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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepannm»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHI.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpeIHUM NPOPECCHOHATBHBIM U BBICHIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTaruen
00y4JarmUXCcsi U CTUMYJIUPOBAHWEM HHTEpPeca K KOHKPETHOW 00JIACTH HAyYHOTO 3HAHUSA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriryOaEéHHOM ypoBHE, OTpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPHIIPEAMETHBIX CBsI3€H, JIOTMKHM yd4eOHOro mporiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEMCTBEHHOCTH C HW3y4YeHHEeM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWKA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpYyXKarolled MpUpoaHOW cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buomnorus» B peanusanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynbraraM oOy4YeHHS W B (OPMHPOBAHWHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIBHOMN
JESTENIbHOCTH OOYYAaIOIIMXCsl MO OCBOCHHUIO COJEpKaHUS OWOJIOTMYECKOro 0o0pa3oBaHUsA Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOnblit peamer «buonorus» Ha ypoBHE cpeaHero o0miero oOpa3oBaHUS 3aBepIIacT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
o0ydJarmuxcsi O JKUBOM TPHPOJAE, OCHOBAX MOJICKYJISIPHOH W KIETOYHOW OUONOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEeMYy MOMy4YeHHI0 OHOJIOTMYeCKOTo o0pa3oBaHUS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pazoBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OHWOJIOTWYCCKUX 3HAHWH, MOJNYYCHHBIX MPH HM3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3esioB OHOJIOrMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HaHUS TONYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOABI K U3ydeHUto Ouosornu. CoriaacHO UM, HM3Yy4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYEeCKOro pazHooOpas3us
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTUH, aKTYaIH3UPYIOTCS 3HaHUS OOYYaIOIMIUXCs MO OOTaHWKE, 300JIOTHH, aHATOMHUU,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEW, NPUHIUIIOB M TMPaBUJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OWUOJIOTHHU, MPHUKJIATHBIX aCIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OMOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIEHUS U Pa3BUTHS TOW WIM MHOU
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHU3allid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBHIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCsi C  METOJAaMHM  TIO3HAHWUS  JKMBOH  MPHUPOMIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUH, TAJIEOHTOJOTHH, OJKOJOTHH); METOJAaMH  CaMOCTOSITENIbBHOTO  IMPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
HCIIOJIb30BaTh OMOIOTUYECKYI0 WH(POPMAIINIO; TIOTB30BATHCS OMOTIOTUYECKOM TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHABIMBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 10 OTHOUIEHHWIO K OKpPYXKalolled TPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyuyHble OTKpPBITHS B 00JIacTH
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCIIeIOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUSIM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpPaHbl BHUIOB, DKOCHUCTEM, Oumochepsl),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CUTYaALUSAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKkTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUHOHATbHOMY
CaMOOMPEICTIEHUI0, B COOTBETCTBUM C WHIWBHUIYaIbHBIMH HWHTEpecaMH U MOTPeOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (GOpPM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OMOJIOTHMHM Ha YriyOJEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuyacThe oOydalOmMXcs B
BHITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNeNIAeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue NpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTUS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuojoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie c¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuaackui, U. II. IlaBnoB, . U. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €AUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCHPOU3BEIAEHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kuznp kak opma cymecTBoBaHUS MaTepuu. Hayku, n3ydaromiue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
AKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsaTMe O 3aBUCUMONI M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. [loctaHoBka W mpoBepka runore3. Hyneas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHbBI MCKa)KE€HUS PE3yJIbTaTOB IKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupelr 1 cxembl: «OCHOBHbIE TpPU3HAKU JKU3HW», «DBHOIOTHYECKUE CHCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KJIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3YUSHUS KUBOUH TPUPOIB».

O6opynoBanue: 1abopatopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHH, M3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonb30BaHUE Pa3IMYHBIX METOJIOB MPU U3YYEHUU >KUBBIX
CUCTEM.

Tema 3. buosorust KieTrku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISpHOW M KJIETOYHOM OMOJIOTMU: MHUKPOCKONHMSA, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

[Toptpetsi: P. I'yk, A. Jleenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «V3yueHue MeTONOB KIETOYHOH Omosormu (xpomarorpadus,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETyJIALHUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mousiekynbl. IlepBuuHas cTpykrypa Oesika, menTHaHas
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJIbl, OJUrocaxapuipl M moiucaxapuabl. OOmmin
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonorndyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
HyKIeo3uompugocgamol (HT®).CexBeHnpOBaHUE JIHK. Memoowi 2eHOMUKU,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3avin u Op2anuiecKull curnmes OUOMONEKYl u
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOU ITPUPOLEL».



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
TunuaoBy, «HykinenHoBbie KUCIOTh», «CTpoeHrue MOJEKyJIbl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas padora «lccienoBaHnue HyKJIEUHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB).

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (nuddy3us, obneruéHHas auddysus), aKTHUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKIHUU KIETOYHOU CTEHKU pacTeHUM, TpuoOoB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHyJIspHOTOpeTHKYIyMa. Mexanusm nanpaenrenus oOearkoe 6 OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxoes 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX

pacTeHUN.
HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KIIETKH. Pu6ocomsl. IIpomesicymounvie Gunramenmut. MuxkpoguiaMeHTsbI.

