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MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yuebrHoMy nipeamety "buonorus” (nanee - OHOIOTHS)
Ha YypOBHE CpeaHero oouero oOpa3zoBaHUs pa3pabOTaHa HAa OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3oBaHuU B
Poccuiickon ®@enepanun», @I'OC COO, Konueniuu mnpenomaBaHust
yueOHoro npeamMera «buosorus» 1 OCHOBHBIX MOJOKEHUN (heepabHON
pabouei mporpaMMbl BOCIIUTAHUS.

VYuebnbiii npeamer «buonorus» yriryoI€HHOTO YPOBHS H3yUCHHUS
(10-11 xmaccel) gBisieTcsl OJHUM U3 KOMIIOHEHTOB IIPEIMETHON 001acTH
«EctecTBeHHO-HayuyHble mnpeaMersl». CornacHo mnonoxeHusMm OI'OC
COO mnpodunbHbIe yuyeOHBIE MPEAMETHI, M3ydaeMmble Ha yriyOn&éHHOM
YpOBHE, SIBIAIOTCS criocobom nuddepeHmanuu oOy4eHus Ha YpPOBHE
cpeaHero  oOmero  oOpa3oBaHMsI W TPU3BaHBI  OOECIIEUUTH
IIPEEMCTBEHHOCTb MEXK/1y OCHOBHBIM OOIINM, CPEIHUM OOIIUM, CPEIHUM
npodeccHoHaTBbHBIM U BBICHINM 00pa3zoBaHueM. B To e Bpemst Kaxablit
U3 OTUX YYEOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE  pelIeHre o0pa3oBaTENbHBIX, BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPOdOpHEHTAINEH 00yJaronmxcs u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JaCTH HAYyYHOTO 3HAHWUS,
CBSI3AHHOT'O C OHOJIOTHEH, MEIULMHOMN, HSKOJOTHEH, IICUXOJIOTHEMH,
CHIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mno  yueOHomy mpeametry  "buonorus" — mgaér
NpEJICTaBICHUE O LENM M 3aJadax U3y4YeHHs Yy4uyeOHOro mpeamera
«buonorusi» Ha yrayOJn€HHOM YpOBHE, ONpENETseT 00s3aTeabHOe
(MHBapHaHTHOE) MPEAMETHOE COAEpKaHUE, €ro CTPYKTYpUpPOBAHUE IO
pazzmenam M TeMmaM, pacHpeleseHue M0 KiIaccaM, PpPEKOMEHAYET
MOCJIEAOBATEIBHOCTh M3Y4YEHHMs] Y4YeOHOro Marepuaja ¢  yd€rom
MEXKIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU Y4eOHOIo
mpoIiecca, BO3pacTHBIX 0cOOeHHOCTel oOyuaromuxcs. B nmporpamme mo
OMOJOTMM peain30BaH MPHUHLMI HPEEMCTBEHHOCTH C U3YyYEHHUEM
OMOJIOrMM Ha YPOBHE OCHOBHOT'O 00111ero oOpa3oBaHus, Oiaronaps yemy
IIPOCMATPUBAETCS.  HAIIPaBICHHOCTh HAa  IIOCJIEAYIOLIEE  pa3BUTHE
OMOJOTMYECKUX 3HAHWM, OPHEHTUPOBAHHBIX Ha  (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSA, SKOJOTMYECKOr0 MBIIIICHUS,
IPEJICTAaBICHU O 30pOBOM 00pase JKU3HH, Ha BOCIIUTAHUE OEPEKHOrO
OTHOLIEHUS K OKpYyXaroled NpupomHOM cpene. B mporpamme 1o
OMOJOTMM TakXKe II0Ka3aHbl BO3MOXKHOCTH YYEOHOIro IpeaMeTa
«buonorus» B peanmuzanuu TpedoBanuii PI'OC COO k mIaHupyemMbIM



JUYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00y4YeHUs
U B (opMHpOBaHMM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIbHOM

JeSITEHbHOCTH o0y4Jaronmxcs 1o OCBOCHHIO coJiepKaHus
Ouonoruueckoro  oOpa3oBaHMsI Ha YPOBHE CpPEAHEro  OOILEro
o0pa3oBaHUsl.

YueOnplii mpeameTr «buosorus» Ha ypOBHE CpETHEro OOIIero
oOpa3oBaHus 3aBepiiaeT OHOJOTHMYECKOE OOpa3oBaHWE B IIKOJE U
OPUEHTHUPOBAH HA pacIIUpPEHUE W YTiyOJieHWe 3HaHUN O0OyYaronuxcs o
KUBOM TMPUPOJIE, OCHOBaX MOJIEKYJISIPHOM U KIETOYHOW OMOJIOTHUH,
OMOPHOJIOTUM W  OWOJOTMM  PAa3BUTHSA, TEHETUKH,  CEJCKIIUH,
OMOTEXHOJIOTHH, IBOTIOIIMOHHOTO YUCHHUS U IKOJIOTHH.

N3yuenue yueOHOoro mnpeamera «buonorus» Ha yriayOiaeHHOM
YpOBHE OPUEHTHUPOBAHO HA MOJITOTOBKY O0YYaIOIIUXCS K MOCIEAYIOIIEMY
MOJIyYEHUIO OHOJIOTMYEeCKOro o0pa3oBaHHs B By3aX M OpraHU3alusx
cpenHero mpodeccuoHansHOro oopazoBaHus. OCHOBY €ro CoOJep)KaHUs
COCTaBIIsIET CHUCTEMa OWOJOTMYECKUX 3HAHUW, TMOJYyYECHHBIX [MpHU
U3y4eHUU  OOYYAIONIMMHUCS  COOTBETCTBYIOIIMX  CHUCTEMAaTHYECKHUX
pazziesoB OMOJIOTUM HAa YPOBHE OCHOBHOTrO oOIiero oopasosanus, B 10—
11 xnaccax STH 3HaHMS TMOJY4YalOT pa3BuTHE. Tak, paclIUpeHbl U
yIIyOJIeHbl OMOJOTHYECKHE 3HAHMS O PACTCHHSX, KUBOTHBIX, TpuoOax,
OaKTepusX, OpPraHW3ME 4YeIOBEKa, OOMMX 3aKOHOMEPHOCTIX JKU3HH,
JIOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTMYECKUE CBENICHUS MPHUKIATHOTO U
MTOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO HCIOJIb30BAaTh KAK OPUEHTHUPBI
JUTSI TIOCTIEYOITETO BhIOOpa mpodeccun. Bo3MokHa TakyKe WHTETpAITUs
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMHA 3HAHUSMU, TTOTYICHHBIMH
oOyJaromuMucss Npu HU3yYeHUU GUBHKK, XUMHH, Teorpapuu
MaTEeMaTUKHU.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpeamety "buomorus"
OTpPakaeT CHUCTEMHO-YPOBHEBBIM M  DBOJIOUHUOHHBIM TMOAXOABI K
u3ydeHuto Ouonoruu. CoriacHO HM, M3YyYarOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpPHBIE IJISI JKUBBIX CHCTEM Pa3HOrO0 YPOBHS
OpraHM3ally, 3BOJIIOIUA OPraHUYECKOTO MUpa Ha 3€MJIE, COXPAHEHUs
OMoJIOTHYECKOTO pa3HooOpasus TaHeThl. Tak, B 10 Kimacce m3ydarorcs
OCHOBBI MOJICKYJISIPHOM ¥ KJICTOYHOW OHOJIOTHH, HSMOPHOJIOTHU W
OMONIOTUM  pPa3BUTHSA, TEHETUKH U CEJICKIUU, OWOTEXHOJOTUU H
CUHTETUYECKON OMOJIOTUH, aKTyaJM3UPYIOTCS 3HAHUSI OOYy4aronIuXxcs Mo
0oTaHUKe, 300J0TUH, aHaToMuH, ¢uznoioruud 4yenoreka. B 11 kmacce



M3YYalOTCSl HBOJIIOIMOHHOE YYEHHUE, OCHOBBI SKOJOTHH W YYCHHE O
ouocdepe.

VYyebuniii npenmer «buonorus» mpuszBaH 00€CIEeUUTh OCBOCHHE
oOy4JaronumMucs: OMOJIOTHYECKUX TEOPUd U 3aKOHOB, UJIEH, IPUHITUIIOB U
IPAaBWJI, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpPa, 3HAHUW O CTPOSHUH, MHOTOOOpaswM W OCOOCHHOCTSX
KJIETKH, OpraHu3Ma, TOMyJsAlud, OWOIEHO3a, DKOCHCTEMBI, O
BBIJIAIONIUXCSI HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX MCCIEOBAHUSAX B
OWONIOTHH, TPUKIAJHBIX acleKTaXx OuoJIoTMYecKuX 3HaHuil. s
Pa3BUTHS U TOCPKAHUS WHTEpeca 00yJaronuxcsi K OMOJIOTHH Hapsay
CO 3HAYUTEIHHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPKaHUU
porpaMmMbl 10 OHOJOTHUU MPETyCMOTPEHO 3HAKOMCTBO C HCTOpHUEH
CTAaHOBJICHHMSI U Pa3BUTHUS TOM WM WHOM 00JIacTU OMOJIOTHH, BKJIAIOM
OTCUECTBEHHBIX M 3apyOEKHBIX YYEHBIX B pEIICHUE BAKHEUIIUX
OMOJIOTHYECKHUX M SKOJOTHIECKHUX TTPOOIIeM.

Lens mzydyeHus: yueOHOoro nmpeaMera «buosiorus» Ha yriayO0iaéHHOM
YpOBHE — OBJIaJicHHE OOYy4YaloIMUMHCSI 3HAHUSIMU O CTPYKTYpHO-
(YHKIMOHATIBLHOM OpraHu3alMi >KUBBIX CHUCTEM pPa3HOTO paHra u
npuoOpEeTEeHUE yMEHUM UCIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU
MHTEpeca K OMpene’aéHHON 00acTu MpoPecCHOHATBHON NIeATEIbHOCTH,
CBSI3aHHON ¢ OwWoyornen, WiM K BBIOOPY Y4YeOHOTO 3aBeACHHS IS
MIPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa3oBaHusl.

JlocTikeHue e u3ydeHust yueOHoro mpeamera «buosorus» Ha
yray0aEHHOM YPOBHE 00€CTIEUNBACTCS PEHICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYArONTUMUCS CHCTEMBI OHMOJOTHYCCKUX 3HAHWM: 00
OCHOBHBIX OMOJIOTHYECKUX TEOPHUSX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M MpaBWIaX, COCTaBISIONMIUX  COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO0 KapTHHY MHpPa; O CTPOCHHHM, MHOTO000pa3uu H
OCOOCHHOCTSIX OMOJOTMYECKUX CUCTEM (KJIETKA, OpTraHu3M, MOMYJISIUs,
BUJl, OHWOTreolneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPBITUSIX U
COBPEMEHHBIX MCCJIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOy4Yaroluxcsi C METOJlaMU T[O3HAHUS >KUBOM
MPUPOIBI:  WCCIIENOBATCILCKUMH  METOAAaMH  OHOJIOTMYECKUX  HayK
(MONIEKYISIPHOW W KJIETOYHOW OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
Pa3BUTHS, TEHETHUKA M CEJICKIUU, OMOTEXHOJIOTMM W CHHTETHYECKOU
OMOJIOTHHY, TAJICOHTOJIOTUHU, IKOJIOTHH); METOJIaMU CaMOCTOSITEIHLHOTO
MPOBEICHUS OMOJIOTUYECKHUX HCCIIEIOBAaHUHN B 1a0OpaTOpUU U B IPUPO/IE
(HabnroneHue, u3MepeHre, SKCIEPUMEHT, MOJCITUPOBAHUE);



OBJIAJICHUE O0YUYaIOIUMHUCS YMEHUSMHU: CAMOCTOSITEIHHO HAXOUTh,
aHAMM3UPOBaTh W  WCIOJB30BaTh OHMOJIOTHMUECKYIO HWH(OpMaIuio;
MOJIb30BaThCA  OHMOJOTMYECKOM  TEPMHHOJIOTHEH W CHUMBOJIMKOM;
yCTaHaBJIMBaTh CBS3b MEXJY pa3BUTHEM OHOJIOTUH U COIMAIBHO-
DKOHOMHUYECKHUMH ¥ OKOJOTWYECKHUMH TPOOJIEeMaMH YeJIOBEYECTRBA,;
OLIEHWBAThL MOCJIEACTBUASI CBOEH OEITEIILHOCTH IO OTHOIIEHUIO K
OKpYXKaIoIel MPUPOTHON cpene, COOCTBEHHOMY 3J0POBBIO M 370POBBIO
OKPY’KaIOIIUX JTF0JIeH; 000CHOBBIBATh M COOJIFOAATH MEPhI TPOPUIAKTHKU
MH(PEKIIMOHHBIX 3a00JieBaHUM, TMpaBWiIa TOBEACHUS B IIPUPOJIC H
oOecrieuenus 0€30IMaCHOCTH COOCTBEHHOHN JKH3HEACITEILHOCTH B
YpE3BBIYAMHBIX CHUTYaIUSAX MPUPOTHOTO M TEXHOTEHHOTO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAyUYHBIC OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Yy OOYYaIOIMXCS HWHTEIJIEKTYabHBIX M TBOPYECKUX
CITIOCOOHOCTEM B MPOIIECCe 3HAKOMCTBA C BBIIAIOITUMHUCS OTKPBITHAMU U
COBPEMCHHBIMH  HCCIICIOBAaHUSIMA B OWOJIOTHH, pEIMIACMBIMH  €I0

mpoOJemMamu, METOMOJOTHEH  OWOJIOTHYECKOTO  HCCIEAOBaHMS,
MIPOBEICHHUS IKCIIEPUMEHTATBHBIX WCCIICIOBaHUH, pelIeHus
OMOJIOTMYECKHUX 3a/iad, MOJCITUPOBAHUS OHOJIOTUYECKUX OOBEKTOB W
MPOIIECCOB;

BOCITUTAHWE Y OOYYArOIIMXCS IIEHHOCTHOTO OTHOIICHUS K YKHUBOM
NpUPOAE B LEJIOM M K OTACIbHBIM €€ OObEKTaM U SBICHUSIM;
(GhopMHUpOBaHHUE SKOJOTUYECKOM, T€HETUYECKOW TI'PAMOTHOCTH, OOIIei
KYJbTYpbl TOBEJCHUS B IMPHUPOJIC; MHTETPAlMA €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHne 00yJarOIUMUCA KOMIIETEHTHOCTH B PAIlMOHAIBHOM
MIPUPOJIONIOIB30BAHUM  (COOJIIOICHHE TPABWII TOBEJACHUSI B MPHUPOJIE,
OXpaHbl BHUJOB, JKOCUCTEM, OHOCPEpBI), COXPAaHEHHUH COOCTBEHHOIO
3M0POBbSI U 3JIOPOBbA  OKpYXKAlOIIUX JIIoAeH (COOMIOeHUsT Mep
npoUIaKTUKA 3a00JIeBaHUi, oOecrieueHue 0e30MacHOCTH
KUBHENIEATETLHOCTH B UYPE3BBIYAWHBIX CHUTYyalUsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa) Ha OCHOBE HCIOIb30BAaHUS OMOJOTUYECKHUX
3HAaHWN U YMEHUH B IIOBCEIHEBHOW KU3HU;

CO3/IaHME€ YCJIOBHUW JJIsi OCO3HAHHOTO BBIOOpa OOYYAIOITHMMHUCS
WHIUBUIyAIbHOW 00pa30BaTEIbHON TPACKTOPHH, CIOCOOCTBYIOIICH
IIOCJIEIYOLIEMY npodeccruoHalbHOMY CaMOOIIPEIEIICHHUIO, B
COOTBETCTBUM C WHJIUBUAYAJIbHBIMH HWHTEpPECAMU U TMOTPEOHOCTAMHU
pErvoHa.



OOmiee 4uCIO YacoB, OTBEACHHBIX Ha H3Y4YCHHE OHOJOTHH Ha
yIIyOJIGHHOM ypOBHE cpeaHero oOmiero oOpaszoBaHus, coctaBisier 204
yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102 yaca
(3 yaca B HezelnO).

OT6op OpraHm3arOHHBIX (OPM, METOIOB M CPEACTB OOydYCHUS
OMOJIOTUN OCYIIECTBIACTCS C YUETOM CHEIU(UKU €ro COACpKaHUS H
HAINpPaBIEHHOCTH Ha MPOJODKEHHE OHOJOTHYECKOTO O0pa3oBaHUs B
OpraHu3alMsIX CPEAHETo MPodheCCUOHATBHOTO U BBICIIIET0 00pa30BaHUs.

OO0s3aTenbHBIM ~ yCIIOBUEM  NpU  OOy4eHMH  OHOJOTHM  HA
yIIyONMEHHOM  YpPOBHE  SIBISICTCS  MPOBEJACHUE JITAOOPATOPHBIX U
mpakTHYecKnX paboT. Takke ydacTre OOYy4aromuXCs B BBITIOJTHEHUU
MPOEKTHBIX U Y4YEOHO-HUCCIEAOBATEIIbCKUX pabOoT, TeMaThKa KOTOPBIX
OTpEeNeNsieTCs Y4YMUTEJIEM Ha OCHOBE MMEIOUIUXCS MaTepHalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COILEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue NPOTpaMMBbl, BBIIEIECHHOE KYPCUBOM, HE BXOIWT B
MIPOBEPKY rocyaapcTBeHHOM utoropoii arrecranuu (I'MA).

Tema 1. buosorusi Kak HayKka

CoBpeMeHHas OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas ucropus
pa3BuTHs OWosorud. buomornueckue HAyKd W H3y4aeMble UMU
npoOsiembl. DyHAaMEHTaNbHBIC, MPUKIAAHBIE W TOUCKOBBIE HAyUYHbIE
UCCIIEIOBaHMs B OMOJIOTUH.

3nauenue Ouonornu B (GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-
HAayyHOW KapTuHbl Mupa. llpodeccun, cBsi3aHHbIE C OHOJOTHEN.
3HaueHue OHOJOrMM B MPAKTHUYECKOM JIEATENBHOCTH 4YEJIOBEKa:
MEJIULIMHE, CEIIbCKOM XO03MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoncTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseit, I'. Mengens, B. . Bepnanckuii, U. I1. I1aBnos, U.
N. Meunukos, H. U. BaBunos, H. B. Tumodees-Pecorckuii, JIk. YoTcoH,
@. Kpuk, /I. K. benses.

Tabmumper 1 cxembl: «CBA3b OWONIOTHH C JIPYTUMH HayKaMu»,
«CucreMa OMOJIOTMYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U MX U3Y4YEHHUE

XKusble cucreMbl Kak mnpeamer usydeHus Ouonoruu. CBoiicTBa
KUBBIX CHUCTEM: EIMHCTBO XHMMYECKOI'O COCTaBa, IJUCKPETHOCTb H
LEITIOCTHOCTD, CIIOKHOCTh M YHOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb,
CaMOOpPraHU3aLHs, CaMOBOCIIPOU3BEICHUE, pa3apaknuMoOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aluu )KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKAHEBbI, OPraHU3MEHHBIN, NOMYJIALMOHHO-BUIOBOM, 3KOCHUCTEMHBIM
(OuoreoneHotuueckuii), Ouocdepusiit. Ilpomecchl, mpoucxonsmme B
KUBBIX cucTeMax. OCHOBHbBIE TMpHU3HAKU >XuBOro. JKu3Hb Kak (opma
CyLIEeCTBOBaHUsl Marepuu. Hayku, wu3ydaromuie >XHUBbIE CHUCTEMbI Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.

W3ydyeHne KHUBBIX cHCTEM. MeToabl OHOJIOTUYECKON HayKwu.
Habmonenue, n3mMepeHue, 3KCIEPUMEHT, CUCTEMaTH3allusl, METaaHaAIN3.
[TonsiTne 0 3aBUCMMOM W HE3aBUCUMOM TIepemeHHOW. [limanupoBanue
skcnepuMmenTa. [locranoBka u mpoBepka rumnores. Hymesas rumoresa.



[Tonsitne BBIOOPKM M €€ TOCTOBEPHOCTh. Pa3Opoc B OHMOIOTHYECKHX
naHHbIX. OUEHKAa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaToB. [IpuunHbI
HCKQXEHUS PE3YJbTAaTOB JKCHEpUMeEHTa. lIoHATHE CTAaTUCTUYECKOTO
TecTa.

