB, BBI3BIBAIOIINX 0CO0O0 OIMacHBIC
3a00J1€BaHMS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabnuiel u cxembl: «Mcmob30BaHUEe MUKPOOPTAHU3MOB B MPOMBIIIIJIEHHOM MTPOU3BOJICTBEY, «KileTouHass HHXEHEpUs»,
«I'eHHast UHXKEHEPUS».



JlabopaTropHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHre MOTOYHOKUCIBIX TTPOTYKTOBY.

JIKckypeusi «bUOTEXHOJIOTHS — Ba)KHEWINAs MPOM3BOJAUTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOEe
TIPOU3BOICTBO)».

11 KITACC

Tema 1. 3apo:xkneHue U pa3BuTHE IBOJIONUOHHBIX NPEJICTABJIEHNH B OMOJI0TUH

OBomonmonHas teopust Y. Jlapsuna. [Ipeanoceuikn BO3HUKHOBEHHUS HapBUHKU3MA. JKU3Hb U HAay4YHas IEATEIbHOCTh Y.
JlapBuHa.

JBrokymue cuibl »Bomoiuu BuaoB 1o Y. JlapBuHy (BbicOKas HMHTEHCHUBHOCTh Pa3MHOKEHHUS OpPraHHU3MOB,
HacJIeJICTBEHHAs: U3MEHUYMBOCTh, OOpH0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cunretnueckoit teopuu dBomonuu (CT3). Heiirpanbnas teopus »Bomtouun. CoBpeMeHHas
ABOJIIOIIMOHHAS OMOJIOTHs. 3HAUEHUE ABOJIOIIMOHHON TE€OPUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOW KapTUHBI MUpAa.

JdemoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cent-Unep, K. Krosbe, U. lapsun, C. C. UerBepukos, H.
N. lImansraysen, k. Xonneitn, /1. K. benses.

Tabmumer u cxembl: «Cucrema xuBoil npupozasl (o K. Jlunuerw)», «JlectHuna >xuBbix cymiectB (rmo Jlamapky)»,
«MexaHu3m (GopMHUpPOBaHUS TPHUCIOCOOJICHUI y pacTeHud u kuBOTHBIX (o Jlamapky)», «Kapra-cxema wmapuipyra
nytremectsuss Y. JlapBuna», «Haxomku Y. [lapBuna», «®opmbl O60prObl 3a cymiectBoBanue», «llopomasl romybein,
«MHoroo6paszue KyIbTypHBIX (OpM KamycTb», «Ilopoapl JOMaIHUX KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHJIOB (TI0
Y. JlapBuny)», «Cxema COOTHOILICHMS ABWKYIIUX CHJI JBOMIONUNY, «OCHOBHBIC TMOJIOKEHUS CHUHTETUYECKOU TEOpUU
DBOJIIOLIUM.

Tema 2. Mukpo3Borouus u e€¢ pe3yabTaThbl



[omynsiiust Kak sMeMeHTapHasi eAuHuIa 3BoMond. COBpeMEHHBIE METObI OLEHKH T€HETHUYECKOrO Pa3Hoo0pas3us u
CTPYKTYpbl Tnomyisiuuid. l3MeHeHHe TeHO(OHIa MOMYJSIUU Kak 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (HaKTOphl (ABUKYIIME CHIIBI) SBOJIONMU. MyTalndoHHBIN mpoiecc. KoMOMHAaTUBHAS W3MEHYMBOCTD.
Hpeiid reHoB — ciaydaiiHble HEHANpaBJIEHHBIE U3MEHEHUS YacTOT ajuieneil B momymsnusax. Dddext ocHoBatens. Ipgexm
oymulLiounozo copaviuka. CHUdCeHUe 2eHemu1ecko20 pasHooopasus: npuduHsl u cieocmsus. Ilpossnenue agpgpexma opetigha
2eH08 6 Oonbwux u manvlx nonynayusx. Murpanuu. WM3onsiius nonynsuuid: reorpaduueckas (IPOCTPAHCTBEHHAS),
OuoJiorudeckas (pernpoayKTUBHAas).

EctectBennbiii oTO0p — HampaBisiomui (aktop sBojouuu. @DOpMBI  €CTECTBEHHOTO OTOOpa: JABMXKYIIMM,
CTAOMIM3HUPYIOMNM, paspbiBatonuil (Au3pynTuBHbINA). IlonoBoit oTOOp. BO3HUKHOBEHHWE U HBOJIOLUS COLMAIBHOTO
MOBEJEHUS KUBOTHBIX.

[IprcnocoO0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOAIBOJIIOLNU. BO3ZHUKHOBEHNE PUCIIOCOOIEHUN Y OpraHu3MOB.
Apomopdossl u unmoanantanuu. Ilpumepsl npucnocoOiieHud y OpraHU3MOB: MOpP(OJIOrHUEcKHe, (PU3NOIOTUYECKUE,
OMoXxuMHUYECKUE, ToBeIeHYecKrue. OTHOCUTEIbHOCTD IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BugooOpa3zoBaHue Kak pe3yjabTaT MUKPOIBOIOLUUHU. M3omsmus — kiroueBoid pakTop
BU000pa3oBanus. Ilytu u  cmocoObl  BujgooOpazoBaHus: ajionaTpuueckoe (reorpaduyeckoe), CHUMMOATPUUYECKOE
(3KOJIOTHYECKOE), «KMTHOBEHHOE» (MOJIUIIONAU3aLus, THOpuan3anus). JJIMTenbHOCTh 3BOIIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OUOJIOTHIECKOTO pa3HOOOpa3usl.

Ponb 3BONMIOIIMOHHON OMoJIOrHK B pa3pabOTKe HAyYHBIX METOAOB COXpaHEHHs OMopazHooOpasus. MUKpPOIBOIIOLHUS U
KOSBOJIIOLMS Mapa3uTOB U UX X034€B. MexaHu3Mbl (pOPMUPOBAHMS YCTOMUYMBOCTU K aHTUOMOTHKAM M CIOCOOBI OOPBHOBI C
HEM.

JdemoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabnuupl u cxeMbl: «MyTallMOHHAs U3MEHYMBOCThY, «[lonmyndironHas cTpykTypa Buaay, «Cxema nposiBICHUs 3aKOHA
Xapnu—BaitnOepra», «JIBuKyiiue CHIIBI DBOJIONUNY», «IKOJOTHMYECKas W3O0JISAIUS TOMYyJIAIUNd CEBAaHCKOU (dopenmy,
«I"eorpaduueckast U30JAIMS JIMCTBEHHUIIBI CHOUPCKON U JIMCTBEHHUITHI T1aypCcKoiy, «[lomynsiroHHbIe BOJTHBI YUCIEHHOCTH



XHIIHUKOB U KepTB», «Cxema AeMCTBUS €CTeCTBEHHOro 0TO0pa», «PopmMbl 60pHOBI 3a cyiecTBOBaHUe», «HIyCTpUaNIbHBIA
Menanu3zMy», «KuBble wuckomnaembie», «llokpoBUTENbCTBEHHAsT OKpacka KUBOTHBIX», «llpegynpexnaromas oxpacka
KUBOTHBIX», «DPusnonoruyeckue agantanuny, «lIpucnocoOieHHOCTh OpraHu3MOB U €€ OTHOCHUTENBHOCTHY, «Kpurepuu
BUna», «Bunel-nBoiiHukn», «CTpykTypa Buaa B npupoae», «CrnocoObl BupooOpaszoBanus», «['eorpaduueckoe
BHU1000pa3oBaHue TPEX BUIOB JIAHIIBIIICHY», « DKOJIOTHIECKOE BHI000pa30BaHKE BUIOB CHHUID, «[lommmmonapl pacTeHmin,
«KamycTHo-peneunbIii THOPHITY.

O6opynoBanue: TepOapuu pacTEHUM, KOJJICKIIMM HACEKOMBIX, Yydelia NTHUI[ M 3BEpPEed ¢ MpUMepaMy pPa3THIHBIX
NPUCIOCOOJICHNI, Yydesla MNTHUI[ W 3BEeped pas3HbIX BHJIOB, TepOapuuM pacTeHWil OJIM3KUX BHJOB, O00pa30BaBIIUXCS
Pa3IUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIeHUE U3MEHYUBOCTU Y 0COOEH OJTHOTO BHUIAY.

JlaGopaTopHnas padora «IIpucrnoco06seHus OpraHu3MOB U UX OTHOCUTEIbHAS 11€J1I€CO00PA3HOCTHY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIO0B 110 MOP(POIOTUYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

Meronpl u3zydeHus makpodBojitonnu. [lameoHTonmornyeckue MeToabl u3ydeHus: 3Boiornuu. Ilepexonnbie GopMbl U
(busioreHeTUYECKUE Psiabl OPraHU3MOB.

buoreorpapuueckue wmeroarl u3yudeHus dBosmonuu. CpaBHeHue ¢iaopbl U ¢dayHbl MaTEPUKOB U OCTPOBOB.
buoreorpaduyeckue obnactu 3emin. BUabl-sHAEMUKA U PEITUKTHI.

OMOPHOJIOTHUECKHE M CPABHUTEIbHO-MOP(OIOTUYECKUE METOJbl M3YUYEHHUs SBOIIONWU. [ €HeTHUeCKHe MEXaHU3MBI
ABOJIIOIIMM OHTOTEHE3a M TOSIBJICHUS SBOJIFOIIMOHHBIX HOBIIECTB. | 'OMOJIOTUYHBIC U aHAJIOTUYHBIE OpraHbl. Py1uMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJICKYJISIPHO-TEHETUYECKUE, OMOXMMHUUYECKHE M MATeMAaTHYECKUE METOAbl M3YUYCHUS DBOJIIOIHUU.
I"'omosnoruunsie renbl. COBpeMeHHbIE METOAbI MOCTPOCHUS (PUIIOTEHETUUECKUX JICPEBHEB.

XpOMOCOMHBIE MyTalliX U SBOJIIOLUSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) IBOOIUH. [Ipunyun cmenwvt hynkyuti. HeoOpaTUMOCTh SBONIONWN. A AN TUBHAS
paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOIUH.

JdemoHcTpanuu

[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkeb.



TaOmumpl 1 cxembl: « OUIOTEHETHYECKUI Psifl JOoaan», «ApPXEoNnTepUKCy, «3Bepo3yonie smepb», «Cterouedasy,
«Punnopute», «CeMeHHbIE NMANOpPOTHUKW», «buoreorpaduueckue 30HBI 3eMian», «/peil) KOHTHHEHTOB», «PeauKTHI,
«HauanbHble cTanguu SMOPHUOHAIBHOTO PAa3BUTHUS MO3BOHOYHBIX >KUBOTHBIX», «I'OMOJIOTMYHBIE M AQHAJIOTMYHBIE OpIaHbD,
«PynumeHTs», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YEIOBEKa M HIMMIMAaH3e», «lJaBHbIE HampaBiICHUS HBOJIIOLIUNY,
«O011e 3aKOHOMEPHOCTH SBOJTIOIIHI.

O6opynoBaHue: KOJUICKIIMH, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB OPTaHU3MOB, MYJSDKA TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HU Ha 3emJie

HayuHnble rumore3bl MPOUCXOXACHUS XKU3HM Ha 3emie. AOuoreHes U maHcrnepMmusi. [loHaydHble NpencTaBiICHUS O
3apOKICHUH KU3HU (KpeauuoHu3M). ['MmoTre3a MmOCTOSSHHOTO CaMO3apOKICHHS KM3HU U €€ ompoBepxeHue onbitamu .
Penu, JI. Cnnannannanm, JI. I[Tactepa. [IponcxoxxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHoBHbIE 3Tamnbl HeOpraHudeckou 3Boironuu. IlnanerapHas (reosiornyeckasi) 3BOJOLMA. XUMHUYECKas 3BOJIOLUS.
AOHOreHHbIN CUHTE3 OpraHnYecKuX BeulecTB u3 Heopranuueckux. Oneitr C. Musiepa u I'. FOpu. O6pa3oBanue noaumepon
u3 MoHoMmepoB. KoanepBartnas runore3a A. W. Onapuna, runote3a nepsuyHoro OynboHa Jx. XosgelHa, reHeTudeckast
runoteza [. Mémnepa. Pubosumsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®@opmupoBanue MeMOpaH U
BO3HUKHOBEHHUE MMPOTOKJIETKH.

