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MNOSICHUTEJIbHAS 3ATIIMCKA

[Iporpamma no yuebHomy npeamety "buonorusa" (nanee - OMONOrUs) HA YPOBHE CPEIHET0 OOIIETro
oOpa3oBaHus paszpaborana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit ®enepanuny, PI'OC COO, Konnenmuu npenogaBaHusi y4eOHOTO
npenMeTa «bruonorus» U OCHOBHBIX MOJIOKEHUH (enepanbHol padoueii mporpaMmbl BOCTIUTAHUSI.
VYueOusiii npeamer «buonorus» yrinyonénnoro ypoBHsa uzydeHus (10—11 kmaccel) sBiIsieTcsl OAHUM
U3 KOMIIOHEHTOB TpeAMeTHOH oOmactu «EcrecTBeHHO-Hay4yHble TpeameTsl». CoriacHo
nonoxkeHusiM ®I'OC COO npodunbHbIe yueOHbIE MTPEIMETHI, U3y4aeMble Ha YriIyOJIEHHOM YpOBHE,
SBIAIOTCS criocoOoM muddepeHnnanuu o0ydeHHs: Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUsS H
MPHU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOILIUM, CPEIHUM OOILIUM, CPEeITHUM
IpoQecCHOHANBHBIM U BbICIIMM oOOpa3oBaHMeM. B To e Bpems Kaxablii M3 3TUX Y4eOHBIX
MPEeIMETOB JIOJDKEH OBITh OpPHUEHTHPOBAaH HA MPUOPUTETHOE pelieHne o0pa3oBaTeIbHbBIX,
BOCIIMTATEIbHBIX W Pa3BUBAIONIMX 3a]a4, CBA3AHHBIX C mpodopHueHTanueil o0ydaroumxces u
CTUMYJHMPOBAHUEM MHTEpeca K KOHKPETHOW 00JacTH HAaydHOIO 3HAHMs, CBSI3aHHOIO ¢ OMOJIOTrHeH,
MEIUIMHOM, 3KOJIOTHEN, ICUXO0JIOTHEN, CHOPTOM UIT BOEHHBIM JIEJIOM.

[Iporpamma o yueOnomy npeamery "buonorus" naér nmpeacraBieHue O LENH W 3a7adax W3ydeHUs
yuebHoro mpenmera «buomorus» Ha yriyOn€HHOM ypOBHE, OHIpeAeNseT 00s3aTelbHOe
(MVHBapHaHTHOE) TPEAMETHOE COJEp’KaHHe, €ro CTPYKTypUpOBaHHME IO pasjenamM U TeMawm,
pacripeqienieHle 1o KiaccaM, peKOMEHIYeT MOCIeA0BaTeIbHOCTh U3yYeHUsl yueOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTO IMpoIecca, BO3PACTHBIX
oco0eHHOCTeN oOyuaromuxcs. B mporpamme 1o 6uosnoruu peaan3oBaH MPUHLIKI TPEEMCTBEHHOCTH
C wu3ydeHHMeM OWOJOrMM Ha YpPOBHE OCHOBHOTO o0mero obOpa3zoBaHus, Onaromaps demy
MPOCMATPUBACTCA HANpaBICHHOCTh HA TIOCIEAYIOIIee pa3BUTHE OHOJOTMYECKHUX 3HAHUM,
OpPHEHTHPOBAHHBIX Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IKOJIOTHYECKOTO
MBIIICHHS], TTPEICTABICHUN O 3I0pOBOM 00pa3e >KM3HH, HAa BOCHUTAHUE OEPEKHOTO OTHOIICHUS K
OKpYKafoIel MpupoaHoil cpeme. B mporpamMve mo OWONIOTMM Takke IMOKa3aHbl BO3MOXKHOCTH
yaeOHOro mpenmera «buomorus» B peammsanuu TpedoBannih PI'OC COO Kk 1IaHHpyeMbIM
JUYHOCTHBIM, METalpeAMETHBIM W TPEIAMETHBIM pe3yiabTaraM oOydeHHs M B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB YU€OHO-IT03HABATEIBHON JIEATEILHOCTH O0YJAIOLIHXCS IO OCBOCHHUIO COJICPKAHUS
OMOJIOrMYECKOro 00pa30BaHUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl.

VYueOuwrii npenmer «buomorus» Ha ypoBHE cpemHero ooOmero o0pa3oBaHHS —3aBeplIacT
Ounosornueckoe 00pa3oBaHHWE B IIKOJICE W OPUEHTHPOBAH Ha pACIIUPEHHE W YIITyOJICHUE 3HAHHMA
00yJarommxcs 0 JKUBOU MPHUPOJE, OCHOBAX MOJICKYJISIPHON M KIETOYHON OMOIOTHH, SMOPHOIOTHU U
OMONIOTHH Pa3BUTHSL, TEHETUKH, CEJICKIIMH, ONOTEXHOJIOTHH, YBOITIOIIMOHHOTO YYSHHS U SKOJIOTUH.
Wzyuenne yudebHoro mnpeamera «buomorus» Ha yriayOJeHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJTrOTOBKY OOYYaIOUINXCS K ITOCIEAYIONIEMY MOTYYSHNI0 OMOIOrHYecKoro o0pa3oBaHus B By3ax U
OpraHu3anusx cpeaHero npodeccruoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHHs COCTaBIISET
cucreMa OMOJOrMYECKHX 3HAHHH, MOMYyYEHHBIX NMPU W3YYEHHH OOYYaIOIIMMUCS COOTBETCTBYIOIINX
CHUCTEMaTH4EeCKUX pa3/ejioB OWOJIOTMM Ha ypPOBHE OCHOBHOro oOmiero oopaszoBanus, B 10-11
KJjlaccax 3TH 3HAHUS MONY4aloT pa3BuTHe. Tak, paciIMpeHsl U YriayOieHbl OMOIOruYeckre 3HaHUs O
pacTeHusIX, )KUBOTHBIX, TprOax, OaKTepusx, OpraHu3Me YeloBeKa, OOMIHNX 3aKOHOMEPHOCTSIX KH3HH,
JOTIOJTHUTENIEHO BKIIOYEHBI OHMOJIOTMYECKHE CBEICHHs IMPUKIAJHOIO M IOMCKOBOI'O XapakTepa,
KOTOpBIE MOKHO HCIOJIb30BaTh KaK OPHEHTHUPHI IS MOCIEeIyIONIEero BeIOopa npodeccuu. BozmokHa
TaKKe WHTErpanus OMOJIOrMYeCKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHHUSMH, IOJyYCHHBIMU
00YyYaroIMMHKCS TIPU U3y9eHUH (PU3UKH, XMMUH, Teorpapuu U MaTeMaTHKH.

Crpykrypa nporpammbl 1no yueOHoMy npeamery "buonorus" oTpaxkaeT CUCTEMHO-YPOBHEBBIA U
HBOJIOIMOHHBIN TMOAXOABI K H3y4eHuio Owuonmoruu. CoriacHO WM, H3Y4YalOTCS CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTEPHbIC /JIsl KMBBIX CHUCTEM PA3HOTO YPOBHS OpPraHU3AIMH, SBOIIOIUH
OpPraHMYEeCcKOro Mupa Ha 3emJse, COXpaHEeHHUs OMOJIOrMYecKOro pasHooOpasus miaHerel. Tak, B 10
KJIaCC€ M3Y4arOTCsl OCHOBBI MOJIEKYJISIPHOW M KIIETOYHOW OMONOrMH, 3MOPUOIIOTMH U OHOIOrUU
pa3BUTHSI, TEHETUKU U CEJEKINU, OMOTEXHOJIOTUN U CHHTETUYECKOW OMOJOTHH, aKTyalIU3UPYIOTCS
3HaHUS OOydJaroluxcs Mo OOTaHUKE, 300JI0TMH, aHATOMUM, (pu3nonoruu yenoeka. B 11 kmacce
U3y4aroTCs HBOIIOIMOHHOE YUE€HHUE, OCHOBBI KOJIOTUU U ydeHue o ouocdepe.

VYyeOupiii npeamer «buonorus» nmpu3BaH 00eCHeUUTh OCBOEHUE OOYYAIOUIMMMCS OMOIOTMYECKHX
TEOpUN M 3aKOHOB, WJEH, NPUHIIMIIOB M IMPaBHJI, JISKALUIMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-



Hay4YyHOW KapTHHBI MHpPA, 3HAHUK O CTPOSHUH, MHOTOO0Pa3HH U OCOOEHHOCTAX KJIETKH, OpraHu3Ma,
MOMYJISIIMK, OHOIICHO3a, KOCHCTEMbI, O BBIAAIOIIUXCS HAYYHBIX JOCTHIKCHHSX, COBPEMEHHBIX
UCCIICIOBAaHUAX B OHMOJIOTHH, MPHUKJIAAHBIX ACIEKTaX OWOJOrHMYecKMX 3HaHuil. s pa3ButHs u
MoJICpXaHUsl HHTepeca oOydarommxcs K OHOJOTMM HapsAAy CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOro MaTepualla B COJAepKaHUU IPOrpaMMBbl IO OMOJIOTUU IPEAYCMOTPEHO 3HAKOMCTBO C
WCTOpPHEH CTAaHOBJICHUS W PA3BUTHS TOM WJIM WHOW 00JIaCTH OMOJNIOTMH, BKJIAJIOM OT€YECTBEHHBIX U
3apyO0eKHBIX YUEHBIX B PEUICHHE BAKHEHIIINX OMOIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Ienp wu3yuenus yuebHoro mnpenmera «buonorus» Ha yriyOlnEHHOM YypOBHE — OBJIaJIEHHE
O0YYarOIUMHKCS 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHAJILHON OpPraHU3allMK JKUBBIX CHCTEM Pa3HOTO
paHra W TpHOOpETeHHE YMEHWH MHCIONB30BaTh O3TH 3HAHHS B (OPMHUPOBAHMHM HWHTEpeca K
onpenenéHHol obacTu npodecCuOHaIbHON AEATeNbHOCTH, CBSI3aHHOM ¢ OMooruei, win K BeIOOpY
y4eOHOr0 3aBe/IeHUs ISl TIPOIOIDKEHHS OMOIOTUYECKOro 00pa3oBaHMsl.

JlocTrxeHne 1Lenu u3ydeHus ydeOHoro mpenamera «buomorus»y Ha yriyOiaéHHOM ypOBHE
obecrieunBaeTCsl pelIeHUEM CIeAYIOIUX 3a1au:

OCBOEGHHE OOYy4YarOIMMHCS CHCTEMbl OHOJIOTMYECKMX 3HaHUM: 00 OCHOBHBIX OHOJIOIMYECKHX
TEOpHSIX, KOHICTIHUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBUiaX, COCTABIISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O CTPOCHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX
OMOJIOTMYECKUX CHUCTEM (KJIETKA, OpraHwW3M, TONYJsSIus, BHUA, OHOreorneHos, Ouocdepa); o
BBIIAIOIINXCS OTKPBITHSIX ¥ COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYalOUIMXCsl C METOJAaMH TII03HAaHMS >KUBOM TNPHUPOJBI: HMCCIIEI0BATENCKUMHU
MeTOaMH OMOJIOTHYECKUX HAayK (MOJEKYJISPHON M KIETOYHOM OMOIOTHH, SMOPHOIOTUN U OMOJTIOTHH
pPa3BUTHA, TEHETHKU W CENEKIMH, OMOTEXHOJIIOTUHW M CHHTETHYECKOW OWMOJIOTHH, TAJICOHTOJIOTHH,
9KOJIOTHH); METOJAaMH CAaMOCTOSTEIbHOTO TPOBEICHHs OHOJIOTMYECKHX HCCIENOBaHHN B
naboparopuu U B pupoe (HabiroaeHne, n3MepeHne, SKCIIepUMEHT, MOJICTTHPOBAHHIE);

OBJIaJICHHE 00YYArOIIUMHCS YMEHUSIMHU: CAMOCTOATEIHHO HaXOAUTh, AaHAIN3UPOBATh M HCIIOIH30BATh
OMONOrMYEeCcKyl0 WH(MOPMAIUIO; TONb30BaThCd OMOIOTMYECKOHM TEPMHUHOIOTHEH M CHMBOJIHMKOMH;
YCTAaHABIMBAaTh CBSA3b MEXAY pa3sBUTHEM OHOJOTMM ¥ COLUHAIBHO-’KOHOMHYECKHUMU H
HKOJIOTHUECKHUMHU MPOOJIeMaMy 4YeIOBEYECTBa; OLEHHUBATH IOCIEACTBHUS CBOEH IEATEIHHOCTH IO
OTHOIICHUIO K OKpYKAaloIleld TMPHPOTHOH cpelae, COOCTBEHHOMY 3/[0pOBBIO U 30POBBIO
OKpPYXKAIOIIUX JIIOJIei; OOOCHOBBIBATH M COONIIOJATh Mepbl TMPOMUIAKTUKA WHQPEKIIMOHHBIX
3a00NieBaHUM, TMpaBWiIa TOBEIEHUS B MPUPOAE W obecredeHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEICIATEIbHOCTH B YPE3BBIYANHBIX CHTYalUsAX MPHPOJHOTO W TEXHOTEHHOI'O XapakTepa;
XapaKTepH30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITUS B 00JIaCTH OMOIOTHH;

pa3BUTHE y 00yJarOIUXCsl HHTEIICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCEe 3HAKOMCTBA
C BBLIAIOUIMMUCS OTKPBITUSMH M COBPEMEHHBIMH HCCIEJOBAHUSIMH B OHOJIOTHH, PEIIACMBIMH €I0
npoOieMaMy, METOAOJIOTHEeH OMOJOrHYECKOro HCCIEIOBAHMS, TPOBEICHUS SKCIEPUMEHTAIBHBIX
WCCIICIOBAaHUN, DEIIeHUs OMONOTMYECKHX 3a7ad, MOJIETHPOBAHUS OHMONOTHYECKUX OOBEKTOB M
MIPOIIECCOB;

BOCIIUTaHHUE Y 00yYarOIUXCsl IEHHOCTHOI'O OTHOIIEHHS K KUBOW MPUPOJIE B LEIOM H K OTIEIbHBIM
e¢ o0beKTaM M SIBJICHUSAM; (POPMHUPOBAHUE SKOJIOTUYECKOW, T'€HETHYECKOH TI'PaMOTHOCTH, OOLIEH
KYJIBTYpBI IIOBE/ICHUS B IPUPOJIC; MHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre OOyYalOUIMMHUCS KOMIIETEHTHOCTH B PAallMOHAIBHOM  IPUPOIOIOIB30BaHUU
(cobnroeHue MmMpaBwiI MOBEACHUS B MPUPOJIE, OXPAHBI BHIIOB, YKOCHCTEM, OMoc(hephl), COXpaHEHUU
COOCTBEHHOT'O 37I0POBbSI M 3[0POBBSl OKPYXKAIOIIMUX JIIOJCH (COOMIOACHUS Mep NPOPHIAKTHKH
3a0oneBaHuii, oOecrieueHUe OE30MACHOCTH >KU3HEACATENILHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX
MPUPOAHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE HCIIONB30BAaHHS OHOJIOTMYECKUX 3HAHUN H
YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JJaHHME YCIIOBHUH JUIi OCO3HAHHOTO BBHIOOpA OOYYaAIOMIMMUCS MHIUBUAYATbHOH 00pa3oBaTENbHOM
TPAeKTOPUH, CIIOCOOCTBYIOUICH TMOCIEAYIOIMEMY MNPOPECCHOHATBHOMY CaMOONPE/ICICHUIO, B
COOTBETCTBHMHU C MH/MBHIyaIbHBIMU HHTEPECAMHU U MOTPEOHOCTSIMU PETHOHA.

OO0mee 4Mca0 YacoB, OTBEIEHHBIX HA HM3yuye€HUE OMOIOrMM Ha YriayOJIEHHOM YPOBHE CPEIHEro
ob1ero odbpazoBanus, coctabisger 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Heaeno), B 11 kiacce
— 102 gaca (3 yaca B HezIETIO).



Otr6op opraHu3anMOHHBIX (OPM, METOJOB W CPEACTB OOy4YEHHS OWOJOTHHM OCYIIECTBISETCS C
yu€ToM crnenuuKd €ero CoAepXKaHus M HalpaBICHHOCTH Ha TMPOAOIDKEHUE OHOIOrHYecKoro
00pa30BaHus B OPraHU3ALMIX CPETHETO MPOo(ecCHOHATLHOTO U BBICILIETO 00pa30BaHHUs.
OO0s13aTeNbHBIM YCIOBUEM MPU 00y4eHUN OMOJIOTUH Ha YIITyOJIEHHOM YPOBHE SIBIISIETCS MPOBEICHUE
71ab0paTOPHBIX U MpaKTUYECKUX pador. Takxke yyacThe 00y4aromMXCsl B BBIIOJIHEHUU MPOSKTHBIX U
y4eOHO-HCCIeA0BATENbCKUX pPAadOT, TeMaThKa KOTOPBIX ONpeIeNseTcsl y4uTeleM Ha OCHOBE
MMEIOIINXCS MAaTePUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBHM.

COJAEPKAHUE OBYUYEHUA

10 KUIACC

Conep:kaHue NporpaMmsbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY TIOCYAAPCTBEHHOU
uroroBoit arrecranuu (I'MA).

Tema 1. buosorust kak Hayka

CoBpemeHHast Ouonoruss — KOMIUIEKCHAas Hayka. KpaTkas wucrtopusi pa3BUTHS OHOJOTHH.
buonornueckne Haykm ©W wu3ydaemble WUMHU TpoOsieMbl. DyHIaMeHTaTbHBIC, TPHUKIATHBIC U
MIOMCKOBBIC HayYHBIE HCCIIEJOBAHUS B OMOJIOTHH.

3HayeHne OHOJIOTMM B (OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpa.
[Ipodeccun, cs3anHpie ¢ Ouomorueil. 3HaueHWE OHWONOTMH B TPAKTUYECKOH JIESTEIBHOCTH
YeJI0BEKa: MEIULIUHE, CETbCKOM XO035IICTBE, IPOMBIIIEHHOCTH, OXPaHe IPUPOIBL.

JdemMoHcTpanuu

[Toptpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. 'apseit, I'. Mennens,
B. U. Bepuanckwuii, U. I1. I1aBnos, Y. . Meunuxos, H. U. BaBunos, H. B. Tumodees-Pecorckuii,
Hx. Yorcon, @. Kpuk, JI. K. bensies.

Tabmus! 1 cxemsl: «CBsI3b OMOJIOTHH € IPYTUMHU HayKaMmuy», «CrcremMa OMOIOrHYeCKUX HAYK.
Tema 2. ’KuBble cucTeMbl M UX U3yYeHHE

XKuBble cucteMpl Kak mpeaMer u3ydeHHs Owuonoruu. CBOWCTBA KMBBIX CHCTEM: EIMHCTBO
XUMHYECKOT0 COCTaBa, TUCKPETHOCTh U IEIOCTHOCTbD, CIOKHOCTh M YINOPSIOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CaMOOpPraHU3alus, CAMOBOCIIPOMU3BEACHHE, Pa3IPa)KUMOCTh, U3MEHUYMBOCTb, POCT U
pa3BUTHE.

YPpOBHH OpraHW3alvi JKUBBIX CHCTEM: MOJEKYJSPHBIA, KIECTOYHBIM, TKAaHEBBIA, OpPTraHU3MEHHBIM,
MOMYJIAIIMOHHO-BUJIOBOH, AKOCHCTEMHBI  (OMoreorneHoTn4Yeckuii), Onocdepusiii. [Ipomeccsr,
NPOUCXOJSIIIUe B KHUBBIX cucTeMax. OCHOBHBIE Tpu3Haku xkuBoro. JKu3Hp Kak Qopma
CyllecTBOBaHUs MaTepuu. Hayku, u3ydaronye )KuBble CUCTEMBI Ha Pa3HBIX YPOBHIX OPraHU3ALNH.
W3ydyenne xuBBIX cHcTeM. MeToasl Owonorudeckoii Hayku. HaOmonenwe, u3MepeHwHe,
SKCIEPUMEHT, CUCTEMATH3alus, MeTaaHanu3. [IoHsATHE O 3aBUCUMON M HE3aBHUCUMOU MEPEMEHHOM.
[lmanupoBanue skcrepumenTa. [loctaHoBka m mpoBepka runore3. HymeBas rumoresa. Ilonsthe
BBHIOOpDKH W €€ IOCTOBEpHOCTh. PazOpoc B Owosormveckux naHHBIX. OIEHKa TOCTOBEPHOCTH
MOJIyYEHHBIX pe3yJabTaToB. I[IpUYMHBI HCKaXEHUS pe3ylIbTaTOB 3KcrnepuMmeHTa. lloHsTue
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanuu

Tabmune! u cxemsl: «OCHOBHBIC TPU3HAKU KU3HUY, «buomornueckue cucrems», «CBOMCTBA KUBOI
MaTepun», «YpPOBHU OpraHU3alUy XHUBOM NpUponab», «CTpoeHHe >KMUBOTHOM KIeTKW», «TKaHu
KHUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOro opraHu3ma», «buoreouenos», «buocdepay,
«MeTo/1bl U3YUYEHHUSI JKUBOU MIPUPOIBI».

Ob6opynoBanue: maboparopHoe o00OpyaOBaHWE Uil TPOBEACHUS HAOIIOACHUH, HW3MEpPEHHH,
9KCIIEPUMEHTOB.

IpakTHyeckas padora «Vcrnonp30BaHuE pa3IUYHBIX METOJOB IIPU U3YUEHUH KUBBIX CUCTEM.
Tema 3. Buosorus KieTkn

Krnetka — cTpykrypHO-QyHKIIMOHANbHAS eluHuLa kxuBoro. Mcropust otkpeitus kietku. Paboter P.
I'yka, A. Jlesenryka. Kierounas teopus (T. LlBann, M. Ilneiinen, P. BupxoB). OcHoBHbIE
TMOJIO’KEHUSI COBPEMEHHOM KJIETOYHON TEOpHUH.

MeToapl MONEKYISIPHOW M KJIETOUHOW OMOJIOTMU: MUKPOCKOIHUSA, XpoMmarorpadus, 3aexkTpodopes,
METOJlT MEUYEHBIX aTOMOB, au(pdepeHIraTbHOe UEHTPU(PYTUPOBAHHUE, KYJIbTUBHUPOBAHHE KIIETOK.
Hszyuenue ¢urcuposannvix rnemok. DIEKTPOHHAs MHKpOcKomnus. Kongokanvnas muxpockonus.
Bumanvnoe (npusxcusnennoe) uzyuenue kiemox.



JdemoHcTpanun

[Toprpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. lneitnen, P. Bupxos, K. M. Bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «Vctopust pa3BuTus
METO/I0B MUKPOCKOITHM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMNpENnaparbl PAacTUTENbHBIX, JKUBOTHBIX U
OaKTepUaAIbHBIX KIIETOK.

IIpakTuyeckass padora «/3ydeHne MeTOAOB KIETOYHOHW Ouonorun (Xpomartorpadus,
anekrpodopes, mubdepernunansHoe nueHTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anms KJIETKH

XMMUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMHUKPOJIEMEHTEl. Boma m e€ pomnp kak
pacTBOpPUTES], peareHTa, ydacThe B CTPYKTYPHUPOBAHUU KIIETKHU, TEIUIOPETyISILMU. MUHepaibHbIe
BEIIECTBA KJIETKH, X OHosornyeckasi poib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuudeckue BellecTBa KieTKd. buonormyeckue nonumepsl. benku. AMUHOKHUCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoil Monekynbl. IlepBuunas crpykrypa Oenka, MENTHAHAS CBS3b.
Bropuunas, TpeTuuHas, ueTBepTHuYHAs CTPyKTyphl. [lenarypaums. CBoiicTBa  O€JIKOB.
Knaccugukanus 6enkos. buonoruueckue pyHkuun 6eiakos. [Ipuonsi.