JlemoHcTpauumn

Tabmuet u cxembl:  «OCHOBHBIE — TPU3HAKU  KU3HWY,
«bunonornueckue cucreMe», «CBOWCTBA KUBOM Marepum», «YpPOBHHU
OpraHU3alUU KUBOUN IPUPOIbD, «CTpOCHHE )KUBOTHOM KIIETKN», « TKaHU
KUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIOBEYECKOIO  OpraHu3May,
«buoreonieno3», «buocdepa», «MeToabI U3YICHHS KUBOUM IPUPOIBD).

O6opynoBanme: abopatropHOe OOOPYAOBaHUE ISl TPOBEICHUS
HaOII0CHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonap30BaHuE Pa3IMYHBIX METOLOB IIPU
W3YYEHUHU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Kretka — cTpykTypHO-(PYHKITMOHAIbHAS €TMHAIIA )KUBOTO. VicTOpHS
oTKpbITUA KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopust (T.
[IBann, M. IlIneitnen, P. BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHUH.

MeToapl MOJEKYJSIPHOW W KIETOYHOW OWOJOTHH: MHKPOCKOTIHS,
xpomartorpadus, anexTpodopes, METOL MEUYEHBIX aTOMOB,
muddepeHnranbHoe UEHTPUGYTUPOBAHUE, KYJIBTUBUPOBAHHE KIIETOK.
Uszyuenue ¢urxcuposanuvix Kiemok. IINEKTPOHHAS MUKPOCKOIHUS.
Konghoxanvnaa muxpockonus. Bumanvnoe (npuodicusnennoe) usyuenue
KJIemox.

JdemoncTpanuu

IToptpetsl: P. T'yk, A. JleBenryk, T. IlIBann, M. Ilneiinen, P.
Bupxos, K. M. bap.

Tabmuupr M cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIM
MHKpPOCKON», «ICTOpUs pa3BUTUSA METOL0B MUKPOCKOIITU.

ObopynoBanue: CBETOBOM  MHUKPOCKOII, MUKPONpEnapaThl
PACTUTENBHBIX, )KUBOTHBIX U OaKTepUATIbHBIX KIETOK.

IpakTnueckas padora «/3ydeHue METO/I0B KJIECTOYHOU OMOJIOTUU
(xpomarorpadusi, anekTpodopes, nuddepeHnranbHoe
uentpudyrupoanue, [1LP)».

Tema 4. XumMnuyeckasi OpraHu3anusa KJIeTKU

XUMHUYECKUN COCTaB KJICTKH. Makpo-, MUKPO- u
YIBTPAMUKPOIJIEMEHTHL. Bofga m €€ posib Kak pacTBOPHUTEISI, PEarcHTa,



y4acTUE€ B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYJSIIuU. MuHepaibHbIC
BEIIIECTBA KJIETKH, UX Onosiornyeckasi posib. Pojab KaTHOHOB U aHHMOHOB B
KIIETKE.

Opranuyeckre BeLIECTBA KJIETKU. bBHOJIOrHYecKue MOIUMEPHI.
benkn. AMHMHOKHCIOTHBIM cocTtaB OenkoB. CTpPYKTyphl O€IKOBOM
MousiekyJbl. [lepBuunas cTpykTypa Oenka, menTUaHas CBsA3b. BTopuyHas,
TPETUYHAs, YeTBEpTUYHAS CTPYKTYpHhl. JleHarypamusa. CBolicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue hpyHkimnu 0eakoB. [Ipuonai.

YrneBoasl. MoHocaxapunpl, JIUCaxapuibl, OJIMTOCaXapuibl U
nosmcaxapuapl. OOIHiA MIaH CTPOCHUS U (U3UKO-XUMHYECKHE CBOMCTBA
yriieBoi0B. buonornyeckue GyHKIIMU yTiI€BOIOB.

Jlumuael. T'uapodunbHo-TunpodoOHbIe cBoiicTBa. Kiaccudukanms
munuaoB.  Tpurnunepunsl,  Qochomunuapl, BOCKH,  CTEPOUJBL.
buonornueckue Gyukmuu nunuaoB. OOmMe CBONCTBA OHOJOTHYECKHUX
MeMOpaH —  TEKy4ecTh, CIIOCOOHOCTh K  CaMO3aMBIKaHHIO,
MOJIyITPOHUIIAEMOCTb.

Hyxknennoseie kucnotel. JJHK u PHK. CrpoeHue HyKIEMHOBBIX
kucnotr. Hyxkneoruasl. Ilpunmun kommementapHoctu. [IpaBuio
Yapradda. Crpykrypa JJHK — nBoitnas cnupans. MecToHaxoXIeHUE U
ouonornueckne Gpyukruu JJTHK. Buner PHK. @yaknun PHK B kitetke.

Crpoenune monekynsl AT®. Makpospruueckue CBsi3M B MOJIEKYJIE
ATO®. buonornueckue ¢pynkiuu ATD. BoccTaHOBIEHHbBIE TIEPEHOCUHKH,
ux (QYHKIMU B KiIeTke. Jlpyeue wuykneozuompughocpamor (HTD).
CexBenupoBanue JIHK. Memoowt ecenomuku, mpaHckpunmomuxu,
npOMeoMUKU.

CtpykTypHast Ouosiorusi: OHOXUMHUYECKHE U OuOpuU3UUECKUEe
MCCJIEIOBAHMS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYII.
Mooenuposanue cmpyxmypol u QyHKyuti 6UOMONEKYI U UX KOMNIEKCOB.
Komnvromepuoii ouzaiin u opeanuuyeckuti cuHme3 OUOMONEKYL U UX
HeNnpupoOHbIX AHATIO208.

JdemoncTpanuu

[Toptpetst: JI. Ilomuur, dx. Yorcon, ®. Kpuk, M. Yunkunc, P.
O®panknuH, @. Counrep, C. I[Ipy3unep.

Jnarpammel: «Pacnipenenenne XuMUYECKUX 3JIEMEHTOB B HEKHBOU
npupone», «PacrpeneneHne XUuMHUUECKUX 3JIEMEHTOB B dKUBOUW MPUPOIEY.

Tabmuubr u cxemsl: «llepuoguueckas TabauIa XUMHYECKUX
aneMeHToB», «CTpoeHue MOJEKylbl BOIb», «BemectBa B cocrtase
opranu3moBy», «CTpoeHrne MOJeKynbsl Oenka», «CTpPyKTypbl OEIKOBOMU



MOJIEKYJbI», «CTpoeHHe MOJEKYyJ YTriaeBOJ0B», «CTpPOCHUE MOJIEKYI
JTUHAI0BY, «HyknenHoBble KUCHOTBD, « CTpoeHue MoneKyinsl ATD».

O6opynoBanue: XUMHUYECKasl TOCyAa U 000PYI0BaHHUE.

Jlabopatopuasi pabdora «OOHapyxkeHHE OEITKOB C IOMOIIBIO
KA4EeCTBEHHBIX PEAKLIAID.

JlabopaTopHasi padora «lccienoBaHne HYKJIEHHOBBIX KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tumbl  KIETOK:  JyKapuOTHYeCKass U IPOKApUOTHYECKas.
CtpykTypHO-GYHKIIHOHATBHBIE 00pa30BaHUS KIICTKH.

CrpoeHue npokapruoTUUecKkoi kieTku. Kinerounas creHka OakTepuil
u apxeil. OCOOCHHOCTH CTPOEHUsI TreTepoTpodHON H aBTOTpodHOM
MPOKAPUOTUYECKUX KIIETOK. MECTO U PoJib MPOKapHUOT B OMOIIEHO3aX.

Ctpoenne u (GYyHKIMOHHPOBAHUE DYKAPUOTUYECKOW  KIIETKHU.
[Tna3zmaTuueckas MeMmOpaHa (utazmanemMma). Crpykrypa
MJ1a3MaTUYECKOU MeMOpaHHbI. Tpauncnopt BEILIECTB yepes
MJIa3MaTUYecKytr0o MeMmOpaHy: maccuBHBIN (quddy3us, obnerdyéHHas
muddy3us), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[Tonynponuiiaemocth MeMmOpanbl. Pabora HaTpuii-kaJneBOro Hacoca.
DHIIOIMTO3: THUHOIUTO3, (aromuTo3. IK301uTO3. KieTouHas CTeHKa.
CtpykTypa u GYHKIMH KIETOYHOW CTCHKH PaCTCHUA, TPUOOB.

[urorutazma. I[{uro3ome. LluTockenmer. [IBMKEHHME LMTOILIA3MBI.
Opranouasl  kietku.  OnHOMeMOpaHHBIE ~ OPraHOUABbl  KIIETKH:
suporutazmMatudeckast cetb (IIIC), anmapat T'onbmaku, JTU30COMBI, HX
ctpoeHne W (yHKOUH. B3anMOCBI3b OAHOMEMOpAHHBIX OPraHOHUIOB
kieTku. CTpoeHue rpaHyIsIpHOTO PETUKYJIyMa. Mexanuzm HanpaeieHus
benxoe 6 OIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3 KIIETOUHBIX
MeMOpaH. ['maakuii (arpaHyJsIpHBINA) SHAOIIA3MATHUYCCKUN PETHKYIIYM.
CekperopHass ¢yHkuusa anmnapata [onbixu. Moougurxayus Oenxkos 6
annapame [onvoocu. Copmuposka 6Genkog 6 annapame [ 0n1b0xcu.
Tpancnopr BemecTB B KJIETKE. Bakyonu pacTUTENbHBIX KJIETOK.
Knerounsrtii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUILI KJIETKH: MUTOXOHJPUH, IJIACTHUJIBI.
llpoucxoocoenue mumoxonoputi u naacmud. Cumobdbuocenes (K.C.
Mepeoickosckuil, JI. Mapeynuc). CtpoeHre U QyHKIIUU MUTOXOHAPUN U
mnactul.  [lepBuuHble,  BTOPUYHBIE W CJOXHBIE  IUIACTUIBI
(OTOCUHTE3UPYIOIUX ~ J3YKApUOT.  XJIOPOIIACThl,  XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIINX PACTEHUU.



HememOpannsie opranouasl kinetku CrtpoeHune #  (yHKIUU
HEMEMOpaHHBIX OPTraHOWAOB KIETKU. Pubocomsl. [lpomescymounvie
Qunamenmol. MuxpoPuIaMEeHTBl. AKMuUHOBblE  MUKPOQDUIAMEHMDL.
MpblieyHble KIETKUA. AKMUHO8blE KOMNOHEHMbl HeMbIUEUHbIX KIEeMOK.
Mukpotpy6ouku. Knetounsrii nuentp. CTpoeHre U JBUKEHUE KTYTUKOB
U pecHHYEK. MuKpoTpyOoukn muroruiasmel. LleHTpuons. benku,
accoyuupo8anHvle ¢ MUKpOQUIAMEHMAMU U  MUKPOMPYOOUKAMU.
MomopHnuie 6enku.

Snpo. Obonouka siapa, XpoOMaTHH, KapUOILIa3Ma, SIIPBIIIKH, HX
CTpoeHue 1 QyHKIHH. SaepHbiii OenkoBbii MaTpukc. [IpocTpancTBeHHOE
pacmojoKeHHe XpoMocoM B HHTephasHOM siape. JyxpomamuH u
eemepoxpomamun. benku XpomMaTWHa — TUCTOHBL. J{uHamuka si0epHou
obonouku 6 mumose. AoepHulil mparcnopm.

Kiterounsle BkitoueHHs. CpaBHHUTENbHAs XapaKTEPHUCTHKA KIETOK
AYKapuoT (PaCTUTEITHHOM, JKUBOTHOM, TPUOHOM).

JlemoHcTpauumn

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

Tabmumbsr u  cxembl: «CTpoeHHE JYKAPUOTUYECKOM KIIETKN»,
«CTpoeHHE KUBOTHOW KIETKH», «CTpOEHHE pPaCTUTEIBHOW KIIETKWY,
«CrtpoeHne MHUTOXOHAPUMN», «Anapo», «CTpoeHHE NPOKAPUOTUUECKOU
KIIETKI.

ObopynoBanue: CBETOBOM  MHMKPOCKOIl,  MHMKpOIIpenaparsl
pPacTUTENbHBIX, JKUBOTHBIX KIIETOK, MHKpPOIIpenapaThl OaKTepHUaIbHBIX
KJIETOK.

JlabopaTopHas padora «/3ydyeHne CTpOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOB.

IIpakTnueckas padora «M3ydyeHue CBOWCTB  KIIETOYHOUH
MEMOpaHbI».

JlabopaTtopnass  padora  «lccimenmoBanue — azMoiiiza U
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX».

IIpakTnyeckas pabGora «l3ydeHue ABMIKEHUS LUTOIUIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIecTB M NpPeBpallleHUe JHEPIUH B KJIETKe

AcCUMWIISIIIASL M AUCCUMWJISIIIASL — JIB€ CTOPOHBI METaboJIM3Ma.
Tumnbl oOMeHa BemIeCTB: aBTOTPO(HBIM M TeTepoTpodHBIA. YdacTue
KHCIIOpOJla B OOMEHHBIX IMpoIleccax. IJHEPreTuueckoe obecreueHue
kietku: npeBpaiieHue AT® B oOmMeHHBIX mporieccax. depMeHTaTUBHBIN
XapakTep peaklHil KIeTOYHOro Metadbonu3zMa. GepMEeHThI, UX CTPOEHUE,



cBOicTBa U MexaHu3M nerictBusa. Kopepmentel. OTnnuns ¢pepMeHTOB OT
HEOPraHMYECKUX  KaTalu3aTopoB. benku-aktuBaTopel u  OENKH-
WHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIUN OT
pazNUYHBIX (AKTOPOB.

IlepBUuHBINM CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCHHTES.
AHnokcuecennviti U OKCUeeHHwlli  pomocumme3z Yy bakmepul.
Ceemocobuparowjue nuemenmsl U NUSMEHMbl DPEeaKYUOHHO20 UYEeHmpA.
Ponw xjoporutactoB B mporecce gorocuHTe3a. CBeToBass M TEMHOBas
bazpl.  DPomoowixanue, Ci3, Cp u CAM-muner pomocunmesa.
[IponyktuBHOCTh (hOTOCHHTE3a. BimsHue pa3nuuHbIX (PaKTOpoB Ha
CKOpOCTh (poTOoCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUGULHUPYIOIIME  OaKkTepuu, Kele300aKTepuu, CcepoOaKTepuH,
BOJIOPOJHbIEC OaKTEpUU. 3HAUYCHUE XEMOCHUHTE3A.

AHaspobHbIe opranu3Mbl. Busl 6poskenns. [IpogykTer OposkeHus u
UX WCIOJb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI Kak
00BEKTHI OMOTEXHOJOTUH U BO30YAUTEIH OOJIE3HEH.

AdpoOHBIE  OpraHu3Mbl. JTamnbl  JHEPTETUYECKOro  OOMEHa.
[ToaroroButenpHbIN 3Tam. [MKONMM3 — GECKUCIOPOIHOE pacCIICIICHHUE
TJIFOKO3BI.

buonornueckoe okuciIeHHME, WM KIETOYHOE JAbIXaHue. Poib
MUTOXOHJIPHUI B Tpoiieccax Ouojorndeckoro oxkucieHus. uxnmaeckue
peakuuu. OkucauTeNbHOE (POCHOPUTUPOBAHUE. DHEpeUusi MeMOPAHHO20
epaouenma npomonos. Cumnmes ATD: paboma npomonnot ATD-
cunmaswl. llpeumyiecTBa a’poOHOr0 TyTH OOMEHa BELIECTB IMEpen
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPTreTUIECKOTO OOMEHA.

JdemoncTpanuu

[Toptpetsr: dx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpanackui,
B. A. Onrensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabmuubr u cxembl: «DoTOCUHTE3», «DHEPreTUYECKUM OOMEH»,
«buocuntes 6enka», «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE  JUIs
MIPUTOTOBJICHUS TIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopHass padora «/3ydyeHrne KaTaqIUTHUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpuMepe aMuIa3bl UK KaTaiasbl)y.

JlabopaTtopHasi pabora «3yuenue dbepMEeHTaTUBHOTO
pacuierieHuss TEepOKCHAa BOJOPOJAa B PACTUTEIBHBIX M KUBOTHBIX
KIJIETKaX).



JlaGopaTtopnass padora «CpaBHeHHE MNpolEccOB (POTOCUHTE3A U
XEMOCHHTE3a.

Jlabopatopnasi pa6ora «CpaBHEHHE TWPOIIECCOB OpOXKEHUS U
JBIXAHUS.

Tema 7. HaciaeacrBeHHass uHopmaunus 4 peaju3auusi eé B
KJIeTKe

Peakuuu maTpuyHOro cuuresza. [IpuHIUN KOMILJIEMEHTapHOCTH B
peakuusAX  MAaTPUYHOrO  CUHTe3a. Peannzanuss  HaAcIEICTBEHHOM
uHdopmanuu. ['eHeTnueckuit Ko, e€ro cpoiicTBa. TpaHckpumims —
MAaTpUYHBIN CUHTE3 PHK. [IprHIMTIBL TPAHCKPHUIILUHN:
KOMIUIEMEHTaPHOCT, aHTUIIAPAJUICIbHOCT, ACUMMETPUYHOCTb.
Cospesanue  mampuunvix PHK 6  asykapuomuueckou  Kiemke.
Hexooupyrowue PHK.

Tpancnsiuus wm  e€ osrtanbl. Yuactue TtpaHcnoptHeix PHK B
OnocunTe3e Oenka. YcinoBusi OuocmHTe3a Oenka. KonaumpoBanue
aMUHOKHCIOT. Posb prbocomM B GnocuHTe3e Oernka.

Cogpemennvie npeocmasienus o cmpoenuu eeHos. OpraHuszanus
r€HOMa y IMPOKAPUOT M DYKApUOT. Perynsuus akTUBHOCTH TE€HOB Y
npokapuot. ['unoreza onepona (®. Kaxo0b, XK. Mano). MonexynapHvie
Mexanusmvl IKcnpeccuu 2eHog vy aykapuom. Ponv xpomamuna 6
peaynayuu pabomsi 2enos. Perynanus oOMEHHBIX HPOIECCOB B KIETKE.
Kiterounslii roMeocTas.

Bupycel — HekieTouHbie (OpPMBbI KU3HU U OOJIMTaTHBIE Mapas3HThI.
CtpoeHue MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Kuznennwrii yukn J{HK-cooepacawux eupycos, PHK-cooepacawjux
supycos, baxmepuogazos. Obpamuas mMpaHCKpunyus, peeepmasa,
unmezpasa.

BupycHbie 3aboseBaHus ueioBeka, KMBOTHBIX, pactenuid. CITN/,
COVID-19, conuanbHabie U MEAUITUHCKUE TTPOOTIEMBI.

buounpopmamura: ummeepayusa u avanuz OOILUUX MACCUBOS
(«bigdatay) cmpyxkmypuwix 6uonocuueckux oanHwvlx. Hanomexuonoeuu 6
ouonocuu u meouyune. llpoepammupyemvie ynkyuu denxos. Cnocoodwl
00CMAasKU 1eKapcms.

JlemoHcTpauumn

IToptpetsi: H. K. Konsuos, [. Y. IBaHOBCKUIA.

Tabmmipel 1 cxembl: «buocuHre3 Oenka», «l €HETHUYSCKHH KOy,
«Bupycoy», «baktepuodarmn.

IpakTnueckas padora «Co3naHnue MOACIH BUPYCay.



Tema 8. /KusHeHHbIH HUKJI KJICTKH

Kiterounslii UK, €ro nepuosl U peryisuus. Marepdasza u MuTo3s.
OcobenHoctu TmpoleccoB, mporekatonux B wuHTEepdasze. Iloaroroska
KJIeTkn K  geneHuto. [Ipecunrernyeckuit  (IOCTMUTOTHYECKHUNA),
CUHTETUYECKUA M TOCTCUHTETUYECKUHA (IMIPEMUTOTUYECKHI) MEPUOJIbI

uHTEep(Da3hI.
Marpuunbeii cunre3 JJHK — perumkanms. [IpuHImne! permkanuu
JHK: KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBAaTUBHBIN CUHTE3,

aHTUMapaIeNbHOCT. Mexanusm perukaiuu  JHK.  Xpomocowsi.
Crpoenue xpomocom. Tenomepsl U TeoMepaza. XpOMOCOMHBIM HaOOp
KJIETKU — KapuOTHUN. JIUMIOMAHBIN U TariouAHBIM HA0OpPHl XPOMOCOM.
I'omonornunsie XpoMocomsl. [1010BbIE XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaud MUTO3a U MPOUCXOASAIINE B HUX
npoueccel. Tunbl Muto3za. KapruokuHes u unurtokuHe3. buonornueckoe
3HAYEHUE MUTO3A.