Axmunogvlemukpoghunamenmol. MpILIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbL HEMbIULEUHbIX
kremox. Mukpotpy6ouku. Knerounsiit nientp. CTpoeHue U JABMKEHUE KTYTUKOB M PECHHUYEK.
MukpoTpyOouku nuToruia3Mel. Llentpuons. benku, accoyuuposantvle ¢ MUKpoOQUIaMeHMamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sipa, XPOMATHUH, KapUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (DYHKIUU.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuublt u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIeTKn», «CTpoeHHe KHBOTHON
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
IIPOKAPUOTHYECKOM KIIETKW.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopnas pabora «MccienoBanue mia3mMoian3a U ACIUIa3MOJIM3a B PACTUTEIIBHBIX
KJIIETKax».

IIpakTyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIlecTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: mpespauieHne ATO B 00MEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabosnusma. DepMeHTb, UX CTPOCHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentbl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonroz2o yenmpa. Ponpb xjmopomiactoB B mpouecce porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KAaK OOBEKThl OMOTEXHOJIOTUM WU BO30YIUTENH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnuyeckue peakuuu. OkHcIUTENbHOE (GOoChHOpUIHPOBAHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: JIx. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE /ISl PUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas padotra «/3ydeHune KaTaJTUTHUECKOW aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



JladopaTtopnasi paGora «l3yueHue (QepMEHTATHBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeruu ceHos. OpraHuzausi reHoMa y MpoOKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perynsius 0OMeHHBIX MpolieccoB B kieTke. Kiierounslit romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0osneBaHus uenoBeKa, KUBOTHbIX, pactenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmezpayus u anaiuz 6orvwux maccueos («bigdata») cmpykmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETHYECKUH (IPEMUTOTHUECKUN) NEpUOAbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHU — KapUOTHUIl. JIMIIOWIHBIA U TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAUIME B HUX MpPOLECCH. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsmuss MuToTHueckoro mnukia kieTkd. [IporpamMmmupyemas kierouHas ruOenp —
arornTo3.



Knerounoe siapo, xpomocomsl, pyHKIIMOHAIbHAATEHOMUKA. Mexanusmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUSA KILEMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGopaTtopHas padora «/3yueHue XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JladopaTopnasi padora «HaOmoneHue MuTo3a B KJIETKax KOHYMKA KOpelika jyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOEHUS U JKU3HEACATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe nesoe. I'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: AIUTEIHAIbHAS,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHHUYHOE. J[IBM)KEHHE MHOTOKJETOYHBIX PpACTEHUW: TPONMU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTanue >XKUBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPHUKJIETOUYHOE NUIIEBApPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe u NEroyHoe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIALNH JIETKUX Y MITUIl U MJIEKOMUTAIOMUX. Perymnsnus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblaeneHus. DuibTpanus, cekpeuuss M odpaTHoOe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiiusi y >KHBOTHBIX. HepBHas cucrema M e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi U SHIAOKPUHHAs CUCTEMa >KMBOTHBIX W 4YesoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumesaputenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa mUTaHus pacTeHuin», «KpoBEeHOCHBIE CHCTEMBI IMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», « CTpoeHue MiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Peduekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PaCTeHHUI pa3HbIX OTJIETIOB, BIAXKHBIE MTpenapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTECHUS.

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBeie kneTku, uiam ramersl. Meio3. Craaun Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBbIE — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. Crepmarorene3 u oorene3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BHBaroIIerocss 3apojplia (3MOpUOHanIbHAs WHAYKIMS). 3akjiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJEWUCTBUI TreHOB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE NMPSAMOro U HENPSAMOIO Pa3BUTHSA, UX PAaCIPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXKeHHE »HBIVIeHb», «Pa3MHOXEHHE THAPBIY,
«Melioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsmoe m Hempsimoe pasBuTHE», «Pa3BUTHE MaNCKOIo
Kykayn, «Passutne capanum», «Pa3Butue nsarymkmn», «/{BOWHOE OIIOIOTBOPEHHE Y LIBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycTeD», «JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI NAnOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHHE: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMATO30UIOB,
Mozelb «L{UKIT pa3BUTHS JIATYIIKIY.

JlabopaTtopnasi paGora «JI3yuyeHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BrpiABieHHE NPHU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, aJbTEPHATUBHBIC NPHU3HAKH, JOMHUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3HIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckuit, I'. JI. Kaprieuenko, 0. A. @ununuenko, H. B. Tumodeer-Pecorckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanmu3upyromee — ckpeniuBaHue.  [IpoMeXyTOuHBI ~ XapakTep  HacleJOBaHUS.
Pacuieruienue npru3HakoB Py HEMOJIHOM JOMUHHUPOBAHUMU.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHue
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM NOJI. ['eHeTnyeckass CTPYKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHOM». ['eHeTHuecKkre acTeKThl KOHTPOJIS U U3MEHEHUsI HAacJeJICTBEeHHON nHpopManuy B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoOHCTpanun

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupymoniee ckpeumBanue», «Hemnonnoe noMmunupoBanney, « CliemieHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieIu3m», « BzaumoaeincTeie reHoB.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IUHO00paszus ruOpua0B MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «V3ydyeHue pe3yabTaTOB MOHOTHOPHUIIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD).

