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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 o6pazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenuuu npenogaBaHus
yuebHoro npeamMera «bruonorus» u OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebnni npenMer «buomorus» yrayonéaHoro ypoBHsS uszyudenus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOH obnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OI'OC COO mnpodwiibHble y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriay0aEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeOHMM OOLIMM, CpelHUM NPOPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX IPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE PEHICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTtanuein
0o0ydJaromuxcsi U CTUMYJIUPOBAaHWEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpeacraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYPHpPOBAaHHE MO pasfeliaM U TeMaw,
pacripenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yUeHHs yUeOHOTO MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKHM Yy4eOHOro Mpoiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OnMojoruu peaian3oBaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOIMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBIEHHOCTh Ha  TOCIEAyIOUlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM TaKXe TOKa3aHbl BO3MOXHOCTH y4eOHOro mpenmera «buomorus» B peanm3anuu
tpeboBanuiit ®I'OC COO K mIaHUpPyEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyabTataM oO0y4deHHs U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIBHOM
NeSITeIbHOCTH O0YYaroluXcsi M0 OCBOCHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeZHero o01ero oopazoBaHusl.

VYuebublit npeamer «buonorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIaeT
Ononornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpeHUe W YriTyOJeHne 3HaHUH
o0yJaromuxcss O JKMBOH TIPUpPOJE, OCHOBAX MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH,
IMOPHOIOTHN M OWOJIOTHH Pa3BUTHSI, TEHETUKH, CEICKIIMH, OMOTEXHOJOTHH, DBOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebnoro npeamera «buosnorus» Ha yriayOieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJATrOTOBKY OOyYaromuxcs K IMOCIEAYIOUIEMY MOJIY4YeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMM, MOJYYEHHBIX MPHU HM3YYEHHUU OOYYaIOLUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lelioB OWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3T 3HaHUA MMOTYYalOT pa3BUTHE. TakK, pacIIUPEHBI U YTITyOJICHBI



OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, [OINOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEICHUS
IPUKIIAHOTO U IOMCKOBOI'O XapakKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayoomero Beidopa npogeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOTYYCHHBIMUA O0YUYaIOMIMMUCS TIPU U3YYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTtypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJIOIUOHHBIN MOAXOABI K U3ydeHHto Ouosoruu. COrjacHO UM, H3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allui,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJICKYJIIDHOM M KJIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUM, aKTyalIM3UPYIOTCS 3HaHUS oOydarolmuxcs Mo OOTaHMKE, 300JI0TMH, aHaTOMUH,
¢duznonoruu yenoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU H
ydeHue o buocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH O00ECHEUYUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMIOB W TMPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIIUXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEOBAaHMSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOAAep)KaHUS WHTEpeca OOYyJaroImuXcs K OMOJIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMEI IO
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTHS TOW WJIM MHOM
o0nacTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOECKHBIX YUEHBIX B PELICHHE BaKHEUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenus yue6Horo npeamera «buosorus» Ha yriyOa€HHOM ypoBHE — OBIIAJICHUE
00y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHUIN HUCIIONIb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUU HHTEpEca
K ompeneneHHoi o0sactu mpodecCHOHATbHON NEATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BbIOOPY YUEOHOr0 3aBeIeHUs AJIsl IPOAOHKEHNS OMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTikeHue 1eiau u3ydeHus: yuyeObHoro npeamMera «buonorus» Ha yriyO6iaéHHOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS  CHCTEMbl OMOJIOTMYECKMX 3HAaHMH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX W IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYH0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJIALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOrnH;

O3HaKOMJIGHHE  oOydyamomuxcs €  METOAaMU  TO3HAHUS  KMBOM  TPUPOABL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOTHH,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JabopaTopuu U B Mpupojae (HaOmoaeHue, H3MEpEHUE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);



OBJIaJiIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOW; YCTaHAaBIMBAaTh CBSI3b MEXKAY pa3BUTHEM OHMOJOTMM H  COLHUAIBHO-
HYKOHOMHYECKUMH U SKOJOTHYECKUMH IpPOOJEMaMU YEJIOBEYECTBA; OIICHHWBATh IOCIECICTBUS
CBOCH [EATENPHOCTH 10 OTHOIIEHUIO K OKpPY)KAIoLIeH NpUpOIAHON cpene, COOCTBEHHOMY
3MI0POBBI0O U  3J0POBBIO  OKPYXKAIOUIMX JIIoJeH; OOOCHOBBIBAaTH U  COONIOAATH  MEPbI
npouIakTUKU UHQEKIMOHHBIX 3a00J1eBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTieyeHHs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIC HAay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pellaeMbIMi €10 IpoOjieMaMu, METOJ0JIOTMEd OMOJIOrMYecKOro MCCIEI0BaHusl, MPOBEICHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pElIeHUs OHOJNOTHYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCS LIEHHOCTHOTO OTHOIICHHs K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuodpereHue 00y4aroIUMUCA KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIIOJIB30BAHUN
(coOnromenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOT'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npopwiakTuku  3a0oneBaHud, oOecrieueHHe  O€30MACHOCTH  KHU3HEIESATEIbHOCTH B
Ype3BbIYAHBIX CUTYaLUAX MPUPOJHOTO M TEXHOIEHHOTO XapaKTepa) Ha OCHOBE UCIOIb30BAHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B IIOBCEIHEBHON KU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAHHOIO BbIOOpa OOYYAIOUIMMUCA HHIMBHYaJTIbHON
0o0pa3oBaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH mocienyromeMy IpodecCHOHATbHOMY
CaMOONPEJEICHNI0, B COOTBETCTBUU C WHJMBHUIYaJbHBIMU HMHTEpECAMM M MNOTPEOHOCTSIMU
peruoHa.

OO0miee ymucliO YacoB, OTBEACHHBIX Ha M3y4YeHHE OHOJOTMU Ha YriyOJEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 wgaca (3 waca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYILECTBIISICTCSI C YUETOM CIEIU(PHUKU €ro COJepXaHUs M HalpaBIEHHOCTH Ha MPOJOJDKEHHE
Ouosnorudyeckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHEro NpodeCcCHOHAIBLHOTO U BBICLIETO
o0Opa3oBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4YeHHH OMOJIOTMH Ha yriyOJEHHOM ypOBHE SIBJISETCS
MpOBEICHUE J1Aa0OpPaTOPHBIX U TMpakTHYecKuX pabdor. Takke ydyacThe OOydYaroIMXCS B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-MCCIIEOBATENbCKUX — paboT, TeMaThKa KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOJHBIX YCIOBUH.

COAEPXAHUE OBYYEHUSA

10 KUIACC



CopepxaHue IPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHnHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJOTHH.
buonornueckue Hayku M u3y4yaemble UMH MnpoOiembl. DyHaamMeHTadbHBIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTUH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszanHpie c¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpPaHEe
IPUPOJIBI.

JleMoHCTpanuu

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMONIOTUU C APYTUMU HaykaMu», «CHucreMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTh H YHNOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb,  CAMOOPraHM3alMs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIN, HOIYJISIIMOHHO-BUIOBOM, JKOCHUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepHsbiil. IIporeccsl, NpoUCXoAsIMEe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepud. Hayku, u3yyaromue KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPTaHHU3ALUN.

N3yuenune xuBbIX cucteM. Meroapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHoil. IDmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE MpPU3HAKK JKU3HU», «bHOIOrMYecKre CcHucTeMbDy,
«CBo¥icTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOABD, « CTpOEHHE )KMBOTHOM
KIeTKN», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHUu3May,
«buoreorienosy, «buochepa», «MeTo bl H3ydeHHsI JKUBOU MPUPOJIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU H3YyUYEHUHU KUBBIX
CUCTEMY.

Tema 3. buosorust Kierku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aToMoB, auddepeHunanbHoe  HEHTPUDYTHPOBAHHE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Kongoranvnas mukpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.

JdemMoHCcTpaunu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

OO6opyoBaHME: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHbBIX, UBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHue MeToJOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anexkTpodopes, nudpdepenunansHoe neHTpudyruponanue, [1LP)».

Tema 4. XuMu4ecKkasi Opranu3anms KJIeTKu

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPEryJIALHUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OHMOJIOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW MoiieKyusbl. llepBuduHas cTpykrypa Oenka, MmenTHIHAs
CBs3b. BropuuHas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTYyphl. JleHarypanus. CBolicTBa O€JKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiuu 6enkos. /lpuonut.

VYrneBoasl. MoHOcCaxapuabl, AMCAXapHJibl, OJUrocaxapuibl U monucaxapujpl. OOmumi
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YTJIIEBOJIOB.

Jlununel.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccudukauus — aunujaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunugos. Odume
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MIOJIYITPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JJTHK u PHK. Ctpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6uonornueckue pynkunu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Monekysie AT®. buonornueckue
byakumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomouniekyn. Mooderupoganue cmpykmypol U QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u oOpeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHATLO208.

JleMoHCTpanun

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C.
[Ipy3unep.



Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«PacnpenenieHe XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OeKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yrieBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrue MOJEKyJIbl ATDy.

OO6opynoBaHue: XMMHUYECKas II0Cy1a U 000py10BaHUE.

JladopaTopnasi padora «OOHapykeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHII».

JlaGopatopuas pabora «lccnenoBaHne HyKJIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KIETKH

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

Crpoenue mnpokapuoTHueckod KieTku. KierouHas cTeHka Oaktepuii UM apxei.
OcobeHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenne n (pyHKIIMOHHPOBAHUE dyKapHOTHUECKOW kieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTHMueckoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€uHas mud¢ys3usi), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOMUTO3: MUHOIMTO3, paronnTo3. Dk30unTo3. Kinerounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOUHOM CTEHKH pacTeHUi, rpuooB.

[Mutomnazma. I{uto3ons. Llutockener. JBukenue uutornazMbel. OpraHouzsl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomiIazmMaruyeckas cetb (DIIC), amnmapat I'ombmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUUHU. B3auMOCBS3b 0OJHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CrpoeHne TIpaHYJSpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuili  (arpaHyssipHBI)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposxa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, TIIACTUABL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTpoeHue u
GyHKIMM MHUTOXOHApUH U mactui. IlepBuuHble, BTOPUYHBIE M CIIOXKHBIE IUIACTUABI
(OTOCHHTE3UPYIOMIUX 3YKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICHIMX
pacTeHuil.

HememOpannbie opranouzs! kinetku CtpoeHue u (yHKIUMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Muxkpogunramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Muxkpotpy6ouku. Kietounsiit nentp. CrpoeHue U JABWKEHHE JKTYTHKOB U PECHHUYEK.
Muxkpotpy06ouku nuToriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIIUH.
SAnepuslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE paclonoXeHHe XpOMOCOM B HMHTepha3zHOM



anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHou
06010yKU 8 MUmo3e. A0epHuvlil MpaHcnopm.

Knerounsle  BkitoueHus.  CpaBHMUTENbHAs  XapaKTEpUCTUKA  KIETOK  3yKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI).

JleMoOHCTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapry:uc.

Tabmuupl 1 cxembl: «CTpOEHHE SYKAPUOTHYECKOW KIETKW», «CTpPOEHHE IKHUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHre MUTOXOHIpUW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO0opyoBaHMe: CBETOBOM MHKPOCKOIN, MMKpPOIIpENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «/3yueHne cTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTyeckas padora «l3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi padora «VccnenoBaHue mia3mMoin3a U JACMIa3MOJIM3a B PaCTUTEIbHBIX
KIIETKaxX».