Perynamua wmutotMyeckoro mnukna kiaetku. lIporpammupyemas
KJIETOYHAsI TUOENb — aloNTOo3.

Knerounoe s1po, XpoMOCOMBI, (PYHKIIMOHAJIbHAS T€HOMHMKA.
Mexanusmol npoaughepayuu, oupgepenyuposxu, cmapenus u ubenu

knemok. «Llugposas knemka» — OuounHgopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KTEMKU.
JdemoncTpanuu

TaOmumsl 1 cxembl: «OKU3HEHHBIM LMK KIETKW», «MHUTO3»,
«Crtpoenune xpomocom», «Permmukanusa [JTHK».

ObopynoBaHHe: CBETOBOW MHKPOCKOI, MUKpompenaparsl: «Muto3s
B KJIETKaX KOpPEUIKa JIyKay.

JladboparopHasi paGora «/I3ydueHuMe XpoMOCOM Ha TIOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopnas padora «HabGmonenue MuTo3a B KJIeTKaX KOHUHUKA
KOpEILKa JTyKa (Ha TOTOBBIX MUKpPOIPENnapaTax)».

Tema 9. CTpoenne u QyHKIUM OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHu3zMoB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HEAECATEIBHOCTH OJIHOKJIETOYHBIX
opranusmoB. bakrepun, apxeu, OJHOKIETOUYHbIE TPUObI, OJHOKJIETOYHBIE
BOJIOPOCIIH, APYTUE NPOTUCTHL. KOJOHUAIBHBIE OPraHU3MBI.

B3anMoCBA3p 4aCTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHu, OpraHsl
U CUCTEMBI OpraHoB. OpranusM Kak eauHoe uenoe. ['omeocras.



Tkanu pacteHuil. TUIbl pacTUTEIBHBIX TKAHEW: 0Opa3oBaTelbHAs,
MOKPOBHAsA, TMPOBOJMAIIAS, OCHOBHas, MexaHmdeckas. OcCOOEHHOCTH
CTpOeHMUs, PYHKLIUN U pacloIOKEHUsI TKaHEH B OpraHax pacTCHUI.

TkaHu JKMBOTHBIX U 4YEJOBEKA. THUIBI KUBOTHBIX TKAHEM:
SMUTENUANTbHAS, COCAMHUTEIbHAS, MbIeuHasi, HepBHas. OCOOCHHOCTH
CTpO€HUA, (PYHKIIMI U PacHojOKEHHs] TKaHEW B opraHax >KUBOTHBIX H
YEI0BEKA.

Opranbel. BereraTuBHbIE W TE€HEPATHBHBIE OPraHbl PACTEHUIA.
Oprasbl ¥ CHCTEMBI OPraHOB >KMBOTHBIX M 4yeloBeKa. DyHKIMU OpraHoB
Y CHCTEM OpPTraHOB.

Onopa Tena  opramu3moB. Kapkac  pacrtenuit.  Ckenersl
OJHOKJICTOYHBIX W MHOIOKJIETOYHBIX JKUBOTHBIX. HapyxHbli U
BHYTpEHHUH cKkeneT. CTpOEHUE U TUIIBI COEAMHEHUS KOCTEH.

JIB>KEHUE OPraHu3MOB. JIBM)KEHHE OJHOKIJIETOYHBIX OPraHU3MOB:
amME0OMIHOE, KTI'YTHKOBOE, pecHHWYHOe. J[BI)KCHHE MHOTOKIICTOYHBIX
PACTEHMI: TPONIM3MBI M HACTUU. [[BH>KEHNE MHOTOKJIETOYHBIX KUBOTHBIX
U 4YelloBeKa: MblileyHas cucrema. Pedexc. CkeneTHble MBIIIIBI U UX

pabora.
[Mutanue opranusmoB. llorjoieHue BOABI, YIJIEKHUCIOrO Ta3a H
MUHEpPAIbHBIX  BEMICCTB  pacTeHUsAMH.  [luTaHWe  KUBOTHBIX.

BHyTpumnonoctHoe u BHYTPHUKIETOYHOE nuiieBapeHue. lluranue
MMO3BOHOYHBIX  JKMBOTHBIX. OTHEnsl MNHILIEBAPUTEIBHOTO  TPaKTa.
[IumesapurenpHbie Kkene3bl. [luieBapurenbHas cucrema 4eaoBeKa.

Jlpixanue opraHu3moB. [[pixaHue pacTeHui. [[pIxaHu€ >KMBOTHBIX.
Huddys3us ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KokHOE IhIXaHUeE.
JlpixaTenbHasi mOBEepXHOCTh. JKabepHoe u nérouHoe apixaHue. JlpixaHue
MMO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKA. OBOJIOIUOHHOE YCIIOXKHEHUE
CTPOEHHUS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucrema
yenoBeka. MexaHnu3M BEHTWISIIUU JIETKUX y NTHLl U MJIECKONMUTAOLINX.
Perynsauus npixanus. [{pixarenbHbie 00BEMEI.

TpaHcnopT BEWIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI
pacrenuil. Tpancnopt BemiecTB y )KUBOTHBIX. KpoBeHOCHAas cuctema u eé
opranbsl. KpoBeHOCHasi cucTeéMa IMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
Ceparie, KpOBEHOCHBIE COCYIbI W KpoBb. Kpyrum KpoBooOpareHusl.
OBOJIIOIIMOHHBIE  YCIOKHEHUSI CTPOEHHUSI KPOBEHOCHOM  CHUCTEMBI
MMO3BOHOYHBIX KMBOTHBIX. PaboTa cep/itia u e€ perysius.

Brigenenue y oprann3zmoB. Beinenenue y pacteHuil. Beinenenue y
KUBOTHBIX.  CokparurenbHble  Bakyoiqu.  OpraHbl  BBIJICJICHUS.



OunpTpanms, CeKperus 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MBI PaOOTHI
opraHoB BbliesieHHs. CBfA3p TOJOCTH Tella C KPOBEHOCHOM U
BBIJICINTEIILHOM CUCTEMaMU. BplielieHne y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [loukn. Ctpoenne U  (yHKIMOHMpPOBaHHE HEPpOHA.
OObpazoBaHue MOYH Yy YETOBEKA.

3anmTa y OpPraHu3MOB. 3aluTa y OJHOKJIETOYHBIX OpPraHU3MOB.
Criopbl GakTepwii W IHUCTHI MPOCTEUIIHNX. 3aIlIUTa Y MHOTOKJIETOYHBIX
pactenuii. Kyrtukyna. CpencrBa HMacCMBHOM M XMMHYECKOM 3alUTHI.
OUTOHIUBI.

3ammTa 'y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI W  uXx
MPOM3BOJHBIC. 3alluTa OpraHu3Ma oT OonesHeld. MMMmyHHas cuctema
yenoBeka. KieTouHblli M TyMOpalibHbIE MMMYHHUTET. BpoXnEHHBIN H
npuOOpeTEHHBIN  crienupuUYecKuil UMMYyHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynurera (I1. Dpnux, ®. M. bepner, C. Tonerasa).
BocnanurenbHpie OTBETBI OPraHU3MOB. POsib BPOKIEHHOTO UMMYHHUTETA
B Pa3BUTUHU CHCTEMHBIX 3a00JIEBaHUH.

Pa3apaxuMoCTp M peryssinus y OpraHu3MoB. PasipaxxumMocTs y
OJIHOKJIETOYHBIX OPraHu3MOB. TakCuChl. Pa3apa)xuMocCcTh U perysisauus y
pacreHuil. PocToBeie BemecTsa U UX 3HaYCHUE.

HepBHasg cucrema u pediaekTopHas peryysiius y KUBOTHBIX.
Hepsnas cucrema n €€ oTaensl. DBONIONUOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/AEIIBI TOJIOBHOIO MO3I'a IIO3BOHOYHBIX
KUBOTHBIX. Pediekc u peduiekropHast nyra. be3ycioBHble U yCIOBHBIE
pediiexchl.

I'ymopanpHast perymsanuuss W SHAOKPHUHHAS CHCTEMA JKMBOTHBIX M
yesoBeka. JKenmes3bl HIOKPUHHOM CUCTEMBI M MX T'OPMOHBIL JlelcTBue
TOPMOHOB. B3auMOCBs3b HEPBHOM U Y3HAOKPUHHOM CUCTEM. | MmoTanaMo-
runodu3apHas CUCTEMA.

JlemoHCcTpauumn
IToprper: U. 11. I1aBnos.
Tabmus! 17} CXEMBL: «OIHOKJIETOYHBIE BOJIOPOCIINY,

«MHOroKIeTOYHBIE BOJOpOCHn», «bakrepun», «IIpocreitmme», «Oprassl
LBETKOBBIX pAacTeHUIN», «CUCTEMBI OPTraHOB IO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacrenmit», «KopHeBble
cucremb», «CtpoeHue credms», «CTpoeHHe JHUCTOBOM IJIACTUHKNY,
«Tkanu KUBOTHBIX», «CKeneT yenoBeka», «llumeBapurenbHas cuctema,
«KposenocHas cucrema», «JlpixarenpHas cucreMay, «HepBHas cucremay,
«Koxa», «MpslieyHass  cucteMay, «BblgenuTenbHas  CHUCTEMay,



«OHIOKpUHHAasE cucrema», «CrtpoeHne MbIIIbD, «MMMyHUTETY,
«Kunmeunononoctusie», «CxeMa NHUTaHUS pacTeHUiD», «KpoBEHOCHbIE
CUCTEMbI TO3BOHOYHBIX KHUBOTHBIX», «CTpoeHue ruape», «CtpoeHue
mIaHapun», «BHyTpeHHee CTpoeHue [I0XIAeBoro uepBs», «HepBHas
cucrema poio», «HepBHas cucrema msarymku», «HepBHas cucteMa
npecMbikaromuxcsa», «HepBHas cucrema nruiy, «HepBHas cucrema
MJIeKonuTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.

ObopynoBanue: CBETOBOM  MHUKPOCKOII, MHUKpPONpEnapaThl
OJHOKJIETOYHBIX OpPraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI
MOJUTIOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKUX, JKUBBIE SK3EMIUISPHI
KOMHATHBIX pacTeHUl, repOapuu pacTeHU pa3HbIX OTACJIOB, BIAXKHBIC
Mpenaparbl  KUBOTHBIX,  CKEJEThl  TO3BOHOYHBIX,  KOJUICKLIHUH
OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa, OO0OpYyIOBaHHUE IS
NEMOHCTpPAllUd TOYBEHHOTO W  BO3JIYIIHOTO MUTAaHUA PACTEHUI,
pacIieTuieHusT Kpaxmajia W OCIKOB TOJ JAcHCTBHEM (DEpMEHTOB,
o0opynoBaHue Jyisi AEMOHCTpAIMU OIBITOB MO MU3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHuU3Ma JbIXaTeIbHbIX JABWKECHHI, MOJEIU
TOJIOBHOT'O MO3ra Pa3jINYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHeH >KUBOTHBIX.

JlaGopaTtopuass paGora «lI3yueHue OpraHoB IIBETKOBOTO
pPacCTEHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPTaHU3MOB

@opMbl  pa3MHOKEHHMSI ~ OpraHuM3MoOB:  Oecrojioe  (BKIItOUYas
BETreTaTUBHOE) U MOJ0BOE. BUabl 0€CMOI0ro pa3MHOXKEHUS: TOUKOBAHUE,
CHOPYJISIIUS, parMeHTalusl, KIIOHUPOBAHHE.

ITomoBoe paszmHoxkeHue. llonoBbie KieTKH, WM ramersl. Menos.
Craguu wmenosa. IloBepenume xpomocom B Meiose. KpoccuHrosep.
buonornuecknii cMmbICi MeW03a W MOJOBOro mpouecca. Meno3 u ero
MECTO B JKM3HEHHOM ILIUKJIE OPTaHU3MOB.

[IpenzaponeieBoe pa3Burue. ['amerorene3 y xuBoTHbIX. [Tom0BBIE
xene3pl. OO0pa3oBaHuE U Pa3BUTHUE TMOJIOBBIX KJeTOK. CriepmaToreHes u
ooreHes. CTpOeHHE MOJOBBIX KIIETOK.

OmnongoTBOpeHre W ASMOpPUOHAIBLHOE  Pa3BUTHE  KUBOTHBIX.
CriocoObl OITOAOTBOPEHUS: HAPYXKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OpraHU3MOB (oHTOTEHE3).
OMOpHOJIOTHS — HayKa O pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha u3
2nasHulx npobnem smobpuonocuu. Komyenyus mopgoeenos u mooenu



mopgozcenesza. Ctanuu SMOpUOreHe3a )KMBOTHBIX (Ha MPUMEPE JIATYIIKH).
JpoOnenue. Tunbl TPOOICHUS. Jlemepmunuposanmoe u
HeoepMuHupogannoe  Opobaenue.  brnacmyna,  munvr  Onacmyn.
OcoOenHocTr  JIpOOJIEHHS MIIEKONUTAIOUINX. 3apOAbIIIEBbIE JINCTKU
(racTpynsiuus). 3akiajka OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX JIMCTKOB.
B3aumuoe BIIMSIHUE yacreun Pa3BUBAOLIETOCS 3apojpliia
(aMOpHroOHaNIbHAS MHIYKIIMS). 3aKiaJKa IJIaHa CTPOSHUSI )KUBOTHOTO Kak
pe3yJabTaT UEpPapXMYECKUX B3aUMOJACUCTBUN T€HOB. BrnusHue Ha
SMOPUOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAOLIEH CPEIBI.

Poct u pasButHe kuUBOTHBIX. [loCTAMOpPHMOHANBHBIA TMEPHOI.
[Ipsmoe u Henpsimoe pa3Butue. PaszButue ¢ metamopdo3om y
0€CI03BOHOYHBIX M [TO3BOHOUYHBIX JKUBOTHBIX. broiornueckoe 3nHaueHue
MPSIMOTO M HETIPSMOTO Pa3BUTHSA, UX PACIIPOCTPAHEHUE B Mpupoae. TUIbI
pocTta KUBOTHBIX. DAKTOPHI PETYISIIUUA POCTA KMBOTHBIX M YEJIOBEKA.
Craguu nOCTAMOPHOHAIBLHOTO pAa3BUTUSL Yy JKUBOTHBIX M YEJIOBEKa.
[lepuoast oHTOTeHE3a YenoBeka. CTapeHne U CMEPTh KaKk OMOJIOTHYECKHE
IIPOLIECCHI.

PasmHoxenue u pas3Buthe pacteHuil. ['ametodur u cnopodur.
Meiio3 B XM3HEHHOM IMKJIE pacTeHuil. OOpa3oBaHHUE CIIOp B IMpoliecce
Menosa. ['amerorene3 y pacrenui. OIJIONOTBOPEHHE W Pa3BUTHE
PACTUTENbHBIX OPraHu3MOB. J[BOWHOE OIIOAOTBOPEHUE Y LBETKOBBIX
pactenuil. OOpazoBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLAA OHTOT€HE3A Y PACTEHUM U JKUBOTHBIX.

JlemoHcTpauumn

IToprpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuupr u cxembl: «BereraTuBHOE pa3MHOXKEHUE», «THIBI

Oecrionoro  pa3MHOXEHUs»,  «Pa3MHOXeHue  XJIaMHJIOMOHAIbI»,
«Pa3MHOXeHUe  3BrJEHbD», «Pa3smHOXeHWe runape», «Meios3y,
«XpomocoMbl»,  «l'amerorenesy, «CtpoeHne  SAWLEKIETKH U

criepmaTo3onsiay, «OCHOBHBIE CTaauM OHTOTreHe3ay», «lIpsimoe wu
HENPAMOE pa3BUTHE», «Pa3BuTHE MalCKOTr0 )KyKa», «Pa3BuTHEe capaHumy,
«Pa3zButne JnArymkw», «/IBOMHOE OIUIOJOTBOPEHHE Yy ILBETKOBBIX
pactenuin», «CTpoeHue ceMsiH OJHOAOJBHBIX U IBYAOJIBHBIX PACTEHUI,
«OKM3HEHHBIN LUKJI MOPCKOM KamycTbD», <«OKM3HEHHBIM LUK MXay,
«OKW3HEHHBIN UK TAMOPOTHUKA», <« KU3HEHHBIN IIUKIT COCHBD.
O6opynoBaHue: CBETOBOU MUKPOCKOTI, MUKPOTIPENApaThl
SIMLIEKIJIETOK U CIIEPMATO30U10B, MOJIENb «{MKII pa3BUTHS JIATYILIKA.



JlabopaTopHas padora «/3yueHne CTpOEHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

IIpakTnueckass padora «BbIABIEHUE MPU3HAKOB CXOJICTBA
3apOJIBIIIEH NO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHUE OpPraHoOB pPa3MHOXKECHUS
BBICILINX PACTEHUI».

Tema 11. T'eHerMmka — HaykKa 0 HAaCJeACTBEHHOCTH H
H3MEHYHMBOCTH OPraHU3MOB

Wcropust cTaHOBICHUS U pa3BUTHUS T€HETUKH Kak Hayku. Pabotsl I'.
Menpens, I'. ne ®pusa, T. Moprana. Ponp OoTe4ecTBEHHBIX YUYEHBIX B
pasButuu renetuku. Padotel H. K. Konbsuosa, H. Y. BaBuiosa, A. H.
benozepckoro, I'. JI. Kapmeuenko, 0. A. ®umunuenko, H. B.
Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHE IMOHATHS M CUMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI,  aJUICJIbHbIE  T€Hbl,  albTEPHATUBHBIE  MPHU3HAKU,
JOMUHAHTHBIA W PELECCUBHBIM IPU3HAK, TOMO3UIOTA, T'ETEPO3UTOTA,
yucTash JUHUA, TUOpUABL, TeHOTHN, (eHoturn. OCHOBHBIE METOJbI
TEHETUKU:  THOPUIOJOTHUYECKHUM, IUTOJIOTMYECKUN, MOJEKYJISIPHO-
T€HETUYECKUU.

JlemoHcTpauumn

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H.
N. BaBuinos, A. H. benozepckuii, I'. /[. Kapneuenko, FO. A. ®ununyeHko,
H. B. Tumodeep-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIMBAHUS.

JladopaTopunasi padora «JIpozoduna kak OOBEKT T€HETHUYECKHUX
UCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemnuBanue. [lepBoiii 3akoH MeHnzaens — 3aK0H
eanHoo0pa3us THOPUAOB MepBOro nmokoieHus. [IpaBuino JoMUHUPOBAHMUS.
Btopoii 3akoH MeHnenss — 3aKOH PpACIICIUIEHUS  MPU3HAKOB.
[{uTonoruyeckue OCHOBBI MOHOTHMOpPUIHOTO cKpemuBaHus. [umnoresa
YUCTOTHI TAMET.

Ananmusupyromee  ckpenuBanue. IIpomexyTouHbBI  Xapakrep
HACJICTOBAHMUS. Pacmieruienune IIPU3HAKOB npu HETOJIHOM
JTOMUHHUPOBAHUH.

JlurubpuaHoe ckpemuBanue. Tperwit 3akoH MeHaens — 3aKoH
HE3aBHCUMOTO HACJIeIOBaHUsl MNpHU3HAKOB. LlUTOMOrMYEecKre OCHOBBI
JTUTHOPUIHOTO CKPEIUBAHMUS.



CuerieHHoe HaclefoBanue mpu3HakoB. PaGotst T. Moprana.
CuenyieHHOE HAcleIOBaHUWE TE€HOB, HAPYLIEHHWE CLEIUICHUS MEXIY
reHaMyu. XpoMOCOMHAasl TEOpUsl HACIIEICTBEHHOCTH.

I'enetuka nosa. XpOMOCOMHBIM MEXaHW3M OIIPEAEIICHUs I10Ja.
AyYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHBIA M TE€TEPOraMeETHBIN
nmon. I'eHernueckas CTpPyKTypa IOJOBBIX XpoMocoM. HacmenoBanwme
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHasd cucrema. [limelorponus — MHOKECTBEHHOE
NelcTBUE TreHa. MHOXECTBEHHBIM — aienus3M. Bsanmonencrsue
HEAJUIENIbHBIX TeHOB. KommeMenTapHocTh. Jnuctas. [lonumepus.

