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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6HOMy npeamery «buonorus» (nanee - Onosorusi) Ha ypoBHE
cpenHero ooero oopa3oBanus pa3paboraHa Ha ocHoBe dDenepanbHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®eneparun», OIOC
COO, Konuenuuu mnpemnojaBaHusi ydeOHoro mpeamera «bUOJOTHS» U OCHOBHBIX
noJjoxeHui enepanbHoOi paboyeil mporpaMMbl BOCIIUTAHUS.

Cornacro mnonoxenussm @OI'OC COO mnpoduiibHble y4eOHbIE TMPEIMETHI,
u3ydyaeMble Ha YIIIYOJEHHOM YpPOBHE, SBIAIOTCA crocoOoM auddepeHpanuu
0o0y4yeHUs1 Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHUsS M MPHU3BAHBI OOECMEYUTH
IPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOLIMM, CpEIHUM OOIUUM, CpEAHUM
npodeccuoHaNbHBIM M BBICIIUM OOpa3oBaHHEM. B To ke BpeMsi KaKIbplid U3 3TUX
y4eOHBIX NPEAMETOB JOKEH OBITh OPUEHTHPOBAH HAa NPUOPUTETHOE pELICHHE
o0pa3oBaTeNbHbIX, BOCHUTATENbHbIX M pPa3BUBAIONIMX 3aJay, CBSI3aHHBIX C
npodopueHTanueii 00yJarommxcs U CTUMYJIHPOBAaHUEM HHTepeca K KOHKpPETHOMH
00J1lacTH HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH, MEIMIIMHOM, IKOJOTHEH,
IICUXOJIOTHEH, CIIOPTOM WJIM BOEHHBIM JI€JIOM.

[Tporpamma no yuebHoMy npeamery «buonorus» naér npeacTaBieHHUE O LEIu U
3ajjauax U3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOn€HHOM YpOBHE,
ompezenser o0sA3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COAEpKAHUE, €ro
CTPYKTYPUpPOBaHME IO paslenaM M TEeMaM, paclpelesieHHe II0 Kiaccawm,
PEKOMEHAYET TOCIEAOBATEILHOCTh H3yYEHHUs y4yeOHOro marepuana ¢ yd€Trom
MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyuaromuxcsa. B mporpamme mo 6Moyoruu peain3oBaH
NPUHIUI TPEEMCTBEHHOCTH C U3y4YE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpazoBaHusi, Oyarogapss 4YeMy TNPOCMATPUBAETCS  HAIMpPaBICHHOCTh  Ha
nocjenyromee pa3BUTHE OHMOJIOTUYECKUX 3HAHWW, OpPUEHTHUPOBAHHBIX HA
dbopMUpOoBaHHE  €CTECTBEHHO-HAy4YHOI'O  MHPOBO33PEHHS,  HKOJOTMUECKOIO
MBILIUIEHUS, PEICTABICHUN O 3J0POBOM 00pa3e *KHU3HH, Ha BOCIIUTAHHE OEPEexKHOT0
OTHOLICHMsSI K OKpY’Karollled NpupoaHoH cpene. B nmporpamme mo OMOJIOTUU TaKkxKe
MoKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buomorus» B peanuzanuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM, METaNpeAMETHBIM U
OPEIMETHBIM pe3yibTaTaM oO0y4deHHs M B (OPMHPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBATENbHON AESTEIbHOCTH O0YYarOIIMXCs 10 OCBOCHHUIO COACpPKAHUS
Ouosiornyeckoro o0pa3oBaHUs HAa YPOBHE CPEIHET0 00111ero oopa3oBaHusl.

VYuebubiii mpeamer «buonorus» Ha ypoBHE CpeAaHEro oOmero oOpa3oBaHUs
3aBepluaeT OMOJIOruYeckoe 0Opa3oBaHKE B IIKOJIE U OPUEHTHUPOBAH HA PACILIUPEHHE
U yriiyOJeHre 3HaHUH 00y4Jaromuxcs 0 )XKUBON MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U
KJIETOYHOW OMOJIOTHHU, SMOPUOJIIOTUN U OMOJIOTUM PA3BUTHS, T€HETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, BOJIIOLMOHHOTO YYEHHS U SKOJIOTHH.

Nzydyenne yueOHoro mnpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OpUEHTUPOBAHO HA IMOATOTOBKY OOYyYaroOIMXCS K MOCIEAYIOLIEMY MOIYyYEHUIO
Ouonormueckoro  oOpa3oBaHHMs B By3aX W OpraHuM3alMsX  CPEIHEro
npodeccHoHaIbHOT0 00pa3oBaHus. OCHOBY €ro COAEp)KaHUsl COCTABISIET CHCTEMa



OMOJIOTMYECKMX  3HAHWUH, TOJIYYEHHbIX IpPU  M3YyYEHHH  OOYy4arOLIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKHX pPa3fesioB OMOJIOTMHM Ha YpPOBHE OCHOBHOI'O
oOmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS MNOJy4yaroT pa3Butue. Tak,
paciliupeHbl U yriayOsieHbl OHOJOTMYECKHe 3HAaHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpPraHU3ME UYEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HH,
JIOTIOJIHUTENIBHO BKIIIOUEHB! OMOJIOTUYECKHUE CBEAECHUS MPUKIIAJHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHPHI ISl MOCIEIYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Tarkke HHTErpanus OHOJOTMYECKHUX 3HAHMH C
COOTBETCTBYIOUIMMHU 3HAHUSIMH, IOJTYYEHHBIMH OOYYAIOIIUMUCS IPU HU3YHYEHHUH
¢u3uKy, XUMUH, reorpaguu 1 MaTeMaTHKU.

Crpykrypa mnporpammsl 1o ydyeOHomy mpenmMery "buomorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI M HBOJIIOLMOHHBIM MOIXOABl K W3YYEHHIO OHOJIOTHH.
CornacHo UM, M3Y4arOTCsl CBOIMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE AJIs KUBBIX
CHCTEM DPA3HOTO YPOBHS OpraHMU3allM{, 3BOJIOIMH OPraHUYECKOro Mupa Ha 3emiie,
COXpaHEeHMsI OMOJIOTMYECKOT0 pa3Ho0Opasus miaHeTsl. Tak, B 10 ki1acce u3yyarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH Ouonoruu, >MOpUOJIOTHM U OHOJIOTHU
pa3BUTHSA, T€HETHKU U CEJIEKIMH, OMOTEXHOJOIMH M CHHTETUYECKON OMOI0ruw,
aKTYaIM3UPYIOTCSl 3HaHUS OOydaroluxcs Mo OOTaHUKE, 300J0IMM, AaHATOMUHU,
¢busmonorun yenoBeka. B 11 kiacce M3ydaroTCsi SBOJIIOIMOHHOE YYEHUE, OCHOBBI
AKOJIOTHHU U yUYeHHE 0 ouocdepe.

VYueOuslil npeamet «buonorusy» nmpu3BaH 00eCeunTh OCBOCHHE 00yUYalOIUMUCS
OMOJIOTHYECKMX TEOpUH M 3aKOHOB, HJEH, MPUHLHUIIOB W TPaBWI, JEXKAIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, 3HAHUN O CTPOEHUU,
MHOTO00pa3ui W OCOOCHHOCTSX KIIETKH, OpraHuW3Ma, TOIYJIAIUA, OHOIEHO03a,
DKOCUCTEMBI, O  BBIJAIOUIMXCA  HAyYHBIX  JIOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIeZIOBAaHUSAX B OMOJIOTHH, MPUKJIAJHBIX aCMeKTax OMOJIOruYeckux 3HaHui. s
pa3BUTHS M TOJJEpKaHUS HHTepeca oOOydaroluxcss K OHOJIOTMM Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOI0 MaTepualia B COJCpPKAHUM MPOrpaMMbl
1o OMOJIOTMU MPELYCMOTPEHO 3HAKOMCTBO C HWCTOpUEN CTAHOBIICHUS U Pa3BUTHUSA
TOM WM WHOM o0JlacTh OWOJNIOTHH, BKJIAIOM OTEYECTBEHHBIX W 3apyOeKHBIX
YU€HBIX B PEIICHHE BAKHEUITNX OMOIOTUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Llenp u3yuyenus yueOHoro mpeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBJIaJIeHHE  OOyYalolUMHUCS  3HAaHUSIMU O  CTPYKTYpHO-(YHKIHMOHAIBbHON
OpraHM3allMid JKUBBIX CHCTEM pa3HOIO paHra MW MNpHOOpPETeHHEe YMEHHH
UCTIOJIB30BaTh TH 3HAHUSA B (OPMHUPOBAHHHM WHTEpeca K OMpeaesn€HHON obiactu
npodeccuoHaNbHON JeATENbHOCTH, CBS3aHHOM C OWOJOrMel, Wi K BBIOOPY
y4eOHOTr0 3aBeJICHUS [T MTPOAOKEHUST OMOIOTHYeCKOro 00pa3oBaHuUs.

JlocTrkenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha yrinyonéHHOM
ypOBHE 00€CIeUnBAETCS PEIICHUEM CIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOUIUMUCS CHUCTEMbl OMOJOTMYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUAX, KOHLENIMIX, IMIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBWIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOTO00pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHUCTeM (KJIeTKa,



OpraHu3M, MOMYJIALHUs, BUJl, OMOTE€OIIeHO3, Onocdepa); 0 BBIAAIOMIMUXCA OTKPBITHIX
U COBPEMEHHBIX UCCJIEeI0BAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOY4YaloIIMXCS C METOJaMHU TIO3HAaHUS JKUBOM MPHUPOABL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOH u
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUU PA3BUTHSI, TEHETUKH U CEJICKIUU,
OMOTEXHOJIOTUU U CUHTETHYECKOW OWMOJOTHH, TMaJICOHTOJIOTHH, JKOJIOTHH);
METOJIaMH  CaMOCTOSITEILHOTO IPOBEACHUS OHOJIOTMYECKUX MCCIIEJOBaHUI B
naboparopu W B mpupoae (HaOmOIeHUE, HU3MEpEHUe, OSKCIIEPUMEHT,
MOJICJIUPOBAHHUE);

OBJIaJlecHue  OOy4YaloIMMHUCA  YMEHHSIMHU:  CaMOCTOSITENIbHO  HaXOIWTh,
aHAJIM3UPOBAaTh M MCIOJB30BAaTh OHMOJIOrMYECKYI0 HH(OpMAIMIO; I0JIb30BATHCS
OMOJOTMYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOW, YCTaHAaBIUBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM M  COLMAJbHO-3KOHOMHUYECKUMH U  SKOJIOTHYECKUMU
npobiieMaMH 4YeOBEYECTBa; OICHUBATh IOCIEJCTBUS CBOCH JAEATENBHOCTH TIO
OTHOILIEHUIO K OKPYXAalolllel TMPUPOAHOU cpeae, COOCTBEHHOMY 3J0pOBBIO U
3MI0POBBI0  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH U COOJIOJATh  MEpHI
npoUIaKTUKN MH(QEKIMOHHBIX 3a00J€BaHUM, NpaBWIa MOBEJIEHUS B IPUPOJE U
obecrieyeHnsi 0€30MAaCHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsX NPHUPOJAHOIO U  TEXHOTEHHOTO  XapakTepa;  XapaKTepU30BaTh
COBPEMEHHBIE HAyYHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00YyYarOUIMXCsS MHTEUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEW B
MpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMU
UCCJICIOBAaHUSIMU B OMOJIOTHH, pEIIAEMbIMU €10 MpoOjIeMaMu, METO/I0JIOIHeH
OMOJIOTMYECKOT0 UCCIIEIOBAHNUS, IPOBEICHUS SKCIIEPUMEHTAIBHBIX HCCIIEJOBAHUH,
perieHuss OMONOTMYECKUX 3a7ad, MOJAEIUPOBAHMS OMOJIOTMYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTaHHE Yy OOYyYalOIIMXCS IIEHHOCTHOTO OTHOIIEHHS K KMBOM NHpUpOJIE B
LIEJIOM U K OTJENIbHBIM €€ 00bEeKTaM U SIBICHUSAM; (OPMUPOBAHUE IKOIOTMUECKOM,
FeHEeTHYECKON IPaMOTHOCTH, OOIIEeH KyJIbTYphl IOBEAEHUS B IPUPOJIE; UHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpereHne  OoOyYaroIIMMHCS ~ KOMIETEHTHOCTM B pPalMOHAIbHOM
IPUPOJIOIIONIb30BaHUH (COOI0ACHNE IPAaBUJI MIOBEACHUS B IPUPOJIE, OXPaHbl BUIOB,
KOCUCTEM, OHOC(Ephl), COXpaHEHWHU COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpYyXarommx Jrojeil  (coOmoneHus Mep npoduiIakTUKU — 3a00JIeBaHUIMA,
oOecrieueHne 0€30MACHOCTH JKU3HEIACATENIBHOCTH B UPE3BBIYAMHBIX CHTYaIHIX
OPUPOJHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOrMYECKUX 3HAHUM U YMEHUI B IOBCETHEBHOM )KU3HU;

CO3/laHKe YCIIOBUHM NIl OCO3HAHHOTO BhIOOpA 00y4YaIOIMMUCA MHAUBUAYATBHON
o0Opa3oBaTenbHOU TpPaeKTOpUH, CHOCOOCTBYIOIIEH NOCIEAYIOIEMY
npodeccuoHaNbHOMY CaMOOIPENENIECHUIO0, B COOTBETCTBUU C WHIMBUIYaJTbHBIMU
UHTEpECaMH U OTPEOHOCTAMHU PETHOHA.

Pabouas mporpamma paspaboTaHa ¢ yueToM padoyeil NporpaMMbl BOCIIMTAHUSA
I'AOY YAO «HYykoTcKuil OKPYKHON NPOPUILHBIH JULEHD).



IIporpamma mnpenHa3HaudeHa Ui IUIAHUPOBAHUS M OpPraHU3allud CHCTEMHOMN
BOCIIUTATENbHON J€ATEIbHOCTU C LETIbI0 JOCTHKEHUS O0Y4YaroIUMHUCA JTUYHOCTHBIX
pe3ynbTaTtoB oOpasoBanus, onpeneneHubix @I'OC; peanusyercs B €IMHCTBE YPOUHOR
U BHEYpo4HOll nestenbHOCTH. llpenycmarpuBaer mnpuoOuieHne oOydaroummxcs K
POCCHMCKUM TpaJMLIIMOHHBIM AYXOBHBIM LIEHHOCTSIM, BKJIFOYasl KyJIbTYPHBIE [IEHHOCTH
CBOEH JTHHMYECKOW TpYIIBI, IIpaBUJIaM M HOpPMaM IIOBEICHHUS B POCCHUHCKOM
oOmiectBe. Pe3ynbTaThl AOCTHIKEHUS II€NM, pEIIEHUs 3a7ad BOCIUTAHUS JlaHbl B
(dopMe 11esIeBBIX OPUEHTUPOB (HAIPaBJIEHUIl), IPEICTAaBICHHBIX B BUJE 0000LIEHHOTO
NOPTPETA BBIYCKHUKA HAa YPOBHE CpeJHEro oOiero oOpa3oBaHUsS U OTpPaXEHbI B
JMYHOCTHBIX pe3yJbTaTax JaHHOW pabodeil mporpaMMel.

MakcuManpHOE UCIOJB30BAHUE BOCIMTATEIBHBIX BO3MOXKHOCTEH COIEPIKaHUs
yueOHbIX MpeaAMeToB A (opMupoBaHUS y  OOYy4arOIIMXCS  POCCHMCKHX
TPaJMLIMOHHBIX  JYXOBHO-HPaBCTBEHHBIX U  COLIMOKYJIBTYPHBIX  LIEHHOCTEW,
POCCHIMCKOTO HCTOPUYECKOTO CO3HAHMS HAa OCHOBE HMCTOPHUYECKOIO ITPOCBELEHUS;
OpUMEHEHHE HWHTEPAaKTUBHBIX (opM yueOHOH paboThl — HHTEIJICKTYaJIbHbIX,
CTUMYJUPYIOIIMX MO3HABAaTEIbHYI0 MOTHBAIMIO, UIPOBBIX METOIMK, IUCKYCCHIA,
JAIOUIMX BO3MOXKHOCTh MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOIO JHAJIOra;
IpyNIoBoid paboThl, KOTOpas YYUT CTPOUTh OTHOLIEHHUS U ACHCTBOBAaTH B KOMaHJE,
CHOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUSI.

[IpumeHeHne MHTEPAKTUBHBIX (POpM yueOHOUN pabOThl — MHTEIIEKTYalIbHbIX,
CTUMYJUPYIOIINX IO3HABAaTEIbHYI0 MOTHMBALMIO, WIPOBBIX METOJUK, IHUCKYCCHUH,
JIAIOIIUX BO3MOXKHOCTh IPHOOPECTH OIBIT BEIEHUS KOHCTPYKTHBHOI'O JHAJora;
rpynnoBoi paboThl, KOTOpask YYUT CTPOUTh OTHOIICHUS U JCHCTBOBaTH B KOMaHJE,
CIOCOOCTBYET Pa3BUTUIO KPUTHUYECKOTO MBIIUICHUS; TMOOYXKICHHUE OO0ydYaroIInXcs
co0JIr0/1aTh HOPMBI TIOBEJEHMS, MpaBuiIa OOIICHUS CO CBEPCTHUKAMM M I€aroramu,
COOTBETCTBYIOIIME YKJIaay oOIIeo0pa3oBaTeIbHOM OpraHu3aliy, YCTAHOBJIEHHE U
NOJJIEPKKY JOOpOKENaTeaTbHON aTMOC(heEpHl.

MECTO YUYEBHOTI'O ITIPEJIMETA «BUOJIOT'US» B YYHEBHOM
IIJIAHE

OO61iee 4yuClIO 4acoB, OTBEACHHBIX HAa M3yuy€HUE OHOJOTMU Ha YriayOJeHHOM
YpOBHE CpeJHero obiero obpazoBaHus, coctaBiser 272 vaca: B 10 kmacce — 136
yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIO).

OT16op opraHM3alMOHHBIX (OPM, METOJOB M CpPEJACTB OOy4YeHHS OHOJIOTHH
OCYILIECTBISIETCA C Y4ETOM CIEU(PUKHA €r0 COACp)KaHWS M HANpaBICHHOCTH Ha
NOPOJOJDKEHNE  OMOJIOTUYECKOro  O0pa3oBaHUS B OpraHU3alUsIX CPEIHEro
MpoeCCUOHATBHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTenbHBIM  YCIIOBUEM TpU OOy4YeHMH OMOJIOTMM Ha YIIIyOJEHHOM YPOBHE
SBIISICTCSI TIPOBEJCHUE JIA0OPATOPHBIX M MpakTHYecKux paboT. Takxke ydactue
00y4JarImuXCsi B BBIIOJIHEHUH TPOEKTHBIX U Y4eOHO-UCCIIEOBATENBCKUX DPAbOT,
TEMaTHKa KOTOPBIX OMPEEIICTCS YUUTENIeM Ha OCHOBE MUMEIOIIUXCS MaTepUAIIbHO-
TEXHUYECKHUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA

10 KJIACC

ConepxaHue TpPOrpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOOUT B MPOBEPKY
rocyJaapcTBeHHoOM uroropoii arrecrauuu (I'MA).

Tema 1. buojiorus kak Hayka

CoBpemeHHast Ouoiorusi — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BUTHA
ouonorun. buonornyeckue Hayku U u3ydaeMble UMH TIpoOsieMbl. DyHIaMEHTANIbHBIE,
IPUKIIAJIHbIE U TIOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosnorn B (GOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAY4YHOMH
kapTuHbl mupa. [Ipodeccun, cBsa3aHHble ¢ Ouonorueil. 3HayeHue OHOJOTMU B
MPAaKTUYECKOW  NI€ATEIbBHOCTH  YE€JIOBEKAa: MEAMIIMHE, CEJIbCKOM  XO3SICTBE,
MIPOMBIIIJICHHOCTH, OXpaHe PUPOJIBI.

JleMOHCTpan MU

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. JlapBun, V.
l'apsen, I'. Mennens, B. U. Bepunanckuit, 1. II. IlaBnos, . 1. Meunuxos, H. .
Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, @. Kpuxk, /. K. benses.

Tabnmuuer u cxembl: «CBs3p OHMONOTHMM C JpyrUMH Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl U UX U3Y4YeHHE

JKuBble cucTeMbl Kak TpeaMeT u3ydeHuss Ouosnoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTb U IEJIIOCTHOCTb, CIOXHOCTH U
YHOPAI0YEHHOCTh CTPYKTYpHlI, OTKPBITOCTb, caMoopraHu3anusi,
CaMOBOCIIPOU3BEIEHUE, Pa3IpAXUMOCTh, I3MEHYUBOCTH, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alnuy KUBBIX CHCTEM: MOJICKYJSIPDHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHW3MEHHBIN, TOMYJIAIIMOHHO-BUIOBON, SKOCUCTEMHBIN (OMOTeOIEHOTHYECKU),
ouocdepnsiii. [Iponeccel, mpoucxoasiue B XKUBBIX cucTeMax. OCHOBHBIE TPHU3HAKU
xuBoro. XXKuszHp kak ¢opma cymniectBoBaHus Matepud. Hayku, u3yuaromiue >KuBble
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aIUU.

N3yuenune >kuBbIX cucteM. Meroasl Ouonornuecko Hayku. Habmronenue,
U3MEpPEHHUE, IKCIEPUMEHT, CUCTeMaTh3alus, MertaaHanus. [loHsaTHe o 3aBUCHMON U
He3aBUCHMOM nepemMeHHOM. [lmanupoBanne skcnepumenTa. [loctaHoBka u nmpoBepka
runore3. Hynesas rumores3a. IlonsTtne BeIOOpKM M €€ mOCTOBEpHOCTh. Pa3bpoc B
Ouonormueckux JAaHHbIX. OleHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX PE3yJIbTaTOB.
[IpuunHbI HCKaXKEHUS Pe3yJIbTAaTOB AKCHepuMeHTa. [[oHsATHE CTaTUCTUUECKOTO TECTa.

JleMoHCcTpan MU

Tabmuubl U cxeMbl: «OCHOBHBIE TPHU3HAKU KU3HW», «BHOIOTMYECKHE CHUCTEMBI»,
«CBoiicTBa )XMBOW MaTepuu», « YpPOBHU OpraHU3alMM KUBOW MPUPOIbD», «CTpoeHHEe
JKUBOTHOM KJIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOTO
opranusMay, «buoreonenosy», «buocdepan, «Metoabl U3ydeHHs )KUBOU TPUPOIBI».

OGopynoBanue: J1abopaTopHOe OOOpyIOBaHWE Jisi TIPOBEACHUS HAOIIOICHHUIA,
U3MEpEHUH, SKCIIEPUMEHTOB.



IIpakTnyeckass padora «lcnonb3oBaHMe pa3IUYHBIX METOAOB IPU HU3YYECHHUH
JKUBBIX CUCTEM.

Tema 3. buosorusi KieTku

Knerka — cTpykTypHO-(QYHKIHMOHAJIbHAs €IUHMIA KHUBOro. Mcropus OTKpBITHA
kieTku. Pabotel P. I'yka, A. Jleenryka. Kiierounas teopus (T. 11IBann, M. Llneiinen,
P. BupxoB). OcHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KJIETOYHON TCOPHHU.

MeToapl MOJIEKYJISIPHOW M KJIETOYHOW OMOJOTMH: MHMKPOCKOIHUSA, Xpomarorpadus,
3NIEeKTpo(ope3, METOA MEUEHBIX aTOMOB, AU(QepeHIaTIbHOE LEHTPUPYTrHpOBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcupoeannvix Kiemok. IEKTPOHHAs
MuKpockonus. Kougokanvrnas mukpockonus. Bumanvroe (npudicusnennoe) uzyuenue
KJ1IeMOK.

JleMoHCTpan MU

[Toptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabauubr u  cxembl: «CBETOBOH MHKPOCKOI», «IDJIEKTPOHHBIH MHUKPOCKOI,
«HMcTopus pa3BUTUS METOJOB MUKPOCKOIIMM.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOINpEnapaThl PaCTUTENbHBIX, KUBOTHBIX
U OaKTepUATBHBIX KIIETOK.

IlpakTuyeckass  pa6ora  «l3yueHne  METOMOB  KIETOYHOM  OHWOJOTHH
(xpomatorpadusi, sanektpodopes, nuddepeniuansHoe neHTpudyruposanue, [111P)».

Tema 4. XumMu4yeckasi OpraHu3anus KJIeTKU

XUMHYECKUNA COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAaMUKpPO3JIEeMEHTHI. Boaa u e€
pOJb KAaK pPACTBOPUTENS, pEareHTa, Yy4acTHE€ B CTPYKTYpUPOBaHUM KJIETKH,
TEIUIOpETyISIY. MUHepaabHble BellecTBa KJIETKU, WX Ouojormyeckas poisib. Pomib
KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckne  BemlecTBa  KJIETKW.  buonornueckue — nonumepsl.  benkw.
AMUHOKUCTIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoi Mosekynbl. [lepBuunas
CTpyKTypa Oenka, TmenTujaHas CBs3b. BTopuuHasg, TpeTHU4Hasi, YETBEPTUUHAS
cTpyktypbl.  Jlenatypanumsa. CpoiictBa  OenkoB.  Knaccudukamuss — Genkos.
buonornueckue QyHkimm 0enkoB. [lpuonul.

Yrnesoasl. MoHoOcaxapuabl, AUCaxapuibl, OJIUIOCaxapuibl M IOJIMCAXaPUJBI.
OOmuit mian CTpoeHus U (PU3NKO-XUMHUECKHE CBOMCTBA YIieBOJ0B. buonornyeckue
(GyHKIIUU yTIIEBOJIOB.