VYrneBoapl. MoHocaxapuapl, AWCaXapuibl, OJUrOcaxapuibpl M rnoiaucaxapuapl. OOmuil miaH
CTpoeHHs U GU3NKO-XMMUYECKHE CBOMCTBA yIriIeBO10B. bruonornueckue GyHKIUN yrieBo1oB.
Jlvmuner. [wppodunsHO-THIPOGOOHBIE cBoiicTBa. Kiaccmbukanus mumumos. Tpurmumepusl,
dochomumumer, Bockm, cTepoumbl. buomormdyeckue QyHknumum JmnugoB. OOmme cBoWCTBa
OMONOrNYecKNX MeMOpaH — TEKY4eCThb, CIOCOOHOCTh K CaMO3aMbIKaHHIO, OITYIPOHUIIAEMOCTb.
Hyxnennossie xucnorel. JITHK u PHK. Ctpoenne nHykienHoBbIX kuciaoT. Hyxieorunsl. [IpuHimn
kommiementapHoctu.  [Ipasunmo  Yapragda. Crpykrypa JHK —  nBoiiHas  crimpais.
Mecronaxoxaenue u ouonornueckue ¢pynkunn JJHK. Buast PHK. @ynknun PHK B ketke.
Crpoenune monekynsl AT®. Makposprudeckue cBsizu B Mojiekyine AT®. buomorndeckne GpyHKInm
AT®. BoccraHoBneHHBIE TIEPEHOCUNKH, WX (YHKIHH B KIETKE. /[pyeue Hykieosuompughochamol
(HT®). CexBenupoBanue JIHK. Memoowsi eenomuru, mpanckpunmomuxu, npomeomuxiu.
CrpykrypHass Owomorusi: OHOXMMHUYECKHE ¥ OMOPU3NYECKHE WCCICOBAaHHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpPBI Onomonexyin. Mooenuposanue cmpykmypbl u hyHKyutl 6UOMONEKYI U
ux xomniekcos. Komnvromepuwiii ousaiin u opeanudeckutl cunme3s OUOMONEKVI U UX HenpupoOHbIX
anano2os.

JdemoHcTpanuu

[Moprperst: JI. IMomunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankmun, ®. Cosurep, C.
[Ipy3unep.

Huarpammel: «PacnpeneneHne XUMHYECKHUX SJIEMEHTOB B HEXWBOW HpUpoae», «PacrmpeneneHue
XUMHYECKUX JIEMEHTOB B )KMBOH IIPUPOIEN.

Tabmunpr u cxemsl: «llepronuueckas Tabnauma XMMHUYECKHX AJIEMEHTOB», «CTpOEHHE MOJIEKYIIbI
BOJIBI», «BemiecTBa B cocTaBe opranu3mMoB», «CTpoeHne MoeKyibl 0enka», « CTpyKTypbl OelKoBOH
MOJIEKyJIb», «CTpOeHHE MOJIEKYN YIaeBOnoB», «CTpoeHHe MOJIeKyd JUMnuioBy», «HykienHoBbie
KHUCIIOTBD», «CTpoeHue MoneKkyasl ATD.

OO6opynoBanue: XuMHYeCKas ocy1a 1 000pyI0BaHue.

JlaGopaTopHas pa6ora «O0Hapyx)eHHe OSIKOB C MOMOIIBIO KAYeCTBEHHBIX PEAKIIUII.
JlabopaTopHas padora «lVccienoBaHne HYKIEHHOBBIX KUCIIOT, BBIJICIEHHBIX U3 KIETOK PAa3INYHBIX
OpPTraHU3MOB).

Tema 5. CTpoenne n pyHKIUM KICTKH

Tumbl  KIETOK:  JyKapuoTHdeckas ¥ npokapuoTuuyeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pazoBaHus KIETKU.

Crpoenune mnpokapuoruyeckoi kietku. Kierounas crteHka Oakrepuit u apxedl. OcoOeHHOCTH
CTpOEHHsI TeTepOTPO(HOI U aBTOTPOGHON MPOKAPHMOTHUECKUX KIETOK. MecTo U poib MPOKapuoT B
OMoLIeHO3aX.

Crpoenne M (QYHKIMOHHPOBAHME HYKAPUOTHYECKOW KieTku. Ilna3zmarmyeckas wmemOpaHa
(mna3manemma). CTpykTypa IIa3MaTH4ecKod  MeMmOpaHbl.  TpaHCOpT  BEIIECTB  depe3
a3MaTHYecKyro MeMmOpaHy: maccuBHbIM (nudpdysusa, obneruénnas aud@ysus), aKTUBHBII
(mepBUYHBIH W BTOPUYHBIA aKTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMmOpanbl. Pabora



HaTPUN-KaJTMEeBOro Hacoca. DHIOUMTO3: MUHOIMUTO3, (aronuto3. DK301uTo3. KierouHas cTeHka.
CrtpykTypa 1 QyHKIHMH KJIETOYHON CTEHKH pAaCTeHUI, TPUOOB.

Hurommasma. Iluto3zons. I[lurtockenmer. JIpmxeHue  1urTorasmel.  OpraHouabl  KJIETKH.
OpnomemOpaHHbIE OpraHOMAbl KJIETKU: sHAoruiazmaruyeckas cerb (DIIC), ammapat ['ombmxw,
JU30COMBI, UX CTpOeHME U (YHKUUU. B3auMocBsi3b OIHOMEMOpaHHBIX OPraHOUIOB KJIETKH.
CrtpoeHue TrpaHyIIpHOrO peTukyiayma. Mexanusm wuanpaénenuss bearkos 6 OIIC. Cunres
pactBopuMbIX  OesnkoB.  CuHTE3  KJIETOYHBIX  MeMOpaH.  Imankuii  (arpaHynspHbIil)
sHjoMIa3MaTndyeckuil perukyinyMm. CekperopHass ¢(yHkuus anmapara [onpmxu. Moougukayus
benxos 6 annapame I onvoxcu. Copmupoeka 6enxkos 6 annapame I onvodxcu. TpaHCIIOPT BELIECTB B
kieTke. Bakyonu pacturensHbix kieTok. Kierounstii cok. Typrop.

ITonyaBTOHOMHBIE OPraHOU/bI KJIETKH: MUTOXOHAPHUH, TIACTUABL. [Ipoucxoscoenue MumoxoHopui u
naacmuo. Cumobuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenne 1 (yHKIMN MUTOXOHAPHIA
n 1iactua. IlepBuyHble, BTOPUYHBIE M CIOXHBIC IUIACTHIBI (DOTOCHMHTE3UPYIOIIUX 3YKapHOT.
XJ10pOIIIacThl, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUI.

HememOpannbie opranouzns! kietku CTpoeHue M (yHKIMH HEMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
Pubocomsl. IIpomescymounvie gpunamenmor. MuUKpopuiaMeHTsl. AKmuHogble MUKPODUIAMEHMbL.
MpliieyHble  KIETKU. AKMuHOBble KOMNOHEHMbl HeMblUEeYHbIX — KiemoK. MUKpOTpyOOUKH.
Knerounsit nentp. CTpoeHne U IBUKEHUE )KT'YTUKOB M peCHUYEK. MUKPOTPYOOUKH HUTOILIA3MBI.
Lentpuons. beaku, accoyuuposanmvie ¢ MUKpoguiamenmamu u muxpompyobouxkamu. MomopHule
oenxu.

SAnpo. OGonouka sapa, XpOMaTHH, KapuoOIUIa3Ma, SPBIIIKHA, UX CTpoeHHe W (yHKUIWU. SnepHbIid
OenkoBbIf MaTpukc. IIpocTpaHCTBEHHOE pAacIlOIOKEHHE XpOMOCOM B HMHTEp(a3HOM spe.
Dyxpomamun u cemepoxpomamun. benku XxpomatuHa — TUCTOHBL. JJunamuxa s0epHOu 000N0YKU 8
mumo3se. Hoepuuiii mpancnopm.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPHCTHUKA KIETOK JSYKapuOT (pacTUTENLHOH,
KUBOTHOM, TPUOHOM ).

JdemoHcTpaumnu

[Moptpetsi: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmunper u cxembl: «CTpoeHHE SYKAPHOTHUECKOW KIeTKW», «CTpOeHHE >KUBOTHOW KIIETKHY,
«CTpoeHHE  pacTUTENbHOM  KIeTKW», «CTpoeHHe MUTOXOHIApUM», <«Sapo», «CtpoeHue
MIPOKAPHUOTUYECKON KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaThl PACTHUTEIbHBIX, >XUBOTHBIX KJIETOK,
MHKpOIpenaparbl 0akTepHaabHBIX KIETOK.

JlabopaTopHasi padora «3yyeHue cTpoeHus KIETOK PA3INYHBbIX OPTaHU3MOB.

IIpakTHyeckas padora «3ydeHne CBOMCTB KICTOYHOW MEMOPaHBD».

JlabopaTopHas padorta «/ccienoBanue maa3Moin3a U ACMIa3Moin3a B PACTUTEIBHBIX KIETKaX».
IIpakTHyeckas padora «/3yueHne ABM>KEHUS LUTOIIIA3Mbl B PACTUTENbHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHle JHEPTHU B KJIeTKe

AccuMuiAnMs M AUCCUMWISIIMSA — JIB€ CTOPOHBI Merabonmu3ma. Tumbl oOMEHa BEIEeCTB:
aBTOTPO(QHBIA U TeTepoTpOodHBIA. YdacTHe KHUCIOpoAa B OOMEHHBIX IMpoOLEccaX. JHEPreTUYecKoe
obecrieuenue kietku: npespameHue AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIN XapakTep
peakuuii KieTouHoro meradonusma. @epMeHTH, UX CTPOCHHE, CBOWCTBA U MEXaHH3M JCHCTBUSL.
Kodepmentsl. Otnuuunsi QepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benKku-akTHBaTOpHl U
OeNKH-UHTHOUTOPBL. 3aBUCUMOCTD CKOPOCTH (DEPMEHTATHUBHBIX PEAKLIUI OT Pa3IUYHBIX (aKTOPOB.
[lepBuuHbI CMHTE3 OPraHMYECKUX BELIECTB B KileTKe. POTOCUHTE3. AHOKCUCEHHDIU U OKCUSEHHDIU
gdomocunmes y 6axmepuii. Céemocobuparowue nuemenmuvl U NUSMEHMbl PEAKYUOHHO20 YEeHMPdA.
Ponp xnoporutactoB B mporecce ¢porocunte3a. CBetoBast u TeMHOBast (a3pl. Domoodvixanue, C3-, Ca-
u CAM-munvt pomocunmesa. TIponykTuBHOCTh (hOTOCHMHTE3a. BimsHHe pa3nuyHbIX (HaKTOPOB HA
CKOpOCTh (hoTocuHTe3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3. Pa3HooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB: HHUTpUUUMpYIOIIME OakTepuu,
KeJe300aKTepun, cepoOaKTepry, BOAOPOJHbIE OaKkTepuu. 3HAYCHUE XEMOCHHTE3a.

AmnaspobOHble opranu3mbl. Buabl Opoxenus. [IpoaykTsl OpoxkKeHHs U UX HCIIOIb30BAHUE YETOBEKOM.
AHa’poOHbIE MUKPOOPTIaHU3MbI KaKk 00BEKThl OMOTEXHOJIOIMH U BO30YAUTETH OONIe3HEH.

AspoOHBIE OpraHu3Mbl. JTanbl dHepreTudeckoro ooMeHa. [loxroroBurtenbHelil dTam. ['nukonus —
OECKHUCIIOPOTHOE PACILEIUIEHUE [IIOKO3BL.



buonornueckoe oOkuciaeHUE, WM KIETOYHOE JbIXaHWe. Ponbp MHUTOXOHIpHUII B mpoueccax
Oouonornueckoro okucieHusd. llukanueckue peakuuu. OxucnaurensHoe —(dochopumpoBaHue.
Ouepeus membpannoco epaduenma npomonos. Cunmez AT®: paboma npomonnou AT@-cunmasul.
[IpenmymecTBa a’poOHOro myTH OOMEHa BEUIECTB TMeped  aHa’poOHBIM. D(PGPEeKTUBHOCTD
SHEPreTHYecKOoro oOMeHa.

JleMoHCTpanuu

IToprpersr: Ix. Ilpuctom, K. A. Tumupsases, C. H. Bunorpanckumii, B. A. Ourensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoTtocuHTE3», «IHEpreTHUecKuii ooMen», «buocuHTe3 Oenka», «CtpoeHue
bepmenTay, «XeMOCHHTE3Y.

OOGopynoBaHue: CBETOBOW MMKPOCKOI, OOOpYIOBAaHWE [UIl IPUTOTOBJIEHHSI IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopHasa pabora «l/3yueHue KaTaIUTUYECKOM aKTHUBHOCTH (EpMEHTOB (Ha IpHUMEpe
aMHJIa3bl MM KaTaJlasbl)y.

JlabopaTopnass pa6ora «l3ydenune QepMeHTaTHBHOrO pacuIeIUICHHsI MEPOKCHAa BOIOpPOAa B
PaCTUTEIHHBIX W JKUBOTHBIX KIETKAX).

JlabopaTopnasi padora «CpaBHEHHE TTPOIIECCOB (DOTOCHMHTE3a U XEMOCHHTE3a.

JlabopaTopnasi padora «CpaBHEHHE TTPOIIECCOB OPOXKEHUS U IBIXaHUS.

Tema 7. HacsiencrBennasi nHGopMalus v peajau3anus eé B KIeTKe

Peaknnu matpudHOoro cunresa. [IpUHIIMTT KOMITJIEMEHTAPHOCTH B PEAKIUSX MATPUIHOT'O CHHTE3A.
Peanuzanus HacnenctBeHHOW MH(popManuu. I'eHEeTWYeCKui KOX, €ero CBOMCTBA. TpPaHCKpUIIUS —
Matpuunblii cuHTe3 PHK. IlpuHImnel TpaHCKpUNIMK: KOMIIJIEMEHTAPHOCTh, aHTUNIAPAUIEIBHOCTD,
acummetpuuHocTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckou knemke. Hexooupyowue
PHK.

Tpaucnsuus n e€ stansl. Yuactue tpancrnopTHeix PHK B OnocunTese Oenka. Y cinoBusi OMOCHHTE3a
oenka. KomupoBanne amuHOKHCIIOT. POtk pubocom B OnocruHTe3e OemKa.

Cospemennvie npedcmagnenus o cmpoeruu 2enog. OpraHu3anus reHoMa y IpOKapuoT U 3yYKapHoT.
Perynsmust akTHBHOCTH TEHOB Yy TIpokapuoT. [umore3a omepona (. Xako6, XK. Mano).
Monexynapuvie mexanusmvl sKcnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynayuu pabomoi
2enos. Perynsanus oOMEHHBIX ITpoIieccoB B KieTke. Kierounslii romeocTas.

Bupycsl — HekieTouHble (OPMBI JKU3HU U OOIHraTHbIe napa3uThl. CTPOSHHE MPOCTHIX U CIOXKHBIX
BHPYCOB, pETpOBUPYCOB, OakrepuodaroB. JKuzuenuwiii yuxn J{HK-cooepocawux eupycos, PHK-
codeparcawux eupycos, bakmepuoghazos. Obpammuas mpancKpunyus, peeepmasa, Unmezpasd.
BupycHbie 3aboneBanus denmoBeka, >KMBOTHBIX, pactenmit. CIIMJ], COVID-19, coumanpHble U
MEIUIIUHCKHIE TPOOIEMBI.

buoungopmamuxa: ummeepayus u ananmuz Oonvwux maccusos («bigdata») cmpyxmypHoix
buonocuveckux damnvix. Hanomexunonocuu 6 ouonocuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocodwvl 00cmasKu 1eKkapcms.

JdemoHcTpanuu

IToptpetsi: H. K. Konbsuos, /I. . IBaHOBCKUIA.

Tabnumb! u cxembl: «bruocunTe3 Oenkay, «I eHeTrueckuii koa», «Bupycer», «bakrepuodarm.
IpakTHyeckas padora «Co3raHue MOAEIN BUPYCay.

Tema 8. /Ku3HeHHbII LUK KJIETKH

Knerounsii nmki, ero mepuoanl u perynsuus. Matepdaza u muto3. OCOOSHHOCTH MPOIECCOB,
nporekaronmx B uHTepdaze. IlogroroBka KIETKHM K  JeleHH0. [IpecHHTeTHYecKuid
(MOCTMHUTOTHYECKU), CHHTETUYECKMH W TOCTCUHTETUYECKHH (IPEMUTOTUYECKHIT) MEepPHOAbI
nHTEp(Da3HI.

Marpuunsiii cunte3 JHK — pemmukanua. Ilpunnuner permukanuu JHK: xoMmimemMeHTapHOCTS,
MOTYKOHCEPBATUBHBIA CHHTE3, aHTUNapaienbHoCcTh. Mexanusm perumkannu JITHK. XpoMocomsr.

Crpoenne xpoMocoMm. Temomepsl U Termomepasa. XPOMOCOMHBIH HaOOp KIETKM — KapUOTHIL.
JlunnouHeI M TamIoWaAHBIA  HAOOphl XpomocoMm. [‘omonornunbie Xpomocombl. [lomoBbie
XPOMOCOMBEI.

ILCJ'ICHI/IC KICTKH — MMTO3. CTa,Z[I/II/I MHUTO3a U MPOUCXOAAINIME B HUX IIPOLCCCHI. Tunel MuTO3a.
Kapuommez U IUTOKHHEC3. buonornyeckoe 3HaUueHNE MUTO34.
PCFYHHHI/IH MHUTOTHYCCKOI'O IMKJIAa KJIICTKH. HpOF paMMHpyeMas KIICTOYHAaA ru0enp — armonTos.



Knerounoe saxpo, XpomMocombl, (QyHKIMOHAIbHAs TeHOMHUKA. Mexanusmel npoaugepayuu,
oughghepenyuposku, cmapenus u eubeau xkiemox. «l{ugposas wnemrxay — obuoungopmamuveckue
Mooenu PYyHKYUOHUPOBAHUSL KTeMKU.

JdemoHcTpanuun

Tabmuubl v cxeMbl: «KU3HEHHBIN UK KIETKHY, «MuTto3», «CTpoeHHe XpoMocom», «Permukaiys
JIHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlaGopaTopHas padora «/I3yyeHue XxpoMoCcOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTopnas pa6ora «HaOmromeHne mMuTo3a B KIETKaX KOHUMKA KOpEIIKa JIyka (Ha TOTOBBIX
MHKpOIIpenaparax)».

Tema 9. CTpoenne u pyHKIUH OPraHU3MOB

buonornueckoe pasHoobOpasue opraHuzMoB. OIHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKIIETOYHBIC
OpraHu3MBbl.

OCOOCHHOCTH CTPOCHHUS W JKU3HENESTEIIbHOCTH OIHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJTHOKJICTOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, Jpyrue MPOTHCTHL. KomoHuambHbIC
OpraHu3MBbl.

B3anMocBsi3b yacTeil MHOTOKJIETOYHOI'O Opraiu3mMa. TKaHH, OpTaHbl U CUCTEMBbI OpraHoB. OpraHusm
Kak eanHoe 1eioe. ['omeocTas.

Txann pacrennii. Tumbel pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHasi, IMOKPOBHAS, IPOBOAALIAL,
OCHOBHasi, Mexanndeckasi. OcoOEHHOCTH CTpoeHUs, (PYHKIIMN M pacmojoKEeHUsI TKaHEeW B OpraHax
pacTeHui.

TxkaHW JKMBOTHBIX M 4YeJNOBEKA. THIMBI JKMUBOTHBIX TKaHEH: SMHTENIHAlbHAS, COSAMHHUTEIbHAS,
MbIIIeYHass, HepBHasg. OCOOCHHOCTH CTpOeHWs, (YHKIMH W PACIONOKEHHS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHBIE M TE€HEpPATUBHBIE OpraHbl pacTeHuil. OpraHbl M CHCTEMBI OpPraHOB
KUBOTHBIX U yenoBeka. DyHKINN OPraHOB M CHCTEM OPraHoB.

Onopa Ttena opranu3moB. Kapkac pactenmil. CkeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUH cKeneT. CTpOoeHNEe U TUITBI COeIMHEHHS KOCTEH.

JIBI>KeHHE OpraHu3MOB. J[BHM)KEHHE OIHOKJIETOYHBIX OpPraHM3MOB: aMEOOMAHOE, KTYTHKOBOE,
pecHHuYHOe. JIBMJKEHHME MHOIOKJIETOYHBIX PACTEHMH: TpONM3MBI W  HAcTUM. JIBH>KeHue
MHOT'OKJIETOYHBIX )KHUBOTHBIX M 4eJOBEKa: MbleuHas cuctema. Pediexc. CkeneTHbIe MBIIIIBI U X
paborta.

[Iutanue opranusmoB. Ilornomenune BOABI, YIJIEKUCIOrO Ta3a M MHUHEPAJIbHBIX BEIIECTB
pacteHusaMu. [Iutanne )KUBOTHBIX. BHYTPHUIIOIOCTHOE U BHYTPUKIETOUHOE nuuieBapenue. [lutanue
MIO3BOHOYHBIX JKMBOTHBIX. OTAEnpl NHINEBAPUTENBHOIO TpakTa. lluiieBapuTenbHble Keye3bl.
[InmeBapuTenbHas CUCTEMA YETIOBEKa.

Hpixanne opranu3moB. J[Ipixanwe pactenuid. Jlpixanuwe kuBOTHBIX. Jluddy3us ra3oB uyepes
MOBEpPXHOCTh KieTku. KokHoe ppixanue. JlpIxatenbHass NOBepxHOCTh. JKabepHoe u n€rouHoe
IbIxaHue. JIpixaHue MO3BOHOYHBIX >KMBOTHBIX U YeJIOBEKAa. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHHUS
JErKUX MO3BOHOYHBIX JKUBOTHBIX. J{pIXaTelbHas cucTeMa 4eaoBeka. MexaHu3M BEeHTUIISIUU JETKUX
y ITULl U MIIEKONUTAIOIUX. Perymsmus npixanus. J{pixaTenbHble 00bEMBI.

TpancnopT BewecTB y OpraHu3MoB. TpaHCHOPTHBIE CHCTEMBbI pacTeHui. TpaHCHOpPT BEIIECTB Yy
#KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas crcTeMa M03BOHOYHBIX KUBOTHBIX U
yenoseka. Cep/iie, KpOBEHOCHBIE COCYAbl M KpOBb. Kpyru kpoBooOpalieHus.

OBOJIOIIMOHHBIE YCIOXKHEHHSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MMO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua U e€ peryssius.

Boinenenue y opranusmoB. Beinenenue y pactenuil. Boigenenue y kMBOTHBIX. COKpaTHUTENbHbIE
Bakyonu. Opransl BbaeneHus. OunbTpanus, cekpenuuss U o0paTHOE BCACHIBAHUE KaK MEXaHHU3MBI
paboThl opraHoB BbiaeneHUs. CBsi3b MOJOCTH Tela C KPOBEHOCHOW M BBILACIMTENBHOW CHCTEMaMHU.
Bolaenenne y mo3BOHOYHBIX KMBOTHBIX W yenoBeka. I[louku. CtpoeHune U (PyHKUMOHHPOBAHHE
He(pona. OOpazoBaHrEe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OAHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M IHCTHI
npocTedmux. 3amura y MHOrokJIeTouHblXx pacteHuil. Kyrukyna. CpenctBa mHacCUBHOM U
XUMHUYECKON 3aUThl. DUTOHLIHIBI.