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHBIE TPHU3HAKH. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
HoranHncen). ColicTBa MOIU(UKAIIMOHHOW H3MEHYUBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTU B CO3/IJaHUM T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
Comaruueckre W MOJOBble MyTauuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa u 3NUEHOMUKA, DPOJb INULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT  U3MEHYHMBOCTH»,  «Meito3»,  «OmnomorBopenue»,  «['eHeTnueckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «lccnemoBaHue 3aKOHOMEPHOCTEH  MOAUDUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBexka. MexayHapojgHass NporpaMMa HCCIEIOBAHUS T€HOMa 4YeJlOBeKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: [TOJIHOTEHOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4ucie ¢ nomoiubto [T1[P-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHUpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOro Ipy3a». DTUUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyKarolleil cpenpl. ['eHeTnueckas NpeapacnoiokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U 1opoAa KUBOTHbIX. CopT, mnopona, WTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. Mcnbitanue npousBoauTeneil mo motroMctBy. OTOop mo
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JAHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTYpHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpUIuHT. HepoacTBeHHOe CKpelmuBaHue, Uil ayTOpuauHr. ['ereposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIMH pacTeHUH |
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PAaCTEHUH U UX IAUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CeilbCKOX03AUCMEEHHbIX U NPOMBILCIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHoL0ULL.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ IOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «OCHOBHbIE METOJbI U JAOCTH)KEHUS CEJNEKIUU PAacTEHUM U KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (pepMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKkTepuUcTHKa. TpaaunuoHHas OHMOTEXHOJIOTHA: XJieOoneueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPaBIEHHOTO  W3MEHEHUS W
KOHCTPYUPOBAHUS T€HOMOB C LIEJIbIO NTOJIyYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi rHOpUIM3anUs W COMATHYECKH sMOpuorenes. lcmomp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK W KIOHMPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALUMM SIEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpo8aHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanusmos. JlocTrkeHus U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBINM aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 POTeOMa YeJI0BEKa /JIsl OLIEHKU COCTOSTHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepamus paka. 3D-
OvomH)xeHepusi A8 pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peneHus 3a1a4 NepCcoOHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00JIeBaHMsI YeJIOBEKA U AKHUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxnenne u pa3sBUTHE IBOJIOLMOHHBIX NPEJCTaBJICHUH B 0H010THMH
OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBuxkyue cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opMbl 060prObI 3a cymiecTBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOUIEHMS JIBMXKYIIHUX CHJI 3BOJIOLMNY», «OCHOBHbBIE
MOJIO’KEHUS CHHTETHUECKOM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETHYECKOT0 Pa3Ho00pas3us v CTPYKTYPHI HOMyJsuid. I3menenne reHodoH 1a MomyJIsmuy Kak
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Kom0OunaruBHass u3mMeHuuBOCTb. /[[peii reHoB — ciyyailHble HEHalpaBiICHHbIE W3MEHEHUS
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwiux u manvix nonyaayusx. Murpanuu. W3omsmus momymsiui:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBEACHUS )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpaduyeckoe), CHMOATpUYEcKoe (PKOJIOTMYECKOe), «MIHOBEHHOE)
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opa3HooOpazus. MUKPOIBOIIONUS U KOIBOJIOLHUS IMapasUTOB M HMX XO0351€B. MeXaHU3MBI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTBY, «[lomynsiuonHas CTpyKTypa BUaay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssimuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurtepun Buna», «Bunsl-gBoiiHuku», «CTpykrypa Buaa B 1pupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llomumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapun pacTeHHUN, KOJUIEKIMUM HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JladopaTtopnasi pabora «llpucmocobiienusi OpraHu3MOB U HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKHE U CPABHHUTEIBHO-MOP(OIOTHIECKHE METOIbI M3yUCHHs IBOJIOIUH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
I'oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOSHUS (PHIIOT€HETUYECKUX JePEBbEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «PemukTel», «HavambHple cTaguu SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUU, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTessl MHpPOMCXOXKJIEHUS >KU3HM Ha 3emsie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TponcxoxkaeHue )Ku3HU U aCTPOOUOIIOTHSL.



OcCHOBHBIE dTanbl HEOPraHUYECKOM HBOONMHU. [ImaneTrapHas (reojoruyeckas) BOJIIOIHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorteza mepBuuHoro OymboHa Jk. XomjgeiHa, TeHeTHdecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAass M aOCOJIOTHAs  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIMIEHKM Kak aHajmor mnepBbix Ha 3emiie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Talbl HBOJIONHMH BbICHIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl pPaCTEHHIA.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIOIMS TO3BOHOYHEIX. [Iponcxoxaenne ampuOuil 1 penTHIIni.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUI. [IpuHiun kimrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU KMBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIeo0pa3oBaHME: €ro YCJIOBHUS W BIMSHUE Ha Ta30BbIi
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuueckoro mupa. [IpuHIMNBI kKnaccudukanuu OpraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema omnwita JI. [lacTepa mo u3yueHuto
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucreMa 3>KMBOH IMPHPOJBD»,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «PuHmopuTH», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢ho3bl  KHUBOTHBIX», «IIpocteiimme», «Kumeunononoctusiey, «llmockue vepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TAICO30MCKOM dpey», «Pa3BuTHe XU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
II0O3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl M 3BEpPEH, KOJUIEKIMM OKAMEHEJIOCTEH, MOJE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas Jjgadopatopuasi padora «MonenupoBanue onbiToB Muuiepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».