IIpakTuyeckas padora «lI3ydyeHnue ABMKEHUS UTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NMpPeBpalleHHe JHEPIUU B KJIEeTKe

AcCCUMMIISINS ¥ JUCCUMIIALUS — B CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIH ®  TeTepoTpoHBIA. YyacTHe KucCiIopoga B  OOMEHHBIX  IpoIeccax.
OHeprerudeckoe obOecrnieueHue kierku: npespaimieHue ATd B 0OMEHHBIX IpolEcCax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTrO Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa u MexaHusMm peiictBus. Kodepmentsl. OTnnuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTaln3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(bepMEHTAaTUBHBIX PEAKIINI OT pa3NMUYHbBIX (PAKTOPOB.

[TepBUYHBII CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce porocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, C3., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusHue pa3nuyHbIX GaKTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHUHTESA.

Xemocunte3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Busabsl 6poxenus. [IpoaykTel OpokeHHs M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNn
00J1e3HEeH.

AspoOHBIE OpPraHW3MBbl. JTambl YHEPreTUYECKOro oOMmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, Wik KIETOYHOE JibIxaHue. Poib MUTOXOHIpUIN B mMpoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHOe (GocPOoOpHINPOBAHUE.
Duepeus membpannoeo epaduerma npomonos. Cunwmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro MyTH OOMEHa BELIECTB Tepea  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

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



Tabmumpl 1 cxembl: «DoTOCHHTE3», «IJHEpreTudeckuii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyioBaHME: CBETOBOM MUKPOCKOII, 000PYAOBaHUE ISl IPUTOTOBJIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaTUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)y.

JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIETKaX».

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHeHHUE TPOLIECCOB OPOKEHUS U JBIXAHUSD).

Tema 7. HacineacrBeHHasi HHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanuszanus HacieqCTBEHHOW HHQpoOpManuu. ['eHeTHueckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcioBus
ouocunTesa 6enka. KogupoBanue amuHokucnot. Poib pubocom B GnocuHTe3€e Oemka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHu3anus reHoMa y MpoKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH TI'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MpolieccoB B kiieTke. KiieTounslil romeocTas.

Bupychbl — HeksieTouHble ()OPMBI KU3HU U 0ONMUTaTHBIe Mapa3uThl. CTPOSHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwviii yuxn J[HK-codeporcawyux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
uHmezpasa.

Bupycupie 3aboneBanusi 4enoBeka, KHBOTHBIX, pactennid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanun

[Toptpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmumet u  cxembl: «buocuHTes Oenka», «l'eHeTmueckwii kom», «Bupycem»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3gaHre MOJETU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounsii muki, ero mepuoasl u perymsnus. Mutepdaza m mutos. OcoOEHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TTOCTMUTOTUYECKUI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIBI
UHTEpQa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNApaUIeIbHOCTh. MexaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMmepasa.



XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIUTOMAHBIA M TaruIOWIHBIA HAOOPHI XPOMOCOM.
['omostornynbie XpoMocoMsl. [1010BbIE XPOMOCOMBI.

Jenenue kietkun — muro3. CTaguum MHUTO3a U MPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3Ha4eHHE MUTO3A.

Perynsiuus MHUTOTHYECKOTO IMKJIA KIETKH. [Iporpammmupyemasi KieTo4yHas rubenp —
aronTo3.

Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATbHASI TeHOMUKA. Mexanuzmvl nporugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — ououngopmamuuecxue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

Tabmunel u cxembl: «KU3HEHHBI MUK KICTKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pennukanus JJTHK».

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KJIETKax KOpeIIKa
JTyKay.

JlabopaTopHasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax.

JlabopaTopnasi pa6ora «HaOnrogenne mMuTo3a B KIETKaX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcTsl. KomoHuanpHbIe
OpraHu3MBl.

B3anmocBs3p 4acTeil MHOTOKIIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHas, MOKPOBHAS,
POBOAsIIAs, OCHOBHasA, MexaHuueckasd. OCOOCHHOCTH CTPOEHMsSI, PYHKIMHA U pacHoIOKEeHUs
TKaHEN B OpraHax pacTCHUM.

TkaHu JKMBOTHBIX M  4YeJloBeKa. THWIbI JKUBOTHBIX TKAaHEW: AMIHUTEIUAJIbHAS,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacroIOKEHUs
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHil. Opranbl U CUCTEMBI OPraHOB
’KUBOTHBIX U yesnoBeka. OyHKIIMU OpraHoB U CUCTEM OPTIaHOB.

Onopa Tenma opranuzmoB. Kapkac pacreHnil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOCHHE U THUIIBI COEAMHEHUS
KOCTEH.

JIBmwxkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, DPECHHYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pAaCTEHUIH: TPONMM3MBlI W HACTUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmoB. Ilornomnienre Boabl, YIIEKUCIOrO raza 1 MUHEPAIbHBIX BEIIECTB
pactreHusAMH. IluTaHue >XMBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHMKJIETOYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBApUTENBHOrO TpakTa. [lumieBapurtenbHbIe
xenessl. [InmeBapuTenpHas cucteMa 4enoBeka.



Hpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHoe u JErodyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKAa. OJBOJIOIMOHHOE YCJIOKHEHUE
CTPOEHUsA JETKUX ITO3BOHOYHBIX >KMBOTHBIX. /[[pIxaTenbHas cucTemMa delloBeka. MexaHHu3Mm
BEHTWISIIIAM JETKUX y NITUI M MICKOMUTAOIINX. Perynsanus apixanus. [[pxarenbHbie 00bEMBI.

TpancnopT BewIeCTB Yy OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOcHas cucTtema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHbIE cCOCyAbl M KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaiia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbel BbiaeneHus. DOuibTparusi, cekpenuss U obpaTHOe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBSA3b MOJOCTU T€jIa C KPOBEHOCHOM
Y BBIICTUTEIBHOM CUCTEMaMU. BplieneHue y MO3BOHOYHBIX XMBOTHBIX M 4YesoBeka. [loukwm.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIEeTOUHbIX pacTteHuil. Kytukyna. CpencrBa nacCuBHOM U
XUMHUYECKOMU 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X TIPOU3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3Hedl. MMmyHHast cuctema uenoBeka. KileTouHbII W TyMOpaJIbHbII HMMMYHMTET.
Bpoxnaéuuenii u npuHOOpeTEHHBIM  cnenun(UYecKuid HMMMYHHTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxkuMocTe M peryiduuss y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocte U peryisiuus y pacteHuil. PocToBbie BemiecTBa U UX
3HaYECHHUE.

HepBHasi cuctema u peduiekTopHasi peryisamnusi y >KMBOTHbIX. HepBHas cuctema u eé
OT/IEeNIbI. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHenbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u peduiektopHas myra. besycinoBnubie u
YCIIOBHBIE PEQIICKCHI.

['ymopanibHast perymisiiusi U SHAOKPUHHAs CUCTEMa >KMBOTHBIX U 4yenoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M KX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnos.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbBIE BOJOPOCIN,
«bakrepun», «lIpocreitmme», «Opranbl I[IBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHME HACEKOMbIX», «TKaHW pacTEeHHII»,
«KopueBbie cucrembr», «CtpoeHue crebnst», «CTpoeHHE ITUCTOBOM IUIACTUHKWY», «TKaHU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblieyHas cucremay,
«BpraenurensHas cucremMa», «OHJIOKpUHHAsA cucrema», «CtpoeHue MbIiby, «MMyHUTETY,
«KumeuynonosioctHbie», «CxeMa MUTaHUS pacTeHuiD», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHapun», «BHyTpeHHee CTPOECHHE JTOKAEBOTO



yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema ntuny, «HepBHas cuctema MIIEKONMMTAIOMIUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opyoBaHME: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaTbl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJIEThI [I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyIoBaHHE [UId JAEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOIO IIMTAaHUS pacTeHH,
pacuienieHus Kpaxmaina M OenkoB 1oJ JeiictBueM (epMeHTOB, 0OOpyJoBaHUE Ui
JEMOHCTpPALMK OIBITOB 110 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUKEHHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopnasi padora «3yueHue TkaHell pacTeHUI.

JlabopaTopnasi padora «/3yueHne TKaHEelH )KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoO:KeHMe M pa3BUTHE OPraHN3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0Boe. Bubl
6ecI0J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYJIALHMS, (GparMeHTalusl, KIOHUPOBaHHE.

[TonnoBoe pa3zmuoxenue. IlomoBele kieTku, wian ramersl. Meio3. Craguu Meiio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OOpa3zoBaHue U pa3BUTHE MOJIOBBIX KieTok. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oona u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozenesa. Craguu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIAryuku). Jpodnenue.
Tunsl npobnenus. /[Jemepmunuposannoe u nHeoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMHUTAIOMIKX. 3apOJbIIIEBbIe JINCTKU (TacTpyJIALus).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiMsHME dYacTel
pasBUBAIOIIErocs 3apojpliia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO Kak pe3ysbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BimsHne Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanpHbId mnepuoi. [Ipsmoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo30oM y OECIO3BOHOUYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro MW HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTpPaHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl pEryjslUM pocTa KHUBOTHBIX U ueioBeka. Craauu
NOCTAMOPHOHANIBHOTO PAa3BUTHS y JKMBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHes3a 4YeoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHM.
Om1og0TBOPEHHE UM pa3BUTHE PACTUTENbHBIX OPraHu3MoB. J[BOHHOE OIIONOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.



MexaHnu3MBI PEryJIsiuy OHTOTE€HE3a y PACTCHUN U )KUBOTHBIX.

JleMoOHCTpanuu

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuubl u cxembl: «BereratuBHoe pasMHOXKeHUE», « TUIIBI Oecronoro pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE 3BIJIEHB, «Pa3MHOXEHHE THUIPBIY,
«Meiios», «Xpomocombly, «l'amerorenes», «CTpoeHHe SHUEKICTKH W CIEpPMaTO30Ua»,
«OcHOBHBIE CcTaguu OHTOreHesa», «lIpsimoe u Hempsamoe pasButHe», «Pa3BuTHe Malckoro
Kyka», «Pa3zButue capanum», «Pa3surue nArymkmn», «/IBoiHOE OILNIONOTBOPEHHUE Yy LIBETKOBBIX
pacteHni», «CTpOCHHE CEMSH ONHOAOJIBHBIX U JBYJOJBHBIX PACTEHUN», «JKM3HEHHBIM LHKII
MOPCKOM  KamycTbl», <«OKWU3HEHHbIM LMK Mxa», <«OKU3HEHHBIM UMK NAloOpOTHUKA,
«KM3HEHHBIN LUK COCHBDY.

O6opyroBaHM€e: CBETOBONH MUKPOCKOI, MUKPOIIpENapaThl SMIEKJIETOK U CIIEPMAaTO30U 0B,
Mojienb «L{uKI pa3BUTHS JIATYIIKUY.

JlabopaTtopnass paGora «l3yueHue CTpOCHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apOJBILIEH IO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBHICIITUX PACTEHUIY.

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M U3MEHYNBOCTH OPraHU3MOB

Hcropus craHOBIIEHHMSI W pa3BUTHS T'CHETHKU Kak Haykw. Paboter I'. Mengmens, I'. ne
®pusa, T. Moprana. Ponb oTeyecTBEHHbIX YUYEHBIX B pa3BUTHM TeHeTuku. Paboter H. K.
Komnbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. |'OMOJIOTHUHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3nUroTa, YMcTas JIMHUS, TUOpUAbI, TeHOTHN, (GeHoTur. OCHOBHBIE METOJbl T'€HETUKH:
rUOPUA0IOTHUECKHUM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, FO. A. @ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuubl 1 cxembl: «MeTobl TeHETUKI», «CXeMbl CKpEeIIUBaHUS.