3ammra y MHOTIOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M MX MNPOM3BOAHBIE. 3alluTa OpraHu3Ma OT
6onesneil. IMmmyHHas cucrema yenoBeka. KiieTouHblid 1 TyMOpaabHbI UMMYHHUTET. BpOXKI€HHBIN U
nproOpeTEHHbIN crieunuueckuii UMMyHUTET. Teopusi KIOHaTbHO-cenekTHBHOro ummynutera (I1.
Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBEThl OPraHU3MOB. Poib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

PasnpaxxuMocTs M peryimsauus y OpraHu3MoB. Pa3Ipa)kuMocTb y OJHOKIETOYHBIX OPraHU3MOB.
Taxcucsl. PazapaxumocTs U peryisinus y pacTeHui. POCTOBBIE BelleCTBA U UX 3HAYCHHUE.

HepBHas cucrema u peduiekTopHas perysasauus y >KMBOTHbIX. HepBHas cucrema M €€ OTHENBI
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI y KUBOTHBIX. OTIENbI TOJIOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednekropHas ayra. be3ycinoBHbIe U yCI0BHBIE peIIEKCHI.
I'ymopanbHast perynsuusi 1 SHAOKPUHHASL CUCTEMA >KMBOTHBIX M uesoBeka. JKenesbl sHIOKpUHHON
CUCTEMBI U MX TOpPMOHBI. JlelicTBHME TOPMOHOB. B3aMMOCBS3b HEPBHOM M SHAOKPHUHHON CHCTEM.
I'unoranamo-runodusapHas cucrema.

JeMoHcTpanuu

IToptper: Y. I1. [1aBnoB.

Tabnuupl u cxembl: «OTHOKIETOYHBIE BOIOPOCIHY, «MHOTOKIETOYHBIE BOAOPOCINY, «bakrepumy,
«IIpocreimuer», «Opranbl IBETKOBBIX pacTeHU», «CHCTEMBI OPraHOB MO3BOHOYHBIX XHUBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucremsl», «CTpoeHue
crebnsn», «CTpoeHne mHUCTOBOM macTWHKM», «TKaHM JKUBOTHBIX», «CKeJeT uelloBeKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cuctema», «/lpixarenpHas cucrema», «HepBHas
cucreMar, «Koxa», «Mbliieunas cuctema», «BplienurenpHas cuctemMa», « QHAOKPUHHASL CUCTEMay,
«Ctpoenne Mbiuel», «MMMmyHuter», «KnmedHononocTHele», «Cxema NHWTAaHHA PaCTEHUN»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KHBOTHBIX», «CTpoeHHe ruapb», «CTpoeHue NiaHapum,
«BHyTpeHHee cTpoeHHe [o0XzaeBoro uepBs», «HepBuas cucrema peid», «HepBHas cucrema
narymkn», «HepBHas cucrema npecmslkaromuxcs», «HepBHast cucrema nruny, «HepBHas cucrema
MIIEKOMHTAIOMNX», «HepBHast cucrema uenoBekay, «Pediekey.

OOGopynoBaHue: CBETOBOW  MHKPOCKOIN, MHKPOIIPENapaTrhl  OJHOKIETOYHBIX  OPraHH3MOB,
MUKpOIIpenapaTsl TKaHEW, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHX, YKUBBIC
9K3EMIUIPHl KOMHATHBIX PACTEHHH, repOapuil pacTeHHH pPa3HBIX OTIENOB, BIAXHBIE IMpPErapaThl
KMBOTHBIX, CKEJICTHl ITO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET YelloBeKa,
o0opynoBaHMe JJIs1 IEMOHCTPALMU MOYBEHHOI'O M BO3AYIIHOTO MUTAHUS PACTEHUH, pacIIeTICHUs
Kpaxmasa 1 OeJIKOB IoJl IeHCTBHEM (EepMEHTOB, 000PYI0BaHUE JUIS JEMOHCTPALIUU OIBITOB IO
HW3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3MA JIBIXATEIbHBIX ABM)KECHUH, MOIEIIH TOJIOBHOT'O
MO3I'a Pa3JINYHBIX )KUBOTHBIX.

JlaGopaTopHas paborta «l/3yueHue TKaHEeH pacTeHHI.

JlaGopaTopHas padora «/3ydeHue TKaHen KUBOTHBIX).

JlabopaTopHas padora «/I3yyeHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazamHo:KeHHe U pa3BUTHE OPraHU3MOB

@®opMBl pa3MHOKEHHsSI OpPraHU3MOB: Oecroioe (BKJIIOYash BEreTaTHBHOE) M IOJOBOE. Buabl
0ecronoro pa3MHOXKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (pparMeHTanus, KIOHUPOBAaHHUE.

[TonoBoe pasmuHoxenue. IlonoBele kieTku, winm ramersl. Meio3. Cramum wmeiio3a. IloBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bronornueckuid CMbICT Meil03a U MOJIOBOrO IMpolnecca. Menos
U €ro MECTO B ’KU3HEHHOM LIUKJIE OPraHU3MOB.

[MpenzaponsimeBoe pazButue. ['amerorene3 y XuBOTHBIX. [lomoBble »kemes3bl. OOpa3zoBaHue u
pa3BuUTHE NOJOBIX KIeToK. Criepmarorenes u oorere3. CTpoeHHE NOJIOBbIX KIETOK.
OmionoTBOpeHHE U HYMOPHOHATILHOE PAa3BUTHE KUBOTHBIX. CITOCOOBI OIUIOJOTBOPEHUS: HApPYXKHOE,
BHyTpeHHee. [lapTeHorenes.

WuauBuayansHOe pa3BUTHE OpraHu3MOB (OHTOreHe3). OMOpuoiiorus — Hayka O pPa3BUTHHU
opranu3mMoB. Mopghozcenes — oona uz enagnvix npobnrem smopuonocuu. Konyenyus mopgpozenos u
mooenu mopghoeeneza. Craguu >MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). poOnenwue.
Tunel npobnenus. [Jemepmunuposannoe u HedepmurHuposanrnoe Opobnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH JApOOJIEHHS MIIEKONUTAIOMIMX. 3apOJbIIIeBble JIUCTKU (racTpyssuus).
3akiagKka OpraHoB M TKaHEH W3 3apofbIIIeBBIX JHMCTKOB. B3aumMHOe BiMsHHME yacTei
pa3BUBarOIIErocs 3apojbliia (3MOpUOHANIbHAS MHIAYKLMS). 3aKiajka IJIaHa CTPOEHUS KUBOTHOTO



KaK pe3ylbTaT HEepapXUUYECKUX B3aUMOJICHCTBUI TeHOB. BimsHue Ha >MOpHOHAIBHOE pPa3BUTHE
pa3iauyuHbIX (PaKTOPOB OKPY>KAIOLIEH Cpeibl.

Poct u passutue >xuBoTHBIX. [locTamOpuonaneHblii mepuon. Ilpsimoe u Hempsimoe pa3BUTHE.
PazButne ¢ meramopdo3oMm y O€CO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. buomoruueckoe
3HAYEHHE MPSAMOrO0 M HENpsSMOro pa3sBUTUSA, UX pacHpocTpaHeHue B mpupoge. Tumbl pocra
KUBOTHBIX. DaKTOPBI PEryJsilIMM POCTa >KUBOTHBIX W yenoBeka. CTaguu MOCTIMOPHOHAIBLHOTO
pa3BUTHA y JKMBOTHBIX M uenoBeka. [lepuoasl oHTOreHesa uenoBeka. CTapeHHME M CMEPTh Kak
OHOJIOrMYECKHUE MTPOLIECCHI.

PasmHoxeHne u pasButue pacreHuil. ['amerodput u crnopodur. Melo3 B KU3HEHHOM IMKIIE
pactrenuii. OOpa3oBaHue crop B mpouecce Meio3a. ['amerorenes y pactenuii. OmionoTBOpeHHE |
pa3BUTHE PpACTUTEIBHBIX OPraHu3MoB. JIBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUM.
OO6pazoBaHue U pa3BUTUE CEMEHHU.

MexaHu3Mbl PEryisli OHTOr€He3a Y PaCTeHUH U )KUBOTHBIX.

JeMoHcTpanuu

IToptpertsr: C. I'. HaBamun, X. llnemas.

Tabmuupr w  cxembl: «BereratuBHOEe pa3MHOXKEHHE», «THIBI Oecrmonoro pa3MHOXKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHA/Ib», «PasMHOXKEHHE 3BIIIeHb», «PasMHOXeHHe Truiipbl», «Meos»,
«XpomocoMbly, «l'ameroreHes», «CTpoeHue SHULEKIETKH U cnepmaro3oujay, «OCHOBHBIE CTaJluu
OHTOreHesay, «lIpsmoe u HenpsaMoe pa3Butuey, «Pa3BuTne MalicKoro Xxyka», «Pazsurtue capaHum»,
«Pa3Butne nArymku», «/[BolHOE OIUIOAOTBOPEHHE Yy LIBETKOBBIX pacTeHH», «CTpoeHHE CeMsH
OJHOJOJBHBIX M JIBYAOJIBHBIX PACTEHHI», «OKM3HEHHBIM LMKI MOPCKOM KamycTbl», «JKW3HEHHBIH
LUKI MXa», «KU3HEHHBIN LUK NAOPOTHUKAY, «KM3HEHHBIN LIUKI COCHBDY.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOMpenaparsl SHIEKIETOK U CIepMaTO30U0B, MOJENIb
«1vK pa3sBUTHA JIATYIIKID.

JlabopaTopHas padora «/I3yueHue cTpoeHus MOIOBBIX KJIETOK HAa TOTOBBIX MUKpOIpEnaparax».
IIpakTHyeckas padora «BbIsiBIeHNE IPU3HAKOB CXOJCTBA 3aPOABIIIEH TO3BOHOYHBIX JKUBOTHBIX).
JlaGopaTopnas padora «CTpoeHre OpraHoB Pa3MHOKEHHS BBICIIIUX PACTCHHI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPTaHNU3MOB

Wcropust cTaHOBICHHS W pa3BUTHs TeHETHKH Kak Haykw. PaGorer I'. Mengens, I'. ne ®pwusa, T.
Moprana. Pormb oredecTBeHHBIX y4E€HBIX B pa3BuThu reHeTukd. Paborer H. K. Komemosa, H. .
BaswioBa, A. H. benoszepckoro, I'. JI. Kapmewyenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIECNIBHBIE TEHBI,
QIbTEPHATUBHBIEC NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA MpPHU3HAK, TOMO3MI0Ta, T'€TEPO3UIOTa,
qucTas JUHUA, THOpUIb], reHoTull, (penorun. OCHOBHBIE METOIbl T€HETUKU: THOPHIOIOTHUECKH,
HHUTOJIOTHYECKU, MOJIEKYIISPHO-TEHETUYECKHU .

JdemoHcTpanuu

[Moptpersr: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Kombos, H. U. Baeunos, A. H.
benozepckutid, I'. /1. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuue! 1 cxembl: «MeTobl reHeTUKNY», «CXeMBbl CKPEIIMBAHUSD).

JlaGopaTopHnas padota «/Ipo3odunina kak 00BEKT TeHETUIECKUX UCCIIETIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemunBanue. [1epBolit 3akoH MeHaemst — 3aK0H eJMHO00pa3usi THOPUIOB TIEPBOTO
nokosnenus. [IpaBuino nomuuupoBanus. Bropoil 3akoH Menaens — 3aKOH pacuIeryIeHus] IPU3HAKOB.
[{uTonornyeckre OCHOBbI MOHOTMOPUIHOIO CKpELIMBaHus. [ More3a 4ucToThl raMerT.
Ananusupyromee ckpemmBaHue. I[IpoMexyTouHbll xapakTep HacieaoBaHus. PacmiennieHue
MPU3HAKOB MPU HEMOJIHOM IOMUHUPOBAHUH.

JurubpunHoe ckpeuBanue. Tperuid 3akoH MeHnens — 3aKOH HE3aBUCHMOIO HacielOBaHUs
npu3HakoB. L{uronornyeckrie OCHOBBI IUTMOPUAHOTO CKpPELIMBAHUS.

CuemuieHHoe HacienoBaHue npus3HakoB. Paborel T. Moprana. CuerieHHOe HacieJOBaHUE I'€HOB,
HapylLIEeHUE CUEIJIEHUS MEXAY TeHaMH. XPOMOCOMHasl TEOpUsl HACIEACTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBI MEXaHU3M OIPENIEICHHs 1M0JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'oMorameTHslii M Te€TEpOraMeTHBIA TMOJd. ['€eHeTHdeckas CTPYKTypa IIOJIOBBIX XPOMOCOM.
HacnengoBanue npru3HakoB, CIETUIEHHBIX C ITOJIOM.



lenotun kak wenoctHass cuctema. llneiorporuss — MHOXECTBEHHOE JIEMCTBHE TIEHa.
MHokecTBEeHHBIN alenu3M. BlauMoeiicTere HealneabHbIX TeHOB. KoMILIeMeHTapHOCTh. DIUCTa3.
[Tonumepus.

['enernyeckuii KOHTPOJIb Pa3BUTHUS PACTEHHH, )KUBOTHBIX U YEJIOBEKA, a TAKKe (PU3NOIOTHYECKUX
IIPOLIECCOB, IOBEIEHHS M KOTHUTUBHBIX (yHKUMH. ['eHeTMueckue MexaHM3Mbl CUMOHOreHE3a,
MEXaHU3MBbl B3aWMOJICHCTBUS «XO3SIMH — TApa3uT» U «XO35UH — MHUKpoOHMom». ['eHernueckue
aclieKThl KOHTPOJIS M M3MEHEHMsl HacleJCTBEHHOH HH(pOpMaLUu B IOKOJEHUSAX KIETOK MU
OpPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: I'. Mennens, T. Mopran. Tabmuubl u cxemsl: «llepBbiii 1 BTOpor 3aKOHBI MeHIemns»,
«Tperuii 3akoH MeHnena», «AHaIU3HpyOlLlee CKpelmuBaHuey, «HenomHoe DOMUHUPOBaHUEY,
«CreruieHHOe Hacle0BaHUE MPU3HAKOB y Ipo3oduisl», «I'eHeTnka nonay, «Kapuorumn desoBekay,
«Kapuorun apozodpmis», «Kapuorun nrunsny, « MHOXKECTBEHHbIN amenusm», «B3anmoneilictBue
TEHOBY.

OO6opynoBaHue: MOJEINb sl JEMOHCTPALMU 3aKOHOB €IMHO00pa3usi rHOpHUI0B IIEPBOrO MOKOICHHS
U paculelyieHUs] NPU3HAKOB, MOJAEIb JUISl JEMOHCTpAallMM 3aKOHA HE3aBUCHUMOIO HACIEIOBaHMS
MIPU3HAKOB, MOZENIb JUI1 JIEMOHCTpAllMM CLEIUICHHOIO HACJIEOBAHMUS IPU3HAKOB, CBETOBOU
MHKPOCKOII, MUKponpenapat: «Jpozoduiay.

IIpakTnyeckasi padora «3yuenne pe3ynpTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UITBIY.
IIpakTnueckasi padora «3yuenue pe3ynpTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(DUIIBI.
Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reroruna u cpeasl npu (GopMupoBaHUH (GeHOTHra. M3MEHUYMBOCTh NMPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIE MPU3HAKH. BHIbl W3MEHUYMBOCTH: HEHACIEICTBEHHAas H
HACJIEICTBEHHAs.

MomudukanuonHass HW3MEHYMBOCTb. Pomb cpenpl B (popmMupoBaHMM — MOAM(DUKAITMOHHON
m3MeHunBocT. Hopma peakuuu npusHaka. BapuanuoHHbI psn u BapuarmonHas kpuBas (B.
Noranucen). CBoiicTBa MOAH(PHUKAITIOHHOW W3MEHYUBOCTH.

I'enoTnnimueckas N3MEHYHNBOCTD. CBoiicTBa T€HOTHUITNYECKON N3MEHYHNBOCTH. Bungsr
TCHOTHUITMYECKON N3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIlMOHHAS.
KomOunatnBHass wW3MeHYMBOCTh. Meii03 W TIOMOBOM TMpomecc — OCHOBAa KOMOWHATHBHOM

M3MEHYMBOCTH. Poib KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU T'€HETHYECKOr0 pazHooOpas3us B
Ipeenax OJHOro BUA.

MyrannoHHas U3MEHYMBOCTb. Buabpl MyTanuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U
MHIYUMPOBAaHHBIE MyTallMM. SlAepHble U HHUTOIIa3MaTHYeckue MyTanuu. ComMaTHYecKue U MOJIOBbIE
Myrauuu. llpuuuHBl BO3HUKHOBEHMS MyTanuil. MyrareHpl W HX BIHMSHHE HA OPIraHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOI'O IpolLecca. 3aKOH TIOMOJIOTMYECKHX pPSAAOB B HACIEACTBEHHOU
n3menunBocty (H.W. BaBunos). BHesmepHas ©3MEHUNBOCTh U HACIICICTBEHHOCTD.

Onueenemuxa u SNULEHOMUKA, PONb INULEHEMUYECKUX (PaKkmopos 6 Hacie008anHul U USMEHYUBOCHU
heHomunuyeckux npusHaKos8 y OpeaHuMos.

JdemoHcTpanuu

IToptpetst: I'. ne ®pus, B. Moranncen, H. N. BaBuios.

Tabmuupr u  cxembl: «Bunmbl  u3MeHUUBOCTHY, «MoaupuKaMoOHHAs  HU3MEHYHBOCTDHY,
«KomOnHaTHBHAs M3MEHYMBOCTHY», «Meio3», «OrmiomorBopenue», «leHeTmueckue 3a00eBaHUS
yejgoBeKay, « Buasl MyTanuii.

OO6opynoBanue: XUBbIe M TepOapHbIe SK3eMIUISIPhl KOMHATHBIX PAacTeHHU, pUCYHKH ((ororpadun)
KUBOTHBIX C PA3JIMYHBIMHU BUJIAMU U3MEHUYHUBOCTH.

JlaGopaTtopnasi padora «lccreqoBaHue 3aKOHOMEPHOCTEH MOAW(DUKAIMOHHON H3MEHYHBOCTH.
[TocTpoeHune BapHallMOHHOI'O psiJia M BApUALMOHHON KpUBOII».

IpakTnyeckasi padora «Myranuu y 1po30QHiIsl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa Yesl0BeKa

Kapuotun uenoBeka. MexayHapoaHas Nporpamma HCCIEIOBaHUS T'€HOMa YeloBeKa. MeTofsl
W3Y4YEHUsT  TEHETUKM  YeJOBeKa:  TIeHEaJorMYecKuil,  OJIM3HEIOBbIM, LUTOr€HEeTHYECKUH,
MOMYJIALMOHHO-CTATUCTUYECKHM, MONIEKYJIApHO-TeHeTHuYecKnil. COBpEMEHHOE OIpeieieHre
TE€HOTHUIA: MOJHONEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ noMombto I[TIP-
anHanu3a. HacnenctBeHHble 3a0oneBaHusi yenoBeka. |'eHHbIe M XPOMOCOMHBIE OOJE€3HM 4YeJIoBeKa.



bone3snn ¢ HaciIeNCTBEHHOM IPEApPACIONOKEHHOCTBIO. 3HAYEHUE MEIULMHCKOM TE€HETUKU B
IOPEJOTBPAIlEHUN U JICYCHUH TI'€HEeTHYeCKMX 3a0oineBaHui dyenoBeka. MeIuKo-reHeTH4ecKoe
KOHCysbTHpoBaHuEe. CTBOJOBBIE KIETKHU. [IOHSTHE «T€HEeTHYEeCKOro rpysa». JTUYECKHUE acCIeKThbl
UCCIIeIOBaHUN B 00J1aCTU PEeAAKTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopbl IOBBILIEHHOW YYBCTBUTEIBHOCTM UelOBeKa K (u3MuecKkoMy U
XMMHMYECKOMY 3arpsi3HEHHUIO OKPYKaIoLIEH cpeabl. I'eHeTndeckas mpenpacroloKeHHOCTh YEI0BeKa
K [1aTOJIOTUSIM.

JeMoHCTpanuu

Tabmuupr u  cxembl: «Kapuortum dyemoBekay, «MeToabl H3ydeHUS TEHETUKH YEJIOBEKay,
«['eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CoCTaBICHHUE U aHATIU3 POAOCIOBHOW».

Tema 15. Cenekuus opranusmMosn

JlomecTukanus U cenekuus. 3apoKJIeHUe celekuuu u noMectukannu. Yuenue H. V. BasBunosa o
IlenTpax NpoOMCXOXAEHUS W MHOrooOpas3usi KyJAbTYPHBIX pacTeHHi. Pomb cenekuuu B co3aHUU
COPTOB pPAacTeHM M MOpoJ kKHUBOTHBIX. CopT, mopoaa, mTamMMm. 3aKOH NOMOJIOTMYECKUX PSIOB B
HacnencTBeHHOM n3MenunBocty H. 1. BaBuiosa, ero 3HaueHue ais CEIeKIIMOHHON paboThI.
Mertonpl ceneKIMOHHONW paboThl. MICKYCCTBEHHBIH OTOOP: MAacCOBBIM M MHIUBUAYAJIbHBIN. DTalbl
KOMOMHAIIMOHHOMN ceseKiuu. VcrbITanne mpon3BoauTeNneld mo moroMctBy. OTOop 1Mo reHoTuiy ¢
MIOMOIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA U OTOOP IO TeHOTHUITY ¢ momornbio ananuza JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJNIEKIIMOHHOW paboThl. PanuianimoHHBIA W XWMUYECKHMA
MyTareHe3 Kak MCTOYHHMK MYTallMi y KyJIbTYPHBIX (hopM opraHu3moB. Vcrmonb30BaHHE T€HOMHOIO
penakTupoBaHus U MeTonoB pekomOumHaHTHBIX JIHK mms momyuenust mcxomHoro marepuana amst
CEJIEKIIUH.

[Tony4yenune nonuruionioB. BuyTpuBuaoBas rubpuansanus. BiIm3KoponcTBEHHOE CKpeluBaHue, WIN
nHOpuauHT. HepoacTBeHHOE CKpelmuBaHWe, WM ayTOpUOMHT. [eTepo3uc W ero NpPUYMHBIL
Hcnonp3oBanme rerepo3uca B cenekuuu. OtmanéHHas ruOpuamsanus. [Ipeogonenne Oecruows
MEKBUJIOBBIX THOPHIOB. JIOCTHIKEHNUS CETICKIINH PACTEHUI U )KUBOTHBIX. «3€1EHAs PeBONIOYULY.
CoxpaHeHHE U N3YYEHHE T€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHM M UX TUKHAX POIUYEH A
CO3[IaHHUS HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u
ynpaenenue 2eHemu4ecKUMU pecypcamu CenbCKOXO3SAUCMEEHHbIX U NPOMbICIOBbIX JHCUGOMHLIX 6
Yensax YayuuleHus Cyuecmeyiouux u co30auus HOGbIX NOpPOO, JUHUL U KPOCCO8, 8 MOM Hucle ¢
npUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl, Nepedo8blX uoell U nepcneKmueHuIxX
MexHON02UlI.

JdemoHcTpanuu

[Moprpetsi: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, I1. I1. JIykesaenko, b. JI. Actaypos,
H. Bopnoyr, JI. K. bensies.

Tabmunpt u cxembl: «LIeHTpPBI MPOMCXOXKAEHUS U MHOT000pa3usi KyJIbTYpPHBIX PAacTeHUN», «3aKOH
TOMOJIOTUYECKUX PSAAOB B HACIEACTBEHHOM H3MEHYMBOCTH», «MeTonpl cenekuun», «OTnanéHHas
ruOpuau3anus», «MyrareHes».

JlabopaTtopnas pabGora «/3ydyeHue cOpTOB KyJbTYpHBIX PACTEHUH U TOPOJ JAOMAIHUX
AKUBOTHBIX».