Hcropust 3emimm m metonbl €€ u3ydeHus. Vckomaemple OpPraHMYECKHE OCTaTKH. ['€OXpOHOJOruss M €€ METOHBI.
OTtHOcuTeNnbHAS U A0COMIOTHAS T€OXPOHOIOTH. ['e0XpoHOIOrnUecKast Kaja: 30Hbl, 3Pbl, IEPHUObI, FTOXH.

HavanbHbie sTambl opraHmyeckod 3Bositonuu. [losiBieHME W 3BOJIOLMS MEPBBIX KIETOK. DBOJIOLUS MeTadoJM3Ma.
Bo3nukHOoBeHHEe mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHBbIE OMOIUIEHKM KaK aHalor MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuoTsl 1 3yKapHUOTHI.

[Ipoucxoxnaenue sykapuoT (cumOuoOreHe3). OBOJIOIUMOHHOE MPOUCXOXAECHHE BHpycoB. [IpoucxoxaeHue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHME OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC 3Tanbl ABOJIOIUU BbICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHuil. Beixon pacteHuii Ha cyry.
[TosiBneHne CIOPOBBIX PaCTEHN U 3aBOe€BaHUE MMHU cyliu. CemeHHbIe pacTeHusd. [[poncxoxneHne BETKOBBIX PACTEHUIA.



OCHOBHBIE 3Tallbl 3BOIIOIUH KUBOTHOrO Mupa. OcHOBHBIE apoMop( 03kl KUBOTHBIX. Benackas dayna. KemOpuiickuit
B3pBIB — TMOSIBJICHHME COBPEMEHHBIX THUIIOB. llepBble XOpAoBbI€ KUBOTHBIC. JKW3HB B BOAE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuouii u pentunuit. [lporcxoxaenue miaexkonuTaromux U OTull. [IpuHnun kiarodeBoro apoMmopdosa.
OcBoeHune 6ecrio3BOHOYHBIMU U TO3BOHOYHBIMH >KUBOTHBIMU CYIIIU.

PazButne ku3HM Ha 3emiie MO 3paM M MEpUoJaM: apxed, MPOTEepo30u, Maneo30M, Me3030il, kakHo3ou. OOmias
XapaKTEpUCTHKA KIMMara MW TeOJIOTMYECKuX mporeccoB. [losBieHne W pacuBeT XapakKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE HAa Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHSI — 3KOJIOTUYECKHE KPHU3UCHI MpOHuioro. [IpuymMHBI W CIEACTBUS MAaCCOBBIX BBIMHUPAHUU.
CoBpeMeHHBIH KOJIOTMYECKUi Kpu3uc, ero ocooeHHocTu. [Ipobiiema coxpanenus OnopasHoooOpaszus Ha 3emiie.

CoBpemeHHas cucteMa opraHudeckoro mupa. [lpunnunsl kinaccudukanuu opranu3MoB. OCHOBHBIE CUCTEMATHUECKUE
IPYIIbl OPTaHU3MOB.

JdemoHcTpanuu

IToptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . . MeunukoB, A. . Onapun, Ix. Xomnxaeitn, I'. Ménnep, C.
Munep, I'. FOpu.

Tabmuupl u cxemsl: «Cxema onbitTa @. Penn», «Cxema onbita JI. IlacTepa mo M3y4eHUIO CaMO3apOKICHUS KU3HNY,
«Cxewma onbita C. Munnepa, I'. FOpu», «9Tamnbsl HEOpraHM4YECKOUM HBOIOLNNY, «I'€0XpoHOIOTHYECKas 1IKana», «HavanbHbie
ATambl OPraHUYECKON HBONMIOIUNY, «CxeMa 00pa3oBaHMs dYKapUOT MyTEM cUMOMOTEeHe3a», «Cucrema >KUBOU MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «PuHnoduth», «OXHOKIETOYHBIE BOJIOPOCIH», «MHOTOKIETOYHBIC
Bostopocany, «Mxwm», «llanopotHukn», «l'onocemennsie pacteHus», «OpraHbl UBETKOBBIX pacTeHUi», «CxeMa pa3BUTHA
’KUBOTHOTO MHUpa», «Apomopdo3bl xKuBOTHBIXY», «lIpocreitimey», «Kumeunononoctueie», «llnockue 4epBu»,
«Unenucronoruey, «PoiOb», «3eMHOBOIHBIEY, «IIpecMbikatonuecs», «Iltuipy, «Mnekonutatomuey, «Pa3BUTHE )XU3HU B
apXencKom spey, «Pa3Burhe )KU3HU B MPOTEPO30OUCKON 3pe», «Pa3BUTHE KU3HU B NAJICO30UCKOU 3pe», «Pa3BUTHE KU3HU B
M€3030MCKOM 3pe», «Pa3BuTHe *KU3HU B KAaTHO30MCKOI 3pe», «CoBpeMEeHHask CUCTeMa OPTaHUYECKOTO MUPay.

O6GopynoBaHue: repbapuu pacTeHUN Pa3IMYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX, BJIAXHBIE Mpernaparhl >KUBOTHBIX,
PaKOBHHBI MOJUTIOCKOB, KOJUICKIIMM WIJIOKOXKHMX, CKEJIEThI MO3BOHOYHBIX JKMBOTHBIX, Uydesa MNTHUIl U 3BEPEH, KOJUICKIIMHU
OKAMEHEJIOCTEM, OJIE3HBIX UCKOIMAEMBIX, MYJISIKA OPraHUYECKUX OCTATKOB OPraHU3MOB.



BupryanbHas nadopatopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu no n3ydeHnro abMoreHHOro CMHTE3a
OpPraHUYECKUX COCAMHEHUN B IEPBUYHOMN aTMOC]epe.

JlaGopaTopHasi padora «/3ydeHne U OnKrcaHue NCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «3yueHne ocoOeHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

IIpakTunyeckas padora «l3ydyenrne 0cOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOIOIeHe3

Paznensl u 3anaun aHTPONOIOTHHU. METOIBI aHTPONIOJIOTHH.

CraHoBieHUE MPEACTABICHHUN O MPOUCXO0KICHUH YelloBeKa. Pennrno3nsie Bo33peHus. COBpEMEHHbIE HAYUYHbBIE TEOPHH.

CX0ACTBO 4enoBeKka ¢ KUBOTHbIMH. CHUCTEMATUYECKOE MOJIOKEHHE ueiaoBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMHU:  CPaBHUTEIbHO-MOP(OJIOrHYEeCKre, SMOPHOJOTHYECKHE, (PU3HOIOTr0-OMOXMMHUYECKUE, IIOBEJIEHYECKHUE.
OTnnyus yenoBeka OT KUBOTHBIX. [[pAMOX0KIEHNE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U
BTOPOU CUTHAJILHOW CUCTEMBI.

JBuwkymue cuibl ((pakTopbl) aHTPONOreHe3a: Ouojorumueckue, couuaibHble. COOTHOIIEHHE OWOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTa U aHTPONOTeHe3a. PaHHKE yenoBekooOpa3Hble 00€3bsiHbI (ITPOKOHCYJIBI) U PAaHHHUE MOHTUIBI — 00IIIe
MPEAKU YeJIOBEKOOOPa3HbIX 00€3bsH W JIOJEH. ABCTpPAJONUTEKH — JBYHOTHE MpeAKu drofeil. YenoBek ymelnbli, nepBbie
W3TOTOBJICHUSI OpYyIud Tpyna. YeraoBek MPSMOXOISIIMN M TEpBBIA BBIXOJ JroAel 3a mpenenst Adpuxu. YenoBek
reiienb0eprekuii — o0l MPeoK HEeaHIePTAIbCKOTO YeJIOBeKa M 4YeJOBEeKa pasyMHOro. YegoBeK HeaHAEPTaTbCKUM Kak
BH/JI JIFOEN XOJOJAHOTO KiMMara. YenoBeK pa3yMHbI COBPEMEHHOTO THIIA, JEHUCOBCKHM YEJIOBEK, OCBOEHHE KOHTUHEHTOB
3a npenenamu Adpuku. [laneoreneTrka u najeoreHoOMHUKa.

OBOJIIOLMST COBPEMEHHOTO uenoBeka. EcTecTBEeHHBIM OTOOpP B MOMYJSALMSIX 4esloBeKa. MyTallMOHHBIA MOpOLEcC U
nosmMopdusm. [lonmynsuonHble BOMHBI, Ipeiid reHoB, MUrpamus u «d(PQPexT oCHOBATENs» B MOMYJSIUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacwl. llonstue o pace. bonbiive pacbl: eBpomneoujHas (eBpa3uiickas), aBCTpajiO-HETPOUJIHAsS
(’xBaTOpHUaIbHAS ), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKas). Bpemsi u myTu pacceyieHus: yejoBeka 1Mo ruiaHeTe. EAuHCTBO



yenoBeuecknx pac. Hayunas HecocTosTenbHOCTh pacu3Mma. [IpucnocoOIeHHOCTh YenoBeKa K pa3HbIM  yCIOBHUSIM
OKpy>Karole cpenbl. Bnusinue reorpadudeckoii cpebl u Aperida reHoB Ha MOP(HOJIOTHIO U (PU3HOIOTHIO YETIOBEKa.

MexaucuuIMHapHble METOIbl B (PU3N4YECKOW (OMOJOrMYECKOM) aHTPOIOJIOTMH. ODBOJIIOLMOHHAS AHTPOIOJNOTHS U
[AJICOAHTPOIIOJIOTUSL YEJIOBEYECKUX MONYJALMA. broconuanbHble HCCIENOBaHUSA IPUPOIBI 4YenoBeka. McecnenoBaHue
KO3BOJIIOLUU OMOJIOTUYECKOTO U COLIUAIIBHOTO B YEJIOBEKE.

JemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

TaOmuips! u cxeMbl: «MeTobl aHTPONOJIOTUNY, «I 0JIOBHOWM MO3I UenoBekay, «HenoBekooOpasHblie 00e3bsiHbI, «CKeneT
YeJIOBEKa M CKEJIET IIHUMIIaH3e», «PyIMMEHTBI U aTaBU3MbD», «JIBHXKYIHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLMOHHOE JIPEBO
4yelnoBeKay, «ABCTpamonuTek», «YemoBek  ymenslid», «YenoBeK  NpAMOXOIAUN»,  «/IeHHMCOBCKHMM  4YEIIOBEK»
«Heanngepranpup», «KpoManboHIBDY, «lIpeakn yenoBekay, «ITamnbl BOIOIUN YEIOBEKA», «Packl 4eloBeKkay.

ObopynoBaHue: MYJSDKM OKaMEHEJIOCTEH, MPEIMETOB MAaTEpPHAIbHOM KYyJIbTYphl NMPEAKOB YEIOBEKAa, PENPOTyKIUU
(boTtorpadum) kapTuH ¢ MUGOIOTUUYESCKUMU U OUOJIECHCKUMHU CIOKETaMU MPOUCXOXKJICHHS YelloBeKka, pororpaduu HaXomao0K
HCKOIIaEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb Yepelia YeJIOBEKa U yepena IUMITaH3€e, MOJIEIb KUCTH YEJIOBEKA
Y KMCTH IIMMIIaH3€, MOJEIIH TOPCa IIPEAKOB YEJIOBEKA.

JlaboparopHnasi pabora «/3yyeHue ocOOEHHOCTE CTPOCHUS CKEJIETa YETOBEKA, CBSI3aHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckasi padora «/3yueHne 3K0JIOTMYECKUX a/IallTalluil YEJTOBEKA.