Jlumuael.  T'mapodunbHo-ruapodobHble  cBoiicTBa. Kiaccudukamus —aunuaos.
Tpurmunepuasi, Qochonmumuabl, BOCKH, CTepouabl. buonorudeckne ¢GyHKIUU
aunuaoB. OOmue cBoicTBa OMONIOTHMYECKUX MEMOpaH — TEKy4ecTbh, CIIOCOOHOCTH K
CaMO03aMBbIKaHUIO, OJTYyIPOHNUILIAEMOCTb.

Hyxnennosbie kucinotel. JHK wu PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [punuun kommnementapuoctu. IIpaBuno Yapradga. Crpykrypa JHK
— JBOMHAs cnupanb. MectoHaxoxaeHue u Ouonornyeckue ¢ynkuun JIHK. Bunsr
PHK. ®ynkuuu PHK B knertke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B MoJekyine ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE NMEPEHOCUHMKH, MX (DYHKLIHUU B



Kietke. /[pyeue uykneozuompugpocpamor (HT®). CexenupoBanue [IHK. Memoowt
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast OHoiOorus: OMOXUMUYECKHUE U OMO(U3NUECKHE HCCIEOBaHUs COCTaBa
U TIPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONIEKYN. Mooenuposanue cmpykmypol u
@dyuKkyuii Ouomonekyn u ux Komniekcos. KomnvromepHulll Ou3auH U OpeaHUYecKut
cunmes 6UOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JdeMoHCcTpanuun

[Toptpetsr: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, .
Coamurep, C. Ilpy3unep.

Huarpammel: «PacnpeneneHue XMMHUYECKUX JJIIEMEHTOB B HEXHUBOW MPUPOIE»,
«PacnpenienieHie XUMUUECKUX 3JIEMEHTOB B )KUBOU IIPUPOJIE».

Tabnunet u cxemsbl: «llepuonnueckas Tabnuia XMMUYECKUX IIEMEHTOBY, «CTpoeHHe
MOJIEKYJIBI BOJIbI», «BemiectBa B cocTaBe Opranu3MoB», «CTpoeHHE MOJEKYJIIbI
oenka», «CTpyKTypbsl O€nKOBOM MoOJEKynbl», «CTpoeHHE MOJEKY YIIeBOJIOBY,
«CTpoeHre MOJeKyn JUNUAOBY, «HykjaenHoBble KUCTOTHDY, «CTPOCHHE MOJEKYJIbI
ATO».

O6opynoBanue: XMMHUYECKasl Iocy1a u 000pyJ0BaHHE.

JlaGopaTtopnasi paGora «OOHapyxxeHHe OEITKOB C TOMOIIbI KAaYECTBEHHBIX
peaKkuuin.

JlabopaTopHas padora «/ccrnenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIIECJIEHHBIX W3
KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema S. Ctpoenne U pyHKIUH KJICTKH

Tumbl  KJIETOK:  dyKapuoTHYecKass HW  mOpokapuotuueckas.  CTpyKTypHO-
(byHKIIMOHATIbHBIE 00pa30BaHUs KICTKH.

CtpoeHue mnpokapuoTHUYECKON KieTku. KiieTouHasi cTeHka OakTepuii W apXew.
Oco0eHHOCTH CTpOEHHUsI TeTePOTPODHON U aBTOTPO(YHON MPOKAPUOTHIECKUX KIIETOK.
MecTo 1 posiab NPOKapUOT B OMOLIEHO3AX.

CtpoeHrne ¥ (QYHKIIMOHHPOBAHHE JyKapHOTHYeCKOW kieTku. [lmazmarnyeckas
MeMOpana (miazManemMma). CTpykTypa IUia3MaTUdeckod MemOpaHbl. TpaHCHOpT
BEIIECTB 4epe3 IJIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIN (auddys3us, obnery€éHHas
mubody3nsa), axkTUBHBIM (TIEpBUYHBII W BTOPUYHBIA aKTHBHBIM  TPaHCIOPT).
[Tonynponuriaemocts MemOpanbsl. PaboTa HaTpuii-KaqueBOTO Hacoca. DHJOIUTO3:
MUHOIUTO3, (aronuto3. Dk301uTo3. Kierounas crenka. CTpykrypa U (QyHKIHUH
KJIETOYHOUW CTEHKH pacTeHUM, rpruboB.

Huronnasma. [{utozons. Lutockener. JIBuxenue nuuromiazMbl. OpraHousl KIETKH.
OnHoMmeMOpaHHBIE OpPraHOMAbI KIETKU: 3HJomua3matudeckas cetb (JIIC), ammapat
['onbmKku, THU30COMBI, UX CTpoeHue W (QyHKIuH. B3auMoCBsS3b OZHOMEMOpaHHBIX
OpraHouJIoB KieTku. CTpoeHue IpaHyNIsSpPHOTO peTUKyiIyMa. Mexanuzm HanpasneHus
benxos 6 IIIC. Cunte3 pacTBOpUMBIX O0enkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ maakuit
(arpanynsipHBIN) dHAOIUIIA3MATHYECKUM peTukynyM. CekpeTopHas (QyHKIUs armapara
Fonbmxu. Moougukayus 6enxos 6 annapame Ionvoocu. Copmuposka 6enkos 6
annapame [ onb0xcu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyoin pacTUTENBHBIX KIETOK.
Knerounslii cok. Typrop.



[TonryaBTOHOMHBIE OPraHOMABI KJIETKH: MUTOXOHIPHUH, TUIACTUMBL. [IpoucxooicoeHue
mumoxonoputi u naacmud. Cumobuocenez (K.C. Mepeockosckuiu, JI. Mapeynuc).
CrpoeHre 1 GyHKIMU MUTOXOHIAPHUNA U TtacTull. [lepBudHble, BTOPUYHBIE U CIOKHBIE
wiacTuabl  (OTOCHHTE3UPYIONIMX  DYKApUOT.  XJIOPOIUIACTBI,  XPOMOILIACTHI,
JIEMKOILJIACTHI BBICIIMX PACTECHUM.

HememOpannbie opranouasl kineTku CrtpoeHue ©u  (QYyHKIUM HEMEMOpPaHHBIX
OpraHouJ0B KieTku. Pubocomsl. Ilpomesrcymounvie gpunamernmol. MUKpODUITAMEHTBHI.
Axmunogvie Mmukpoguiamenmol. MbIllIEUHbIE KIETKU. AKMUHO8ble KOMNOHEHMbl
HemblueyHvlx kiemok. Mukporpyoouku. Kierounsiii nentp. CTpoeHue M JBUKEHHE
KT'YTUKOB U pecHHuYeKk. Mukporpybouku 1utomnasmel. Llentpuons. benxu,
accoyuuposannvie ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momopnvie 6eaxu.

Anpo. OOGomnouka sapa, XpOMATHH, KapUOIUIa3Mma, SAPBIINIKKH, HUX CTPOCHHE U
byakuuu. SAnepHbiii  OenkoBbld  MaTpukc. IIpocTpaHCTBEHHOE PpacCIONIOKEHHE
XpOMOCOM B UWHTep(azHOM sape. Iyxpomamun u 2cemepoxpomamut. benku
XpOMaTHHa — THUCTOHBL. Jlumamuxa s0epHou 00010YKU 6 Mmumose. HoepHvili
mpancnopm.

Knerounsie BrimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON ).

JdeMoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuuel u cxembl: «CTpoeHHE PYKapUOTUYECKON KiIeTKn», «CTpoeHue >KMBOTHOM
KIeTKN», «CTpOEHHE pacTUTEIbHON KIETKW», «CTpoeHue MUTOXOHIAPHUN», «SAapo»,
«CTpoeHne NpOKapuOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl PaCTUTENbHBIX, ) KUBOTHBIX
KJIETOK, MUKpPOIIpenapaTbl 0akTepuaibHbIX KIETOK.

JlabopaTopHas padota «/3ydeHne cTpOEHHsI KIETOK Pa3IM4HbIX OPTaHU3MOB.

IIpakTnyeckas padora «/3yyeHue cBONCTB KJIETOUHON MEMOpaHbD».

JlaGopaTopHas padora «lcciegoBaHue IUIa3MOJIM3a M JIETUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX.

IIpakTnueckass padora «l3ydeHne ABMKEHUS LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0MeH BewiecTB M NpPeBpaLlieHHEe JHEPTUH B KJIETKe

AccuMumsinuss M AUCCUMIIIALMS — JBE€ CTOPOHbI Merabonu3ma. Tumbl oOmeHa
BEIIECTB: aBTOTPO(HBIM U TeTepoTpO(HBIA. YUacTHE KHUCIOpPOJa B OOMEHHBIX
npolieccax. JHepreTuyeckoe odecreueHne Kietku: npespamieane ATO B 0OMEHHBIX
npoueccax. @OepMEeHTATUBHBIM XapakTep peakuil KIETOYHOro MmeTabonu3ma.
depMeHThI, X CTPOEHHUE, CBOMCTBAa M MexaHu3M neicTBus. Kodepmentsl. Otanuns
(dbepMEeHTOB OT HEOpPraHMYeCKHX KaTanu3aTopoB. benku-akTuBaTOphl W O€IKHU-
UHTUOUTOpPBI. 3aBUCHMOCTb CKOPOCTH (PEPMEHTATUBHBIX pEaKIUi OT Pa3IUYHbIX
(bakTopoB.

[TepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. DoTocunres. Anokcucennuiii u
oxcueenuvlli pomocunmes y baxkmepuu. Ceemocodouparowjue nUSMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponab xnoporuactoB B mpouecce ¢orocuHTe3a. CBeToBas u



TeMHOBas  ($a3el. @omoovixanue, Csz., Cs u CAM-muner gomocunmesa.
[TpoaykTUBHOCTH (oTOCHMHTE3a. BrnusiHue pa3iauyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue POTOCUHTESA.

XemocunTe3. Pa3zHooOpa3zue OpraHM3MOB-XEMOCHHTETHUKOB: HUTPUPUIUPYIOIIHE
OakTepuu, Keynez00akTepuu, cepoOaKTEepuu, BOAOPOAHBIE OaKTEpUU. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTtbl OpoXeHHS H  UX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHa’pOOHbIE  MUKPOOPTaHU3MbI  KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENHN O0NE3HEH.

AspoGHBIE OpraHU3MBbI. DTallbl SHEepreTuYecKoro oomMeHa. [loAroToBUTENbHBIN STat.
['mukonn3 — 6ECKUCIOPOAHOE PACIIEIIEHHE TITFOKO3bI.

buonornueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHue. Poiabp MUTOXOHIpUN B
npoueccax Ouonoruueckoro okucieHud. Luxnuueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Iuepeusi membpanHoeo epaouenma npomonos. Cunmez ATD:
paboma npomonnou ATD-cunmazwi. llpeumyiiecTBa a’poOHOro mTyTH OOMEHa
BEIIECTB Mepe] aHadpOOHBIM. I (H(PEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.
JdeMoHCcTpanumn

[Toprpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrensrapar, I1. Mutgemn, I'. A. 3aBap3uH.

Tabnunet 1 cxembl: «DOTOCHHTERY, «IHEPreTUYecKuil 0OMen», «buocunTes Oenkay,
«CTpoeHnue pepMeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpyIOBaHWE [UJISi MPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pa6ora «l/3ydeHune KaTaqTUTHYECKOW aKTUBHOCTH (hepMeHTOB (Ha
npuMepe aMuiIa3bl UM KaTaiasbl)y».

JlaGopaTtopnasi paGora «/3yueHue (epMEHTATUBHOTO paCIICIICHUS MEPOKCHIA
BOJIOPOJia B PACTUTENBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTopHas padora «CpaBHeHHE MTPOIIECCOB (DOTOCHHTE3a K XEMOCHHTE3a).
JlabopaTopHas padora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacinencrBeHHast uHGopManus U peajm3anus e€é B KJIeTKe

Peakiun wmarpuyHoro cuHTe3a. [IpUHIMIT KOMIIJIEMEHTApPHOCTH B  PEAKIUAX
MaTpUYHOrO CHHTe3a. Peanm3anus HaciaeACTBEHHOH HHpopmaruu. ['eHeTHdecKuid
KOJ, ero cmoucrtBa. Tpanckpunumst — Marpuudbli cuHTe3 PHK. Ilpunnummnsr
TPAHCKPUIILIMK: KOMIUIEMEHTApHOCTb, AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.
Tpancnsiuus u e€ sranbl. Yuactue TpaHcnopTtHbix PHK B OGuocunrese Oenka.
VYcnoBuss Ouocuntesa Oenka. KoaupoBanwe amuuokucnor. Pombs pubocom B
OonocuHTe3e OenKa.

Cogpemennvle npeocmasnenus o cmpoenuu 2enog. OpraHusanuss Te€HOMa Yy
NPOKAPUOT M JYKapHoT. Perynsuus akTUBHOCTH TE€HOB Yy Mpokapuor. ['mmoresa
ornepona (®. XKako0, XK. Mano). Monekynaprvie mexanusmvl dKCHpeccUu 2eHo8 y
aykapuom. Ponv xpomamumna 6 pecynsiyuu pabomwvi cenos. Perynsauus oOMEHHBIX
IpOLECCOB B KiIeTKe. KneTouHslii romeocTas.



Bupycosl — Hekinerounble (opmbl KU3HM W oOnuratHele napasutbl. CTpoeHue
NPOCTBIX U CJIOXKHBIX BHUPYCOB, PETPOBHPYCOB, Oaktepuodaros. JKuznenHwvlll yuxi
JIHK-cooeporcawux  eupycos, PHK-codepocawux  eupycos, baxmepuoghazos.
Obpamuas mpancKkpunyus, peeepmasa, UHmezpasd.

Bupycubie 3a0oneBaHusi 4YenoBeKa, XUBOTHBIX, pactenmit. CIIMJ], COVID-109,
COLIMAJIbHBIE U METUITUHCKUE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz Gonvuux maccusos («bigdatar)
CMPYKMYPHBIX OUOI02UYeCKUX OanHblx. Hanomexnonocuu 6 Ouonoeuu u meouyume.
Ilpoepammupyemvie ¢hynkyuu 6enxos. Cnocobwvl 0ocmasku 1eKapcms.

JleMoHCTpan MU

[Toptpetsr: H. K. Konbsuos, /. 1. IBaHOBCKUI.

Tabmumpel u  cxembl: «buocuHTe3 Oenka», «[eHeTmyeckmii kom», «Bupychi»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3nanne MOJIEIN BUPYyCay.

Tema 8. ’Ku3zHeHHBIA HUKJ KJICTKH

Knertounsnif nuki, ero nepuonsl u perynsanus. Matepdaza u muto3. OcobeHHOCTH
mpoiieccoB, TmpoTekamux B uHTepdaze. [loaroroBka KIETKH K JIEJICHUIO.
IIpecunTeTnueckuii (MOCTMUTOTHYECKUIN), CHUHTETHUYECKUM M TMOCTCUHTETHUYECKUI
(MpeMUTOTUYECKUI) IEPUOIBI HHTEP(A3HI.

Martpuunsii  cunte3 JHK — pemukanms. I[lpunnunsl  perummkamuu  JIHK:
KOMILJIEMEHTApPHOCTh,  TOJIYKOHCEPBAaTHUBHBIM  CHHTE3,  aHTUNAPAIJICIbHOCTD.
Mexanuszm permkanun JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TenoMepaza. XpOMOCOMHBIN Ha0Op KIETKH — KapuoTHM. JIUTIOUIHBINA U TaruIOuTHBIN
HAO0PBI XpoMOcOoM. I'oMoTOruYHBIE XpPOMOCOMBI. [1070BBIE XPOMOCOMBI.

Henenue kietku — MuTo3. CTany MUTO3a U MIPOUCXOAIINE B HUX MPOIECCHI. THIIBI
muto3a. Kaprokunes u uutokunes. buonornyeckoe 3HaueHre MUTO3a.

Perynsmus Mutotryeckoro 1mukia kiaeTku. [Iporpammupyemast kiieToyHas THOCb —
anomnTo3.

Knerounoe sapo, XpomocoMbl, (yHKIIMOHAIbHAs TeHOMUKA. Mexanuzmol
nponughepayuu, ouggepenyuposky, cmapenus u euberu Kiemok. «L{ugposas
KIemKay — oOuoungopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JleMOHCTpan MU

Tabnuipl 1 cxembl: «KU3HEHHBIN UK KIETKH», «MUT03», « CTpOCHHUE XPOMOCOM,
«Permukanus JIHK».

OOGopynoBaHue: CBETOBOM MHKPOCKON, MHUKpompenapaTel: «MHUTO3 B KJIETKax
KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTax».

JlabopaTopHas pa6ora «HaGmrofeHue MUTO3a B KJIETKaX KOHUMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CTpoeHue u (pyHKIMH OPraHU3MOB

buonorudeckoe paszHooOpasue opraHu3moB. OJHOKIETOYHBIE, KOJOHHAIIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHHMsI U JKU3HEIESTENbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBbIE I'pUOBI, OJHOKJIETOUHBIE BOJOPOCIH, IpPyTue
IpOTUCTHL. KOJIOHMANBHBIE OPraHU3MBI.

B3aumocBa3p 4acTed MHOTOKJIETOYHOTO OpraHm3ma. TKaHH, OpraHbl M CHCTEMBI
opra”oB. Opranusm Kak eguHoe nenoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHasi, IMOKPOBHaf,
NpOBOJSAIIAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHus, GQYHKUUH U
PacrnoJIOKEeHNs] TKAaHEW B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M 4YEJNOBEKAa. THWIBI JKMBOTHBIX TKAaHEW: DJIWTEIWAIbHAs,
COEMHMTENIbHASL, MbllIeyHas, HepBHas. OCOOEHHOCTH cTpoeHus, QYHKUUH U
PaCIIOJIOKEHNS TKAaHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE U IeHEpaTHBHBbIE OpraHbl pacTeHud. OpraHbsl U CHUCTEMBI
OpPraHOB XUBOTHBIX U 4yeaoBeKa. DyHKIIMU OpPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacreHuil. CkelleTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbIli 1 BHyTpeHHUH ckeneT. CTpOCHHE U TUIIBI
COEIMHEHUs KOCTEMN.

JIBi>xeHre OpraHu3MoB. [[BIKeHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHME MHOIOKJIETOYHBIX PACTEHUH: TPONMU3MBI U
HacTUU. /[BH)KeHHE MHOTIOKJIIETOYHBIX JKMBOTHBIX M YEJIOBEKAa: MBIIICYHAS CHUCTEMA.
Pednexc. CkeneTHble MBILIIBI U UX paboTa.

IIntanne oprann3mMoB. llormomenue BOIBI, YIVIEKMCIOTO ra3a W MHUHEpAIbHBIX
BELIECTB pacTeHUsMHU. lIuTanue KMBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKIETOYHOE
nunieBapenne. IIntaHne MMO3BOHOYHBIX KMBOTHBIX. OTHENbl MUIIEBAPUTEIHHOIO
TpakTa. [InmeBapurenbubie xkemnesbl. [luneBapurenpHas cucrema 4eiioBeka.

Hpixanue opranuszmoB. Jlpixanue pacteHuid. [[pixanue xuBoTHBIX. uddy3us razon
yepe3 INOBEpXHOCTh KieTKH. KokHoe nbixanue. JlpixarenapHas IIOBEPXHOCTD.
KabepHoe u n€rouyHoe napixanue. J[pIxaHWe MO3BOHOYHBIX >KMBOTHBIX M UEJIOBEKa.
OBOJIOLMOHHOE  YCJIOKHEHUE  CTPOEHUs JIETKUX  TO3BOHOYHBIX  JKUBOTHBIX.
JpixarenpHass cucreMa 4YeloBeKa. MeXaHW3M BEHTWIALHMM JIETKUX y NTUL U
MIIeKonuTaromux. Perymsmus neixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUW. TpaHCropT
BEILLECTB Yy KUBOTHBIX. KpoBeHOcHas cucteMa u e€ opranbl. KpoBeHocHas cucrema
ITO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Cep/ie, KpOBEHOCHBIE COCY/bI M KpOBb. Kpyru
KpOBOOOpaIeH!sl. DBOJIIOLMOHHBIE YCIOXKHEHHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMBI
NO03BOHOYHBIX )KMBOTHBIX. PaboTa cepaa u e€ perynanusi.

Beinenenue y opranusmoB. BreineneHune y pacteHuil. BeiaeneHuwe y KUBOTHBIX.
CoxpartutenbHbie Bakyonu. Opransl BbiienaeHus. OuinbTpanus, cekpenus 1 o0paTHoe
BCAaChIBaHUE KaK MEXaHHU3Mbl pabOThl OpPraHoB BblaeieHUS. CBS3b MOJIOCTH Tela C
KPOBEHOCHOH U BBIICIUTEIBHON CUCTEMaMU. BpiielieHre y 0O3BOHOYHBIX KUBOTHBIX
u yenoBeka. [Touku. Ctpoenue u QpyHkironnpoanue Hegppona. O6pazoBaHUEe MOUH Y
YEJIOBEKA.



3amuTa y OpraHu3MoB. 3allUTa y OAHOKIETOYHBIX OpraHu3MoB. Criopsl OakTepuil U
LUCThl IPOCTEUIIMX. 3alllUTa Yy MHOTOKJIETOYHbIX pacteHuil. Kyrtukyna. Cpencrsa
IMAaCCUBHOM M XMMHYECKOH 3aIIUTHl. OUTOHIIUIHI.

3amMra y MHOTOKIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NPOU3BOJAHBIE. 3allUTa
opranu3Ma ot 6onesHeil. IMmyHHas cuctema yenoBeka. KieTounslii M1 ryMOpasIbHbBIN
UMMYHUTET. BpoxXAEHHBIN 1 TpHOOPeTEHHBIN crienuduueckuii ”MMYyHUTET. Teopus
KJIOHAIbHO-ceNiekTuBHOro ummyHnutera (I1. Dpmnux, ®@. M. bepuer, C. Toneraga).
BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXIEHHOTO UMMYHHUTETA B pPa3BUTHUH
CUCTEMHBIX 3200JI€BaHUN.

Pa3apaxxuMocTh U peryssius y OpraHu3MoB. PazpaXuMOCTh y OJIHOKJIETOYHBIX
oprann3moB. Takcucel. PasgpaxmMocTb W peryinsanus y pacTeHud. PocToBbie
BEILIECTBA U X 3HAUCHUE.

HepBHas cuctema u pedriekTopHas peryisnus y >KMBOTHBIX. HepBHast cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIOXHEHHUE CTPOCHMS HEPBHOW CHUCTEMBI y KHUBOTHBIX.
Otaensl TOJTOBHOTO MO3Ta TTO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedrekropHas myra.
besycnoBHbIE U yCITIOBHBIE PEIICKCHI.

['ymopanbHast peryisiuus U HAOKPUHHAS CHUCTEMA JKHUBOTHBIX U 4delioBeKa. JKemnessbl
SHJIOKPUHHOMN CUCTEMBI U UX FTOPMOHBI. J[eiicTBUE TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHAOKPUHHON cucTeM. ['unoranamo-runodusapHas cucrema.

JleMoOHCTpau MU

[Toptper: U. I1. [1aBnos.

Tabnuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY, « MHOTOKIETOYHBIE BOJOPOCIINY,
«bakrepun», «IIpocrenmue», «Opranbl IBETKOBBIX PACTEHUI», «CHUCTEMBI OPTaHOB
ITI03BOHOYHBIX JKUBOTHBIX», « BHYTpEHHEE CTPOCHHE HACEKOMBIX», « TKaHU pacTeHHII»,
«KopneBble cucremel», «Ctpoenue ctebns», «CTpoeHHE JHCTOBOM IJIACTUHKWY,
«Txanu kuBOTHBIX», «Ckener uenoBekay, «lluiieBapuTenbHas CcHUCTEMAay,
«KpoBeHocHasi cucrtemay, «JlpixarenbHas cucrema», «HepBHas cucremayn, «Koxay,
«MpliieyHass cuctemay», «BpiaenurenbHas cucTteMa», «IJHIOKPUHHAs CHUCTEMay,
«Ctpoenue wbimby, «MMMmyHuter», «KumeunomnonoctHeie», «CxeMa MNUTAHUSA
pacTeHui», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KMUBOTHBIX», «CTpOEHUE TUIPHIY,
«Ctpoenue mmaHapum», «BHyTpeHHee cTpoeHune n0kAeBOro uepBsi», «HepBHas
cuctema  poiO», «HepBHas  cucrema  marymkm», — «HepBHas ~— cucrtema
MPECMBIKAIOIIUXCS, «HepBnas CHCTEMA  INTHUID, «Hepsnas cucremMa
MIIEKOTIMTAaOINX», «HepBHas cuctema uenoBekay, «Peduexcey.

OOopynoBaHue: CBETOBOM  MHMKPOCKONI, MHUKpoOIpemnaparbl  OJHOKJIETOYHBIX
OpPraHU3MOB, MHKpOIpENaparbl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIMHU
HAaCEKOMBIX, WIJIOKOXHUX, >KUBBIE SK3EMIUISIPbl KOMHATHBIX pPACTeHUH, repdapuu
pacTeHui pa3HbIX OTAEJOB, BIAKHBIE MPENapaThl >KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX,
KOJUISKIINK OECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBEeKa, OO0OpyIOBaHUE IS
JIEMOHCTpAIlMd TOYBEHHOTO W BO3AYIIHOTO TUTAHUS PACTCHUH, pacCUICIJICHUS
Kpaxmasia ¥ OeJIKOB MoJ JAecTBreM (DepMEHTOB, 000PYIOBaHUE ISl JEMOHCTPAIUU
ONBITOB MO HU3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKMX, MEXaHHM3Ma JbIXaTeIbHbBIX
JBU>KEHU, MOJIEJIA TOJIOBHOT'O MO3Tra Pa3JIMYHbIX )KUBOTHBIX.



JlaGopaTtopHasi padora «M3ydeHue TKaHEeW pacTEeHUI».

JlaGopaTropHasi padora «/3yueHue TKaHEe KUBOTHBIX).