JlaGopaTopHasi pabdora «l/3yueHue METOIOB CEJICKIIUN PACTCHHIN.

IMpakTuyeckas padora «[IpuBuBKa pacTeHU».

IKekypeuss «OCHOBHBIE METOAbl W JOCTM)KEHMSI CEJEKLIUU PAaCTeHUH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHUUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA YYacCTOK, B TEIJIMYHOE
XO035HCTBO, B 1a0OPATOPUIO arpOyHUBEPCUTETA HIIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rust 1 CHHTeTHYECKasi OMOI0THS

O6’beKTLI, HUCIIOJIb3YCMbIC B 6I/IOT€XHOJ'IOFI/II/I, —  KJIICTOYHBIC N TKAHCBBIC KYJIbTYPHI,
MHUKPOOPTaHU3Mbl, UX XapaKTCPUCTHKA. Tpa,Z[I/ILII/IOHHaSI OMOTEXHOJIOTHS: XHC6OHC‘ICHI/I6, MOJIYUCHHUC
KHCJIOMOJOYHBIX IMpOAYKTOB, BUHOJCIINC. MI/IKp06I/IOHOFI/I‘IeCKHﬁ CHHTC3. OOBEKTHI

MI/IKp06I/IOJ'IOFI/I‘{eCKI/IX TEXHOJIOTHiA. HpOI/I3BOI[CTBO 6em<a, AMHWHOKHUCJIOT U BUTAMHHOB.

COBI[aHI/Ie TEXHOJIOTHH U HHCTPYMCHTOB MLCJICHAIIPABJICHHOI'0O HM3MCHCHUA W KOHCTPYUPOBAHUSA
TCHOMOB C LCJIBIO IMOJYYCHUSA OPraHM3MOB U UX KOMIIOHCHTOB, COACPKAIIHUX HEC BCTPCUAIOMIUCCA B
nopupoac OMOCHHTETHYECKHUE IyTH.



Knerounast unxenepus. MeToapl KylbTypbl KJIETOK U TKaHEH pacTeHWil U KUBOTHBIX. KpnobGaHku.
Comarnyeckasi ruOpuau3anusi M coMaTHueckuil smOpuorenes. lcnonb3oBaHHe TamjiouoB B
CEJIEKLIUU pacTeHUui. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnoniv3oeanue MOHOKIOHATbHBIX U
NONUKNIOHANbHLIX aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIIOJOTBOpeHHE. PekoHCTpykuus
AWLIEKIETOK ¥ KIOHMPOBAHME >KUBOTHBIX. MeTOoA TpaHCIUIAaHTaUuu snep KIETOK. IexHonozuu
0300p0GIeHUs, KVIbMUBUPOBAHUS U MUKPOKIOHANLHOO PA3MHONCEHUS. CENbCKOXO3AUCHBEHHbIX
KYIbmyp.

XpoMocoMHasi U TeHHas WHKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U KOHCTPYHpPOBAaHME
pexomOunanTHeix JHK. Cozoanue mpanceennvix opeanuzmog. JIoCTHXKEHHS] W TEPCHEKTHBBI
XPOMOCOMHOM U T€HHON MH)KEHEPUH. DKOJIOTMYECKUE U ITUUECKHE TPOOIeMbl T€HHOW HH)KEHEPUH.
Memuuunackue OuorexHonmoruu. Iloctrenomuass umdposas wmemaununa. [1I[P-auarHocTuka.
MeTabomoMHBIN aHAN3, TEHOIICHTPUIECKHUIA aHAIM3 MPOTEOMa YEIOBEKa IS OIICHKU COCTOSTHUS €T
310pOBbs. [cronp3oBaHNEe CTBONOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-OnounxeHepus s
pa3paboTKu (PyHIaMEHTAIbHBIX OCHOB MEAUIIMHCKUX TEXHOJOTHH, CO3aHNUs KOMIUICKCHBIX TKaHeH
COYETAaHHEM TEXHOJOIMM TpEXMepHOro OMONPHUHTHMHTa W ckaddoaauHra JUIs peleHus 3aaay
[IEPCOHATTM3UPOBAHHON MEAUIUHBI.

Co3nane BEKTOPHBIX BaKIMH C IEJIbI0 00ecreueHuss KOMOMHUPOBAHHON 3aIIUTHl OT BO30yauTenen
OPBMU, ycraHoBieHHE MOJNEKYIApPHBIX MexaHu3MoB (yHkiuonuposanus PHK-conepxamx
BHPYCOB, BBI3BIBAIONINX 0CO00 OMAacHbIE 3a00I€BaHNSI YETIOBEKA 1 )KUBOTHBIX.

JdemMoHcTpanuu

Tabmumper u cxemsl: «lcrmonb3oBaHNEe MUKPOOPTAaHU3MOB B IPOMBIIIJIEHHOM IPOM3BOJICTBEY,
«Kierounas nHxxeHepus», «l'eHHas HHXXEHEPU».

JlaGopaTopHas padora «/3yueHue 00bEKTOB OHOTEXHOIOTHIY.

IIpakTHyeckas padora «I[lomydyeHne MOJIOYHOKHUCIIBIX IPOLYKTOB.

IKceKkypeuss «bHoTexHONIOruMs — BaXKHEHMIIAs NPOM3BOAMTENIBbHAs CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).
11 KUIIACC

Tema 1. 3apo:kaenue u pa3BuTHE IBOJIOUMOHHBIX NIPeACTABJIEHUI B 0MOJI0T UM

OpomononHas teopus Y. JlapeuHa. [Ipeanocelikn BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb M Hay4Has
nesrenbHOCTh Y. JlapBuHa.

JBmwxymue cwibl 3Bomouud BUaoB mo Y. JlapBuHy (BBICOKas HMHTEHCHBHOCTh DPa3MHOXKECHHS
OpPraHu3MOB, HACJEACTBEHHas W3MEHYMBOCTh, OOpb0a 3a CyYIIECTBOBAHME, €CTECTBEHHBIH U
HCKYCCTBEHHBII 0TOOD).

Odopmienne cuaTeTHYeckor Teopun dBomoruu (CTD). HelTpampHas Teopust SBOJIOIHH.
CoBpemeHHasi HBOJIONHMOHHAS OHONOrHsA. 3HAYEHHWE OHBOJIOIMOHHONW TEOpUHU B (POPMHUPOBAHUU
€CTECTBEHHO-HAayYHOM KapTUHBI MUDA.

JdemoHcTpanuu

[Moptpetsi: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, U. Jlapsun, C. C.
Yereepuxos, U. U. [lImansraysen, x. Xonnelin, /. K. benses.

Tabmuups! u cxemsl: «Cucrema xuBoid npupoasl (o K. JInanero)», «JlecTHHUIIA )KUBBIX CyIIECTB (110
Jlamapky)», «Mexanu3m (HopMHPOBAHUS TPUCIIOCOOJICHUH Yy pacTEHHH 1 )KUBOTHBIX (110 JIamapky)»,
«Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «Haxonku Y. lapunay, «®opmbl 60pbObI 32
cymectBoBanue», «llopoasl romybeit», «MHoroodpasue KylnbTypHBIX (GopM KamycTbl», «Iloposst
JOMalIHUX KUBOTHBIX», «(Cxema oOpa3zoBaHusi HOBbIX BHAOB (mo Y. JlapBumny)», «Cxema
COOTHOUIIEHUS JBWKYILIUMX CHJI 3BOMIONUNY», «OCHOBHBIE TOJOXKEHHUS CHUHTETUYECKOW Teopuu
IBOJIIOLIUNY.

Tema 2. MUKp03BOJIIOLHS U €€ Pe3yJIbTATHI

[Monynsauus kak 3yeMeHTapHas eMHUIA 3BOMIOIMHA. COBPEMEHHbBIE METO/Ibl OLIEHKH I'€HETUYECKOr 0
pasHooOpasusi U CTPYKTYphl momynsuuil. VM3MeHeHne reHodoHIa MOMYNSIUN Kak dJIEeMEHTapHOe
SBOJIIOLIMOHHOE sIBJIEHHE. 3aKOH reHeTrnueckoro pasHoBecus Jx. Xapau, B. BaiinGepra.
DOnemeHTapHble (AKTOPhl (ABMKYIIKME CUJIbI) 3BOMIONUU. MyTaunoHHbIN nporecc. KomOuHatupHas
M3MEHYUBOCTh. Jlpeil) reHoB — ciydailiHble HEHaNpaBJIE€HHbIE H3MEHEHHs 4YacToT aieled B
nonynauuax. Ipdexr ocHoBarens. Ipgexm 6ymouiiounozo copaviuika. CHudicenue 2enemuiyecKko2o
pasHoobpazua: npuyunsl u creocmeus. Ilpossenenue sgpgpexma opetipa 2enos 6 6OILUUX U MATBIX



nonynayusx.  Murpauun. M3onmsuus — nomynsumid:  reorpaduueckas — (MIPOCTpaHCTBEHHAs),
Oouonornyeckas (penpoayKTUBHAs).

EctectBennblii orOop — HampaBisoomuid ¢axtop sBomound. DopMbel ecTeCTBEHHOro oTbdopa:
JBUKYIIMNA, CTAaOUIN3UPYIOIIHMA, pa3pbiBatouil (1u3pynTuBHbIi). [logoBoit or6op. Bo3HukHOBEHHE
¥ 9BOJIIOIHS COLMAIBHOTO MOBEICHHS KUBOTHBIX.

[IpucnocoGieHHOCTh ~ OpPraHU3MOB  Kak  pe3yJbTaT  MHMKpPOIBOJIOLMH.  BO3HHMKHOBeHHE
npucnocoOyieHuil y opraHu3MoB. Apomopdosbl U uauoagantaiuu. [Ipumeps! npucnocodnaeHuit y
OpraHu3MoB:  Mopdornorudeckue,  (QU3MOIOTHYECKHE,  OMOXUMHMUYECKHE,  IIOBEJECHYECKHUE.
OTHOCUTEJIBHOCTH NPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BunpoobpazoBanue kak pe3ylibTaT MUKpOIBOIIOLMH. M3omsamus —
KIroyeBor ¢aktop BupooOpasoBanus. Ilyrm u cmocoObl BHI000pa30BaHUA: AJJIONATPUUYECKOE
(reorpaduueckoe), cHUMMIATpUYECKoe (IPKOIOTHYECKOE), «MTHOBEHHOE»  (MOJUIUIONAN3AIINS,
rubpuan3ans). JuTensHOCTh HBOMIONMOHHBIX MTPOIECCOB.

MexaHu3Mbl OPMUPOBAHHSI OHOJIOTHYECKOT0 Pa3HOOOpa3Hs.

Ponp sBomononHONW OMoONOrHHM B pa3padOTKe HAyYHBIX METOIOB COXpaHEHHs] OMOpa3zHOOOpa3wusl.
MHUKpOIBOMIOIUST M KOPBONIOLMS TAPa3HUTOB M HMX XO03sieB. MexaHusmbl  (HOpMUPOBAHUS
YCTOMYMBOCTH K QaHTUOMOTHKAM U CIIOCOOBI OOpPBOBI C HEH.

JdemMoHcTpanuu

IToptpertsr: C. C. YUerBepukos, 3. Maiip.

Tabmuie! n cxembl: «MyTalmoHHAs U3MEHUUBOCTHY, «[lomynsaimonHas cTpykTypa Buaa», «Cxema
nposiBIeHUsT 3akoHa Xapau—BaiinOepray, «JIBwkymmue CHIbl 3BOMIONHNY», «IKOIOTHYECKas
M30JISIIHS TIOMYIISINI ceBaHCKOH (openn», «I eorpadudeckast H30IS1IKs JTUCTBEHHUIIBI CHOUPCKOH 1
JMCTBEHHUIIBI JaypcKoii», «[lomyssinnoHHbBIe BOMHBI YHCIEHHOCTH XUIIHHKOB U JKepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOopa», «PopMbl OOpbOBI 3a cymiecTBOBaHUEY, «MHIyCTpHATbHBIN
MenaHu3mM»,  «KuBble — uckomaembie»,  «IlOKpOBHTENbCTBEHHAass  OKpacka  KUBOTHBIX),
«[Ipenynpexnaromnias okpacka >kHBOTHBIX», «Pu3nonornyeckue agantanuny, «IIpucrnocodiennocts
OpPraHu3MOB U €€ OTHOCHTEIbHOCThY», «Kpurepun Buna», «Bunasi-aBoitHukmn», «CTpyKTypa BUIa B
npupone», «CrmocoOsl BHmoOOpazoBaHus», «l'eorpadudeckoe BHI000pa3zoBaHHE TPEX BHUIOB
JaHIBIIeH», «DKOJOrMYecKoe BHI000pa3oBaHWE BUAOB CHHUIY, «llomumiaonasl pacTeHHiD»,
«KamyctHo-peneunslii ruOpum».

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydesia MTUI] U 3Bepel C MpuMepamMu
Pa3NIUYHBIX TPUCIOCOOICHHMN, Yydena NTHII U 3Bepell pa3HbIX BUJIOB, repOapuu pacTeHUN OMU3KUX
BHJIOB, 00Pa30BABIIMXCS PA3THIHBIMHU CIIOCOOAMH.

JlabopaTopHasi padoTa «BrIsgBIeHNE H3MEHUYUBOCTH Y OCOOCH OHOTO BUIAY.

JlaGopaTopHas padota «[IpucrnocoOneHuss OpraHu3MOB M UX OTHOCUTEINIbHAS 11E€1eCO00Pa3HOCTHY.
JlabopaTopnasi padora «CpaBHEHHE BHJIOB IT0 MOP(OIOTHICCKOMY KPUTEPUIOY.

Tema 3. Maxkpo3BoJiionusi U eé pe3yabTaTbl

Metonel HW3y4eHHsS MaKpOIBOMIONMH. llameoHTOnOrndeckne MeETOAbl H3YYEHHUS SBOIIOIUH.
[Tepexonubie GopMbI U HUITOreHETUIECKUE PSIbI OPTaHU3MOB.

Buoreorpaguueckne meronsl uzydeHus somouuu. CpaBHeHue (Guopsl U ¢ayHbBl MaTepPUKOB U
ocTpoBoB. buoreorpaduyeckue odnactu 3emiun. Buapl-sHIEMUKH U PETUKTHIL.

DOMOpHONIOTHYECKHE W CPaBHHUTEIbHO-MOP(OIOTHYECKHE  METOAbl  U3YUEHHsS]  HBOJIOIHH.
I'eneTnueckre MeXaHHW3MBI JBOJNIONMU OHTOTEHE3a W TOSIBIICHHS ABOJIOLMOHHBIX HOBIIECTB.
l'omonornynaele W aHalOrMYHBIE OpPraHbl. PynuMeHTapHbIE OpraHbl M aTaBU3MbL. MOIEKYISpPHO-
TeHEeTHYECKHe, OMOXMMHUYECKHEe M MAaTeMaTHYeCKUe METOJbl M3y4EeHHUsl SBONIOLUHU. [ OMOIOrHYHbIC
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHS (PUITOT€HETUYECKUX JICPEBBEB.

XPOMOCOMHBIE MYTAIlUU ¥ SBOIIOIHS TECHOMOB.

OOmme 3axkoHOMEpHOCTH (TpaBWia) SBOMOUUHU. [Ipunyun cmenvl @yukyuii. HeoOpaTUMOCTh
HBOJIOIMH. AlaniTUBHAs paauanus. HepaBHOMEPHOCTh TEMITOB YBOJIOIHH.

JdemoHcTpanun

[Moptpetsi: K. M. Bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmuupl U cxembl: «DUITOreHETUYECKUN PSIIT JTOMIATN», «APXEONTEPHKC», «3BEpO3yObIe SIIECPhI»,
«Creronedans», «Puanoputs», «CeMeHHbIE TATOPOTHUKIY, «buoreorpaduyeckue 30061 3eMIm»,
«[lpeiid koHTHHEHTOBY, «PenukThI», «HauanbHbie cTaqui SMOPHOHATEHOT'O PA3BUTHS TIO3BOHOYHBIX
KHUBOTHBIX», «[ OMOIIOTHYHbIE W aHAJIOTHUYHBIE OpraHbl», «PyTUMEHTBI», «ATaBH3MBD»,



«XpOMOCOMHBIE HAaOOpHI YeNOBEKa M IIMMIIaH3e», «l TaBHBbIE HampaBiICHHs 3BOMIOLUN», «O0ImMe
3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6opynoBanue: KOJUIEKIMH, repOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISDKU
FOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJUIEKIIUU HACEKOMBIX.
Tema 4. IIponcxo:xaeHne U pa3BuTHe JKU3HU Ha 3eMue

Hayunble runoresbl MPOMCXOXAEHUS KU3HU Ha 3Jemie. AOuoreHe3 W mnaHcnepMmusi. JloHaydHble
MIPEJICTABJICHUS O 3apOXKICHUH KHU3HU (KpeanmroHu3M). ['Mmore3a MOCTOSITHHOTO CaMO3apOiKICHUs
*KU3HU U €€ onposepxkeHue onbiTamu @D. Penu, JI. Cnamnannanu, JI. Ilactepa. IIpoucxoxknenue
XKU3HU ©  actpoOuonorus. (OCHOBHBIE JTambl HEOPraHWYECKOW HBomouuu. lnaHerapHas
(reomoruyeckasi) IBOIOLMSA. XUMHUECKasi IBOIONUSA. AOMOreHHBI CHHTE3 OPraHUYECKUX BEIIECTB
n3 Heopranudeckux. OmpiT C. Muutepa u I'. FOpu. OOpa3oBanue NOJIMMEPOB M3 MOHOMEPOB.
KoanepBarnas rumoresa A. WM. Omnapuna, rumoresa mnepBuuHoro OympoHa JIx. XoszeiiHa,
reaernyeckas runore3a . Mémnepa. Pubosumsr (T. Uek) u runoreza «vupa PHK» V. I'mnGepra.
dopmupoBaHre MEMOpPaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnu u Metoasl e€ uzydenus. Mckomnaemble opranndeckue octaTku. I'eoxpononorus u eé
MeTopl. OTHOCUTENbHAS U a0COIIOTHASI TE€OXPOHONIOTHS. [ '€0XpoHOIOrnyecKas ImKaja: Y0HbI, dPHI,
MEPUO/IbI, STIOXH.

HauanbHbie 3Tamnbsl opranndeckoi 3pontonud. [1osBiaeHue U 3BOMIONUS MEPBBIX KIETOK. DBOJIOLMS
MeTabonm3ma. Bo3HWKHOBEHHE TMeEpBBIX dKocucTeM. CoBpeMeHHBbIE MHUKpPOOHBIE OHMOIUIEHKH Kak
aHaJIor TIepBhIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpoKaproThl M 9YKapHOTHI.

[Ipoucxoxxknenue  dykapuor  (CHMOHMOTEHe3). DBONIONMOHHOE  TPOMCXOXKIECHHUE  BHUPYCOB.
[IpoucxoxxkneHne  MHOTOKIETOYHBIX ~ OpPraHu3MoOB.  BO3HHUKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl 3BONIONUHN BBICIINX pacTeHnid. OcHOBHBIE apoMopdo3bl pacTeHwil. Bbixon
pacteHuii Ha cynry. [losBiieHue CIOPOBBIX pacTeHUH U 3aBOeBaHUE UMH cyllu. CeMEHHbIE PACTEHUS.
[IponcxoxaeHne NBETKOBBIX PaCTCHUM.

OCHOBHBIE 3Tambl HBOJIOIHMH XKUBOTHOrO mupa. OcHOBHbBIE apoMop(oO3bl KMBOTHBIX. Benmckas
¢dayna. KemOpuiickuii B3ppIB — IMOSBICHHE COBPEMEHHBIX THMOB. [lepBble XOpIOBBIC >KUBOTHBEIE.
XKu3Hb B Bome. DBOMIONHS TTO3BOHOUHBIX. [Iponcxoxknenne ampuomii n pentmwmmid. [Ipoucxoxnenue
MIIeKOnHuTaomMx W nrtum. [IpuHnun kiarodeBoro apomopdosa. OcBoeHne OeCrO3BOHOYHBIMH U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIH.

PazButue xxu3Hu Ha 3emiie 10 3paM U TIEPHOJIAM: apXei, MPOTEPO30i, MajJe030i, Me3030i, KaitHO30M.
OOm1as xapakTeprCTUKa KIMMaTa U Te0JIOrnYecKuX mpoueccoB. [losBieHne u pacuBeT XapaKTepPHbIX
OpraHu3MOoB. YTIIe00pa3oBaHME: €0 YCIOBUS U BIMSHIE Ha Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHSI — DKOJOTMYECKHE KPU3HMCHI MPOLUIOro. IIpuyuHBI U CIEACTBHS MacCOBBIX
BeIMUpaHui. COBPEMEHHBIH HSKOJOTUYECKHI Kpu3uc, ero ocobeHHocTu. I[IpobiiemMa coxpaHeHHs
OouropazHooOpa3us Ha 3emie.

CoBpemeHHas cucTeMa OpraHu4ecKkoro Mupa. [IpuHuumnel knaccupukanuu opranu3MoB. OCHOBHBIE
CUCTEMaTU4eCKHUE I'PYMIbl OPraHU3MOB.

JdemoHcTpanuu

[Moptpetst: @. Penu, JI. Cnannannaunu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx. Xonzaeiis,
I'. Ménnep, C. Munnep, I'. FOpnu.

Tabmuupr u cxembl: «Cxema ombita @. Pemu», «Cxema ombeira JI. Ilactepa mo wu3ydeHUIo
camo3apoXKaeHusl ku3Hu», «Cxema ombita C. Mwepa, I'. IOpu», «Otansl HeopraHuyeckoin
sBOMIOLIMMY, «l'eoxpoHomoruyeckass wmikana», «HawanpHble 3Tanmbl OpPraHUYECKOM HBOIIOLUNY,
«Cxema 00pa3zoBaHMs dYKapuOT MyTEM cHUMOHOreHe3a», «Cucrema >KMBOW mpupoabl», «CTpoeHue
BUpyca», «ApomMopdo3bl  pacreHmit», «PunnodutTe»,  «OIHOKIETOYHBIE  BOAOPOCIH,
«MHOroKIeTouHble Bofopociny, «Mxu», «llanopoTHukuy, «l"onoceMeHHble pacTeHus», «OpraHbl
[BETKOBBIX pacTeHHit», «Cxema pa3BUTHS >KUBOTHOTO MHUPa», «ApoMOp(}O3bl KUBOTHBIXY,
«IIpocreitmme», «Kumeunomonoctubie», «llnockue depBm», «UneHucronorue», «PvIObIY,
«3emHOBOAHbIEY, «lIpecMbikatommecs», «lItuupy, «Mnekonutawmomue», «Pa3BuTue XU3HU B
apxelckor spe», «Pa3BUTHE XKU3HU B NPOTEPO30MCKOM 3pe», «Pa3BUTHE KM3HU B NaJIE030MCKOI
ape», «Pa3BuUTHE KU3HM B ME3030MCKOM 3pe», «Pa3BuTHME KU3HM B KAWHO30MCKOM 3pey,
«CoBpeMeHHast CUCTEMa OPraHUYECKOI0 MUPAY.



O6opyznoBanue: repbapuu pacTeHU pPa3lIMYHBIX OTAETOB, KOJUIEKIIMM HACEKOMBIX, BIIAYKHBIC
npenapaTbl KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HUTJIOKOXKHMX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydella MTULl U 3Bepel, KOJJIEKIIUH OKaMEHEJIOCTEH, MOJIEe3HBIX MCKOMAeMbIX, MYJISKU
OpPraHUYeCKHX OCTaTKOB OPIaHHU3MOB.