JlaGopaTopHnas pa6ora «/po3o¢puina kak 00bEKT FeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpunnoe ckpeuuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuaoB nepBoro noxojeHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacieruieHus Npu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YUCTOTHI FaMeT.

AHanuzupytomee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmenienne npru3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe Haclie0BaHue
T€HOB, HAPYLIEHUE CIETUICHUS MEX1y TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.



I'eneruka mosia. XpoOMOCOMHBIM MEXaHW3M ONPENCIICHUSI MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHBIM IOJ. ['eHeTmyeckas CTPYKTypa IIOJOBBIX
xpomocoMm. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE TI€HA.
MHOKECTBEHHBI ajuiein3M. B3auMOJelCTBUE HEAUICIbHBIX T€HOB. KOMIIIEMEHTapHOCTH.
Onucras. [Tonumepus.

I'eHeT4ecKUil KOHTPOJb PA3BUTHUS PACTEHUM, J>KMBOTHBIX M YEJIOBEKa, a TaKxke
(bU3MONOrMYecKUX MPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHkuuid. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MUH — MAapa3suT» U «XO3SIMH —
MUKpOOHOMY. ['eHeTHUeCKHe acTIeKThl KOHTPOJISl U M3MEHEHUS HACJIeICTBEHHOW WH(OpMaIUU B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «[lepBblii 1 BTOpol 3akoHBI MeHuens», « Tpetuii 3akon MeHuemns»,
«Ananuzupyroniee ckpemupanue», «Hernonnoe noMmuanpoBanue», «ClemnjieHHOE HaclleJOBaHUE
MPU3HAKOB Y Ipo3oduishy, «I'enetuka nonay, «Kapuotun yenosekay, «Kapuotun apo3oQuisn,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajiean3M», «B3anmoielicTBre reHOBY.

Ob6opynoBaHue: MOJENb IJsl JEMOHCTpAIMH 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJICHHSI M PACUICIUICHUS] MPU3HAKOB, MOJENb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckas padora «l3yuyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(QUITBD».

IIpakTuyeckas paGora «V3ydeHuwe pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opMupoBaHuu (eHotuna. M3meHunBocTh
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHABI  H3MEHYMBOCTHU:
HEHACJICICTBEHHAs U HACJIECCTBECHHAS.

MopaudukarmonHas U3MEHYMBOCTh. Poib cpeapl B popMHUpOBAaHUU MOJUPUKAIIMOHHON
u3MeHunBocTH. Hopma peakuuu mpusHaka. BapuannoHHBINH psi ¥ BapuanuoHHas kpubas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYMBOCTH.

I'enHoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW M3MEHUYMBOCTH. Buibl
TeHOTUITUNYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KoMmOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U TMOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUM T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJIHOTO BU/IA.

MyTanuroHHass M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIC, TE€HOMHBIE.
CrnoHTaHHBIE W HMHAYUUMPOBaHHBIE MYTallMH. SOepHbIE M LUTOINIA3MATHYECKUE MYyTaluu.
Comaruueckre W MOJOBble MyTauuu. [IpuunMHBI BOSHUKHOBEHMS MyTaiuil. MyTareHsl U uX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HaciencTBeHHoW u3meHunBoctH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.



Onucenemurxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoOHCTpanuu

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

Tabmunel U cxembl: «Buasl M3MEHUMBOCTHY, «Moau(UKAIMOHHAS W3MEHUHUBOCTHY,
«KomOuHaTuBHass ~ u3MeHYMBOCTH»,  «Meio3»,  «OmnonorBopenue»,  «l'eHernueckue
3a00JieBaHUs YeNoBeKay, « Buapl MyTanuiiy.

O6opynoBanue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PAcTeHH, PUCYHKU
(dotorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHue —3aKOHOMEPHOCTEH  MOAM(DHUKAIIMOHHOM
n3MeHYMBOCTH. [locTpoeHre BapraliMOHHOIO psijia M BapUALMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eneTnka 4yejioBeKka

Kapuorun uenoBeka. MexayHapogHash NporpaMMa HCCIEIOBAaHMUS T'€HOMa YeJIOBEKa.
MeTopl U3ydeHUs TEHETUKU 4YelOBeKa: MeHealoTHYecKuil, OJIM3HEIOBbIH, ITUTOreHEeTUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoibto [1IP-
aHanusa. HacnencrBennblie 3a0oseBanus yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEJIOBEKA.
Bone3nun ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW T'E€HETHUKH B
IPEIOTBPALICHUN M JIEYEHUU TIEHETUYECKUX 3a00JeBaHUI dYesoBeKka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHKe. CTBONOBBIC KJIETKU. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCIEKThI
WCCJIEIOBAaHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YENOBEKAa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKarollell cpeabl. ['eHeTnueckass MpeapacroiokKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JleMoHCTpanun

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeToapl U3ydeHUs] TEHETHKU YEJIOBEKay,
«"eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanuss ¥ cenekuus. 3apoXkACHUE CEJIeKUUMU W JoMmecThkauuu. Yuyenue H. N.
BapunoBa o LleHTpax mpouCcX0KIeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JJaHMM COpPTOB pacTeHUM U 1opoa KUBOTHbIX. CopT, mopoja, mTamMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HaciueAcTBeHHOM m3meHunBoctu H. WM. BaBunona, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtop! cenekiMoHHON paboThl. VIcKycCTBEHHBII O0TOOp: MacCOBbI U MHIUBUYaJTbHBIN.
DTtanbsl KOMOWHAIIMOHHOW ceneKnuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTUITY C TIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHATN3a
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTallMid Yy KYyJbTYpHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENAKTUPOBaHHUS H MeTOAoB pekomMOmHaHTHbIX JIHK mus
MOJIYYEHUSI UCXOTHOTO MaTepHraa JUlsl CEJIEKINH.



[Tonyyenne mnonumuionoB. BHyTpuBuIoBas rubpuauszauusa. biauskoponcTBeHHOE
CKpelIBaHue, Wi MHOpuAuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuaunr. I'ereposuc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLMU pPacTeHUH U
YKUBOTHBIX. «3€1€Has peooYUsL.

CoxpaHeHue M H3y4YCHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN M MX IUKHX
poauueil A co3/1aHusl HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3AHCTBEHHBIX KYNbTYyp. M3yuenue,
coxpaueHue u ynpasieHue 2eHemudecKuUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JHICUBOMHBIX 8 YEAX VIYUUEHUS CYUWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHbIX MemMO008 HAYUHLIX UCCIe008AHUN, Nepe00sbIX Uoell u
nepcneKmueHbIX MexHoI02UI.

JleMoHCTpanuu

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxeMbl: «L{eHTpbl IPOMCXOXKAECHUS U MHOT00Opa3us KyJbTYPHBIX pacTeHUiD»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBl CEIEKLUW»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopnasi padora «/3ydyeHue cOpTOB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
YKUBOTHBIX).

JladbopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikckypeusi «OCHOBHbIE METOJbI M JIOCTUIKEHHUS CENICKIUU PACTEHUI M KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10rus

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTHKa. TpaaulmoHHas OWOTEXHOJOrus: XjeOoreueHue,
MOJy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHroiaornueckuii cuures. OObeKThl
MUKpoOHosiornyeckux TexHosaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CoznaHue  TEXHOJNOTMM M MHCTPYMEHTOB  II€JICHANpPAaBICHHOIO  M3MEHEHHs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJbIO MOIYYEHHS] OPTaHU3MOB U MX KOMIIOHEHTOB, COJAEPIKAIINX
HE BCTpEYaroluecs B NpupoJie ONOCUHTETUYECKHE MTYTH.

Knerounas mHxeHepus. MeTolbl KyJNbTypbl KJIETOK M TKaHEW PacTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anmus U comaTtudeckuid smOpuoreHes. Vcmosib3oBaHue
rarion/ioB B CeNEKUUU pacTeHuil. [lonyuenue MmoHoKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCcTpyKkIMs SIHMIIEKIETOK W KJIOHMPOBAaHHME >KUBOTHBIX. MeTon TpaHCIUIAaHTAllUH sAEp
KIETOK. TexHonocuu 0300po6neHus, KyIbMueUpOBaHUs U MUKPOKIOHANLHO20 DA3MHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHasl M TeHHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexombunanTHeiXx [IHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIIEKTUBBI
XpPOMOCOMHOW ¥ TE€HHOW HHXXEHEpUH. OKOJOTMYECKHE M JTUYECKHE MpOoOIeMbl TE€HHOU
HUHKEHEPUH.



Menunuackue 6uorexnonoruu. [loctrenomuas mudposas menununa. [1I[P-nuarnocTuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIM3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OWOMHXEHEepUss JUIsi pa3paboTKu  (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUICKCHBIX TKAHEW COYETAaHHEM TEXHOJIOTHA TPEXMEPHOrOo OWONMPUHTHHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BaKLUMH C LEJIbI0 oOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oyauteneir OPBU, ycTtaHoBIeHHE MOJICKYJIAPHBIX MeXaHHW3MOB (yHKnuonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmumer u cxembl:  «Vcmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
pou3BOACTBEY, «Kilerounas nmxeHepus», «I'eHHass HHXKEHEPUSD.

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «llonyyeHue MOJIOUHOKHUCIBIX MPOLYKTOBY.

Ikekypeusi «buoTexHoNOrus — BayKHEIIas Mpou3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOe MPOU3BOICTBO)).

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BUTHE IBOJIOLMOHHBIX NPeICTABJEHUH B 0M010TMI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
U Hay4dHas festenbHocTh Y. JlapBuHa.

JBwxymue cuiasl 3BodonMM BuAoB 1no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTh
pPasMHOXKEHHsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CyIlIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHs 3BOTIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAs OHooryus. 3Ha4YeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUpA.

JleMoHCTpanun

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kioswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xonaeitn, J. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymiectB (mo Jlamapky)», «MexaHusm QopMupoBaHus NPUCHOCOOTICHUNH Yy pacTeHUuil u
KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y.
Hapsuna», «Dopmbel 60ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «Mmuoroobpasue
KyJbTYpPHBIX (opM KamycTeD», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS JIBHKYIIUX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHUECKOM TE€OpUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 1 €€ pe3yJbTaTbl

[Tomynsamus Kak 2nIeMEHTapHas e€AMHMLA SBOMOIMH. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYphl NonyJsiuii. I3meHenne reHooH 1a MONMyJISAIUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeThueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.



OneMeHTapHble (HaKTOpbl (IBMIXKYIIME CHIJIBI) SBOJIONHMH. MyYTaIlMOHHBIA MpoOIlECC.
KomOunatuBHass m3MeHUMBOCTh. J[peli TreHoB — ciiyyaiiHble HEHAIpPABICHHBIE W3MEHEHHS
qacToT ayienedt B momymsuusx. Dddext ocHoBarens. IDggexm Oymuvliouno2o copaviuiKa.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illposenenue 3¢pgexma
Opetiha 2enos 6 Oorvwux u Mmarvlx nonyasayusx. Murpanuu. V3onsmust mOmyJSIdi:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBeHHblil 0TOOp — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWKYIIMK, CTAOMIM3UPYIOIIWMA, pa3pbIBalOmuid (Iu3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HUKHOBEHHE U 3BOJIOIUS COLUATBHOTO MOBEICHUS AKUBOTHBIX.