JlabopaTopHas padora «/3ydeHne opraHoB I[BETKOBOTO PACTCHUS».

Tema 10. PasMHOKeHUe M pa3BUTHE OPraHU3MOB

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: O€CIoioe (BKJIHOYasi BEr€TaTUBHOE) U MOJIOBOE.
Bunelt Oecrnooro pa3MHOXKEHHS: TOYKOBAaHHE, CHOPYJSALHUA, (parMeHTaIus,
KIIOHUPOBaHUE.

[TonoBoe pasmuoxkeHue. IlonoBbie kieTku, unu rametsl. Meiio3. Craaun Mmernosa.
IloBenenne xpomocoMm B Menose. Kpoccunrosep. buosorndecknii cMmbIici Menlo3a U
MIOJIOBOTO Iponecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

IIpenzaponsimeBoe pasutrhe. l['ameToreHe3 y KUBOTHBIX. IlonoBele kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaroreHe3 u oorere3. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnogoTBOopeHne W AMOpUOHAIbBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOsl
OIUIOJOTBOPEHMS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayansHOE€ pa3BUTHE OPraHU3MOB (OHTOTeHE3). OMOpPHOIOTHS — Hayka o
Pa3BUTUU OPraHU3MOB. Mopgocenes — 00Ha U3 21A8HLIX NPodIeM IMOPUOTIOSUU.
Konyenyus mopghocernos u mooenu mopgoceneza. Ctaauu 3mMOpuoOTreHe3a KUBOTHBIX
(ma mpumepe nsarymku). JpoGnenue. Tumbl npoOnenus. /Jemepmunuposanuoe u
HeoepMuHuposanHoe Opobnenue. bnacmyna, munvt  6Oracmyn. OcCoOEHHOCTH
Ipo0JIeHHs MJIEKOMUTAIOMIMX. 3apoJbllIeBble JIMCTKU (TacTpyisuus). 3akiagka
OpraHOB M TKAaHEHl W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOe BIMSHUE YacTeu
pa3BHUBAIOLIETOCs 3apojbliia (3MOpHOHAIbHAS UHAYKIHMS). 3aKiIajJiKa IjaHa CTPOEHUs
JKUBOTHOTO KakK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJCHCTBUUA TE€HOB. BimsHue Ha
AMOpPHOHANIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButue xuBoTHBIX. [locTomOpuoHansHbIN nepuon. [Ipsmoe u Hempsmoe
paszButue. PazButue ¢ Mmeramopdo3om y 6€CIO3BOHOYHBIX U MO3BOHOYHBIX )KUBOTHBIX.
buosiornueckoe 3Ha4YeHUE MPSMOrO U HENPSAMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B
npupoge. Tunel pocra )KUBOTHBIX. DAKTOPHI PETYISALNNA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguy TOCTOIMOPHOHATBHOTO PAa3BUTUS Y JKUBOTHBIX U uenoBeka. llepuoss
OHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYECKHE MPOLIECCHI.

PasmHoxenue u pazsutue pacteHuil. ['amerodur u cnopodput. Meiio3 B KU3ZHEHHOM
nukIie pacrenuit. O6pazoBaHue Crop B mpolecce meio3a. ['lameroreHes y pacTeHHid.
On1oa0TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIIOJOTBOPEHUE
y LIBETKOBBIX pacTeHuil. OOpazoBaHNe U Pa3BUTHE CEMEHH.

MexaHu3Mbl peryJssiliii OHTOI'€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpauu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuuel u  cxeMbl: «BereratuBHoe pa3MHOXeHHE», «Tumbel Oecrnoioro
pa3sMHOXKeHUs», «PasMHOXeHHne XnamMugOMOHanb», «Pa3MHOXEHHE SBIJICHBI»,
«Pa3mHOxeHune ruape», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AWLEKJIETKH WM crepMaro3ouga», «OCHOBHBIE CTaauu OHTOreHesay», «lIpsamoe wu
HemnpsiMoe pa3BuTHe», «PasBurre manckoro xyka», «Passutue capanum», «Passurue



JATYIIKWY, «/[BOWHOE OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHUi», «CTpoeHUe ceMsiH
OJIHOJOJIBHBIX M JBYAOJIBHBIX pacTE€HU», «’KU3HEHHBI IIUKI MOPCKOW KamyCThI»,
«Ku3HEHHBI UK MXa», «KU3HEHHBIM LUK NanOPOTHUKAY, «KH3HEHHBIN IUKII
COCHBI».

O0opynoBaHue: CBETOBOM  MHKPOCKON, MHUKpPONpENapaThl  SIMIEKIETOK U
CIIEpPMATO30M 0B, MOJIeJb «L{UKII pa3BUTHUS JATYILIKI.

JlabopaTtopnass paGora «l3ydeHue CTpPOEHUSI TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax.

IIpakTnueckass padora «BblsiBIEHHME TNPU3HAKOB  CXOJCTBA  3apOAbILIECH
MTO3BOHOYHBIX KHUBOTHBIX).

JlabopaTopHas padora «CtpoeHre OpraHoB Pa3MHOKEHHUS BBICIINX PACTEHUID.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HU3MEHYMBOCTH OPraHU3MOB

HcTopusi cTaHOBNIEHUSI M Pa3BUTHUS T€HETUKHU Kak Hayku. Pabotel I'. Menpnens, I'. ne
®pwuza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B pa3BUTHM reHeTUKH. Paboter H.
K. KonsuoBa, H. U. BasunoBa, A. H. bemozepckoro, I'. [I. Kapneuenko, FO. A.
dunmumaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHMYECKME TOHATHUS M CHMBOJIBI. [OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeTIbHbIE TE€HbI, AJbTEPHATUBHBIE MPU3HAKHA, JAOMHHAHTHBII M PELECCUBHBIN
NpU3HAK, TOMO3UT0Ta, FETEPO3UroTa, YUCTas JIMHUSA, THUOPHUIbI, T€HOTHUI, (PEHOTHUI.
OCHOBHBIE METOJIbI TEHETUKU: THOPHUI0IOTHUYECKHI, IUTOIOTMYECKHM, MOJIEKYIISIPHO-
T€HETUYECKHIA.

JleMoOHCTpan MU

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeer-
PecoBckuii.

Tabmuiel u cxembl: «MeTOIbI TeHETUKNY», «CXEMbI CKPEIIIUBAHUS.

JlabopaTopHas padora «J/Ipo3oduia kak 00BEKT FreHETUUECKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBbiii 3akoH MeHzaenss — 3aKoH eAMHO0Opa3us
ruOpuoB nieporo nokoJeHus. [IpaBuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH paclleIUIeHus] MNpHU3HaKoB. LluTonormyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpelMBaHus. [ umoresa 4ucToThl ramer.

AHanmu3upyromiee ckpeuuBaHue. [IpoMeXyTOUHBI  XapakTep HacJeIOBAHMS.
Pacmennenne npu3HakoB Ipy HEMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpeuiuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HacJieIoBaHusl TpU3HAKOB. LluTonornyeckne OCHOBBI AUTHOPUTHOTO CKPEIIMBAHMSL.

CuemnienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuermieHHoe
HacJeJ0BaHUE N€HOB, HAPYIICHUE CLEIICHUS] MEXIy '€HaMH. XPOMOCOMHAsI TEOPHUs
HACJIEACTBEHHOCTHU.

I'enetnka mnona. XpOMOCOMHBIM MEXAHU3M OIpPEACNCHUs moJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBlii W TeTeporameTHbld 1ojd. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETIEHHBIX € ITOJIOM.



['enoTun kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JACHCTBUE I'€HA.
MHOX€eCTBEHHBIN aJJICTIU3M. BzaumoperictBue HEaJICJIbHBIX TCHOB.
Kommnementapuocts. Dnuctas. [lonumepusi.

['eHeTHYECKUIT KOHTPOJb Pa3BUTHUS PACTECHMI, >KMBOTHBIX W YEJIOBEKA, a TaKXKe
(U3HOIIOTMYECKUX MPOIECCOB, MOBEJACHUS M KOTHUTUBHBIX (yHKUMM. ['eHeTHUecKue
MEXaHU3Mbl CHUMOMOTeHEe3a, MEXaHM3Mbl B3aUMOJCHCTBUSA «XO35SMH — Mapasur» M

«XO3IMH — MHUKpoOMom». ['eHeTHdeckue acreKkThl KOHTPOJISI U H3MEHEHHUS
HACJIEICTBEHHON HHPOpPMAIIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
JdeMoHCcTpanuun

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

Tabmuupel u cxembl: «llepBplii 1 BTOpON 3akoHbl MeHaens», «Tperuil 3aKoH
Menpgens», «AHanu3upymromee CckKpemuBaHue», «HemnonHoe gomMuHUpOBaHUEY,
«CuerieHHoe HacleqoBaHWE TMPU3HAKOB Yy JApo3oduiibl»y, «l'eHeThka Tmomay,
«Kapuotun  uenoBeka», «Kapuotun  gpozopuisl»y, «Kapuotum — OTHIBD,
«MHOXXeCTBEHHBIN alien3M», «B3anMoaeiicTBre TeHOBY.

O6opynoBanue: MoOJAENb Ui JIEMOHCTPAllMd 3aKOHOB €IWHOOOpa3usi THOPUIOB
MEPBOTO MOKOJICHUSI U PACHICIJICHUS] TPU3HAKOB, MOJIENb I JEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOI'0 HACJIEIOBAHMS MPU3HAKOB, MOJAENb MJI1 JTEMOHCTPALUU CLETIEHHOTO
HacJe0BaHuUs MIPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpompenapar: «J[po3odumnay.

IIpakTnyeckasi padora «/3yueHue pe3yabTaTOB MOHOTHOPUHOTO CKPEUTUBAHUS Y
JpO30(UITBD».

IIpakTnueckasi padora «/3yueHue pe3yabTaTOB IUTHOPUIHOTO CKPEUIMBAHUS Yy
pO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

BsaumoneiictBrue reHoTuna U cpeasl npu GopmupoBaHuu QeHotumna. MI3MeH4nMBOCTb
Npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKU. BuUIbl M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoaudukanmoHHas VU3MEHYHUBOCTb. Ponb cpensl B dbopmMupoBaHUU
MoaupuKanmoHHON n3MeHurnBocTy. HopMma peakiuun npusHaka. BapuanunoHHbli psg u
Bapuarnmonnas  kpuBas  (B.  Horamncen). CpoiictBa  MoIu(UKAIIMOHHOMN
M3MEHYHUBOCTH.

I'enoTnnnueckass n3MeHYNBOCTL. CBOMCTBA I'€HOTUIIMYECKON M3MEHUYMBOCTH. BUIBI
TEHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallMOHHAS.

KoMmOvHaTtiBHAsET HW3MEHUYHMBOCTH. Meio3 ¥ TIOJIOBOM IpPOIleCC — OCHOBa
KOMOMHATUBHOM H3MEHYMBOCTH. P0Jb KOMOMHATMBHOM H3MEHYMBOCTH B CO3JIaHHUU
T€HETUYECKOT0 PA3HOOOpa3us B Mpejieiax OJHOTO BUIA.

MyTanroHHass U3MEHUYMBOCTh. BUabl MyTaluii: T€HHbIE, XPOMOCOMHbBIE, TEHOMHBIE.
CrnoHTaHHbIE W HWHAYUMPOBAHHbICE MYyTallUM. SAEpHBbIE W I[UTOIJIA3MAaTUYECKUE
MyTanuu. CoMaTU4YeCKUe U MOJOBble MyTaluu. [[pUurMHbI BO3SHUKHOBEHUSI MYTallMi.
MyTareHsl U UX BJIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO IMpoliecca.
3aKOH TOMOJIOTMYECKHUX PsIOB B HacieAcTBeHHOW m3meHunBoctu (H.M. BaBumos).
BHesepHas "3MEHUYMBOCTD U HACJIEACTBEHHOCTD.



OnuceHemuka u 3MU2eHOMUKA, POJib INULEHeMUYeCcKUx akmopos 8 Hacie0o08aHul U
UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdeMoHCcTpanumn

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuipl u cxembl: «Buasl u3amMmenunBoct», «MoauduKkamoHHass U3MEHUUBOCTbY,
«KomOuHaTUBHAsT M3MEHYMBOCTHY», «Meio3y, «OrmnonoTBopeHuey», «leHeTndyeckue
3a00JIeBaHUS YEIOBEKay, «BUabl MyTamuii».

O6opynoBaHue: XUBbIE U TepOapHbIe IK3EMIUIAPhl KOMHATHBIX PACTCHHM, pUCYHKU
(poTorpadun) KUBOTHBIX C PA3IUYHBIMU BUJAMHU U3MEHUYNBOCTH.

JlabopaTopHasi paGora «lccrmemoBaHue 3aKOHOMEPHOCTEH MOAMGPUKAITMOHHOM
M3MEHUYHUBOCTH. [locTpOeHHE BapUALIMOHHOTO PSA/Ia U BAPUALIMOHHON KPUBOW».

IIpakTnyeckast padora «MyTanuu y 1po30huisl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA Yen0BeKa

Kapuorun uenoBeka. MexyHapoiHasi IporpaMMa MCCIEJOBaHUS F€HOMa YEI0BEKA.
Meroapl u3ydeHUsT TEHETHMKHA 4YEJIOBEKA: TE€HEAIOTHYECKUM, OJM3HEIOBBIN,
LIUTOTC€HETUUYECKUN, MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJEKYISIPHO-T€HETUUECKUH.
CoBpeMEHHOE  OINpeleNeHue  TEHOTHUIIA:  IOJIHOTEHOMHOE  CEKBEHHMPOBAHME,
reHOTUNMpPOBaHUE, B TOM uucie ¢ nomombto [I[[P-ananmuza. HacnenctBeHHbIe
3a0oneBaHusl yesnoBeKka. ['eHHbIe M XpOMOCOMHBIE 0OJ€3HM uenoBeka. bonesnu c
HACJIEACTBEHHON MPEApaclONOKEHHOCThIO. 3HAauY€HHWE MEIUIMHCKON T'E€HETUKH B
NPEeIOTBPAILEHUN U JIEYEHUH TEeHETHYeCKHX 3a0oieBaHMil desoBeka. Meauko-
TF€HETUYECKOe KOHCYNbTUpoBaHUE. CTBOJOBBbIE KIETKHU. lIoHSATHE «TrE€HEeTHYEeCKOro
rpy3a». DTHUYECKHE aCHEKThl HCCJIECIOBAHUI B 00JIACTH PEAAaKTUPOBAHMUS T€HOMa M
CTBOJIOBBIX KIJIETOK.

['eneTnyeckue (akTOpPbl MOBBIICHHONW YYBCTBUTEIHLHOCTH Y€JIOBEKA K (PU3MUECKOMY

U XUMHUYECKOMY  3arpsA3HEHUIO OKpYXarouen  cpensbl. I'enernueckas
IPEIPACHOI0KEHHOCTh YEJI0BEKa K MaTOJIOTUsM.
JleMOHCTpauuu

Tabmumslt u  cxembl: «Kapuorun denoBeka», «MeETOAbl U3Y4YEHUS TEHETHKHU
yeroBekay, «I eHeTrnueckue 3a00IeBaHUs YSIIOBEKaAY.

IIpakTnyeckas padora «CocTaBieHHE U aHAIIA3 POJIOCTOBHOW.

Tema 15. Cesiekuust Opranu3mMosn

JlomecTukanus u cenexkuus. 3apoKICHUE CEJIEKINN U JoMecTukanuu. Yuenne H. 1.
Basunosa o lleHTpax npoucxoxxaeHuss ¥ MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuid. Ponb
CEJICKIIMM B CO3JJaHUU COPTOB PACTEHHI M MOPOJ XKUBOTHBIX. CopT, mopoja, MITamMMm.
3aKOH rOMOJIOTMYECKHUX PSJIOB B HacjieACTBeHHON n3meHunBocty H. Y. BaBunosa, ero
3HAUYEHHE JIJIs1 CEJICKIIMOHHOM pabOTHhI.

Metoapl  cenekiMoHHOM  paboThl. McKyccTBeHHBIM  OTOOpP: MacCOBBIM U
WHJUMBHUyaIbHBIN. DTanbl KOMOWHAIIMOHHOW celeKuuu. McnbiTanue mpon3BouTeneit
mo moToMcTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIEHKH (PEHOTHIIa TOTOMCTBA H
oT0op 1o reHoTuIry ¢ nomoibio ananusa JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CENEeKIIMOHHOW paboThl. PaawarimoHHBIA U
XUMHUYECKUI MyTareHe3 KaK MCTOYHHK MYTAlMi y KYJIbTYpPHBIX ()OpPM OpraHU3MOB.



Hcnonb30BaHre FreHOMHOTO PeIaKTUPOBaHUsI U MeTOJ0B pekoMOuHaHTHBIX JJHK mist
MOJIyYEHUSI NCXOJAHOTO MaTepHalia Jijisl CEJIEKIINH.

[Tonyuenue mnonurmionnoB. BHyTpuBujoBas rubOpuanzanus. bIu3KopoICTBEHHOE
CKpelMBaHue, Win MHOpuAuHr. HepolcTBeHHOE CKpellMBaHHME, WIM ayTOPHUIMHT.
['ereposuc u ero mpuuuHbl. Mcnons3oBanue rerepo3uca B ceiekuuu. OtnanéHHas
ruOpuamnzamus. [Ipeononenne Oecrionus MEXBUIAOBBIX THOpUIOB. JlocTHxKEHUS
CEJIEKIIUU PACTEHUH U )KMUBOTHBIX. «3€1EHAs PeBONIOYUsLY.

CoxpaHeHHe ¥ U3yYEHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX AUKUX
poauuei Jisi CO3JJaHUs HOBBIX COPTOB U THOPHUJIOB CENbCKOXO3SIICTBEHHBIX KYJIBTYP.
Hszyuenue, coxpamneHue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX  JCUBOMHBIX 6  Yeaax  YAy4ueHUs.
CYUecmeyoumux U Cco30aHusi HOBbIX NOPOO, JUHUN U KpPOCCO8, 6 MOM Yucle C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUL, NepedosbiX uoeu u
NepCneKmuHbIX MexHOI02U.

JdeMoHcTpanumn

[Toptpetsr: H. W. BaBuios, U. B. Muuypumn, I'. [[. Kapneuenko, I1. I1. JIykbsineHKO,
b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnmuuer 1 cxembl: «LIeHTpBI TPOUCXOXKIEHUS W MHOT000pa3zus KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PAIOB B HACIEACTBEHHOW HW3MEHYHBOCTH,
«Mertoapl cenexumny, «OTnanéHHas rudpuauzamnusy, «MyTrareHes.

JlabopaTtopHass padGora «l3ydyeHHe COPTOB KyJIbTYpHBIX pAacTEHUHM MU IIOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne METOAOB CENEKIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUI».

Jkckypeusi «OCHOBHBIE METOJIBI M IOCTHXKEHUS CEJIEKIMM PACTEHUN W AKUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTaHIUIO, TUIEMEHHYI0 ()epMY, COPTOUCIIHITATEIbHBINA Y4acTOK, B
TEIUTMYHOE X0341iCTBO, B JIA0OPATOPUIO arPOYHUBEPCUTETA MM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEXHOJIOTHSI M CHHTETHYECKAs OHOJIOTHS

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJOTHUHU, — KJIETOYHbIC U TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, WX  XapaKTepucTUKa.  TpaauimoHHass  OWOTEXHOJIOTHS:
xJyieborneueHue, MOJIyYEHUE KUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICJIHE.
Muxkpobuonoruueckuii  cuHte3. OOBEKTHI MHUKPOOHOJIOTUYECKUX  TEXHOJOTHIA.
[Ipou3BocTBO OEiKa, aAMUHOKHCJIOT U BUTAMUHOB.

Co3naHve TEXHOJOTMH W HWHCTPYMEHTOB II€JICHANPABICHHOTO M3MEHEHUS U
KOHCTPYHPOBAHUS T'€HOMOB C LEIbI0 IOJYYEHHUS OPraHU3MOB U KX KOMIIOHEHTOB,
COJIepIKaluX HE BCTPEYAIOIIUECS B MPUPOIe OMOCHUHTETUUECKHUE TTYTH.

Kieroynas wuHxeHepus. MeTonbl KynbTypbl KIETOK W TKAaHEW pacTeHUHW U
KUBOTHBIX. KpmoOanku. Comaruueckas THOpuUaM3aIUs W COMATHYECKHM
smOpuoreHe3. lMcnonb3oBaHWe TaluiOWIoB B CENEKIUU pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX  aHnmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOIOTBOPEHNE. PEKOHCTPYKIMS SHIEKIETOK
M KJIOHUPOBAaHHME KUBOTHBIX. MeETOJ TpaHCIUIAHTAUUMU SAEpP KIETOK. Texunonocuu



0300p0o6eHuUsl, KYIbMUSUpo8aHus u MUKPOKIOHAILHO20 — PA3MHOJICEHUSA
CeNbCKOXO3AUCTNEEHHBIX KYAbIMYP.

XpomMocoMHass W TEHHass MHXKeHepusa. LICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpynpoBanue pexkoMmOuHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrkeHusl U MepCIeKTUBBl XPOMOCOMHOW M TEHHOM MHXEHEPHUH. DKOJIOTMYECKHE U
TUYECKUE NMPOOIEMbl T€HHONU NH)KEHEPUH.

Menuuunckue OuotexHonoruu. I[loctrenHomnass mudposas weaununa. [1IP-
nuarHoctuka. MeTaOoJOMHBIM  aHaiIM3, TEHOLIGHTPUYECKUH aHalu3 IpoTeoMa
YeJ0BeKa JUIS OLIEHKU COCTOSIHMS €rO 310pOBbs. MCIonb30BaHNE CTBOJIOBBIX KJIETOK.
Taprernas Ttepamust paka. 3D-Onommxenepust ans pa3paboTku (PyHIAaMEHTaIbHBIX
OCHOB MEJUIIMHCKUX TEXHOJOTHM, CO34aHUS KOMIUIEKCHBIX TKaHEW COYETaHUEM
TEXHOJIOTUH TpEXMEPHOro OWONpPUHTHHra U ckapoIIUHra JUisd pelieHus 3aaad
MEPCOHATU3UPOBAHHON METULIHBI.

Co31aHue BEKTOPHBIX BaKILUH C LIEIbI0 00ecreueHnss KOMOMHUPOBAHHOM 3alIUTHI OT
BO30yuTENeH OPBU, YCTaHOBJICHUE MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkunonupoBanust PHK-comepxamux BHpPYCOB, BBI3BIBAIOIIMX 0OCO0O OINAcHbBIE
3a00y1eBaHMs YEJIOBEKA U )KMBOTHBIX.

JleMoOHCTpau MU

Tabmuupl u cxembl: «/crnonb3oBaHUE MUKPOOPIaHU3MOB B  IMPOMBIILIEHHOM
IIPOU3BOJICTBEY, «KileTouHass nHKeHepUs», «I eHHas HHKEHEPUs».

JlabopaTopHas padora «/3yueHne 00HEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llonydyeHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

JKekypeusi  «buorexHosmoruss  —  BaKHEHIIas — NPOU3BOJAWTENBHAS — CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIIOTHYECKOE TIPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaenne u pa3BuTHE 3BOJTIIHOHHBIX MPEACTABJICHUA B 0HO0JIOTHH

OpomonmonHass teopusa Y. Jlapeuna. [Ipeanochuiki BOSHUKHOBEHUS JapBUHHU3MA.
JKusHp 1 HayuHas aestenbHOCTh Y. JlapBuHa.

JBwxymue cunbl 3BoMonMM BUOB 1o Y. JlapBuHY (BbICOKass MHTEHCHUBHOCTH
pa3MHOXKEHHSI ~ OPraHM3MOB,  HAcJEeACTBEHHass  M3MEHYMBOCTb, Ooppba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrerndeckoit Teopun sBomwonuu (CT3). HelrpansHas Tteopus
sBomtorui. CoBpeMEeHHasi SBONIOIMOHHAS OWoNorHA. 3HAYEHHE HSBOIOIMOHHON
Teopuu B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUpA.

JleMoHCTpauu

[Toptpetsr: Apucrtorens, K. Jluanen, XK. b. Jlamapk, 3. JK. Cenr-Unep, XK. KroBbe,
Y. Hapsun, C. C. Yersepuxos, 1. U. [lImaneraysen, k. Xonnein, /. K. benses.

Tabmuuel u cxembl: «Cucrema xuBod npuponsl (nmo K. Jlunnero)», «JlectHuna
XKUBBIX cymiectB (o Jlamapky)», «MexaHusm (QOpMUPOBAHUS MPUCIOCOONCHHUN Y
pacTeHMil U kMBOTHBIX (1o Jlamapky)», «Kapra-cxema Mapmipyra myremiectBust Y.



Hapsunay», «Haxonku Y. [apBunay, «@opmbl 60psOBI 3a cymecTBoBaHUEe», «[1oposl
ronyOei», «MHoroobpasue KyiabTypHbIX (opMm KamycTel», «llopoibl gomamHux
KUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BuaoB (mo Y. JlapBuny)», «Cxema
COOTHOUIEHUSI ABWKYIIUX CHJI 3BOJIIOIUN», «OCHOBHBIE NOJIOKEHUS CUHTETUYECKOU
TEOPUU IBOJIIOLIHH.