BupryaabHas jgabopatopHas padora «MogenupoBaHue onbiToB Musuiepa—tOpu no u3ydeHuro
abMOreHHOr0 CHHTE3a OPTraHUYECKUX COCTUHEHUH B IEPBUYHOIN aTMochepe.

JlaGopaTopHasi padota «l/I3yueHue 1 orrMcaHue UCKOMAEMbIX OCTATKOB APEBHUX OPTaHU3MOBY.
IIpakTnyeckast padora «3yuenue ocoGeHHOCTEN CTPOEHHS paCTEHUH Pa3HBIX OTAETIOBY.
IIpakTHyeckas padora «3yueHrne ocOOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpouncxo:xkaeHne 4YeJJ0BeKa — AaHTPOINOreHe3

Pa3nensl 1 3a1a4n aHTPONONOTUU. METOIbI aHTPOIOJIOTHH.

CraHoBlieHHME TMPEACTABICHHM O MPOUCXOXKACHUM  4YelloBeKa. PennruosHble  BO33pPEHUA.
CoBpeMeHHbIE HAyYHBIC TEOPHH.

CxoncTBo denoBeka € JKMBOTHBIMU. CHCTEMaTHYECKOE IIONOXKEHHE 4YenoBeka. CBUAETENbCTBA
CXOJCTBA YEJIOBEKAa C IKMBOTHBIMH: CPaBHUTEIHHO-MOpP(DOIOrHYEcCKre, SMOPHUOTIOTUYECKHE,
¢busnonoro-onoxuMudeckne, mopeaeHyeckue. OTINYHs YeIoBeKa OT )KUBOTHBIX. [IpsMoxoxkeHe u
KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra M BTOPOW CHUTHAJIBHOM
CHCTEMBI.

JBwxymme cuiabl  ((pakTopel) aHTpOHOreHe3a: Ouonmormueckue, couuanbHele. COOTHOLICHHE
OMOJIOTMYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTAMU aHTpONOreHe3a. PaHHue 4enoBekooOpa3Hble 00€3bsIHBI (IPOKOHCYIIBI) U paHHUE
MOHTUBl — OOIIME TPEIKH YEIOBEKOOOPA3HBIX O0E€3bSH W JIIOJeH. ABCTPAIIONHUTEKH — JIBYHOTHE
NpeaKy JT0el. YenoBek yMensli, IEPBbIE U3TOTOBICHUS OpYAHU Tpyna. UeoBek IpsIMOXONAIINN |
NepBbIM BbIXOA JoAed 3a mpenensl Adpuku. YenoBek reiienbOeprckuii — oOLIMA MpenoK
HEAHACPTAIBCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YelOBEK HEAHACPTAIBCKAN KakK BHJ JFOAEH
XOJIOMHOTO KiIMMarta. YemoBEeK pa3yMHBI COBPEMEHHOIO THIA, IEHHUCOBCKUW YEIIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamu A¢puku. [laneorenernka u naaeoreHOMHUKA.

DBOIONHS COBPEMEHHOTO YeioBeKa. EcTeCTBEHHBIN 0TOOP B MOMYIISIIHSIX YesToBeKa. MyTarmOHHBINA
mporiecc u monmuMopdusM. [lomymnsarmonHbIe BOJHBI, JApeiid TeHoB, murpanus u <«dddexr
OCHOBATEJIs» B MOMYISALUAX COBPEMEHHOIO YEJIOBEKA.

Uenoseueckue packl. [lonstue o pace. bonbime pacei: eBporieouaHas (eBpasuiickas), aBCTpaiio-
HerpouaHas (9KBaTopHaidbHas), MOHTOJIOMIHAs (a3MaTCKo-aMepuKaHcKas). Bpems wu myru
pacceneHusl 4ejqoBeka o IuiaHeTe. EQuHCTBO yenoBedyeckux pac. HaydHass HEcOCTOATENbHOCTH
pacu3ma. [IpucmocOoOICHHOCTh YelloBEKa K Pa3HBIM YCIOBHSAM OKpYXKaromiel cpenbl. BrusHue
reorpadudecKkoi Cpebl U Apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEIIOBEKa.
MeXIuCIUIUIMHAPHBIE METONBI B (U3NYeCKol (OMOIIOTHYECKON) aHTPOIOJOTHN. DBOIIOIMOHHAS
AHTPOIIOJIOTHUST M NAJICOAHTPOIIOJIOTHUS YEIOBEUECKUX NONysiuui. broconuanbHbple MCCaea0BaHUsS
MpUPO/IBI YestoBeka. MccaenoBanue KO3BOMOIMN OMOIOrHYE€CKOr0 M COLIMAILHOTO B YEJIOBEKE.
JdemoHcTpanuu

IToptpetst: YU. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacuMoB.

Tabmuupl u cxembl: «MeTOAbI aHTPOIOJIOTHMY», «I OIOBHOM MO3T 4enoBekay, «YenmoBexooOpa3Hble
00e3bsiHb, «CKeleT 4eloBeKa M CKeJeT IMMIaHi3e», «PyauMEeHTBl W aTaBU3MbD», «JIBIKyIne
CHJIbI aHTPOIIOT€HE3a», «DBOIIOLUOHHOE APEBO YEI0BEKA», «ABCTPANIONUTEKY», «YEI0BEK yMEbIN»,
«HenoBek mpsaMoxoasmuin, «J/leHncoBckuii yenoBexk» «Heanaepranbipdy, «KpoMaHBOHIIBI»,
«[Ipenku yenoBeka», «ITanbl HIBOIIOLUHN YeTIOBEKa», «Packl yenoBekay.

OO6opynoBaHue: MyJISHDKA OKaMEHENIOCTEH, TPEeAMETOB MaTepHaIbHOM KYJIBTYpHI MPEIKOB YEIOBEKa,
penpoaykuuu  (dororpadpuu) KapTUH C MHQPOIOTMYECKUMH U OUOJNICHCKMMHU  CHOKETaMHU
MPOUCXOXKJICHHSI YelloBeKa, (oTorpaduy HAXOMOK MCKOMAEMBIX OCTATKOB 4YEJIOBEKA, CKEJeT
YeloBeKa, MOJENb uYeperna 4YelloBeKa M uepena MIMMIAaH3€, MOJENb KHCTU 4YeJIOBeKa M KHCTU
LIMMITaH3€, MOJIEJIA TOpCa MPEKOB YEIOBEKa.

JlabopaTopHnass padora «M3ydyeHue ocoOEHHOCTEW CTPOECHHUS CKEeJeTa 4eJIOBEKa, CBA3aHHBIX C
MPSIMOX 0K ICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOTOrMYECKUX aAaNTALMI YETOBEKay.

Tema 6. JKko10rus1 — HayKa 0 B3aUMOOTHOIIEHUSIX OPTaHU3MOB M HAIOPraHU3MEHHBIX CHCTEM C
OKpY:Kalouie cpenoi



3apoxxaeHue U pa3Butue skonoruu B Tpyaax A. ['ym6onsara, K. @. Pynse, H. A. Ceeprosa, 3.
lexkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun sxonoruu. CBsi3b 3KOJIOTHHU C APYTUMU
HayKaMH.

Metoasl sxonoruu. IloneBble HaOMOIEHUS. DKCIEPUMEHTHI B OKOJIOTMU: TPHUPOIHBIE U
naboparopHbeie. MoaenupoBaHue B 3KOJOTUU. MOHHUTOPUHI OKpY>KAIOUIeH Cpenbl: JIOKaJIbHBIH,
pPErHOHANIBHBIN U TJI00aTbHBIH.

3Ha4yeHHEe SKOJIIOTMYECKUX 3HAHMM I 4elloBeKa. ODKOJOIMUECKOe MMPOBO33pDEHHE KaK OCHOBA
CBsi3el uenoBeudecTBa ¢ Ipupoaoid. opMUPOBAHUE SKOJIOTUYECKONW KYJIbTYPHl M 3KOJIOIMUECKON
I'PaMOTHOCTH HaCeJIECHUSI.

JleMoHCTpanuu

IToptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepiios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmuer u  cxemsl: «Paszmensr skomorum», «Metoabl skonorumy, «CxemMa MOHMTOPHHIA
OKPYXAaOILEH CpesibI».

JlaGopaTopHasn padora «/3yyeHue MeTo/1I0B IKOJIOTHYECKUX HCCIIECIOBAHUII.

Tema 7. Opranusmsl 1 cpea 00MTAHUA

Okonornueckue (HakTopbl W 3aKOHOMEPHOCTH HX JeicTBus. Kiaccmpukanus 5KOITOTHYECKHX
¢dakropoB: abuoTmueckue, OWOTHUYECKHE, AaHTpoINOreHHble. OO0mMe 3aKOHOMEPHOCTH IEHCTBHS
skonorndeckux QaxropoB. [IpaBuno mmammyma (K. Hlnpenrens, 1O. JIn6ux). TomepaHTHOCTD.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckne ¢akropsl. CBerT Kak dsKojoruyeckuit ¢axrtop. JlelicTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CHEKTpa Ha OPraHuM3Mbl. JKOJIOTHYECKHE TPYIMBl PACTEHUH M IKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CurnanbHas pois ceeta. oronepuoansm.

Temnepatypa kak okojormueckwii ¢axkrtop. JlelicTBMe TemmepaTrypsl Ha  OpPTaHU3MBI
IToliknnoTepMHbBIE U TOMOHOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.
BnaxrocTh Kak sxomormdeckwit (axrop. IlpucrmocoOienns pacTeHU K MOAIEP)KaHUIO BOIHOTO
Oanmanca. Kiaccudukanus pacTeHHWid MO OTHOMIEHWIO K Boxe. [IpucrmocoOneHus >KUBOTHBIX K
W3MEHEHHI0 BOAHOro pexuma. Cpenbl OOWTaHMS OpPraHW3MOB: BOJHAS, HA3eMHO-BO3AYIIHA,
MOYBEHHAs!, TTyOWHHAs MOINOYBEHHAs, BHYTpHOpPraHu3MeHHas1. Ou3nko-xumMuyeckne 0ocoOeHHOCTH
cpex oduTaHust opranu3MoB. [IpucrnocobaeHns OpraHu3MoB K )KU3HU B Pa3HBIX cpeiax.
buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJUYHBIE PHUTMBI.
[TpucnocoGIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM yCIOBUH JKU3HU.

XKuznennsle ¢opmbl opraHu3moB. [loHsTHEe 0 *)u3HeHHOU (Qopme. JKu3zHeHHBIE (OPMBI PACTCHHIA:
JIepeBbsl, KyCTapHUKHU, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OHOJIETHHE TpaBbl. JKU3HEHHBIE (POpMBI
KUBOTHBIX: THIPOOHOHTHI, TeOOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHUSI U 00pa3a >KU3HH.
buorndeckne ¢akTopel. Buabl OMOTHYECKMX B3aMMOICHCTBHIA: KOHKYPEHIIHS, XHIIHAYECTBO,
cuM6ro3 u ero ¢opmsel. [lapazutusm, Koomeparus, MyTyalnu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHn4YecTBO). Herpodudeckne B3ammoneicTBus (Tormmueckue, (opudeckue, dabpudeckue).
3HayeHne OMOTHYECKUX B3aUMOICHWCTBUI IS CYIIECTBOBAHUS OPraHM3MOB B cpene OOUTaHUS.
[IpyHUMI KOHKYPEHTHOI'O UCKITFOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxeMbl: «JKomoruueckue (axTopb», «CBETOBOM CHEKTP», «IDKOJOTHUECKHE TPYIIIIBI
KUBOTHBIX 10 OTHOILIEHUIO K CBETY», « TeIIIOKpOBHBIE JKUBOTHBIE, «XOJOAHOKPOBHBIE )KUBOTHBIEY,
«PU3HONIOrMYECKUE aJanTalui >KUBOTHBIX», «Cpelapl OoOMTaHUs OpraHu3MoBy», «buonornueckue
put™bl», «KusHeHHBbIe (QOpMBI pacTeHHit», «KHU3HEHHBIE (OPMBI KHBOTHBIX», «IKOCHCTEMA
LIIMPOKOJIUCTBEHHOIO Jieca», «IKOocHcTeMa XBOWHOro jeca», «llenu nutaHusy», «XUIIHUYECTBOY,
«[Tapazutuzm», «Konkypenuus», «Cumomos», «Kommencanusm.

OO6opynoBanue: repdapuy pPacTEHUH M HKUBOTHBIX, MPUCIOCOOJNEHHBIX K BIMSHHUIO Pa3IMYHBIX
HKOJIOTHUYECKHX (PAaKTOPOB, TepOapuu CBETONMIOOUBBIX, TEHETIOOUBBIX U TEHEBBIHOCIHUBBIX PACTCHUH,
CBETOJIIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHS, repOapry M KOJUICKIIUU
TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHH, uydyena NTUL W 3Bepei, repoapuu
pacTeHuid, OTHOCALIMXCS K rurpopuram, kcepopuram, Me30puTaM, KOMHATHbIE PACTEHUS JaHHBIX
TPy, KOJJIEKIUU KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX cpellax, repdapuu U KOJUIEKIUU PAacTeHUHN U
KUBOTHBIX, 00Ja/1al01UX YepTaMH MPHUCIIOCOOIEHHOCTH K CE30HHBIM MU3MEHEHUSIM YCIOBUN JKU3HH,
repbapuu W KOJJIGKUMU PACTEHUH M JKUBOTHBIX PpA3JIMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIIHUU
KUBOTHBIX, YYaCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.



JlabopaTopnas padora «BrisBieHue npucnocoOIeHNi OpraHM3MOB K BIUSHUIO CBETa.
JlabopaTopHasi padota «BrisBiieHHe NpUCIOCOOICHUI OPraHU3MOB K BIMSIHHIO TEMIIEPATYPBD.
JlabopaTopHasi padoTa «AHaTOMHYECKHE OCOOCHHOCTH PAaCTEHUH U3 Pa3HBIX MECT OOMTAHUSD.
Tema 8. JkoJiorusi BUAOB ¥ MOMYJISAIHIA

DKOJIOrMYecKrue XapakTepucTuku mnonynsuuu. [lomymsauus kxak Ouonormyeckas cucrema. Poinb
HEOTHOPOIHOCTHU Cpeibl, GU3NYECKUX 0apbepoB U OCOOCHHOCTEH OMOIOTUHU BUAOB B (HOPMUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl mnonyisuuil. OCHOBHBIE TOKa3aTelyd MOMYISIIUU: YHUCIEHHOCTD,
IJIOTHOCTh, BO3PAcTHAsl U IOJIOBasi CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaIusl.

DKoJoruyeckas CTpykrypa nonyiasiguu. OLieHKa YUCIEHHOCTH NonyJsiuuy. J{uHaMuka nonyasiuud 1
e€ perymauus. buoTuueckuil noTeHUMan NOMYISIUUU. MonaeaupoBaHWe IWHAMUKH MOMYJISLUU.
Kpusbie pocra uwnciaenHoctun momynsuud. KpuBble BBDKMBAHUS. Perymsanus YWCICHHOCTH
MOMYJIALNAN: POJIH (PAaKTOPOB, 3aBUCSIINX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUN
BuOB (1- 1 K-cTparterun).

[Tonsite 00 skomornyeckoil HUIIEe BUAa. Mectooduranue. MHOrOMEpHAss MOJIENb IKOJIOTHIECKON
Humm Jx M. XarumHcona. Pasmepsl skonoruueckoil Humd. [loTeHnmanbHas u peanu3oBaHHas
HUIIN.

Bua kak cucrema nomynsuuil. Apeansl BUJ0B. BUIbl M UX JKU3HEHHBIE CTPATErHH. DKOJIOTUUYECKUE
SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI 1 MUTPAIINI )KUBOTHBIX. brosjornueckrne NHBAa3UN 9yKEPOITHBIX BUIOB.
JdemMoHcTpanuu

IToptper: I>x. M. XaT4nHCOH.

Tabmumpr W cxeMbl: «JKOJOTHUECKHE XapaKTePUCTHKH Tomyisumy, «lIpocTpaHcTBeHHas
CTPYKTypa momynsiuun», «BozpacTHeie mnupamuabl mnonyisuun», «CKOpOCTh — 3aceleHust
MOBEPXHOCTH 3eMJIM pa3lIMYHBIMH oOpraHusMamuy, «Mogenb skomorudyeckor Humu Jx. U.
XaT4uHCOHAY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJICKIIUH KUBOTHBIX.

JlabopaTopHnasi padora «IIprucrnocoOaeHus cCeMsSH pacTeHUH K PACCEICHUIOY.

Tema 9. Jkos10rus cooduecTs. IKOJIOrHYeCKHE CHCTEMBI.

CoobmiectBa oprann3mMoB. buorienos u ero crpykrypa. CBsizu Mex1y OpraHu3MamMy B OHOLIEHO3€.
Okocucrema kak oTkpbiTasg cucrema (A. [[x. Tencmu). OyHKIMOHATBHBIC OJOKH OPraHW3MOB B
HKOCUCTEME: MPOIYLEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHu. Tpoduueckue nenu u
cetu. AOuoruueckue Omoku 3kocucteM. [IouBbI M Wbl B 3KOocHcTeMax. KpyroBopor BemecTB u
IIOTOK PHEPTHH B SKOCHCTEME.

OcCHOBHBIE MMOKa3aTeNM 3KOCHUCTeMbl. buoMacca u mpoaykius. DKOJOTMYECKHe MUpPaMUAbl YHCEN,
OMOMAacCChl ¥ SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpouiku. @uyxmyayuu. HanpasieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — CyKIeccuu. [lepBHYHBIE M BTOPUYHBIC CYKLIECCHH U HX
NPUYMHBL.  AHTPONOIreHHblE  BO3JEHCTBUS  Ha  cykueccuu. KimmakcHoe — coo0IecTBo.
Buopa3znooOpasue 1 mosHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.
[IpuponHbie FKOCUCTEMBL. JKOCUCmeMbl 03ED U peK. DKocucmembl MOpell U OKeaHo8. IKOCUcmembl
MYHOp, 1eco8, cmenell, NyCmbitb.

AHTpPONOreHHbIE 3KOCUCTEMBI. Arpo3dkocucTema. ArpoueHos. Pa3nnuus Mexay aHTpOIOreHHbIMUA U
MPUPOIHBIMUA SKOCHCTEMaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOookocucTeM. [oponackas ¢uopa u  (ayHa.
CunanTponu3anus ropojackoit haynsl. buomorndeckoe n X03siCTBEHHOE 3HAUEHUE arPOIKOCHCTEM
1 ypOo3KOCHCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aWMOACWCTBUI OpPraHM3MOB B JKocucTeMax. Ponb
KACKaoHo20 3¢hehekma u 6uU006-30upukamopos (Kuouevlx 6udos) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPIHMM W BEIIECTB MEXAY CMEXHBIMUA 3KOCHUCTEMaMH. Y CTONYMBOCTH
OpPraHu3MOB, MONYJSALUUN U 3KOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U @HTPOMOI'€HHbBIX BO3JCHCTBUA.
Mexanuzmvl 6030elicmeuss 3a2pA3HEHUl PA3ZHLIX MUNOE HA CYOOP2AHUBMEHHOM, OPSAHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCMEMHOM  YPOBHAX,  OCHOBbL  IKOJO2UHECKO20  HOPMUPOBAHUS
anmponocenno2o 6osoeticmaus. MeTononoruss MOHUTOPUHIA E€CTECTBEHHBIX W aHTPOINOTE€HHBIX
skocucteM. JlemoHcTpannu



[Toptper: A. Ix. Tencnu.

Tabmuuber m  cxembl: «CTpykTypa OHOIEHO3a», «ODKOCHUCTEMA IMHPOKOJIMCTBECHHOIO JIecay,
«JKocucTeMa XBOWHOro Jjeca», «DyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B HIKOCHCTEME,
«KpyroBopor BemectB B 3kocucreme», «llenmu nuTaHus (mactOMILHAs, JAETPUTHAS)»,
«QKonoruyeckas MupamMuaa 4Yucen», «IKOJOrMueckas Mupamuaa Ouomacch», «IKOIOrHuyecKas
nupampza sHeprumn», «OOpazoBanue Oonota», «llepBuunas cykueccus», «BoccraHoBieHue seca
mocye mnoxkapay, «JKocucTeMa o03epay, «ArporeHo3», «KpyroBopor BemecTB M MOTOK YHEPTUU B
arpoueHose, «[Ipumepsr ypboskocuctem.

O6opynoBanue: repOapuy pacTeHH, KOJUIEKIIMM HACEKOMBIX, dydera NTHI[ U 3Bepel, repOapuu
KYJIBTYPHBIX U IUKOPACTYIIUX PACTCHH, aKBAPUYM KaK MOJIETb YKOCHCTEMBI.

IIpakTnyeckas padora «3yuenue u onucanue ypo03KOCUCTEMBD».

JlabopaTopnasi padora «/3yuenue pazHooOpasusi MEIKHUX MMOYBEHHBIX YWICHHCTOHOTMX B Pa3HBIX
9KOCHUCTEMAX).

JKCKYpeust «OKCKypcusi B TUIMYHBI OuoreormeHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJBHBIN WU MIOMMEHHBIH JIyT, 03€p0, 60I0TO)».

IKCKypeust «IKCKYpPCHS B arpodKOCHCTEMY (Ha IOJIe WU B TETUTMYHOE XO3SHCTBO)Y.

Tema 10. buocdepa — riiodanbHas IKocHCTEeMA

buocdepa — obmernanerapras o0oouka 3eMiIM, TN CYIIECTBYET HIIM CYIIECTBOBAJIA JKU3HD.
Pa3zBuTne npencraBnenuii o bmocdepe B Tpyaax J. 3tocca. Yuenne B. U. Bepranackoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ coctas. XKusoe BenecTBo 6uocheps! U ero pyHKIUH.

3akoHOMepHOCTH  cymiecTBoBaHus Onoceprl. Ocobennoctn Omochepsl Kak —TI00ATBHON
sKocUCTeMBI. J[nHamuueckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BemecTs 1 OMOreoXuMU4IecKre
IUKITEI (yriieposa, azota). PuTMudHOCTS siBeHu# B Onocdepe.

3onaneHOCTE OMochepsl. [lonarne o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpa, XBOWHBIE Jieca,
CMEIIaHHbIE M IIMPOKOJUCTBEHHBIE Ji€Ca, CTENH, CaBaHHbI, ITyCTBHIHHM, TPOIHUYECKHE JIieca,
BBICOKOTOpbsl. KimMart, pacTUTEeNbHBIN U KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa W (YHKIUS XKUBBIX CHCTEM, OIICHKAa WX PECypCHOrO MOTEHIHada M OMOoCqepHBIX
G yHKIHA.

JdemoncTpaumnu

[Moprpetsi: B. U. Bepraackuit, 3. 3rocc.

Tabmunpst u cxemsl: «I'eocdeprr 3emnn», «KpyroBopor azora B npupoze», «Kpyrosopot yriepona B
npupozae», «KpyroBopor kucnmopona B mpupone», «KpyroBopor Boasl B mpupone», «OCHOBHBIE
ouombl cymmy», «Knmumarmdeckwe mosca 3emum», «TyHapa», «Taira», «CMemaHHBIA Jiecy,
«llupokonucTBeHHbIH ecy, «Crenby, «CaBanHay, «IlycTeiasmy, « Tponudyeckuit mecy.
O6opynoBanue: repbapuu paCTeHHUN pa3HbIX OMOMOB, KOJUICKITH )KHBOTHBIX.

Tema 11. UennoBek M OKpy:KaOIIAs cpeaa

DKONMOrM4ecKue KpH3HChl W WX NpUYMHBL. BosneiictBue uenmoBeka Ha Ouochepy. 3arps3HeHue
BO3AyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOH cpenbl. OXxpaHa BOJHBIX PECYpPCOB.
Pazpymenue nmouBsl. OxpaHa MoOYBEHHBIX pecypcoB. Mi3MeHeHne KiuMara.