[Tprcroco0IeHHOCT OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HMKHOBEHHE
npucnocoOiaeHuii y opranu3zmMoB. Apomopdossl u ununoanganrtamun. [Ipumepsr npucrnocodaeHuit
y Opranum3MoB: Mopdonorndeckue, (QHU3NOIOrHYECKHe, OWOXMMHYECKUE, MOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOIIOIHH.
Wzomsiiust — kimroueBoil  aktop BumooOpazoBanus. Ilytu u cnocoObl BuA00Opa3oBaHUS:
alonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOE»
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanusmsbl popMHUpoBaHMs OMOJIOTHYECKOTO pa3HOO0pa3usl.

Posnp  »BOmrOIMOHHON Owonormu B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
O6unopazHooOpaszuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3HUTOB W HMX XO035€B. MeXaHH3MbI
(GhOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannmn

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lOMyNAIMOHHAS] CTPYKTYpa BUIA,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBHKyIue CHJIBI  DBOJIOIUNY,
«IJKoNornueckas HU30JSIIUs TMOMyJSIUil ceBaHCKOU dopenn», «['eorpadudeckas H3OIALIUSA
JTUCTBCHHUIIBI CHOMPCKON M JIUCTBEHHUIIBI JaypCcKoi», «[lomysuoHHbIE BOJHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxeMa NEWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYILIECTBOBAHHUEY, «HaycTpranbHbId MEJIAaHU3M», «KuBbIe HACKOIIaEMBIE),
«IToKkpOBUTENILCTBEHHAsT OKpacka >XHBOTHBIX», «lIpemympexmaromas okpacka >XHBOTHBIX),
«Dusnonoruveckre agantanumny, «lIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIHHOCTDY,
«Kpurepun Buma», «Buabl-nBoiiHukn», «CTpykTypa Buga B mpupoae», «CrnocoOs
BUJ000pazoBanus», «l'eorpadmyeckoe BHuI0OOpa3oBaHHE TpEX BUIOB  JAHABIIICH»,
«IKOJIOTHUECKOe BHUI000pa3oBaHKMe BHUAOB cHUHHUI», «llomwmmonnbl pacreHuit», «KamyctHo-
peneyHslid THOPUIY.

O6opynoBanue: repOapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Yyyesa NTHUIl U 3Beper ¢
NpUMepaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, dydesia NMTHI] U 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOAMHU.

JlabopaTopnasi paboTa «BrIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopnasi pa6ora «lIpucmocoOneHuss OpraHu3MOB H HMX OTHOCHUTEIbHAS
EIeCO00Pa3HOCThY.

JlabopaTopnasi paboTa «CpaBHEeHUE BUI0B IO MOP(OTOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo1IOLHSA U €€ pe3yJIbTaThl



Mertonbl u3ydeHus: MaKpo3BOIIOLMHU. [laneoHTOIOrMUECKHE METOIbI U3yUEHHS SBOJIIOLIUH.
[Tepexonnbie HOpMBI U PUITIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne meronsl usydeHus sBoionmu. CpaBHeHue ¢uopbl u  (QayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapudeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYeCKre METObl M3YyYCHHS HBOJIOIHH.
['eHeTHueCKHEe MEXaHU3Mbl 3BOJIIOLMU OHTOI€HE3a U IOSBJICHUS 3BOJIOLMOHHBIX HOBIIECTB.
["'omMonoruyHble ¥ aHaJOIMYHbIE OpraHbl. PyTuMeHTapHble OpraHsl U aTaBU3Mbl. MoJeKyIsipHO-
reHeTU4ecKrue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  HM3yYeHHs  IBOJIOLUM.
I"'omonoruynsie reHsl. COBpeMEHHbIE METObI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallU1 U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) ABOMOUUU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMY.

JleMoOHCTpanuu

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

Tabmuupl u cxembl: «PUIOreHETUYECKUM Psil JIOIAAN», «APXEONTEPUKC», «3Bepo3yObie
auepsl», «Crerouedansy, «Punnodure», «CemeHHble ManopoTHUKW», «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu >MOPHOHAIBLHOIO
pa3BUTHUSL  NO3BOHOYHBIX  JKMBOTHBIX», «l OMOJOrMYHbIE UM  aHAJIOTHMYHBIE  OpraHb»,
«PynumeHnTs», «ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI YelOBEKa M MIUMIaH3e», «l1aBHbIE
HaIpaBJICHUS 3BOIIONUNY, «OO0IIHEe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKA HMCKOMAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJSDKA TOMOJIOTMYHBIX, aHAJOTHMYHBIX, PYAMMEHTApHBIX OpraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HU HA 3emiie

Hayunble rumoTe3bl NpPOMCXOXIEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMus.
JloHay4Hble TpEACTaBICHUS O 3apOXKJIEHHM JKU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATanbl HeopraHuueckoi »Bosonuu. [lnanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omnapuna, rumore3a mnepBuuHoro OyiboHa Jx. XongelHa, reHeTHdeckas
runore3a I'. Mémnepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V. TunGepra.
®opmupoBaHue MeEMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

HUcropuss 3emnm u Metonael €€ wusyuyeHus. lickomaemble OpraHM4ecKkue OCTaTKH.
'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAasE M aOCOJIOTHAsT  TIEOXPOHOJIOTHS.
['eoxpoHoIOrMUecKast Kaja: 30Hbl, IPbl, IEPUObI, JTTOXH.

HauanpHble sTanbl oprannyeckoil sBosonuu. IlosiBieHne u 3BOMIONMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX sKocucTeM. CoOBpeMEHHbIE MHUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emise coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTBHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOTreHe3). DBOJIOLMOHHOE MPOMCXOXKACHUE BHPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTaHU3MOB.



OCHOBHBIE 3Talnbl JBOJIIOIMU BBICHIUX pacTeHuid. OCHOBHBIE apoMop(o3bl pacTeHH.
Beixon pacrenuit Ha cymry. IlosBieHue CHOpPOBBIX pPAacTEeHUM M 3aBOCBAHUE HMHU CYILH.
Cemennble pactenus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tallbl SBOJIIOIUH JXUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI KHBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpIOBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUSA MO3BOHOYHBIX. [Iponcxoknenne aMmpuOuil U penTHIINA.
[Tpoucxoxaenue miekonuralmux U ntull. [lpunHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXeH, MPOTEPO30H, MaIe030i, ME3030i,
KaifHo30M. OOmias XxapakTepHCTHKa KIUMaTa W TeOoJOTMYecKuX ImporeccoB. l[losBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpAHUSI — 3KOJOTHYECKHE KPHU3UCHI MpouuIoro. IIpuuuHbl U cineactBus
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIH SKOJOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpemeHHast cucTtemMa opranudeckoro mupa. [IpuHIUMIBI KIaccuPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JleMoOHCTpanuu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema ombita @. Penny», «Cxema ombita JI. Tlactepa mo nzydeHutro
caMo3apoxJieHus xku3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «Ortanbl HeopraHuyeckou
3BONIOLIUNY, «I eoXxpoHOomoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLII,
«Cxema o00Opa3zoBaHusl JYKapuoT MyTEM cuMOuoreHe3a», «Cucrema >XKUBOW TPHUPOJIBIY,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «Punnopute», «OIHOKIETOUYHBIC
BOJOpoCIn», «MHOroKiIeTouHsle Boaopocian», «Mxm», «llanmoporHuku», «l'omoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTUA IKHUBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocreiimuey», «Kumeunomnonoctusie», «llmockue uyepBu»,
«YUneHucToHoruey, «PbI10BI?, «3eMHOBOIHBIEY, «IIpecmbIkaromuecs», «lItnusny,
«Munekonuratromuey, «Pa3BuTtme KM3HM B apXeWckou apey», «Pa3BuTMe IKHM3HH B
MIPOTEPO3OMCKON 3pe», «Pa3BuTue >KU3HU B IANCO30MCKOM dpey», «Pa3BUTHE XKU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KuU3HM B KailHO30MckoM »spe», «CoBpeMeHHas cucrema
OpPTraHUYECKOTO0 MUPaY.

O6opynoBanue: repOapuM pacTEHUH pPa3IUYHBIX OTIEIOB, KOJUJIEKIUA HACEKOMBIX,
BJI&KHBIC TPENapaThbl XUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIUM HIJIOKOXXHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydyeia MNTHI] U 3BEPEH, KOJUIEKIIMU OKAMEHEIOCTEH, MOJIE3HBIX
MCKOMAEMBbIX, MYJISKM OPTaHHMYECKHUX OCTATKOB OPTaHU3MOB.

Bupryaabnas jgaboparopHass padora «MopaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYECKUX COSAMHEHUI B IEPBUYHOMN aTMOCchepe».

JladbopaTtopHasi padora «/3ydyeHre M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHUX
OPraHU3MOBY.

IIpakTnyeckass padora «l3yueHne ocoOEHHOCTEH CTPOEHUS pACTEHHH pa3HBIX
OTJZIEIIOBY.

IIpakTuyeckas padora «/3yueHne ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX YKUBOTHBIX).



Tema 5. IIpoucxo:kaeHue 4yeJ0BeKa — AaHTPONOreHe3

Pa3nensl u 3aaun aHTpONOJIOruu. MeToibl aHTPOIIOIOT HH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo uyenoBeka € KUBOTHBIMHM. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C HKMBOTHBIMU: CPaBHUTEIbHO-MOP(OIOrHYECKHE,
sMOpHosoruyeckue, (Gpu3nonoro-OMoXxuMuyeckre, mnopeaeHueckue. OTIMYUS 4YeIoBeKa OT
KUBOTHBIX. [IpAMOXOXKI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3sBuTue rojaoBHOroO
MO3ra U BTOPOH CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (QakTOpbl)  aHTPOINOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIC.
CooTHoleHre OUOIOTUIECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIuM aHTponoreHe3a. Pannue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYJIBI)
¥ paHHUE TOHTHJIBI — OOIIME MPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JBYHOTHE NpEIKU JroAcH. YenoBeK yMenblid, NEepBble M3TOTOBICHUS Opyaui Tpyzaa. Yemosek
MPSMOXOSIIIUN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reieab0eprckuii —
o0Imuii NpeoK HeaHIepTaJIbCKOTO YeJIOBeKa U YeJloBeKa pa3yMHOro. YenoBek HeaH1epTallbCKUi
KaK BHJ JIOJCH XOJOIHOIO KIMMara. YesloBeKk pa3yMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUI
YeJI0BEK, OCBOSHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenerrnka u majaeoreHOMHUKA.

OBOJIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHbBII OTOOp B MOMYJSALUAX 4YeJIOBEKa.
MyTanuoHHbIi nponiecc U noauMopdusm. [lonmynsuoHHbIe BONHBI, Apeiid reHOB, MUTPAIU U
«a(hdexT ocHOBaTENS» B MOMYJISIIHUIAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBaTOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
IyTU pAacCeJIeHUus 4YeJloBeKa Mo IulaHere. EauHCTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh  pacu3Ma.  [IpHCIIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCJIOBUSM
OKpy»karoliel cpensl. BiausHue reorpaduyeckoit cpeasl M pelida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexaucuurniauHapHble  MeToAbl B (u3nueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISLHM.
buocounansHple  WccinedoBaHMA ~— OpUpPOABI  YeloBeka.  VccimepoBaHMe — KO3BOJIOLUU
OMOJIOTMYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpanun

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «MeToabl aHTpOMONOTUM», «[OJOBHOW MO3r  UEIOBEKa»,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa U CKeNeT IMMIaH3e», «PyaumeHTsl u
aTaBU3MBbD», «/[BHKyliMe CHIIBI aHTPOINOreHe3a», «DBOJIIOIUOHHOE JpPEBO YEIOBEKay,
«ABcTpanonurek», «HemoBek yMembiity, «HernoBek MpIMOXOIAInin», «/[eHnCOBCKUil 4eTOBEK»
«Heanpepraneup», «KpomanpoHUbD, «IIpenku yenoBeka», «ITambl HBOJIOLNUN YEIIOBEKA,
«Pacpl uenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, MpeIMETOB MaTepHallbHOW KyJIbTYphl MPEIKOB
4ejoBeKa, penpoaykiuu (pororpaduu) KapThH ¢ MHQOIOTHMYECKMMU U OHOIeHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb uepera 4elloBeKa M ueperna LIMMIaH3€, MOJENb KMCTHU YeloBeKa U
KHCTHU IIMMITaH3€, MOJIEIHN TOPCa IPEIKOB YEIOBEKA.



JladopaTtopnasi padGora «/3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/I3yueHne 3K0JOrNYECKUX aaNTalUN YETOBEKaY.

Tema 6. OJxoJiorusi — HayKka O B3aHMOOTHOUIEHHMSIX OpPraHu3MoOB H
HA/I0PTaHU3MEHHBIX CHCTEM C OKpY:KaloLlel cpeaoi

3apoxaeHue W pa3BuTHE dKojioruu B Tpyaax A. I'ymbGompara, K. @. Pymwe, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
9KOJIOTMH C APYTMMH HayKaMH.

Mertonbl skosoruu. [loneBsie HaOMONEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY>KAIOIIEH CpeJibl: JIOKAJIbHBIMH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHUE SKOJOTMYECKUX 3HAHUM JUIS 4YelOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIOBEUECTBA C MNpuUponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIBTYpbl H
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpannmn

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

Tabmuner 1 cxeMbl: «Pasnmensl skomorum», «MeToasl 3kojaoruny, «CxeMa MOHHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JladopaTopnasi padora «/3yueHne METOA0B IKOJIOTHUECKUX UCCIEIOBAHUNY.

Tema 7. OpranusmMsl U cpega 0OMTaAHUA

Okonoruyeckne (akropel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpoB:  abMOTHYecKHWe, OMOTHYEeCKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JieMcTBUS 3Kojoruueckux ¢akropos. Ilpauno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3KoJIOrn4yeckuil gaxktop. JlefcTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTEHUH M >KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUTHaIBbHAs pOJib cBeTa. DOTONEepHOIU3M.

Temnepatypa kak skonorudeckuil ¢akrop. /[leiictBue TemmepaTypbl Ha OpraHU3MBL.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTe kak skojoruueckuil ¢akrtop. Ilpucnocobienus pacTeHH K MOAAEP KaHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuid mo oOTHouleHHo K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAsA, TITyOMHHAs
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3NKO-XMMHUYECKHEe OCOOEHHOCTH cpej OOWUTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmel. BHemHre v BHyTpeHHHE pUTMbL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcrioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsatue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OAHOJETHHUE TPaBBIL.
Kuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaktopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUMN:  KOHKYPEHLHUS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajln3M, KOMMEHCAIU3M



(KBapTUpaHTCTBO, HaxyeOHW4YecTBO). Herpoduyeckne  B3aumMoOIEUCTBHS  (TOMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJICHCTBUN JUIS CYIICCTBOBAHHUS
OpraHu3MoOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO HCKIIFOUCHHUS.

JleMoOHCTpanuu

Tabmuubl 1 cxembl: «IKosorndeckue (pakropbny, «CBETOBOM CHEKTPY, «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TeIIOKpOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DU3NONOrMYECKUEe aJanTalli XUBOTHBIX», «Cpeapl OOUTaHHUS OpPraHU3MOBY,
«buonornyeckue putMbD, «KusneHusle GopMbl pacTeHuin», « Kuznenusie popMbl KUBOTHBIXY,
«IJKOocHCTeMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jieca», «llenum nutanusy»,
«XunianyectBoy, «I[lapasutuzm», «Konkypenmus», «Cumomnosy, «Kommercanmsm.

OGopynoBanue: repbapuu pacTeHHd W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX ~ SKOJIOTHYECKUX  (aKTOpPOB, TepOapHH  CBETONIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOWBHIE W TEHEBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHuid, uydeia MTUIl W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JAHHBIX TPYMI, KOJUICKIIMH >KUBOTHBIX,
OoOUTAIONMX B Pa3HbBIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 00JIaJar0IINX
yepTaMu IPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKHU3HM, repbapuu u
KOJUICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUH KUBOTHBIX,
Y4aCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIEUCTBUSX.

JlaGopaTopHnasi pa6oTa «BrIsBICHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi pa6ora «BbisiBiIeHHE NPUCHIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIIEPaTypPbI».

JlaGopaTtopnas padora «AHaToMHyeckHMe OCOOCHHOCTM PACTEHUH U3 pasHBIX MECT
OoOUTaHU.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

OKOJIOTUYECKHE XapaKTePUCTUKHU Momyisiuu. [lomynsuus kak OMoioruyeckas cUCTeMa.
Pons HeomHOpoaHOCTH cpenbl, PU3MUECKHUX OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(OpMHUPOBAHNUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJsiiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISAINN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJOBasl CTPYKTypa, POXKAAEMOCThb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIHSL.

DKoJIoruyecKasl CTpykTypa mnomyssiiuu. OneHka 4YMCIEeHHOCTH nomyisuuu. /[uHamuka
NONYJIALMU U €€ perynanus. buornueckuil noteHuuMan nonyaauuu. MoaenupoBaHue JUHAMUKU
nonynauuu. KpuBsle poctra uyucinenHoctu nonyisuuu. Kpusesle BbbDkuBaHus. Perymsius
YHUCIIEHHOCTU MOMYJISIMMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buaa. MecrooOutanue. MHoromepHass MoOJETb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl skosiornyeckoil Humm. [loteHunanbHas u
peann30oBaHHAas HUIIIU.

Bun kak cucrema nomynsuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHbIE CTPATETHUHU.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpAlUil JKUBOTHBIX. buojornyeckue WHBa3UU
Yy>KE€POIHBIX BUIOB.

JleMmoHCTpauMu



[Toptpert: Ix. . XaT4ynHCOH.

Tabmuibl 1 cXembl: « DKOJIOTUYECKUE XapaKTEPUCTHKHU oMy sum», «[IpocTpancTBeHHas
CTpyKTypa momyisuun», «Bo3pacTHele nupamuabl nomnyaauun», «CKOpocTh 3aceineHUs
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzmMamu», «Mopenb skonornueckod Humm J[x. W.
XaT4yuHCOHAY.

O6opynoBanue: repdapuu pacTeHUA, KOJIEKIIUN KUBOTHBIX.

JladopaTopnasi padora «I[IpucrnocoOneHus ceMsH pacTEHUN K PACCEICHUIOY.

Tema 9. Dko0rusi coo0IIECTB. DKOJOTHYECKHE CUCTEMBI.

CooOuiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoLeHo3e.

Okocucrtema kak oOTkpbiTas cucrema (A. k. Tencnm). DyHKUMOHATBHBIE OJIOKH
OpPraHu3MOB B HKOCHUCTEME: IMPOJYLEHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OI0KK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BeIeCcTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE MTOKa3aTeNH 3KocucTeMbl. bromacca u npoaykius. DKOJIOTHYECKHE THPaMUIbI
qricesn, OMoOMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
IPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
buopa3znoobpa3ue 1 moJHOTa KPyroBOPOTa BEUIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBI. IJKOCUCmEMbl 03Ep U peK. DKOCUCIeMbl MOpeu U OKeaHO8.
Dxocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmuuus mexay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHel. buomormueckoe u  XO3AHCTBEHHOE 3HAYEHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJAEWCTBUM  OpraHM3MOB B
skocucteMax. Ponb kackadnoeo s¢ghgexkma u 6u008-30upuramopos (Kurouesvix 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BELIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMH. YCTOMYMBOCTh OpPraHU3MOB, NOMYJSALMA U DKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3/EHCTBUI.

Mexanuzmsl  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOPeaAHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS. AHMPONO2EHHO20 6030elicmsusi. MeTooorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuupl u cxembl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTemMa XBOMHOTO Jseca», «DyHKIUMOHaIbHBIE TPYNIbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemecTB B 2JkocucteMe», «llemu mmTaHus (macTOMIHAS, JETPUTHAsN)»,
«IKoNorHuecKas MUpaMuIa Yucem», « IKOJoruIecKas mupamMuaa OMoOMacchDy, « IKOJIOTHYECKast
nupamuja sHeprum», «OOpasoBanue Ooiora», «llepBuunast cykueccusi», «BoccraHoBineHnue



jeca mocie moxkapay, «IKOocucTema o3epa», «ArpoueHos», «KpyroBopor BEmIecTB M MOTOK
SHEPTUu B arporenose», «[Ipumepsr ypOoskocucTemy».

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBApUYM KaK MOJIEJIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypOo03KOCUCTEMBDY.

JlabopaTopnasi padora «/3yueHue pazHooOpa3usi MEIKUX OYBEHHBIX WIEHUCTOHOTHX B
pa3HbIX IKOCHCTEMAX).

IKCKYypcHsi «IKCKYypCHsl B THITMYHBIA OMOTEOoIieHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, HA
CYXOJIOJIbHBIN WJIM MOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypeHust «DKCKYPCHs B arpo3KOCUCTEMY (Ha MOJI€ WK B TEITMYHOE XO35HUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obmermanerapHas o0ojmouka 3eMid, e CYHIECTBYET WMIIHM CYLIECTBOBaJa
)u3Hb. Pazputne npencrasieHuii o buocdepe B Tpynax D. 3rocca. Yuenue B. U. Bepranckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH cyliecTBoBaHUs Onocheprl. OcobeHHoCTH Orochepsl Kak riao0anbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ota). PUtMuuHocTh sBneHuit B buocdepe.

3oHanbHOCTh Ouochepsl. Ilonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TyH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTEH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOpPBsI. KitmMar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa W (yHKOHS JKHBBIX CHCTEM, OIEHKA HMX PECYpPCHOTO TIOTEHIHAlla U
OourochepHbIX (YHKITHIA.

JleMoHCTpanun

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

Tabmumel u cxemsl: «I'eochepsr 3emnn», «Kpyrosopot a3ora B mpuponae», «Kpyrosopor
yriiepojia B npupojze», «Kpyropopot kuciopoaa B npuponae», «KpyroBopoT Boabl B IPpUPOIEY,
«OcHoBHBIE OWOMBI cymmu», «Knmumarnueckue mosica 3emnm», «Tynapa», «Taiiray,
«CMmemanubiii  nec», «lllupokomucTBennbiit  nec», «Cremby, «CaBanHay, «llycTbiHmy,
«Tponmuecknuii nec.

OGopynoBanue: repbapuul paCTeHUM pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBek 1 OKpyKawOIIas cpeaa

DKoNoruYeckre KpHU3HChl M WX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha Ouochepy.
3arpsi3HEeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayXa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nouBsl. OXpaHa NOUYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIMUITBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300JI0THYECKHE
MapKH.