Tema 2. MuUKpo3BoOIIOLHS U €€ pe3yJIbTAThI

[Tonmynsiust Kak 37a€eMeHTapHasi equHuIa 3BoJonnd. COBpeEMEHHBIE METO/IbI OLIEHKH
TEeHETUYECKOT0 pa3HooOpas3usi W CTPYKTyphl mnomyisiuil. M3menenwe reHodoHaa
HNOMYJISIUM  KaK 3JIEMEHTAapHOE 53BOJIIOLMOHHOE SIBJIEHUE. 3aKOH TIE€HETHYECKOro
paBHOBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (PaKTOpbl (ABMXKYILIUE CHUJIBI) 3BOJIOLMU. MyTalMOHHBIA MpOIECC.
KoMmOunaTuBHasi W3MEHYUBOCTh. Jlpeildp TreHoB — ciydailHble HEHaIpaBJICHHbIE
W3MEHEHUs YacToT ajuiened B momymsiuusx. Oddekr ocHoBatens. Ighgexm
OymoLnouHo2o eopaviuuka. CHUdNCEHUEe 2eHemuUyecKko20 pa3zHooOpa3us: NPUYUHbL U
cneocmsus. llposenenue s¢ppexma Opetigha ceHo8 8 OONLUIUX U MANLIX NONYTAYUSX.
Murpanuu.  M3omsiust  momynsanwmii:  reorpadudeckas  (IPOCTPaHCTBEHHAs ),
ounonoruueckas (penpoayKTUBHAS).

EctectBennsiii 0T00p — Hampapmsitomuii ¢haktop 3Bomronuu. Gopmbl eCTECTBEHHOTO
oTOOpa: ABIKYIINM, CTAOUIU3UPYIOMIMMA, pa3pbiBatolinil (qu3pynTuBHbii). [1onoBoit
0oT00p. BO3HUKHOBEHME 1 SBOIOIUS COIIMATBHOTO TTOBEICHUS KUBOTHBIX.

[TprcrnocobIeHHOCTh OPraHu3MOB KaK pPe3yJibTaT MUKPO3BOIIOLMU. BO3HUKHOBEHME
npucrnocobieHuit 'y opranusmoB. Apomopdo3sl U uauoananrtanuu. [Ipumepst

npucrnocoOJeHuil 'y  opraHusmMoB:  Mopdosiornueckue,  (U3HOJIOTHYECKHE,
OMOXMMUYECKHE, MOBE/IEHYECKHE. OTHOCUTENBHOCTD IPUCIIOCOOIEHHOCTH
OpTaHU3MOB.

Bun, ero kpurepum U cTpykrypa. BumooOpasoBaHme Kak = pe3yabTar
MUKpOodBoItonnH. M3osiius — kitoueBoit Gpaktop BugooOpazoBanus. [yt u ciocoOsl
BU000pa30BaHUS: AJIJIONATPUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (MONUILIONAU3AIMS, THOpuan3anus). InurensHocThb
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3msl popMUpOBaHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BOmIOIIMOHHON OHONOrMM B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHUS
OonopazHooOpa3usa. MUKpPOIBOMIONMSA W KOIBOJIOIMS MMAPa3sUTOB U HMX XO3S5EB.
Mexanu3Mbl GOPMUPOBAHHS YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI OOPHOBI C
HEH.

JleMoHCTpa MU

[Toptpetsl: C. C. YerBepukos, D. Maiip.

Tabnuuel 1 cxeMmbl: «MyTallMOHHAs U3MEHYHMBOCTHY, «IlomynsuuoHHas CTPYKTypa
Buga», «Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «/[Bmxymiue cuisl
HBOJIIOLIMMY,  «OJKOJOrMYecKkass U30JSIIUS  TOMYJSIUil  ceBaHCKOM  (openny,
«T'eorpauyeckast M30IAMS JTUCTBEHHHUIIBI CUOMPCKON M JIMCTBEHHHIIBI JaypCKON»,
«[TonynauroOHHBIE BOJHBI YUCICHHOCTH XMIIHUKOB U XepTB», «Cxema JencTBUS
ecTecTBeHHOro otbopay, «DopMbl 60prOBI 3a cymiecTBoBaHUe», «HIyCcTpUaIbHBIN



MenaHu3M», <«JKuBble nckonaeMbie», «lIOKpOBUTENBCTBEHHAs! OKpAacKa >KMBOTHBIXY,
«Ipenympexnaromas OKpacka JKUBOTHBIX», «DU3MOJOTHYECKUE aJanTaluny,
«IIpucnocoOIeHHOCT, OpraHU3MOB M €€ OTHOCHUTENBbHOCTHY», «Kpurepun Buuar,
«Bugsi-gBoitnukuy, «CTpykTypa BHIa B mpupone», «CrnocoObl BHI000pa30BaHUs»,
«I'eorpadguueckoe BUAO00Opa3oBaHHE TPEX BUAOB JAHIBINIEH», «IKOJIOTHUECKOE
BUI000pa3oBaHKe BHUJIOB CUHUIY, «llomumuonasl pactenuit», «KamyctHo-penednbrit
TUOpUIY.

O6opynoBanue: repOapu pacTeHU, KOJUIEKIIMU HACEKOMBIX, Yydesia NTHI] U 3Bepei
C MpUMepaMH pa3IMYHbIX MPUCIOCOONIEHHM, Yydesla NTUIL] U 3BEpeil pa3HbIX BUIOB,
repOapuu pacTeHH OJIM3KUX BUJOB, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlabopaTopHas padora «BrisBieHrEe U3BMEHUMBOCTH Yy 0COO€H OJTHOTO BHUJIa».

JlaGopaTtopnasi paGora «IIpucnocoGnenuss OpraHM3MOB M UX OTHOCHUTEIbHAs
1[E€JIECO00Pa3HOCTHY.

JlaGopaTopHas pabdota «CpaBHEeHHE BUIOB IO MOP(OTOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJiouusi u €€ pe3yJibTaThl

Mertoapsl u3ydyeHuss Makpo3BoJiroIuu. [lameoHToOrMYecKne METONbl H3y4YEHUs
sBosonnu. [lepexoansie Gopmbl U GUIOrEHETHUECKHE PSIbl OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomonuu. CpaBHeHue ¢Giaopsl U (payHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Buasl-sHnemMuku u
PEUKTHI.

OMOpPHUOJIOTHYECKHE UM CPAaBHUTEIBHO-MOP(OJOTUYECKUE METOJIbl  H3y4YeHUs
ABOJIOUMU. ['€HeTHYeCKMe MEXaHW3Mbl »HBOJIOUMHU OHTOI€HE3a U  IMOSBICHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOrMYHbIE U aHAJIOTMYHbIE OpraHbl. PyaumeHTapHbie
Opraibl ¥  aTaBU3Mbl.  MOEKyJIIpHO-TEHETHYECKHe,  OHOXUMHYECKHE U
MaTeMaTH4YEeCKHEe METOJbl U3y4YeHHsI dBOMIOLUHU. ['oMonornynbie reHbl. COBpeMEeHHbIE
METO/Ibl TOCTPOEHUS! (PUIIOTEHETUYECKUX JICPEBbEB.

XpOMOCOMHBIE MYTallMK U 3BOJIIOIMS TEHOMOB.

OO6mue 3akOHOMEpPHOCTH (MpaBuia) OdBONONUHU. [lpunyun cmeHvl QYHKYUI.
HeoOpatumocts »Bomtonuu. ApnantuBHas paauanus. HepaBHOMEpHOCTh TeMIIOB
ABOJIIOLIMH.

JleMoHCTpau U

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosnep, 3. ['ekkens.

Tabmumbsl U cxeMbl: «DUIOTEHETUYECKH psiA  JIOMmaan», «ApPXEONTEePUKCH,
«3Bepo3yOrie smeps», «Creronedansny, «Punnoputeny, «CeMeHHbIE MAIOPOTHUKIY,
«buoreorpapuueckne 30HB 3emnn», «Jllpeiid KOHTUHEHTOB», «PenuKThHIY,
«HavanbHble cTaauu SMOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX KMBOTHBIXY,
«'oMonorMYHBIE W aHAJIOTMYHbIE  OpraHely, «PyAUMEHTB», «ATaBU3MBI»,
«XpOMOCOMHBIE HA0Ophl 4YeloBeKa M IMHUMMaH3e», «lJaBHble HampaBiIeHUs
IBOJIOIUIY, «O0IINE 3aKOHOMEPHOCTH SBOJIIOIIUN.

O6opynoBaHue: KOJUIEKIIUH, TepOapuu, MyJISKM UCKOTTAEMbIX OCTaTKOB OPTaHHU3MOB,
MYJSDKM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB,
KOJUIEKIIMM HAaCEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BUTHE )KM3HHU Ha 3emuie



HayuHble runores3sl MpOUCXOXKACHUS KU3HU Ha 3emuie. AOHOreHe3 W MaHCIEepPMHUS.
JloHay4Hble TpEACTaBICHUS O 3apOKICHUU JKU3HU (KpeauunoHusM). [umortesa
MTOCTOSIHHOTO CaMO3apOKJICHUS KU3HU M €€ ompoBepkeHue omnbitamu D. Peam, JI.
Cnamnannany, JI. [1actepa. [Ipoucxoxaenue sxu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HEOpPraHWYECKOM HBomonuu. IlinanerapHas (reosoruueckas)
HBOJIIOIMSL. XUMHUYECKasi 3BOJIONHUSA. AOMOTEHHBIM CUHTE3 OPraHUYECKUX BEIIECTB U3
Heoprannueckux. OnbiT C. Mumiepa u I'. FOpu. OOpazoBaHue mNOJIMMEPOB U3
moHoMepoB. KoanepaTtHas runoreza A. M. OnapuHa, TunoTe3a nepBUYHOTO OyJIb0HA
Jx. Xonaeitna, reneruyeckas runotesa I'. Mémnepa. Pu6o3umsl (T. Yek) u rumnoresa
«vupa PHK» V. I'mnbepra. ®opMupoBanre MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKJIETKH.

Ucropust 3emuin u MeTonbl €€ u3ydyeHus. Mckomaemble OpPraHMYECKHUE OCTATKH.
['eoxpononoruss u e€ meroabl. OTHOocUTENbHAs U aOCOJIOTHAs TE€OXPOHOJOTHS.
['eoxpoHOIOrHYECKas IKajga: S0HbI, 3PbI, IEPUOABL, SIIOXH.

HauanpHbpie 3Tanbel opraHMyeckod 3BoJitoluu. [losiBIeHME M H3BOMIOLUS TEPBBIX
KJIETOK. DBOIONMS MeTabonu3Ma. Bo3HUKHOBEHHE MEepBbIX FKOcUcTeM. COBpEMEHHbIE
MUKpOOHbIE OMOTUIEHKH KaK aHaJOr MepBbIX Ha 3emiie coobmecTB. CTpOMATOIUTHI.
[IpoxapuOTHI U YYKapUOTBHI.

[TpoucxoxaeHnne H3ykapuoT (cuMOUOTEHE3). OBOJIOIMOHHOE MPOUCXOKICHHE
BUpYCOB. [Iporcxok/1€HNE MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3TaIlbl BOJIIOIUH BBICIIMX pacTeHUu. OcHOBHBIE apoMOp(}O3bl paCTEHHIA.
Boixon pacrennii Ha cyury. [losiBlieHHe CIOPOBBIX paCTEHUI U 3aBO€BAHUE UMH CYIIIH.
Cemennblie pactenus. [IponcxoxieHre NBETKOBBIX PACTCHUM.

OCHOBHBIE ATaIbl IBOJIONUN )XKUBOTHOTO MHUpa. OCHOBHBIE apOMOP(HO3bI JKUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEGHUE COBPEMEHHBIX THUIOB. [lepBbie
XOpAOBBIE KUBOTHBIE. JKHU3Hb B BOJie. DBOJIOLMSA IMO3BOHOUHBIX. [IponcxoxaeHue
ampuobuit m pentunuit. IlpoucxoxjaeHue MICKONMHUTAIOMUX W 0OTUll. [IpuHIUD
KiogeBoro  apomopdosza. OcBoeHue OECMO3BOHOYHBIMH W TIO3BOHOYHBIMH
YKUBOTHBIMU CYIIIH.

PasButne xu3Hu Ha 3emie MO 3paM U MEepHOoJaM: apXel, MPOTEpO30il, Maneo3oi,
Me3030H, KaifHo30M. OO0mias XxapaKTepucTUKa KiuMaTa U IeoJOTMYeCKHUX IMPOLIECCOB.
[TosiBiIeHE U paclBET XapaKTEPHBIX OPTaHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHS U
BIIMSIHME HA Ta30BBIM COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTHUYECKHE KpU3HUCHl mponuioro. IlpuyuHbl u
CIIEJICTBUS MAacCOBBIX BbIMUPAHMM. COBpPEMEHHBIM SKOJIOTMYECKUN KPHU3UC, €T0
ocobenHnoctu. [Ipobrema coxpaneHus 6nopasHooOpasus Ha 3emiie.

CoBpeMeHHasi cHCTeMa OpraHudeckoro wmwupa. [lpuHIMNIBI  KiaccupuKanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPTAHU3MOB.

JleMoHCTpauu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. W. Onapus,
Jx. Xonnein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpel u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. IlacTtepa mo
W3YUYEHUIO CaMO03apoxAeHUs KU3Hm», «Cxema omnbita C. Mumiepa, I'. FOpu», «9tansl



HEOPraHU4YeCcKo 3BosroLUN», «l'eoxpoHosorunyeckas Imkaia», «HauampHble 3Taribl
OpraHryYecKor IBOMIOIUNY, «Cxema 00pa3oBaHUS dYKApUOT IMYTEM CUMOHOTEHE3a»,

«Cucrema KuBod mnpupone», «CTpoeHue BHUpyca», «ApomMop(]o3bl pacTeHui»,
«Punnodurer», «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIINY,
«Mxu», «llanopotHuku», «l'onocemenHble pacTeHus», «Opraibl LBETKOBBIX
pacteHuit», «Cxema pa3BUTHS JKUBOTHOTO MHpa», «ApPOMOP(O3bl KUBOTHBIX»,
«IIpocrenmme», «Kumeunonomnoctueiey, «llnockue yepBm», «HIEHHUCTOHOTHEY,
«Pv10BIY, «3emHOBOAHBIEY, «IIpecmbikatonuecs», «lltuipy, «Miekonuraromuey,
«Pa3BuTHe XM3HH B apXeUCKOM 3pe», «Pa3BuTue >XKU3HH B IPOTEPO3OMCKOU 3per,
«Pa3BuTHE KU3HU B MAJICO30MCKOU dpe», «Pa3BUTHE KU3HU B ME3030MCKOM 3peEy,
«Pa3BuTHe XU3HM B KaillHO30MCKOM 3pe», «CoBpeMeHHasi CHCTeMa OpPraHu4ecKOro
MUpa.

OGopynoBanue: repbapu pacTeHUN Pa3IMYHBIX OT/ENOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE TIpENapaThl >KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKLIHUHU HIJIOKOXKUX,
CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela NTUL U 3BEpeH, KOJUIEKIUHU
OKaMEHEJIOCTEH, TMOJIE3HbIX MCKONAEMbIX, MYJSDKM OPraHMYeCKUX  OCTaTKOB
OpPraHNU3MOB.

BupryanbHas Ja0opatopHas padora «Monenuposanue onslToB Muiuiepa—tOpu
0 U3YYEHHIO a0MOTr€HHOTO CHHTE3a OpPraHMYEeCKHX COEJUHEHUN B NEPBUYHOMN
aTMocdepe.

JlaGoparopHas padora «l3ydeHHE M OMMCAHHE HMCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «lI3ydyeHue ocoOeHHOCTEH CTPOEHUS PACTEHHIl pa3HBIX
OTZEIIOBY.

IIpakTuyeckass padora «/3yyeHue o0cCOOCHHOCTEW CTPOCHHS TMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eji0BeKa — AaHTPOIOTeHe3
Pa3nensl 1 3a1aun aHTponoaoruu. MeToasl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUM O NPOUCXOXKACHUU 4YeloBeka. Penurnosnsie
B033peHusA. COBpEMEHHBIE HAYUYHBIE TEOPHH.

CXoncTBO 4eNOBEKa € JKUBOTHBIMU. (CHCTEMAaTHYECKOE TIOJIOKEHUE YEJIOBEKA.
CBueTenbCTBa CXO/ICTBA YEJIOBEKA C )KUBOTHBIMU: CPAaBHUTEIBHO-MOP(OJIOTHIECKHUE,
aMOpHoToTUIecKue, GU3N0I0ro-0noOXUMHIEeCKUe, oBeaeHYeckre. OTINYNS YeIoBeKa
OT KMBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHe
TOJIOBHOI'O MO3Ta U BTOPON CUTHAJIBHOU CHUCTEMBI.

JBuwxymme cunbl  (pakTopel) aHTpomoreHe3a: OHOJIOTUYECKHE, COI[MANIbHBIE.
CooTHolIeHre OHOIOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE cTaauu aHTpomoreHe3a. PaHHMe 4enmoBekooOpa3Hble 00E3bSHBI
(MPOKOHCYJIBI) ¥ PaHHHE MOHTHIBI — OOIIME TMPEIKU UYeTOBEKOOOPa3HBIX 00€3bsiH U
JMOJIel. ABCTPAJIONUTEKH — JIBYHOTME TpEIKH JroJed. UelnoBeK yMenbli, NEepBbIe
W3TOTOBJICHUS OpyAMM Tpyna. YemoBeK NPsSMOXONSIIMKM U NEPBBIM BBIXOJ JIIOAEH 3a
npenensl Adpuku. Yenosek reiiaenbOeprckuii — o0l NpeoK HeaHAepTaIbCKOTO
4eJIOBEKAa M YeJOBEKa pa3yMHOro. YesloBeK HeaHIEpTalbCKUM KaK BHJI JIIOAEU



XOJIOZAHOTO KiauMata. YelloBeK pa3yMHbIN COBPEMEHHOI'O THIIA, JICHUCOBCKHUM YEIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuxu. [laneoreneTnka v najaeoreHOMHKA.

DBOJIIOLUS COBPEMEHHOT0 YesloBeKa. EcTecTBEHHBIN 0TOOpP B MOMYJISALUAX YEIOBEKA.
MytanuonHslii mpouecc U noaumopdusm. [lonynsumoHHBIE BOJIHBI, Opeid TreHOB,
Murpauus u «3(pQPext ocHOBATENA» B MONYJIALUIX COBPEMEHHOI'O YEJIOBEKA.

Uenoseueckue pacel. llonstue o pace. bonpmme pacel:  €BporneoHaHas
(eBpasuiickasi), aBCTpaJIO-HETpoUHAs (IKBATOpUAIbHAsI), MOHIOJIOUIHAS (a3UATCKO-
amepukaHckas). Bpemss u myTH paccelieHHs UeNoBeKa MO TuiaHere. EQMHCTBO
yesnoBeyeckux pac. HayuHas HecocTosTeNnbHOCTh pacusma. llpucrnocoOiaeHHOCTh
YyeloBeKa K pa3HbIM YCIOBHUSIM OKpyKawolei cpeisl. BiusHue reorpaduyeckoit
cpenbl U apeiida reHoB Ha MOP(OIIOTHIO U (U3UOJIOTHIO YEIOBEKA.

MexXaucuuIInHapHble MeTOAbl B (u3UYecKod (OMOJIOTHYECKOM) aHTPOMOJIOTHH.
OBOJIOMOHHAST AHTPONOJIOTUS U MAJCOAHTPONOJIOTUs YEIOBEUECKUX MOMYIISIUM.
buoconuaneHble HMCCENOBaHUS NPHUPOABI uenoBeka. MccinenoBaHue KO3BOIIOLMU
OMOJIOTMYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpau MU

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

Tabmuuel W cxembl: «MeTOAbl AaHTPOMOJOTUNY», <« OJIOBHON MO3r YeIOBEKay,
«YenoBexkooOpa3Heie 00€3bsiHBDY, «CKEIeT YeloBEeKa U CKEJeT NIMMIIaH3e»,
«PynuMeHTBl M aTaBU3MBDY, «J[BHKYIIHE CHIBI aHTPONOTEHE3a», «IBOJIIOIMOHHOE
IpEeBO  4elnoBeKa»,  «ABcTpajonurek»,  «YHemoBek  yMmenbli», — «HemoBek
npsaMoxosamui», «Jlenucockuii udenoBek» «Heannepranbibly, «KpoMaHbOHIBD,
«[Ipeaxu yenoBekay, «ITarbl IBOJIOLMU YEIOBEKay, «Pachl yenmoBekay.

O6opynoBaHue: MYJSDKM OKaMEHENOCTEH, MPEAMETOB MATePUATBHOU KYIbTYPHI
MpEeAKOB 4YesnoBeka, penpoaykuuu (Qororpaduu) KapTuH ¢ MHUQPOJIOTHYECKUMHU H
OuOJIEHCKUMU  CIO)KETaMH TIPOUCXOXKICHHS 4YeloBeka, ¢ororpadum HaXOH0K
MCKONAEMBIX OCTATKOB YEJOBEKAa, CKEJEeT YelOBeKa, MOJENb ueperna uejloBeKa U
yepena IIMMIIAaH3€, MOJENb KHCTH YeJOoBE€Ka M KHCTH IMIMMIaH3€, MOJAEIHU Topca
NPEJIKOB YeJIOBEKa.

JlabopaTopHasi padora «V3ydeHre 0OCOOCHHOCTEH CTPOCHHS CKeJieTa dYelloBeKa,
CBSA3aHHBIX C MPSMOXO0KICHUEM.

IIpakTuyeckas padora «/3yueHne S3KOJOTMUECKUX a/IallTalllil YeTOBEKa.

Tema 6. Dxojiormsi — Hayka O B3aMMOOTHOLIEHHAX OPraHU3MOB |
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalomiel cpeaoi

3apoxaeHrue u pa3BUTHE 3Kojoruu B Tpyaax A. ['ymGonwara, K. @. Pynse, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenbl u 3a7auu 5KOJIOTHH.
CBs13b 9KOJIOTHH C IPYTUMHU HAyKaMH.

Metonsl sxonoruu. [lonessie HaOMIOACHNS. DKCIIEPUMEHTHI B IKOJIOTHH: TPUPOJIHBIE
u nabopaTopHbie. MoieTupoBaHrue B DKOJOTUA. MOHUTOPUHT OKPYXKAIOIICH CPEJIbI:
JIOKaJIbHBIN, pETUOHATBHBIN U TT100aTbHBIN.

3HaueHUE SKOJOTMYECKUX 3HAHWM U 4esOBEKa. DKOJIOTMYECKOE MHUPOBO33PEHHE
KaK OCHOBa CBs3€M 4elloBedYecTBa C Npuponor. POpMHUpPOBAHUE DKOJIOTMYECKOU
KYJIbTYPbI U 9KOJIOTUYECKON I'PAMOTHOCTU HACEIICHHUS.



JleMoHCcTpa MU

[Toptpetsr: A. I'ym6oaeaT, K. ®@. Pynse, H. A. Cesepiios, O. ['ekkens, A. Tencnu, B.
H. Cykaués.

Tabmuubr u  cxembl: «Pa3mensl skonorum», «Meroabl skosorumy», «Cxema
MOHHMTOPHHIA OKPYXKAIOLIEH CPEbD».

JlabopaTopHas padora «/3ydeHre METOOB SKOJIOTUYECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl U cpeaa OOUTAHUA

Okonoruyeckue (akTopbl U 3aKOHOMepHOCTH uX JeiictBusa. Kiaccudukanus
AKOJIOTMUECKHX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpornoreHHsle. OOimue
3aKOHOMEPHOCTH JIeHCTBUS 3Kojoruueckux Qaxrtopos. IIpaBuno mumuumyma (K.
[Mnpenrens, 0. JIlubux). TonepaHTHOCTb. OBpPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

AbGuotnueckue (akropbl. CBeT Kak 3Koyiornueckuil Qaxrtop. JleiicTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIEKTPA Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBI PACTEHUM U
YKUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHaNbHas pojb cBeTa. DoTonepuoansm.

Temmneparypa kak skosiorndeckuil gaxrtop. JleficTBre TeMneparypbl Ha OpraHU3MBI.
[TolikmiIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

BnaxHocte kak skojormueckuidl  Qakrtop. IlpucmocoOnenust pacTeHMil K
noJiep>kaHuio BogHoro Oananca. Kiaccugukanus pacTeHH 0 OTHOIICHUIO K BOJE.
[TpucnocobneHus )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl 0OUTaHUS OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAs, IOYBEHHAsI, [NTyOUHHAs
MOJIIIOYBEHHAs,, BHYTpUOpraHu3MeHHas. {DU3NKO-XMMHYECKHE OCOOEHHOCTH Cpen
oOuTanus opranu3moB. [IpucrnocobneHust OpraHu3MoB K KU3HH B Pa3HBIX CpeIax.

buonornueckue putrmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOAMYHBIC
putMmel. [Iprcrnoco61eHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHHUSIM yCIIOBHM KU3HU.

Kuznennsle (opmbl opranu3moB. [lonsTtre o xusHeHHOW Qopme. KuzHeHHbIE
dopMBl pacTeHMii: JepeBbs, KYCTapHUKHM, KyCTapHUYKH, MHOTOJICTHHE TpPaBBHI,
onHosieTHUE TpaBbl. JKu3HEeHHbIE (DOPMBI >KMBOTHBIX: TUJIPOOMOHTHI, T'€OOMOHTHI,
a’3po6uoHTEL. OCOOCHHOCTH CTPOCHHMSI U 00pa3a KU3HH.

buotuueckue daktopbl. Buasl OWOTHYECKMX B3aUMOJEHUCTBHI: KOHKYpPEHIIUS,
XMUITHUYECTBO, cUMOMO3 U ero ¢opmsl. [lapazutusMm, koomepanus, MyTyajlu3M,
KOMMEHCAJIN3M (KBapTHUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJIEHCTBUS (Tomuueckue, dpopuueckue, Gadbpuueckue). 3HaueHUE OMOTUYECKUX
B3aMIMOJICHCTBUN IS CYIIECTBOBAHUS OPraHM3MOB B cpeae oOutanws. [IpuHImn
KOHKYPEHTHOT'O UCKITFOUEHUSI.