JlabopaTopnass paGora «/3yuyeHue U ONHUCAaHUE MHCKONAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHne OCOOEHHOCTEH CTPOEHHUS PACTCHHH pa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo uyenoBeka ¢ JKUBOTHBIMHM. (CucTeMaTHUecKoe IOJO0XKEHUE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpuosioruyecKue, (HU3HO0IOro-0MOXMMHYECKHe, MoBeAeHueckne. OTanuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOX0K/I€eHNE U KOMILIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojgoBHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymue  cwibl  (pakTopbl) — aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTHbI — O0IIME MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKN —
JBYHOTHE TpPEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001l MpeoK HeaHePTaIbCKOr0 YeIOBEKa U YeIoBeKa pa3yMHoro. YeaoBek HeaH1epTalbCKUl
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIM OTOOpP B MOMYJSILMAX YeJIOBEKa.
MyTtannonsslit iporiecc U noaumop¢usm. [lomymsioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pAacCeJIeHWs] 4YeloBeKa IO IulaHere. EauHCTBO denmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy>Karoliel cpensl. Biausuue reorpaduueckoit cpeasl U apeiida reHoB Ha MOpP(}OJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
buocounaneHble UCCIIEIOBaHMS IIPUPOJIBI 4eJI0BeKa. HccnenoBanue
KOABOJIIOIMUOMOIOTMYECKOTO M COIIMATIBHOTO B YEIIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB, «CKENeT YeloBeKa M CKeNleT IIUMIaH3e», «PynuMeHThl u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heannepranbupl», «KpomanboHub», «lIpenku uvenoBekay, «OTambl 3BOJIIOLUU UYEIOBEKaY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJIsS KM OKaMEHEJIOCTEH, PeIMETOB MaTepUaIbHOW KyJbTYphl MIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elloBEeKa M uepena LIMMIAaH3€, MOJENb KHCTU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopatopnas pabora «/I3yuyeHue OCOOEHHOCTEH CTpPOEHHsI CKeJeTa 4YeJOBEeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxxaeHue W pas3BUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMUYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «/3ydeHne METOI0B KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl u cpeaa 0OMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Kooruyeckux pakropos. [lpasuno munnmyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIbl PACTeHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTs kak skonoruueckuil gakrop. IIpucmocobnenus pacTteHuil K MOAJIEP:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHu3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHoW (opme. KuzHeHHBIE (OPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJEHCTBHIA:  KOHKYpPEHIIHSA,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHUYECKHX B3aUMOJACWUCTBUN ISl CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TelI0KpOBHBIE JKUBOTHBIEY, «XO0JI0JHOKPOBHEIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuuvectBoy, «llapazutuzm», «Konkypenmus», «Cumonosy, «Kommencanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pacTteHus, repOapudl M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYII, KOJUIEKIWH IKHBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMu TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3JTHUHBIX OMOTHYECKUX B3aMMOICHCTBHIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas palora «BpIgBIEeHME NPUCIIOCOOIEHUNH OPraHU3MOB K BIMSHUIO
TEMIIepaTypbI».

JladbopaTopnasi pabdora «AHAaTOMHUYECKHE OCOOCHHOCTH pPACTEeHHUH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasi cucreMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMyJIsAiuil. OCHOBHBIE MTOKAa3aTEH MOMYJISLINN:
YHUCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
HOMYJISAUH U e€ peryisiuusa. buotnueckuil noreHuan nomyasuui. MoaenupoBanue JUHAMUKA
nomynsud. KpuBble pocTa uwncieHHocTH mnomynsauuu. Kpusble BbDKHMBaHUS. Perymsanums



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoMOrMYecKo Hume Buaa. Mecroodutanue. MHOroMepHas MOJAETb
skosornueckor Humm/x.M. Xarunncona. Pazmepsl skonornyeckoi Humd. [loreHunansHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisuuu», «Bo3pactHble nupamuabsl nomyisuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jkos0rust cood1IeCTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTbl, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUE MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccu. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. DKOCUCEeMbl MOpel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AHTPOTIOTEHHBIMH M TIPUPOTHBIMU IKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. Y CTOMUMBOCTh OpPraHU3MOB, TOMYJSALMUA U DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUML.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemecTB B 23kocucteme», «llemu mnuTaHus (macTOMINHAS, JETPUTHAL)Y,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoieHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi padora «/3ydyenue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «IKCKypCHUsl B THIIMYHBINA OMOTreorneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha IMOJIe WK B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0ojgo4Yka 3eMiH, TJe CYHIECTBYET HJIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOreoXMMHYECKHEe UKIBI (YIiiepoa, a30Ta). PUTMHUHOCTS siBIeHU# B 6uocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BbICOKOTOphsl. Kimnmar, pacTuTenbHbIN U )KUBOTHBI MUP OMIOMOB CYIIIH.

Crpyktypa ¥ (QYHKIMS JKUBBIX CHCTEM, OLEHKAa HUX PECypCHOro TMOTeHLUala U
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepozaa B nmpupoae», «Kpyrosopot kuciopoaa B nmpuponae», «KpyroBopor Boasl B IpUpOIE,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMN )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansemblie npupoansie Tepputopun (OOIIT). borannyeckue caasl U 300710THYECKHE
MapKu.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHBIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmuupl u  cxeMbl: «3arpsizHeHue armochepbl», «3arpsizHeHue Truapocheps,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MIPOrpaMM CPETHETO OOIIEero 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TTPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuyue momueéayuu K OOy4eHUIO OWOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMXCSl PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, NPHUCYIIUMU  CHUCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOM  KYJIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBaXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUAIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYyKarollen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX
yOeXKICHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHHne KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1)rpa:xxaaHcKkoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA |
MIPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JaHUHN YUEOHBIX TIPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUThIBaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33J1ad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYKACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO CONCPIKAHNUS,