OcCHOBHBIE TIPHUHIIUITBI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA W MPHUPOABI. ParmonaapHOe
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOrMYECKUX Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeii. U KOHKYPEHMOCHOCOOHOL



anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhole ungopmayuonmvie
cucmemyl, obecneuusarouue OOCMyn K UHQGOPpMAyuu no COCMOAHUIO OMOENIbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuIUmayuy IKocucmem u cnoco6o6 6opvobl ¢ GUONOBPENHCOEHUAMU.

Pexoncmpykyus MopcKux u HA3eMHbIX SIKOCUCTIEM.
JleMoOHCTpanuu

Tabmunpl u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue TUApPocepb,
«3arpszHenne mouBbl», «llapaukoBeiii  3ddekr», «Ocobo oxpaHsiemMble NPUPOAHBIC

TeppUTOPUNY, «MOJeNu yrnpaBiIsieMoro Mupay.

O6opynoBanue: Gororpaduu oxpaHseMbIX pacTeHUHN U )KUBOTHBIX KpacHol kauru Poccutickoi

®epnepannu, KpacHol KHUTH peruoHa.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 11O BUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHS OO0yYaroLMMHCS
IIpOrpamMM CpeHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMSI IPOrpaMMbl MO OHOJIOTUU BBIJEIICHBI
CJIEIYIOIIME COCTABJISIONINE: OCO3HAHUE 00YUYAIOIIMMHUCS POCCUNUCKON TPAKIAHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTA ¥ CAMOOIIPENEIICHUIO, HAIUYUe MOMUEAYUU K
00y4YeHHIO OMOJIOTHH, YeleHanpasiienHoe passumiue BHYTPEHHUX YOSKICHUN JTMYHOCTH HA OCHOBE
KJIIOYEBBIX IEHHOCTEH U MUCTOPUYECKUX TPAAULIUI pa3BUTUS OMOJIOTUYECKOT0 3HAHUS, 20MOGHOCHb
u cnocobnocms 0O0yYalOIUXCS PYKOBOJCTBOBAaTbCSI B CBOEH JI€ATENBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAaMH, IPUCYIIMMU CHCTeME OHOJIOTHYECKOT0 O0pa3oBaHMs, Haiuyue
npagoco3Hanusi SKOJIOTMYECKON KYJIbTYpPbI, CHOCOOHOCMU CMAgumb LEIH U CTPOUTh KU3HEHHBIE
IUUTaHBbI.

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHS MPOTrpamMMbl MO OUOJOTUU JOCTHUTAIOTCA B E€IUHCTBE
y4eOHOM M BOCHUTATEIbHOM JEATEIbHOCTH B COOTBETCTBHUHM C TPAJAWLMOHHBIMU POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKMMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, NPUHSATHIMH B
oOuiecTBe MpaBWJIaMd W HOPMaMHU TOBEJIEHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS M CaMOPa3BUTHS, Pa3BUTHsA BHYTPEHHEH NO3MLMM JMYHOCTH, MAaTPUOTHU3Ma U
YB@KEHHS K 3aKOHY M IPaBONOPSAKY, YEIOBEKY TpyJda M CTaplieMy IOKOJEHHIO, B3aMMHOIO
yBa)KeHHsI, 0EPEKHOT0 OTHOLIECHUS K KyJIbTYPHOMY HAcClIeAMIO U TPaJUIUsIM MHOTOHAIIMOHATILHOTO
Hapoza Poccuiickoi denepannu, NpUpoae U OKPYXKAKOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mpeamera «buONIOTHS» MOIKHBI OTpa)arb
TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXCSi PYKOBOJCTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN IMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEXKACHUMH,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM LIEHHOCTSM POCCHIICKOro oOIIecTBa, pacuIMpeHne >KU3HEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B NPOLIECCE PEaTU3allii OCHOBHBIX HAalpaBJIEHUI BOCIHUTATEIBHON
JESATEIBHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak  aKTUBHOIO |
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;



OCO3HAHHUC CBOMX KOHCTUTYLUUMOHHBIX IIpaB H O6$I33.HHOCTGI71, YBAKCHHUC 3aKOHa H
MIPAaBOTOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITEIBbHOCTH NPU CO3JaHUM YYEOHBIX MPOEKTOB,
peliCHUN y‘IC6HLIX U IIO3HaBaTCIIbHBIX 3aJa4, BBIIIOJIHCHHUU 61/IOJIOI‘I/I'-ICCKI/IX OKCIICPUMCHTOB;,

CIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATH €&;

YMEHHE YUUTHIBATh B CBOMX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOIO B3aWMOIEUCTBUS
JOJIeH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAIIBHBIM MOJ0XKEHHEM;

TFOTOBHOCTbL K COTPYAHHUUYCCTBY B IIPOLECCE COBMCCTHOTO BBIIIOJIHCHUA y‘Ie6HBIX,
IMMO3HABATCJIbHBIX U UCCIICAOBATCIILCKUX 3a/lad, YBAXKXUTCIIbHOTO OTHOIICHHWA K MHCHHUIO OIIIIOHCHTOB
IIpU 00CYXk/IE€HUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOI0 COJIEPKAHUS;

TFOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIMTAHMS

c(OPMHUPOBAHHOCTh POCCHICKON TpakJaHCKOM HIEHTUYHOCTH, MATPUOTHU3MA, YBAXKCHHS K
CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH nepea PoauHol, ropiocTtu 3a cBoi kpaii, cBoto Poauny,
CBOM S3BIK U KYJIBTYPY, IPOIILJIOE U HACTOsAIIee MHOTOHAI[MOHATBHOTO Hapoaa Poccuuy;

HEHHOCTHOC OTHOUICHHEC K IMPUPOAHOMY HACJICIUIO U NMaMATHHUKaAM IMPUPOAbI, JOCTHXXCHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIIOCOOHOCTH OIEHMBATH BKJIAJl POCCHICKHUX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
IOHUMAaHUs 3HAYE€HUS OWOJOrMM B MO3HAHHUHA 3aKOHOB npupoabl, B JKHW3HHU 4YCJIOBCKA H
COBPEMEHHOT0 00IIIeCTBa;

uzelHas yoexxIEHHOCTb, TOTOBHOCTh K CITy’KE€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapo/a;

C(bOpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHUW, S TUYCCKOT'O ITOBCACHN A,

CIIOCOOHOCTH OILIEHHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMS], OPUEHTUPYSCh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJ[a B MOCTPOEHHE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATHSI IEHHOCTEW CeMEHON KU3HU B COOTBETCTBHH C TPAIUIIUSIMU Hapoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOYas 3CTETUKY ObITAa, HAyYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW MPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTH K CaMOBBIPpAXKCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOABIIATH
Ka4yecTBa TBOPYECKOW JTMIHOCTH;

5) ¢pusznyeckoro BocnuTaHus, GopMHUPOBAHUS KYJbTYPHI 310POBbSI M IMOLHOHAIBHOTO
Os1aromosty4ms:

MOHMMaHWE U peanu3aiys 370poBOro M OezomacHOro odpasa *XKH3HH (310pOBOE MUTAHUE,
COOTIOICHNE THUTMEHUYECKHX MPaBUII U HOPM, COAIaHCHPOBAHHBIM PEXHUM 3aHITHA U OTIBIXA,
perynsipHasi pu3nyeckas akTUBHOCTD), O€peXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHUS
K COOCTBEHHOMY (DM3HYECKOMY U TICUXUIECKOMY 3710POBBIO;



MMOHMMaHKE IEHHOCTH MPaBUJI HHIUBUIYaTbHOTO U KOJUIEKTUBHOTO O€30MacHOT0 MOBEICHHS
B CUTYallUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE IIOCIEACTBUA W HENPUATUS BPEAHBIX MPHUBBIUEK (YNOTPEOJICHUS aIKOrOoJId,
HapKOTHUKOB, KYpEHMUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K aKTHBHOH JESTEIbHOCTH TEXHOJOIMYECKOW M COLMANIbHOM HalpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOATENBHO BBIIOIHSTH TAKYIO JE€SITEIbHOCTD;

MHTEpEC K pas3iuyHbIM cdepaM Npo(ecCHOHANBHON NeATeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAHMIO HA MPOTSHKEHHH BCEH
KHU3HH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

9KOJIOTUYECKHU 11eJ1ec000pa3HOe OTHOILIEHHE K MPHUPOJE KaK MCTOYHHMKY XH3HM Ha 3emie,
OCHOBE €€ CyIleCTBOBAHHUS;

MIOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
[IOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJI1 OKPYXKAIOIIEH Cpeibl;

OCO3HAHME TII00AIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIeM U IyTeH UX PELICHNUS;

CIOCOOHOCTH MCIIONIb30BATh MPHOOPETaEMBbIC TP M3YYCHUU OMOJIOTHH 3HAHUS U YMEHHS TIPH
pelieHnn npoOseM, CBSI3aHHBIX C PAalMOHAIBHBIM IPUPOJIONOIb30BAaHUEM (COOJIIO/IEHUE TTPaBUIl
MIOBE/ICHUS B IIPUPOJIE, HAIIPABJIICHHBIX HA COXPAaHEHUE PAaBHOBECHSI B DKOCUCTEMAX, OXpaHy BUJOB,
HKOCUCTEM, OHOChEpHI);

aKTUBHOE HETIPUATHE EHCTBUM, IPUHOCSILUX Bpe OKPY’KaAIOILIEN IPUPOJHON cpesie, YMEHNE
IIPOrHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTHYECKUE TOCIEACTBHS MPEeINPUHUMAEMbIX JASHCTBUH 1
NpeJoTBpallaTh ux;

HaJIM4YuE€ PAa3BUTOrO SKOJOTMYECKOTO MBINUIEHHS, S3KOJIOTHMYECKON KYyJbTYpPbI, OIBITA
NEeSITEIbHOCTH ~ DKOJIOTUYECKOW  HalpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaTbCS HMU B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLMAIbHOM NPAKTHKE, TOTOBHOCTM K YYacTHIO B
MIPAKTHYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JMANOre KYJbTYp, CIIOCOOCTBYIOIIErO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M YMTATEIHCKOM KYJIBTYphl KaK CpPEACTBa B3aUMOJICHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHUE cHenuuUKd OUOJIOTUM KaK HayKH, OCO3HaHus €€ poiu B (HOpPMHUPOBAHHUU
paIMOHAIBbHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO TMPEACTaBIECHUS 00 OKpYyXKaroIieMm
MHUpE KaK O €IMHCTBE MPUPOJIbI, YeIOBEKa U 00IIeCTBa, B TIO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHUH NMPo0JieM COXpaHEeHUs MPUPOJIHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHMM ISl COBPEMEHHOW NMBMIIM3AIMU: 0OeCreueHUus
HOBOTO YpPOBHSI pa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCHEKTHUBHBIX OMOTEXHOJOTMH, CIOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHUS YEJIOBEYECTBA, MOUCKA IMyTeH BbIXOJA M3 INIOOAIBHBIX



HKOJIOTHYECKUX IMPOoOJieM M oOecreueHus rnepexoja K YCTOWYMBOMY DPa3BUTHIO, PALMOHATBHOMY
MCTOJIb30BAHUIO IPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IMOJYYECHHH OMOJIOTMYECKUX 3HAHMN B LENAX IOBBIIICHUS OOIIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOH 4YacTH ()yHKIIMOHAJIBHOU
IpaMOTHOCTH 00y4Jarouuxcsi, GopMupyemMoi npu U3y4eHnu OnoIoTHH;