AHTpONIOTEHHOE BO3JCHCTBHE HA PACTUTENBHBIA M JKUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO M
KHUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXpaHbl MpUpoasl. KpacHble kHUrn. Ocobo oxpaHsemble
npupoansie Tepputopun (OOIIT). boranuueckue capl 1 30010rHYECKUE TapKH.

OCHOBHBIE TPHUHLUIBI YCTOWYMBOTO PAa3BUTHA YENOBEUECTBA M MNPUPOABL. PammonanmbHOE
NPUPOAONONB30BaHUE W COXpaHeHHe Ouonormueckoro  pasHoooOpasus 3emum.  OOmme
3aKOHOMEPHOCTH TJIO0AIbHBIX JKOJIIOTHYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Hca U
€ro BEPOSITHBIE MOCIIC/ICTBHSL.

PazBuTne MeTONOB MOHHMTOpPHHIa pPa3BUTHS OIACHBIX TEXHOTEHHBIX mporeccoB. CucmemHuvle
uccredosanus  nepexooa K pecypcocbepezaiowjeli U - KOHKYPEHMOCHOCOOHOU  3Hepeemuxe.
Buonocuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvhvle un@opmayuonuvlie cucmembsl,
obecneuusarouue 00Cmyn K UH@GOpMayuu no coOCMosHUIO 0mMoenbHblX U008 u dkocucmem. OcrHosbl
9KOpeabuIumayuu IKocucmem U cnocobos 600pvbvl ¢ Ouonospedxcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCHEM.

JdemoHcTpanun



Tabmuupl u cxembl: «3arpsisHeHue atmocdepwl», «3arpsizHeHue ruapochepsl», «3arpsa3HeHHe
nouBbl», «llapaukoBeiii 3PdexT», «Ocobo oxpaHseMble NPHUPOIHBIE TeppuTOopun», «Moaenu
YIPABIISIEMOTO MUPAY.

O6opynoBanue: (ororpaduu OXpaHsSEMbIX PAacTCHUN W KMBOTHBIX KpacHoli kuurm Poccuiickoit
®enepanuu, KpacHol KHUTH peTHOHA.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBHIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUA K peE3yJbTaTaM OCBOEHHS OOYHYaIOIIUMUCS TpPOrpamm
cpeaHero oouero oopa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType TMUHOCTHBIX Pe3yabTaTOB OCBOECHHUS IIPOrPAMMBI 110 OMOIOTUH BBIJETICHBI CIIEAYIOIINE
COCTaBIISIIOIINE: OCO3HAHME OOYy4arOIIMMHUCS POCCHUHCKOM TIpaKJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIPENCTICHUIO, Haluyue MOmueayuu K
00y4eHHIo0 OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXIEHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATULMHA Pa3BUTUS OMOIOTMYECKOrO 3HAHUS, 20MOBHOCHb
U cnocobHocms 00YJAIONINXCSI PYKOBOICTBOBATHCS B CBOEH AEATENILHOCTH IEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME OHOJIOTMYECKOro OOpa3oBaHUs, Haauuue npagocoO3HaAHUs
9KOJIOTHUYECKON KYIBTYPBI, CHOCOOHOCMU CMABUMb 1IN U CTPOUTH KU3HEHHBIE TUIaHBI.
JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS NMPOrPaMMBbI IO OMOJIOTHH JIOCTUTAIOTCS B €AMHCTBE y4eOHOH U
BOCIIMTATEIPHON  JICATENBHOCTH B COOTBETCTBHH €  TPAAUIMOHHBIMH  POCCHUCKHMH
COIMOKYJTYPHBIMH, HCTOPHYECKHMH M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPHUHSATHIMA B
o0lIecTBe TMpaBWIaMH W HOPMaMH IIOBEJECHHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUS,
CaMOBOCTIUTaHHUS W CaMOPAa3BHUTHs, Pa3BUTHS BHYTPEHHEW MO3MIIMHM JMYHOCTH, MAaTPHOTH3MA W
YBOXEHHA K 3aKOHY M IIPaBOIIOPAIKY, YEJIOBEKY TpyJa M CTaplieMy IIOKOJIEHUIO, B3aWMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO M TPAJUIMSAM MHOTOHAI[MOHAIBLHOTO
Hapoaa Poccuiickoit @enepanyu, NpUpoAe U OKPYKAIOIIEN CpeLE.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS ydeOHoro mpenmera «buomorus» MOMKHBI OTpa)xarhb
TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UINEH JIMIHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX TPAAULIUOHHBIM LIEHHOCTSIM POCCHICKOro OOIIeCTBa, paciIupeHne >KH3HEHHOTO
OIBITA U ONbITA JIEATEIIBHOCTH B MPOLIECCE pean3allii OCHOBHBIX HAlpPaBICHUH BOCIUTATEIbHOU
NESITETbHOCTH, B TOM YHUCIIE B YaCTU:

1) rpamIaHCKOr0 BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTb I'PAKJTAHCKOH MO3UIIMH 00YJarOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O WiIeHA
POCCHUICKOTO 00IIIeCTBa;

OCO3HAaHUE CBOMX KOHCTHTYLIMOHHBIX IPaB M 0053aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKON AEATEIBHOCTH MPHU CO3/IaHUU yUEOHBIX MPOEKTOB, PELICHUU
Y4eOHBIX M [TO3HABATENBHBIX 3a/1a4, BHITOJTHEHUH OMOIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTB ONpPENeNATh COOCTBEHHYIO MO3HIINIO 110 OTHOIIECHHIO K SBJICHUSM COBPEMEHHOM KU3HU
1 OOBACHATH €€,

YMEHHE YYUTBIBATh B CBOMX JACHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aUMOJAEUCTBUS JItOIEH
C pa3HbIMH YOEXKIICHUSIMH, KYJIbTYPHBIMU IIECHHOCTSIMH U COLTUAIIEHBIM TTOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOT'O BBITIONHEHUS y4eOHBIX, TO3HABATEIBHBIX U
HCCIIEI0BATENbCKUX 3a/ay, YBAKHUTEILHOIO OTHOIIEHUS K MHEHHUIO OIIIOHEHTOB MpPH OOCYKICHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COIEPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAPHON U BOJOHTEPCKON AEATEIBbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUSA:

Cc(OPMHUPOBAHHOCTDb POCCUHCKON T'Pa)KITaHCKOW MJICHTUYHOCTH, NATPHOTH3MA, YBOKEHHS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH nepel PonuHOM, ropaoctu 3a cBOM Kpaid, cBoro PonuHy, cBoi
SI3bIK U KYJIBTYPY, IPOIIOE U HACTOSAIIEe MHOT OHAIIMOHAJIBHOT0 Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEIUIO M MaMSATHUKAM MPHUPOJIBL, TOCTHXKEHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPYIE;



CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCHIMCKUAX YYEHBIX B CTAHOBJICHUE W pa3BUTHE OWOJIOTHH,
MOHUMAaHHUS 3HAYCHUs! OMOJIOTMH B TIO3HAHUH 3aKOHOB MTPHUPOJIBI, B KH3HH YEJIOBEKAa U COBPEMEHHOT'O
o01iecTBa;

uaerHas yOeKJIEHHOCTh, TOTOBHOCTh K CIY)KEHHIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €ro
cynn0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAaHME IyXOBHBIX LIECHHOCTEN POCCUKCKOT0 Hapoaa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYalldl0 W TPUHUMATh OCO3HAHHBIC PEIICHHs, OPHCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWYMBOrO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJUTENSIM, CO3/JaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA LIEHHOCTEN CeMEMHON dU3HU B COOTBETCTBUU C TPAAUIUsAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOT0 BOCITUTAHMSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIFOYAsi 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CcropTa, Tpy/ia, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHKE 3MOIIMOHATIBHOTO BO3JICHCTBUS JKUBOW TIPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHUIO B pa3HbIX BHJIAX HCKYCCTBA, CTPEMIJICHHE MPOSIBJIATh KavyeCTBa
TBOPYECKOW JIMYHOCTH;

5) ¢usnueckoro BocnuTaHUs, (OPMUPOBAHUSI KYJLTYPbI 310POBbSi M 3MOIMOHAJLHOIO
Os1aromosyqus:

MOHMMAaHWE W peaju3ais 370pOBOro M Oe3omacHoro oOpa3za XKu3HU (3I0pOBOE TUTAHHE,
COOJIIOJICHUE THUTHEHUYSCKUX MPAaBUI M HOPM, COAJaHCHPOBAHHBIM DPEXHM 3aHATHH W OTIbIXA,
peryisipHas pu3uUecKasi akTHBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIICHHS K
COOCTBEHHOMY (DM3MUECKOMY U TICUXHUYECKOMY 370POBBIO;

MOHMMaHWE LEHHOCTH TPaBWJ WHAWBHUIYAJIFHOTO M KOJJICKTHBHOTO O€30MacHOrO IOBEACHUS B
CUTYaLUAX, YIPOXKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TIOCIIEACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS alKOoros, HApKOTHUKOB,
KypeHus);

6) TPy10BOI0 BOCIMTAHUSL:

TOTOBHOCTH K TPYIY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOM M COIHMAIbHOH HalpaBIeHHOCTH,
CIIOCOOHOCTh MHUIIMAPOBATh, IUIAHUPOBATH U CAMOCTOSTEIILHO BHIIOIHSITH TaKyIO AEATEIbHOCTD;
MHTEpeC K Pa3INuHbIM chepaM npodecCHOHANBHON AeATENIbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN
BBIOOp Oymymiei mpodeccun u peann30BHIBaTH COOCTBEHHBIC )KU3HCHHBIC TIIAHbI;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO W CAaMOOOPa30BAHMIO HA MTPOTSHKCHUH BCE )KU3HU;

7) 3K0JIOrM4€eCKOr0 BOCIIMTAHUS:

HKOJIOTHUYECKH I[eJIecO00pa3Hoe OTHOUICHHE K MPUPO/Ie KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAaHUS; TIOBBIIICHWE YPOBHS OKOJOTMYECKOM KyJbTYpbl: MpPHOOpPETEHHE  OIbITa
TUTAHUPOBAHUS MTOCTYIIKOB U OLEHKH WX BO3MOXKHBIX MTOCIEICTBHM ISl OKPYKAIOLIEH CPe/Ibl;
OCO3HaHUE III00ATBHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX PelIeHus;

CIIOCOOHOCTh HCIIONB30BaTh NPUOOpETaeMble TMPU HM3YUYEHUH OHOJIIOTMM 3HAHUS W YMEHHUS TIpU
pemeHny mpoOsaeM, CBS3aHHBIX C PAlMOHAIBHBIM MPHUPOAONOIb30BaHHEM (COOIIOJCHNE TPaBUII
MOBEJICHUSI B IPUPOJIE, HAIIPABICHHBIX HA COXPAaHEHHWE PAaBHOBECHUS B DKOCHCTEMaX, OXpaHy BHJIOB,
9KOCHCTEM, OMOChEephI);

aKTHBHOE HENpUSATHE NCHCTBUH, NMPHHOCAIIMX BpPEA OKpYKalolled NpPUPOAHOH cpene, yMEeHue
MPOrHO3UPOBATh HEOJIATOMPUSATHBIE YKOJOTMUYECKHE IMOCIECACTBHUS MPEANPUHIUMAEMBIX JICUCTBUN U
MPeJOTBPAIIATh HX;

HAJIMYHME Pa3BUTOTO SKOJIOTMYECKOTO MBIILUICHHS, YKOJOTHYECKONW KYJIbTYPHBI, ONbITAa AESTEIHHOCTH
OKOJIOTHUYECKOW  HAINpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS HMH B  IIO3HABATEIILHOM,
KOMMYHHUKATUBHOW U COIUAILHON MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU JEATEIbHOCTH
9KOJIOTHYECKON HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 IO3HAHMS:



c(OpMHUPOBAaHHOCTb MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
OOILLIECTBEHHONW IPAaKTUKHM, OCHOBAaHHOI'O Ha JAMAJOre KyJIbTyp, CIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIbTYPHOM MUPE;

COBEpPLICHCTBOBAHUE SI3BIKOBOI M UUTATENbCKOM KYJIbTYPbl KaK CpPEICTBA B3aMMOJCHCTBUS MEXIY
JIIOABMU U [TO3HAHUS MUPA;

NOHUMaHUe creun(UKN OUOJIOTMH KaK HayKH, OCO3HAHUSA €€ poiu B (JOPMUPOBAHUHU PALMOHAIBHOI'O
Hay4YHOTO MBIIUICHHsI, CO3JAHUU LEJIOCTHOTO MPEACTaBIEHUS 00 OKpYyXaloolleM MHpPE Kak o
€IMHCTBE IPUPO/IbI, YeIOBeKa U OOIIECTBa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U PEeIIeHUun
po0JIeM COXpaHEeHUs IPUPOIHOI'O PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUYUMOCTH OMOJIOTMM IJISi COBPEMEHHOW IMBWIM3AIMU: OOecredeHUs] HOBOI'O
YPOBHS pPa3BUTHsS MEAMLIUHBI, CO3[JaHHE NEPCHEKTUBHBIX OHMOTEXHOJOIMH, CIOCOOHBIX pelaTh
pecypcHble TMpOOJeMBbl pa3BUTHS YEJIOBEYECTBA, IIOMCKA IIyTeHd BBIXOAA M3 IJI00ATbHBIX
9KOJIOTMUECKUX IMpoOJieM U obecreueHusl nepexona K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
WCTOJIb30BaHHIO TPUPOHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHJAPTOB KHU3HH;
3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUH B LIEJSIX MOBBIIEHUS OOIIEH KyJIbTYypHl,
€CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOM dYacTH (YyHKIMOHAJIBHOH TI'PaMOTHOCTH
oOyuaronuxcsi, GopMUpyeMoil pu N3ydeHUn OUOIOTUH;

MOHUMaHHE CYHIIHOCTH METOJIOB ITO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
WCTOJIb30BaTh IMOJyyaeMble 3HAHUS Ui aHauu3a M OOBSICHEHUS SIBICHUI OKPY)KAIOIIEr0 MHUpa U
MPOUCXOIIUX B HEM U3MEHEHHH, yMEHHE J1eJIaTh 00OCHOBAHHBIE 3aKITIOUEHHS HA OCHOBE HAyYHBIX
(aKTOB M UMEIOIINXCS JAHHBIX C I[EJIBIO TIOITYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIS pEIIeHHs MpodiieM B
peaIbHBIX KU3HEHHBIX CUTYaIHSIX;

OCO3HAHME IICHHOCTHM HAay4YHOW JEATeNbHOCTH, TOTOBHOCTH OCYIIECTBIISATh HPOECKTHYIO H
UCCJIEJI0BATENbCKYIO AESTEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHWIO, K aKTHBHOMY
HOJIYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU.
METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTo Tpenmera «buoiorusy BKIIOYAIOT: 3HAYMMBIC
s (HOpPMHUPOBAHHUS MHPOBO33PEHUSI OOYYAIOMIMXCS MEKIUCITUIUIMHAPHBIE (MEXIPEIMETHBIC)
OO0IIIeHayYHBIC TIOHATHS, OTPAXKAIOIINE [IEJTOCTHOCTh HAYYHON KapTHHBI MUPA U CIIEIU(UKY METOI0B
MO3HAHMS, HWCIIONb3YEMBbIX B E€CTECTBCHHBIX HayKaxX (BEIIECTBO, JHEPrHs, SBIICHHE, IPOIECC,
cucTeMa, Hay4yHbId (DakT, TPHHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, HCCICIOBaHHE,
HaOOJICHNE, W3MEpEeHHe, OKCIEPHUMEHT W JIpyTHe); YHHBEpCalIbHBbIE YYeOHBIE JCHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKAaTHUBHBIC, PETYISATHBHBIE), oOecrieunBaromme (GopMupoBaHHE
(YHKIIMOHAIBHOM TPaMOTHOCTH W CONMAJIbHOW KOMIETCHIIMM OOYYaloIUXCs;, CIIOCOOHOCTh
00y4aroNIMXcs WMCIOJIb30BaTh OCBOSCHHBIC MEKIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS W
YHUBEpCaIbHbIC YICOHBIC ICHCTBHS B ITO3HABATEIHPHON U COMATBHON TPAKTHUKE.

B pesynbraTe m3ydeHus OWOJIOTMM Ha yYPOBHE CPEIHEro o0mIero oOpa3oBaHHs y OOYyYaromIerocs
OyayT copMHUpOBaHBI MMO3HABATEIIBHBIC YHHBEpPCAJIbHBIC Y4eOHBIC NEHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCalIbHbIE Yy4eOHBIC JCHCTBHS, pPETYIATUBHBIE YHUBEpCaJIbHbIC Yy4eOHBIC JICHCTBUS,
COBMECTHAS IEATEIBLHOCTD.

MeranpeaMeTHbIe Pe3yJabTaThl OCBOCHHS IMPOrpaMMbI CPEIHETO OOIIero 0Opa3oBaHUsS JIOJKHBI
OTpaKaTh:

OBiajieHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbLHBIMU JICHCTBHSIMH:

1) 6a3oBbIe JJOTHYECKHE AeHCTBHS:

CaMOCTOATEIbHO (HOPMYJIMPOBATH U aKTYaITM3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
WCIOJb30BaTh TPH OCBOCHHHM 3HAaHWH MPHEMBI JIOTMYECKOrO MBIIUICHUS (aHaiW3a, CHHTE3a,
CpaBHEHUS, Kjaccu(uKaiu, 0000IEeHN s ), PACKPLIBATHL CMBICT OMOJIOTMYECKUX TOHSTHH (BBIACIATD
MX XapaKTepPHbIC MPU3HAKH, YCTAHABINBATh CBS3U C IPYTUMHU MOHATUSIMH);

OTIPEJICNIATh 1IeNU JACATeNLHOCTH, 3a/JaBas MmapaMeTpbl U KPUTEPHH WX JIOCTHIKCHHS, COOTHOCHTh
pe3yabTaThl ACITEIBHOCTH C MTOCTABIICHHBIMH IIEIISIMH;

HCIIONIB30BaTh OMOJIOTHYECKUE TTOHATHS )11 0ObSICHEHUS (DAKTOB U SIBIICHUM KUBOW TIPUPOJIBI;



CTPOUTHb JIOTHYCCKUC PaCCYKIACHUA (I/IHI[yKTI/IBHLIe, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), BBISIBJISATDH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIUPOBATH BBIBOABI U
3aKJIFOYEHUS;

NPUMCHATD CXEMHO-MOJCJIBHBIC CPEACTBA AJIA IIPECACTABIICHUA CYIICCTBCHHBIX CBSI3€H M OTHOIIECHUM
B U3y4aeMbIX OHMOJOTMYECKUX OOBEKTax, a TaKKe MPOTHBOPEUMH pPa3HOTO POJa, BBHISBICHHBIX B
Ppa3JIMYHbIX PIH(bOpMaHI/IOHHI)IX HCTOYHHKAX,

pa3pabaThiBaTh IUIaH pelIeHUs MpPoOJIeMbl ¢ y4ETOM aHajdn3a HMMEIOIIUXCS MaTepUaNbHBIX |
HEMaTEpUaIbHBIX PECYPCOB;

BHOCHUTDb KOPPCEKTUBLI B ACATCIILHOCTH, OLCHHMBATHL COOTBCTCTBUC PE3YJILTATOB LCIIAM, OLCHUBATDH
pUcCKu HOCHCI[CTBPIIZ JCATCIIBHOCTH,

KOOPJMHHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSAX PEAIbHOI0, BUPTYAIILHOI'O 1 KOMOMHUPOBAHHOI'O
B3aMMOJICHCTBHS;

pa3BUBAaTh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUU KU3HCHHBIX HpO6JIeM.

2) 6a3oBbIe HCCaeN0BaATEIbCKHE AeHCTBHS:

BIIQJIETh HaBBIKAMHU  Y4eOHO-MCCIIEOBATENbCKOW ¥  TIPOCKTHOM  JESTEIbHOCTH, HaBBIKAMH
paspemieHusi mMpoOiIeM, CIHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOOB
peUICHrA MNPAKTHUYCCKUX 3aJa4d4, NPUMCHCHHIO pPa3JIMYHbIX METOAOB IIO3HAHHWA; HCIIOJIb30BATh
pa3jaru4HbIC BUAbL ACATCILHOCTHU IO IMOJIYYCHUIO HOBOI'O 3HAHHA, C€ro MUHTCpHpETaluu,
peoOpa3oBaHUI0 W TIPUMEHEHUIO B y4EOHBIX CHUTYyalHsIX, B TOM YHUCJIE MPU CO3MAHUM yYEOHBIX U
COIMAJIbHBIX ITPOCKTOB;

¢bopMUpOBaTh, HAyYHBIA THIl MBIIIICHHUS, BIIAJAETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBBIMU
IIOHATHUAMHA U METOAaMMU,

CTaBUTHh M (HOPMYITHPOBATh COOCTBEHHBIE 33a7a4l B 00pa30BATEIBHON ACATEIHPHOCTH U KU3HEHHBIX
CUTyalludX;

BBISIBJIATH TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJM3WpOBATH 3a1ady, BBIIBUTATH TUIOTE3y €€
pelIeHus, HaXOAUTh apTYMEHTHI JIJISl JOKa3aTelbCTBA CBOMX YTBEPXKICHUH, 33a/aBaTh MapaMeTphl U
KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBATH TIONYYCHHBIE B XOJ€ PEUICHHs 3a7add pe3yJabTaThl, KPUTHUECKH OICHUBATh X
JIOCTOBEPHOCTD, TIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CUTYaITHsIM, OIEHUBAThH MPUOOPETEHHBIN OITBIT;

OCYIIIECTBJIATh  IICJICHANPABICHHBI IOMCK IEpeHOca CPEeJCTB M CIIOCOOOB  JCHCTBHS B
poheCCHOHATBHYIO CPEIy;

YMETh IMEPEHOCUTH 3HAHMS B IIO3HABATEIIBHYIO M MMPAKTUICCKYIO 00IaCTH KU3HEACATCIIHHOCTH;
YMETh HHTETPUPOBAThH 3HAHUS M3 PA3HBIX MTPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJIEH, TpEJIaraTbh OPUTHHAIBHBIC TOAXOABl M PEIICHUS, CTaBUTh MPOOIEMBI H
3aJ1a4u, JOMyCKAOIINEe aIbTEPHATHBHBIC PEIICHUS.

3) padota c undgopmamnueii:

OPHCHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMHMopMaIuu (TekcTe y4eOHOro IMmocoOws, HaydHO-
MOMYJIAPHOW JIUTEpaType, OHMOJIOTMYECKHX CIIOBapsX MW CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax
JTaHHBIX, B IHTEpHETE), aHAIM3UpOBaTh WH(GOPMAIUIO Pa3IMYHBIX BHIOB M (HOPM IPEACTABICHHUS,
KPUTHUYECKH OIICHUBATH €€ TIOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

(dhopMyITUPOBAThH 3aIIPOCHI U MPUMEHSThH Pa3IUYHBIC METOMBI IPU TIOUCKE U OTOOpE OMOJIOrHYECKOM
nH(bOopMaIuu, HeOOXOJMMOM JIJIsl BBIMIOJIHCHUST YU4ECOHBIX 3a/1a4;

MpuoOpeTaTh  ONBIT  KCIOJNB30BaHHS  MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCITOJIb30BAHMSI PA3IMYHBIX TTIOUCKOBBIX CHCTEM;
CaMOCTOSATEIPHO BBIOMpATh ONTUMAIBbHYIO (OPMY TNPEIACTABICHUS OHOJIOTMYECKOW HH(OpPMAIUN
(cxembl, TpauKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JAPYTOE);

WCIIOJIb30BaTh HAYYHBIA S3bIK B KAUECTBE CPEJICTBA MPHU padbOTe ¢ OMOJOrMYecKor WH(POpPMAIIUECH:
MPUMCHATh XUMHUYECKHE, (HU3MYeCKHe M MaTeMaTHYeCKHe 3HAKM UM CHUMBOIBI, (POPMYIIHI,
ab0peBHaTypy, HOMEHKJIATypy, MCIOIb30BATh M MPEOOpPa3OBbIBATh 3HAKOBO-CUMBOJIUYECKHE
CpEeICTBa HAIJISAITHOCTH;

BJIQJIETh HABbIKAMHM PACMO3HABAHMS M 3aLIUTHl MHPOpPMALKU, UH(GOPMAIIMOHHOW O€30MacHOCTH
JIUYHOCTH.