['eHeTyecKM KOHTPOJb pAa3BUTHS PACTEHHUM, JKUBOTHBIX U
YelioBeKa, a Takke (U3MOJIOTMUYECKUX IMPOLIECCOB, IOBEACHUSA WU
KOTHUTHUBHBIX (YHKIMH. ['eHeTHueckne MeXaHu3Mbl CHUMOHMOIEHE3a,
MEXAHU3MBbl B3aUMOJECUCTBUSL «XO3IMH — MapasuT» MU «XO35IUH —
MUKpoOMOM». ['eHeTHdYecKue acmeKThl KOHTPOISI H  HM3MEHEHHS
HaCJEeJICTBEHHON HH(POpPMAaLIUU B MOKOJIEHUSAX KIETOK U OPraHU3MOB.

JdemoncTpanuu

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

Tabmuubr u cxembl: «llepBelii W BTOpOW 3akoHBI MeHnemNs»,
«Tpernit  3akoH MeHuens», «AHaTU3HPYIOUIEE  CKPEUIMBAHUEY,
«Henonnoe nomuHMpoBaHue», « CLHEINIEHHOE HACIIEIOBAHUE NPU3HAKOB
y npo3odunsly, «l'enetnka monay, «Kapuorun yenosekay», «Kapuorun
npozodunby, «Kapuotun nTUibD, «MHOXKECTBEHHBIM —alIeIU3M,
«B3anMoaelicTBHE TCHOBY.

ObopynoBaHue: MOJEIb I JEMOHCTPAIINH 3aKOHOB €TMHOOOpa3HsI
ruOpHUI0B MEPBOrO MOKOJICHUS U PACIICTIICHUS IMPU3HAKOB, MOJEIb IS
JEMOHCTpALMM 3aKOHA HE3aBUCUMOI'0 HACJIEAOBAHUsS IIPU3HAKOB, MOJIEIIb
IUIsl IEMOHCTPALIMU CUEIJIEHHOI'O HACJIEIOBAHMUS IPU3HAKOB, CBETOBOU
MUKPOCKOII, MUKponpenapar: «Jpo3zodpunay.

IIpakTnyeckas padora «/I3yueHue pe3yapTaToB MOHOITHOPUIHOTO
CKPEIMBAHUA Y IPO30(DUIIBD».

IIpakTnyeckas padora «l3ydyeHue pe3ynbTaToB IUTHOPHIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTuna u cpenpl npu GopMHUpOBaHUM (DEHOTHIA.
N3meHunBOCTh IpU3HAaKOB. KauecTBEHHBIE U KOJUYECTBEHHBIE TPU3HAKHY.
Buapl ©3MEHUYNBOCTHU: HEHACIIEICTBEHHAS U HACIIEICTBCHHA.



MoaudukannonHas ©3MEHUYNBOCTh. Poib cpeasl B (hopMupoOBaHHUH
MOAU(UKAIIMOHHOW ~ W3MEHYMBOCTH. Hopma  peakmum  mpu3HAKa.
Bapuanuonnsiii psa u BapuanunonHas kpusas (B. Moranncen). CoiicTBa
MOAU(PUKAIIMOHHON U3MEHUYHUBOCTH.

I'eHoTunnueckass uU3MEHYMBOCTh. (CBONCTBA TE€HOTUIIWYECKOU
M3MEHYMBOCTU. BUIbl TEeHOTUMMMYECKON M3MEHYMBOCTU: KOMOUHATUBHAS,
MYTAaI[MOHHAs.

KomOuHatuBHas W3MEHYMBOCTh. MeHo3 M TOJIOBOM Mpolecc —
OCHOBa KOMOWMHATUBHOM  HW3MEHYMBOCTH. Poib  KOMOMHATHBHOM
M3MEHUYMBOCTH B CO3JIaHMM TEHETUYECKOr0 pa3zHOo0Opa3us B Ipejenax
OJHOTO BUJA.

MyranmoHHass  U3MEHYMBOCTb.  Buapl  MyTauuili:  T'€HHBIE,
XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U MHAYLIUPOBAHHBIE MYyTAllUH.
SAnepHble U UUTOIIA3MaTHYECKUE MyTaluu. COMAaTHYECKUE U TOJIOBBIC
MyTauu. [[prudrHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HacleACcTBeHHOM wu3MmeHuuBoctu (H.M.
BasunoB). BHesiiepHas n3MeHUMBOCTh U HACIEJCTBEHHOCTD.

Dnuecenemura u SNUSeHOMUKA, POJIb INUSEHEMUYECKUX (haKmopos 8
HACIe008anuu U  USMEHYUBOCMU  (EeHOMUNUYEeCKUX NPUSHAKOE )
OpP2AHUZMOB.

JdemoncTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabnunpl U cxembl: «Buasl u3MeHUUBOCTHY, «MoaudukaluoHHas

U3MEHYUBOCTEY, «KomOunaTuBHas W3MEHYUBOCTB, «Meirio3y,
«OmnonorBopenue», «l'eHernueckue 3a00jeBaHHS YelloBeKa», «Buapl
MYTaL».

ObopynoBaHue: XUBbIe W TepOapHBIE HK3EMIUIAPHl KOMHATHBIX
pacteHuli, pucyHku (doTtorpaduu) >KUBOTHBIX C PA3THMYHBIMHA BUIAMU
U3MEHYMBOCTH.

JlaGopaTtopnass pabGora «MccienmoBaHue  3aKOHOMEPHOCTEMN
MoaU(UKAIIMOHHON M3MeHYnBOCTU. [locTpoeHne BapraliMiOHHOTO psiia U
BAPUALIMOHHOU KPUBOI».

IIpakTnyeckas padora «Mytamuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 14. I'eneTnka yes10BeKa

Kapuotun uenoBeka. MexnyHapoaHasi mporpaMMa HCCIIETOBaHUS
reHomMa  4YejoBeka. MeToapl  WM3y4YeHHs  TIEHETUKH  YEJIOBEKa:



TrE€HEAJOTUUECKUN, OJIM3HEIOBBIN, ITUTOICHETUYECKUM, MOMYJISIIHOHHO-
CTaTUCTHYECKUU, MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE
OIpEICIICHUE TCHOTHIIA: MOJIHOTEHOMHOE CEKBCHUPOBAHUE,
FCHOTUIIMPOBAHMWE, B TOM 4ucie ¢ 1nomomipto [II[P-ananu3a.
HacnencrBennbie 3a0osieBaHusl 4ejoBeKa. ['€HHbIE M XPOMOCOMHBIC
0ome3HM YenoBeKka. boe3Hu ¢ HacaeACTBEHHOM MPeapacioioKeHHOCTHIO.
3Ha4YCHUE MEIUIMHCKOM TEHETUKH B MPEAOTBPALICHUA H JICYCHUU
TEHETUYECKUX 3a00J1eBaHUI YeJI0BeKa. Menuko-reHeTHIECKOe
KOHCyJbTUpOBaHuEe. CTBOJOBBIE KJIETKU. [loHATHE «rE€HETUYECKOTO
rpy3a». DTHYECKHE aCHEKThl UCCICIOBAaHUA B 00JIACTH PEAAKTHPOBAHUS
F€HOMAa U CTBOJIOBBIX KJIETOK.

['eneTnueckue HakTOPHI MOBBIICHHOW YyBCTBUTEILHOCTH Y€JIOBEKA
K (Qu3nueckoMy M XHMHUYECKOMY 3arpsi3HCHHUIO OKPYKaIOIIECH Cpesbl.
['eHeTHuecKas MpeapacnoOKEHHOCTh YEJIOBEKA K IMaTOJIOTHSIM.

JlemoHcTpauumn

Tabmuupl 1 cxembl: «Kapuotun uenoBeka», «MeTOapl H3yYEHHS
TCHETHKH YeJIOBEKay, «I eHeTHUecKue 3a00JICBaHUS YSTIOBEKAY.

IIpakTuyeckasi padbora «CocTaBieHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTukanuss ©  CENEKIUsA.  3apOXKIACHHUE  CEJIEKIUU U
nomectukanuu. Yuenue H. M. BaBunoBa o LlenTpax nponcxoxaeHus u
MHOrooOpasusi KyJbTYpHBIX pacTeHuid. Pojp cenmekiuy B CO3JaHUM
COPTOB pacTeHUil W MOpoJ KUBOTHBIX. CoOpT, mopoja, mITaMM. 3aKOH
FOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOM wu3MeHunBoctu H. H.
BasuioBa, ero 3HaueHue 1151 CEIEKIIMOHHON paOOTHI.

Metoasl  ceneKIMOHHOM  paboTel.  MckyccTBeHHBIH — O0TOOD:
MAacCCOBBIM W HMHAWBUIYATIbHBIA. DTambl KOMOWHAIIMOHHOW CEJICKIIHH.
HcnpiTanue mpousBoauTenaeit 1o moToMcTBy. OTOOp MO TEHOTHITY C
MMOMOIIBIO OIICHKH (DEHOTUIIAa TOTOMCTBA M OTOOp IO TEHOTHUITY C
nomoibto ananuza JJHK.

McKyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHONW pPaOoTHI.
PaguanvoHHbIE M XMMWYECKHM MYyTareHe3 KaK HCTOYHUK MyTalud y
KyJIbTypHbIX  (opm  opranu3moB. Hcmonb3oBaHHE€  T'€HOMHOIO
penakTupoBaHus U MeTofoB pexkomOuHaHTHRIX JIHK ams momyuenus
HCXOJHOT0 MaTepualia ISl CEJICKIUU.

[Tonydyenne  monuIuionioB. BHyTpuBHaOBas  TrUOpUAM3AIIMSL.
bnu3kopoacTBeHHOE CKpemuBaHue, Wik WHOpuauHT. HepoactBeHHOE
CKpellluBaHWEe, WM ayTOpuauHr. ['eTepo3uc W ero MNpUYUHBIL.



Ucnonw3oBanue rerepo3uca B cenekuuu. OTaanéHHas THOpUIU3aALIUS.
[Ipeomonenne Oecruioguss MEXKBHIOBBIX THOpUAOB. JlocTmxkeHuUs
CEJIEKIINU PACTEHUN U KUBOTHBIX. « 3€1E€HASL PEBOIOYUSLY.

CoxpaHeHHE W HW3yYEHHE TE€HETHYECKUX PECYpPCOB KYJIbTYPHBIX
pacTeHUHN 1 UX TUKHUX POAWYCH IS CO3/IaHUS HOBBIX COPTOB U THOPHIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpaumenue u ynpaeieHue
2CHEeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 6 YeNaX VIVUUEHUs CYUeCme8yiomux U CO30aHUs HOBbIX
nopoo, JMUHUU U KPOCCO8, 8 MOM HYUCIe C NPUMEHEeHUeM CO8DEeMEHHbIX
Memo008 HAYUHbIX UCCe008AHUL, NepedosblX udel U NepCneKmu8HbLX
MexXHOI02ULL.

JdemoncTpanuu

IToptpets: H. . BaBunos, U. B. Muuypumn, I'. /1. Kapneuenko, I1.
I1. Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «LleHTpBI TPOUCXOXKIECHUS W MHOTO0Opa3us
KYJbTYpPHBIX  pacTeHUW», «3aKOH TOMOJIOTMYECKUX  PSIIOB B
HACIIEICTBEHHON H3MEHYMBOCTHY», «Metonbl cenekuun», «OTnanéHHas
rubpuauzanus», «MyrareHesy.

JlaGopaTopHas padora «/3yyeHue cOpTOB KyJIbTYPHBIX pACTCHUI
Y TIOPOJT TOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CEJICKIIUN PACTCHUI.

IpakTnueckas padora «lIpuBUBKa pacTeHUI.

IKekypeuss  «OCHOBHBIE METOABI M JIOCTHXKEHHSI  CEJICKLIHUU
pacTeHUl U )KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO (pepmy,
COPTOUCIIBITATENIbHBIA YYACTOK, B TEIIMYHOE XO35UCTBO, B JIAOOPATOPUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/I0rUs U CHHTETHYECKAs OMOJIOTUS

O6L€KTBI, HCIIOJIb3YyCMBIC B 6I/IOT6XHOJ'IOFI/II/I, — KIICTOYHBIC H
TKaHCBbIC KYJbTYPHI, MHUKPOOPTaHU3MBI, nux XapaKTCPHUCTHUKA.
TpaIII/II_[I/IOHHa}I OMOTEXHOJIOTHS: XJI€6OH€‘-I€HI/IC, IIOJIY4YCHHUC

KHCJIOMOJIOYHBIX MPOJYKTOB, BUHOAEINE. MUKPOOMOIOTUYECKUI CUHTE3.
OObeKThl MHKpOOMONOrHMYecKUX TexHojoruil. IlpousBonacTBo Oenka,
AMUHOKHCIIOT U BUTAMHUHOB.

Co3aHve TEXHOJOTMA W HWHCTPYMEHTOB LEJIEHANPaBICHHOTO
U3MEHEHUS M KOHCTPYHPOBAaHUS TE€HOMOB C LEIBIO  ITOJYYECHUS
OpraHu3MOB M HX KOMIIOHEHTOB, COJAEP’KallUX HE BCTpEYArOLIUECs B
pUpoie OMOCUHTETUYECKUE TYTH.



Knerounas wunxkeHepus. MeToasl KynbTypbl KIETOK M TKAaHEN
pacteHudl M KuBOTHbIX. KpuoGanku. ComaTuueckas rudpuauzanus u
coMaTtuyeckuil smOpuoreHes. lcnonb3oBaHHe TaljoOUIOB B CEJIEKIIHUU
pactenuil. [lonyuenue MOHOKIOHANbHBLIX anwmumen. Hcnonvzosanue
MOHOKNIOHANbHBLIX U NOJUKIOHATbHLIX ~ aHmMumen 6  MeouyuHe.
HckyccTBEHHOE  OIUIOOTBOpPEHME. PEKOHCTpyKIMs SHLEKIETOK H
KIIOHHPOBAHUE JKUBOTHBIX. MeTo[ TpaHCIUIAHTAUMU SAEp KIIETOK.
Texnonocuu 0300po6neHUsl, KYIbMUBUPOBAHUL U MUKPOKIOHAIbHO20
DPASMHOIICEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbINYD.

XpOMOCOMHAsI U TeHHasi MHKEeHepHusl. MICKyCCTBEHHBIN CHHTE3 IeHa
u koHctpyupoBanue pexomOunantHeix JHK. Cozoanue mpanceennwvix
opeanuzmog. JIOCTMKEHUS W TEPCIHEKTUBBl XPOMOCOMHOM W TI'€HHOU
UH)XXEHEPUHU. DKOJIOTUYECKME M  OTUYECKHE MpoOJeMbl T€HHOMU
VH)KEHEPUU.

Menuiuackne  OmotexHojoruu.  IlocTreHoMHas — mmdpoBas
MEIUIIMHA. [TI{P-guarHocTuka. MeTabo10MHBIH aHAIU3,
TEHOLCHTPUYECKUN aHAIU3 IIPOTEOMA YEJIOBEKA I OLICHKH COCTOSHUSA
€ro 310poBbs. Mcnonb3oBaHue CTBOJIOBBIX KIETOK. TaprerHas tepamnus
paka. 3D-OuounH)keHepust AJig pa3pabOTKU (yHIaMEHTAIbHBIX OCHOB
MEIULMHCKUX TEXHOJIOTUH, CO3IaHUS KOMIUIEKCHBIX TKAHEN COYETAHUEM
TEXHOJOTHI TPEXMEPHOTO OMOTPUHTUHTA U cKaPOoIAMHTA IS PeIICHUS
3a/1a4 [EpCOHAIN3UPOBAHHON MEIULIUHBI.

Coznanne  BEKTOPHBIX  BakIMH € IO  0OeCreYeHMs
KOMOMHHpPOBAaHHOW 3amuThl OT Bo3Oyauteneit OPBU, ycrtanoBneHue
MOJIEKYJIAPHBIX MeXaHu3MoB (QyHkuuoHupoBanus PHK-conepxammx
BHUPYCOB, BBI3BIBAIOIIMX 0OCO00 oOmnacHble 3a00JieBaHUSI YEJOBEKa WU
YKUBOTHBIX.

JlemoHcTpauumn

Tabmuupr u  cxembl: «lcrnonb3oBaHHE MHUKPOOPraHU3MOB B
IIPOMBILUIEHHOM IPOU3BOACTBE», «Kilerounas wuHxkeHepus», «l'eHHas
UHXCHEPUS».

JlabopaTopnasi pabora «/3yueHre 00b€KTOB OMOTEXHOIOT M.

IpakTnueckas padora «llosyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKckypeus «buoTexHomoruss — BaKHEWIIas MPOU3BOAUTEIbHAS
CHJIa COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC



Tema 1. 3apoxaenume ©W  pa3sBUTHE  JBOJIOIHOHHBIX
npeacTaBjieHni B OM0JI0TUHU

DBOJIFOLIMOHHAS Teopus 4. JlapBuHa. [Ipennoceuiku
BO3HUKHOBEHHUs JapBuHU3Ma. JKW3Hb W HayyHas JesITeNnbHOCTh Y.
JapBuHa.

JIBikytue cuibl »Bodonuu BuAoB mo Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTD Pa3MHOKEHUSA OPraHu3MOB, HAaCJIECTBEHHAs
U3MEHYMBOCTh, OOpbOa 3a  CyIIECTBOBAaHUE, €CTECTBEHHBIM U
HMCKYCCTBEHHBIH O0TOOD).

Odopmiieane  cuHTeTHYecKo  Teopuu  dBomtorun  (CTO).
Hevitpanmeras Teopuss sBomonnu. CoBpeMEHHas  3BOJIIOLMOHHAA
Ouosnorusa. 3HayeHUE OBOJIOINMUOHHOM Teopud B  (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHOM KapTUHBI MUPA.

JdemoncTpanuu

[Toptpets: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-
Unep, K. Krwosbe, Y. Hapeun, C. C. Yersepukos, 1. U. [lImansraysen,
JIx. Xonnerin, [. K. benses.

Tabmuupr u cxembl: «Cuctema xuBoi npupojsl (o K. Jlunnero)y,
«Jlectnunia  xuBBIX  cymiectB  (mo  Jlamapky)», «MexaHusm
(GbopMHUpOBaHUS TPHUCIIOCOOICHUN Yy pacTeHHWH © JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema wmapmpyrta nyremectsus Y. Jlapeunay,
«Haxonxku Y. J[lapBuna», «®opMbl OOpbOBI 3a CYIIECTBOBAaHHUEY,
«Iloponpl rony6eit», «MHOrooOpasue KyJIbTypHBIX (OpPM KaIryCThbD»,
«ITopombl mOMamTHUX >KUBOTHBIX», «Cxema oOpa3oBaHHUS HOBBIX BHIOB
(mo Y. HapBuny)», «Cxema COOTHOIIEHUS ABUKYIIUX CHJI DBOIIOLIMI,
«OCHOBHBIE TOJIOKEHHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKpPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonmynamusa Kak 3neMeHTapHas eauHuIa 3BoIoun. COBpEMEHHbIE
METO/IBI OIIEHKH T€HETHUYECKOTO Pa3HOO0pa3rs M CTPYKTYPHI TOIYJISIHH.
N3menenue reHooHIa MOMYJSIIIUU KaK 3JIEMEHTAapHOE JBOJIOIMOHHOE
siBJICHUE. 3aKOH TreHeTnYeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHbie  GaKTOphl  (ABWXKYIIME  CHJIBI)  DBOJIIOIUH.
MyTtannonssiii mpouecc. KombunatnBHas u3amMeHIMBOCTh. Jlpeiid reHos
— CIy4YallHbIE HEHANpPaBJICHHBIE W3MEHEHHS YacTOT alUleJied B
nonysnusx. DPdekT ocHoBaTeNsl. Iphexm OYymvlIoUHO20 20PAbIUIKA.
CHudiCeHUue 2eHemu4ecKko2o pazHooobpaszus: NPUYUHbL U  CIeOCMEUs.
lIposenenue sagpgpexma Opetigha ceno6 6 OONLUWIUX U MATLIX NONYIAYUSIX.



Murpauuu. U3omauus monyisiuii: reorpadguueckas (IpoCcTpaHCTBEHHAs),
ononoruueckas (pempoyKTUBHAS).

EctecTBeHHBIT 0TOOp — HampaBisomuid (akTop HBOJIOIUU.
@opMBbI  €CTECTBEHHOT'O  OTOOpa: JABMXKYIIUN, CTaOUIU3UPYIOUTUH,
paspeiBatomuii (au3pyntuBHbA). [lomoBoit or6op. Bo3HukHOBEeHHME WU
ABOJIFOLUS COLIUAIBHOTO MOBEICHUS )KUBOTHBIX.