IIOHMMAaHHE CYIIHOCTH METOJNOB II03HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh I0OJlydyaeMble 3HAHMA JUId aHaJIW3a U OOBSCHEHUS SBJICHUM
OKpY’KalOIIero MHpa M HPOUCXOJAIIMX B HEM H3MEHEHHH, yMeHHe nenarb OOOCHOBaHHBIE
3aKJIIOYCHHST HA OCHOBE HAyYHBIX (DaKTOB W HUMEIOIIUXCA JaHHBIX C LEJIbI0 IOJy4EHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIHHO HCIIOIb30BAaTh OMOJIOTHYECKHIE 3HAHUS [UIs PEIICHHs TpoOIeM
B pEaIbHBIX KU3HECHHBIX CUTYALMIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, NOTOBHOCTb OCYLIECTBIATH NPOCKTHYIO U
HCCIJIEIOBATEIIBCKYIO AESITEIbHOCTh NHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJYYEHHMIO HOBBIX 3HaHUM 1O OHOJOIMH B COOTBETCTBHUM C >KU3HEHHBIMHU
noTpeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3yibTaThl OCBOGHHS Y4eOHOro mnpeamera «bBHOJOTHs) BKIIOYAIOT:
3HaYMMble  JUIs1  (OPMHMPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXAMCLUUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOIIeHayYHbIe TOHATHUS, OTPaKAIOIINE 1IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U
cnienn(puKy METOJIOB TO3HaHUs, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, 3HEPIrus,
SBJICHHE, IIPOIIECC, CHCTeMa, HayuHbIH (DaKT, MPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HaONI0/IeHue, M3MEpPEeHHEe, HKCIEPUMEHT W Jpyrue); yHHUBEpCalbHbIE Yy4ueOHbIE
neictBust  (IO3HaBaTeNlbHbIE,  KOMMYHUKAaTHBHbBIE,  PEryJATHBHBIE),  OOECIeunBaroIINe
¢bopMupoBaHUE (QYHKIIMOHATBHOM T'PAMOTHOCTH M COLMAIbHONM KOMIIETEHIMH OOyYaroIuXcCs;
CIIOCOOHOCTh oOy4aromuxcst HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAHUS W YyHHUBepcalbHble YyueOHble JAEHCTBHS B I03HABaTEIbHOH U
COLIMAJIbHON IIPAKTHKE.

B pesynbraTte wu3ydeHuss OHOJOrMH Ha YPOBHE cpenHero ooOmiero oOpa3oBaHUS Yy
oOyyaromerocst OyayT chopMupoBaHbl IO3HABaTeJIbHbIE YHHMBEpCalbHbIE Yy4eOHbBIE IeWCTBUS,
KOMMYHHKATHUBHbIE YHUBEpCalbHble yueOHbIE JEHCTBUS, pEryIsITUBHbIE YHUBEpCAIbHbIE yUueOHbIE
JeMCTBUS, COBMECTHASI 1€ATEIBHOCTb.

MertanpeameTHble pe3yibTaThl OCBOEHHUS MPOrpaMMbl CpPEJHEro o00Iero o0pa3oBaHUS
JOJKHBI OTPaKaTh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M  aKTyaJIM3HpOBaTh MpoOieMy, paccMarpuBarh e€
BCECTOPOHHE;



MCIOJIBb30BATh MPU OCBOSHUM 3HAHWUN MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaIu3a, CUHTE3a,
CpaBHEHMs, KiaccupuKanuy, OoO0O0OIIeHUs), pPACKPhIBaTh CMBICH OWOJOTHYECKUX MOHATUH
(BBLAETIATH WX XapaKTepHbIC IPU3HAKY, YCTAHABIMBATD CBS3U C IPYTHMHU MOHSATHIMH);

OTNpeNeNIATh ILEIH JCATENbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHUS,
COOTHOCHTB PE3yJIbTAThI IEATEIBHOCTH C TIOCTABICHHBIMH LIEIISIMH;

UCIIONIB30BAaTh OWOJIOTMYECKUE TOHATHUS Uil OOBACHEHUS (AKTOB M SIBICHUH IKHBOH
HPUPOJIBL;

CTPOUTH JIOTMYECKUE pacCykAeHUs (MHIYyKTUBHbBIC, ICTYKTUBHbBIC, IO aHAJOTWH), BHIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEUYHSI B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJICTBA JUIS NPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUH B H3YyYaeMBIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe IMPOTUBOPEYMH pa3zHOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX UICTOYHHKAX;

pa3pabaThIBaTh IUIaH PEHICHHs MPOOIeMbl C yY4ETOM aHAIM3a UMEIOUIMXCS MAaTepUATBHBIX U
HeMaTepHaJIbHbBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESATEIBHOCTb, OLICHMBATH COOTBETCTBHE PE3yJbTATOB LEISM,
OLIEHUBATh PHCKH MOCIIEICTBUH NESTEIHLHOCTH;

KOODJAMHUPOBATh M BBIOJIHATH pPa0OTy B YCIOBHUAX pEAITBHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiiCTBUS:

BJaJIeTh HABBIKAMU Y4YeOHO-MCCIIE0BATEIbCKOW M IMPOEKTHOM JeATeNbHOCTH, HaBBIKAMHU
paspelieHuss mpobieM, CIOCOOHOCTbIO M T'OTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOIOB
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh PA3IMYHbIE BHJBl JAEATENBHOCTH IO TIOJYYEHHUIO HOBOI'O 3HAHMS, €ro
WHTEpIpEeTalny, NpeoOpa3oBaHUI0 M MPUMEHEHHWI0O B YYEOHBIX CHTyalHsX, B TOM YHCIE TpPHU
CO3JIaHUH YYEOHBIX U COIMAIBHBIX IPOEKTOB;

(dbopMHpOBAaTh HAYYHBIA THIl MBIIUICHUS, BIaJIeTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMH
MOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATENBbHOM JEATENBHOCTH H
KU3HEHHBIX CUTYyallUsX;

BBISIBIISATH IPUUUHHO-CIIEICTBEHHBIE CBSA3M M aKTyaJIM3UpPOBATh 3a/1a4y, BHIIBUTaTh TUIIOTE3Y
e€ peleHus], HaXOAUTh apTYMEHTHI IS JI0Ka3aTeNIbCTBA CBOMX YTBEPIKJICHUH, 3a1aBaTh apaMeTphbl
Y KPUTEPUHN PEIICHUS;

aHATM3UPOBATh TOYYCHHBIC B XOJIE PEUICHUS 3a]la4d Pe3yJIbTaThl, KPUTHUYECKH OIICHUBAThH
UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIEHHBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISITh IEJICHANPABICHHBIH IOMCK MEepeHoca CPEJACTB M CHOCOOOB JAEHCTBUS B
npo(eCcCHOHATIBHYIO CPEY;

yMETh  TEpPEHOCUTh 3HAaHUS B  [IO3HABATEIbHYI0 M  IMPaKTHYECKyl0  001acTu
KHU3HENIEATSITbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00acTeii;



BBIIBUTaTh HOBBIC HWJIEH, NpEIJIaraTh OpPUTHHAIbHBIE IOJXOAbI W PEIICHHs, CTaBUTh
poOJIeMBI B 33J]a4H, JIOIYCKAIOIINE albTePHATUBHBIEC PELICHHUS.

3) pa6ora ¢ nungopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(POpManuu (TEKCTe y4eOHOro mnocoous,
HAy4YHO-TIONYJISIPHOM JUTEepaType, OMOJIOTMYECKHX CJIOBApSAX M CHPABOYHHKAX, KOMITbIOTEPHBIX
0azax JnaHHBIX, B VHTepHere), aHaMU3UpOBaTh HH(OPMALMIO PA3TUYHBIX BHIOB U (QOpM
MIPeICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3anpochkl W TMPUMEHATh pa3jIMyYHbIE METOJbl MpPU IMOUCKE U OoTOOpe
Ouosiornuyeckoil nupopmau, HeOOXOMMOM JIJIs BEITTOTHEHUS Y4eOHBIX 3a1a4;

npuoOpeTaTs OMBIT HCIOJBb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHIHA,
COBEPILIEHCTBOBATH KYJIBTYpPy aKTHUBHOTO MCIIOIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIPHO ~ BBIOMpATh  ONTHUMAIbHYIO (QOpMY MpPEACTABICHHS OHWOIIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIM $3BIK B KadecTBE CpelIcTBa mHpu paboTe ¢ OHOIOTHYECKOM
uHpopManyen: TPUMEHATh XUMHUYECKHe, (U3MYECKMe M MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBHaTypy, HOMEHKIATypy, WCIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJITHOCTH;

BJAJIETh HAaBBIKAMHM PACIlO3HABaHMWA W  3AIIUTHl  MHPOpPMALWHU, HHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6uenue:

OCYILECTBIATH KOMMYHHKAIIMK BO BCeX cdepax KU3HU, aKTUBHO y4acTBOBAaTh B AUAJIOTe WM
JMCKYCCHH T10 CYILECTBY 00CYK1aeMoi TeMbl (YMEHHE 33J]aBaTh BOIPOCHI, BHICKA3bIBATh CYXKACHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS TMpeAjaraeMoi 3a/laud, Y4YHUThIBaTh MHTEPEChl U COTJACOBAaHHOCTb
MO3ULMK APYTUX YYACTHUKOB JIMAJIOTa MU TUCKYCCUH);

pacrno3HaBaTh HEBEpOAJIbHbIE CPEJICTBA OOIIEHUS, TOHUMAaTh 3HAYEHHUE COLIMATIBbHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CHTyallMd, YMETb CMST4aTh KOH(JIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3MUYHBIMUA CIIOCOOaMU OOIIEHWST W B3aMMOJCHUCTBHS, TOHMMATh HaMEpPEeHHS
ApYTUX JIIOJeH, MPOSBIATh YBaXXHUTEIbHOE OTHOLIEHHWE K COOECeHHUKY M B KOppeKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeJIbHOCTh:

MOHWMaTh W WCIOJB30BaTh TPEUMYIIECTBA KOMaHIHONH W WHAMBHIYaIbHOH pabOTHI MpHU
pelieHnn Ouosorudyeckoi MpoOieMbl, 0OOCHOBBIBaTh HEOOXOJAMMOCTh MPUMEHEHUs TIPYMIIOBBIX
(dbopM B3aMMOJEHCTBYS IPU pELIEHUH YUeOHO! 3a1auH;

BBIOMPATh TEMAaTHKYy M METOJIbI COBMECTHBIX JCHCTBHH C y4ETOM OONIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KI0T0 WiIeHa KOJUIEKTHUBA;

MPUHUMATD 1IEJTM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH AEUCTBUS
o €€ JOCTHKEHUIO: COCTaBJIITh IUIAH JEUCTBUM, pacHpeleisaTb pPOJM € YYETOM MHEHUU
YYaCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHHMBATh KAYE€CTBO CBOETO BKJIAJIa U KAXIOTO y4aCTHUKA KOMaH]Ibl B OOIIUN pe3ynibTar 1o
pa3pabOTaHHBIM KPUTEPHSIM;



npejajaraTb HOBBIC MPOCKThI, OLEHHMBAaTh HJICU C IO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TIO3UTHBHOE CTPATErMYECKOE MMOBEJCHNE B PA3JIMYHBIX CUTYalUsX, IPOSIBISTH
TBOPYECTBO U BOOOPAKECHUE, OBITh MHUIIATUBHBIM.