Tema 6. JKk0JI0rMsA — HAYKAa 0 B3AaHMOOTHOLICHUSIX OPraHNU3MOB H HA/IOPraHU3MEHHBIX CHCTEM C OKpPY Karouen
cpenoii

3apokieHne U pa3BUTHE 3Kojoruu B Tpynax A. I'ymoonpara, K. @. Pynbe, H. A. CeBepuosa, 3. ['exkens, A. Tencnu,
B. H. CykauéBa. Pa3neinsl u 3amgaun 3kos1oruu. CBs3b 9KOJIOTUHN C APYTUMHU HAYKAMH.

Metoael 3konoruu. IloneBele HaOmoAE€HUA. ODKCHEPUMEHTHl B JKOJIOTMU: MPHUPOAHBIE U JaOOpaTOpPHBIE.
MopenvpoBaHue B 9KOJIOTHH. MOHUTOPUHT OKPYKAIOIIEH CPEebl: JTOKATBHBIN, PETUOHATBHBIA U TJI00ATHHBIN.

3Ha4YeHUE HPKOJOTUYECKUX 3HAHUM I YeIOBEKa. JKOJOTHUECKOE MUPOBO33PEHUE KaK OCHOBA CBSI3€H YEIOBEYECTBA C
npupooi. PopMUPOBAHUE IKOJIOTHUUECKON KYJIBTYPBI U DKOJIOIMYECKON IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn



[Hoptpetsr: A. 'ym6onpar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencau, B. H. Cykaués.

Tabnuiet u cxembl: «Paznenst skonoruny, «MeToibl F3K0JI0Tun», «CxeMa MOHUTOPUHTA OKPYKAIOIIEeH Cpeibl».

JlaboparopHasi padota «/3ydyeHue METO10B SKOJIOTUYECKUX UCCIIETOBAHNI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dkojorudeckue PakTopbl U 3aKOHOMEPHOCTH UX AercTBUsA. Knaccudukaius sxonorndeckux GpakTopoB: abMOTHUYECKHE,
onoTtuueckue, aHTpornoreHubie. OO0IIMe 3aKOHOMEPHOCTHU JACUCTBUA 3KoJornueckux (axkrtopos. IlpaBuno munumyma (K.
Hnpenrens, FO. JInbux). TonepanTHOCT. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abunorndeckue (akrtopbl. CBeT Kak 3Koyiorndeckuil (axtop. JlelicTBHE pa3HBIX Y4YacTKOB COJIHEYHOIO CIIEKTpa Ha
OpraHu3Mbl. ODKOJIOTMYECKHE TpPYyNIbl PAaCTEHHH M KUBOTHBIX II0 OTHOWIEHWIO K cBeTy. CHUrHaimpHas poJib CBeETa.
DoTONEPUOIU3M.

Temneparypa kak »Kojorudeckuii ¢akrop. JleiictTBue Ttemmeparypsl Ha OpraHusMmbl. [loiKuoTepMHBIE H
TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skosornyeckuit ¢akrop. IIpucnocoOneHuss pacreHul K MOAJEpKaHUIO BOJHOro OanaHca.
Knaccugukanus pacreHuil 1o OTHOIIEHUIO K Bojie. [IpucnocobieHus )KMBOTHBIX K U3MEHEHUIO BOJHOIO PEeXUMa.

Cpenpl  oOWTaHMS  OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3JyIIHAs, IOYBEHHAas, TJIyOMHHas MOJIOYBEHHA,
BHYTpHOpraHu3MeHHas. GU3NKO-XUMUYECKHE OCOOEHHOCTH cpejl oOuTaHusi opranu3moB. [IpucnocoOneHus: opranu3MoB K
’KU3HH B Pa3HbBIX CpElax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOUHBIE W TOAMYHBIE PUTMBIL. [IprcnocoOIeHHOCTH
OpraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUM KU3HU.

XKusznennsie Gopmbl opranusmoB. [lonsitue o xu3HeHHOW ¢dopme. JKusHeHHbIE (QOpPMBI pacTEHUM: AEepeBbs,
KyCTapHUKH, KYCTapHHYKH, MHOTOJETHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KMBOTHBIX: THUAPOOHOHTHI,
re00MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUs U 00pa3a KU3HH.

buotnueckue ¢akropsl. Bunbl 6MoTHYeCKUX B3aUMOJCHCTBUN: KOHKYPEHIIUS, XUITHHYECTBO, CHMONO03 U €r0 (hOPMBEI.
[lapazutusm, Koomepamusi, MyTyalu3M, KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxjeOHHW4YecTBO). Herpoduueckue
B3auMOJICUCTBUS (Tonmueckue, popuueckue, padpudeckue). 3HaueHUEe OMOTUYECKUX B3aUMOJICUCTBUMN ISl CYIIECTBOBAHUS
OpraHu3MOB B cpesie oOuTanus. [[puHIUI KOHKYPEHTHOTO UCKITIOYESHMS.



JeMmoHCcTpanumn

Tabmumpsl 1 cxembl: «OKonorudeckue ¢GakTopbl», «CBETOBOM CHEKTP», «IKOJOTMYECKHWE TPYIIbI KUBOTHBIX IIO
OTHOILLIEHUIO K CBETY», «TENIOKpOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHBIE», «DHU3HOJIIOTMYECKHUE ANANTaIUU
AKUBOTHBIX», «Cpenbl 0OUTaHUsI OpraHu3MoBy, «buonorndyeckue put™Mbly, «KusHeHHbIE GOpMBI pacTeHU», « Ku3HeHHbIE
(GOpMBI KMBOTHBIX», «JKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOro neca», «llemu mnuTaHus»,
«XuiauaectBoy, «Ilapasutuzmy», «Konkypenuus», «CumoOnosy, «KommeHcamuzm.

ObopynoBanue: repbapuu pacTEHU U JKUBOTHBIX, MPHUCHOCOOJIEHHBIX K BIUSHUIO PA3IUYHBIX HSKOJIOTMUECKUX
(dakTOpoB, repdapuud CBETOJIIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJNIOOUBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHMs, TepOapuM M KOJUICKIIUU TEIIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX
pacTeHMi, yyuena MTUIl U 3Bepeid, repOapun pacTeHUi, OTHOCSIIIUXCS K rurpoduram, kcepopuram, Me30puTaM, KOMHATHbBIC
pacTeHusi AaHHBIX TPYMI, KOJUIEKIIMH YXUBOTHBIX, OOMTAIOIIMX B PA3HBIX CpeAax, repdapu MW KOJUIEKUUU PACTEHHHA U
KUBOTHBIX, 00JIaJJAIOIIMUX YEPTAMH MIPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUM KM3HU, repOapuu U KOJUICKIIUH
pacTEHUN U >KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (DOPM, KOJUIEKIIMU >KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTHYECKUX
B3aUMOJICUCTBUSAX.

JlaGopaTopHasi padora «BbisiBJIeHUE TPUCTIOCOOICHUI OPraHU3MOB K BIUSIHUIO CBETAY.

JlaGopaTopHasi padora «BpisiBJIeHHE TPUCTIOCOOICHUI OPTraHU3MOB K BIUSHUIO TEMIIEPATYPHI.

JlaGopaTopHasi padoTa « AHATOMHYECKHE OCOOCHHOCTH PACTECHUI M3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Ixos10rvsi BUA0OB ¥ MOMYJIS U

DKOJIOTMUECKHE XapaKTepUCTUKH nonysiiuu. [lomynsius kak 6uosoruyeckast cucrema. Pojib HEOAHOPOIHOCTH CpEeibl,
¢u3nueckux O0apbepoB U OCOOEHHOCTEW OHMOJOTrMU BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYpPbI MOMYJISLIUAMN.
OcHOBHbIE TIOKA3aTeNW MONYJIALMH: YUCIEHHOCTh, MIIOTHOCTh, BO3PACTHASl U MOJIOBasi CTPYKTYpa, POKIAEMOCTh, IPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPALIUS.

Dkosioruyeckas CTpykrypa nonyisanuu. OUeHKa YUCIECHHOCTH Momyssinuu. /[uHaMmuka Mmomyisiuud U €€ peryisinus.
buotnueckuii nmoTeHMan nonyiasuud. MoaenupoBaHue TWHAMUKU nonyssiquu. KpuBbie pocTa YMCIEHHOCTH MOIYJISIUU.
KpuBble BbDKHMBaHUSA. Perymisius 4MCIEHHOCTH MOMYJALMI: posib (DAKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIMX OT IJIOTHOCTH.
Dkosiornyeckue crpareruu BuaoB (- u K-ctparerun).



[TonsitTue o0 skonormueckor Huime Buaa. MecrooOuTanue. MHoromepHas Mmojnenb sKonorundeckoil nHumm Jhx.U.
XarunHCcoHa. Pa3zmepsl akosornueckor Humu. [loTeHnnanbHas u peanu30BaHHas HALLIN.

Bun kak cucreMa nomymisuuid. Apeassl BUIOB. Buabl 1 UX )KU3HEHHBIE CTPATETHH. DKOJIOTMYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEIECHHSI U MUTPALlMil )KMBOTHBIX. bHOJIOTMUecKe MHBAa3HH Yy>KEPOJHBIX BUIOB.

JdemoHcTpanumn

IToptpet: k. . XaTtunHCOH.

Tabmuupl U cxembl: «IDKOJOTMYECKHE XAPAKTEPUCTUKHU MOmyssauun», «lIpocTpaHcTBeHHass CTPYKTypa HOMMYJISLUNY,
«Bo3pacTtHble upaMupl MONMyJAIUN», «CKOPOCTh 3aCEICHMS IIOBEPXHOCTH 3E€MIIM Pa3IMUYHBIMU OpraHu3MaMm», «Mozeinb
skonornyeckor Humm Jx. M. XatunHconay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocobyieHus: CEMsIH paCTCHUHN K PACCEIICHUIOY.

Tema 9. Ikon0rust coodmEecTB. IKOJITOrHIECKHE CHCTEMBI.

CooOuiectBa opranu3MoB. buoiienos u ero crpykrypa. CBsi3u MeX1y OpraHu3MaMy B OMOLIEHO3€.

Okocuctema kak oTkpbiTasg cucrema (A. JIx. Tencnau). dyHKUMOHATBbHBIE OJIOKM OPraHW3MOB B 3KOCHCTEME:
MPOJYLIEHThl, KOHCYMEHTBI, peayueHThl. Tpoduueckue ypoBHU. Tpoduueckue uenu u ceth. AOuoTHueckue OJOKHU
skocucteM. [TouBbl U MBI B 3kOocucTeMax. KpyroBopoT BEIECTB U TOTOK 3HEPTHH B 3KOCHCTEME.

OcHoBHbIE MOKa3aTeNn IKocHcTeMbl. broMacca 1 npoaykius. DK0JIOrHuecKrue NUpaMuIbl Yrcesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu. HampaBlieHHblE 3aKOHOMEpPHBIE CMEHBI
coo0uiecTB — cykueccud. llepBuyHblE M BTOPUYHBIE CYKIIECCMM W HMX NPUYMHBI. AHTPOIOI€HHbIE BO3ACHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. buopasHooOpa3zue M MoJHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOWYMBOCTH
COOOIIIECTB.

[Ipuponnbie 3K0CUCTEMBI. DKOocucmembl 03€p U peK. IKocucmemvl Mopeli U OKeaHos. IKocucmemvl myHOp, 1€ecos,
cmenetl, nyCmblHb.

AHTPONOreHHbIE PKOCUCTEMBI. ATPOIKOCHUCTEMA. ArpoleHo3. Paznuuus MexAy aHTPONOT€HHBIMU U MPUPOIHBIMU
ADKOCHCTEMAMH.



VYpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u ¢ayna. CuHaHTponmu3anus
ropoJcKoil GpayHsl. bronoruueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJIEHCTBUIM OPraHU3MOB B IKOCUCTEMAaX. Posib kackaonozo s¢gpghexma
U BUO0B-20UPUKAMOPOS (KIH0UebiX 6U008) 6 YHKYUoHUposanuu sxocucmem. llepeHOC ZHEPrUM W BEUIECTB MEXKIY
CMEXHBIMH HKOCUCTEMAMHU. Y CTOMYMBOCTh OpPraHU3MOB, MOMYJSILUA M 3KOCHUCTEM B YCIOBHSIX €CTECTBEHHBIX H
AHTPOIIOT€HHBIX BO3JICHCTBHM.

Mexanuzmbi 8030eticmeus 3aepsA3HeHUli pA3HbLIX MUNO0E HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM, NORYJIAYUOHHOM U
IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8o30eticmsusi. MeToaonaorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCUCTEM.

JlemoHCcTpauumn

[Toptpert: A. JIx. Tencnn.

Tabmumsr u cxembl: «CTpykTypa OHOLIEHO3a», «IDKOCHUCTEMA IIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO
necay, «OyHKIIMOHAIBHBIE TPYNIBI OPraHU3MOB B dKOcUcTeMe», «KpyroBopor BemecTB B 3kocucreMey, «llenm nuraHus
(macTOumHasA, JeTPUTHAs)», « IKOJOTHUECKasi MUPAMUJIA YUCEID», « DKOJIOTHUYeCcKas MupaMuaa OMoMacch», « IKOJIOTHYeCcKas
nupamuga sHeprum», «OO0pa3zoBanue Oonota», «llepBuunas cykueccus», «BoccTaHOBIEHHE Jeca MOCIE IMOXKapay,
«9KocucreMa o3epay, «ArpoueHos3», « KpyroBopor BelecTB U MOTOK SHEPTUU B arpoleHo3e», «IIpumepsl ypOoskocucTem».

ObopynoBanue: repbapuu pacTeHM, KOJUIEKIMM HACEKOMBIX, 4ydesla NTHULl U 3Bepel, repOapuu KyJIbTYpHBIX H
JUKOPACTYLIUX PACTEHUI, aKBapUyM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaGopaTopHas padora «/3yueHue pazHooOpas3usi MEJIKUX MOUYBEHHBIX YJIEHUCTOHOTHX B Pa3HbIX 9KOCUCTEMAX.

JKCKYypeHust «DKCKypCHs B TUIIMYHBINA OMoreoneHo3 (B AyopaBy, Oepe3HsIK, ebHUK, Ha CyXOAOIbHBIN WM OMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcHs «IKCKYPCHs B arpo3KOCUCTEMY (Ha TOJI€ WM B TEIUTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA



buocpepa — oOmemnanerapuas o060oj04ka 3emid, TA€ CYHIECTBYeT WJIM CYIIECTBOBaja >KM3Hb. Pa3Burtue
npeacTaBieHnit o ouochepe B Tpynax . 3rocca. Yuenue B. U. Bepranckoro o 6mochepe. O6mactu 6uocdeps! u e€ cocras.
Kupoe BemiecTBo 6nochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHOCTH Orochephl Kak rinodanbHONU SKOCUCTEMBI. JInHaMHuueckoe
paBHOBecue B 6nochepe. KpyroBopoTsl BemiecTB U OMOTCOXMMHUYECKUE IUKIBI (yriaeposa, a3oTa). PUTMHUYHOCT SBICHUHN B
ounocdepe.

3onanbHOCTh Ouocdepsl. Ilonstue o 6mome. OCHOBHbIE OHWOMBI CyIIW: TYHOpa, XBOWHBIC JieCca, CMEIIAHHBIE U
MIMPOKOJIUCTBEHHBIE Jeca, CTENW, CaBaHHBI, MYCTHIHU, TPOMHYECKHE JIeCa, BBICOKOTOphs. Kimmar, pacTUTENbHBIA H
KUBOTHBIM MUpP OMOMOB CYIIIH.

CrpykTypa 1 (yHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAIa U OMOCPEPHBIX PYHKIUH.

JemoHCcTpauun

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuupbr n cxemsl: «['eocheprr 3emnny», «KpyroBopoT azora B mpupoze», «KpyroBopor yriepojna B MpUpojie»,
«KpyroBopot kucnopoza B mpupoze», «KpyroBopot Bojisl B ipupoze», «OCHOBHbIE OMOMBI Cylmy, «KiumMaTudeckue mnosica
3emum», «Tynapa», «Taira», «Cmemanueii Jecy, «llIupokomuctBenHwil jnec», «Crenb», «CaBanHa», «IlycTbiHSY,
«Tponmueckuii necy.

O6GopynoBaHue: repOapuy pacCTEHUN pa3HbIX OMOMOB, KOJIJICKIIMH YKMBOTHBIX.

Tema 11. YestoBek M OKpyKaI0mIasi cpeaa

DKOJIOTUYECKUE KPU3KUCHhI U WX MpUUYMHBL. Bo3neicTBue dyenoBeka Ha Ouocdepy. 3arpsi3HEHUE BO3IYIIHOM Cpebl.
Oxpana Bo3ayxa. 3arpsi3HeHHME BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3meHeHue knumara.

AHTpOMOTreHHOE BO3/ICHCTBUE HA PACTUTEIBHBIM M KUBOTHBIA MHp. OXxpaHa PACTUTENHHOTO U >KUBOTHOTO MHpA.
OcHOBHBIC NPHUHIMUIBI OXpaHbl TpUpoabl. KpacHeie kauru. Ocobo oxpansembie npuponnbie Tepputopun (OOIIT).
borannueckue cajpl 1 300J10THYECKUE TTAPKU.



OCHOBHBIE TPHUHIHUITBEI YCTOWYUBOTO pPA3BUTHS UYEJIOBEYECTBA W NMPHUPOMABI. PaloHaibHOE MPHPOIOIOIL30BaHUE U
COXpaHEHHEe OHMOJOTHYeCKOro paszHooOpasmst 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHUYECKUX KpPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC MTOCISACTBHS.

Pa3BuTHe METO0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX MPOIecCOB. Cucmemmubie UCCIe008aHUS Nepexood K
pecypcocbepezaioujeli u KOHKYPEeHMOCNocoOHo 3Hepeemuke. buonoeuueckoe pasnoobpasue u duopecypcwl. HayuonanvHule
unpopmayuonHsvle cucmemsl, obecneyusaouue OOCMyn K UHGOpMaAyuu no COCMOAHUIO OMOEIbHbIX U008 U IKOCUCHEM.

OcHogbl 3Kopeabunrumayuy IKocucmem U cnocobos 6opbowvl ¢ buonospedcoeHusmu. Pekoncmpykyus MOpCKUX U Ha3eMHbIX
IKOCUCTEM.

JdemMoHcTpanuu
Tabmuupl U cxembl: «3arpsizHeHHe atMochepbl», «3arpsi3HeHne ruapocheprl», «3arpsi3HeHne MouBbD, «IlapHUKOBBIN
apdexT», «Ocodo oxpaHseMble IPUPOIHBIE TEPPUTOPUNY», «MOAEIH YIIPABISIEMOTO MUPAY.

Oo6opynoBanue: dotorpadun OXpaHseMbIXx pacTeHUM U >KUBOTHBIX KpacHoit kHuru Poccuiickoit ®@eneparuu, KpacHoit
KHUTY PETUOHA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOT'UN HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMKCS MPOrpaMM CPETHEro OOIero
o0pa3oBaHusl: IMYHOCTHBIC, METANIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUSI MIPOTrpaMMbl MO OMOJIOTMHU BBIJICICHBI CIAEAYIOIIUE COCTABIISIONINE:
OCO3HaHHUE 00YUYAIOIIUMUCS POCCUUCKON rpakaaHCKOW MIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPEICIICHUIO, Haluuue Momusayuy K 00y4eHut0 OUOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKICHUN
JUYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEW U MCTOPUUYECKUX TPATULIUNA Pa3BUTH OUOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobonocms  O0YYalOIIUXCS PYKOBOJACTBOBAThCS B CBOEH JIEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMH yCTAHOBKAaMHU,
MPUCYIIUMU CUCTEME OHOJOTMYECKOrOo OOpa3OBAHMS, HAIUYUE NPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYpbl, cHOCOOHOCMU
cmasums UEIIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOrPaMMBbI 10 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE YYEOHOW M BOCIUTATEIHHOM
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKHUMU U JIYXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS U CIIOCOOCTBYIOT IMpolieccam
CaMOMO3HAHUS, CAMOBOCIIMTAHUSI U CAMOPA3BUTHSA, PA3BUTUSI BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTU3MA U YBAXKEHHUS K
3aKOHY U TPABOIOPSIKY, YEJIOBEKY TpyJa M CTapuieMy TMOKOJEHHIO, B3aUMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJIEOUI0 U TPAAMLMAM MHOIOHAIMOHAIBHOIO Hapona Poccuiickon denepaunu, OpuUpoOIe U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE PE3yNbTaThl OCBOEHHUS YUeOHOTO npeaMeTa «bruonorusy AOMKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh
oOyJarommxcsi PYyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU/, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSAM POCCHUHUCKOTO
oOIIiecTBa, paclupeHrue XU3HEHHOTO OMNbITa W OMbITA JCATEIHHOCTH B MPOIECCE peau3allii OCHOBHBIX HaIpaBJICHUIM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIMK OOYyYaIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHUHCKOTO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH TPH CO3JAHUW YUYEOHBIX MPOEKTOB, PCIICHWH Y4YEOHBIX H
MMO3HABATEbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEESATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

yMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM,

TOTOBHOCTh K COTPYJAHUYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHHUS Yy4e€OHBIX, TI03HABATEIBHBIX W
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKHUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MHPHU OOCYXJIEHUM CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOMN JNEATEIIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKJTAHCKON UIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapo]y, 4yBCTBa
OTBETCTBEHHOCTHU nepesa PoanHOoM, ropaocTy 3a CBOMl Kpail, CBOO PonnHy, CBOM SI3BIK M KYJIBTYPY, NPOUIJIOE U HACTOSIIEE
MHOTOHAIlMOHAaJIbHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEOUI0O W NaMIATHUKAM MPUPOABI, JOCTHKEHUSIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U PAa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAYCHUS
OMOJIOTHU B MTO3HAHUHU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uzeitHas yoexEHHOCTh, TOTOBHOCTD K CITY>KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYAb0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAILHO-HPaBCTBEHHBIE
HOPMBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POAMUTENSAM, CO3JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHS IIEHHOCTEU
CEMEWHOW JKM3HU B COOTBETCTBUU C TpaguuusaMHu HaponoB Poccun;

4) 3¢TETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO M TEXHHMYECKOrO TBOPUYECTBA, CIOPTA, TPYyAa,
OOIIIECTBEHHBIX OTHOIIICHHI;

MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTBH K CAMOBBIPQXEHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMIICHUE MPOSBIIATH KA4eCTBAa TBOPUYECKOM TUIHOCTH;

5) puznueckoro BocnuTaHus1, POPMUPOBAHUSA KYJIHTYPhI 310POBbSI H IMOIMOHAIBHOI0 0JIArONOJIYyYHUsI:

NOHMMaHUE U peajn3anus 310pOBOro U O6e3omacHoro odpasza KU3HHU (310pOBOE MUTAHHUE, COONIOIEHNE TUTHEHUYECKUX
MpaBuiI U HOPM, COaaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXA, peryisipHas ¢u3nueckas aKTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/10POBBIO;

MOHMMAHWE IIEHHOCTH TPaBWJ WHIUBUAYAJIbHOTO M KOJUICKTUBHOTO OE30MacHOTO TMOBEACHHUS B CHUTYaIHsIX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HaHME MOCTEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KypeHUs);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATETbHOCTH TEXHOJOTHYECKOW ¥  COIMAIBbHOW HAMNpaBIEHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATH, TUTAHUPOBATh U CAMOCTOSATEILHO BBIMOTHATH TAKYIO IEATCILHOCTD;