JleMoHCTpauu

Tabmumpt u  cxeMbl:  «Okojoruyeckue  (paxTtopsl», «CBETOBOM  CIEKTPY,
«OKOJIOrMYECKHE TPYIIbl KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeNIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHbIE >KMBOTHBIEY», «DHU3HOJIOTHYECKUE aJanTaluu
KHUBOTHBIX», «Cpenbl oOUTaHHMA  OpraHu3MoB», «bBHOJIOTHYECKHE  PUTMBD»,
«Kuznennsie Gopmbl pacteHuit», «KusHeHHbIe QOPMBI KUBOTHBIX», «DKOCHUCTEMA



LIIMPOKOJIMCTBEHHOTO Jiecay, «JKOCUCTEMa XBOMHOro jeca», «Llemn nuranus»,
«XummnuyecTBoy, «Ilapazutuzmy, «Konkypenuus», «Cumomos», «KommeHcanuzm.

OGopynoBanue: repbdapuul pacTeHUN W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIIMSHUIO
Pa3IUYHBIX JKOJOTUYECKUX (PAKTOPOB, repdapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCITUBBIX PACTEHHM, CBETOJNIOOUBBIC, TEHETIOOUBBIE W TEHEBBIHOCIUBBIE
KOMHATHBIE pacTeHHs, TepOapud U KOJUICKIUU TEIUIOIIOOUBBIX, 3UMOCTONKHUX,
MOpPO30yCTOMYMBBIX pPACTEHUM, Uydesla NTUL M 3Bepeil, repbapuu pacTeHuw,
OTHOCAIIMXCA K Turpoduram, kcepopuraM, me3opuTaM, KOMHATHBIE PpACTECHUS
JAHHBIX TPYIII, KOJJIEKIIMU >KMBOTHBIX, OOUTAIONIUMX B Pa3HBIX cpelax, repoapuu u
KOJUIGKIIMM PACTeHHM W >KMBOTHBIX, OOJANaIOIIUX YepTaMH IMPUCIOCOOJIEHHOCTH K
CE30HHBIM HM3MEHEHUSIM YCIOBUU JKM3HU, repOdapuv W KOJUJIEKIIMH pacTEeHUU W
YKUBOTHBIX DPA3NIMYHBIX JKU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX, YYaCTBYIOIIUX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOCHCTBHUSIX.

JlaGopaTtopHasi paGora «BrlsBIeHHE NPUCIIOCOONCHU OPraHU3MOB K BIUSHHUIO
CBETa.

JlaGopaTtopnasi paGora «BrlsBieHHE NPUCIIOCOONIEHU OPraHU3MOB K BIHSHUIO
TeMIEPaTypbD».

JlaGopaTopHasi paboTra «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
0o0UTaHUS.

Tema 8. JkoJi0rusi BUAOB M MOMYJISALM M

DKOJIOTHUECKUE XapaKTepUCTUKH Tmomyisuuu. l[lomynsuus kak Ouojgoruueckas
cuctema. Poip HEOTHOPOAHOCTH cCpenbl, (hU3MUYECKUX OapbepoB U OCOOCHHOCTEH
Ouonoruu BUJIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYpPHI MOIMYJISIIAM.
OcCHOBHbIE TIOKA3aTeNH MOMYJISIIIUU: YUCICHHOCTb, INIOTHOCTh, BO3pACTHAs U MOJIOBas
CTPYKTYpa, POKAAEMOCTb, PUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPAIUA.

Dkoyioruyeckas CTpykTypa nonyiasanuu. OIlLleHKa YHUCICHHOCTH MOMYJISALIHH.
JvHamuka mnomymanuud W €€ perysauus. buoThueckuid TOTEHIMaN MOIMYJISLHH.
MogenvpoBanue JUHAMUKH Tonyisiuuu. KpuBble pocTa YHMCIEHHOCTH IOIYJISLIMH.
KpuBbie BbDKMBaHMS. Perynsuus YHUCIEHHOCTH NOMYJALMA: poib (aKTOPOB,
3aBUCAILIUX U HE 3aBUCSIINX OT IUIOTHOCTU. DKOJIOTUYECKHE CTpaTeruu BUAoB (I- u K-
CTpaTeruu).

[TonsiTie 00 SKOJOTHYECKOW HuUIe BUAa. MecrtooOutanne. MHOTOMepHass MOJIEIb
skonornyeckor Humu Jk.M. XarumHcoHa. Pa3zMepel 3KOJIOrMYECKOM HHIIW.
[ToTeHumanpHas 1 peaqu30BaHHAs HULIU.

Bun xak cucrema nomyisiiuii. Apeainbl BUIOB. BUIIBI U UX KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MHIpaluid >KUBOTHBIX. buosormyeckue WHBAa3MU
YyKEPOJIHBIX BHUJIOB.

JleMoHCTpauu

IToprper: Ix. Y. XaTunHCOH.

Tabmuibl ¥ cxeMbl:  «DKOJOTMYECKHE  XapaKTEPUCTUKH  TOMYJISIIIUN,
«IIpocTpaHcTBeHHAs CTPYKTypa MOMYJIALMN», «Bo3pacTHbIe MUpaMUIbl MOMYISLIN,



«CKOpOCTh 3aceieHus MOBEPXHOCTU 3€MJIM PA3IUYHBIMH OpraHu3dMaMmu», «Mopeinb
skonornueckor HumM k. M. XatauHcoHay.

O6opynoBaunue: repdapun pacTeHUM, KOJJIEKIINHU >KUBOTHBIX.

JlaGopaTopnas padorta «IIpucnocobieHnus ceMsH pacTeHH K pacCeICHUIO.

Tema 9. JkoJi0rus c000IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiecTBa opranu3mMoB. buoiieHos u ero cTpykrypa. CBS3u MEX1y OpraHu3MaMu B
ouoneHo3se.

OkocucrteMa Kak OTKpbiTass cucreMa (A. k. Tencnun). OyHKIUMOHANIBHBIE OJIOKH
OpraHU3MOB B IKOCHCTEME: MPOAYLEHThl, KOHCYMEHTHI, peaylLeHThl. Tpoduueckue
ypoBHU. Tpoduueckue nienu u cetu. AGuornueckue 6J10Ku dkocucteM. [10uBbI U MBI
B SKocucTeMax. KpyroBopoT BEIIeCTB U MOTOK 3HEPTHH B 3KOCHCTEME.

OcHOBHBIE TOKa3aTelyd 3KOCHCTEMBI. bruoMacca W OpoayKUMs. DKOJIOTMYECKUE
NUPAMUJIBI YKCeN, OMOMacChl U SHEPTHH.

Jlunamuka  sxkocucmem.  Kamacmpoguueckue  nepecmpouixu.  Daykmyayuu.
HanpaBrieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccud. IlepBuuHble u
BTOPUYHBIE CYKIIECCUM U UX MPUYUHBI. AHTPOIIOTE€HHbIE BO3JEUCTBUS HA CYKIIECCHUM.
Knumakcnoe cooOuiectBo. buopasnooOpazue M HOJHOTa KPYroBOpoTa BEIIECTB —
OCHOBa YCTOWYMBOCTH COOOIIECTB.

[IpupoIHBIE SKOCHCTEMBL. JKOCUCmEMbl 03EDP U peK. DKOCUCEMbl MOPeU U OKeaHO8.
Drocucmemsbl MyHOp, 1eco8, cmeneli, NyCmulHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucteMa. ArponeHo3. Paszmnuusa mexny
aHTPOIIOT€HHBIMU U IPUPOJHBIMHU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas ¢iopa u
dayna. CunanTpomnusanusi Topojckod QayHbl. buojormdyeckoe u X03sSHCTBEHHOE
3HaUEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJEHCTBUII OpPraHU3MOB B
skocucTteMmax. Ponb kackaonozo aghghexma u 6udos-30ughukamopos (Knoueswvix 61U008)
6 QynkyuoHuposanuu s3xocucmem. IlepeHOC HEPTUHM U BEIIECTB MEXAY CMEKHBIMHU
AKOCHCTEMAMU. Y CTOWMYHMBOCTh OPraHW3MOB, MOMYJALMHA W 3KOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JAECHCTBUN.

Mexanusmel  8o30eticmeus 3a2psA3HEHUll PA3HbIX MUN08 HA CYOOP2aHU3ZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOI02UUECKO20
HOPMUPOBAHUS ~ AHMPONO2EHHO20  6030elicmeus. MeTofoaorus  MOHUTOpPUHTA
€CTECTBEHHBIX M aHTPOIIOI'€HHBIX 3KOCHCTEM.

JleMoHCTpauu

[Toprper: A. [Ix. Tencnu.

Tabmuuel u cxembl: «CTpykTypa OHMOLEHO3a», «DKOCUCTEMA HIMPOKOIMCTBEHHOIO
aeca», «JKOocUCTeMa XBOMHOro Jjeca», «DyHKIHOHAJIbHbIE T'PYIIbI OPraHU3MOB B
aKocucTeme», «KpyroBopor BemiecTB B 3kocucreMe», «llenu nutanus (macrOumiHasi,
JNETpUTHAsA)», «IDKOJOrMyecKkass NHUpaMUJa YHUCeN», «IJKoJorudeckas MnHpaMuaa
ouomaccel», «JKoJOrMuYeckass mnupamuaa sHeprum», «OOpa3zoBaHue O6010TaY,
«IlepBuunas cykueccusi», «BoccraHoBieHue neca mociie moxapa», «IKOCUCTEMA



03epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M TMOTOK IHEPrUM B arpoleHO3e»,
«IIpumepsl ypOoIKOCHCTEM.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMH HACEKOMBIX, Uydelia MTHI] U 3Bepei,
repbapun KyJIbTYPHBIX M JTUKOPACTYIIMX pPACTEHUN, aKBapuyM Kak MOJIeb
HKOCUCTEMBI.

IIpakTnyeckas padora «/I3ydyeHue u onrcanre ypO03IKOCUCTEMBD.

JlabopaTtopnas  padora «/3yueHue pasHOOOpa3usi  MEJIKUX  TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX IKOCHUCTEMAX).

IKeKypeusi «IKCKypcusi B THTMYHBIN OuoreorieHo3 (B AyOpaBy, O€pe3HsK, €IbHUK,
Ha CyXOJIOJIbHBIN WU TTIOMMEHHBIH JIYT, 03€p0, OOJI0TO)».

IKeKypeusi «IKCKYpCUs B arpO3KOCUCTEMY (Ha MOJIEe WU B TEIIMYHOE XO3SMCTBO)».

Tema 10. Buocdepa — riiodanapHas 3KocUCTEMA

buocpepa — obOmierutanetapHas o0ojiouka 3eMiiM, TJA€ CYIIECTBYET WIIHU
CyIllecTBOBaja *U3Hb. Pa3zputhe mpencraBieHuil o Ouocdepe B Tpymax J. 3rocca.
Yuenue B. U. Bepuaackoro o 6uochepe. O6nactu 6uochepst u e€ cocras. Kupoe
BeIeCTBO OMocdepsl U ero G yHKIIHH.

3aKOHOMEpPHOCTH  cyllecTBoBaHusA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
robansHOi sKOocUCcTeMBbl. [luHamudeckoe paBHOBecwe B Ouocdepe. KpyroBopotTsl
BEILIECTB M OMOTr€OXMMHUYECKUE LUKIBI (Yyriiepojaa, a3oTra). PUTMUYHOCTH SIBICHUI B
omocdepe.

3onanbHOCTh Omocdepnl. [lonsarue o O6mome. OCHOBHBIE OUOMBI CYIIU: TYHIpA,
XBOMHBIE Jieca, CMEIIaHHbIe M MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABaHHBI, ITyCTHIHM,
TPOIUYECKHUE JIeca, BEICOKOTOpbs. KimMart, pacTUTENbHBIN U )KUBOTHBIM MUp OHOMOB
CyIIN.

CtpykTypa W (QyHKUIMS >KUBBIX CHCTEM, OILIEHKAa WX PECYpCHOro IMOTEHIHala u
ouochepHbIX GyHKITUH.

JleMoHCTpauu

[Toptpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabmumbst u  cxembl: «l'eocdepst 3emmn», «KpyroBopor azora B mpupome»,
«Kpyrosopor yriepoga B mnpupoae», «KpyroBopor kuciopoaa B HpPUPOE»,
«KpyroBopot Bojibl B mpupoje», «OCHOBHbIE OMOMBI cyliny, «KiaumaTudeckue nosica
3emnn», «Tynapa», «Taiiray, «CmemanHbiii jnec», «lIIMpOKONMCTBEHHBIN JeCH,
«Crenby, «CaBanHa», «IlycTeiHsy, « Tponuueckuid gecy.

O6GopynoBanue: repdapur paCTeHU pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YestioBek u OKpysKaomas cpeaa

DKOJIOTHYECKHE KPU3UCHl U WX MPUUYUHBL. Bo3aeicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHEe BO3AYIIHOM cpenbl. OxpaHa BO34yxa. 3arps3HEHUE BOJHOM CpEbI.
OxpaHna BOJHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/ICUCTBHUE HA PACTUTENBbHBIM W JKUBOTHBIK wmup. OxpanHa
PaCTUTEIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIIBI OXpaHbl MPUPOJBIL.
Kpacupie kaurn. Ocob0o oxpaHsemble npupomnsie tepputopun  (OOIIT).
borannueckue cagpl U 300J0TUYECKUE TAPKU.



OCHOBHBIE TNPUHIUIBI YCTOMYMBOIO Ppa3BUTHS 4YellOBEYECTBA U  MPHUPOJBIL.
PanmonanbHOe MpUPOIONONB30BaHUE U COXPAHEHHE OMOJOTUYECKOTO pa3HOOOpasus
3emimu. OOmmMe  3aKOHOMEPHOCTH  TJIOOANBHBIX  SKOJIOTMYECKUX  KPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCa U €r0 BEPOSTHBIC MOCIIEICTBHS.

PazBuTne MeETOIOB MOHHTOPWHTA DAa3BUTHA OIMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccne008anusl nepexooa K pecypcocbepezatouyel u
KOHKYypeHmocnocobnou suepeemuxe. buonocuueckoe pasnoobpasue u o6uopecypcoi.
Hayuonanenvie ungopmayuonnvie cucmemsl, obecneuugarowue 0ocCmyn K
ungopmayuu  no  cocmoanulo  OMOeNbHLIX  6u008 U  IKocucmem. OcHoBbl
9Kopeadburumayuu  3Kocucmem U  cnocobos 00pvOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCEM.

JleMoHCTpan MU

Tabmuupl U cxeMbl: «3arps3HeHue aTMocepbl», «3arps3HeHHue TuApocheps»,
«3arpszHeHue nouBbly, «[lapHukoBwii hdexT», «Ocobo oxpaHsemMble TPUPOIHBIE
TEpPPUTOPHNY», «MOJENN yIIPaBIIEMOTO MHPAY.

O6opynoBanue: ¢Gororpaduu OXpaHseMbIX PacTeHUHN W >KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®enepannn, KpacHoi KHUTH perHoOHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO
BUOJIOI'MU HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00YYaIOIIUMHUCS

mporpaMM CpefaHero oOmero oOpa3oBaHUsA: JIMYHOCTHBIC, METalpeJIMETHBIC H
MpeMETHBIE.

B cTpykType JNHMYHOCTHBIX pe3yJbTaTOB OCBOCHHS NIPOrpaMMbl 10 OHOJIOTHHU
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHME OOYYAOUIUMHUCS POCCUUCKOU
IrPpaXJIaHCKOW HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTA U
CaMOOTPEIENICHUIO, Haluuyue momusayuy K oOy4eHUI0 OUOJIOTUHU, YeleHANnpAaseHHOe
pazeumue BHYTPCHHUX YOEXKICHUN JMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TPATULUM Pa3BUTUS OHOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
CnocoOHOCMb OOYYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKaMHU, MPUCYIIMMH CHUCTEME OHOJIOTHYECKOro 0O0pa3oBaHMS,
Haauuue npasoco3HaHuUsi YKOJIOTHIECKON KYIbTYphI, cnocobHocmu cmagums UETd U
CTPOUTH JKU3HEHHBIC TIIIaHBI.

JIngHOCTHBIE pPE3ylbTaThl OCBOSHHUS IPOTPAMMBI I10 OHOJOTHHM JOCTHUTAIOTCS B
CANHCTBE YYEOHOW M BOCHHUTATEIBHOM JESITEIBHOCTH B  COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUUCKUMHU COIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U JYXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, MPUHITBIMH B OOIIECTBE NpaBUIaMU U HOPMaMH
MOBEJCHNUS H CIOCOOCTBYIOT TIpolleccaM CaMONO3HAHUs, CAaMOBOCHHUTAHUS M
CaMOPa3BUTHS, PA3BUTHs BHYTPEHHEH MO3UIMN JTUYHOCTU, TATPUOTU3MA U YBAXKCHUS
K 3aKOHY U IPaBONOPSIIKY, YEJIOBEKY Tpyda M CTapUIeMy IOKOJEHHUIO, B3aUMHOIO
YBaXXEHHUSI, OEpeKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUIO U TPATULIUASIM
MHOTOHAIlMOHAJILHOTO Hapoja Poccuiickont ®enepanuu, MpUpPOJIE U OKPYKAIOIIEH
cpene.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUs yudeOHoro mnpeamera «buomorus» TOTKHBI
OTpaXXaTb TOTOBHOCTh M  CIOCOOHOCTh  OOYYarOUIUXCS  PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW IMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIIUH, MO3UTUBHBIX  BHYTPEHHUX  YyOeXKICHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO 00IIECTBA, pACIIMPEHUE KUZHEHHOTO OIbITa
M OIbITa JEATEJIBHOCTH B TPOIECCE pean3alMd OCHOBHBIX HalpaBJICHUI
BOCIIUTATENbHON JESATEIbHOCTH, B TOM YHCIIE€ B YACTHU:

1) rpaknaHCKOro BOCTIMTAHUSI:

c(OpMHUPOBAHHOCTh TPAKIAHCKON TO3UIIMM OOYYaIOMIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MPaBONOPSIIKA;



TOTOBHOCTb K COBMECTHOW TBOPYECKOM JESATEIBHOCTH MPHU CO3JIaHUU YYEOHBIX
OPOEKTOB, pEIIEHHH Y4eOHBIX W  TO3HABaTENbHBIX  3aJlady,  BBINOJIHEHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpEeNeNsiTh COOCTBEHHYIO TO3HMIIMIO IO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE YYUTBHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJCICTBUS JIIOJEH C pa3HbIMH YOEKIECHUSIMH, KYIbTYPHBIMU IICHHOCTSIMU H
COIIMAIbHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOILIECCE COBMECTHOI'O BBITIOJHEHHS Y4EOHBIX,
MIO3HABATENBHBIX U UCCIIEI0BATEIbCKHUX 3a7a4, YBAKUTEIBHOIO OTHOIIEHUSI K MHEHUIO
ONIMOHEHTOB MPU 00CYKJICHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON NESITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh POCCUUCKON TpaKJAHCKOM MJIEHTUYHOCTH, MaTPUOTHU3MA,
YBaXXEHHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoii, ropaoctu 3a
CBOM Kpal, CcBOWO PoauHy, CBOW S3bIK W KYyJbTYpy, MOPOIUIOE W HACTOSIIEE
MHOTOHAaIIMOHAJIBHOTO Hapoxaa Poccuu;

LEHHOCTHOE OTHOIIEHWE K MPUPOAHOMY HACIEAUI0 U MAMSATHUKAM HPUPOIbI,
nocTmkeHussM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUUCKUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMONIOTUH, IOHUMAHUS 3HAUYCHHS] OMOJIOTUM B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B )KU3HU
YeJl0BeKa U COBPEMEHHOT'O 0OIIEeCTBa;

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CHOyKeHHI0O u 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

OCO3HAaHUE JYXOBHBIX LIEHHOCTEW POCCUIICKOT0 HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh  OIEHWBATh CUTYAaIlMl0O W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYSCHh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH,

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYHUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O NMPUHATHS UEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAJULIUSIMU
HapoaoB Poccuy;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHWE K MHpPYy, BKJIIOYAas OCTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHUE SMOLMOHAJILHOTO BO3ICUCTBUS AKUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BoCHUTAHHA, (OPMHUPOBAHUA KYJIBTYPbl 310POBbS H
IMOIMOHAIBHOTO 0JIATOMOJYYHSI:

MOHUMAHUE W peaim3anus 37J0pOBOTO U Oe3zomacHOro oOpasza >XM3HU (30pOBOE
NUTaHUE, COOJO/IEHNE TUTUEHUYECKUX TMPaBUI U HOPM, cOATaHCUPOBAHHBIN PEXKUM



3aHATHUM M OTAbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OepexHOro,
OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PHU3MUYECKOMY H
NICUXHYECKOMY 3710POBBIO;

NOHMMAaHHE [IEHHOCTU MPaBWJI HHAWBHUIYAIBHOTO U KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HU JIIOCH;

OCO3HAHME TIOCJIECJICTBUA W HENpPUATUS BPEAHBIX TMPUBBIYEK (yHmoTpeOiieHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPyA0BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHHWE IEHHOCTH MacTEepPCTBa, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JIESATENBHOCTH TEXHOJIOTMYECKOW M  COLHUAIBHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHSATH TaKyIO JI€ATEIIbHOCTD;

UHTEpEC K pa3IuuHbIM cdepaM NpodecCHOHAIBHON NIEATEIbHOCTH, YMEHHE
COBeEpIIaTh OCO3HAHHBIN BBIOOp OyAyIel mpodeccuu U pean30BbIBATh COOCTBEHHBIC
YKU3HEHHBIC TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOpPA30BAHUIO HA MPOTSHKCHHUH
BCEM KU3HU,

7) 3K0JI0TM4eCKOr0 BOCTIUTAHUSA

HKOJIOTMUECKH 11eJIecCO00pa3HOe OTHOUIIEHHE K MPUPOJE KAK MCTOYHUKY JKU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJIOTHYECKOW  KYJIbTYpbl:  MPUOOPETEHHWE  OMBITa
IJIAHUPOBAHUS TIOCTYNKOB M OLIEHKU MX BO3MOXHBIX MOCIEACTBUM JJIsl OKPYXKAIOIIEH
cpensl;

OCO3HAHHE TI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOJieM U TyTeH UX pelieHs;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpETaeMble MPU M3YYEHUHM OWOJIOTMM 3HAHUS U
YMEHHUS TIPU PEIICHUH MPOOIIeM, CBI3aHHBIX C PAIIMOHATBHBIM MIPUPOIONIOIH30BAHUEM
(cobmtoieHre MpaBUil TOBEACHHS B TPUPOJE, HANPABICHHBIX HAa COXPAaHEHHE
pPaBHOBECHS B DKOCHCTEMAaX, OXpaHy BUOB, SKOCUCTEM, Orochepsl);

AKTHUBHOE HETMPUATHE ICUCTBUMN, TPUHOCIIIUX BPE OKPYKAIOIICH TPUPOTHOI cpere,
YyMEHHE  TPOTHO3MPOBATH  HEONArONMpUATHBIE  DKOJOTHMYECKHE  TOCIEACTBHS
MPEANPUHUMAEMbBIX JEUCTBUNA U MPEAOTBPAIIATh UX;

HaJM4he Pa3BUTOr0 3KOJIOTHYECKOIO MBIIUIECHUS, SKOJOTUUECKON KYJIbTYphI, OINbITA
JIEATeTbHOCTH JKOJIOTUYECKOW HAINpaBICHHOCTU, YMEHUSI PYKOBOJCTBOBATHCS MMM B
[I03HABATEJIIbHOM, KOMMYHUKAaTHUBHOM M COLMAJbHOW TNPAKTHKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOMN AESATEILHOCTH YKOJIOTHYECKON HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUA:

c(OpMUPOBAHHOCTF MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAyKW W OOIIECTBEHHOW MPaKTHKHA, OCHOBAHHOTO Ha JIHUAJIOTE KYIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKOW KYJIBTYpbl KakK CpeicTBa
B3aUMOJCICTBUS MEXY JIOJbMU U IMO3HAHUS MUPA;

MOHUMaHUE crieluPpuKr OMOJIOTHH KaK HAyKH, OCO3HAHUA €€ posu B (hOpMUPOBAHUU
paIMOHATFHOTO HAyYHOTO MBINUICHUS, CO3JaHHWH IIEJIOCTHOTO TPEJCTABICHUS 00



OKpYXaIOIIeM MHUpPE KaKk O €IUMHCTBE MPUPOJIbI, YEJOBEeKa U 00IecTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH TNpoOJIeM COXpaHEHHUs MPUPOTHOTO
PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMHM Ui COBPEMEHHOW IMBWJIM3AINH:
oOecrieueHs] HOBOTO YpPOBHSA PAa3BUTHUSI MEIULIMUHBI, CO3/IaHHE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX peliaTh pecypCHbIe MPOOJIeMbl pa3BUTHUSI YEIIOBEUECTBA,
MOMCKA MyTeH BBIXOJA M3 TJIOOAIBHBIX JKOJOTMYECKUX NpobiieM U oOecreueHus
nepexoja K yCTOWYMBOMY Pa3BUTHUIO, PAllMOHAJIBHOMY HMCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU,

3aMHTEPECOBAHHOCTh B TMOJIYYCHHHM OWOJIOTMUECKUX 3HAHUW B LEJSAX TOBBIIMICHUS
o01Iel KyJabTypbl, €CTECTBEHHO-Hay4YHOM TIpaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYHKIIMOHANBHON T'PaMOTHOCTH oOOydaromuxcs, (GopMHpyeMoil TpU H3YYCHUU
Omooruy;

MNOHUMAHUE CYIIHOCTH METOJIOB MTO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOIB30BaTh MOJy4aeMble 3HAHUS JI aHAJIU3a U OOBICHEHUS SBIICHUM
OKPY)KAIOIIETO0 MHpa M MPOUCXOAIIMX B HEM HU3MEHEHUW, YMEHHE JelaTh
000CHOBAaHHbBIC 3aKIIOUYCHHUS HA OCHOBE HAay4YHBIX (DAKTOB U MMEIOIIUXCS JAHHBIX C
LEJIbIO MOTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NIl PEIICHUS
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAHWE [IEHHOCTH HAy4YHOM  JEATEIIbHOCTH, TOTOBHOCTh  OCYIIECTBISATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO IEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTh K HENMPEPHIBHOMY 00pa30BaHHUIO U CAaMOOOpPA30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUU 1O OUOJIOTHH B COOTBETCTBUU C KHU3HEHHBIMH
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie  pe3ylbTaThl  OCBOCHHMS yueOHoro mpenmera «buomorus»
BKJIFOYAIOT: 3HAYUMBbIE i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaAIOIIMXCS
MEXIUCIUILTUHAPHBIE (MEXMpEIMETHbIE) OOIEHAyUYHbIE TIOHATHUS, OTpPaXKAOIINE
[[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U cOenuduKy METOJOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sBIEHHE, Ipoliecc,
cucTeMa, HaydHbId ¢akT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClIeIOBaHUE, HaOIOIeHNe, U3MEpEHNe, YKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIE
ydeOHbIe  JeWcTBUS  (TO3HABaTENbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHbBIC),
obecrieunBatonue (GopmupoBaHue (GYHKIMOHATBLHOW TPAMOTHOCTH W COIMAIIBHOMN
KOMITETCHITUU O0YYaroIIUXCsl; CIIOCOOHOCTh 00YUYarOIINXCsl HCTIOJb30BaTh OCBOSHHBIE
MEXIUCIUILTMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIE Y4eOHBIC
JICUCTBUSA B ITIO3HABATEIBHOW U COLIMATIbHON ITPAKTHUKE.