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JIocTKeHusIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTbH K CIIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHI W OTIbIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ HMHAUBHIYAIbHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM NpodecCHOHATBLHON NeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK MCTOUYHUKY >KU3HH Ha 3emIie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKkTepa SKOJOTHYECKUX MIPOo0JieM U MyTel UX pelIeHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OnoChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOM KYJIbTYPHI, OIBITa
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpPIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPHI KaK CpEACTBa B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaKk O €IUHCTBE NPUPOAIBI, YelIOBEeKa U OoOmecTBa, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TII0OATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OO0IIei
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YyEeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHWUN 1O OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yibTaThl OCBOCHUS YUeOHOTro mpeamera «buoNorusy» BKIIOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCA  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) 0OIICHaYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEJOBaHUEe, HAOIIOICHUE, WU3MEPEHHUE, IKCICPUMEHT W JPYTHe);YHUBEPCAIbHBIC
yueOHbIe NieiicTBUs (TIO3HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECIEUNBAIOIIHNE
dbopmupoBanrue (PyHKIIMOHAIBHONH TPAaMOTHOCTH M COLMATBHOW KOMIIETEHIIUU OOyYaroIInuXCs;
CHOCOOHOCTh 00y4Jaromuxcst HCIOJIb30BaTh OCBOCHHBIC MEXTUCIUTTHHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMAJIbHOM MIPAKTHKE.

B pesynpraTe u3ydeHus OWOJIIOTMM Ha YPOBHE CpeAaHero oOmiero oOpa3oBaHUS Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHHUBEpPCAJIbHbIC Y4YeOHbIC [EHCTBUS, PETYJISITUBHBIC YHHBEPCAJIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IMPOTPAMMEI CPEIHEro OO0IIero o0pa3oBaHUS
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a3o0Bble JJOornyecKue AecTBUS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUSIMH);

OTIPE/ICNIATh IEIM JEATEIBHOCTH, 3a]aBas MapaMmeTpbl W KPUTEPHH WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTAThI JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, JICIyKTUBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMHA PAa3HOTO pOja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTEepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TIOCIICICTBUN JACSITEILHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2)0a30Bble HCCIeN0BaTEIbCKHE TeCTBUSA:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW NEATENIHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIbl AEATENBHOCTH IO IOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTb U (OPMYJIHPOBATH COOCTBEHHBIC 3aJjaud B OOpPa30BaTEIbHOW JESATEIBLHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3aJlaBaTh NapaMeTpbl U KPUTEPUU PEILICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK IEpPeHOca CPEACTB U CHOCOOOB JeMcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPUTMHAIBHBIC TOJXOAbl W PEUICHHS, CTaBHTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(OOPMALMIO DPANIUYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoit nHGOpMaIuu, HEOOXOIMMOM JIJ1s BBIIOJIHEHUS YUE€OHBIX 33/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (OpMYy NPpEACTaBICHUS OHOJIOrMYECKOU
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1)o6menne:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAs IeATEJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUN € ydyéTOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHUH YYaCTHUKOB, 00CY>KAaTh pPe3yJIbTaThl COBMECTHOIN paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3JIUYHbIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalINX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOH 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;



BJIaJI€Th HAaBBIKAMU I1O3HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEpPLIAEMBIX NeHCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPH aHAIN3€E PE3YIbTaTOB JCATEIbHOCTH;

3)npunsiTHe ceds M APYyrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPH aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOr0 YEJIOBEKA.
MNPEIMETHBIE PE3YJBTATHBI

[IpenmeTHble pe3ysibTaThl OCBOEHUS coOjep)KaHMs yueOHoro mpenmera «buonorus» Ha
yri1y0JE€HHOM ypOBHE OPUEHTHPOBAHbI Ha obecnieueHre npouiIbHOro o0yueHust o0ydaromuxcs
Oouonornu. OHM BKIIOYAIOT: crenu(puYeckue i OHOJIOTMM HAy4yHbIE 3HAHHS, YMEHHA W
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN M HMX HPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KMU3HEHHBIX CUTyauusx. [IpeaMerHbie pe3yapTaThl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs YyueOHoro mnpenmera «buonorus» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHbBI MHpA, B IIO03HAHWU 3aKOHOB MPUPOIBI U
pelIeHny MpodieM paloHAIbHOIO TPUPOIOTIOIB30BaHMS, O BKJIAZe POCCUMCKHUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METa0oJu3M, TOMEOCTa3,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOro MOKOJIEHUS], pacIleIJIeHHs], YUCTOThI TaMeT, HE3aBUCUMOTro HacienoBaHus I.Mennens,
TOMOJIOTMYECKHUX pPSAIOB B HacileACcTBeHHOW wusMeHunBoctu H. M. Basuiosa), mpuHUuUIEBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOIb3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHH,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMmeToreHe3a, ’MOpuoreHe3a, MocTIMOPHOHATBHOTOPa3BUTHUS, PA3MHOKEHUS,
WHAMBUAYAIbHOIO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTeIbCTBA POACTBA OPTaHU3MOB PAa3HbIX CUCTEMATUUYECKUX IPYIIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M MpPAKTHUYECKHE padOThl, COOMIOIATh MpaBMia MPHU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4e€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJOruM M MEOUIMHBI (KIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X035 CTBA, MUILEBOM
IIPOMBIIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOEHMs ydeOHoro mnpeamera «buonorust» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
HOPUPOJBI U PEIIEHUH SKOJIOTMYECKUX MPOOJEM YeIOBEYECTBA, @ TAKXKE B PELICHUU BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOrMYEecKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpPENeNICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HalpaBJICHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «Mupa PHK» V. I'mnbepra);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJIALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCHCTEM M MPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaxX CBOEl MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bl HA OCHOBAHUHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyaMpys LeNb UCCIIeI0BaHMs, aHATU3UPOBATh MOJyYSHHbIE PE3YyJIbTAaThl U JI€1aTh BBIBOBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBISATh OCO3HaHHBIN BBIOOP Oy Ty1ei mpodeccuoHanbHON AeATENbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHMsS B OpraHU3ALUSAX CPEIHEro
npogeccuoHaIbHOTO u BBICILIETO o0pa3oBaHUsL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumenoBanun KoaunuyecTtBo yacon
" e pa3ueiioB u
n/ Tem Bcer  KonTpoJubH IpakTuyeck  JJIEKTpoHHbIE (LH(POBBIE) 00pasoBaTebHbIE PECYPChI
n 0 ble padoThI ue padboTbl
MPOrpaMMbl
https://www.google.com/url?g=http://www.ebio.ru/index-
buonorusa kak
1 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
HayKa
aolJ9657Rr
XKussie https://www.google.com/url?g=http://www.ebio.ru/index-
CHCTEMBI H HX 2 0,5 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5
U3Yy4YCHHE aolJ9657Rr
Eronoris https://www.google.com/url?g=http://www.ebio.ru/index-
2 1 0.5 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
KIJICTKHU
aolJ9657Rr
Xumuueckas https://www.google.com/url?g=http://www.ebio.ru/index-
OpraHu3anus 7 1 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr3l7gAt5
KJIETKH aolJ9657Rr
CrtpoeHue u https://www.google.com/url?g=http://www.ebio.ru/index-
byHKITUH 6 2 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
KJIIETKH aolJ9657Rr
SiMeg Zemicf https://www.google.com/url?q=http://www.ebio.ru/index-
PEBPAILICHHE 1 05 1.html&sa=D&ust=1604341088413000&usg=A0OvVaw3MIpr317gAt5
DHEPIUU B
aolJ9657Rr
KIJIETKE
HacnencrBenna https://www.google.com/url?g=http://www.ebio.ru/index-
s uH(opmManus 4 0.5 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
U peanu3anus aolJ9657Rr