[TprcocoOaeHHOCTh OPTaHU3MOB KaK pe3ybTaT MUKPOAIBOIIOLUH.
Bo3HukHOBEHHE NpUCHIOCOOJIEHUH y OpraHu3MoB. ApoMopdo3bl U
uauoanantauud.  llpuMmepbl  mpucnocoOJeHUud y  OpPraHu3MOB:
Mopdonoruueckue, GU3noNIorndeckue, OMOXUMUYECKUE, TTOBEACHYECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT
MUKpOdBONIOIMU. M3omsius — KitodeBod (akTtop BUA00Opa3oBaHUS.
[TyTn u CIIOCOOBI BUJI000pa30BaHUsA: AJJIONIATPUYECKOE
(reorpaduueckoe), cUMIaTpUYECKOe (IPKOJIOTUUECKOE), «MTHOBEHHOE)
(nonmumonau3anus, ruOpuanzauus). JUIMTETbHOCTh 3BOJIIOIMOHHBIX
IIPOLIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIIMOHHON OHOJOTHM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHHUs1 Owopa3zHooOpaszms. MUKPOIBOMIONUS ¥ KOIBOJIOIHS
Mapa3uToOB U MX X035¢B. MeXxaHu3Mbl (OPMHPOBAHUS YCTONYHMBOCTH K
aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoncTpanuu
[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.
Tabmuupr  u CXEMBL: «MyTanmonHass ~ U3MEHYUBOCTBY,

«lTonynsiumoHHast CTPyKTypa BHAa», «CxeMa TMposABICHUS 3aKOHa
Xapau—BaitnOepra», «JIBHXKyIIHEe CHIIbI 3BOJIOIUNY», «IKOJIOTHYECKAS
M30JISIIMSI TTOMYJISIIUi ceBaHCKon (openn», «['eorpaduueckas n30msIHs
JIMCTBEHHULIBI CUOMPCKOM 51 JIMCTBEHHULIBI JIaypCKO»,
«lTonmyALIMOHHBIE BOJIHBI YMCIEHHOCTH XHUIIHUKOB U XEPTBY», «Cxema
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «DopMbl OOPHOBI 3a CYIIECTBOBAHUE,

«HpycTpuanbHbIi MEJIAHU3MY, «KuBble HCKOITaeMBbIE,
«lTokpoBUTENBCTBEHHAA OKpacka KHUBOTHBIX», «lIpemynpexnaromas
OKpacka YKABOTHBIX), «DU3NOIOTUYECKUE aJanTanum,,

«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTETBHOCTHY, «Kputepuu
BUJIa», «Bunel-nBoiHukmy, «CTpykTypa Buaa B npupojie», «CrnocoObl
BUJI000pa3zoBanus», «l'eorpaduueckoe BuI000pa3zoBaHuE TPEX BUIOB



JaHABIIEH», «JKOJOTMYECKOE BHUIA000pA30BaHUE BHUIOB CHHHID,
«[Tonmummonse! pactennit», «KamycTHo-peaeuHbIit ruopu.

O6opynoBanue: TepOapur pPACcCTeHHUM, KOJUIEKIIMM HACEKOMBIX,
yyyejga NOTUI] M 3Beped ¢ MpUMEpamMu Pa3IUYHbIX MPUCIIOCOOICHUH,
gydyejaa TTUI[ U 3BEeped pa3HBIX BUIOB, TepOapuul pacTCHU OJM3KHUX
BUJIOB, 00Pa30BaBIIMUXCS PA3IUYHBIMU CIIOCOOAMH.

JlaGopaTtopnasi padora «BbIsiBIEHHE H3MEHUYMBOCTU Yy 0cC00e€i
OJIHOTO BUJIA».

Jlabopatopuasi paGora «lIpucnocoOiieHuss OpraHu3sMOB M HX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTHY.

JlabopaTopHas padora «CpaBHeHue BHUJIOB o
MOP(OIOTUUECKOMY KPUTEPHIOY.

Tema 3. Makpo3Boaonns U eé pe3yJabTaThl

Metoabl n3y4eHuss Makpod3BOIOUHH. [[aleOHTOIOTHYECKNE METOIbI
u3ydeHus »Bosoruu. [lepexomnapie GOpMbl U (PUIOTCHETUICCKUAC PSIIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus HIBoyONUH. CpaBHEHHE
(bropel U payHbl MAaTEpUKOB U OCTPOBOB. buoreorpadpuyeckue obnactu
3emuu. BUbI-oHAEMUKHN U PEITUKTHI.

OMOpPHOJIOTHYECKME W CPABHUTEIBbHO-MOP(OIOTHYECKUE METObI
M3Y4YEHUS HBOJIOLMU. ['eHeTHUEeCKHE MEXAaHU3MBbI 3BOJIIOIIMM OHTOT€HE3a
U TIOSIBJICHUS SBOJIOLIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE U aHAJIOTUYHBIE
opranbl. PynuMmeHTapHble OpraHbl W aTaBU3Mbl. MOJIEKYJISIPHO-
r€HETUYECKUEe, OMOXMMHUYECKHE M MaTeMaTHYECKHE METOAbl H3y4YCHUS
sBONIOLMU. ['oMosiornuHble TeHbl. COBpPEMEHHBIE METONbl MOCTPOEHUS
(UITOTeHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallu{ U 3BOJIIOIUS TEHOMOB.

OO0mme 3akoHOMEpHOCTH (TIpaBWJIA) 3BOJIONUU. [Ipunyun cmeHvl
@yuxyuti. HeoOpaTUMOCTh  SBOJIONMWA.  ANanTWBHAS  pajualius.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.

JdemoncTpanuu

IToptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mromiep, 3.
['ekkensb.

Tabmuel u  cxeMbl: «@DUIOTEHETUYECKUM  psifi  JIOLIAIN»,
«ApXeonTepuKc, «3Bepo3yoObie AILIEPBI», «Crerouedanbn,
«Punnopute, «CeMeHHbIE MANOPOTHUKNY, «bruoreorpapuiyeckue 30HbI
3emumm», «Jlpeitd koHTHHEHTOB», «PemukThl», «HawanbHble cTaguu
AMOPHOHATILHOTO Pa3BUTHS MTO3BOHOYHBIX JKHBOTHBIX», «I OMOJIOTHMYHBIE



Y aHAJIOTUYHBIEC OpraHb», «PyIuMEeHThD, « ATaBU3MBIY), «XPOMOCOMHbBIC
Ha0OpHl YeJOBEKa M IIMMIIaH3e», «['JaBHbIE HANpaBIICHUS HBOIIOLIMI,
«OO01111e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKM HCKOIMAEeMbIX
OCTaTKOB  OpPraHU3MOB, MYJISKA  TOMOJIOTMYHBIX, AHAJIOTUYHBIX,
PYAUMEHTAPHBIX OPTaHOB M aTABU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHE JKM3HU Ha 3emJie

Hay4unble rUIIOTE3bI MPOUCXOKIACHUS KU3HHU Ha 3emiie. AOuoreHes
n TnaHcnepMus. JloHaydHbIE NPEACTABICHUS O 3apOXKICHUU KU3HU
(kpeaunonu3M). ['unore3a MOCTOSHHOTO CaMO3apOKJICHUS KU3HU U €€
onpoBepxkenue omnbitTamu O. Peau, JI. Cnamnmannanu, JI. Ilactepa.
[IpoucxoxaeHne Ku3H1 U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3Tambl HEOPraHWyYeckoil HBomonuu. IlnaHerapHas
(reosoruyeckasi) HSBOJIONMSA. XHUMHYECKash HBOMIONUS. AOHOTEeHHBIH
CHUHTE3 OPraHMYEeCKUX BEIIECTB U3 Heopranmyeckux. Onwir C. Munnepa
u I'. FOpu. OOpa3oBanue mnoauMepoB U3 MoHOMepoB. KoarepBaTHas
runore3a A. . Onapuna, runore3a nepsudnoro OynboHa [[x. XomnzeiiHa,
reHeTudeckasi runoreza I'. Mémnepa. Pubosumsr (T. Yek) u rumortesa
«vupa PHK» V. I'unbepra. @opmupoBanue MeMOpaH U BO3HUKHOBEHHE
MPOTOKJICTKH.

Uctopua 3emmm u  wmeronsl €€ wu3ydeHusa. Mckomaemble
OopraHnyeckue octarku. ['eoxpoHonorus u €€ Meroapl. OTHOCUTENbHAS U
abcomoTHas reoxpoHoJorus. ['eoxpoHonoruyeckas mikajga: S0HbBI, APHI,
MEPUOIBI, FTIOXHU.

Havanbuble »Tanel opranumyeckod spomounu. [losgBienne wu
ABOJIIOIMSL TIEPBBIX KIETOK. DBOJIOLUS MeTaboiu3Ma. Bo3HUKHOBEHHE
nepBbix dKocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHajor
nepBbix Ha 3emiie cooOmectB. Ctpomaromutsl. [Ipokapuotel u
3YKapHUOTHI.

[Ipoucxoxnenne dykapuoT (CUMOMOTEHE3).  DBOJIOLKMOHHOE
IIPOUCXOKICHUE BHUPYCOB. IIponcxoxaeHue  MHOTOKIIETOYHBIX
OpraHu3mMoB. BO3HMKHOBEHME OCHOBHBIX TPYIIl MHOI'OKJIETOYHBIX
OPraHU3MOB.

OCHOBHBIE JTalnbl 3BOJIOLUHUM BBICHIMX pacTeHuil. OCHOBHBIE
apomopdo3sl pacteHuil. Bpixom pactenuit Ha cymy. [losBieHue
CIIOPOBBIX pPAaCTEHUN W 3aBOe€BaHME UMHU cylmid. CEMEHHBIE PACTEHUS.
[IponcxoxieHne NBETKOBBIX PACTEHUM.



OCHOBHBIE 3Tambl JBOJIONMUA KUBOTHOrO Mupa. (OCHOBHBIE
apomopho3bl KUBOTHBIX. Benackas ¢dayna. KemOpwuiickuii B3pbIB —
MOSABJIEHUE COBPEMEHHBIX TUMOB. IIepBbie XOpAOBbIC KUBOTHBIC. KU3HB
B BOJIe. OBOJIONHUSA TMO3BOHOYHBIX. [Ipoucxoxnenue ampuoduii u
pentwiui. [Ipoucxoxaenue MIIEKONHUTAOMMX W 0Tl [IpuHIUN
KJIFOUYEBOTO apoMopdo3a. OcBoeHue 0€eCr03BOHOYHBIMU "
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PazButne >ku3HM Ha 3emyie 10 3paM M TIepuUoJiaM: apxewu,
MPOTEPO30ii, Majieo30M, Me3030i, KaitHo30i. OOmas XapakTEepUCTHKA
KJIMMara W TeOoJIOTMYECKHUX mporeccoB. IlosgBaeHne wu  pacuBer
XapaKTEPHBIX OPraHU3MOB. YTJICOOpa30BaHUE: €ro YCIOBHS M BIIMSHUE
Ha ra30BbIA cOCTaB aTMOC(HEPHI.

MaccoBble BBIMHUpPAHUS — OKOJOTMYECKHE KPHU3HUCHI MPOUILIOTO.
[IpyuriHEl W CHEACTBUSL MAaCCOBBIX BbiMUpaHU. CoOBpEMEHHBIN
AKOJIOTMYECKUNA KpHU3UC, €ro ocobeHHocTH. IIpobiema coxpaHeHUs
O6ropa3zHooOpasust Ha 3emiie.

CoBpeMeHHass cUCTEMa  OpraHudeckoro mwupa. IIpuHIMIIBI
KiIaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIbI
OpPraHU3MOB.

JlemoHcTpauumn

[Toptpersr: @. Penn, JI. Crianmannanu, JI. Ilacrep, Y. 1. Meunukos,
A. W. Onapun, JIx. Xongeitn, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmmipel u cxeMbl: «Cxema ombiTa @. Penmy, «Cxema omnwita JI.
[TacTepa mo WM3ydYEHHUIO CamMO3apOXKIECHUS KU3HMW», «Cxema ombita C.
Mwumiepa, 1. Opw», «Dtanbl HEOPraHMYECKOW  HBOIIOLUNY,
«I'eoxpoHonoruyeckass Ikanga», «HayanpHble STambl OpPraHUYECKOMN
aBoronuNy, «CxeMa o0pa3oBaHUS JYKApUOT IyTEM CHMOHOTCHE3ay,
«Cucrema xkuBoW mpupoas», «CTpoeHHE BUpYyca», «ApoMOPQO3bI
pacTeHHI», «PuHnOPUTHD, «OIHOKIIETOYHBIE BOJIOPOCIINY,
«MHOTOKJIETOUHBIE BOJIOPOCIINY, «Mxn», «ITamopoTHUKWY,
«l"omocemeHHbIe pacTeHUs», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pa3BUTHSA YKUBOTHOT'O MHpay, «Apomopdo3ssr YKUBOTHBIX»,
«IIpocrenimmey, «KHI11€YHOIIOJIOCTHBIE, «Ilnockue YEepBW»,
«Unenncronorue», «PviOb», «3eMHOBOAHBIC», «lIpecmbikaromuecs,
«lItnupy, «Miekonuraromue», «Pa3zBUTHE KU3HU B apXCHUCKOU 3peEy,
«Pa3BuTHe KHU3HU B TIPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HU B
MaJIC030UCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOHM 3pe», «Pa3Butne



KU3HU B KAMHO30MCKOU 3pe», «COBPEMEHHAsI CHCTEMA OPraHUYECKOIO
MUPay.

O0opynoBanue: TrepObapuu  pacTeHUN  pa3IUYHBIX  OTAEJIOB,
KOJUIEKIIMM HACEKOMBIX, BJIQXKHBIE IIPENapaTbl XUBOTHBIX, PAKOBHHBI
MOJUTFOCKOB, KOJUIEKLIIUU UTJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yy4desla MNTUL W 3BEped, KOJUICKIMM OKAaMEHEJIOCTEH, TOJIE3HBIX
MCKOIIa€MbIX, MYJISDKM OPIraHUYECKUX OCTaTKOB OPTraHU3MOB.

Bupryaabnasa naGoparopHasi padora «MoJeaupoBaHHE OIBITOB
Munnepa—tOpu 1o wu3yueHuro aOMOTEHHOrO0 CHHTE3a OPraHMYECKUX
COEIMHEHHI B IEPBUYHON aTMOC(epe».

JlaGopaTtopuass padora «/3ydyeHue W ONHUCAHUE MCKOIMAEMBIX
OCTAaTKOB JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckass pabdora «/3ydyeHne 0COOEHHOCTEH CTPOCHHUS
PacCTEeHUM Pa3HBIX OTIEIOBY.

IpakTnueckass padora «M3yueHne OCOOEHHOCTENH CTPOCHUS
MTO3BOHOYHBIX >KMBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Pasnensl v 3aaa4n aHTPONOIOTrUU. METOIbI AHTPOIIOJIOTHH.

CraHOBNEHME TIPEJCTaBICHUN O IPOUCXOXKICHUHM 4EJIOBEKa.
Pennrnosnsie Bo33penns. COBpeMEHHbIE HAYYHBIE TEOPUH.

CxoncTBO 4yenmoBeka € KUBOTHBIMHA. CHCTEMATUYECKOE MOJIOKEHHE
yesnoBeka. CBHIETENbCTBA  CXOJCTBA 4YEJIIOBEKAa C  JKUBOTHBIMU:
CpPaBHUTEIbHO-MOP(DOIOruUecKue, HAMOpPUOSIOTUYECKUE,  (PU3NOJIOTO-
OonoxuMuueckue, moBeAeHUeckne. OTIHUYMs YeloBeKa OT >KUBOTHBIX.
[IpssMOXOXKAEHUE M KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIbHOM CHCTEMBI.

JBukymue cuwibl (QakTopbl) aHTPONOreHe3a: OUOJIOTHYECKUE,
conuaigbHbie. COOTHOIIEHUE OMOIOTUYECKUX U COLMATBHBIX (DAKTOPOB B

aHTPOTIOTCHE3E.
OcHOBHBIE CTaguu aHTpomnoreHe3a. PaHHHME 4YelOBEKOOOpPa3HbIC
00e3bsiHbl  (IPOKOHCYJIBI) W paHHUE TMOHTHABI — OOIIHMe MPEIKH

YeJI0BEKOOOPa3HbIX 00€3bsSH M JIOACH. ABCTPAJONUTEKH — JBYHOTHE
MIPEKH 0. YemoBEK yMeIbIi, IEPBBIE U3TOTOBIICHUS OPYIUM TPYyAa.
YenoBek MpsAMOXOASIINN U TIEPBBIA BBIXOJ JIOJIEH 3a mpeaensl A(puky.
UYenoBek redmenpOeprckuii — OOmUHA  TpPEJoK  HeaHJIepPTaTbCKOTro
YeJI0BEKAa M YeJIOBEKa pPa3yMHOro. YeinoBeK HEaHAEpPTaIbCKUN KaK BHJL
JIOEU XOJIOAHOrO Kinmara. YenoBeKk pa3yMHBIM COBPEMEHHOIO THIIA,



JICHUCOBCKHI YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mpenenamu AQpuki.
[laneoreHerrka v MajeoreHOMHUKA.

OBONIOIMS COBPEMEHHOI'O 4YesoBeKa. EcrecTBeHHBI 0TOOp B
NOMYJSIUAX 4YeJoBeKa. MyTallMOHHBIM IpoLecc U MOJIUMOpP(U3M.
[lonynauMOHHBIE BOJIHBI, JApedd TreHoB, wMurpauus #u  «3pPexr
OCHOBATEJISD» B NOMYJISILUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. Ilomatme o pace. bonbmme pacer
eBporeoniHas (eBpaszuiicKas), aBCTpaio-HErpouHas (3KBaTOpHaibHAas),
MOHIrOJIOH/IHas (a3uaTcKo-aMepukaHckas). Bpems u nyTtu pacceneHus
yeynoBeka 1o IutaHete. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobIeHHOCTh YenoBeKa K pa3HbIM
YCIOBUSIM OKpy’Karolen cpeisl. BausHue reorpaduueckoil cpeabl U
npetiha reHoB Ha MOP(OJIOTHIO U (PU3HOIOTHIO YETIOBEKA.

MexauciuIuinHapHble MeTobl B (pu3nyeckol (OHOIOTrHYecKOm)
AHTPOIIOJIOTUU. DBOJIIOLMOHHAS AHTPOIOJIOTHS M MaJ€OaHTPOIOJIOTHs
YeJI0BEUECKUX MNOMyJsiuuid. buoconumanbHble HCCAEAOBAHUS MPHUPOIBI
yenoBeka. VccrnenoBanue Ko3BOMIIOLMHA OMOJIOTHYECKOTO U COLIMAIBLHOTO
B YEJIOBEKE.

JdemoncTpanuu
Iloprperer: Y. [apsun, JI. Jlukum, . . Pormnmckmii, M. M.
I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabsl aHTPOMONOTHNY», «I 0JOBHOM MO3r
yesoBekay, «UYenoBekooOpasHbie 00€3bsHB», «CKeleT 4YeloBeKa M
CKEJEeT IMuMIaH3e», «PyIHMMEHTBI W aTaBU3MB», «/IBUXKyIIue CHIIbI
AHTPOIIOTE€HE3a», « DBOJIOIMOHHOE JPEBO YEIOBEKAY, «ABCTPATIOMUTEK,
«YenoBek yMenbii», «YenoBeK MNpIMOXOISAIM», «/leHUCOBCKHM
yenoBek» «Heangepranpupbl», «KpomanboHIb, «IIpeaku yemoBekay,
«TaIbl BOJIIOINM YEI0BEKaY, «Packl yeaoBekay.

O6opynoBanue: MYJISKHA OKaMEHEJIOCTEH, MPEIMETOB
MaT€pUAJIbLHOM  KyJbTYpPbl  IIPEIKOB  YEJIOBEKA,  PENPOIYKIHUH
(boTtorpadum) kapTuH ¢ MHUGOIOTHISCKUMU U OMOICHCKUMU CIOKETaMU
MIPOUCXOXK/ICHHS YeoBeKa, hoTorpaduu HaX0A0K HCKOTIAeMBIX OCTaTKOB
YEJIOBEKA, CKEJIET 4YeJIOBEKAa, MOJIeNIb 4Yeperna 4YeJOoBeKa U uepena
MIMMIIAH3€, MOJICNIb KUCTH YEJIOBEKA W KUCTHU IIUMIIAH3€, MOJEIHN TOpca
MPEAKOB YETIOBEKA.