B pesynbrare m3yueHus: OMOJIOTMM Ha YPOBHE CPETHEr0 OOIIEero oOpa3oBaHUS Y
obyuaromerocsi Oyayr copMupoBaHbI MO3HABATENbHBIC YHHBEpCAJIbHBIC YyueOHBIE



NeNCcTBUS, KOMMYHHMKATHBHbIE YHHMBEpCAJbHbIE y4yeOHble HEHCTBUSA, PEryJsTUBHBIC
YHHUBEpCaJIbHbIE yUeOHbIE IEHCTBUS, COBMECTHAS JESTEIbHOCTb.

MeranpeaMeTHble  pe3ylbTaTbl  OCBOEHUS  MPOTpaMMbl  CPEIHETO  OOILEro
00pa30BaHus JOJKHBI OTPaXkaTh:

OgyageHne yHUBEPCAJIbHBIMU Y4eOHBIMH N03HABATEIbHBIMH 1CHCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHS:

CaMOCTOSATENBHO (POPMYITHPOBATh U aKTyaJTIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOEHUM 3HAHMM MPUEMBI JOTMYECKOTO MBINIICHUS (aHa/In3a,
CHUHTE3a, CpaBHEHUS, KiIacCUpUKaUK, O0O0OOLIEHMs), pacKpblBaTh  CMBICI
OMOJIOTMYECKUX TMOHATUN (BBIAENATh MX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU MTOHATHSIMH);

ONPEENATh 1N JIeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKECHMS,
COOTHOCHTb PE3YNbTATHI ACSITEIBHOCTH C TIOCTaBICHHBIMU LEISIMU;

UCIIOJIb30BAaTh OMOJIOTMUECKHUE MOHATHUS U OObsICHEHUS (PAKTOB U SIBJICHUN KUBOU
IPUPOJIBI;

CTPOUThH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIE, JEIYKTUBHBIE, IO AHAJIOTUN),
BBISABIATh 3aKOHOMEPHOCTH M IPOTHBOPEYMS B pacCMaTpPUBAEMBIX SIBJICHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIIOUECHUS;

IPUMEHITh CXEMHO-MOJEIBHBIE CPEACTBA JUIA IPEJICTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOILIEHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKe MPOTUBOPEUUI
pPa3HOro poja, BBISIBICHHBIX B PAa3IUYHbIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbiBaTh IUJIaH pEIHIeHUs NOpodsieMbl € YYETOM aHaIM3a HMEIOIIUXCS
MaTEpHUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBHI B JIEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHMBATh PUCKH ITOCJIEACTBUN JEATENBHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX pPEaJbHOr0, BUPTYAJIbHOIO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIEM.

2) 6a30BbIe UCCIIE0BATENbCKIE NefiCTBUS:

BJIa/ICTh HAaBBIKAMU Yy4eOHO-MCCIEOBATENbCKOM U MPOEKTHOM JAEsITeNbHOCTH,
HaBbIKAMU  paspemlieHuss  mpoOJieM,  CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TMOUCKY METOJIOB pEUICHUS MPAKTUYECKHUX 3ajad, MPUMEHEHUIO
pa3IMYHbIX METOAOB [103HAHHUS;

UCIIOJIb30BATh PA3JIMYHBIE BUJbI JEATEIBHOCTH IO TOJYYEHHIO HOBOI'O 3HAHUS, €T
MHTEpIIpEeTalui, NpeoOpa3oBaHUI0 U MPUMEHEHUI0 B YYEOHBIX CHUTYallUiX, B TOM
qHCclie IPU CO3JaHUU YUEOHBIX U COLUAIBHBIX MIPOEKTOB;

dbopMupoBaTh Hay4yHBIH THUI MBIIUICHUS, BJIaJ€Th HAYYHOH TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTENbHOMN AESITEIbHOCTH
Y )KM3HEHHBIX CUTYaLUsX;



BBISIBJIATH ITPUUYMHHO-CJIEJICTBEHHbIE CBSI3M U aKTyaJU3UpOBaTh 3aady, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOIUThb AapryMEeHTbl /I JI0Ka3aTelbCTBa CBOMX
YTBEPKIAEHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEILICHUS;

aHAJIU3UPOBATh IIOJIyYEHHbIE B XOJ€ pELICHMs 3aJaud pe3ylbTaThbl, KPUTUYECKH
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LI€JICHAIIPABICHHBIN TOUCK IEPEHOCA CPENICTB U CIIOCOOOB NEHCTBUS B
po¢eCCUOHAIBHYIO CPENY;

YMETh TNEPEHOCUTh 3HAHHWA B TIO3HABATEIbHYIO M IPAKTUYECKYIO 00JacTH
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUr'aTh HOBBIE WJEH, MpEAaraTb OpUrMHaJIbHbIE NOAXOABl U PELICHUS], CTaBUTh
npo0OJIeMbl U 33Ja4H, JOMYCKAOLIUE albTEPHATUBHBIE PEIICHMUS.

3) padora ¢ uH(poOpManHei:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHMKAaX HWH(POpManuu (TEKCTe Y4YEOHOro
nocoOus, Hay4yHO-TIOMYJSIPHOM  JUTeparype, OHOJIOTMYECKUX  CJIOBapsiX U
CIIPAaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
UHPOPMALIMIO Pa3IMYHBIX BUAOB U (OPM IpeACTaBICHUs, KPUTUUECKU OLIEHUBATH €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(bopMyIHpOBaTh 3alpOChl U MPUMEHATH pa3IMYHbIe METO/bI IIPU IMOUCKE U O0TOOpe
ounonornueckoit uHGopmaIuu, HeoOXOAMMOM /JIs BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuobperarb OTIBIT UCIIOJIb30BAHUS UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJbTYPY AKTUBHOTO HCIOJIB30BAHUS PaA3TUYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAaNbHYIO (OpMY MpEACTABICHUS OMOJOTHYECKOM
uH(popmanuu (CXembl, TpaduKH, TUarpaMMBbl, TAOIHIIBI, PUCYHKU U APYTOE);

UCIIOJIb30BAaTh HAay4HBIH S3bIK B KaUECTBE CpPEJICTBA MpHU paboTe ¢ OMOIOTHYECKOM
uHpopMalMel: TPUMEHSATh XUMHUYECKHe, (U3NYeCKHe W MaTeMaTU4YeCKHE 3HAKH U
cuMBOJIbI,  (opMmyibl,  aO0OpeBHAaTypy,  HOMEHKJIATypy,  HUCIOJb30BaTb U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISITHOCTH;

BJIa/ICTh HABBIKAMHM DACIO3HABAaHUS W 3alIUTHl HHpOpMaUuu, UHGOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBJiajieHNe YHHBePCAJIbHBIMIA KOMMYHHKATUBHBIMY J1ICTBUSIMU:

1) o61menne:

OCYILECTBIISITh KOMMYHHUKAI[MM BO BceX c(epax XKHU3HU, aKTHBHO YYacTBOBaTh B
JUajiore WM JMCKYCCHMM IO CYHIECTBY 0OCyXaaeMol TeMbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BEICKA3bIBATh CYK/I€HNUS OTHOCUTEIBHO BBIIIOJIHEHUS NIPEAJIaracMo 3a/1auu,
YUUTBHIBATh UHTEPECHI U COTVIACOBAHHOCTH MO3ULIUNA JAPYTUX YYACTHUKOB JUAIOra Wiu
JUCKYCCHH);

pacno3HaBaTh HeBepOaJIbHbIE CPEJICTBA OOILEHHUS, TOHUMATh 3HAYEHUE COLIMATIBHBIX
3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHUS KOH(MIMKTHBIX CHUTYaIli, YMETh CMArYaTh
KOH(JIMKTHI U BECTU MEPETOBOPHI;



BJIAJIeTh PA3IUYHBIMM cllocOOaMM OOLIEHUS M B3aUMOJCHCTBHS, IOHMMATh
HaMepeHUs APYTUX JIt0JIeH, IPOSIBIATh YBaXXUTEIbHOE OTHOIIEHNE K COOECETHUKY U B
KOPpPEKTHOH (hopme (popMyTupOBaTH CBOM BO3PAKECHHUS,;

Pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C MCIOJB30BAHMEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

NOHMMATh M MCIOJB30BATh MPEUMYILECTBA KOMaHJAHON U MHIMBUIYAJIbHON pabOThI
OpU  peuieHud OuosorHyeckod  mpoOiembl, OOOCHOBBIBaTH  HEOOXOIUMOCTb
NPUMEHEHHSI TPYIIOBBIX (POPM B3aUMOJECUCTBUS PU PELLICHUN y4eOHOW 3a/1auH;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX AEHCTBUI C YUETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEHN Ka)KIO0To YieHa KOJUIEKTUBA;

IPUHUMATH LIEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBaTh U KOOPIMHUPOBATH
NEHCTBUSL TO €€ JOCTM)KEHMIO: COCTaBIIATh IUIAH JCHCTBUM, pacmpelneisTh poJid C
y4€TOM MHEHHUH y4aCTHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHOU PadOTBHI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KaXKJOTO0 YYaCTHHKA KOMaHIbl B OOIIMA
pe3yJbTatT Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaratb  HOBbIE  IMPOEKTHI, OLIEHWBAThb UAEHM C TO3UIMH  HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHHE B PA3IMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OgByajgeHne yHUBEPCAJBHBIMH PeryJIATHBHBIMH J1CHCTBUAMM:

1) camoopranu3zanus:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl BBIBIEHUS MPOOJIEM M UX PELICHUS B
KU3HEHHBIX U yYEOHBIX CUTYAIUIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUU 1eJeBble€ M CMBICIOBbIE YCTAHOBKH B
CBOMX JEUCTBUAX U MOCTYNKaX IO OTHOUIEHUIO K KUBOMW MPUPOJIE, CBOEMY 3/10POBbIO
U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIBHO ~ OCYIECTBIISATH  IO3HABATENIBHYIO  JI€ATEIBHOCTb,  BBISBIIATH
npoOJeMbl, CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3a/Jaud B 00pa3oBaTEIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEIbHO COCTaBISATh IUIAH pEHIeHUs MpoOJeMbl € YYETOM HMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTESHHUH;

JTaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuMpATh PaMKH y4eOHOTr0 IpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAaHHBIA BBIOOP, ApryMEHTHPOBAaTh €ro, OpaThb OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT,

CrocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO IIMPOKOW SPYIUIMU B Pa3HbIX
o0nacTsax 3HAHUN, TOCTOSHHO TMOBBIIMIATH CBOW OOPa30BATENbHBIA M KYJIbTYpPHBINA
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTyal[MsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;



BJIaJIeTh HABbIKAMHU I103HABATEJILHOM pe(IeKcuu Kak OCO3HAHUS COBEPIIAEMBIX
JEACTBUM U MBICIIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, UCIIOIb30BATh
npuEMbI peIIEKCHH JIJIs1 OLIEHKH CUTYallH, BEIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U ApI'YMEHTBI APYTUX IPU AHAIU3E PE3YJIBTATOB AESITCIBHOCTH;

3) npuHsATHE ceOs M IPyTrUX:

IPUHUMATH ce0s1, TOHUMAsi CBOU HEAOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU AHAJIU3E PE3YJILTATOB ACSATEIbHOCTH;

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKHU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3UIUH JIPYTOr0 YeI0BEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS collepikaHusl yueOHoro mpenmera «buomorusy»
Ha yriayOn€éHHOM ypOBHE OpPHEHTHPOBaHBI Ha obOecreueHre MpopUIbHOTO0 00y4YeHUs
oOyuaromuxcsi ouonornu. OHM BKITIOYAIOT: celUpUUEecKUe i OMOIOTHN Hay4dHBIC
3HaHUSA, YMEHUS MW CHOCOOBI JIEWCTBUI MO OCBOCHHUIO, HWHTEPIpETAllUd U
npeoOpa3oBaHUIO 3HAHUHM, BHUJIBI JIEATEIHLHOCTU MO MOJYYCHUIO HOBBIX 3HAHUW M UX
MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B PEaTbHBIX KU3ZHEHHBIX CUTYyaIHsSX.
[IpeameTHbIE pe3yabTaThl MPEACTABIEHBI 110 T'0/IaM U3YyUEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHsS yueOHOro mpeamera «buonorus» B 10 knacce
JTOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (JOPMUPOBAHHH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B MO3HAHUH 3aKOHOB
OPUPOJBI M PEIICHUH TPOOJIEM pPaIMOHAIHLHOTO MPHUPOJOTNOIb30BAHUS, O BKIAJC
POCCHUICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOH OHMOJIOTMYECKUX 3HAHUH, KOTOpast BKJTIOYAET:
OCHOBOTIOJIAraroIe OMOIOTUYECKIE TEPMUHBI U TIOHATUS (KU3Hb, KJIETKA, OPraHU3M,
MeTaboIM3M, TOMEOCTa3, CAMOPETYIISIIIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTh, POCT M pPa3BHUTHE), OUOJOTHUECKHE TeopuH (kiaeTtouHas Teopus T.
IlTBanna, M. Ilneikinena, P. BupxoBa, XxpoMocomMHas Te€Opusi HACIEACTBEHHOCTH T.
Moprana), yuenusi (H. 1. BaBunoBa — o meHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3vs MOTOMKOB IE€PBOTO IOKOJICHHUS,
pacuieryieHus, YUCTOThI TaMeT, HEe3aBUCUMOTo HacnemoBanus [. Mennens,
rOMOJIOTUYECKUX PSAOB B HacieAcTBeHHOW wu3MeHuunBoctu H. . Basuiona),
MPUHITUIIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMU METOJIaMH HAy4YHOIO T[IO3HAHUS, HCIOJb3YyEeMbIX B
OMOJIOTUUECKUX  HMCCJICJAOBAHUSAX JKUBBIX OOBEKTOB (OMHMCAaHWE, U3MEpPCHHE,
HaOII0IeHNE, YKCTIEPUMEHT);

YMEHHE BBIJICTATh CYIICCTBEHHBIC TPU3HAKU: BHUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OAHOKIIETOYHBIX U MHOTOKJIETOUYHBIX OpPTraHU3MOB, B TOM YHUCJIE OaKTepHii,
rpu0oOB, pacTeHUM, KUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPTraHOB U CHCTEM OPraHOB
pacTeHUi, JKUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEAESITEIbHOCTH, MPOTEKAIOIIUX B



OpraHu3Max pacTeHH, *KUBOTHBIX U 4YeJOBEKa, OMOJIOrMYECKHX MPOIECCOB: 0OMeHa
BellecTB (MeTabonu3M), TMpeBpalleHHUs] DHEPruH, OpOXKEHUs, aBTOTPOPHOTO U
reTepoTpo(HOTO THUIIOB NUTaHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a,
ramMeToresesa, 5SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO PAa3BUTHS, Pa3MHOKECHHUS,
WHIVNBUAYAJTHHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3aWMOJICHCTBHS T'EHOB,
reTepo3uca, HICKyCCTBEHHOT0 0TOOPa;

YMEHHE YCTAaHABINBATH B3aMMOCBSI3U MEXIy OpPTaHOMIAMHU KIETKHA U UX (QYHKITUSIMHU,
CTPOEHHUEM KIJIETOK PAa3HBIX TKaHEH U MX QYHKIUSIMHU, MEXKY OpraHaMU U CUCTEMaMHu
OpPraHOB y pacTEHWH, )KMBOTHBIX W YEJOBEKa W MX (DYHKIUSIMH, MEXIY CHUCTEMaMH
OpraHoB U HUX (PYHKIHMSIMHU, MEXAY dTallaMd OOMEHa BEIIECTB, 3TallaMHU KJIETOYHOTO
[UKJIA ¥ JKU3HECHHBIX ITUKIOB OPraHW3MOB, 3TallaMH SMOPHOHAILHOTO Pa3BUTHS,
TCHOTHUIIOM U (peHOTHIIOM, PEHOTUIIOM M (haKTOpaMu Cpebl OOUTaHUS;

YMEHHE BBISIBJISITh OTJIMUNTEIbHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHCJIC PACTCHUH,
YKUBOTHBIX M YEJIOBEKA;

YMEHHE  HCIIOJB30BAaTh  COOTBETCTBYIOIIME  apTyYMEHTBI,  OHOJOTHYCCKYIO
TEPMHUHOJIOTUI0O U CHUMBOJHUKY IS JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTHUYECKHUX TPYIII;

yMEHHE peliaTh OMOJIIOTMYECKUE 3a/1auH, BBISBISATH MPUYMHHO-CIICICTBEHHBIE CBSA3HU
MEXTy HCCIICyeMBIMUA OMOJOTHICCKUMU TPOIIECCAMH U SBJICHUSMH, JEJIaTh BHIBOJIBI
Y TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATEL J1a0OPAaTOpHBIE W MPaKTUYCCKUE PabOThI, COOJIIOIATh MpaBUia
pHu paboTe ¢ yueOHBIM U TabopaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, MPOBEPATh HX IKCHEPUMCHTAILHBIMU CPEICTBAMH,
dbopMynupyst 11eIb UCCIIEI0BaHUS, AHAIM3UPOBATH MOTYYEHHBIC Pe3yIbTaThl U JENaTh
BBIBO/JIBI;

YMEHHE y9acTBOBATh B YUeOHO-HCCIIEIOBATEIBLCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH
U MEIUIMHEe, MPOBOJAMMON Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, U MyOIUYHO
MPEJICTABISATH OJYUYCHHBIE Pe3yIbTaThl HA YUEHUYECKUX KOH(PEPEHIINSIX;

YMEHHE OIICHHBATh ATHYCCKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAHMA B 00JACTH
OMONOTMM W  MEIUIUHBI  (KIOHHUPOBAaHWE, WCKYCCTBEHHOE OIUIOJOTBOPEHHE,
HaIPaBJICHHOE N3MEHEHNE TeHOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oynymiei mpodeccrnoHalIbHON
NEATeTbHOCTA B 00JIacT OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MHUIIEBON MPOMBIIUICHHOCTH, YIIYONSTh TMO3HABATEIbHBIN
MHTEpEC, HAMpaBICHHBIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH HpodeccHu H
NPOJOJDKCHHE  OMOJIOTMYECKOro  OOpa3oBaHMsI B OpPraHHM3aIUsAX  CPEIHETO
po(hecCHOHAIBHOTO U BHICIIETO 00pa30BaHUS.

[TpenMeTHBIC pe3ysIbTaThl OCBOCHHUS y4ueOHOTO mpenmera «buonorus» B 11 knacce
JTOJIKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHWW O MECTE W POJIM OMOJOTHMH B CHCTEME C€CTCCTBCHHBIX
HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B
MO3HAHUU 3aKOHOB MPHUPOJLI U PEIICHUU KOJOTUYCCKUX MPOOJIEM YeIOBEUSCTBa, a
TakK€ B PEIICHUH BOIPOCOB PAlMOHAIBHOTO TMPUPOJONOIL30BAaHUSA, U B



(dbopMUpOBaHUH LIEHHOCTHOI'O OTHOIICHUSI K IPUPOJIE, OOIIECTBY, YEJIOBEKY, O BKIIAJE
POCCHIICKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHH;

YMEHHE BIAJE€Th CHUCTEMOH OWONOTMYECKMX 3HAHWW, KOTOpas BKIIOYAET
OmpeJiesieHdss W TOHMMaHWE CYIIHOCTH OCHOBOMOJATAIOMIMX  OHOJIOTUYECKUX
TEPMHUHOB M TIOHATHM (BHJ, 3KOocucTeMa, Ouocdepa), OHOIOTMYECKHE TEOPUU
(oBomtormonHast Teopust U. JlapBuHa, CUHTETHYECKAsi TEOPUS IBOJIOIUH), yueHus (A.
H. CeepuoBa — 0 myTsx M HampaBieHusix s3Bomtouuu, B.M. Bepnaackoro — o
omocdepe), 3akoHbl (reHeTHuyeckoro paBHoBecus JIx. Xapau u B. BaiinGepra,
3apogsimieBoro cxoxactea K. M. bopa), mnpaBuna (munumyma 1. JluGuxa,
HKOJIOTMUECKOM MUpaMuAbl SHEPrum), Tumoresdbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE BIIaJIeTh OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHHS, HCIOJIb3YEMBIMHU B
OMOJIOTUUECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB U DJKOCHUCTEM (OIMHCaHUE,
u3MepeHue, HaONI0/IeHHe, SKCIEPUMEHT), CINOCO0aMU BBISBICHUS U  OILICHKHU
AQHTPOTIOTEHHBIX U3MCHCHHH B IIPUPO/IE;

YMEHHE BBIJICNIATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTE€OIIEHO30B, YKOCUCTEM U
onocdepsl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO M Pa3phIBAIOIIETO E€CTECTBEHHOIO
oTOOpa, aJIONAaTPUYECKOTO W CHMIATPUYECKOTO BHUA000pA30BaHUS, BIHSHUS
OBWDKYIIMX CHJI OBOJIONMH Ha TeHO(OHJ MOMYNAINWH, MPHUCIIOCOOICHHOCTH
OpraHu3MOB K cpe/ie 00UTaHus, YepeJOBAHMs HAMPABICHUN 3BOJIOINU, KPYTOBOPOTa
BEIIIECTB U MIOTOKA YHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBS3M MEXKIY MPOLIECCAMU IBOIIOLMH, ABMKYITUMHU
CHJIaMU aHTPOIIOTE€HE3a, KOMIIOHEHTAMH PA3IMIHBIX YIKOCHCTEM M MPUCTIOCOOTICHUSAMU
K HUM OpraHU3MOB;

YMEHHE BBISBJIATh OTIMYUTEIIbHBIC TPU3HAKUA KUBBIX CUCTEM, MPUCIOCOOJICHHOCTH
BUJIOB K cpelie oOuTaHus, a0MOTHUYECKHX U OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM,
B3aMMOCBSI3€il  OpPraHU3MOB B COOOIIECTBAaX, AHTPONOrE€HHBIX HW3MEHEHHH B
AKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIONIUME  ApPTyMEHTHI,  OHOJOTHYECKYIO
TEPMHUHOJIOTHI0O U CHUMBOJIHMKY JJisl JOKa3aTelIbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CpEIbl OOWTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAaHEHHUs] MHOrooOpasusi BHJIOB U SKOCHCTEM
KaK YCIIOBHSI COCYIIECTBOBAHUS MPUPOIBI M YEITOBEYECTBA;

yMEHHE peliaTh OMOJIOTMYECKUE 3a/1auH, BBISBISATH MPUIMHHO-CIICICTBEHHBIE CBSA3H
MEXTy HCCIIETyeMbIMUA OMOJOTUYECKUMU TPOIECCAMU U SBJIICHUSMH, JIEJIaTh BHIBOJIBI
Y TIPOTHO3BI HA OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHBIE U IMpaKTHUECKHue pabdoThl, cOOM0aaTh MpaBUIIa
pu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh HUX JKCIEPUMEHTAIBLHBIMH CPEIACTBAMH,
bopMyIHpYysI TIENb UCCIeI0BAaHMS, aHATM3UPOBATh MOJIYICHHBIC PE3YNbTaThl U JCTaTh
BBIBO/JIBI;



YMEHHE y4acTBOBaTh B Y4€OHO-HCCIIEIOBATEIHCKONW paboTe 0 OMOJIOTHUH, SKOJIOTHH
U MEIWIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOIIECTB, W IYOJINYHO
NPEJCTABIATH MOJTYYCHHBIE PE3YIbTaThl HA YICHUIECKUX KOH(PEPEHITUIX;