OBJajieHue YHHBEPCAJTbHBIMM KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o01menne:



OCYLIECTBIISTh KOMMYHUKAI[MM BO BCeX cdepax >KU3HM, aKTUBHO Y4YacTBOBaTb B JHAJOre WU
JMCKYCCHU T10 CYILIECTBY 00CYy»/1aeMoil TeMbl (YMEHME 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJIbHO BBINOJHEHUs IpeAIaraéMoi 3ajaud, YYUTHIBATb HHTEPEChl M COIIaCOBAaHHOCTb
MO3ULUHI APYTUX YUYACTHUKOB JUAJIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpPEACTBAa OOLICHUS, IIOHUMATh 3HAYEHUE COLMUAIBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlMi, yMEeTh CMArdaTb KOH(DJIUKTBI U BECTH
NIEPEroBOpbI; BIaJETh PAa3IMUYHBIMU CIIOCOOAMH OOILEHHS M B3aUMOAEHCTBHS, IOHUMATh HAMEPEHUs
ApYrux JIIOJeH, MpOSBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECeTHHKY M B KOPPEKTHOH (opme
(bopMyJIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB.

2) coBMecTHAasl 1eSITeIbHOCTD:

MOHUMATh U HMCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW M MHJUBHUIYAIbHOW pabOThl MpU PELICHUU
Ouonornueckoi MpoOsemMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh IPUMEHEHHS TPYNIOBBIX (HopM
B3aMMOJICWCTBUS MPH peIIeHNH y4eOHOM 3a/1a4H;

BBIOMPATh TEMATUKY M METO/Ibl COBMECTHBIX JICHCTBHI € YUETOM OOIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KI0r0 4ieHa KOJUIEKTHBA,

MPUHUMATD IEJI COBMECTHOMN JEATEIbHOCTH, OPraHN30BbIBaTh U KOOPAMHUPOBATH AEHCTBUS IO €€
JOCTHKEHHIO: COCTABJIATh IUIAH JCWCTBHUM, PACHPENEeNsaTh POIU C y4€TOM MHEHHH Y4aCTHUKOB,
00CyXJIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOErO BKJIA/Ja W KaXKAOTO y4YaCTHHKA KOMAaHIbl B OOLIMI pe3yabTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTh HOBbIE MPOEKTHI, OLIEHUBATD U/IEU C MTO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH, TIPAKTHIECKON
3HaYMMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPATErMUYECKOE TIIOBEJCHHE B pPAa3NUYHBIX CHTYALUSAX, HPOSIBISATH
TBOPUYECTBO ¥ BOOOPAXKEHUE, ObITh MHUI[MATHBHBIM.

OsJageHne yHHBepCAJIbHBIMHU PEryJISTHBHBIMH JeCTBUAMM:

1) camoopranusanmsi:

UCIIOIb30BaTh OMOJIOrMYECKUE 3HAHUS Ul BBIABIECHHS MPOOIEM M UX PELIEHHs B KU3HEHHBIX U
Y4eOHBIX CUTYAIHSIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIeNIEBbIE U CMBICTIOBBIE YCTAHOBKU B CBOMX JEHCTBUSIX
Y MOCTYIIKAxX 10 OTHOLICHUIO K )KUBOW IPUPOJIE, CBOEMY 310POBBIO U 30POBBIO OKPYKAFOIIUX;
CaMOCTOSITEIBHO OCYIIECTBIIATh MO3HABATENbHYIO IEATEIbHOCTD, BBIABIATH MPOOIEMBI, CTaBUTh U
(bopMyIMpOoBaTh COOCTBEHHBIE 3ajaull B 00pa30BaTEIbHON AESTENBHOCTH U KU3HEHHBIX CUTYalUsAX;
CaMOCTOSITENIBHO COCTAaBJATh IUIaH pEIIEHHA MpoOJeMbl C YUETOM MMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BOBMOKHOCTEH M MTPEIITOYTCHHIA;

JIaBaTh OLEHKY HOBBIM CUTYaLHsM;

pacIIupATh paMKU y4€OHOI0 IIpeIMeTa Ha OCHOBE JIMYHBIX NPEANOUTEHUIH;

Jie1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEILCHHUE;

OLICHUBATh IIPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh ()OPMUPOBAHHIO U IMPOSIBICHUIO IIUPOKOH 3pYIULMU B pa3HbIX 00JacTAX 3HAHMH,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH yPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pE3yNbTaTOB LEISM;

BJAJIETh HAaBbIKAMHM [1O3HABATEIbHOW pedUieKCMM KaK OCO3HaHMs COBEpIIacMbIX JAeiicTBuil u
MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMH, MCIONb30BaTh MPUEMBI pedaeKcuu Juis
OLIEHKH CUTYallH, BBIOOPA BEPHOT'O PELICHNUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILEHHS 10 UX CHUKEHHIO;

IPUHUMATh MOTHBBI U ApTyMEHTHI IPYTUX [IPU aHAIIN3€ PE3yIbTaTOB JEATEIbHOCTH;

3) npunsitue ceds U APyrux:

IPUHUMATH ce0s1, IOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX [IPU aHAIIN3€ PE3yIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MIPABO U MIPABO JPYTUX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYrOro YeloBeKa.

NPEJMETHBIE PE3YJIBTATBI



[IpenmeTHBIE pe3yabTaTHl OCBOEHUS CoAepKaHUs yueOHoro npeamera «buonorus» Ha yriyoaéHHOM
YpOBHE OpUMEHTHPOBaHBI HAa oOecreueHue MpoduiIbHOro o0ydeHus: oOydaromuxcs 6uonoruu. OHU
BKJIIOUAIOT: crienuduyeckne Uisi OMOJIOTMM HaydyHble 3HAHUS, YMEHHsS U CIIOCOOBI ACUCTBUU IO
OCBOEHHIO, MHTEPIIPETALUU U MPEOOPA30BAHUIO 3HAHUM, BU/IbI AEATEIHHOCTH IO MOJYYEHUIO HOBBIX
3HAHUWA U UX MPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B PEaTbHBIX JKU3HEHHBIX CUTYaLUAX.
[IpenMeTHBIE pe3yabTAThI MPEACTABICHBI IO TOAAM U3yYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHS ydeOHoro mnpeamera «buomorus» B 10 Knacce IOMKHBI
OTpa’kaTh:

cOpMUPOBAHHOCTh 3HAHUKH O MECT€ W POJM OHOJOTMH B CHCTEME €CTeCTBEHHBIX HAyK, B
(hOpMHUpPOBAaHUHU €CTECTBEHHO-HAYYHON KApTHUHBI MHpa, B MMO3HAHUHM 3aKOHOB MPHUPOIBI M PEUICHUH
po0JieM palMOHaIBLHOIO MPHPOIONOIH30BAHMS, O BKJIAJE POCCUUCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BuUTHE OHOJIOTHY;

BIIQJICHWE CHUCTEMOW OWONOTMYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
OMONIOTMYeCKue TEPMUHBI W TOHATHSA (KWU3HB, KIETKA, OpraHu3M, MeTaboln3M, TOMEeOoCTas,
CaMOpETYJISALMSA, CaMOBOCIPOHM3BEICHHUE, HACIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U DPa3BUTHE),
ouonornueckue teopuu (knerounas treopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHoct T. Moprana), yaenus (H. V. BaBunoBa — o mieHTpax MHOrooOpaszus u
MIPOUCXOXKICHUSI KYJIbTYPHBIX PAaCTeHHI), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB MEPBOTO MOKOJICHHS,
pacIeruIeHns, YACTOTHI TaMeT, He3aBUCUMOTr0 HaciieoBanus ['. MeHiemns1, TOMOJIOrHYeCKUX PsJIOB B
HacyencTBeHHoN n3MeHunBocTH H. V. BaBuiosa), mpuHIMITEI (KOMIUIEMEHTApHOCTH);

BJIQJICHWE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHHWSA, WCIONB3yeMbIX B OHOJIOTHYECKUX
WCCIIEIOBAHMSIX )KUBBIX OOBEKTOB (OMHCaHNe, H3MEpEeHHE, HAaOII0eHNE, YKCTIEPUMEHT);

YMEHHE BBICTATh CYIIECTBEHHBIE NPHU3HAKU: BHPYCOB, KIETOK TMPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpTraHW3MOB, B TOM 4YHCJEe OakTepuid, rpuOOB, pacTCHHIA,
KMBOTHBIX M YEJOBEKa, CTPOEHHUS OPTaHOB M CHCTEM OPTraHOB PACTEHUH, KMBOTHBIX, UYEIIOBEKA,
MIPOIIECCOB KHU3HENCSATEIBHOCTH, MPOTEKAIOIINX B OPraHM3MaxX PACTeHUH, JKUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX TIPOIIECCOB: OOMEHa BEIIECTB (MeTabOoM3M), TPEBpAIICHUS YHEPTUH, OpPOKCHHUS,
aBTOTPO(HOTO M TeTepOoTPO(MHOTr0 TUTIOB MHUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Me03a,
raMeToreHe3a, SMOpHoOreHes3a, MOCTIMOPHOHAIBHOTO PA3BUTHSA, PAa3MHOKEHUS, WHAWBUIYaJIHHOTO
pasBUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOpA;
YMEHHE YCTaHABJIMBATh B3aHMMOCBSI3M MEXIY OPraHOMAAMHU KIIETKH U MX (YHKIUSAMH, CTPOSHHEM
KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKAY OpraHaMd M CHCTEMaMH OPraHOB y PAacTEHHIA,
KMBOTHBIX M YEJIOBEKa M MX (YHKIHSAMH, MEXKAY CUCTEMaMH OpPraHOB M UX (DYHKUIUSAMH, MEXKITY
JTaramMy 0OMeHa BELIeCTB, ATallaMH KJIETOUYHOI'O IIUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPraHU3MOB, dTalaMu
AMOPHOHAIHHOT'O PA3BUTHS, TEHOTUTIOM U ()EHOTUTIOM, (DEHOTUTIOM U (DaKTOpaMH CpeJibl OOUTaAHHUS;
YMEHUE BBISBIATH OTJIMYUTENbHBIC TPU3HAKHU JKUBBIX CHCTEM, B TOM YHCJIE PACTCHH, )KUBOTHBIX U
YeJI0BeKa,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIME AapPTyMEHTBI, OHMOJNIOTHYECKYI0 TEPMHUHOJOTHIO U
CHMBOJIUKY JUIS JOKA3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHE pemaTh OHOJIOrMYecKue 3aJadyd, BBUBIATh NPUYUHHO-CIICACTBEHHBIE CBS3H MEXIY
UCCIIEyeMbIMA OMOJIOTMYECKHMMHU TPOLECCAMU U SIBICHUSMH, JIeNIaTh BBIBOABI M IPOTHO3BI Ha
OCHOBaHUH TOJTy4YEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOMHATH J1Ta0OpaTOpHbIE M MpPaKTHYECKHE paboThl, coONI0naTh MpaBWia mpu padoTe ¢
y4eOHBIM 1 Ta0OpaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIABUTaTh THIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAILHBIMU CPEICTBAMH, (POPMYIUPYS eNTh
WCCIIEIOBaHUS, aHATM3UPOBATH MOJIYYCHHBIE PE3YNIbTAThI U IENIaTh BHIBOIBI;

YMEHHUE y4acTBOBAaTh B y4eOHO-MCCIIEIOBATEIbCKONH paboTe 1Mo OMOJIOTMH, KOJIOTUU U MEAWLIUHE,
NPOBOAMMOIM Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, M IyOJMYHO MPEICTABISATH MOJTYYECHHBIC
pe3ybTaThl HA YYCHHYECKUX KOH(EPEHIUIX;

YMEHHME OLIEHHMBATh AITHUYECKUE AaCMEKThl COBPEMEHHBIX MCCIEIOBAaHUN B 00JaCTH OHOJIOTUU H
MEAMILMHBI (KIOHMPOBaHHE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMIPABICHHOE U3MEHEHHE T'eHOMa U
CO3/1aHUE TPAHCTE€HHBIX OPTaHNU3MOB);

YMEHHE OCYILECTBIISTh OCO3HAHHBIN BBHIOOp OyAyliel npodeccuoHanbHON NeSTeNbHOCTH B 001aCcTH
Ouonoruv, MeAMLMHBI, OHOTEXHOJOIMHM, BETEPUHAPUHU, CEIbCKOrO XO3siiCTBa, MUIIEBON
MPOMBILUIEHHOCTH, YIJIyOJIATh MO3HABaTENbHBI MHTEPEC, HAlpaBJICHHbIH Ha OCO3HAHHBIA BHIOOP



COOTBETCTBYIOLIEH Npodeccur U MPOAODKEHUE OMOJIOrMYecKOoro oOpa3oBaHHs B OpraHU3aIUsAX
cpenHero MpoQeCCHOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTHBIe pe3ynabTaThl OCBOSHUS ydeOHoro mpeamera «bwomnorus» B 11 knacce ITOIKHBI
OTpakaTh:

cOpMUPOBAHHOCTh 3HAHUH O MECT€ W POJM OHOJOTMH B CHCTEME €CTeCTBEHHBIX HayK, B
(hopMUpPOBaHUY COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB TPUPOIBI
Y PEICHUH SKOJIOTHYECKUX MPOOJIEM UeIOBEYECTBA, a TAKXKE B PEUICHHH BOMPOCOB PAIlMOHATBHOIO
MIPUPOIONIONB30BaHMsI, U B (OPMHUPOBAHMM IIEHHOCTHOIO OTHOIIEHHUS K MPHUPOAE, OOIIECTBY,
YeJIOBEeKY, O BKJIAJIE POCCUIMCKHX M 3apYOEKHBIX YIEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHMM, KOTOpasi BKIIOYAET OMpeesieHUs] U TIOHUMaHue
CYIIHOCTH OCHOBOIIOJATalONIMX OHOMOTMYECKHMX TEPMHHOB W TOHATHH (BUA, SKOCHCTEMA,
6uoctepa), Ouonornueckue Teopuu (3BonmonnoHHas teopus Y. JlapBuHA, CHHTETHYECKass TEOpuUs
sBomonnn), yderus (A. H. CeBepuoBa — o myTsx u HampaBieHusX sBomonnn, B.J. Bepranckoro —
o Ouocdepe), 3akoHbl (reHeTnyeckoro paBHosecus JIx. Xapaum u B. BaitnOepra, 3apossliieBoro
cxonctBa K. M. bopa), mpasuna (Munumyma lO. JIlubuxa, skomornueckod mupaMuibpl SHEPTUN),
runores3sl (runote3a «mupa PHK» V. ['unbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOAAMH HAay4YHOTO TMO3HAHMS, WUCIOJIb3YEeMbIMH B OMOJOTHYECKUX
MCCIIEIOBAHMSIX )KUBBIX OOBEKTOB M SKOCHCTEM (O CaHue, U3MEpEHUE, HaOIIt0IEeHUE, SKCIIEPHUMEHT),
crioco0aMu BBISIBJICHUS U OLIEHKHA aHTPOTIOTC€HHBIX N3MEHEHUH B TIPUPOJIC;

YMEHHE BBIIEISATh CYNIECTBEHHBIC MPHU3HAKW: BHJIOB, OMOTEOIIEHO30B, YKOCHCTEM H OHOChEpHI,
CTaOMIIM3UPYIOMIETO, JBUKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpA, aIONaTpu4ecKoro u
CHUMIIATPUIECKOTr0 BU000pa30BaHMs, BIUSIHUS JBMKYIIIAX CHJT DBOJIOIMU HA TeHOMOH/T TTOMYJISIIHH,
MIPUCIIOCOOJIGHHOCTH OpPraHW3MOB K cpejie OOWTaHWs, YepelOBaHWS HAIPABJICHUW JBOJIOINUH,
KpyroBOpOTa BEIIECTB M IMOTOKAa DHEPTHMH B DKOCHCTEMaX; YMEHHE YCTaHABJIMBATH B3aMMOCBSI3U
MEXIy MPOLECCaMU 3BOJIIOLNH, IBIKYIIMMU CHJIAMH aHTPOIIOTeHE3a, KOMIIOHEHTAMHU Pa3IHMYHBIX
HKOCHUCTEM H MPHUCIIOCOOICHNUSIMHI K HUM OPTraHU3MOB;

YMEHUE BBIABIATH OTIIMYUTEIbHBIE MTPU3HAKH JKUBBIX CHCTEM, MPHCIIOCOOIEHHOCTh BUIOB K cpejie
oburtanus, abMOTHYECKUX U OMOTHUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aWMOCBS3EH OpPraHM3MOB B
coo0I1ecTBax, aHTPOIIOT€HHBIX N3MEHEHHUH B 9KOCHCTEMaxX CBOEil MECTHOCTH;

YMEHHE UCIIONIb30BaTh COOTBETCTBYIOUIME APTyMEHTHI, OHMONOTHYECKYI0 TEPMHUHOJOTHIO |
CHMBOJIUKY [UI JOKa3aTeNbCTBA pPOACTBA OPraHU3MOB Ppa3HBIX CHUCTEMAaTHYECKUX TPYII,
B3aMMOCBSI3M OpPTaHU3MOB M Cpelabl OOMTaHMS, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUs MHOrooOpas3usi BHJOB M D3KOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHUS IPHPOABI U
YeJI0BEYeCTBA,;

YMEHHE pemaTh OHOJIOrMYecKue 3aJayd, BBUBIATh HPUYUHHO-CIICACTBEHHBIE CBS3H MEXIY
UCCIIEyeMbIMA OMOJIOTMYECKHMMH TIPOLECCAMU M SIBJICHUSMH, J€JNaTh BBIBOABI M IMPOTHO3BI HA
OCHOBAHUH TOJTy4EHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE M MPaKTHUECKHEe paboThl, coOMronaTh MpaBuiia mpu paboTe ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYIOBaHHEM;

YMEHHUE BBIIBUTATh TUIIOTE3BI, POBEPSTH UX SKCIIEPUMEHTAIBHBIMH CPEICTBAMH, (POPMYIHPYS LIEb
WCCIIEIOBaHUS, aHATM3UPOBATH MOJYYCHHBIE PE3YJIbTATHl U JIeNIaTh BHIBOBI;

YMEHHE y4acTBOBAaTh B yueOHO-HCCIIEOBATEIbCKONH paboTe 1Mo OMOJIOTHH, YKOJIOTUU U MEAWLIUHE,
MPOBOAMMOM Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, W IyOJIMYHO MPEACTABISATH IONyYCHHBIC
pe3ynbTaThl HA YYCHHYECKUX KOH(EPEHIUIX;

YMEHUE OIICHUBAThH TUITOTE3bl U TEOPHH O MPOUCXOKJICHUH KU3HH, YEJIOBEKa U YETIOBEYECKUX pac, O
MPUYMHAX, TIOCJIEACTBUAX U CIIOCO0aX MPeIOTBPALICHHS TTT00aTbHBIX N3MEHEHNH B Ouocdepe;
YMEHHUE OCYIIECTBISITH OCO3HAHHBIM BBIOOp Oyaymiei mpodeccHoHaTbHON NesSTeNbHOCTH B 00JIacTh
OMONOTHH,  OSKOJNOTHH, IPHPOJONOIH30BAHUS, MEIHUIIMHBI, OHOTEXHOJOTWH, TICUXOJIOTHH,
BETEpUHAPUH, CEIBCKOTO XO3SICTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YINIYOJSATh MO3HaBaTEIbHBIN
MHTEPEC, HANpPaBJICHHBIW HAa OCO3HAHHBIM BHIOOp COOTBETCTBYIOIIEH MpOoeccuu M MPOAOIKEHUE
OMOJIIOrMYecKOro 00pa30BaHMS B OpPraHMU3AlMIX CPEIHEro MNpo(ecCHOHATbHOTO M BBICIIETO
oOpa3oBaHUs.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC Ne n/m HaumeHoBaHue Koaun4yecTBO 4acos JJIeKTPOHHBbIE
pa3aesioB M TeM (uudposbie)
NporpamMMmbl o0pa3oBaTejIbHbIE
pecypchbl
Bcero Konutr IIpakTuyeckue padorsl
poJb
HbIe
padort
bl
1 buonorus kak Hayka 1 https://resh.edu.ru/
2 JKuBble cucTembl 1 X 2 https://resh.edu.ru/
M3y4eHUE
3 Buonorus KieTku 2 https://resh.edu.ru/
4 XuMuyeckas 10 https://resh.edu.ru/
OpraHu3alusl KIETKU
5 Crpoenue u GyHKIUN 8 1 https://resh.edu.ru/
KJIETKU
6 OOMeH BelIeCcTB U 9 0.5 https://resh.edu.ru/
MIPEBPALLIEHUE SHEPIUH B
KJIETKE
7 Hacneacreennas 9 https://resh.edu.ru/
nHbopMaIus u
peanu3anus e€ B KJIETKE
8 JKu3HeHHBIA KT 6 1 https://resh.edu.ru/
KJIETKU
9 Crpoenue 1 HyHKIUN 17 1 https://resh.edu.ru/
OpPraHu3MOB
10 PasmuOXeHuEe U 8 15 https://resh.edu.ru/
pa3BUTHE OPTaHU3MOB
11 I'eneTrKa — HayKa O 2 0.5 https://resh.edu.ru/
HACJIEICTBEHHOCTH U
M3MEHYMBOCTHU
OpPraHu3MOB
12 3aKOHOMEPHOCTHU 10 1 https://resh.edu.ru/



13

14
15
16

17

OBILEE
KOJIMYECTBO YACOB
I10 TIPOTPAMME

11 KJTACC Ne n/m

Bcero

HAaCJICACTBEHHOCTH
3aKOHOMEPHOCTHU
HW3MEHUYHMBOCTH
I'eneTnka yenoBeka
Cenexuust OpraHu3MoB
buorexnomorus u
CHUHTETHYECKas
ouosorus

PesepBHOE Bpems

102

HaumenoBanue pa3esioB u
TeM NMPOrpamMMbl

3apok/ieHne U pPa3BUTHE

9BOJIFOLIMOHHBIX
MpEJICTaBICHUH B
ounosoruu
Muxkpo3Bononus 1 e€
pe3yabTaThl
MaxpoaBonronus 1 eé€
pe3yabTaThl
[Ipoucxoxaenue u
pa3BUTHE KU3HU Ha
3emie
IIpoucxoxnenue
YEJIOBEKa —

w

[EEN

4

14

15

10

KoJuu4yecTBO 4acoB

Kour
poJib
HbIe
padort

bl

1.5

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/
9

JnexTpoHHbIe (UG pPOBbIE)
o0pa3oBaTeiibHbIE pecypChl

IIpakTuyeckue padoTbl

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



10
11

12

OBLLEE
KOJIMYECTBO YACOB
I10 TIPOTPAMME

AHTPOIIOT€HE3
DKoJorusi — Hayka o
B3aMMOOTHOIICHUAX
OpraHu3MOB U
HaJOPraHU3MCHHBIX
CUCTEM C OKPYKaroLIEl
cpenoit

Opranusmel 1 cpeia
oOuTaHus

DKOJIOTHS BUIOB U

MO YJIALAN

DKOIOorHs COOOIIECTB.
DKOJIOTMYECKHUE CUCTEMBI
buocdepa — rmobansHas
IKOCHCTEMA

Yenosek u
OKpY’Karolas cpeaa
PezepBHOE Bpems

102

12

6

oo

0.5

1.5
0.5

0.5

7,5

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/
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11
12
13
14

15
16
17
18
19
20

21
22
23

24
25

26

27
28

29
30
31
32
33
34

35
36

TEMA VPOKA

buosorus kak KOMIIEKCHAs HayKa U KaK 4acTh COBPEMEHHOTO 00IIecTBa
JKuBble cuCTEMBI U UX CBOMCTBA

VYpoBHeBas opranuzanus xKuBbix cuctem IlpakTudeckasi padora
«/cnonp30BaHNe Pa3IMYHBIX METOJIOB MIPU U3YUCHHUH KUBBIX CUCTEM.
Ucrtopust oTkpbITUS U M3y4YeHUs KieTku. Kierounas teopus.