UHTEPEC K pa3andHbiM chepam npodecCuoHaIbHON JesTEIbHOCTH, YMEHNUE COBEPIIATh OCO3HAHHBIN BBHIOOP Oyyiien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPA30BAHUIO HA TPOTSKEHUH BCEH KU3HU;

7) IKOJIOTHYe€CKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 1EIecO000pa3HOe OTHOIICHHE K MIPUPO/IE KaK HCTOUHUKY KU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBAHUS;



MOBBILICHUE YPOBHS SKOJOTHYECKOW KyJIbTYpbl: MPHOOPETEHUE OMbITa IUIAHWPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEW CPEJIbI;

OCO3HaHUe TI100aIbHOI0 XapaKTepa 3KOJIOTMUYECKUX Ipo0OJIeM U IyTel UX pelIeHMs;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpETaeMble NMPU HW3YYEHHHM OWMOJIOTMM 3HAaHUS M YMEHHUS IpU pPEUIeHHH NpodiieMm,
CBSI3aHHBIX C paIlMOHAJBHBIM MPHUPOAONOIB30BaHNEM (COOMIOICHHE TMpaBWJI MOBEIACHHUS B MPHUPOJIE, HANpPaBICHHBIX Ha
COXpaHEHHE PABHOBECHUS B IKOCHUCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OMOC]ephl);

AKTUBHOE HENPUATHE JCUCTBHM, INPUHOCAIIMX BPEH OKPYXAIOIIEH INPUPOAHOW Cpele, YMEHHE NPOTHO3UPOBATh
HEOJAarONpUSITHBIE KOJIOTHUYECKHE MTOCIIEACTBUS NPEAIPUHUMAEMBIX AEUCTBUN U NPEJOTBPAIIATh UX;

HaJu4yue Pa3BUTOIO0 SKOJIOTUYECKOTO MBIIIJICHUs, SKOJOIMYECKON KYJIbTYPBI, OIBITA IEATEIBHOCTH JKOJIOIHYECKOU
HaIlpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCSA HMHU B ITO3HABATEJIIBHOW, KOMMYHHUKAaTMBHOW M COLIMAJIBHOM IIPAKTHUKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN AECSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM
IPAKTHUKH, OCHOBAHHOI'O Ha IUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLIEHCTBOBAHUE A3BIKOBOW M YMTATENBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOJCHUCTBUS MEXKY JIIOIbMU U MO3HAHUS
MHpA;

NOHMMaHue crneun@ruKy OMOJOrMM KaK HayKH, OCO3HaHHA €€ poiu B (OPMHUPOBAHUHM PALMOHAIBHOIO HAay4YHOI'O
MBIIICHHS], CO3JaHUH LIEIOCTHOTO NPEICTABICHUS 00 OKpPY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IECTBa,
B [TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U pELIEHUHU IPOOJIEM COXPAHEHHSI PUPOIHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JIsi COBPEMEHHOW LMBHIM3AIMU: O0ECHEYeHUs] HOBOI'O YPOBHS Pa3BUTHS
MEJUIMHBI, CO3JaHIe NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTeH BbIXOAA M3 TJI00ANbHBIX HKOJIOTMYECKUX MpoOJieM M oOecrneueHusl mnepexoia K yCTONYHMBOMY pPa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKMX 3HAHWWM B LENSAX MOBBIIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IPaAaMOTHOCTH 00ydYaromuxcs, GopMupyeMoi pu 3y4yeHUuu
OMOJIOTHH;



MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX HAyKax, CIHOCOOHOCTH HCIOJIB30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHHUS SIBJICHUI OKPYXKAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM U3MEHEHUI, YMEHNE
JeJ1aTh 00OCHOBaHHbBIE 3aKIOYEHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOUIMXCS IaHHBIX C IIEJIbIO MOJyYEHUs IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh OMOJOTUYECKIE 3HAHUA JJIsl PEUICHHs TPOOJIeM B pealbHBIX KU3HEHHBIX
CUTYaLMSIX;

OCO3HAaHUE ILCHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATh IIPOCKTHYIO M MCCIEI0BATEIbCKYIO
NEeATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPA30BAaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HAHUI M0 OMOJIOTHH B COOTBETCTBUU € KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro npeameta «bruomorusy BKIIOUAIOT: 3HAYMMbIE AJ1s1 (OPMHUPOBAHUS
MHUPOBO33pEHUsI  OOy4aIOIUXCsl MEXKIUCHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHayYHble TIOHATUSA, OTPaKaroIlne
LEJIOCTHOCTh HAyYHOU KapTHUHBI MUpa U CIeUU(PUKY METO/I0B IO3HAHMSI, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, IBJICHHE, MPOIIECC, CUCTEMA, HAYIHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, HCCIIEAOBaHNE,
HAONIO/IEHUEe, W3MEpPEeHHe, OKCIEPUMEHT | JPYyrue); YHUBEpPCAIbHbIE y4yeOHbIe JeWCTBHs  (TMO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITHBHBIE), oOecrieunBaromme (HopMupoBaHue (DyHKIIMOHAIBHONW TPaMOTHOCTH M COLMAIBHOM
KOMIIETEHIIMM ~ OOy4YaloluXCs;  CIIOCOOHOCTh ~ OOYyYarolUMXCsl  MCIOJIb30BaTh  OCBOEHHBIE  MEXJIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS B TO3HABATEIBHON U COL[MAJIBHOM MPaKTUKE.

B pe3ynbrare nu3yueHus OMOJIOTUM HAa YPOBHE CpPEeIHEro oOIIero oopa3zoBanus y ooyyaromerocs OyayT cqpopMUpOBaHBI
MO3HABATENbHBIE YHUBEpCAIbHBIE yUeOHBbIC JCHCTBHUS, KOMMYHUKATUBHBIC VHHBEpCajdbHbIe Yy4YeOHBIC JIEHCTBUA,
pETyJIATUBHbBIC YHUBEPCAJIbHbIE YUeOHbIEC JEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeameTHbIe pe3yiabTaTbl OCBOSHHS MPOTPaMMbl CPETHETO OOIIET0 00pa30BaHus JOKHBI OTPaXKaTh:

OBi1aeHne YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:



1) 6azoBble JJOrHYecKHe JAeiCTBUS:

CaMOCTOSTEIILHO (POPMYITHPOBATH U aKTYaJTU3UPOBAThH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHWM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINIJIEHUS (aHajau3a, CHHTE3a, CpaBHEHUS,
Kiaccudukauyu, o00OIIeHHUsS), pPaCKPhIBaTh CMBICT OHOJIOTMYECKUX TMOHATUN (BBIACIATh HUX XapaKTepHBbIC IPU3HAKU,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHSATUSIMU);

ONpeNeNaTh LEeNu MACSITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTHIKEHHS, COOTHOCUTH pEe3yJbTaThl
JESTEILHOCTH C TIOCTABIICHHBIMU LICIISIMU;

HCIIO0JIb30BaTh OMOJIOTMYECKHUE TOHATHUS JIsl OObSICHEHUS (PAKTOB U SIBJICHUN )KUBOU MPUPOJIHI;

CTPOHTH JIOTUUECKHE pacCYXIeHUs (MHIYKTUBHBIC, ICAYKTHBHBIC, 110 AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIIOUCHUS,

MIPUMEHSTh CXEMHO-MOJICJIbHBIC CPEACTBA ISl MPEICTABICHUSI CYIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMBbIX
OMOJIOTHYECKNX OOBEKTaxX, a TaKkKe MPOTUBOPECUHMH PA3HOTO0 pOJAa, BBISIBJICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIAaH pEIHICHUS MpoOJeMbl C YYETOM aHalM3a WMCEIONIMXCS MaTepUaJbHBIX U HeMaTepHAIbHBIX
PEeCypcoB;

BHOCUTHh KOPPEKTUBBI B JCATEILHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB LIEJISAM, OLICHUBATh PUCKHU MOCIEACTBUM
JESATEILHOCTH;

KOOPJAMHUPOBATH 1 BBITIOIHATH padOTy B YCIOBHIX pPeallbHOT0, BAPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE eHCTBHS:

BJIJIETh HAaBBIKAMU Y4E€OHO-HCCIIEIOBATEIbCKON M TMPOEKTHOM JEATEeIbHOCTH, HaBBIKAMHU pa3pelieHus MpoodiieM,
CITOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PEIICHMs] TPAKTHUYECKUX 3a7ad, MPUMEHCHHIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUBI ACATEIBHOCTH TI0 MOJYYSHUIO HOBOTO 3HAHUSI, €T0 UHTEPIPETALNH, MPEOOPa30BAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYAIlUsAX, B TOM YHUCJIE MPU CO3aHUN YUEOHBIX U COLUATIBHBIX TPOCKTOB;

(dbopMHUpPOBATH HAYYHBIN THUI MBIIJICHUS, BIAaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHA U METOJaMHU;



CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEILHON NEATEIHHOCTH U )KU3HEHHBIX CUTYyAIUsX;

BBISIBIIATh NTPUYMHHO-CJICICTBEHHBIC CBS3U M aKTYaJU3MPOBAThH 3a]ady, BBIIBUTATh THUNOTE3y €€ pelIeHUs, HaXOIUTh
apTYMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a71aBaTh MapaMeTPhl U KPUTEPHUH PEIICHHUS;

aHaJIM3UPOBATh TIOJYYEHHBIC B XOJI€ PEIICHUs] 3aJlaud pe3yJbTaThl, KPUTHYECKU OIICHUBATh HMX JIOCTOBEPHOCTD,
MIPOTHO3WPOBATH U3MECHEHHE B HOBBIX YCJIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBJIATH IEICHANPABICHHBIN TTOUCK TIEPEHOCA CPEJICTB M CIIOCOO0B IEHCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETb MEPEHOCUTH 3HAHMS B ITIO3HABATEIIbHYIO M MPAKTUUYECKYIO 00JIaCTH KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIC WJCH, TMpeiaraTh OPUTHHAIBHBIE TOAXOMbI W PEIICHHs, CTaBUTh MPOOJEMBI W 3a1adH,
JIOTTYCKAFOIINE AIbTCPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HWHGOpMau (TEeKCTe YYeOHOro mOCOOus, Hay4YHO-TIOMYJISPHON
IuTEpaType, OMOJOTUYECKUX CJIOBApSIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B MIHTepHeTe), aHaIu3upoOBaTh
nHQOpPMAITMIO pa3IMYHBIX BHIOB W (GOpM TIPEACTAaBICHHs, KPUTHYECCKH OIICHWBaTh €€ JOCTOBEPHOCTh U
HEMIPOTHBOPEYNBOCTH;

dbopMyIHpOBaTh 3alPOChl U MPHUMEHATH Pa3IMUYHbIE METOABI IPU TOHMCKE W OTOOpe OMOJIOTHYECKON HH(pOpMAIUH,
HEOOXOIMMOM JIJIs1 BBITIOTHEHHUS YICOHBIX 3a/1a4;

MpruoOpeTaTh OIBIT MCTOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJILTYpPY
AKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMpPATh ONTHUMaNIbHYIO (hOpMY MpeacTaBieHuss OUonorudyeckoil mHpopmanuu (cxemsl, rpaduki,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B Ka4eCTBE CpEACTBAa MpH paboTe ¢ OWojgornyeckod uHQPoOpManuen: MPUMEHSTh
XUMUYECKUE, ((U3NICCKHUE U MAaTeMaTHIYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIBI, a00OpeBHaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U
peoOpa30BhIBATH 3HAKOBO-CHMBOJIMYECKHIE CPECTBA HATJISTHOCTH;

BJIA/ICTh HABBIKAMU PACTO3HABAHUS U 3aIUTH HH(GOpMAITIN, THPOPMAITMOHHOM 0€30MacHOCTH JTMYHOCTH.



OBJiaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IECTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHHMKAIIMK BO BCeX cpepax >KU3HHU, aKTUBHO Y4aCTBOBATH B IUAJIOTE WM JUCKYCCUH IO CYIIECTBY
oOcyxmaemMoil Tembl (YMEHHME 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYKJIEHHUS OTHOCHUTEIHHO BBITIOJIHEHUS MpEAJiaraeMoil
3a/1a4M, YYUTHIBATh UHTEPECHI U COTVIACOBAHHOCTD MO3UIIUHN APYTUX YYACTHUKOB JUAJIOTa WK JUCKYCCUU);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBA OOLIEHUS, IOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HHKHOBEHUS KOH(PDJIUKTHBIX CUTYaIMi, YMETh CMATYATh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIEHWS W B3aUMOJICHCTBUS, MOHUMATh HAMEPEHHs JIPYTUX JOJEeH, MPOSBISATH
YBOXUTEJIBHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe GopMyIUPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl IesiTeJIbHOCTh:

NOHUMAaTh U HCMOJB30BATh NMPEUMYIECTBA KOMAHAHOW M WHIUBUIYAIbHOW pabOTHI MPU PEHICHUH OMOJIOTHUYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUSI TPYIIIOBLIX (POPM B3aMMOICUCTBUS MPU PEIICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO WJIEHA
KOJIJIEKTHUBA;

MPUHUMATh 1[EJTU COBMECTHOM NEATEeIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JCHUCTBUA MO €€ JOCTHUKEHUIO:
COCTABJISITh TUIAH JIEUCTBUM, paclpeiessiTh POiad C y4€TOM MHEHUU YYaCTHUKOB, OOCYX IaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIaJla U KaXXJOTO yYaCTHHKA KOMaHIbl B OOLIMKA pe3yJbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJICU C MO3UIIMH HOBU3HBI, OPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEAECHUE B PA3IMYHBIX CHUTYalUSAX, MPOSBIATH TBOPYECTBO H
BOOOpaXKeHHUE, OBITh HHUITHATHUBHBIM.

OBJiajieHue YHUBEPCAJIbLHBIMYU PEryJISITUBHBIMU J€iCTBUAMMU:

1) camoopranu3anusi:

MCIIOJIH30BaTh OMOJIOTUYECKHE 3HAHUS JJIS BBISBJIICHUSI IPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUsX;



BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWI IIEJICBBIC M CMBICJIOBBIC YCTAHOBKU B CBOMX JIEHCTBHSIX M TMOCTYIKAX IO
OTHOIIIEHUIO K KHMBOM MPUPOJIE, CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIIBHOCTh, BBISBJIATH IMPOOJIEMBbI, CTaBUTh U (OPMYJIHUPOBATH
cOOCTBEHHBIE 3a1a4M B 00pa30BaTEILHOMN ACATEILHOCTH 1 KU3HEHHBIX CUTYaITUsIX;

CaMOCTOSITEIIEHO COCTABJISITH TIJIAH PEIMICHUS TIPOOJIEMBI ¢ YIETOM UMEIONUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
Y MPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX TPEATIOUTCHH;

JeaaTh OCO3HAHHBIA BBIOOD, ApTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW HJPYIUIIMM B Pa3HbIX O00JACTIX 3HAHUW, MOCTOSHHO
MIOBBIIIIATh CBOM 00Pa30BaTENIbHBIM U KYJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsM, BHOCUTb KOPPEKTHBBI B JI€STEIBHOCTb, OLIECHUBATh COOTBETCTBUE PE3YyJbTaTOB
HEIISIM;

BJIJIETh HABBIKAMHM MO3HABATEIHLHON pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICTUTEIbHBIX MPOLIECCOB,
HX Pe3yJNbTaTOB U OCHOBAHMM, HCTIOJIb30BATh MPUEMBI peIICKCHH SIS OIICHKH CUTYaIluHi, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO TPUHUMATh PEIICHUS 0 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHATIU3E PE3YIbTATOB JEATCIBHOCTH,

MPU3HABATh CBOE MPABO U NIPABO IPYTUX HA OIIHNOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTo YeIOBEKA.

NPEAMETHBIE PE3YJIbTATHI



[IpeameTHBIE pE3yNbTAaTHl OCBOSHHUS CoJAepkaHUs ydeOHoro mpeamera «buonorus» Ha yraoyOn€HHOM ypOBHE
OpUEHTHPOBAHBI HA oOecreueHue nNpoPuiIbHOr0 00ydeHus: ooydaromumxcst Ononorud. OHU BKIIOYAIOT: CIICHU(PUIECKUE TS
OMOJIOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM 10 OCBOCHUIO, UHTEPIIPETALIMHU U TPEOOPA30BAHUIO 3HAHUMN, BUJIBI
JESTEABHOCTU IO MOJTYYEHUIO HOBBIX 3HAHUHM M UX MPUMEHEHMIO B PA3IMUHBIX YUYEOHBIX, a TAKKE B peajbHBIX KU3HEHHBIX
cutyanusx. [IpeaMeTHbie pe3yabTaThl IPEACTABICHBI IO TOJaM U3YUYCHHUS.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS yueOHOTO TipenMeTa «buonorus» B 10 Kiacce nOTKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUN B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH €CTECTBEHHO-
HAy4YHOU KAapTUHBI MHUpPA, B MO3HAHUU 3aKOHOB MPUPOJBI U PEIICHUH MPOOJIEM PalMOHAIBHOIO MPUPOJIONOIb30BaHUS, O
BKJIAJI€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX B pa3BUTHE OUOJIOTHY;

BJIQJICHUE CHUCTEMOM OMOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOINOJATaroIIe OMOJOTHUYECKHE TEPMHHBI U
MOHATUS (’KU3Hb, KJIETKA, OPraHnu3M, METa00JIMU3M, TOMEOCTa3, CAMOPETYJISIUsA, CAMOBOCIIPOU3BEACHUE, HACIIEACTBEHHOCTD,
M3MEHYMBOCTh, POCT U pa3BUTHE), Ouosornueckue Teopuu (kiaetounas teopus T. IlIBanna, M. llneitnena, P. Bupxoga,
XpOMOCOMHasi Teopusi HaciencrBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o 1meHTpax MHorooOpasus u
MIPOUCXOXKJICHUS KYJIBTYPHBIX PACTEHUM), 3aKOHBI (€IMHOOOpa3usi MTOTOMKOB MEPBOTO MOKOJICHHS, PACIICIIIICHUS, YACTOThI
raMeT, He3aBUCMMOro HaciueaoBanus [. Menpaens, roMOJIOTMYECKHX PSAOB B HACIEACTBEHHOM wu3MeHuumBoctn H. H.
BasunoBa), npuHIUIBEI (KOMITIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOTO TO3HAHUS, HCIOJIB3YEMbIX B OHOJOTMYECKUX MCCICIOBAHUSX IKUBBIX
00BEKTOB (OmHMCaHue, U3MEpPEHNe, HaOI0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DYKAPHUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4uclie OakTepuii, rpu0OOB, pacTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U
CHUCTEM OPTraHOB PaCTEHUM, KUBOTHBIX, YEJIOBEKA, ITPOLIECCOB JKU3HEIEITCIILHOCTH, MIPOTEKAIOIIUX B OpraHU3MaxX pPacTCHUH,
KUBOTHBIX U YEJIOBEKa, OMOJIOTMUECKHX IMPOIIECCOB: OOMEHa BEHIeCTB (MeTaboIM3M), MPEeBpAIEHUs SHEPTHH, OpPOXKEHUS,
aBTOTPO(HOTO H TEeTepOTPO(HOrO0 THUMOB TMHUTaHUA, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a, TraMeToreHesa,
AMOpHOTEHE3a, MOCTAIMOPHUOHAIBLHOTO PAa3BUTHS, PA3MHOKEHUS, WHIUWBHUIYaJbHOI'O Pa3BUTHUS OpraHu3Ma (OHTOTCHE3a),
B3aUMOJICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;



YMEHHE yCTaHABIMBATh B3aWMOCBS3M MEXIYy OpraHOMJAMHU KIETKM UM HMX (PYHKIHMSIMH, CTPOECHHEM KIETOK pa3HbIX
TKaHeW W uX (PyHKUMAMH, MEXAYy OpraHaMU U CUCTEMaMH OPraHOB Y PACTEHUH, )KMBOTHBIX U YETIOBEKa M MX (DYHKIUSIMH,
MEXIYy CUCTEMaMH OPraHOB M UX (QYHKIUIAMH, MEXIY dTalaMyd 0OMEHa BEIECTB, dTallaMy KJIETOYHOTO ITUKJIA U KU3HEHHBIX
[IUKJIOB OPraHu3MOB, dTanaMu SMOPHUOHAIBLHOTO Pa3BUTHS, T€HOTUIIOM U (EHOTUNOM, (PEHOTHIOM M (haKTOpaMu Cpeibl
0o0uTaHUS;

YMEHHE BBISBISTH OTIMUUTEIbHBIC PU3HAKH KUBBIX CUCTEM, B TOM YMCJIE PACTCHHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIME APTyMEHTHI, OWOJIOTMYECKYI0 TEPMHUHOJOTHUI0O U CHUMBOJMKY IS
JI0Ka3aTeNbCTBA POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIT,

YMEHHE pellaTh OWOJIOrMYECKHUEe 3aJauyd, BBISIBISTH PUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY HCCIEAYEMbIMU
OMOJIOTHYECKUMH MTPOLIECCAaMU U SIBICHUSMU, I€TIaTh BBIBOABI M POTHO3bI HA OCHOBAHWU TIOJYYCHHBIX PE3yIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPAKTUYECKUME padoOThI, COONIOAATH IpaBWwiIa HpU paboTe ¢ y4yeOHBIM M
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh MX SKCHEPUMEHTAIBHBIMU CPEICTBAMHU, POPMYIUpPYS LEJb HCCIEAOBAHNUS,
aHAJIM3UPOBATh MOTYUYECHHBIE PE3YJIbTAThl U J€NaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B yU€OHO-UCCIEI0BATEILCKON paboTe 1Mo OMOJIOTHH, SKOJIOTUU U MEAUIIMHE, IPOBOAUMOM Ha 0a3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIATh MOTYYCHHBIC Pe3yIbTaThl HA YACHUYECKUX KOH(DEPEHITHIX;

YMEHHUE OILICHMBAaThb JTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIIEJOBaHUM B 00JaCTM OHOJOTMM U  METUIMHBI
(KIIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HANpaBICHHOE W3MEHEHHWE TIeHOMa M CO3/1aHHe TPaHCTE€HHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccroHaTIbHON ACSTEIRHOCTH B 00JacTH OHOJIOTHH,
MEIHUIMHBI, ONOTEXHOJIOTUH, BETEPUHAPHUHU, CEIBCKOTO X03SHCTBA, MUIIEBON MPOMBIIIIECHHOCTH, YIIIyOJIsTh TO3HABATEIbHBIHI
MHTEPEC, HaIPABJICHHBII Ha OCO3HAHHBI BHIOOP COOTBETCTBYIOLIEH Mpodeccuu H NPOAOHKEHHE OHOJIOTHYECKOTOo
o0pa3oBaHMsI B OPTaHU3AIUAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO npenmMeta «buomnorusy B 11 knacce NOKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUH 3aKOHOB IPUPOJIbI U PEUICHUH 3KOJOTHYECKUX MPOOJIEM YeI0BEYECTBa, a