YMEHHE OIICHMBATH TUIOTE3bl U TCOPHH O IMPOUCXOXKICHUU >KU3HH, UCIOBEKa H
YeNOBEUECKUX pac, O MPUYMHAX, TOCIEACTBUSAX M CHoco0ax MperoTBpaIleHUs
rJI00aTbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYUIECTBIISITH OCO3HAHHBIM BBIOOp Oynymied mnpodeccuoHalIbHON
JESITETLHOCTH B O0JIACTH OWOJIOTHH, SKOJIOTHUH, MPHUPOJONOIH30BAHMS, MEIUIIAHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBa, MHUIIEBOMN
NPOMBININICHHOCTH, YIAyOJNATh TIO3HABAaTEIbHBIH WHTEPEC, HANpPaBICHHBIA Ha
OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MpoAoIKeHnE OMOIOTHIECKOTO
o0pa3oBaHMsT B OpraHU3alUsIX CpeaHEero MpOo(EeCCHOHATBHOTO ¥ BBICIIETO
oOpa3zoBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypchbl
1 buonorus kak Hayka 1 0 0
2 JKuBble crucTeMbl M UX H3Y4YECHUE 3 0 0
3 buonorus knetku 1 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 14 1 1
5 Crtpoenre u GyHKITH KICTKH 10 1 2.5
OOMeH BeIEeCTB U IPEBPAICHHE YHEPTUU B
6 H pespatt P 10 1 15
KJICTKE
Hacnencteennas napopmanus u
7 ACTBeHHAA HAGOPMA 10 1 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 9 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 20 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 10 1.5
['eneTnka — HayKa 0 HacJIE€CTBEHHOCTU U
11 Ve A 5 1 0.5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICICTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 10 1
14 ['eneTrka yemoBeka 5 1 0.5
15 Cenexuusi OpraHu3MoB 6 1 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 6 1 0.5
17 PesepBHOE Bpems 2 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13

145




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 5 1 0
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 16
MaxkposBoitonus U €€ pe3yabTaThbl 8
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 20 1 5
3emuie
5 IIpoucxoxneHue yeaoBeKa — aHTPOIIOTEHES 15 1 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 9 1 1
C OKpY2Karolleu cpeaou
Opranusmsl 1 cpeia 0OUTaHus 10
DKoJ0TUsl BUJOB U MOIMYJISILIUMA 10
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 15 1 1
CUCTEMBI
10 buocdepa — rmodanpHas skocucrema 10 1
11 YenoBek U OKpysKarolas cpeaa 10 0
12 PesepBHOE Bpemst 8 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11 11







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

buonornsa xak
KOMIUICKCHAs HayKa U
KaK 49acTb
COBPEMEHHOTO
oOmiecTBa

https://infourok.ru/biblioteka/biologija

JKuBrle cucTeMBI U UX
CBOICTBa

YpoBHeBas
OpraHu3aIus >KUBBIX
CUCTEM

YpoBHeBas
OpraHM3alIysl )KUBbBIX
CUCTEM

Hcropus oTKpeITHA 1

HU3YUCHUS KIICTKU.
Knerounas TCOpHUA

https://infourok.ru/biblioteka/biologija

https://videouroki.net/video/biologia/10-
class/

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

MeTo1bl MONEKYISIPHON
1 KJIETOYHON OMOJIOTHH.
[IpakTnueckas pabora
«M3ydyeHre MeTO0B
KJIETOYHOM OHonorun
(xpomarorpadus,

0.5

https://infourok.ru/biblioteka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

anekTpodopes,
muddepeHnmranbHoe
HEeHTpU(yrupoBaHue,
[ILIP)»

KoHnTponbHo-
o0oO01aroniee 3aHATHE

XUMUYECKUH COCTaB
KJIETKU
MunepanpHble

BCIICCTBA KIJIICTKH, UX
Ounoyiorunyeckas POJib

https://infourok.ru/biblioteka/biologija

| https://infourok.ru/biblioteka/biologija

10

11

12

Opranunueckue
BEIIECTBA KIETKU —
6enku. JlabopatopHas
pabota «O6HapyxkeHue
0€JIKOB C TIOMOIIbIO
KayeCTBEHHBIX
peaKkuuii»

CBoiicTBa,
KinaccupuKanus u
¢byHKIIIN OEIKOB
CaolicTBa,
KinaccupuKanus u
¢byHKIIN OEIKOB

0.5

https://infourok.ru/biblioteka/biologija

| https://infourok.ru/biblioteka/biologija

| https://infourok.ru/biblioteka/biologija

13

Oprannueckue
BEIIECTBA KIETKH —
YTIIEBOBI

https://infourok.ru/biblioteka/biologija

14

Opranunueckue

https://infourok.ru/biblioteka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

BEIECTBA KJIIETKH —
YTIIEBOJIbI

15

Opranunueckue
BEILIECTBA KJIETKU —
JIUTIATBI

https://resh.edu.ru/subject/5/10/

16

HYKJ'ICI/IHOBBIC KHCJIOTHI.

JHK u PHK.
Jlaboparopuas pabora
«HccnenoBanue
HYKJIICHMHOBBIX KUCJIOT,
BBIJICJICHHBIX U3 KJICTOK
pa3IMYHbBIX
OpPTraHUu3MOBY

0.5

https://infourok.ru/biblioteka/biologija

17

Crpoenne u QyHKITUH
AT®. [Ipyrue
Hykseo3uaTpudocdatel
(HT®)

https://resh.edu.ru/subject/5/10/

18

CrpoeHue u QyHKIINH
AT®. Ipyrue
Hykseo3uaTpudocdatel
(HT®)

https://infourok.ru/biblioteka/biologija

19

CexBenuponanue JIHK.
MeTo bl TEHOMUKH,
TPaHCKPUIITOMHUKH,
MPOTEOMUKHU

https://infourok.ru/biblioteka/biologija

20

Meroasl CTpYKTYpHOI
Ouosiorun

https://infourok.ru/biblioteka/biologija

21

KoHnTponbHO-
0000IIUTENBHBINA YPOK



https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

22

Turbl KIETOK.
[Ipokapuoruueckas
KJIETKa

https://infourok.ru/biblioteka/biologija

23

Crpoenue
3YKAPUOTUYECKON
KieTku. [IpakTuyeckas
pabora «3yuenue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

https://infourok.ru/biblioteka/biologija

24

[ToBepXHOCTHBII
anmapar KJIeTK!

https://infourok.ru/biblioteka/biologija

25

OnHomeMOpaHHbIE
OopraHonabl KJICTKH.
[IpakTnueckas padbora
«3yueHne NBUKEHHUS
OUTOIIJIa3MBI B
PacTUTENIbHBIX
KJIETKax»

0.5

https://infourok.ru/biblioteka/biologija

26

[TonyaBTOHOMHBIE
OpPTaHOM[IBI KIJICTKH:
MUTOXOH/IPHH,
TUTaCTH/IBI.
JlaGopatopHnas pabora
«Hccnenosanue
TUIa3MOJIN3a U
JIeT1a3MoiIn3a B
PacTUTEIbHBIX
KJIETKaX»

0.5

https://infourok.ru/biblioteka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

27

HememOpannsie
OpraHOM/IbI KIETKU

https://infourok.ru/biblioteka/biologija

28

29

Crpoenue u GyHKIUN
sanpa

AccuMmianusa u
JTUCCUMMJIISLIUSL — JIBE
CTOPOHBI META0OIM3MA.
Tunbel oOMeHa BelecTs.
Jlaboparopras pabora
«M3yueHue
KaTaJIUTUYECKOMN
aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIM KaTaasbl)»

0.5

https://infourok.ru/biblioteka/biologija

https://videouroki.net/video/biologia/10-
class/

30

31

CpaBHuTENBbHAS
XapaKTePUCTHKA KIETOK
9YKapHOT.
JlaGopatopHnas pabora
«M3ydenue cTpoeHUs
KJIETOK Pa3JIMYHBIX
OpPTaHU3MOBY

KoHnTponbHO-
0000IIUTENBHBINA YPOK

0.5

https://videouroki.net/video/biologia/10-
class/

32

depMEHTATUBHBIN
XapakTep peakuui
KIJIETOYHOTO
MeTaboau3Ma.
JlaGopatopHnas pabora
«3yuenue

0.5

https://resh.edu.ru/subject/5/10/



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/5/10/

(hepMEeHTaTUBHOTO
pacIieruieH sl
MEepOKCHIa BOJOPO/IA B
PaCTUTENbHBIX U
’KHBOTHBIX KIICTKAX»

33

benku-akTuBaToOpHI U
OCIIKU-UHTHOUTOPBI

https://resh.edu.ru/subject/5/10/

34

35

36

ABTOTpPO(DHBIN THIT
oOMeHa BEIEeCTB

dorocuntes

dorocuntes

https://resh.edu.ru/subject/5/10/

| https://resh.edu.ru/subject/5/10/

' https://resh.edu.ru/subject/5/10/

37

XeMOCHHTES.
Jlaboparopras pabora
«CpaBHEHHE IPOLIECCOB
¢dboTocuHTE3a U
XEMOCHHTE3a»

0.5

https://resh.edu.ru/subject/5/10/

38

AHarpoOHbIE
opranu3mMbl. Bujsl
OpOXKEeHUSI.
JlaGopatopHnas pabora
«CpaBHEHHE NIPOLIECCOB
OpOKEHMSI U BIXaHUS»

0.5

https://resh.edu.ru/subject/5/10/

39

AspoOHBIE OPTaHU3MBI.
Drarbl
HEPTETHYECKOTO
oOMeHa

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

40

DHeprust MeMOpPaHHOTO
rpaJyeHTa MPOTOHOB.
Cunre3 AT®: pabora
npoTtoHHON AT®-
CUHTA3bI

https://resh.edu.ru/subject/5/10/

41

KoHnTponbHo-
0000IIMTENIBHBIN YPOK

42

43

Peaknun MaTpu4HOro
CUHTE3a

Tpanckpunuusa —
MaTpUYHBIA CUHTE3
PHK

https://videouroki.net/video/biologia/10-
class/

https://videouroki.net/video/biologia/10-
class/

44

Tpancnsiuus u e€ sTamnbl

https://infourok.ru/biblioteka/biologija

45

46

47

Konuposanue
aMHUHOKHCIIOT. Pob
pubdocom B OMoCHHTE3E
Oenka

Opranuzanus reoma y
IIPOKAPUOT U DYKAPUOT
MonexkynspHbie
MEXaHU3MBI IKCIIPECCUH
TEHOB y dYKapHOT

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

48

Bupycsr —
HEKJIETOUHBIE (POPMBI
KU3HH W O0JIUTAaTHBIE
Mapa3uThlI.
[IpakTuueckas pabota

0.5

https://infourok.ru/biblioteka/biologija



https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

«Co3ganne Moaenu
BUpYyCa»

49

BupycHrbie 3a001eBanms
YeJI0BEKa, )KUBOTHBIX,
pacTeHui

https://videouroki.net/video/biologia/10-
class/

50

HanorexHomorunu B
OMOJIOTUH U MEIUIIUHE

https://videouroki.net/video/biologia/10-
class/

51

KoHnTponbHO-
0000IINTENIBHBINA YPOK

52

53

54

JKU3HEHHBIN 1IUKI
KJIETKH

MatpuuHblii CUHTE3
JHK
Matpu4Hblii CHHTE3
JTHK

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

55

XPpOMOCOMBI.
JlaGoparopras pabota
«M3ydyeHne XxpoMmocoM
Ha I'OTOBBIX
MUKpOITpenaparax»

0.5

https://resh.edu.ru/subject/5/10/

56

57

Jenenue KiIeTKu —
MUTO3

Jlenenue KneTku —
MHTO3

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

58

Turb! KIETOK.
Kapuokunes u
[IUTOKUHE3.
JlaGopatopHnas pabora

0.5

https://videouroki.net/video/biologia/



https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/

«Habmroienne MuTo3a B
KJIETKaX KOHYMKA
KOpenika jJyka (Ha
TOTOBBIX
MHUKpOIIpenaparax)»

59

Peryisanus ;kM3HEHHOTO
LMKJIA KJIETOK

60

61

Peryisanus ;kM3HEHHOTO
LUKJIA KJIETOK
OpraHusM Kak eIuHOe
nenoe

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

62

63

64

TkaHu pacTeHuUN.

Tkanu pacrenui.
JlaGopatopHnas pabora
«M3yueHue TkaHeu
pacTeHui)

TkaHU )KUBOTHBIX U
YCJIOBCKaA.

0.5

https://resh.edu.ru/subject/5/10/

https://videouroki.net/video/biologia/

https://videouroki.net/video/biologia/10-
class/

65

TxaHM )XUBOTHBIX U
YJeJI0BEKa.
JlaboparopHnast pabota
«M3ydenne TkaHen
JKHBOTHBIX)

0.5

https://videouroki.net/video/biologia/10-
class/

66

Opransl. CucteMbl
opranoB. JlaboparopHas
pabora «3yuenue
OpPraHoB I[BETKOBOTO
pacTeHus»

0.5

https://videouroki.net/video/biologia/10-
class/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/10-class/
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https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

67 Onopa Tena https://infourok.ru/biblioteka/biologija
OpPraHu3MOB
68 JIBIKEHHC OpraHU3MOB https://infourok.ru/biblioteka/biologija
69 IIHTaHHe OPTAHHMOB https://infourok.ru/biblioteka/biologija
[TuTaHue TO3BOHOYHBIX https://infourok.ru/biblioteka/biologija
JKHUBOTHBIX.
70
HI/IH_[CBapI/ITeJ'ILHaH
CHUCTCMA YCJIOBCKA
71 JlbIXaHHE OPraHU3MOB https://infourok.ru/biblioteka/biologija
. JBIXaHHe TO3BOHOMHEIX https://videouroki.net/video/biologia/10-
JKUBOTHBIX U YCIIOBCKA m
23 TpaHCIIOPT BELIECTB y https://videouroki.net/video/biologia/10-
OpraHu3MoB class/
KpoBenocHas cucrema https://videouroki.net/video/biologia/10-
74 IIO3BOHOYHBIX class/
JKNBOTHBIX M YCJIIOBCKA
Brinenenue ) I ] .
75 PUCHCHHC ¥ https://infourok.ru/biblioteka/biologija
OpraHu3MoB
76 3ammra y opraHusMoB https://infourok.ru/biblioteka/biologija
NMmMmynHas cucrema . I : ..
77 i https://infourok.ru/biblioteka/biologija
YCJIOBCKA
Pazpaxumocts 1 https://videouroki.net/video/biologia/10-
78 perysus y

OpraHu3MOB

class/
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https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

79

I'ymopanbnas
peryssanus u
SHJOKpPUHHAs CHCTEMA
JKUBOTHBIX U 4EJIOBEKA

https://infourok.ru/biblioteka/biologija

80

KoHnTponbHo-
0000IIUTENBHBINA YPOK

81

82

®opMbI pa3MHOKEHUS
OpraHn3MoB

[TonoBoe pazmMHOKEHUE

https://infourok.ru/biblioteka/biologija

| https://infourok.ru/biblioteka/biologija

83

Meiios

https://infourok.ru/biblioteka/biologija

84

85

Meiios

I'amerorenes.
ObpazoBanue u
Pa3BUTHUC IMOJIOBBIX
kieTok. Jlaboparopnast
pabota «3yuenue
CTPOCHUS MMOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOITpenaparax»

0.5

https://infourok.ru/biblioteka/biologija

| https://infourok.ru/biblioteka/biologija

86

NuauBunyansHOE
pa3BUTHE OPTraHU3MOB
— OHTOT'€HE3

https://infourok.ru/biblioteka/biologija

87

3akiajgka OpraHoB 1
TKaHEH n3
3apOJIBIIIEBHIX JTUCTKOB

https://infourok.ru/biblioteka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

88

89

90

91

Pocr u pasButue
KUBOTHBIX.
JlabopartopHnas pabota
«BplIsBrIEHUE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MMO3BOHOYHBIX
KUBOTHBIX)»

PasmHuoxenue u
pa3BUTHUE PACTECHMUII.
JlaGoparopHnas pabota
«CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIITUX
pacTeHuin»

KonTposbHo-
0000IIUTENBHBIN YPOK
Ucrtopus cranoBineHust

" pa3BUTHA 'CHECTUKU
KaK HayK1

0.5

0.5

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

92

Ucrtopus cranoBneHust
Y Pa3BUTHS TCHETUKHU
KakKk HayKu

https://resh.edu.ru/subject/5/10/

93

94

OCHOBHBIE TIOHATHUA U
CUMBOJIbI TEHETUKH.

OCHOBHbBIE TIOHATHUS U
CUMBOJIbI TEHETHKH.
JlaGopatopHnas pabora
«/Ipo3oduna xak
00BEKT reHeTUYECKHUX
HUCCIIEIOBAHUI)

0.5

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

95

KontponbHo-
0000IIMTENIBHBIN YPOK

96

97

98

99

3aKOHOMEPHOCTH
HaCJIeI0OBaHUs
IIPU3HAKOB.
Mounorubpumanoe
CKpEeLIMBaHUE.
[IpakTrueckas pabota
"U3yueHue pe3ynbTaToB
MOHOTUOPUAHOTO
CKpEUIMBAHUS Y
npo3o¢uib”

Ilutonoruyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEIIMBaHUS

[uTonornueckue
OCHOBBI
MOHOTUOPUIHOTO
CKpEeLIMBaHUs

AHanusupyrouiee
CKpELLIUBaHHUE.
Hemnonnoe
JTOMUHHUPOBaHUE

0.5

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

100

Jurubpunxoe
CKpEIIUBAHHE.
[IpakTuueckas pabota
«3yueHne pe3ynbpTaToB
TUTUOPUTHOTO

0.5

https://infourok.ru/biblioteka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

CKpCIIUBAHUA Y
JPO30(UITBDY

101

[utosmornyeckue
OCHOBBI TUTHOPHTHOTO
CKpEeUIMBaHUs

https://infourok.ru/biblioteka/biologija

102

103

CueruieHHOoe
HacJIEIOBaHUE
MIPU3HAKOB

XpOMOCOMHaﬂ TCOpHUA
HaCJICACTBCHHOCTH

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

104

105

I'enetuka noia

I'enorun kak OCJIIOCTHAA
cucrema

https://videouroki.net/video/biologia/10-
class/

| https://videouroki.net/video/biologia/10-

class/

106

107

108

I'eneTnueckuit
KOHTPOJIb PA3BUTHS
pacTeHui, KUBOTHBIX U
YyeoBeKa

KoHnTponbHO-
0000IIUTENBHBINA YPOK
N3mMeHunBOCTH
MPU3HAKOB. Buibl
M3MEHYHUBOCTH

https://infourok.ru/biblioteka/biologija

| https://resh.edu.ru/subject/5/10/

109

3menuuBoCcTh
MpU3HAKOB. Buibl
U3MEHUYUBOCTHU

https://resh.edu.ru/subject/5/10/



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

110

MonudukarnmonHas
U3MEHYNBOCTD

https://resh.edu.ru/subject/5/10/

111

112

113

114

115

BapuauuonHsslii psaa u
BapuallMOHHAs KpUBasl.
Jlaboparopnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH.
ITocTpoenue
BAapUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMOunarusHas
M3MEHYNBOCTD

I'enoTunnueckas
H3MEHYNBOCTb.
KomMOunatusHas
H3MEHYNBOCTD

MyranuonHnas
U3MEHUYUBOCTb.
ITpakTryeckas pabora
«Myramuu y
npo3oduis (Ha
TOTOBBIX
MUKpOTpenaparax)»

3aKOHOMEPHOCTH
MYTAI[MOHHOT'O

0.5

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

npoiiecca. DIMUTeHETHKA
Y SMUTCHOMHKA

116

3aKOHOMEPHOCTH
MYTallOHHOIO
npoiiecca. DIMUTeHETHKA
U SIIMTCHOMUKA

https://infourok.ru/biblioteka/biologija

117

118

KotponbsHo-
0000IIUTENBHBINA YPOK

T'eneTuka uenoBexa.

https://videouroki.net/video/biologia/10-
class/

119

120

121

122

I'eneruka yenoBexa.
[IpakTuueckas padbora
«CocTaBiieHHE U aHAJIU3
POIOCIOBHON»

MCTOI[LI MEIUITMHCKOM
TCHCTHUKHU

3HadeHue MEIUITUHCKON
IT'CHCTUKU B
npeaoTBpaAlICHUHU U
JICYCHHUH IT'CHCTHYCCKHUX
3a00JIeBaHUN YeI0BEKa

KoHnTponbHO-
0000IIUTENBHBINA YPOK

0.5

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/biologija

123

OCHOBHBIE TTOHITHSA
CEJIEKIIHM.

https://infourok.ru/biblioteka/biologija

124

OCHOBHEIE TOHATUA
CEJICKLIVH.

0.5

https://videouroki.net/video/biologia/10-
class/



https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
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https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

125

126

Jlaboparopnas pabota
«3yueHue copToB
KYJIbTYPHBIX PACTCHHI
Y TIOPOJT AOMAIIHUX
KUBOTHBIX)»

MeTo/ibl CENEKIIMOHHON
pabotsl. JlaboparopHas
pabora «3yuenue
METOJIOB CENEKIIUU
pacTeHui»

JocTrkeHus ceieKIuu
pacTeHU U KUBOTHBIX.
[IpakTrueckas pabota

«IIpuBUBKa pacTeHUI»

0.5

https://videouroki.net/video/biologia/10-
class/

https://videouroki.net/video/biologia/10-
class/

127

CoxpaHeHue, u3yueHue
1 MICTIOJIb30BaHHE
TeHETUYECKUX PECYPCOB

https://resh.edu.ru/subject/5/10/

128

129

130

KontponsHo-
0000ILIUTENBHBIN YPOK

buorexHonorusa kak
HayKa 1 O0Tpaciyib
IIPOU3BOJACTBA.

Buotexnonorus kak
HayKa 1 OTpacib
MIPOU3BO/ICTBA.
[TpakTuueckas pabota
«M3ydenne 00bEKTOB
OMOTEXHOJIOTHH

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/



https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

131

OCHOBHBIE
HaIpaBJICHUS
CHHTETHYECKOH
Oouogoruu

https://resh.edu.ru/subject/5/10/

132

XpOMOCOMHAs U T€HHAas
WHXXEHEepus

https://resh.edu.ru/subject/5/10/

133

134

MemunuHckue
OMOTEXHOJIOTHH
KoHnTponbHO-
o0o0mIaroIee 3aHATHE

https://videouroki.net/video/biologia/

135

PesepBHbIii ypOK.
[ToBTOpEHUE,
0000111eHNE,
cucTeMaTu3anus
3HaHUI

https://resh.edu.ru/subject/5/10/

136

PesepBHBIii ypOK.
[ToBTOpEHUE,
000011IEHHE,
cucTeMaTu3anus
3HaHUI

https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

13

145



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

JIeKTPOHHbIE
Hara uudposbie
KonuyecTBo yacos U3y4YCHUS o0pa3oBaTe/bHbIE
‘:;ln Tema ypoka pecypcbl
Beero Kontpoabubie  IIpakTuyeckue
padoThI padoThI

SpomomuonHas Teopust U. 0 0 https://resh.edu.ru/subje
1 JapBuna 1 ct/5/11/

JIBIDKYIIIME CUITBI 0 0 https://resh.edu.ru/subje
2 IBOJIIOIIMH BHJIOB 110 Y. 1 ct/5/11/

HapBuny

bopsba 3a 0 0 https://resh.edu.ru/subje
3 CYIIECTBOBAHUE, 1 ct/5/11/

€CTECTBEHHBIN U

HCKYCCTBEHHBIN 0TOOD

dopmupoBaHue 0 https://resh.edu.ru/subje
4 CHHTETUYECKOW TEOpUH 1 0 ct/5/11/

IBOJIIOLIMH

KonTponbHo- 0
5 1 1

oOoO1arolee 3aHsITHE

DTansl BOMIOIMOHHOTO 0 0 https://infourok.ru/bibli
5 mporiecca: 1 oteka/biologija

MHUKPO3BOJIOLUS U

MaKpO3BOJIIOLUS



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

[Momymstms — 0 https://infourok.ru/bibli
7 JJIeMEHTapHas eIMHUIA oteka/biologija
IBOJIIOIIH
3aKOH FeHETHYECKOTO https://infourok.ru/bibli
paBHoBecust [Ix. Xapu, oteka/biologija
B. BaiinGepra.
8 JlaboparopHnas pabota 0.5
«Brp1siBICHUE
W3MEHUYUBOCTH y 0co0ei
OJTHOTO BUA»
9 DnemeHTapHbIe (HaKTOPHI 0 2:2?;/% Iircl)flcc))u ri(')ak.rU/ bibli
SBOJIFOLIAN oteka/biologija
D¢ ekt ocHOBaTENS. 0 https://infourok.ru/bibli
10 D¢ dexT OyThUIOYHOTO oteka/biologija
TOPJIBIIIKA
Murparuu. M3onsiuu 0 https://infourok.ru/bibli
IOy ISIIHIA: oteka/biologija
1 reorpaduueckas,
Ouooruyeckast
EcrecTBenHbIit 0TOOp — 0 https://infourok.ru/bibli
12 HarpaBJsIOIuUi hakTop oteka/biologija
IBOJIIOIUH
EcrecTBenHsIit 0TO0p — 0 https://infourok.ru/bibli
13 HaIPABJISIOMNN (HaKToOp oteka/biologija
IBOJOIIH
0 https://infourok.ru/bibli
14 [TonoBoit oT60p

oteka/biologija
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https://infourok.ru/biblioteka/biologija

15

16

17

18

19

[TpucnocobiaeHHOCTH
OpPraHM3MOB KaK pe3yJabTaT
MUKPO3BOJIIOILUH.
JlaboparopHnas pabota
«U3yuenune apomopdo30B
Y UIMOAJAINTAUl Y
pacTEeHUN U KUBOTHBIX»
[Tpumepsi
MpUCTIOCOOTICHUH Y
OpPraHHU3MOB:
MOpP(OJIOTHYECKHE,
¢bu3nonornUecKue,
OHMOXUMHUYECKUE,
MTOBEJICHUECKHE.
JlaGoparopHnas pabota
«[Ipucnocobnenus
OpPraHU3MOB H UX
OTHOCHUTEIbHAs
11e1eco000Pa3HOCTh)

Bupn, ero kpurepuu u
cTpykTypa. JlabopaTopHas
pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crtpykrypa BUJa

Bunoo6paszoBanue kak
pe3ynbTat

0.5

0.5

0.5

https://infourok.ru/bibli

oteka/biologija

https://infourok.ru/bibli
oteka/biologija

https://infourok.ru/bibli
oteka/biologija

https://infourok.ru/bibli
oteka/biologija

https://infourok.ru/bibli
oteka/biologija
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MHKPO3BOJJIIOLUA