€€ B KJIETKE

Ku3ueHHBIN

https://www.google.com/url?g=http://www.ebio.ru/index-

8 0.5 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5
IIHUKJI KJICTKHU
aolJ9657Rr
Ctpoenue u https://www.google.com/url?g=http://www.ebio.ru/index-
9 byHKIUH 0,5 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5
OpraHU3MOB aolJ9657Rr
PasMHosxeHue u https://www.google.com/url?g=http://www.ebio.ru/index-
10 pasBUTHE 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
OpraHU3MOB aolJ9657Rr
I'eneTuka —
EZZES ZTBGHHO https://www.google.com/url?g=http://www.ebio.ru/index-
11 A 1 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
CTH U
aolJ9657Rr
N3MCHUYHNBOCTHU
OpraHu3MoOB
iaKOHOMePHOCT https://www.google.com/url?g=http://www.ebio.ru/index-
12 1 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
HaCJI€ACTBEHHO
aolJ9657Rr
CTH
3aKOHOMEPHOCT https://www.google.com/url?g=http://www.ebio.ru/index-
13 " 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5
H3MCHYHUBOCTH aolJ9657Rr
Cemerixa https://www.google.com/url?g=http://www.ebio.ru/index-
14 0.5 1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
YEJIOBCKaA
aolJ9657Rr
15 Cenexrust 1 https://www.google.com/url?g=http://www.ebio.ru/index-

OpraHnu3MoB

1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5




aolJ9657Rr

buorexuonorusa
16 1 4
CUHTETHYECKAS
ouoorus
17 PesepBHOE 1
BpeMs
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOT'PAMME

9.5

https://www.google.com/url?g=http://www.ebio.ru/index-
1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
aolJ9657Rr

https://www.google.com/url?g=http://www.ebio.ru/index-
1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MlIpr317gAt5
aolJ9657Rr




Ne i/

ITOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

10 KJIACC

KoanuecTBo 4acoB

Konrposbnbie IIpakTuyeckue

B
cero padoThI padoThI

Jara
U3ydeHus

buosnorus B cucreme HayK

MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast paborta Ne 1
«/cnonbp30BaHUE pa3TUYHBIX METOIOB MpHU
U3YYEHUU OMOJOTHYECKHIX

00BbeKkTOB» KHBBIE CUCTEMBI M UX CBOWCTBA

buonornueckue CUCTCMBI, ITPOUCCChI U UX
HN3YUCHUC

XUMHYECKHNHU cOCcTaB KIeTKU. Boma u
MUHepabHble conullcTopust OTKPBITHS U
n3yuyeHus kietku. Knerounas teopus

Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonorun. [Ipaktuyeckas padora
«3ydyeHune MeTo10B KJIETOYHON OHOJIOTHH
(xpomatorpadusi, anexrpodopes,
muddepeHIMaTbHOE HEHTPUPYTHpOBaHHE,
TILP)»

XUMHYECKHH COCTaB KIETKHU.
MuHepanbHbIE BEIIECTBA KIETKU, UX
Ouosornueckas poib.

CTapTOBa}I JAUAarHoCTU4CCKas paGOTa .