JlaGopaTopHasi padora «l3ydeHue o0coOEHHOCTEH CTPOCHHS
CKeEJIeTa YEJI0BEKA, CBSI3AHHBIX C IMIPAMOXOKICHUECM.



IpakTnueckass padora «l3ydyeHue 5KOJIOTMYECKUX aJanTaruil
YEJI0BEKaY.

Tema 6. IKo0rus — HayKa 0 B3aMMOOTHOLIEHUSIX OPTaHU3MOB
U HAJIOPTraHU3MEHHBIX CHCTEM C OKPY KAIoIIeld cpeaou

3apoxACHUE U pa3BUTHE Kojioruu B Tpyaax A. ['ymbonbara, K. ©.
Pynwe, H. A. CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. Cyxkauépa.
Pa3nenbl v 3agaun skonoruu. CBsi3b 3KOJOTUU € APYTUMHU HAyKaMHU.

Metoael skonoruu. lloneBble HaOmoOAEHUSA. OKCIEPUMEHTHI B
HKOJIOTUU: MPHUPOJAHBIE U JabopaTtopHble. MoneaupoBaHuE B 3KOJOTHHU.
MOHMTOPUHT OKpYX AUl CpeAbl: JOKAIbHBIMA, PETHOHAIBHBIN U
rJ100aIbHBIN.

3HAYECHHUE HKOJIOTMYECKUX 3HAHUM JUISI YEJIOBEKa. DKOJIOTHYECKOE
MHPOBO33pEHHE KaK OCHOBAa CBS3€M YEIOBEYECTBA C IPHUPOAOU.
@opMHUPOBAaHUE  HKOJOTHYECKOM  KYyJIbTYphl M SKOJIOTMYECKOU
IPaMOTHOCTH HACEJICHUS.

JlemoHcTpauumn

[Toptpersr: A. I'ymGombar, K. ®. Pymse, H. A. Cesepros, 3.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznensl 3Konorun», «MeToJsl IKOIOTHNY,
«CxeMa MOHUTOPHHIA OKPYKAIOIIEH CPEIbI».

JlaGopaTtopnass pabora «l3ydeHue METOJOB HKOJOTHUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa OOMTAHUS

Oxosiornyeckre (aKTOpbl U 3aKOHOMEPHOCTH WX JICHCTBUS.
Knaccudukanus skomorndecknx (akTopoB: aOMOTHIECKHUE, ONOTHIECKHE,
aHTpornoreHHsle. OOIIME 3aKOHOMEPHOCTH MAECMCTBUS SKOJOTMYECKUX
¢daktopoB. IlpaBmno wmunumyma (K. Ilnpenrens, HO. JIubux).
TonepanTHOCTH. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akrtopbl. CBeT Kak 53KOJOTHYECKHH (aKTop.
JlelicTBME pa3HBIX YYacCTKOB COJIHEUHOTO CIIEKTpa Ha OpraHU3MBI.
DKOJIOTUYECKUE TPYIIIbl PACTEHUI U JKMBOTHBIX 110 OTHOILIEHHUIO K CBETY.
CurnanbHas poiib cBeta. oTonepuoausm.

Temneparypa kak 3kosioruueckuil paxrop. [lericTBre Temmneparypsl
Ha OpraHu3Mbl. lIOMKWJIOTEpPMHBIE M TOMOHMOTEPMHBIE OpPraHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skojormyeckuit  ¢akrop. Ilpucnocobienus
pacTeHul K MmojjepaHuto BogHoro 6amnanca. Knaccudukamus pacteHuit



0 OTHONICHWIO K Boje. IIpucrmocoOieHuss >KMBOTHBIX K H3MCHCHHIO
BOJTHOTO PEXHUMa.

Cpensl oOuTaHMSI OpPraHMW3MOB: BOJIHAsA, HA3EMHO-BO3JYIIIHAS,
MOYBEHHAs!, INIyOMHHAs MMOJIIOYBEHHAs, BHyTpUOpranusMernHas. dusuko-
XUMUYCCKUC 0COOEHHOCTH cpen oOuTaHus OpPTaHU3MOB.
[TpucnocoGeHns OpraHU3MOB K KU3HHU B Pa3HBIX CpeIax.

buonornueckne putmMbl. BHemHWE W BHYTPEHHHUE  PUTMBL.
CyTtouHble W TOJWYHBIE PUTMBI. [IpUCTIOCOOIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie popmsl opranu3mon. [loHsATHE O XHU3HEHHOW (opMme.
KuzHeHnHsie (GOpMBI pacTEHUH: EpPEBbS, KyCTAPHUKH, KYCTAapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (POPMBI
KUBOTHBIX: THAPOOUOHTHI, TEOOUOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOEeHHUA U 00paza KU3HHU.

buotnueckue ¢aktopel. Buabl OHOTHYECKMX B3aMMOJCHCTBUIA:
KOHKYpPEHLUs, XHIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusm,
KOOTepalus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHU4YecTBO). Herpoduueckue B3aumoneldcTBUs  (TOMUYECKUE,
dbopudeckue, padbpudeckue). 3HaUCHHE OMOTHYCCKHX B3aUMOJICUCTBUI
JUISI  CYIIECTBOBAaHMsI OpPraHU3MOB B cpene oOutanus. [lpuHIumn
KOHKYPEHTHOTO MUCKITIOUCHUSI.

JdemoncTpanuu

Tabmuupr u  cxeMbl: «Okoynorudeckue ¢GakTopb», «CBETOBOM
CHEKTP», «IKOJOTUICCKUE TPYIITHI )KUBOTHBIX TI0 OTHOIICHUIO K CBETY»,
«TermmokpoBHBIE  JKUBOTHBIE»,  «XOJIOAHOKPOBHBIE  JKHUBOTHBICY,
«Duznonoruuecknue  ajnanrtaldd  KUBOTHBIX», «Cpeapl  oOuTaHus
opraHusmoB», «buonornyeckue putmb», <«KuzHeHHble  (QOpMBI
pacteHui», <« KuzHeHHble  (QOpPMBI  KHUBOTHBIX»,  «IDKOCUCTEMA
IIAPOKOJIUCTBEHHOTO JIECa», «JKOCHUCTEMA XBOMHOro lJiecay, «llenm

NUTaHus»,  «XunEudectBo»,  «llapasutusm»y,  «KoHKypeHIHs»,
«Cumbmo3», «KommeHcammsm.
O6opynoBaHue: repbapun pacTeHuit u JKUBOTHBIX,

MPUCTIOCOOTICHHBIX K BIUSHUIO Pa3jIMYHBIX IKOJIOTHYECKUX (PAKTOPOB,
repOapun CBETOMIOOMBBIX, TCHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTECHUM,
CBETOJIFOOUBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUS,
repbapuu 17} KOJUIEKIIUU TEIUIOTIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMUMBBIX pACTEHHUM, 4ydena NTUL U 3Bepei, repOapuu
pacTeHmii, OTHOCSIIUXCS K Trurpodpurtam, kcepoputam, Me3oduram,



KOMHATHBIE pPAaCTEHUS JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX,
OOMTAIOMIMX B Pa3HBIX Cpelaax, repdapuu M KOJUIEKIIUK pPACTEHUN u
KUBOTHBIX, OOJaJalolIUX YepTaMU MPUCIIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSM YCJIOBUM KH3HU, repOapud M KOJUIEKIIMM pPACTeHUH WU
KUBOTHBIX PAa3UYHBIX KU3HEHHBIX (POpPM, KOJJIEKIHUU KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHuas padora «BrIsiBIICHHE MIPUCTIOCOOICHMI
OpPraHU3MOB K BIUSIHHIO CBETa.
JlaGopaTopHuas pabora «BbIsiBIICHUE MIPUCTIOCOOJICHH

OpPraHU3MOB K BIHSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi pabora « AHATOMHUYECKHE OCOOCHHOCTH pACTCHUM
U3 pa3HbIX MECT OOUTAHUSY.

Tema 8. Ikos10rvsi BUAOB ¥ NOMYJIANUI

DKOJIOTUYECKHE XAPAaKTEPUCTUKU monysauuu. llomymsmus  kak
Ounonoruueckass cuctema. Poilb HEOJHOPOTHOCTHU CpEIbl, (PUINUECKUX
O0appepoB M OCOOCHHOCTEH OHOJIOTMM BHIOB B (OPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYyphl monyJsinuii. OCHOBHBIE TOKa3aTenu
MONYJISILUN: YUCIEHHOCTD, IIJIOTHOCTh, BO3PACTHAs U II0JIOBAasl CTPYKTYpa,
POXKIaEMOCTB, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

Dxonoruyeckass CTpykTypa nomyiasauud. OIEeHKa YHCICHHOCTH
nonyysinuu. /lmHamuka nonyimsAnuu U e€ peryisanus. buorndeckunii
INOTEHIMAI NOMyJIsuuU. MOJenupoBaHWe JHUHAMHUKNA — TOILYJISILUU.
KpuBble pocTa 4YHMCIEHHOCTH nomyjsuud. KpuBele BbDKHBaHUS.
Perymnsmust 9ucieHHOCTH MOMYJSAIUNA: Poiib (PAKTOPOB, 3aBUCAIINX U HE
3aBUCAUIMX OT IUIOTHOCTH. DKOJOTMYECKHE CTpareruu BuAoB (r- u K-
CTpaTerun).

[lonsitTue 00 oSKojornyecko Hume Buga. MectooburaHue.
Muoromepnas wmozenb dkosormyeckor Humum Jx.M. XarumHCOHA.
Pa3zmeppr skonormuecko HumM. [loTeHnuManpHass M peanu3oBaHHAA
1305000078

Bun kak cucrema nomyssinui. Apeansl BHIOB. Buiael M ux
KU3HEHHBIE CTPATETUU. DKOJIOTHYECKUE SKBUBAJICHTBI.

3aKOHOMEPHOCTM  MOBEJIEHHUA M MUTPAlMd  KUBOTHBIX.
buonornyeckne WHBa3uu 4y>KEPOIHBIX BUJIOB.

JdemoncTpanuu

IToprper: k. 1. XaTunHCOH.

TaOnuib! u cxeMbl: «IKOJIOTMYECKUE XapaKTEPUCTUKU MOMYIISLUN,
«IIpocTpaHcTBeHHas: CTPYKTypa MONyJsALHUW», «Bo3pacTHble MUpaMHIbI



nonyJysiumn», «CKOpOCTh 3aCeeHUsI MOBEPXHOCTH 3€MJIM Pa3IMYHbIMU
opranuzmammn», «Moaeinb 3konorndeckon Humu J[x. M. XatauHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUHA KUBOTHBIX.

Jlabopatopuasi padora «[lpucnocoOneHusi cemMsiH pacTeHUil K
PACCEIICHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIeCKHEe CUCTEMBI.

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. Csizu
MEXy OpraHu3MaMu B OMOIICHO3E.

Okocucrema Kak otTkpbitas cucrema (A. Jx. Tencnm).
OyHKIIMOHAIbHBIE OJOKM OpPraHu3MOB B OKOCHCTEME: MPOAYLIECHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduieckne ypoBHH. Tpodudeckue nenu u
ceTu. AGuoTnueckue OJOKU 3KocucTeM. [10UBBI U WIIBI B AKOCHCTEMAX.
KpyroBopoT BemecTB U MOTOK SJHEPTUU B SIKOCUCTEME.

OcHOBHBIE TMOKa3aTelld SKOCUCTEMBI. bruoMacca W NOpoOayKLHS.
DKOJIOTHYECKHE MUPAMHUJIBI YUCeT, OMOMAaCChl M SHEPTHH.

Jlunamuxka  skocucmem.  Kamacmpoguueckue  nepecmpouxu.
@nyxmyayuu. HampaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIECTB —
cykueccuu. llepBuuHble W BTOPUYHBIE CYKIECCHM W WX HPUYHHBL.
AHTpONOreHHbIE BO3ICUCTBUS Ha cykiieccuu. KiimMmakcHoe coo01iecTBo.
buopasHooOpasue U TMONMHOTAa KpPyroBOpoTa BEIIECTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

[IpupoaHbie PKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKOCUCEMbL
Mopeli U 0KeaHos. IKocucmembl MyHOp, 1eco8, Cmeneli, NyCMmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBL.  ATpPO’KOCUCTEMA. ATPOLIEHO3.
Paznuyust Mex1y aHTPOINIOT€HHBIMU U PUPOTHBIMU SKOCUCTEMAMHU.

YpboskocucrteMbl. OCHOBHBIE  KOMIIOHEHTHI  ypOOIKOCHCTEM.
l'oponackass ¢nopa u dayna. CuHaHTpoONU3aIMs TOPOJCKOU (ayHBbI.
buonornueckoe W XO3fAWCTBEHHOE 3HAYECHUE ArpoOdKOCUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSI OCHOBHBIX  B3aMMOJICHCTBHI
OpraHu3MOB B OJKOcUCTeMax. Poab kackaowozo s¢ghgexma u 6udos-
0upukamopos (Knouesvix 6ud08) 6 QYHKYUOHUPOBAHUU IKOCUCHEM.
IlepeHoc »HepruM ¥ BEHIECTB MEXIY CMEXKHBIMH SKOCHUCTEMaMH.
Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JCHCTBUM.

Mexanuzmvl  8030eticmeusi  3aepA3HEHUll  PA3HLIX MUNO8 HA
CcyOOp2aHUZMEHHOM, OPSAHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTEMHOM
VPOBHSAX, OCHOBbl 3KOJ02UYECKO20 HOPMUPOBAHUA AHMPONOSEHHO20



go3oeticmeusi.  MeToAONOrus  MOHHMTOPUHIA  €CTECTBEHHBIX  H
AHTPOTIOTEHHBIX KOCHUCTEM.

JdemoncTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuupr um  cxeMbl: «CTpykTypa OHOLEHO3a», «IJKOCHCTEMA
IIAPOKOJUCTBEHHOTO  JIeca»,  «ODJKOCHCTEMA  XBOWHOTO  JIECay,
«DyHKIIMOHATIFHBIE TPYMIBl OPraHU3MOB B dKOCHCTEMe», «KpyroBopot
BELIECTB B 3Kocucreme», «llenu nurtanus (mactOuiiHasi, NETPUTHAS)»,
«JKoJIoTHYECKas MNHpaMuga 4YHCe», «IKOJOrHYecKass MNHUpaMuaa
onomMaccel», «DKoJorMYecKass NHupaMuaa d>Heprum», «OOpa3oBaHue
6onora», «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca TMOCIHE
noxkapa», « JKocucreMa o3epay, «ArpoueHos», «KpyroBopor BeuiecTB u
MIOTOK SHEPTUH B arpoueHosey, «lIpumepsl ypooIKocucTem».

ObopynoBanue: repOapuu pacTeHUM, KOJUIEKIUU HACEKOMBIX,
gy4yena NOTHI WU 3Beped, repOapuu KyJIbTYPHBIX H JUKOPACTYIIHUX
pacTeHMIA, aKBApUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo0o3IKOCHUCTEMBI.

JlabopaTtopnass pabGora «M3ydeHue pazHOOOpa3Usi MEJIKHX
MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B THUIHYHBIN OuoreoneHo3 (B myOpasy,
Oepe3HsK, eNbHUK, Ha CYXOJOJbHBIM WIM TOWMEHHBIA JYyT, O03€po,
00J10TO)».

IKCKypeust «IKCKypcHst B arpo’KocucTeMy (Ha TIOJle€ WU B
TETUTUIHOE X03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buocdepa — obmennanerapHas 00ojg0uka 3eMJIH, Tl CYIIECTBYET
WIM CYIECTBOBaNa XHU3Hb. Pa3BuTue mnpezicraBieHuil o Ouocdepe B
Tpynax O. 3rocca. Yuenne B. M. Bepnaackoro o 6mocdepe. Obmactu
o6unocdepsl u e€ cocras. JKuBoe BemecTBo Onocdepsl u ero GyHKINH.

3aKOHOMEpPHOCTH  cyiecTBoBaHust  Ouocheprl. OcoOGeHHOCTH
ouocdepsl Kak riao0anbHON SKOCUCTEMBI. /[MHAMUUecKoe paBHOBECHUE B
ouocdepe. KpyroBoporel BemecTB U OHOT€OXHMUYECKHE ITUKJIbI
(yrmepopa, a3orta). PutMmuaHocTs siBneHmit B Onocdepe.

3oHanpHOCTE Omocdepnl. [lonstne o Omome. OCHOBHBIE OHOMBI
CYLIU: TYHJpa, XBOMHBIE J€Ca, CMEIIAHHbIE U HIMPOKOJIIMCTBEHHBIE Jieca,
CTENH, CaBaHHBI, IIYCTBIHU, TPOIIMYECKHUE Jieca, BbICOKOrophs. Kimumar,
PacTUTEIbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.



Crtpykrypa ¥ (yHKIHUS >KUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO
noTeHuuana u ouochepHnIx GyHKIUH.

JdemoncTpanuu

[Toptpetsi: B. . Bepnanckuit, 3. 3rocc.

Tabmuuper n cxemsl: «l'eocepsr 3emmm», «KpyroBopor azora B
npupone», «Kpyrosopor yrimepogma B mpupoae», «Kpyrosopot
KHcioposaa B mpupoje», «Kpyrosopor Bomsl B mpupoae», «OCHOBHBIE
ouombl cymmy, «Knumatudeckue mosica 3emnn», «Tynnapay, «Taiiray,
«CwMmemanubiil necy, «llupokonucTBenuslil gecy, «Crenby, «CaBaHHaY,
«IIycteiaay, « Tponudeckuit ecy.

O6opynoBanue: TepOapuu pacTeHU pa3HBIX OMOMOB, KOJUICKIIHH
KUBOTHBIX.

Tema 11. YestoBek M OKpPYyKAIOMIAS Cpeaa

DKOJIOTHYECKHE KPHU3UCHl U UX MpUYMHBI. BozneiicTBue uenaoBeka
Ha Ouocdepy. 3arps3HeHue BO3AyWIHOW cpenbl. OxpaHa BO3AyXa.
3arpsi3HeHHE BOAHOM cpenbl. OxpaHa BOIOHBIX pecypcoB. PaspyiieHwne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHune Kiaumara.

AHTpONOreHHOE BO3/EICTBUE HA PACTUTENBHBIN U KUBOTHBIN MHUP.
OxpaHa pacTUTEIBHOTO M MXUBOTHOrO MHUpa. OCHOBHBIE NPUHIUIIBI
oxpanbl npupoasl. Kpacueie kHuru. Oco0o oxpaHsieMble TPUPOTHBIC
tepputopuu (OOIIT). borannueckue cazbl 1 300JOTMYECKHUE MAPKH.

OCHOBHbIE TPUHLUIBI YCTOWYMBOTO PA3BUTHUSI YEJIOBEUYECTBA MU
npuponabl. PanuoHanbHOE  IpPUPOJONOIB30BAHUE U COXpPAHEHHE
Ouwosornyeckoro pasHooOpasus 3emumn. OOmmMe 3aKOHOMEPHOCTH
r100aTbHBIX SKOJOTHUECKUX KpHu3UCOB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCA U €r0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTHe METO10B MOHMTOPHUHIA Pa3BUTHS ONMACHBIX TEXHOTE€HHBIX
MPOIIECCOB. Cucmemmuvle uccne0o8anus nepexooa K
pecypcocbepezarouyeti u KOHKYDEHMOCHOCOOHOU 9Hepeemuxe.
buonocuueckoe  paznoobpasue u  oOuopecypcvl.  Hayuonanvhwie
uHpopmayuounvie cucmemvl, obecneyusaowue 00Cmyn K uHgopmayuu
no  COCMOAHUIO  OMOENbHbIX  6U008 U 3kocucmem.  OcCHOBbL

aKopeadburumayuu aKocucmem u cnoco6os OopbOBI c
buonogpexcoeHuaMuY. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.
JdemoncTpanuu

Tabmuupbl U cxembl: «3arpsi3HeHHE aTMOchepbl», «3arpsi3HEHHE
ruapochepb», «3arpsasHeHue nouBb», «[lapaukoBsiit addexT», «Ocobdo
OXpaHsieMbI€ PUPOIHBIE TEPPUTOPHUIY, «MOJENH yIPaBIIEMOTO MUPAY.