TaKkK€ B PEIICHWH BOMPOCOB PAIMOHAIBHOTO TPHUPOAOIOIH30BaHMSA, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K
MIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUNUCKHX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH,

yMEHHUE BIAJACTh CUCTEMOW OWOJOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET OMPEJEICHUS U MOHUMAaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIINUX OMOJIOTMYECKMX TEPMUHOB M TMOHATHMA (BHA, 3KocucTema, Ouocdepa), OMOIOTHYECKHE TEOPHUH
(aBomononHas teopust Y. JlapBuHa, cuHTeTHMYeckas Teopus s3Bomounuu), ydyenus (A. H. CesepuoBa — 0 myTsix u
HampaBlieHUsX 3Bojronuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHerudyeckoro paBHoBecus JIx. Xapau u B.
Baiin6epra, 3apozsieBoro cxojctsa K. M. bapa), npasuna (Munumyma FO. JInbOnxa, 3K010ruuecKoil nmupaMuabl IJHEPTUH ),
runoressl (runore3a «mupa PHK» V. ['unbepra);

yMEHHUE BIAJETh OCHOBHBIMU METOJAMH HAY4YHOTO TMO3HAHUS, HCIOJIb3yeMbIMU B OHOJIOTHUECKUX HCCIICTOBAHUIX
KUBBIX OOBEKTOB M SKOCHCTEM (OMHCaHUE, U3MEPEHHUE, HAOIIOJCHUE, IKCIEPUMEHT), CIIOCOOAMU BBISIBICHUS U OIEHKHU
AHTPOTOTECHHBIX U3MEHEHUN B IPUPOJIE;

yYMEHHUE BBIJICTSATh CYIECTBEHHbIC MPHU3HAKH: BUJIOB, OMOTEOIICHO30B, SKOCUCTEM U OHOochephl, CTaOUIU3UPYIOIIETO,
JIBMKYIIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa, AJNIONATPUYECKOTO U CUMIIATPUUECKOTO BUI000pa30BAHMS, BIUSHHUS
JBYDKYIIUX CHJI DBOJIIOIIMM HA T€HO(OH] MOIMYJISIUHU, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, YepeIOBaHUS
HaIlpaBJICHUI 3BOJIIOLIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXAYy MPOLECCAaMU HBOJIOIUH, JBWXKYIIMMH CHJIAMU aHTPOIIOTEHE3a,
KOMITOHEHTaMH Pa3JIMYHBIX 9KOCUCTEM U MPUCITOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATh OTIWYUTENbHBIC TPU3HAKH JKUBBIX CHCTEM, IPHUCIOCOOJIEHHOCTh BHJIOB K cpelie OOuTaHwus,
a0MOTMYECKUX M OMOTHYECKMX KOMIIOHEHTOB ASKOCHUCTEM, B3aWMOCBSI3€Hl OpPraHM3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX
W3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTMYECKYI0 TEPMHUHOJOTUIO M CHUMBOJUKY A
JI0Ka3aTelIbCTBA POJICTBA OPTaHM3MOB PAa3HBIX CHCTEMATUYECKHX TPYII, B3aHMMOCBSI3U OPraHW3MOB M CpPEIbl OOUTaHUS,
€AMHCTBA YEJIIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHUsS MHOTO0Opa3usi BUIOB M OKOCHCTEM KaK YCIIOBHUS
COCYUIECTBOBAHUS MPUPOJIbI U YEIOBEUECTBA;

yMEHUE peliath OWOJOTHMYECKHE 3a7adyH, BBISIBISThH MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY HCCIEAYEMbIMU
OMOJIOTUYECKUMH MPOIECCAMU U SIBIEHUSIMU, JI€JIaTh BHIBOJIBI U MIPOTHO3BI HA OCHOBAHUU MOJTYYCHHBIX PE3yJIbTATOB;



YMEHHE BBIMOJHATH JIa0OpAaTOPHBIE M MpPaKTUYECKHWe paboThl, COOMIONaTh MpaBWiIa Hpu padboTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYI0OBAaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, MIPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEICTBAMH, POPMYIHUPYS LIETb HUCCIEIOBAHUS,
aHAM3UPOBATH MOJyYEHHBIE PE3YIbTAThI U JeNIaTh BHIBOJIBL;

YMEHHE Y4acTBOBATh B Y4€OHO-HCCIIEI0BATENbCKOM paboTe O OMOJIOTHH, SKOJIOTUU U MEIULIMHE, TPOBOIMMOI Ha 0aze
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYUYCHHbIC PE3YyIbTaThl HA YUCHUYECKUX KOH(DEPEHITHIX;

YMEHHE OIICHHBATh THUIOTE3bl U TECOPUU O MPOUCXOXKICHUHM >KU3HU, YEJOBEKAa M YEIOBEUYECKHX pac, O MPUYMHAX,
MOCJEACTBHSIX M CIIOCO0ax MpeoTBpalleH s rI100aabHbIX H3MEHEHH B buocdepe;

YMEHHE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedl mNpodecCHOHAIbHOW NEATENbHOCTH B 00sacTu OMOJIOruw,
HKOJIOTUH, TIPUPOOTIOIB30BAHMS, MEIULIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPHUHAPUHU, CETTHCKOTO XO035SHUCTBA, MUIICBON
MPOMBINIJICHHOCTH, YIIyOJNATh TO3HABATENIbHBI WHTEpEC, HAMpaBICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccuu U MpOJOIDKEHUE OMOJOTHYECKOrOo OOpa30BaHMs B OpPraHU3alUsAX CPEIHEro NMpo(ecCHOHAIBHOIO U BBICLIETO
o0pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBbIe cuCTEMBI M UX U3yUYEHUE 2 1 https://lesson.edu.ru/06/10
3 buosnorust kietku 0.5 https://lesson.edu.ru/06/10
4 XuMHYecKasi OpraHUu3aIus KICTKA 10 1 https://lesson.edu.ru/06/10
3) Crpoenrie u GyHKIUHU KICTKU 8 https://lesson.edu.ru/06/10
6 OOMCH BEILCCTB U MPCBPAIIICHHC SHEPTHH B 9 1 1 https://lesson.edu.ru/06/10
KJIETKE
7 HaCHeHCTBeH?ag HHpOpMaLI 1 9 0.5 https://lesson.edu.ru/06/10
peaym3anys €€ B KIIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1 https://lesson.edu.ru/06/10
9 CtpoeHre U QyHKIIMH OpPraHU3MOB 17 15 https://lesson.edu.ru/06/10
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 15 https://lesson.edu.ru/06/10
11 Penietiia — mayka 0 HACCACTBEHHOCTH H 2 0.5 https://lesson.edu.ru/06/10
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1 https://lesson.edu.ru/06/10
14 ['eHeTHKa YemoBeka 3 0.5 https://lesson.edu.ru/06/10
15 Cenekiusi OpraHu3MOB 4 1 https://lesson.edu.ru/06/10
16 brorexHonorus u CHHTETHYECKast OMOJIOTHS 4 1 https://lesson.edu.ru/06/10
17 PesepBHOE Bpems 1 https://lesson.edu.ru/06/10



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
buonorus kak KOMIUIEKCHas HayKa U
1 KaK 4acTh COBPEMEHHOI'0 OOIIIECTBA. 1 https://lesson.edu.ru/06/10
JKuBble cuCTEMBI U KX CBOMCTBA
2 Bxoanas koHTpoJsbHas padbora 1 1 https://lesson.edu.ru/06/10
YpoBHEBas OpraHu3anus )KUBbIX
3 P P B 1 https://lesson.edu.ru/06/10
CUCTEM
Hcropust OTKpBITUA U U3YYEHUS KIIETKH.
4 p P - 1 https://lesson.edu.ru/06/10
Kiterounas teopus
Meroasl MOJIEKYJIIPHON U KJIETOYHON
o6uosoruu. [IpakTnueckas padora
«M3yueHne METOIOB KIETOYHOMN
5 i A 1 0.5 https://lesson.edu.ru/06/10
Ouosioruu (xpomarorpadus,
anekTpodopes, muddepeHirnaibHoe
uentpudyruposanue, [1LP)»
6 XUMHYECKUH COCTAB KIETKH 1 https://lesson.edu.ru/06/10
MuHepaibHbIE BEMIECTBA KIETKH, UX
7 P m 1 https://lesson.edu.ru/06/10
Ouosoruyeckas poib
Oprannueckue BeIiecTBa KJIETKH —
oenku. JlaboparopHas pabota
8 PaTopHas p 1 0.5 https://lesson.edu.ru/06/10

«O06HapyxeHue OEIKOB C IIOMOIIBIO
Ka4YECTBCHHBIX peaKHHﬁ»



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

CoiicTBa, KnaccuuKanys u GyHKIUN
0esKoB

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

10

11

Opranuyeckue BEIECTBA KIETKU —
YIJI€BOABI

OpraHuyeckue BellecTBa KIETKH —
TN B

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

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

12

Crpoenne u pynkuun ATD. Ipyrue
nykieosuarpudocdars (HTD)

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

13

Hykneunossie kucnorsl. [JHK u PHK.
Jlaboparopuas padota «VcciienoBanue
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JInIHBIX OPTaHU3MOBY

0.5

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

14

15

16

CexBenuponanue JIHK. MeTobl
T€HOMHKHU, TPAHCKPUIITOMHKH,
IIPOTEOMHUKHU. METO/IbI CTPYKTYPHOU
ouooruu

Tunel knerok. [Ipokapuornueckas
KJIETKa

Kontponbnas padota "Xumudeckuit
cocTaB KJIeTKn"

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

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

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

17

CrtpoeHue 3yKapuOTHIECKON KIIETKH.
[IpakTuueckas pabora «M3yuenue
CBOMCTB KJIETOUHOI MEMOpPaHbI»

0.5

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

18

19

[ToBepXHOCTHBIN anmapar KJIETKU

OnxHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.

IIpakTuyeckas padora «M3yueHnue
JBUKECHHUS LIUTOIJIA3MBbI B
PaCTUTENBHBIX KIIETKAX)»

0.5

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

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



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

20

21

[TonyaBTOHOMHBIE OPraHOUIBI KJIETKHU:
MUTOXOHJIPHH, TIIIACTU/IBL.
JlaboparopHas padorta «/ccnenoBanue
IJ1a3MOJIN3a U JICTIIIa3MOJIN3a B
PACTUTEIBHBIX KIETKaX»

HememOpaHHble opraHon/Ibl KJIETKH

0.5

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

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

22

23

Crtpoenue u QyHKIMHU Aapa

CpaBHuTeNbHAs XapaKTePUCTUKA
KJIETOK 3yKapHoT. JJabopartopHas
pabota «3ydyeHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHHU3MOBY

0.5

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

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

24

25

26

AcCCUMWISITIHS U TUCCUMIJISIINS — JBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaIuTHIeCKOU
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMmIIa3bl WIK KaTaaas3bl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosin3Ma.
JlaGopatopnas pabora «3yuenue
(epMEeHTaTUBHOTO pacUIeTIICHUs
IIEPOKCUJIA BOJAOPOIA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

benku-akTuBaTops! U OENKH-
UHTUOUTOPHI

0.5

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

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

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

27
28

ABTOTpOGHBINH TUII OOMEHA BEIIECTB

dorocunres

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

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

29

XemocuHTtes. JlabopaTopnast pabota

0.5

https://lesson.edu.ru/06/10
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«CpaBHeHue npoleccoB (GpoTocuHTe3a U
XEMOCHHTE3a

AHa’poOHBIC OpraHu3MbL. Bubl
Oposxenus. JlabopaTopHas pabora

30 https://lesson.edu.ru/06/10
«CpaBHEHHUE TIPOIECCOB OPOKECHUS U
TIBIXAHUSD)

31 AA9PODHBIC OPraiH3MLI. JTarlbl https://lesson.edu.ru/06/10
HHEPreTUIEeCKOro ooMeHa
DHeprus MeMOpPaHHOTO IPaiueHTa

32 nporoHoB. Cunrte3 AT®: pabota https://lesson.edu.ru/06/10
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpu4HOro CHUHTE3a https://lesson.edu.ru/06/10

34 TpaHCKpUILIMS — MATPHHHbI CHITE3 https://lesson.edu.ru/06/10
PHK

35 Tpancnsamus u e€ 3tarnbl https://lesson.edu.ru/06/10

36 Koanposarine amutokicior. Poits https://lesson.edu.ru/06/10
pudocom B OmocuHTe3€e Oenka
Opranu3zaiys reHoMa y IpoKapuoT u