OpFaHI/I'-IeCKI/Ie BCIICCTBA KIICTKHU —




Oenku,yraeBoabl, unuasl . Hykiennosbie
kucyotel. JIHK u PHK. JlabopaTopHas
pabota «MccrnenoBanre HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK PA3IMYHBIX
OpPTaHU3MOBY

CexsennpoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

10

11

12

13

14

MeToibl CTPYKTYpHOU OHONOTHH THIIBI
KJIeTOK. [IpokapuoTnueckas KieTka

CrpoeHune 3yKapuoTUYECKON KIIETKH.
OaHoMeMOpaHHbIE OPTaHOUIbI KIETKH.
[TpakTrueckas pabora «3yuyenue
JIBUOKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKaxX»

[TosryaBTOHOMHBIE OPraHOUBI KIETKU:
MHUTOXOH/IPHH, TUIaCTUIbL. JITaGopaTopHast
pabora «VccrnenoBanue miaasmMoiansa u
JeTIa3MOJIN3a B PACTUTENIBHBIX KIETKaX)»

HememOpaHHbIe OpraHOUAbI KIETKU
Crpoenue u GyHKLIUH sIpa.
CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK
9YKapHOT.

ACCUMMIISIMS U AUCCUMMIISIIINS — JIBE
CTOpOHBI MeTaboau3Ma. THursl oOMeHa
BEILIECTB.

0.5

0.5

15

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3yuyenue GpepMeHTaTUBHOT'O
paciuenIeHus IepoKCuaa BOAOPOa B

0.5




PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

16

17

KonTponbhas pabota no teme : «CtpoeHue
KJIETK

ABTOTpOGHBII THII OOMEHa BEIIECTB
doTocuHTE3

18

Benku-akTuBaTOpH! U OCIKH-UHTUOUTOPHI
Xemocwunres. Jlaboparopras pabora
«CpaBHeHme nporeccoB GpoTocuHTE3a U
XEMOCHHTE32a

0.5

19

20

21

22

AdpOoOHBIC OPTaHU3MBI. JTaITbI
OHEPreTHYECKOro 0OMeHa

DHeprus MeMOpPaHHOTO rpaiueHTa
npotoHoB. Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

Peakuuu
MaTpUYHOrOCUHTE3a T paHCKPUIILNSI —
MaTpuuHblid cuHTe3 PHK

Tpancnsauus u e€ srarbl

KoaupoBanue aMuHOKHCIOT. Posib pubocom
B OnocuHTese OeKa

23

24

25

Opranuszanys resoma y IpoKapuoT u
JYKapHoOT

MonexyspHble MEXaHU3MBI DKCIIPECCUU
T€HOB Y DyKapuoT

Bupycsl — BHekJieTOUHbIE (OPMBI )KU3HH U
oOnuratHble napasutel. [lpakTuyeckas
pabota «Co3naHue MOJeNu BUPYCa»

0.5

26

BupycHrble 3a0601eBaHMs YeIOBEKa,




JKUBOTHBIX, PACTCHUI

27

28

HanoTrexHos0rnu B OMOJIOTUH U MEIUIINHE
JKW3HEHHEBIN TUKIT KJIETKU

Marpuunsiii cuate3 JJHK

29

Xpomocomsl. Jlaboparoprast pabota
«3y4eHne XxpoMOCOM Ha FOTOBBIX
MHUKpOIIpenaparax»

0.5

30

JleneHue KIeTKH — MUTO3 THIIBI KIIETOK.
Kapuoxkunes u nurokunes. JlaboparopHas
pabora «Habnronenue MuTo3a B KiieTKax
KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0,5

31

32

KonTponbhas pabota no reme» Jlenenue
KJIETKI

P CTYJIUS ) KU3HCHHOI'O HUKJIa KIIETOK
OpFaHI/BM KaK €IUHOC IICJI0C

33

34

35

Txanu pacrenuii. JlTabopatopHas pabora
«3y4yeHue TkaHel paCTCHUIN

Opranbl. Cucremsl opranos. JlaboparopHas
pabora «/3yueHne opraHoB IBETKOBOI'O
pacTeHus»

Ornopa Tena opraHu3MoB J[BrkeHue
opranu3moB. [Iutanue opraHuzmMoB

0.5

0.5

36

ITuTanne MO3BOHOYHEBIX JKUBOTHBIX.
HI/IHIeBapI/ITeJ'II)HaSI CUCTEMA YCIIOBCKAa

37

JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
yenoBeka. J[pIxaHue opraHu3MoB
TpaHcnopT BelecTB y OpraHu3MoB




38

KpoBeHocHas cucrteMa nmo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

39

40

41

Boinenenue y opranu3zmMoB 3amura y
opranu3MoB MIMMyHHasi cUCTEMa YeJIOBEKa
PaznpaxxuMocCTh 1 perynianus y opraHu3MoB
['ymopanbHast peryisiius 1 SHAOKpUHHAS
CUCTEeMa KUBOTHBIX U YEJIOBEKa

@opMbI pa3MHOKEHHUSI OPTaHU3MOB.
[TonoBoe pazmHoxxkeHue Meiio3

42

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas paborta
«I/IsyquHe CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKPOTIpEIapaTax»

0.5

43

44

45

46

NunuBuayansHOE pa3sBUTHE OPraHU3MOB —
OHTOreHe3 3aKjajKka OpraHOB U TKaHE! U3
3apO/IBIIIEBBIX JTUCTKOB

Poct u pazButue xxuBoTHbIX. JlabopaTopHas
pabota «BblIsiBlIeHHE IPU3HAKOB CXOJICTBA
3apOAbIIIEH TO3BOHOYHBIX )KMBOTHBIX
Pa3zMHOkeHUE U pa3BUTHE PACTEHUM.