O6opynoBanne: ¢doTorpadun OXpaHIEMBIX PACTEHUH W >KHBOTHBIX
Kpacnoii kauru Poccniickon @enepannn, KpacHoi KHATH pernoxa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBbI
1O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHUS
00yYaroIMMUCS MPOrpaMM CPeTHEro O0Iero 00pa3oBaHus: JIUYHOCTHBIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpyKType JMYHOCTHBIX pPE3yJIbTATOB OCBOEHHUSI MPOrpaMMBbl I10
OMOJIOTUM  BBIJICJICHBI  CIEAYIOIIME  COCTaBIAIONIME:  OCO3HAHHE
00yYarOIMUMUC POCCUMCKON TPaXaaHCKOU UIEHTUYHOCTH — TOTOBHOCTH
K CaMOpPAa3BUTHIO, CAMOCTOATEIbHOCTH WU CaMOOIPEICIICHHIO, Haludue
momueayuu K OOyYEHHIO OWOJIOTUH, YeleHanpasienHoe pazeumue
BHYTPEHHUX YOEKJIEHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEU U
UCTOPUYECKUX  TPAAWIMN  pa3BUTUS  OMOJOTMYECKOTO  3HAHWUS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIONUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATeIbHOCTU I[EHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYITUMHU
cucTteMe OHOJIOTMYECKOTO O00pa3oBaHUs, Haluuue npasoco3HAHUSL
AKOJIOTUYECKON KYJIBTYPBI, CHOCOOHOCMU Ccmasums UEIU W CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrpaMMbl MO OHOJIOTHHU
JIOCTUTAIOTCSI B €JUHCTBE Y4€OHOM M BOCHHUTATEIBHON AEATEILHOCTU B
COOTBETCTBUM C TPAJULHOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMH,
HMCTOPUYECKUMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU, IPUHATHIMU B
oOmmecTBe TpaBWJaMHU W HOPMaMH TIOBEICHUS W CIIOCOOCTBYIOT
MpoIeccaM CaMOMO3HAHUSI, CAMOBOCIIUTAHUS M CAMOPAa3BUTHS, PA3BUTHUSA
BHYTPEHHEU MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAXKECHUS K 3aKOHY U
MPABOIOPSAAKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHIO, B3aUMHOIO
yBaXEHUSI, OCEPEKHOIO OTHOIICHUS K KYJIBTYPHOMY HaCleIUI0 U
TpaIuUMsIM MHOTOHanMoHainbHOrOo Hapona Poccuiickonn ®enepanuu,
MPUPOJIE U OKPYIKAIOIIEH Cpeae.

JIndHOCTHBIE  pe3yJbTaThl  OCBOCHHS ~ y4yeOHOTO  MpeaMmeTa
«buonorusi»  AOMKHBI  OTpakaTb T'OTOBHOCTh U CIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBAaThCA C(OPMUPOBAHHON  BHYTPEHHEM
MO3ULIUEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTALNM, MO3UTUBHBIX
BHYTPEHHUX YOEXKJICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSAM
pOCCHIICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIMbITa W OIbITa



NEATeIbHOCTH B MPOLIECCe pealii3alldd OCHOBHBIX HaIpaBJICHUM
BOCITUTATEJILHOM JAESITEIILHOCTH, B TOM YMCJIC B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM IMO3UIIMA OOYYaIOIIErocss Kak
aKTHUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCUICKOTO 00IIEeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB U O0OS3aHHOCTEM,
YBOKCHHUE 3aKOHA U TTPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATCIBHOCTH IIpHU
CO3/IaHUM Y4YEOHBIX TPOEKTOB, PEIICHUU YYCOHBIX M IMO3HABATEIBHBIX
3a/1a4, BHIMOJHEHUHN OUOJOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OTIPEACIIATh COOCTBEHHYIO IMO3HIINIO TT0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSATH €€;

YyMEHHE YUYUTHIBATh B CBOUX JCUCTBUSAX HEOOXOJIMMOCTH
KOHCTPYKTHUBHOT'O B3aMMOJICHCTBUS JIIOJEH C pa3sHBIMHU YOCKICHUSIMU,
KYJbTYPHBIMU IIEHHOCTSIMU U COIIUATIBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE€ COBMECTHOTO
BBITIOJTHEHUS YYEOHBIX, MO3HABATEIbHBIX M HCCIEJIOBATEIBCKUX 3aaad,
YBaKUTEIIBHOTO OTHOIICHUS K MHEHHIO OINIMOHEHTOB MPU OOCYKICHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TpaKTaHCKOW HIACHTUYHOCTH,
MaTPUOTU3MA, YBAXXCHHUSI K CBOEMY Hapojay, YyBCTBAa OTBETCTBEHHOCTH
nepen PonuHOW, ropaocty 3a CBOM Kpal, CBOKO PoavHY, CBOM SI3BIK U
KYJIbTYpY, POIIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJAHOMY HACIEAUI0 U MaMATHUKaM
NpUPOJBI, JOCTHXKEHMSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATH BKJIaJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OHMOJIOTHH, NMOHMMaHUS 3HAYCHHUS OWOJOTMH B IO3HAHUM
3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO U 3aIluTe
OrteuecTBa, OTBETCTBEHHOCTH 32 €r0 CYIb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHWE TyXOBHBIX IIEHHOCTEW pOCCUNCKOTO HapO/1a;

c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS,  ATHYECKOIO
MMOBEJICHUS,;



CHOCOOHOCTh OLICHMBATh CHUTYAllMI0O W MPUHUMATh OCO3HAHHBIE
pelIeHusl, OPUEHTUPYSACh Ha MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISIM, CO3aHUI0 CEMbBH
Ha OCHOBE€ OCO3HAHHOTO IPUHATHS LEHHOCTEW CEMEWHOW KW3HU B
COOTBETCTBHUH C TPAAUIUSAMU Hapo10B Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOUas JCTETUKY ObITa,
HAay4YHOI'O0 M TEXHUYECKOr0 TBOPYECTBA, CIOPTA, TPyAd, OOIIECTBEHHBIX
OTHOIIICHU;

IIOHUMAHUE SMOLMOHAIIBHOIO BO3JCUCTBUS KUBOM IPUPOABI U €€
LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXEHHIO B pa3HbIX BUJAX HCKYCCTBa,
CTpEMJICHHE MTPOSIBIISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

S) ¢usuyeckoro BocCHMTAHUSA, (POPMHPOBAHHMA KYJIbTYPHI
310POBbS ¥ IMOIMOHAJIBLHOIO 0JIATOIIOTYYMS

NOHMMAHUE U peanu3aliysi 310poBoro 1 0e30macHoro oopasa xKU3HU
(310poBO€ mUTaHHWE, COOJIIOJIEHUE TUTMEHUYECKHX MpaBWI U HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHATUN U OTHbIXA, peryjsipHas (Gu3nueckas
AKTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOT'O Y KOMIIETEHTHOI'O OTHOILICHHUS
K COOCTBEHHOMY (DPU3MUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

NOHMMAHUE [IEHHOCTH MPaBWJI UHAUBUAYAIBHOTO U KOJJIEKTUBHOTO
0€30MacHOTO MOBEICHUS B CUTYAIUAX, YTPOXKAIOIMIUX 3JOPOBBIO U JKU3HH
JIIOICH;

OCO3HAaHUE TMOCIEACTBUI W HENPUSATHS BPEAHBIX MPUBBIYEK
(yroTtpeOseHus aaKoroJsi, HAPKOTUKOB, KypEeHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K Tpydy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa,

TPYA0II00UE;
TOTOBHOCTh K AaKTUBHOH JEATEIBHOCTH TEXHOJIOTHUYECCKOM M
COIIMAJIEHOM HaIPaBJICHHOCTH, CIIOCOOHOCTB UHUIIUAPOBATh,

IJIAHUPOBATh U CAMOCTOSITEIIBHO BHITIOJIHATH TAKYIO ICSITEIIbHOCTD;
WHTEpEC K pa3IndHbIM chepaM MmpodhecCHOHATBHOU NEeITeILHOCTH,
yMEHHE COBEepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedr mnpodeccuun wu
peaTu30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHUIO U CaMOOOPa30BaHUIO HA
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LIeeco00pa3HOe OTHOLIEHHWE K NPHPOAE Kak
VCTOYHHKY JKM3HHU Ha 3eMJI€, OCHOBE €€ CyIlIeCTBOBAHMS;

NOBBILLICHUE YPOBHSA HKOJIOTMYECKON KYJIbTYpBL: MPHOOpETEHUE
OMbITa MJIAHUPOBAHMS OCTYNKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUI
JUISL OKPYKAIOLIEH CpEbl;

OCO3HaHWE TJIOOATFHOTO XapakTepa HKOJOTMYECKHUX MpodsieM
yTel UX pelIeHus;

CIIOCOOHOCTh ~ MCHOJIB30BaTh IPHOOpETaeMble MpU  HU3YUCHHUH
OMONOTHH 3HAaHUS M YMEHHUS TpPH PEIICHUH MpoOJieM, CBA3aHHBIX C
pallMOHAIIBHBIM ~ TPUPOJIONOJIH30BAHUEM (cobmoeHue MpaBUII
MOBE/ICHUS B TNPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHHUE DPABHOBECUS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OMochepsl);

aKTUBHOE HENPUATUE JECUCTBUN, MPUHOCSIIUX Bpel OKpYXKaroulei
NPUPOJHON  Cpelle, YMEHUE MPOTHO3UPOBATh  HEOIAronpUsTHHIC
DKOJIOTUYECKAE  IOCHEACTBUS  NPEANPUHAMAEMBIX  JEHCTBUUM W
peloTBpalaTh UX;

HaJM4ME Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTHYECKOM
KyJbTypbl, OMNbITA JCATEIILHOCTH 53KOJOTMYECKOW HAampaBiICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATEIbHOM, KOMMYHUKAaTUBHOM
U COLMAJIBHOM NpPaKTUKE, TFOTOBHOCTM K YYACTHIO B IPAKTUYECKON
NEATENBHOCTH 3KOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUSA HAyKH U OOILIECTBEHHOW INPAKTHKH,
OCHOBAaHHOTO Ha JHUAlOre KyJbTyp, CHOCOOCTBYIOUIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SA3BIKOBOM M YMTATENIbCKOW KYJIbTYpPhI Kak
CpeliCTBa B3aUMOJECHCTBUSA MEXKY JIOJIbMH U MTO3HAHUS MUPA;

NOHMMAaHUE crienu(UKH OMOJIOTUN KaK HAayKH, OCO3HAHUS €€ pOJH B
(GOpMHPOBAaHUM PAIMOHAJIBHOIO HAYYHOTO MBILUICHUS, CO3JaHUU
LEJIOCTHOTO TPEJCTABICHUS 00 OKPYXKAIOLIEM MHpE KaK O €JUHCTBE
NpUPOABL, 4YEJIOBEeKa M  0OllecTBa, B  MO3HAHUU  HPUPOIHBIX
3aKOHOMEPHOCTE W PEHIeHUH Npo0JeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS,

yOexXAEHHOCTh B 3HAYMMOCTH OMOJOTMM s COBPEMEHHOM
IUBUIM3AUU: O00ECleYeHUss HOBOI'O YPOBHS pa3BUTHUS MEAMIIMHBI,
CO3/IaHME€ TIEPCIEKTUBHBIX OMOTEXHOJOTHH, CHMOCOOHBIX  pemIaTh



pecypcHbIe IPOOJIEMbI Pa3BUTHS YEJIOBEUECTBA, TOMCKA MTyTEH BbIXOJA U3
r700aNbHBIX HKOJIOTUYECKUX NpobjeM u obecredeHus Iepexoja K
YCTOWYMBOMY PA3BUTHIO, PALIMOHAIBHOMY HCIOJIb30BAHUIO ITPUPOIHBIX
pecypcoB U (POpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OUOJIOTUYECKUX 3HAHUM B LIETSAX
MOBBIIICHHS 00IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAIBHONW TpaMOTHOCTH OOYyYarOIIUXCs,
dbopMupyeMoil Ipu U3yuyeHUU OMOJIOTHUH;

[IOHUMAHUE CYIIHOCTM METOJNOB II03HAHMS, MWCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HMCIIONb30BATh MOydaeMble 3HAHUS
UIA  aHaM3a W OOBSICHEHWs SBICHUN OKPYXKAIOIIETO0 MHpa H
OPOUCXOASAIMUX B HEM HU3MEHEHUHM, yMEHHME JejaTh OOOCHOBAHHBIE
3aKJIFOUYEHUSI Ha OCHOBE HAy4YHbIX (PAaKTOB M HMEIOIUXCS JAHHBIX C
LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh ~ CaMOCTOSITESIBHO — HMCIIOJIb30BaTh  OMOJIOTHUECKUE
3HAHUS JJIs PELICHHs] POOJIEM B PEabHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTHM HAyYHOM JEATEIbHOCTH, TOTOBHOCTH
OCYLIECTBJIATh IPOEKTHYKD U  HCCIEHOBATENIBCKYH)  JEATEIbHOCTb
VHJVBHIyaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO H
caM0o00Opa30BaHNI0, K AaKTHUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU TIO
OMOJIOTMH B COOTBETCTBUU C )KMU3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHA Y4YeOHOTO TIpeameTa
«buonorusy BKIIOYAIOT: 3HAYUMBIE 7151 OPMUPOBAHUS MUPOBO33PEHUS
00yJaronuMXxcsl MEKIUCIUTIINHAPHBIC (MEXIPEIMETHBIE) OOIeHAYIHBIC
MOHSTHUS, OTPAKAIOIIUE IIEJIOCTHOCTh HAyYHOM KapTUHBI MuUpa U
cnenu@uKy METO0B MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HHEpPrus, SBICHUE, IMPOILECC, CHCTEMa, HAy4HbIH (DaKT,
MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBaHUE,
HaOJII0/IEHUEe, HM3MEPEHUE, JKCHEPUMEHT U JpYyrue); YHUBEpCAJIbHbIE
yueOHbIe JeNUCTBUA (mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE,
peryJsTUBHbBIE), oOecneunBaromye (HopMupoBaHue (QYHKIIMOHAIBHON
TPaMOTHOCTH U COIIMATFHOM KOMIIETEHIIMH O0YyJarOIIUXCsl; CIIOCOOHOCTD
OOydaromuxcsi  WCIOJBb30BaTh  OCBOCHHBIE  MEXAMCIMILTUHAPHBIC,



MUPOBO33PEHUYECKUE 3HAHUSI U YHHUBEpCalbHbIC y4eOHbIC JCUCTBUS B
ITI03HABATEJIbHOW U COLIMAIIBHON MPAKTHUKE.

B pesynbrare m3ydyeHus OHMOJOTMHM Ha ypOBHE CPEJIHETO O0OIIero
obpazoBaHus y oOydaromierocss OyayT copMHpOBaHbI TTO3HABATEIbHbBIC
YHUBEpCaIbHBIC YU4COHBIC ICHUCTBUS, KOMMYHUKATUBHBIC YHUBEPCATbHBIC
y4eOHbIE JIEHCTBUS, PETYJIATUBHBIC YHUBEPCATbHBIC yUIeOHBIC ACHCTBUA,
COBMECTHAs ACATEIIHbHOCTb.

MetanpeaMeTHbIE pe3ysibTaTbl OCBOCHMS MPOTPaMMBbl CPEIHETO
o01ero o0pa3oBaHus JTOJKHBI OTPaXkKaTh:

OBjaieHne YHUBEPCAJbHBIMU Y4YeOHBIMHM MO3HABATEJIbHBIMHU
AEUCTBUSIMMU:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHS:

CaMOCTOSITeNIbHO (POPMYJIUPOBATh M aKTyallU3UPOBaTh MPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUU NPUEMBI  JIOTUYECKOTO
MBINIUTCHUsT ~ (aHanW3a,  CHHTE3a,  CpaBHEHWsA,  Kiaccuukaimy,
0000I11IeHNs ), paCKPBIBaTh CMBIC]T OMOJIOTHUECKUX MTOHSATUM (BBIICTATH HX
XapaKTepHbIE TPU3HAKH, YCTAHABIMBATD CBS3H C APYTUMU IMOHATHAMU);

ONPENETATh LEIU ACATCIBHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHN
UX  JIOCTUXKEHHUS,  COOTHOCUTh  pE3YyJbTaThl  JICSITEIBHOCTH  C
MOCTaBJICHHBIMU IIEIISIMU;

HCIIOJIB30BaTh OHMOJIOTUYECKUE TTOHATHS ISl OOBICHEHUS (PaKTOB U
SIBJICHUH KUBOU IPUPOJIBI,

CTPOUTH JIOTMUECKUE PACCYKJCHMS (MHIYKTUBHBIC, TETyKTUBHBIE,
[0 AHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSATh CXEMHO-MOJEIbHbIE CpPEACTBa ISl MPEICTaBICHUS
CYIIECTBCHHBIX CBSI3¢d M OTHOIICHWUH B HW3YYaeMbIX OHOJIOTHYCCKUX
00bEKTax, a TakXKe MPOTUBOPEUYUI pPa3HOrO pOJAa, BBISBICHHBIX B
Pa3IMYHBIX HHOOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUTAH pEIICHHS NpoOJeMbl C Y4€TOM aHalu3a
HMMEIOIIMXCSI MAaTEPUATIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBHUE
PEe3yJbTATOB IIEJISIM, OLICHUBATH PUCKU MOCTEJACTBUM 1€SITEIHHOCTH;

KOOPAWHUPOBATh M BBINOJHATH PadOTy B YCIOBHUSAX PEATBHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEHICHUM >KHU3HEHHBIX
npooiieM.



2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUSA:

BIIQJICTh HABBIKAMHM yYeOHO-HCCIEIOBATEIBCKON W  IMPOCKTHOMN
JESTEILHOCTH, HaBBIKAMHU pa3pelieHusl TpodsieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMCKY METOJOB  PEHICHUS
MPaKTUYECKHUX 3a]1a4, MPUMEHECHHUIO PA3IMIHBIX METOOB TIO3HAHUS;

WCITOJIB30BaTh PA3UYHBIC BHUABI JEATEIBHOCTH TIO TOTYYEHHUIO
HOBOTO 3HaHUS, €r0 MHTEPIPETAIINU, MPEOOPA30BAHNIO U TIPUMECHEHHIO B
y4eOHBIX CHUTyallUsiX, B TOM UYHCIE TMPU CO3JaHUU YYEOHBIX U
COIIMAJIbHBIX MPOEKTOB;

dbopMHpOBaTh HAyYHBIA THIT MBIIUICHUS, BIAIETh HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHU ¥ METOJIAMU;

CTaBUTb U (opmynupoBaTh  COOCTBEHHBIE  3ajJaud B
00pa3oBaTeNLHOM IEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIU3UPOBAThH
3a/1ady, BBIJBUTATh THIOTE3y €€ pEIIeHUs, HaXOAUTh apTyMEHTHI IS
JI0KA3aTelbCTBA CBOMX YTBEPXKACHHH, 3a7aBaTh MapaMeTpbl U KPUTCPUHU
pelIeHUS;

aHAIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3aJa4H Pe3yJIbTaThl,
KPUTUYECKHU OIEHUBATHh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHTyaIlUsIM, OIICHUBATh IMPHOOPETEHHBIN
OTIBIT;

OCYIIECTBJISTh IIEJICHANPABICHHBIA TIOMCK TIEPEHOCa CPEACTB H
CIOCOOOB JAEUCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATEIBHYI) W IMPAKTHYECKYIO
00J1aCTH )KU3HEEATEIHLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIC WJICH, TpeajiaraTh OPUTHHAIBHBIC IMOIXOIBI H
pEIIeHMs, CTAaBUTh MTPOOJIEMBI U 3a7a49H, JOMyCKAIOIINE aThbTCPHATUBHBIC
penieHus.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX HMH(OpMaIuu (TEKCTe
y4eOHOTO MOCOoOWs, HAyYHO-TIOMYJSIPHONW JUTEpaType, OMOJOTHYECKHUX
CIOBapsAX W CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WNurtepHete), aHanu3upoBaTh MH(YOpPMAIMIO Pa3IMYHBIX BHIOB U (Hopm
MPEACTABICHUS,, KPUTHYECKH OIEHUBATh €€  JOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTH;



(GbopMyIHpOBaTh 3alPOCHl M MPUMEHSATH Pa3IUIHBIC METOABI TIPH
MOMCKEe W oTOOpe Omojormueckor WHOOPMAIMH, HEOOXOIUMOM IS
BBITIOJIHEHUSI YUCOHBIX 3a]1a4;

puoOpeTaTh OTIBIT UCITIOJIb30BAHUS nH(}OpMaAIMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJOTHH,  COBEPIICHCTBOBATh  KYJIBTYpPY
AKTUBHOTO MCTIOJIb30BAHMSI PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBHIOMPATh ONTHUMANTBHYIO (DOpMY TIPEICTaBIICHUS
Oouonoruyeckor uHGopManuu (Cxembl, TpaduKu, AUarpaMMbl, TaOJIUIIbI,
PUCYHKH U JIPyTOE);

MCITOJIB30BaTh HAYYHBIN SI3BIK B KAYECTBE CPENCTBA MpHU paboTe C
Ounosornyeckor nHOpMaIen: MPUMEHATh XUMUYECKHE, (PU3NUECKHUE U
MaTeMaTUYecKre 3HaKh U CHUMBOJBL, (opMmynbl, abOpeBuarypy,
HOMEHKJIATypy,  HCIOJb30BaTb W  NPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BIIQJICTh HABBIKAMU pPAaCHO3HABAaHWS W 3allUTHl WHGOpMAITUH,
nH()OPMAITMOHHOW 0€30TTaCHOCTH JIMYHOCTH.