37 JyKapuoT. MOJIEKYJIApHBIE MEXAHU3MBbI https://lesson.edu.ru/06/10
IKCIIPECCHH T€HOB Y dYKapHOT.

38 Konrtponbnas padora "Metabonausm" https://lesson.edu.ru/06/10
Bupycbl — BHEKJIETOYHBIE (OPMBI

39 PKHSHH 1 OOIIUIATHEIC 1APaSHTEL. 0.5 https://lesson.edu.ru/06/10
[IpakTuueckas pabora «Co3nanue
MOJIEITA BUPYCa»

40 Bupycrisie 3360H6Baljm1 Hertoeia, https://lesson.edu.ru/06/10
KUBOTHBIX, PACTCHUI

41 Hanorexnonoruu B 6uonoruu u https://lesson.edu.ru/06/10



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

42 JKu3HEHHBIN UK KICTKH https://lesson.edu.ru/06/10
43 Matpuunsiii cunte3 JJHK https://lesson.edu.ru/06/10
Xpomocomsl. JTaboparopHas pabota
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5 https://lesson.edu.ru/06/10
MUKpOTIperaparax»
45 JleneHue KIETKH — MHTO3 https://lesson.edu.ru/06/10
Tunsl kietok. Kapuokunes u
uutokunes. Jlaboparopnas padora
46 «Ha0OmroneHre MuTO3a B KJIeTKax 0.5 https://lesson.edu.ru/06/10
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynsuus >KM3HEHHOTO LHKJIA KIIETOK https://lesson.edu.ru/06/10
48 OpranusMm Kak €IMHOE 11eJ10€ https://lesson.edu.ru/06/10
49 Tkartin pacternit. JlaGopatopias 0.5 https://lesson.edu.ru/06/10
paborta «3ydueHne TkaHel pacTeHU»
TkaHU )KMBOTHBIX U YEJIOBEKA.
50 Jlaboparopnast pabota «3yuenue 0.5 https://lesson.edu.ru/06/10
TKaHEH KUBOTHBIX)
Opranbl. CucTeMbl OpraHoB.
51 JlaGopatopnas pabora «3yuenue 0.5 https://lesson.edu.ru/06/10
OpTaHOB I[BETKOBOTO PACTEHUS
52 Ornopa Tena opraHu3MOB https://lesson.edu.ru/06/10
53 JIBI>KEHHE OPTaHU3MOB https://lesson.edu.ru/06/10
54 [Iuranue oprannu3zMoB https://lesson.edu.ru/06/10
55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX. httos://lesson.edu.ru/06/10

HI/IIIIeBapI/ITeJ'II)HaSI CHUCTEMaA YCIIOBEKaA
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56

JIpIXaHue OpraHu3MoB

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

HBIX&HI/IC ITO3BOHOYHBIX > KMUBOTHBIX U

S7 https://lesson.edu.ru/06/10
YyeJIoBeKa

58 TpaHcopT BENIECTB y OPraHU3MOB https://lesson.edu.ru/06/10
K

59 POBCHOTHA CHCTEMa HOIBOROTHBIX https://lesson.edu.ru/06/10
KUBOTHBIX U YEIIOBEKA

60 Brinenenue y opranu3zmMoB https://lesson.edu.ru/06/10

61 3amuTa y OpraHu3MoB https://lesson.edu.ru/06/10

62 NMMmyHHast cucTeMa yenoBeKa https://lesson.edu.ru/06/10
P

63 AHIPLRIMOCTS 1 pELy AL Y https://lesson.edu.ru/06/10
OpraHHU3MOB
I'ymopanbHas peryssius u

64 SHJIOKpUHHASI CUCTEMA )KUBOTHBIX U https://lesson.edu.ru/06/10
YeJIoBeKa

65 ®opMbl pa3MHOKEHUS OPTaHU3MOB https://lesson.edu.ru/06/10

66 [TosioBOC pazMHOKEHUE https://lesson.edu.ru/06/10

67 Meiio3 https://lesson.edu.ru/06/10
lMameTorenes. OOpazoBaHue U pa3BUTHE

. JIab

68 HOTOBRDX ICHICTOK, StabOpaTopHa 0.5 https://lesson.edu.ru/06/10
pabota «3ydyeHne CTpOeHUs MOJTOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpemapaTax»
141

69 FUANBIVIYAILHOC PasBITHe https://lesson.edu.ru/06/10
OpraHU3MOB — OHTOTCHE3
3 .

70 AIJIAIIEA OPTatioB H THAHCH I3 https://lesson.edu.ru/06/10
3apOIBIIIEBHIX JINCTKOB
P .

71 OOT T DASBITHE MUBOTHBX 0.5 https://lesson.edu.ru/06/10

JlaGopatopHnas pabota «BeisiBieHue
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IIPHU3HAKOB CXOJACTBA 3aponblme171
ITIO3BOHOYHBIX XMBOTHBIX)»

72

PasMHOkXEeHHME U pa3BUTHE PACTCHUM.

Jlaboparopuas pabota «CtpoeHue
OPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

0.5

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

73

74

75

76

I/ICTOpI/Iﬂ CTAaHOBJICHUA U PAa3BUTUA
ICHCTUKH KaK HAayKU

OcHOBHBIE IOHATHUS U CUMBOJIBI
reHeTuku. JlabopaTopHas pabora

«Ipo3odumna kak 00BEKT TeHETUIECKUX

HCCHGHOB&HHﬁ))

3aKOHOMEPHOCTH HacIeI0BaHUs
pu3HaKoB. MoHOruOpuaHOE

ckpemuBanue. [Ipaktuueckas pabota

"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKpPEIUBAHUS Y
po30¢uis"

]_II/ITOJ'IOFI/IIIGCKI/IC OCHOBBI
MOHOI‘I/I6pI/II[HOl"O CKpCHIUBaHUA

0.5

0.5

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

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

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

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

77

AHanmm3upymrolee CKpeuuBaHue.
HenosnHnoe nomuanpoBanue

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

78

79

JIMrnbpuiHoe CKpeuBaHme.
[IpakTuueckas padora «M3ydyenue
pe3yNIbTaTOB TUTHOPUAHOTO
CKpEITUBaHUS Y APO30(DHITBI

[luTonormyeckrue OCHOBEI
JTUTUOPUTHOTO CKPEITUBAHUS

0.5

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

https://lesson.edu.ru/06/10
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80

CHeHHeHHOC HACJICAOBAaHUC IIPU3HAKOB

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

81

82

XpOoMOCOMHasi TEOpHs
HACJIEICTBEHHOCTHU

I'enetuka noina

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

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

83

84

I'enoTun Kak 11€10CTHAs CUCTEMA

['eneTnyeckunii KOHTPOJIb PA3BUTHS
pacTeHHUid, )KUBOTHBIX U YeJIOBEKa

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

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

85

N3MeHuYnBOCTD MpH3HAKOB. Buibl
U3MEHUYUBOCTH

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

86

87

88

MoaudukarmoHHass K3MEHYUBOCTh

BapuainmoHHslii psa v BapualimoHHas
kpuBas. JlaboparopHas padora
«HccnenoBanue 3akOHOMEpHOCTEH
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

I'enoTHIIMYECKasd U3MEHUUBOCTb.
KomOnHaTHBHAS H3MEHYHBOCTD

0.5

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

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

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

89

MYTaIII/IOHHafl U3MCHYUBOCTB.
[IpakTuueckas padora «Myrtauuu y
Ipo30(uis! (Ha TOTOBBIX
MHUKpOITpernaparax)»

0.5

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

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
nporiecca. DIMUTCHETHKA U
SIMMUT'CHOMUKA

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

91

I'enetuka yenoBeka. [IpakTudeckas
pabora «CocTaBiieHre U aHAIHN3
POIOCIOBHOM»

0.5

https://lesson.edu.ru/06/10
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MeToabl MEAUIIUHCKON I'e€HETUKH.
3HaueHne MEIUIIMHCKON TEHETUKHU B

92 1 https://lesson.edu.ru/06/10
MPEJOTBPAICHUH U JICYCHUU
TCHETHUYECKUX 3a00JICBaHUI YeJI0BEKA.

93 KonTponbnas pabora "I'enernka” 1 https://lesson.edu.ru/06/10
OCHOBHBIE TIOHSITHS CEJICKIIHH.

94 JlaGoparopras pabora «Hquf e 1 0.5 https://lesson.edu.ru/06/10
COPTOB KYJIbTYPHBIX PACTECHHUI U MTOPOJT
JOMAITHUX KHUBOTHBIX)
MeTob! celneKIIMOHHON paboThI.

95 Jlaboparopnas pabota «H3yueHue 1 0.5 https://lesson.edu.ru/06/10
METOIOB CEIICKIIUU PACTCHUIT»
JIOCTHOKEHHMSI CEJIEKIIUU PACTCHUH U

96 KUBOTHBIX. [IpakTHueckas padora 1 https://lesson.edu.ru/06/10
«[IpuBHBKa pacTeHUI»
CoxpaHeHue, u3y4eHue u

97 HCIOJIb30BaHNE TeHETUICCKUX 1 https://lesson.edu.ru/06/10
pecypcoB
buoTexHoorus kak Hayka u OTpacib

98 npousBojcTBa. [IpakTrueckas pabora 1 0.5 https://lesson.edu.ru/06/10
«3yueHne 06beKTOB OMOTEXHOIOTUN

99 OctosHbie HanvpaBneHm 1 https://lesson.edu.ru/06/10
CUHTETHYECKOI Onosoruu

100 IIpomexyTouHas aTTecTalus https://lesson.edu.ru/06/10

101 XpOMOCOMHas U TeHHasl HHKEHEepUs https://lesson.edu.ru/06/10

102 MeaunuHcke OMOTEXHOJIOTHI https://lesson.edu.ru/06/10

OBIIEE KOJIMYECTBO YACOB I10 102 135
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIHME CHIIBI SBOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
5 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BblsBIEHNE U3MEHUYMBOCTH Y '
oco0eilt 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPHI 3BOIIOLUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U UIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMUYECKHE U MaTEMaTUYECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA

24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU

o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie

26 JloHay4HBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.

29 Jlaboparopunas pabota «3yueHue u 05
OIMCaHNE UCKOMAEMbIX OCTaTKOB JIPEeBHUX '
OpPTaHHU3MOBY

30 HauanpHbie oTansl opraHnyeckomn
HBOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3y4yenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHH Pa3HBIX OTIIEIIOB)»

33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas

34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OcCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yduenne ocobOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 ITaneorenerrka u najgeoreHOMHUKa

47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTanuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! skonoruu. Jlabopatopnas padora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Aobuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisiBicHHE 1 0.5
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, INIOTHOCTh, BO3pACcTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPa MOMYJISIIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSIH PACTCHHI K PACCEICHUIO

69 Bun kak cucrema nomyssui

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKkocucTeMa Kak OTKpbITas CUCTEMA

73 KpyroBopot BelecTs 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEeIN IKOCUCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUI

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 Yuenne B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

01 AHTpPONOr€HHOE BO3/ICUCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o Teme «MaKpOolIBOIIOIHUA U 1
e€ pe3ysIbTaThD»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMiIe»

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O6o6menne o Teme «OpraHu3Mbl ¥ cpena 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75
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YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* buosorus. buonornyeckue cucTeMsl U Iporiecchl; yriayonenHoe ooyuenue, 10 kmace/ Tepemor A.B., Iletpocosa P.A.
O6mecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCThIO « IOl MHEMO3MNHA»
* buonorus. buonornyeckre cucTeMbl U IpoIiecchl; yriayodinenHoe ooyuenue, 11 kmace/ Tepemon A.B., Ilerpocosa P.A.

O6m1ecTBO ¢ orpannueHHON 0TBETCTBEHHOCTHIO « IOl MHEMO3NHA»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

[Taceynuxk B.B. lIIseros I'. I'. O6mas ouonorusa. 10-11 xiaccel. MeToamnueckoe rmocooue.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru

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