HcTopusi CTaHOBJICHHS U Pa3BUTHUS
TeHETUKH KaK HayKu OCHOBHBIC TTOHATHS U
CUMBOJIBI TeHeTHKH. JlabopaTopHas paboTa
«JIpo3oduna kak 00BEKT FTeHETUIECKUX
HUCCIIETOBAHUN»

KonTtponbHas padora Ta: ctopus pa3BuTH
TeHETUKN

0.5

47

3aKOHOMEPHOCTH HACTIEAOBAHUS

0.5




NpU3HAKOB. MOHOTHOPUAHOE CKpEIIMBaHHE.
[IpakTruueckas padora "U3yuenue
pe3yJIbTaTOB MOHOTUOPUTHOTO
CKpeluBanus y apo3oQuibr”
[{uTonornyeckue OCHOBHI MOHOTHOPHIHOTO
CKpeIlMBaHUs AHaIU3UpYoLee
CKpEIlMBaHHUE.

JurubpunHoe ckpenirBaHue.
[TpakTiueckas pabora «3yuyenue

48 pPe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS 05
y IPO30(HIIBDY
49 [{uToNMOrnYecKrne OCHOBBI TUTHOPHTHOTO
CKpeIIMBaHUS
50 CuenieHHOe HacleJ0BaHUE TPU3HAKOB
51 XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH
I'eneTuka mona
TI'enoTnn Kak IeI0CTHAS CUCTEMa
52 ['eneTn4ecKkuil KOHTPOJIb PA3BUTHS
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
53 M3MeHYnBOCTh MpHU3HAKOB. Buasl
M3MEHYHUBOCTH
54 MonudukarmonHas U3MEHYHBOCTh
BapuaunoHHsIi psia 1 BapralMOHHAs
kpuBast. JlaboparopHas paboTa
55 «HccnenoBanne 3akOHOMEPHOCTEN 05

MOIU(HUKAITIOHHONH H3MEHUYMBOCTH.
[TocTpoeHne BaprallMOHHOTO psia u
BApUALIMOHHON KPUBOI»




56

I'eHoTunnueckas
M3MEHYMBOCTH. MUKPOTIPEIIapaTax )»

S7

MyTaunoHHasi U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

58

59

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITpoIecca.
OIHUTreHeTHKA M SIIUTCHOMUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHajau3 POAOCIOBHON

0.5

60

MeToapl MEAUIIMHCKON T'€HETUKN. 3HAYEHHUE
MEJIULIMHCKON T€HETUKH B IPEAOTBPALIEHUN
1 JICUEHUH I'eHETHIECKUX 3a00J1eBaHuit
JeJoBeKa

61

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabora «M3yuenue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ JOMAIITHUX
KUBOTHBIX)»

0.5

62

63

64

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yuenne MeTo10B
CEJIEKI[UU PACTCHUIN»

JlocTroKeHMs! CeNeKIIMU PacTeHUN 1

*UBOTHBIX. [IpakTHyeckas padora
«IIpuBuBKa pacTeHHID»

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHNE
TEHETUUYECKUX PECYPCOB

0.5

65

buoTtexHonorus kak Hayka u oTpaciib
npousBojcTBa. [IpakTuyeckas pabora

0.5




«M3y4yeHne 00beKTOB OMOTEXHOIOTUIY

66 OCHOBHBIE HAaIIPABJICHUS CHHTETHUECKOM 1
Oounonoruun

67 XpoMOCOMHas ¥ TeHHAst MH)KCHEPHS. 1
MenuuuHcKre OMOTEXHOIOTUU

68 . [ToBTOpeHwme, 0606Lueljne, 1
CHCTEeMaTH3alus 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 9,5




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u apyrue; moj

penakmueii [Taceunnka B.B., AkiinonepHoe obmectBo «M3narensctBo «IIpocBenienmer

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
www.informika.ru - snexrponHslii yueOnuk "buonorus" (sep. 2.0 - 2000) u3 uukia
"OOyuaromiye SHIUKIONE NN . - YUeOHbIH Kypc, KOHTposIbHbIE Bompockl. (Kak moip3oBarhes -
cM. "ITomorts".)

www.college.ru - paszmen "OtkpeiToro kosuiemka" no buonorun. Yuebuuk, moaenu, On-line
TECTHI, YUYUTEITIO.

www.skeletos.zharko.ru - "OnopHo-aBuraresnbhas cucrema yenoseka'. OOpazoBaTe/bHbIN
caiit no npeamerty buonorus, kypc Uenosek. Ctpoenue ckenera. Mpleynas cucrema. Kak 3to
paboraet. [Ipunoxenus:: 2 CKeNEeTHBIX SHIUKIONEANH; Ul YIUTENS - YPOKH, 1a00paTopHBbIE, 6
TECTOB C OTBETaMHU.

www.biodan.narod.ru - "Buo/lau" - Buonorus ot [lansl. HoBoctu 1 0030psI 110 OMOJI0THH,
skosioruu. IIpo6iiemsl u Teopun. EcTe TeMaTHueckue BbIMyCcKH, (hoToraepeu, Onorpadpun
BEJIMKHX YYEHBIX, CIIEICIIOBAPb.

www.bio.1september.ru - st yaurteneit "5 uay uva ypok buonorun". Crateu mo: boranuke,
3oonoruu, buonoruu - Yenosek, O0meH 0HoI0run, DKOJIOTUH.

www.bio.1september.ru - razera "buosorus" (Mex Iy BEIXOJI0M OYE€PEIHOTO HOMEPA ra3eThl U

MOSIBJIEHWEM TTOJTHOTEKCTOBOW BEPCHU HOMEpPA Ha CaliTe YCTAaHOBJICH T'OJI0BOW MHTEPBa)