MeTo 1l MOJIEKYIISIpHOM U KieTo4yHOH Ouonoruu. IlpakTudyeckas padora
«M3y4yeHne MEeTOI0B KJIIETOUHOU OnoJioruu (xpomatorpadusi, snekrpodopes,
maddepennnansHoe nentpupyruposanue, [1LIP)»

XUMHUYECKUI COCTaB KIETKU. Boja 1 MUHEpaJIbHBIE BELIECTBA.
XUMUYECKUI COCTaB KIETKU. Boga 1 MUHEpaJIbHBIE BENIECTBA
Opranuyeckue BelecTBa KJIETKH — OJIKH.

JladopaTopHnas pa6ora Nel «OOHapyxeHHne OEIKOB C IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

Opranuyeckue BEIecTBa KJIETKU — YIII€BOIbI.

Oprannydeckue BenecTBa KIECTKH — JTUTTUIBL.

Hyxneunoseie kucnotsl. Ctpoenue u pynkuu JJHK.

Hyxneunossie kucnotsl. Ctpoenue u pynkuuu PHK, ATO
JladopaTopHas pa6ora Ne2 «/ccnenoBanne HyKJIEMHOBBIX KHCIIOT,
BBIJISJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY

MeTo1bl CTPYKTYpHOM OHOJIOTHH.

Tune! knetok. [IpokaproTnyeckas Kierka.

CrpoeHue sykapruoTHYECKOUM KIeTKHU. [IoBepXHOCTHBIN amnmapat KIeTKH.
IIpakTHyeckasi padora «3yueHne CBOWCTB KIETOYHOW MEMOpaHbI»
[uTomna3zma u €€ opraHouIbl.

JlaGoparopHas padora Ne3 «lccnenoBaHue mia3mMoin3a U Iermia3MoIn3a
B PACTUTEIBHOU KIETKE)

HemeMOpanHbie OpraHou bl KIETKH.

Crpoenue u GyHKUIUU Apa.

CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK dyKapuoT. JlaboparopHasi padora
Ne4 «M3ydyeHne CTpoeHHUs KIIETOK pa3JIMYHbIX OPraHu3MOBY

OOMeH BelecTB — METa0OTU3M.

JlaGoparopHasi padora NeS «/3yueHne KaTaIUTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpuUMepe aMuIas3bl WIK KaTajaa3bl)y.

JlabopaTopHasi pa6oraNe6 «lI3yueHue ¢pepMEeHTaTUBHOTO paCUICILICHUS
MEPOKCHJIa BOJOPO/IA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX)
ABTOTpOGHBIN TUTT 0OMeHa BeriecTB. POTOCUHTES.

[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3inuuHbiX GaKTOpOB Ha
CKOpOCTh oTOCHHTE3a. 3HaUeHUE POTOCHHTE3A.

ABTOTpOdHBIN THIT 0OMEHa BelecTB. XeMocuHTe3. JlabopaTopHasi padora
Ne7 «CpaBHeHHe MpoleccoB (POTOCUHTE3a U XEMOCHHTE3a)
DHepreTudeckuii 0OMeH — AUCCUMMUIISIIHS.

Dransl SHEPreTu4eckoro ooMeHa.

JlaGopatopHasi padora Ne8 «CpaBHeHuUe Npo1eccoB OpOKEHUs U
JBIXaHUS

Peaknuu marpuyHoro cunresa. [[puHIMN KOMIIJIEMEHTAPHOCTH B PEAKLIMIX
MaTPUYHOTO CHHTE3a

I'eneTnueckuii Ko, €ro CBOMCTRBA.

Cunres Oenka. TpaHcnAnuMs U €€ STambl.

Ycnoust 6nocuntesa 6enka. KogupoBanue amuHokuciot. Pons pubocom B
O6uocuHTe3e Oenka.

Jara
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38
39

40

41
42
43
44
45
46

47
48
49

50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

71
72
73
74
75
76

77

MexaHu3Mbl 3KCIIpeccuy reHoB. Opranuzanys reHoMa y IpoKapuoT U
9yKapuoT.

Perynsus 0OMEHHBIX TPOIIECCOB B KieTke. KieTounslii romeocTas.
OcHOBBI BUPYCOJIOTHH. BUpychl — HeKIIeTOUHbIE (POPMBI JKU3HU U
o0nMraTHBIE APA3UTHL

BupycHbie 3a001eBaHus YeTIOBEKa, )KUBOTHBIX, pacteHuit [Ipodeccus
BHUPYCOJIOT

CII1 I, COVID-19, conmaibabie 1 MEAUIIUHCKHIE TPOOIIEMBI.
JKU3HEHHBIN HUKIT KIETKH.

Martpuunsiii cuare3 JJHK — permukanms. [Ipuanune: perumkanuun JJTHK
Xpomocombl. Ctpoenne xpomocoM. [1os10BbIe XpOMOCOMBI.

JleneHue KIETKH — MUTO3.

JladopaTopHas padora Ne9 «Habnroienne MuTO3a B KJIETKaX KOHYMKA
KOpeIlKa JyKa (Ha TOTOBBIX MUKpPOIIPENapaTax)»

Perynsinus ;kM3HEHHOTO LIUKJIA KJIETOK.

OpranusMm Kak euHOE IeJI0€.

Tkanu pacrenuii. JlJaboparopuas padora Nel0 «M3ydyenue Tkanei
pacTeHui»

TkaHu )KUBOTHBIX U yenoBeka. JIabopaTropuasi padora Nell «M3yuenue
TKaHEe! KUBOTHBIX»

Oprassl. CHCTEMBI OPraHOB.

Ornopa Tena opraHu3MoB.

JIBM)KE€HHE OPTraHU3MOB.

[Iutanue opraHu3MoB

[InmeBapuTenpHas cucTeMa 4enoBeKa

JIpIxanue opraHu3MoB

JlpIxaTenpHask CUCTEMA YEI0BEKA.

TpancnopT BeECTB y OPraHu3MOB

KpoBeHocHas cuctemMa o3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
Boinenenue y opranusMoB

3amuTra y OpraHu3MoB

NmmynHas cucteMa yenoBeka. KieTouHblii 1 ryMOpalibHbI HMMYHHUTET
PazgpaxkuMocTh 1 peryisnus y opraHu3MoB

I'ymopanbHas peryisauus U 3HI0OKPUHHASL CUCTEMA JKMBOTHBIX M YEJIOBEKA.
@opMbI pa3MHOKEHUSI OPraHU3MOB

[TosoBoe pa3zmHoxxeHnue. Meiio3

buonoruueckuii cMpica Mel03a U MOJIOBOTO IpolLiecca.

I'amerorenes. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX KIETOK
WNHnuBuayanbHOE pa3BUTUE OPraHU3MOB — OHTOTEHE3

Brnusinue Ha SMOpHOHANIBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAOIIEH
Cpenbl.

Poct u pazButue xuBotHeix IlpakTndeckas padora «BrlsBieHne
IIPU3HAKOB CXOJCTBA 3apO/bIIIEH TO3BOHOYHBIX JKUBOTHBIX)
PasmHokenue u pazsurue pacrenuii Jlaboparopnasi paéora Nel2
«CTpoeHHe OPraHoB pa3MHOKEHMSI BBICIIMX PaCTEHUI

Hcropus cTaHOBIIEHUS U pa3BUTUS TEHETUKH KaK HAYKU
OcHOBHBIE IOHATHS U CUMBOJIbI TEHETUKHU

3aKOHOMEPHOCTH HaclieI0BaHUs IPU3HAKOB. MOHOTHOpUAHOE
CKpEILMBaHHE

IIpakTuuyeckas padora «3ydeHue pe3ynbTaTOB MOHOTHUOPUIHOTO
CKPELIMBaHUA y APO30(PUIIB»

Ananusupyroniee ckpenuBanue. Hermosnoe noMmuHnpoBaHue
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100
101
102

JuruOpuHoe CKpenuBaHue

IIpakTnyeckas padora «/3ydeHue pe3yabTaToB JTUTHOPHIHOTO
CKPEUIMBAHUA Y APO30(PUITB»

CuemieHHO€ HacJIeI0BaHUE MPU3HAKOB

XpoMOCOMHas TEOPUSl HACIEICTBEHHOCTH

I'eneruka nmona

I'eHoTun kak nenocrTHas cucrema MHOXKECTBEHHBIN aJIeIN3M

I'enoTun kak nenocrHas cucrema B3zanMoielicTBre HEAJUIEIbHBIX TEHOB
HN3MeH4YnBOCTh MPU3HAKOB. BUABI H3MEHUMBOCTH

MoudukanrnoHHas U3MEHIHMBOCTh

JladopaTopHas padora Nel3 «VccinenoBanue 3aKOHOMEPHOCTEH
MOIU(DUKAITMOHHON M3MEHYUBOCTH. [locTpoeHHe BapUallMOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

I'enoTunuueckas n3MeHUUBOCTh. KOMOMHATHBHAS N3MEHYUBOCTD
MyranroHHasi “3MEHUYUBOCTh. 3aKOHOMEPHOCTH MYTAaIIMOHHOTO TpoIlecca.
3aK0oH rOMOJIOTMYECKUX PSAIOB B HacieAcTBeHHON u3menunsoctu (H.U.
Bagsunos).

I'enetuka yenoseka. [Ipodeccus reHeTnk: ononmxenep, onorexuosnor, UT-
TE€HETUK

['eneTnveckas mpeapacioIoKeHHOCTh YEIOBEKa K MaTOJIOTHSIM.
IIpakTHyeckas padora «CoCTaBlIeHUE U aHATIU3 POJIOCIOBHOM
OcCHOBHBIE TIOHSTHS CEIEKITUN

MeTopl ceneKIIMOHHON PabOThI

BuytpuBunoBas rudpuansammsi.

JIOCTIKEHMS CENIEKIIMU PACTEHHUI U )KUBOTHBIX

buoTtexHonorus kak Hayka ¥ OTpacib IPOU3BOICTBA

OcHOBHBIE HAIIPABJICHUSI CAHTETHIECKON OMOIOTHI

XpOMOCOMHAsI M T€HHAs1 HHKEHEPUs

MenunuHckre GMOTEXHOJIOTUU

[IpomexyrouHas aTTecTaus

I[TIOYPOYHOE IINTAHMPOBAHMUE 11 xnace

Nori/mm Tema ypoka J1/3 u cpoku
1 Pa3Butue Ouosioruu B 10AapBUHOBCKUM 1epuoA. ['ocrnonctso
IIPEJCTAaBICHUNA 00 «M3HAYaJIbHOU 11e1eCO00PA3HOCTHY.

2 Paboter Kapna JIunHes 1o cucteMaTuke pacTeHUN U
KUBOTHBIX; IPUHLIUIIBI JIMHHEEBCKON CHCTEMaTHKE.

3 OpomoronHas teopus JK.b. Jlamapka

4 EctecTBeHHO- HayuHble npeanocbulky Teopun Y. JlapBuHa,
DKCIeIMIIMOHHBIN MaTepra

5 OpomonnonHas teopus Y. Jlapuna

6 JBrokymue cuibl 3BoJironuu no Y./lapsuny

7 DopMUPOBAHNE CUHTETUYECKON TEOPUH IBOJIOLUU

8 Oransl 3BOJIIOIIMOHHOIO npouecca. MUKpol3BOIOLUs

9 OTansl 3BOJIIOIMOHHOTO Npouecca. MakpoIBOJIIOLHSL.

10 [Tonymsiiyst — 2IeMEHTapHasl €AMHULA SBOJIIOLMH

11 NneanvHble U pealibHbIe MOMYISIIAH (3aKOH Xapau-
Baiin6epra)

12 JBrKyIMe CHiIbl 3BOJIIOLMU. MyTallmOHHBIN Ipouecce

13 JIBrkynye cuibl 3Bosmonnn Murpanun. peiid reHos

14 JIBmkynye cuibl 3Bosonuu. ['eorpaduueckas u




OMONOTUYeCKast U30JISIIUU OIS IUN

15 EctecTBeHHbII 0TOOp — HanpaBJsIFONIUI (PaKTOpP SBOIIOIHMU
16 @DOopMBI €CTECTBEHHOTO 0TOOpa
17 [Ipucmoco6IeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT
MHUKPOIBOJIONNU. BO3HUKHOBEHHE MPHUCTIOCOOICHHIA
18 [Tpumeps! pUCTIOCOOICHH Y OpTraHU3MOB:
Mopdosorudeckue, (HU3H0IOTHIECKUe, OMOXUMHUYCCKUE,
noBeieHueckue. OTHOCUTENIBHOCTh PUCIOCOOIEHHOCTH
OpPTraHN3MOB.
19 JLp.Nel «IIpucnocoOiieHus OpraHUu3MOB U UX OTHOCHUTEIIbHAS
11€71€CO00Pa3HOCTH
20 ApoMopdO3bl U UIN0ATATITAITUN
21 JLp.Ne2 «M3yuenne apomMopho30B Y paCTEHUI U dKUBOTHBIX»
22 Bun. Kputepuu Buga.
23 Bun. Crpykrypa Buza
24 JL.p.Ne3 «CpaBHeHue BUI0B 110 MOPHOJIOTUIECKOMY
KPUTEPHIO)»
25 Bunoo6pa3oBanue Kak pe3yabTaT MUKPOIBOIIOINAN
26 CBs13b MUKPOIBOJIIOITUH M SITHIEMHOJIOTHT
27 MaxposBosrorus. [TareoHToI0rHIecKre METO bl N3YICHHUS
HBOJTIOITUHT
28 broreorpaduueckre METOIbI U3yYEHUS IBOTIONNUN
29 DOMOPHOTOTHIECKHUE METOAbl U3YICHHS IBOJTIOIIUN
30 Mopdostorudaeckue METoIbl U3YU4CHUS SBOJIOIINHT
31 OO61Ire 3aKOHOMEPHOCTH SBOJIOIUH
32 HeoGparumocTts 3BOTIONINN
33 ['unoTe3sl BOSHMKHOBEHUS KU3HU HA 3emiie. JloHay4uHbIe
MIpe/ICTaBJICHHS O BOZHUKHOBEHUU JKU3HH.
34
35 Hayunsie npencraBieHysi 0 BOSHUKHOBEHUU JKU3HU Ha 3emiie
36 OcHOBHBIE ATaIbl HEOPraHU4ecKou IBoouuu. [nanerapuas
(reonoruyeckasi) SBOJIOIHS
37 Xumunueckas sBosionus. Teopus A.1.Omapuna
38 Uctopus 3emnu u metosl ee uzydeHus. JI.p. Ned4 «3yuenue
Y OMKCAHUE APEBHUX OCTATKOB OPTaHU3MOB)
39 HayanbpHble 5Tanbl opraHn4ecKoi IBOJIOLNN
40 DBOJIIOIMS DYKApUOT
41 OcHOBHBI€ ATaIbI 3BOJIOIUHU pacTUTENbHOrO Mupa. [Ip.p.
«3yueHne 0cOOEHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX
OTJIEJIOB)
42 OCHOBHBI€ ATAIBI YBOJIOIUHU )KUBOTHOTO MUpPa
43 [Ip.p. «3yueHne ocoOeHHOCTEH CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX)
44 PasButre )KU3HU B apXEHCKOU U IIPOTEPO30MCKON IpaX.
[TepBrie cnensl sxu3Hu Ha 3emiie. [losiBiIeHNE Bcex THIOB
0€CI03BOHOYHBIX; OCHOBHBIE HAMPABICHUSI SBOIOIINH
0eCI03BOHOYHBIX
45 PazButue xxu3Hu B naneosoe u me3zo3oe€. [lossienue u

pacnpoCTpaHCHUEC ITOKPBITOCECMCHHBIX. 3BOJ’IIOI_[I/I$I Ha3€MHBIX
MO3BOHOYHBIX. BOBHMKHOBEHME IITUIl M MIIEKOIIUTAIOIIHX.
BBIMI/IpaHI/IC APCBHUX TOJIOCCMCHHBIX




46

PazButHe )Xu3HU B KaiiHO30€. Pa3BUTHE IBETKOBEIX,
MHOTO0O0Opa3ue HaCeKOMbIX. Pa3BUTHE MIalieHTapHbIX,
XUIIHBbIX. BOBHUKHOBEHHE MPUMATOB, NOSBICHUE MEPBBIX
JIFOJICH. DBOJIFOIMS MJICKOTTUTAIOITHX.

47 CoBpemeHHast cucteMa oprannyeckoro Mmupa. [IpuHiumnst
KJI1acCU(UKAIIMHA OPraHU3MOB.
48 OCHOBHBIE CHCTEMATHUYECKHE TPYIIBI OPraHU3MOB
49 [IpoucxoxaeHue yenoBeka. AHTPONOJIOTUS — HAyKa O
YeJIOBEKe
50 PasBuTune npencTaBieHU 0 MPOUCXOKICHUN YEJIOBEKa
51 Mecto yenoBeka B cuctemMe opranudeckoro mupa JI.p. Ne§
«3yueHne 0coOEHHOCTEN CTPOEHUS CKelleTa YeI0BeKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM»
52 JIBrKyIue CHIIbl aHTPOIIOTeHe3a. bruosiornueckue u
COIIMAJIBHBIE CHIIBI
53 CooTHouIeHnEe OMOJIOrMYECKUX U COLMANIBHBIX (DAKTOPOB B
AHTPOTIOTEHE3e
o4 Craguu sBotonuM yenoBeka. Jpesueiinme moau. JpeBHue
JFO/TA
55 Craguu BoIOIIUM yenoBeka. [lepBbie coBpeMeHHbIe I
56 COBpEMEHHBII 3Tal B HBOJIOLMHU YEJIOBEKA
57 UenoBeueckne packl.
58 MexauciuIuinHapHbie MeTOAbl aHTpornosoruu. [p.p.
«3ydeHne 3KOJIOTMYECKUX aJanTaluii YeIOBEKa»
59 DKOJIOTHS — HayKa O B3aMMOOTHOIICHUSIX OPTaHU3MOB.
3apork/IeHUE SKOJIOTUH U €€ Pa3BUTHE.
60 Mertonpt sxkonorun JL.p.Ne6 «3ydenue meToa0B
9KOJIOTMYECKUX HCCIETOBAHUI»
61 Opranu3Msbl U cpesia 0OuTaHusI. DKOJIOTHIECKUE (DAKTOPHI.
62 Abuotnyeckue akTopbl. CBET KaK IKOJOTHUYECKUN (PaKTop.
JL.p.Ne7 «BrIsiBIeHUE IPUCTIOCOOJICHUI OPraHU3MOB K
BIIUSTHUIO CBETa
63 Abuotnyeckue daktopsl. Temneparypa Kak 9KOJIOTHUECKUN
tdaktop. JL.p. Ne8 «BrisiBieHre mprcnocoOJICHU OPraHu3MOB
K BIMSIHUIO TEMIIEPATYP»
64 AbunoTtnyeckue hakTopbl. BlaxxHOCTh KaK 9KOJIOTHYSCKUI
daktop. JL.p. Ne9 «AHaromMu4eckue 0COOEHHOCTH paCTEHUI
U3 Pa3HBIX MECT OOUTAHUSD)
65 Cpenbl 0OuTaHUS OPraHU3MOB.
66 buonorudeckue puTMbI
67 XKuznenusle popMbl OpraHu3MOB
68 buotnueckue dakropsl. Buasl Onotnyecknx
B3aumMoercTBuil: Xumnnuectso. [lapasutusm. Konkypenuus
69 3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI
70 Dkonorus BUA0B u nomynsauuid. [lomynsnus kak
Ouosornyeckas cucreMma
71 OcCHOBHBIE TIOKA3aTeNN MOMYJISAILNH: YUCICHHOCTb, TNIOTHOCTb,
M0JIOBAsI CTPYKTYpa
72 dopmMupoBaHrEe TPOCTPAHCTBEHHOM CTPYKTYPHI MOMYIISITUN
73 DKOJOTHYECKasi CTPYKTYpa MOMYJISIIIAH
74 JlnHamyKa NOMyJSIUN U €€ PeryIIsius




75 DKOJIOTUYECKHE CTpaTeruu BUAOB ( p ¥ K CTpAaTErnn)
76 DKoJornyecKas HUIIA BUIA
77 MHoromMmepHas MoJenb 3KoJorndeckor Humu Jx. 1.
XaT4ynHCOHA
78 JL.p.Nel0 «IIpucniocobneHnst CeMsiH paCTEHHH K PacCeICHUIO
79 Okonorusi coodmecTB. CooOIEecTBO OPraHu3MOB — OUOIICHO3.
80 DKocucTeMa KaK OTKPBITasi CUCTEMa
81 KpyroBopoT BeniecTs u MOTOK SHEPTHU B IKOCUCTEME
82 DKOJIOTHYECKHE MUPaMUAbl. DKOJIOTUYECKAs] TUPAMUJIA YHUCEI.
83 DKosornyeckas nupaMuaa OMOMacchl U YHEPTUU
84 N3menenust cooO1IecTB - CyKIIECCUU
85 [TpupoTHBIE SKOCHUCTEMBI
86 DKCKypcHsl B THIIMYHBIN OMO1IEeH03 «DKCKypcus Ha
MMOVMEHHBIN Ty
87 AHTPOTIOTEHHBIE YKOCUCTEMBI « DKCKYPCHS B ITKOJIBHBIN
napK»
88 Yp6oskocucremsl. ['oposckas ¢iopa u dayHa.
89 [p.p. «M3ydyeHne u onricanue ypOoOIKOCUCTEMBD)
90 JLp.Nell «M3ydeHre MHOTOOOpa3ust MEJIKMX TTOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX)
91 buocdepa — rnodanbras sxocucrema. CTpyKTypa v COCTaB
orocdepsl.
92 Yuenue B.M.Bepranckoro o 6uochepe. [lonsrue Hoocdepa.
93 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOChEpHI.
94 KpyrosopoT BemiecTB B 6nocdepe.
95 3oHANIBHOCTH OMochepbl. OCHOBHBIEC OUOMBI.
96 YcrotunBocTh 6nochepsl.
97 Bo3sneiicTBue uenoBeka Ha 6uochepy.
98 3HaYeHHE SKOJOTUUECKUX 3HAHUI O COXpaHEeHUH Onochepsl
99 OxpaHa 1 coxpaHeHue pactutesbHoro mupa. Kpacnas Kanra
100 OxpaHa 1 COXpaHECHHUE KUBOTHOTO MHUpPa
101 PanmionanbHOE TPUPOIOTIOIB30BAHKE
102 [TpuHIIMTIBI YCTOWYMBOTO Pa3BHUTHUS IPUPOJIBI U YEIOBEYECTBA

YUYEBHO-METO/IUMYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
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buosnorus. https://interneturok.ru/subject/biology . Ypoxu mxonabHoi nporpammsl. Buneo,
KOHCIIEKTBI, TECTbI, TPEHAXKEPHI.
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