CBs3b MUKPOIBOIIOLIMH U

https://infourok.ru/bibli

20 AMUIEMHUOIOTUN oteka/biologija
KontponbHo-
21
obo01maroriee 3aHsATHE
Maxpo3BOJIFOIIHSL. https://resh.edu.ru/subje
29 [MTaneoHTonornueckue ct/5/11/
METOIbI H3yUYCHHUS
IBOJIIOIUH
buoreorpaduueckue https://resh.edu.ru/subje
23 METO/IbI U3yYCHUS ct/5/11/
IBOJIIOIUH
DOMOpHOIOTHYECKHEe U https://resh.edu.ru/subje
CpaBHUTEILHO- ct/5/11/
24 MOp(OJIOTHYECKUe
METOIbI H3yUCHUS
IBOJIIOIHH
MornexysipHo- https://infourok.ru/bibli
IeHETHYECKHE, oteka/biologija
25 OMOXMMHYECKUE U
MaTeMaTHYECKUE METOIbI
H3YUYEHUS SBOJTFOIIUN
MornexysipHo- https://infourok.ru/bibli
IEHETHYECKHE, oteka/biologija
26 OMOXMMHYECKUE U

MaATEMAaTHYCCKUEC MCTOAbI
HU3YUYCHUS SBOJIOIINU



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/11/
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https://infourok.ru/biblioteka/biologija

97 OO01mure 3aKOHOMEPHOCTH 0 ::;2/31/1/ /reSh'edu'rU/ subje
IBOJIIOIUH Cuo/11/
AjanTuBHas paguarys. 0 https://resh.edu.ru/subje
28 HepaBHOMEpHOCTH TEMIIOB ct/5/11/
IBOJTFOLIUU
KonTponbHo- 0
29
00o001aro1ee 3aHATHE
HayuHnblie runoressr 0 https://videouroki.net/vi
30 MIPOUCXOXKACHUS )KU3HU HA deo/biologia/
3emiie
JloHay4HbIe 0 https://videouroki.net/vi
31 MPEJCTABICHUS O deo/biologia/
3apPOXKICHUH KU3HH
OCHOBHBIE 3TaIlbI 0 https://videouroki.net/vi
32 HEOPraHu4ecKon deo/biologia/
IBOJIIOIUH
23 THIIOTE3HI 32O ICHs 0 https:{/vide_ouroki.net/vi
HKU3HU deo/biologia/
WcTopus 3emMmau 1 METOIbI https://videouroki.net/vi
e€ n3ydeHwusl. deo/biologia/
34 JlaGoparopras pabota 05
«M3yueHue u onvcaHue
HCKOIAEeMBIX OCTATKOB
JPEBHUX OPTaHH3MOBY
25 HauatbHbIe STarb 0 https://infourok.ru/bibli

OpFaHquCKOﬁ OBOJIOINH

oteka/biologija



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

0 https://infourok.ru/bibli

36 OBOIIOLHS SyKapHOT oteka/biologija
OCHOBHBIE TaIlbI https://infourok.ru/bibli
ABOJIIOIIUU PACTUTEIHHOTO oteka/biologija
mupa. [IpakTuueckas

37 pabora «3yduecHne 0.5
0COOEHHOCTEH CTPOCHHS
pacTeHul pa3HbIX
OT/ICIIOB)»

OCHOBHBIC 3TaIlbI 0 https://infourok.ru/bibli

38 3BOJIFOLIMN YKUBOTHOT'O oteka/biologija
Mupa
OCHOBHBIC 3TaIlbI 0 https://infourok.ru/bibli

39 SBOJIIOLAN KUBOTHOTO oteka/biologija
Mupa
DBOIIOIHUS )KUBOTHEIX. https://videouroki.net/vi
[TpakTrueckas padboTa deo/biologia/

40 «M3ydyenue ocobeHHOCTEMN 0.5
CTPOCHUSI TIO3BOHOYHBIX
YKUBOTHBIX)

i PasBHTHE KH3HH Ha 3eMie 0 https:{/vide_ouroki.net/vi
0 dpaM | MePUoiaM deo/biologia/

4o PasBHTHE KU3HH Ha 3eMiie 0 https:{/vide_ouroki.net/vi
0 dpaM | MePUOIaM deo/biologia/
MaccoBbie BBIMUPaHUS — 0 https://videouroki.net/vi

43 IKOJIOTHYECKHE KPU3HUCHI deo/biologia/

MIPOIILIIOTO
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https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

CoBpeMeHHBII 0 0 https://videouroki.net/vi
44 IKOJIOTUIECKUN KPHU3HC, deo/biologia/
€ro 0COOCHHOCTH
45 CoBpeMeHHas cuctema 0 05 2:2?;//() Iirc])fl(())uri?ak.rw bibli
OpPraHUYeCcKOro MUpa otexa/biologija
OcHOBHBIE 0 0 https://infourok.ru/bibli
46 CHCTEMaTUYECKHE IPYIIIbI oteka/biologija
OpPraHu3MOB
47 AHTpPOTIOJIOTHS — HayKa O 0 0 2:2?;//[/) Iircl)flcc))uri?ak.rU/ bibli
YEIIOBEKE oteka/biologlja
Pa3BuTHe npeacraBneHuit 0 0 https://infourok.ru/bibli
48 O TIPOUCXOKACHUH oteka/biologija
YelloBeKa
49 KonrtponbHo- 1 0
o0o01Iaroree 3aHATHE
MecTo 4emoBeka B 0 https://infourok.ru/bibli
50 CHCTEME OPTraHHMYECKOTO 0 oteka/biologija
MUpA.
MecTto yenoBeka B 0 https://infourok.ru/antro
CHCTEME OpPraHUYECKOTO pogenez-razvitie-
mupa. JlaboparopHas ﬂgbw
proishozhdenie-
51 paborta «I/IsytieHHe 05 cheloveka-
0COOEHHOCTEH CTpOeHUS 3312562.html
CKeJleTa YesloBeKa,
CBSI3aHHBIX C
TIPSIMOX 03K ICHUEM )
52 JIBUKYIIHE CHITBE 0 0 https://infourok.ru/bibli
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https://infourok.ru/biblioteka/biologija
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
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https://infourok.ru/biblioteka/biologija

aHTPOITOTeHEe3a oteka/biologija
CooTHouIEHHE https://infourok.ru/bibli

OMOJIOrNYECKUX U

oteka/biologija

53
COIMAIBHBIX (haKTOPOB B
AHTPOIIOTCHE3C
54 OCHOBHBIE CTAJIUN https://i_nfour_(_)k.ru/bibli
aHTPOIOTEHE3A oteka/biologija
55 OCHOBHBIE CTAIUN https://i_nfour_f)k.ru/bibli
aHTpPOIIOTeHEe3a oteka/biologija
56 OCHOBHBIE CTaIUU h'[tDSZ//i-I‘IfOUI:(-)k.ru/bib|i
aHTPOIOTEHE3A oteka/biologija
57 Ilaneoreueruka u https://i_nfour?k.ru/bibli
MaJICOreHOMHKA oteka/biologija
58 Ilameoreneruka u https:// i_nfour_c_nk.ru/bibli
[ajgeoreHoMHUKa oteka/biologija
59 DBOJIOLHS COBPEMEHHOTO https:// iI’IfOL!I‘Ok.r_L_I/ bibli
YeJI0BeKa oteka/biologija
https://infourok.ru/antro
pogenez-razvitie-
60 DBOJIIOIHSA COBPEMEHHOTO vzglyadov-na-
YyeJIoOBeKa proishozhdenie-
cheloveka-
3312562.html
6l YesnoBeuyeckne pachl. https://infourok.ru/bibli
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https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
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https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/biblioteka/biologija

oteka/biologija

UYenoBeyeckue pachl.
[IpakTrueckas pabora

https://infourok.ru/bibli
oteka/biologija

62 «3ydenne 0.5
9KOJIOTMYECKUX a/IalTalui
YEJIOBEKa»

6 Me3K/THCIHMIITHHAPHBIE 0 https:// i_nfour_(_)k.ru/bibli
METO/IbI aHTPOTIOJIOTUH oteka/biologija
KoHnTponbHO- 0

64
obobmaroniee 3aHsATHE

65 3apOK/ICHHE U PA3BUTHE 0 http://www.myshared.r
3KOIOTHH u/slide/203342/
MeToapl 3KOJIOTHH. https://infourok.ru/bibli
Jlaboparopnast paboTta oteka/biologija

66 «M3ydyeHne MeTo10B 0.5
IKOJIOTUIECKUX
HCCIIE0OBAHUI

57 T — 0 https://i_nfourf)k.ru/bibli
3HAHMU JUTS YeTOBeKa oteka/biologija

0 https://infourok.ru/bibli

68 Okonornyeckue pakTopsl oteka/biologija

0 http://www.myshared.r
69 Okonornyeckue pakTopsl u/slide/203342/
20 Abuotnueckue HakTOpEL 05 https://infourok.ru/bibli

CBeT KaK PKOJIOTHUYSCKUN

oteka/biologija
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https://infourok.ru/biblioteka/biologija

dakrop. JlaboparopHas
pabota «BrisiBieHNE
MIPUCIIOCOOICHU I
OpPTraHU3MOB K BITUSTHHIO
CBETa»

AOGuotnueckue GaKkTopsbl.
Temmneparypa kax
9KOJIOTHYECKU (HaKTop.
JlaGoparopHnas pabota

https://infourok.ru/bibli
oteka/biologija

71 0.5
«BbIsiBIIEHUE
MIPUCIIOCOOICHHIA
OpraHnu3MoOB K BJIMSAHHIO
TEMIIEPATYPBD»
AbGuotnyeckue GhaKToOpEbI. https://infourok.ru/bibli
BraxxHoCTh Kak oteka/biologija
9KOJIOTMUECKUH (aKTop.
72 JlaGoparopras pabota 0.5
«AHaToMHUYECKHe
O0COOEHHOCTH pacTeHHH U3
Pa3HbIX MECT OOUTAHUS»
KontponbHo- 0
73
oOoO1atoliee 3aHsITHE
Cpebl oOuTaHus 0 https://videouroki.net/vi
& O —— deo/biologia/
Cpetl o6uTaHHs 0 https://videouroki.net/vi
75 OpraHU3MOB deo/biologia/
76 BHOMOTHYECKHE PHTMEI 0 https://videouroki.net/vi



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

deo/biologia/

Kuznennsie popmbl

https://videouroki.net/vi

[l OpraHU3MOB deo/biologia/
. YKusHEHHbIE HOPMBI https:{/vide_ouroki.net/vi
OPraHH3MOB deo/biologia/
https://videouroki.net/vi
79 buoTtuyeckue pakropbt deo/biologia/
https://videouroki.net/vi
80 buoTtuyeckue pakropb deo/biologia/
3HaveHne OMOTHYECKHX https://videouroki.net/vi
B3aHMMOIEHCTBUI I deo/biologia/
81 CYIIECTBOBAHMS
OpPraHu3MOB B Cpe/ie
o0OHTaHUA
3HaveHre OMOTHYECKHUX https://videouroki.net/vi
B3aMMOJIEHCTBHI 1A deo/biologia/
82 CYIIECTBOBAHHMS
OpPraHU3MOB B Cpe/ie
oOHTaHUA
KoHnTponbHO-
83
00o011aroree 3aHATHE
DKOJIOTHYECKHE https://videouroki.net/vi
84 XapaKTEePUCTHKH deo/biologia/
MOTYJISAIIUN
85 OCHOBHBIC [TOKA3ATCIIH https://videouroki.net/vi
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https://videouroki.net/video/biologia/

MONYJISALUK: YACTEHHOCTD,
IJIOTHOCTb, BO3pAacTHAs U
I0JIOBAsi CTPYKTYpa

deo/biologia/

OCHOBHBIE TOKA3aTEIH
MOITYJISILIAN: POXKIAEMOCTD,

http://www.myshared.r
u/gsearch/?q=%D0%B
1%D0%B8%D0%BE%

86 0.5
NPUPOCT, TEMTT poCTa, D0%BB%D0%BE%D0
%B3%D0%B8%D1%8
CMEPTHOCTh, MUTPAIIUN =
0 http://www.myshared.r
u/gsearch/?q=%D0%B
87 DKoJIorTHYecKasi CTpyKTypa 1%0DO%;38%?0%|03E%
oMy AT D0%BB%D0%BE%D0
%B3%D0%B8%D1%8
F
0 http://www.myshared.r
u/gsearch/?q=%D0%B
88 I[I/IHaMI/IKa HOHYJ'UHII/II/I %1 1%DO%B8%D0%BE%
0, 0, 0, 0,
€& perymnsms D0%BB%D0%BE%D0
%B3%D0%B8%D1%8
F
Kpussie pocra 0 https://videouroki.net/vi
89 YHCIICHHOCTH TOMYJIALIH. deo/biologia/
KpuBbie BEDKUBAHUS
DKOJIOTHUYECKAs HUILIA https://videouroki.net/vi
90 Buja. JlaboparopHas 05 deo/biologia/

pabota «IIpucnocobnenus
CEMSIH PacTeHUH K
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pacceleHHIo»

Bug kak cucrema

http://www.myshared.r
u/gsearch/?q=%D0%B
1%D0%B8%D0%BE%

91 Moyt D0%BB%D0%BE%DO
%B3%D0%B8%D1%8
E
http://www.myshared.r
u/gsearch/?q=%D0%B
3aKOHOMEPHOCTH 1%D0%B8%D0%BEY%
92 HOBEJICHUS U MUT DAL D0%BB%D0%BE%DO0
SKMBOTHBIX %B3%D0%B8%D1%8
F
KoHnTponbHO-
93
00o001aro1ee 3aHATHE
o CoOBIIECTBO OPraHH3MOB https:{/vide_ouroki.net/vi
— OMOILIEHO3 deo/biologia/
http://www.myshared.r
u/gsearch/?q=%D0%B
95 OKocucTeMa Kak OTKpbITas 1%D0%B8%D0%BE%Y
0 V) V) 0,
- D0%BB%D0%BE%D0
%B3%D0%B8%D1%8
F
KDVIOBODOT BElleCTs I http://www.myshared.r
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAIFHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMHUPOBAHUH IIEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M O3KOcHUCTEM (ONHUCaHHE, W3MEpEHUe, IPOBEICHUE
HaOJIOACHNI); CIIOCOOAMU BBISIBICHUSI M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh X JKCIIEPUMEHTATLHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYeHHbIE PE3YJIbTATHI U /1€7aTh BBIBOIbI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXJy HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHUE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OUONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHUE, HACJIEICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTHBHOIO MMMyHHTeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbimieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUA DOBOJJIOLUU, TCOPUS




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HampaBJIeHUsX 3BojIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHermuyeckoro pasBHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['ekkerns, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runoresbl (koarepBatHoit A.M. Omnapuna, nepBuuHOro OyiaboHa JIK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, mnmpoueccamMm M ABJIICHUAMU, OCJIATh
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHWsA, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMU KJIETOYHOIO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTallaMl YMOPHUOHAIILHOTO PAa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrnoM U (GaKTOpaMu Cpelbl OOUTaHMS,
IIpoueccaMy  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIECTBEHHBIC PU3HAKHU:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACITEIBHOCTH, TPOTEKAFOIITNX

B OpraHusmax paCTeHHfI, JKHUBOTHBIX M YCIIOBCKA, OMOJIOTHYSCKUX



mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHOreHe3a, MNOCTAMOPHOHAJIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI SBOJIIOLIMK HA TeHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpefe OOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, MeiHo3a, OIUIOAOTBOPEHHUS, PA3BUTUS WU
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefe OOWTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbBIX U3MEHEHUHN B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII; B3aWMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMs COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

11

1.2

1.3

CoBpemenHass OHOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannblie ¢ Ouosiorueid. 3HaueHue OUOJNOTHH B
MPAKTUYECKOW JICSITEIbBHOCTH YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€AUHCTBO XMMHUYECKOI'O0 COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTh U
YIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAOBOM, AKOCUCTEMHBIN
(OmoreoneHoTHueckuit), O6uocdepHsiii. I[Iporecchl, MPOUCXOMANIME B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmaruzanusa, Metaadanmui3. IloHsTme o 3aBUCMMOM ®  HE3aBUCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUS pPE3yJbTAaTOB JKCIEpUMEHTA. [IoHSATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpbITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTHU: MUKPOCKOIHUS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUUN KIICTKH,



TEIUIOpery . MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas poOJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QpyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBIL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumunel. T'wapodunbHO-rUApOdOOHBIE cBolicTBA. Krnaccudukamus unmaos.
Tpurnuuepunsl, docdonunuasl, BOCKH, cTepouabl. buonorumdeckue ¢GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOTMUECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. Mectonaxoxaenue u 6uonorndeckue ¢pynxnuu [JHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CrtpykrypHast OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass U Ipokapuotruyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIMOHMpPOBAHHWE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyro MeMOpaHy: maccuBHbIM  (auddysus,
oOneru€énHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJIOLIMTO3: MUHOIUTO3, (haromuro3. Jk3ouuTo3. Kietodynas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Ilutozons. [lutockener. JIBukeHwe uuTOIIasmMbl. OpraHouabl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: OJHJOIIa3MaTUdecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (yHKIMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit



2.4

(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas QyHKUUsS
annapata ['onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JIYKApHOT.  XJIOPOILUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTbl. MeIIeyHble KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHME U JBHKEHHME JKTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIAa3MbL. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
nporeccax. JHepreruyeckoe ooOecrieueHue KieTku: npespauienne ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluuidl KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUSL.
Kodepmentsl. OTiinuns GpepMEHTOB OT HEOPTraHUYECKUX KaTalnu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTbh CKOPOCTH (PEepMEHTAaTHUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemllecTB B KieTke. PorocuHres. Poib
XJIOporiacToB B mporecce (orocunTe3a. CBeroBass u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHue paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, >XKeae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIOJb30BAHUE YENOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruyeckoe OKHUCIEHHE, WM KJIETOUHOE JbIXxaHWe. Poiab MHUTOXOHIpUN B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunupoanue. [IpenmymecTsa aspoObHoOro mytu oOMeHa



BEIIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['unoresa omepona (P. XKakob, XK. Mano). Perymsanus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kUBOTHBIX, pactenuii. CITNJI, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permumkanusa. IlpuHnunsr perumkanuu  JJHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl mMuTo3a. KapuoxknHes u nurokuHe3. buonornueckoe 3Ha4eHHE MHTO3A.
Perynsius mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietounasi rudens
— anonTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuHosxkenue. [lonoBeie kneTku, wiu ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. bronorndyecknii cmMpIci Meio3a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 U €ro MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieToK. OIIOIOTBOpEHHE W 3IMOPHUOHAIBLHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpobierune. Tunsr apodnenus. OcodGeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KaK pE3yJbTaT HMEPApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue Ha >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3HayeHUE MPSAMOrO0 M HENPSMOIO pa3BUTHUSA, UX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacreHuil. ['ametodutr m cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cImop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjaquu OHTOTCHE3a Yy paCTeHI/Iﬁ N )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICJIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJABI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-TEHETUYECKUI

Monorubpuanoe ckpemupanue. [lepsblit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyrouiee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO



CKpEILIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHbIN moJ. [ eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Komnnemenrapuocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbIN psijt
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ HX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHOU u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI N3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuyenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOMN
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU



3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
npou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TEHOTUIY C HOMOILBIO OLEHKHU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEJICKITMOHHOM paboThl. PannanuoHHbIH 1
XUMUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekumu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaguluoHHAas  OHOTEXHOJIOTHS:
xje0orneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEepCreKTUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHu4€CKOro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHHUS M JKU3HEAEATENBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHU3MBI. HBI/I)KCHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer



4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanu pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpasoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MbI U
Hactuu. [lormomienune BOJBI, YIJIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOrok/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX M YeloBeKa. THITBI
KUBOTHBIX TKaHEH: SNUTEINalbHAs, COCAWHUTEIbHAS, MBIIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHBOTHBIX U YCIIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpoe€HHE M TUIBI COEIMHEHUs
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHme
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3m
BEHTWISIMM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKpaTUTENbHbIE Bakyosn. Opransl BoaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW U BBIJIEIUTEIBHOW CUCTEMAaMM. BblieneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. I[lOKpoBBI u uX

MIPOU3BOTHBIE.



5.1

PaznpaxxuMocTh U peryisust y opranu3MoB. Pa3apakuMoCcTh Y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. 'ymopanbHast peryiasiuuss M SHIOKPHUHHAs CHCT€Ma >KUBOTHBIX H
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIIOBHBIC PEQIICKCHI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIBHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennuduyecKuii
umMmyHuTeT. Teopuss  KJIOH&JIbHO-CelEKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3sMoB. Pomb

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue uenoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIETKU. J[pIxaTenpHas
cucTteMa denmoBeka. JlpIxarenmbHas TMOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBojaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI M HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.



JBmxymue cuiibel 3Boionuu BUIoB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAs OMOJOrus. 3HaYeHHE BOIOIMOHHON

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJISIMK KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (QaKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHHUS 4YacTOT ajuleliell B momymsauusax. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB KAk  pe3yJbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHUNH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [lpumepsl npucnocobneHuil y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykrypa. BupmooOpa3oBaHue Kak pe3yibTar
MUKposBoJtoru. M3onsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl (OpMHUPOBAHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K AaHTUOMOTHKAM M CTIOCOOBI O0OPHObI

C HeH

6.3

Metoapl uU3ydeHUsT MaKpOAIBOJIOIUHU. [lalieOHTONIOrMYeCKue METOMbI M3YyUCHHS
sBoonmi. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus oo, CpaBHeHue (Gropsl U GayHbI
MaTepuKOB M OCTpOBOB. broreorpaduueckue odnactu 3emnn. Buasl-sHIeMuKu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbl H3YUCHUA
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IBOJIIONMH. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLUU OHTOTEHE3a U TOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTraHbI.
Pynmumentapuple  opraHbl M aTaBU3MbL.  MOJIEKYISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmiIa) 3BOIOIMH. HeoOpaTMMOCTh HBOIOIHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunbple rumoTe3sl MNpPOMCXOXICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JJoHay4Hble IPEACTAaBICHUS O 3apOKICHUM KU3HU (KPEaLlIOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ OIPOBEPIKEHUE ONBbITAMU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bostouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XMMHYEecKash 9BOJIONUSA. AOHMOreHHBI CHHTE3 OpraHMYeCcKHX
BemlectB u3 Heopranuuyeckux. Omeir C. Mumiepa u I'. KOpu. O6pa3zoBanue
nosnMepoB U3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XonneilHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6o3umsel (T. Yek) u rumotesa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil somonuu. [losBieHne u 3BOIIOLUSA MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl 1 2yKapHOTBHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pactenuii. Bbeixon pacrenuil Ha cymy. [losBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benyackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbie KUBOTHBIE. JKU3HD B BOJIe. DBOJIOLHUS TO3BOHOUYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMIUX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHHE OECMO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U NepuogaM: apxeu, IpoTepo30i, Maneo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl aHTponosiornd. CraHOBIIEHHE
IIPEICTaBICHUH O MPOUCXO0KIEHUH yenoBeka. CoBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYms yeaoBeKa OT )KUBOTHBIX. [IpsAMOX0KIeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaluM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIIOIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenmosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIbCKUM Kak BUZ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHbIH nporiecc U noiaumopdusm. IlonynsunoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISLMUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTopuaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M myTH pacceleHMsl 4YeloBeKa I0 IUIAHETE.
EaunctBo  uyenoBeueckux pac. HayuHas  HecoCTOSTENbHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUucymue UM 3aKOHOMECPHOCTHU
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Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTHU C IPYTUMU HAyKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH ux JAedcrBus. Kiaccudukanums
9KOJIOTUYECKUX (PAaKTOpoB: albumoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrWdeckux ¢akropos. IIpaBuio
muHuMyma (K. [npenrens, 0. JIuOux). TonepanTHOCTh. OBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak sKojornyeckuii (akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKUMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUrHaibHas pojib CBETA.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonornyeckuilt ¢akrtop. IIpucnocobnmenus pacreHMH K
oJIIep KaHuIo0 BoJHOTrO Oananca. Kiaccudukanus pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH cpell oOuTaHus OpraHu3moB. llpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennoie popmbl opranusmon. [lonsTre o xusHeHHON (opme. JKu3HEHHBIE
(GbopMBl pacTeHMi: JepeBbs, KyCTApHUKU, KYCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUECKHMX B3aMMOJEHCTBUI: KOHKYPEHLHS,
XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJICHCTBUN Ul CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouoyornyeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHMA.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas cTpykrypa nonyiasuuu. OILleHKa YHCIEHHOCTH IOMYJISALUU.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MognenupoBanue OUHAMMKU —nomymsinu.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKosormuecko Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKkonorndeckod Humm Jx.M. XatumHcona. PasMepsl 3KoJgorm4eckon
Huy. [loTeHunanbHas U peain30BaHHAas HULIU.

Bun xak cucrema mnonynsuuid. Apeanbl BUJIOB. Buibl M HMX JKHU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoIlleHO3e. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.JDx.
Tencnu). OyHKIIMOHAIBbHBIE OJOKW OPraHU3MOB B JKOCHCTEME: MPOMYIEHTHI,
KOHCYMEHTHI, peayueHTol. Tpodudeckue ypoBHH. Tpoduyeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. bruomMacca u TPOIYKIHA. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM M WX TMPUYMHBL. AHTPONOTE€HHBbIE BO3JCUCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHCTEMaMH.
VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (ayHbl. bronornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIUA W SKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocuUCcTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKME LUKIbI (YIJepojaa, as3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

CrtpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANa U
o6uochepHbIX QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOTeHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pacTUTENILHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannveckue calibl U 300JI0TUYESCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA U IPHPO/IBL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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