OBaanenue YHHMBepPCAJIbLHBIMH KOMMYHHKATUBHBIMH
AEeCTBUAMM:

1) oOmenme:

OCYIIIECTBJIATh KOMMYHHUKAIIMH BO BCEX cdepax KU3HHU, aKTHBHO
y4acCTBOBaTh B JUAJIOTe WM JUCKYCCHHM TIO CYIIECTBY OOCYKIaeMoun
TeMbl  (YMEHHE  3a7aBaTh  BOIIPOCHI, BBICKA3bIBaTh  CY>KIEHUS
OTHOCUTEJIBHO  BBIMIOJIHEHUS  MpejjaraeMod  3ajJadd, Y4YUTHIBAThH
WHTEPECHI U COTIIACOBAHHOCTH MO3UITUHN APYTUX YYACTHUKOB THAJIOTA WU
JTUCKYCCHUN);

pacro3HaBaTh HeBepOajbHBIE CpEACTBA OOIIEHUS, MOHUMATh
3HAUYEHHUE  COIMAIBHBIX  3HAKOB, MPEIANOCHUIOK  BO3HUKHOBEHUS
KOH(DJIMKTHBIX CHUTYalluid, yMETh CMSTYaTh KOH(DIUKTBI W BECTH
MIEPETOBOPHL;

BIAJICTh PA3JIMYHBIMUA CIIOCOOaMHM OOIICHUS U B3aUMOJICHCTBUS,
MOHUMATh HaMEpPEHUsi JPYruxX JIOJIeH, MPOSBISTh YBKHUTEIbHOE
OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU ¢dopme (HopMyIupoBaTh
CBOM BO3PaKCHUS;

pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3pEHUS C
MCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesITeJIbHOCTD:

MOHUMATh U  HCHOJB30BaTh INPEUMYIIECTBA KOMAHAHOU W
WHIUBUIyaIbHOW pabOTHl TMPH PEIICHUH OWOJOTHYECKOW TMPOOJIeMBI,



O0OCHOBBIBaTh ~ HEOOXOJUMOCTb MPUMEHEHHUS TPYNIOBBIX  (opM
B3aUMOJICUCTBUS IPU pEUICHUHU YUeOHOM 3a1a4u;

BbIOMpATh TEMATHUKy U METOJAbl COBMECTHBIX ICHCTBHI ¢ y4éToM
OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaX/10T0 4jieHa KOJIJIEKTHBA,;

MPUHUMATh LEJIU COBMECTHOM JAESTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JACHUCTBUSA MO €€ JOCTHKEHHUIO: COCTaBIIATH IUIaH
NEUCTBUN, pacupeiessiTh poiad C Y4ETOM MHEHUM YYaCTHHKOB,
00Cy>KIaTh pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYacTHHUKA
KOMaH/Ibl B OOIIMI1 pe3yJabTaT N0 pa3padOTaAHHBIM KPUTEPHUSIM;

MpeaiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MO3ULIMA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh  IO3UTHBHOE  CTPAaTETMYECKOE  IOBEIACHUE B
Pa3IMuYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpa)xKeHHE, ObITH
WHULAATUBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeCTBUSMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISBICHUS MPOOJIEM U
UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHWUW IIE€NEBbIE U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JEHCTBUSAX U MOCTYNKAX MO OTHOLIEHUIO
K JKHBOU IIPUPOJE, CBOEMY 3JI0POBBIO U 3JOPOBBIO OKpPYKaIOLIUX;

CaMOCTOATENIBHO OCYLIECTBJIATh ITO3HABATEIIBHYIO JEATEIbHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh M (DOPMYJIUPOBATH COOCTBEHHBIC 33/1aUH B
00pa30BaTENbHOMN IE€ATEIbHOCTH U )KU3HEHHBIX CUTYyaIIUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PEIICHUs MPOOJIEMBbI C y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh pPaMKM Y4YeOHOro MpeaMeTra Ha OCHOBE JIMYHBIX
[IPEANIOYTECHUM;

JeNlaTh  OCO3HaHHBIM  BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh  (POPMHUPOBAHUIO U  TPOSIBICHUIO  IIMPOKOU
SPYAMLIMU B Pa3HbIX OOJACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM
o0Opa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:



aBaThb OLIEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTHBBI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LETISM;

BJIa/ICTh HABbIKAMHU I103HABATEJIbHOW pPEQIIEKCHUM KaK OCO3HAHUS
COBEPLIAEMBIX JIEVUCTBUN U MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YJILTATOB U
OCHOBAHMI, MCHOJIb30BATh MPUEMBI PEPIEKCUU ISl OLICHKU CUTYalluH,
BBIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110
UX CHUKEHHIO;

IIPUHUMATb MOTHUBBI W apryMEHTBl JpyrMX IIpU  aHAIU3E
pE3yNbTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, MOHUMasi CBOU HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M ApryMEHTBl JpyIMX IIpU  aHAIU3E
pEe3yIbTaTOB IEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHpP C TO3UIUH APYTrOTro

YeJI0BeKa.
HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pE3yabTATBl OCBOEHUS COJICpPX)aHUS  Y4eOHOTO
npenMera «buonorus» Ha yriiyOJ€HHOM ypOBHE OpPHUEHTHpPOBAaHBbI Ha
obecrnieueHue MpoduIbHOrO 00ydeHHs oOydaronuxcsi ouonorun. OHHU
BKJIIOUAIOT: crienupuyeckue it OUOJIOTUN HAayYHbIE 3HAHUS, YMEHHS H
CHOCOOBI JICUCTBUN MO OCBOCHHUIO, MHTEPIPETALMU U TPEOOpPa30BaAHUIO
3HAaHUW, BUJABI JIEATEIbHOCTU IO MOJTYYEHHIO HOBBIX 3HAaHUH M HUX
IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAK)KE B pealbHbIX KMU3HEHHBIX
cutyauusix. [IpenMerHslie pe3ynbTaThl IPEACTABICHBI IO FOJaM U3yUYEHUSI.

[IpeameTHble  pe3ynbTaTbl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» B 10 knacce 1OMKHBI OTPAXkKaTh:

c(OpPMUPOBAHHOCTh 3HAaHUU O MECTE U pOJIM OUOJIOTUU B CUCTEME
€CTECTBEHHbBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, B I[I0O3HAaHUU 3aKOHOB MPUPOJABl M PEIIEHUU MpolIeM
pPAalMOHAIIBHOIO  MPUPOJONOJIB30BaHUS, O BKJIAJAE€ POCCUUCKHX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQ/ICHUE CHCTEMOM OMOJOTMYECKHX 3HaHMM, KOTOpasl BKIIIOYAET:
OCHOBOTOJIArarume OHOJIOrMYeCKMe TEPMUHBl U TOHATHS (PKU3Hb,
KJIE€TKa, OpraHm3M,  MeTa0OoJau3M, TOMEOCTa3,  CaMOpEryJsIus,
CaMOBOCHPOU3BEACHUE, HACIEACTBEHHOCTh, W3MEHYHUBOCTb, POCT H



pa3Butue), 6uonoruueckue teopun (kiaetouHas teopus T. llIBanna, M.
[lneinnena, P. BupxoBa, XpoMOCOMHAasi Te€OpHUsl HACIEACTBEHHOCTH T.
Moprana), yuenuss (H. V. BaBunoBa — o meHTpax MHOrooOpasus u
MPOUCXOXKJICHUSI KYJbTYPHBIX PAaCT€HMI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB  IE€PBOT0  IOKOJICHUS, pACIICIUICHUS], YHUCTOThI TaMeT,
HE3aBHUCUMOTO HacienoBanus I'. MeHnzaens, roMoJIOTMYECKUX PSIOB B
HacnencTBeHHOM  uw3MmeHunBoctd H. 1. BaBuioBa), NpUHIUIEBI
(KOMIIIIEMEHTapHOCTH );

BJIAJICHUE  OCHOBHBIMM  METOJAMU  HAy4HOrO  ITO3HAHWUS,
HCTIOJB3YEMBIX B OHOJOTUYECKUX HCCIETOBAHUSIX KUBBIX OOBEKTOB
(ommcanme, N3MEpEeHHE, HAOTIOCHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYHIECTBEHHBIE NPU3HAKU: BUPYCOB, KIIETOK
MPOKApUOT H  DYKApUOT, OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Hclie OakTepuil, rpuOOB, pacTEHUMN, KUBOTHBIX U
YeJI0oBeKa, CTPOCHUSI OPTaHOB U CHUCTEM OPraHOB PACTCHUM, >KMBOTHBIX,
YEJIOBEKA, MPOLIECCOB KU3HEACITEILHOCTH, IMTPOTEKAOIINX B OPraHU3Max
pacTeHuM, JKUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX IMPOIIECCOB: OOMeHa
BelleCTB  (MeTabonu3M),  MpeBpalleHUs  SHEPruH,  OpOoKEHUS,
aBTOTPO(HOTO M TETepOTPO(HOro TUIOB NUTaHUS, (POTOCHMHTE3a H
XEMOCHHTE3a, MHTO3a, MeEH03a, TaMeTOreHe3a, H3MOpUOreHesa,
MOCTAIMOPHUOHAIBHOTO  PAa3BHUTHS, Pa3MHOXCEHUS, WHIAUBUAYAIHLHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aMMOJICHCTBUS T€HOB, T€TEPO3KCa,
HCKYCCTBEHHOI'0 0TOOPA;

YMEHHE yCTaHABIIUBATh B3aUMOCBSI3U MEXK]y OPTaHOUJIAMH KIIETKH
1 uX (QYHKIIUSIMH, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M MX (QYHKIIUSIMH,
MEXK]ly OpraHaMud M CHCTEMaMH OPraHOB y PACTEHU, >KUBOTHBIX H
yeoBeka M HMX (YHKIMSIMH, MEXIy CHCTEeMaMHd OpraHoB M HX
GyHKIUSAMHU, MEXIy 3TanaMd OoOMEHa BEIIeCTB, dTamaMu KJIETOYHOTO
[UKJIa M KU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TaraMd SMOPHUOHATILHOIO
Pa3BUTHS, TEHOTUTIOM M (EHOTUINIOM, (PEHOTUIIOM U (HaKTOpaMU Cpeibl
o0UTaHUS;

YMEHHE BBISBIISATh OTJIMUUTEIIbHBIE TPU3HAKU JKUBBIX CUCTEM, B TOM
YUCJIe PACTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE MCIMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTBHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTHIO U CHUMBOJMKY [UJIsl JIOKa3aTesIbCTBa
POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHUE pellaTh OHOJIOTMYECKUE 3aJa4yH, BBISBISATH MPUUYUHHO-
CICICTBCHHBIC CBSI3W  MEXKIy  HCCICIYEMBIMH  OMOJOTHYECKUMH



MPOIIECCaMH U SIBJICHUSIMH, JIeJIaTh BBIBOJIBI M MPOTHO3BI HA OCHOBAHUU
MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATh JIa0OpAaTOpPHBIE M TMPAKTHYECKUE padoTHI,
coOmofaTh MpaBWia IMpu padore ¢ Yy4yeOHbIM U J1aOOPaTOPHBIM
000py10BaHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, TPOBEPSTHh MX IKCTICPUMEHTATEHBIMU
cpeactBamMu, (GOpMyIUpys LEeTb  UCCIEIOBAHHS, AaHAIU3UPOBATH
MOJIyYeHHBIEC PE3YJIbTATHI U JEJIaTh BHIBOJIBI,

YMEHUE Yy4YacTBOBATh B Yy4e€OHO-HCCIIEOBATEIbCKON paboTe 1o
OMOJIOTHH, DKOJIOTMM W MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX
HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIATH MOJYYCHHBIC PE3yIbTAThHI
Ha YYEHUYECKUX KOH(EepeHIIUsIX;

yMEHUE  OIICHMBaTh  JTHYECKHUE  aCHEKThl  COBPEMEHHBIX
UCCJIEIOBaHUM B o0MacT OWOJOTMM U MEAMIMHBI (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPABICHHOE W3MEHEHHWE T€HOMa H
CO37IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE  OCYHIIECTBJISATh  OCO3HAHHBIM  BBIOOp  OymyIiei
MpoEeCCUOHATILHON JESTENBbHOCT B 00JACTH OMOJIOTUM, MEIUIIUHBI,
OMOTEXHOJIOTHHM, BETEPUHAPUU, CEJIIBCKOTO  XO3SHCTBA, MUIIECBOM
MIPOMBIIIUICHHOCTH, yTIyOJIATh MMO3HABATEIbHBIN HWHTEpEC,
HAIPaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOGEeccCuu u
MPOJIOJDKEHUE OUOJIOTHYECKOTO 00pa30BaHUsl B OPraHU3alUAX CPEIHETO
MPOQeCCUOHAIILHOTO U BBICHIET0 00pa30BaHUs.

[IpeameTHBICE  pe3ynbTaThl  OCBOSHUS  y4eOHOTO  IpeaMeTa
«buonorusa» B 11 knacce NOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa, B TMO3HAHWW 3aKOHOB TPHUPOALI W PEHICHUU
HKOJIOTMYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKe B PEIICHUH BOIPOCOB
PalMOHAIBHOTO MPUPOJIONOJIb30BaHUS, U B (HOPMHUPOBAHUU 1IEHHOCTHOTO
OTHOUICHUSI K MPUPOJIE, OOIIECTBY, YEJIOBEKY, O BKJIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHHY;

YMEHHE BJIQJIETh CUCTEMOM OMOJIOTUYECKUX 3HAHUM, KOTOpas
BKJIIOUAET ONPEIEICHUS W TMOHUMAHUE CYIIHOCTH OCHOBOIOJATAIOIINX
OMOJIOTUYECKUX TEPMUHOB M TOHATUH (BHJ, 3KocucTeMa, Ouocdepa),
Ouonoruyeckue Teopuu (dBosonMoHHas Tteopuss Y.  JlapBuHa,
CUHTETHYECKask Teopus sBotonun), yaenus (A. H. CeBepiioBa — o myTsix
1 HamnpabyieHusix 3Botounn, B.W. BepHaackoro — o 6uocdepe), 3aK0HbI



(rermetnueckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3apoibIieBoro
cxonctBa K. M. bapa), npasuna (Muaumyma FO. JInOuxa, skosiorudeckon
MUpaMu/Ibl SHEPTUn ), Tunotessl (runotesa «mupa PHK» V. 'unbepra);

YMEHHUE BIAJIETh OCHOBHBIMM METOJAMH HAyYHOI'O TIO3HAHUS,
HCITOJIb3yEeMBIMH B OMOJIOTMYECKHX HCCIIEIOBAHUSX JKHBBIX OOBEKTOB U
KOCHCTEM (OMHUCaHHUE, W3MEpPEeHHE, HaONI0JEHUEe, OSKCIIEPUMEHT),
crioco0aMu BBISIBIICHHUS 1 OTICHKH aHTPOIIOTCHHBIX M3MEHEHHUH B IIPUPOJIC;

yMEHUE BBIJICTIATD CYILIECTBEHHbBIC MIPU3HAKU: BU/IOB,
OMOTreoIIeHO30B, JKOCHCTEM H  Ouochepsl, CTaOMUIM3UPYIOINIETO,
JIBIKYIIIETO u Pa3phIBAIOIIETO €CTECTBEHHOTO otbopa,
AJUTONATPUYECKOTO W CHUMIATPUYECKOTO BHI000pPA30BaHMS, BIUSHUS
JBUKYIIIAX cui HBOJTIOIUHU Ha reHO(OHT MOMYJISILIUH,
MPUCIIOCOOJICHHOCTA OPraHU3MOB K Cpele OOWTaHus, uepeioBaHUs
HaIpaBJICHUN 3BOJIIOIMHU, KPYTOBOPOTa BEIIECTB M TMOTOKA SHEPIHH B
IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIy IpOIleccaMu
ABOJIIOIMH, JABWXKYIIMMHU CHJIAMH aHTPOIOTEHE3a, KOMIIOHEHTaMHu
PA3IUYHBIX IKOCUCTEM U MPUCTIOCOOJICHUSIMH K HUM OpraHU3MOB;

YMEHUE BBISBISATh OTJIMUUTEIbHBIE TMPU3HAKU >KUBBIX CHUCTEM,
MPUCIIOCOOICHHOCTh BHAOB K cpeAe oOWuTaHus, aOWOTHYECKUX U
OMOTHYECKNX KOMITIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH OPraHW3MOB B
coo0IIecTBaX, AaHTPOIMOTCHHBIX W3MEHEHUHW B HSKOCHCTEMAaX CBOEH
MECTHOCTH;

yMEHUE WCITOJIb30BaTh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJIOTHIO W CHUMBOJHMKY [IJIsI JTOKa3aTeIbCTBA
pPOJICTBA OPraHU3MOB Pa3HBIX CHUCTEMAaTHYECKUX TPYMI, B3aUMOCBS3U
OpraHU3MOB U Cpelbl OOWTaHUs, €IMHCTBA 4YEJIOBEUECKUX pac,
HEOOXOAMMOCTH COXpaHEHUS MHOTO00Opaswsi BHJIOB M JKOCHCTEM Kak
YCIIOBHSI COCYIIECTBOBAHUS TIPUPOBI U YEIIOBEUECTBA;

yMEHHUE pellaTh OHOJIOTMYECKUE 3aJa4yM, BBISBISATH MPUUYUHHO-
CJICICTBEHHBIC  CBSI3U  MEXKIY  HMCCIEIYEeMBIMH  OHOJOTUYECKUMHU
MPOIIECCAMU U SIBJICHUSIMH, JIeJIaTh BBIBOJBI M MPOTHO3bI HA OCHOBAaHUU
MOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBITIONHATH JIA0OpAaTOpPHBIC MW TMPAKTHYECKUE padOTHI,
coOmofaTh MpaBWia IMpu padore ¢ Y4yeOHbIM H  J1aOOPaTOPHBIM
0o0opy1oBaHUEM;



YMEHHE BBIABUTATH TUIIOTE3BL, IPOBEPATHh UX SKCIIEPUMEHTATbHBIMU
cpeactBamu, (GOpMyIUpys LEeTb  UCCIEIOBAHHs, AaHAIU3UPOBATH
IIOJIyYEHHBIE PE3YNIbTATHI U JEJIaTh BHIBOJBI,

YMEHHME Yy4acTBOBaTh B Yy4e€OHO-UCCIIEOBATENICKONW padoTe 1o
OMOJOTHH, JKOJIOTUM W METUIIMHE, TMPOBOAMMON Ha 0a3e MIKOJbHBIX
HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABIAThH MOTYYCHHBIE PE3YIbTATHI
Ha YYCHUUECKNX KOH(PEPECHIINSAX;

YMEHHE OLICHUBATh T'MIIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HH,
YeJIOBEKa U YeJIOBEYECKUX pac, O MPUUMHAX, MMOCIEICTBUSAX U CcIoco0ax
MpeIOTBpAICHHS T100abHBIX U3MEHEeHU B 6nocdepe;

yMEHUE OCYILIECTBIIATH OCO3HAHHBIN BBIOOD Oynyien
npo(hecCHOHAIBHOM /1eATEAbHOCTH B 00JIACTH OMOJOTMM, 3KOJIOTHH,
IPUPOIONOIb30BaHUS, MEIULUHBI, OHWOTEXHOJIOTUH, TICUXOJIOTHUH,
BETEPUHAPUM, CEJIIBCKOIO0 XO35MCTBA, [HIIEBOM IIPOMBILIJIECHHOCTH,
yIayOsITh TO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH Tpodeccuu U MPOJOHKEHHE OHOIOTUYECKOTO
oOpa30BaHMsI B OpraHU3aLHsIX CPEAHETO MPOPECCUOHATBHOIO U BBICIIETO
o0pa3oBaHUsI.