OBJ1ajleHNe YHUBEPCATbLHBIMH PEryJISITUBHBIMH J€fiCTBUSIMU:

1) camoopraHu3anus:

HCII0JIb30BaTh OUOJIOTUYECKUE 3HAHUS /IS BBISIBICHUS TIPOOJIEM U MX PEIICHHUS B )KU3HEHHBIX
U Yy4EOHBIX CUTYAIIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI IENCBBIC U CMBICIIOBBIC YCTAaHOBKH B CBOUX
JACUCTBHUSAX M IOCTYIKaX MO OTHOLICHUIO K YXKMBOH IMPHPOAE, CBOEMY 3I0POBBIO H 3JI0OPOBBIO
OKPYKAOIIHX;

CaMOCTOSITENIHO OCYIIECTBIIATh MO3HABATEIBHYIO JESTEIbHOCT, BBIIBISATH MPOOJICMBI,
CTaBUTh ¥ (OPMYJTUPOBATH COOCTBEHHBIC 3a/1aud B 00Pa30BaTEIbHOM MESITEIBHOCTH U )KU3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSTEIILHO COCTABJISATH IUTAH pEIICHHs MPOOJeMbl ¢ YY4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEAMOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CHTYallHsIM;

pacHIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTCHHIA;

Jie7IaTh OCO3HAHHBINM BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh TPHUOOPETEHHBIN OIIBIT;

CMOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO NIMPOKOW 3PYIUIIMHA B Pa3HBIX O0JIACTIX
3HaHWi1, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

71aBaTh OIICHKY HOBBIM CHTYAIMsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHU TIO3HABATEILHOU pe(IEKCHUH KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUN M
MBICITIUTEIIBHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUIl, HCIIOIB30BATh MPUEMBI peICKCHU IS
OLICHKH CHTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATD PEHICHHS 110 UX CHIDKECHHIO,

MPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MIPU aHAIN3E Pe3yIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE CeOsi U IPYrUX:

MPUHUMATD CeOs, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX MPU aHAIN3E PE3yIbTaTOB JACATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIUOKH;

pa3BHBATh CIIOCOOHOCTh TOHUMATh MUP C MO3MIIUH JPYTOro YeIOBEKa.

IMPEJIMETHBIE PE3YJIBbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHHS cojepxkaHus YydeOHoro mnpenmera «buonorus» Ha
yriIyOnEéHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecredeHrne MpoQHILHOrO O0ydYeHHsI 00yYaroluxcs
6uosiornu. OHU BKITIOYAIOT: CrieU(pHUECKUe Ui OMOJIOTUN Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JEUCTBUI 1O OCBOEHHIO, MHTEpHpETallud M MpeoOpa3oBaHUIO 3HAHWUM, BHUJBI JAEATEIBHOCTU I10
MOJyYEHHIO HOBBIX 3HAHMM M MX NPUMEHEHUIO B PAa3IMYHBIX Y4YEOHBIX, @ TAKXKE B peaIbHBIX
KU3HEHHBIX cUTyauusx. [IpeamerHsie pe3ynbTaTsl IpeACTaBIEHbl 10 FOJaM U3y4EHUsl.



[IpenMeTHbIC pe3ybTaThl OCBOCHUsS yueOHOro npenmMera «buonorus» B 10 knacce NOTKHBI
OTpaxaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ W POJIM OMOJIOTUU B CHCTEME €CTCCTBCHHBIX HAyK, B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B MO3HAHUU 3aKOHOB MPHUPOJIBI U PEIICHUU
mpo0JieM parMoHAIBHOTO MPUPOONOIL30BAHMS, O BKIAJAE POCCHMCKUX W 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKMX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJIAraIOIINe
OMOJIOTUYECKHE TEPMHUHBI M TIOHATUA (OKU3HB, KIJIETKA, OpPraHU3M, METa0O0JIu3M, TOMEOCTa3,
CaMOpETyJIALMs, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PAa3BUTHE),
ounonorndeckue Teopuu (kiaerounast reopust T. [IIBanna, M. Illnetinena, P. Bupxoa, xpomocomHas
teopust HacieacTBeHHOCTH T. Moprana), yuenust (H. Y. BaBunoBa — o 1neHTpax MHOTO0oOpas3usi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€IMHOOOPa3usi MOTOMKOB MEPBOTO IMOKOJICHHS,
pacIICTUICHHS, YUCTOTHI TaMET, HE3aBUCUMOTO HaclenoBaHus . MeHens1, TOMOJIOTHYECKUX PSAOB
B HacneAcTBeHHOM n3MeHunBoctu H. M. BaBuiiosa), npuHITUIEI (KOMILIEMEHTAPHOCTH ),

BIIa/ICHHE OCHOBHBIMH METOJAMHM HAay4YHOTO MO3HAHHS, MCIOJBb3YEMbIX B OHMOIOTHYECKUX
HCCJICIOBAHUAX JKUBBIX OOBEKTOB (ONUCaHUE, U3MEpPEHNe, HAOII0ACHUE, SKCIICPUMEHT);

YMEHHUE BBIICTATh CYIICCTBEHHBIC MPH3HAKUA: BUPYCOB, KJICTOK MPOKAPHUOT M DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTraHW3MOB, B TOM 4YHCJIe OakTepwii, TpuOOB, PACTCHHI,
KUBOTHBIX W YEIIOBEKa, CTPOCHHS OPTaHOB W CHCTEM OpPraHOB PACTCHHH, KUBOTHBIX, UCIIOBEKA,
MIPOLIECCOB JKU3HEACATEIHPHOCTH, IPOTEKAIONINX B OPTaHU3MaX PACTCHUM, KMBOTHBIX U YCIIOBEKA,
OMOJOTMYECKHUX MPOIECCOB: 0OMEHa BEIIeCTB (MeTa0oIu3M), MpPEBpaIlleHUs] YHEPTHH, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpOodHOrO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3a, MUTO03a, MEH03a,
ramMeToreHesa, MOpHoreHes3a, MOCTIMOPUOHAIBHOTO PA3BUTHS, Pa3MHOXKECHHSI, WHAUBHUIYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOTeHe3a), B3aUMOJICICTBHS T'€HOB, FeTepo3rca, HCKYCCTBEHHOTO 0TOODAa;

YMEHHE YCTaHABJIMBATh B3aMMOCBA3M MEXKAy OpraHOWJAMHU KIETKH M HUX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEW W WX (PYHKIHMSIMH, MEXIYy OpraHaMH U CUCTEMaMH OPTaHOB y
paCTEeHMIA, )KUBOTHBIX M YEJIOBEKA M MX (DYHKIUSIMHU, MEXKITY CUCTEMAMH OPTaHOB U UX (PYHKIIHSIMH,
MEXTy dTaltaMi OOMEHA BEIIEeCTB, dTAllaMH KJICTOYHOTO [UKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu SMOPUOHAIIBHOTO Pa3BUTHS, T€HOTUIIOM U (PEHOTHNOM, (EHOTUIIOM U (PaKTOpamMH Cpeiabl
oOuTaHus;

YMEHHE BBISBIATh OTIMUYUTENbHBIE MPU3HAKK >KUBBIX CHUCTEM, B TOM YHCJIE€ PACTECHHIA,
JKUBOTHBIX U YCJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYECKYIO TEPMHHOJIOTHIO H
CHUMBOJIUKY JIJIS JOKa3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMATHYECCKHIX TPYIIIT,

YMEHHE peniaTh OMOJOTHYECKHE 3a7aud, BBIBISATH MPUYUHHO-CIICACTBEHHBIC CBS3H MEXKIY
HCCIIeTyeMBIMU OHMOJIOTHYCCKHMH IPOIIECCAaMU U SIBJICHHSIMH, JIEJIaTh BBIBOJBI M IPOTHO3BI HA
OCHOBAHUH TIOJYYSHHBIX PE3yJIbTATOB;

YMEHHE BBITIONHATH JIa0OpaTOpHBbIE M MPaKTUYeCKUe paboOThI, COONIOAATH MpaBWiia MPH
paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYI0OBAHUEM;

YMEHHE BBIIBUTAaTh TUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMH  CPEICTBAMHU,
dbopMynupys 11eb UCCTeI0BaHMUs, aHATM3UPOBAThH MTOJYYCHHBIE PE3YIbTATHI U JeNIaTh BHIBOIBL;



YMEHHE YYacTBOBAaTh B Yy4eOHO-MCCIIEOBATEIBCKON paboTe Mo OMOJOrMM, SKOJOTHH M
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, W MYOJMYHO TPEICTABIISATH
MOJIyYCHHBIE PE3YJIbTAThl HA YIEHUYECKUX KOH(PEPEHIIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE acTIeKThl COBPEMEHHBIX HCCIEI0BAHNN B 001aCTH OMOJIOTUH U
MeIULUHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOI0TBOPEHHUE, HAIIPABJICHHOE U3MEHEHUE T'eHOMa U
CO3JIaHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYLIECTBISATh OCO3HAHHBIN BBHIOOP Oyaylued npodeccHoHaNbHOW AEATENbHOCTH B
obsacti OMOJIOTMM, MEIULUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOIO XO34HCTBA, MUILEBOM
MPOMBIIIICHHOCTH, YIIyOJISATh MMO3HABATENbHBI MHTEPEC, HApPaBICHHBIH HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH Npodeccuu U MPOJODKEHHE OHOIOTHYEeCKOr0 00pa30BaHUS B OpraHU3aIMIX
cpeaHero nNpogecCHOHAIBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenmerHbie pe3ynbTaThl 0OCBOCHUsI yueOHoro mpeamera «buonorus» B 11 Knacce nOIKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMHA O MeCTe€ M POJM OMOJOIMH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B IIO3HAHUUM 3aKOHOB
IPUPOJBl M PEIIEHUM SKOJIOTHYECKUX IMPOOJIeM YeIOBeUeCTBa, a TAaKKe B PEIICHUH BOIPOCOB
panMoOHaTBFHOTO MPUPOONOIB30BaHUSA, U B (POPMHPOBAHUHU IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YENIOBEKY, O BKJIAJle POCCHHCKHX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
OounoJioruu;

YMEHHE BJIAJETh CHUCTEMOH OMOJIOTMYECKMX 3HAHWW, KOTOpas BKIIOYAET OINpPENeICHUs M
MOHMMaHWE CYLIHOCTH OCHOBOIOJIAralOIUX OHOJOrMYECKMX TEPMHUHOB M MOHATHH (BHL,
sKOcHUCTeMa, Ouocdepa), Ouoioruueckue Teopuu (dBororMoHHas Teopuss Y. JlapBuHa,
CHUHTeTHUYecKasi Teopus sBosonuu), yueHus (A. H. CeBepuoBa — 0 HyTAX M HampaBlIEHUSIX
spomonnu, B.W. Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBHosecus Jlx. Xapau u
B. Baiinbepra, 3apoasimeBoro cxoiacrsa K. M. bspa), mpaBuna (munumyma lO. Jlubuxa,
9KOJIOTUYECKON MUpaMUIbl SHEPTUM ), TUIOTe3bl (Tunore3a «vmupa PHK» V. I'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMH HAYYHOTO TIIO3HAHHS, HCIIONB3YEMbIMH B
OMOJIOTHYECKUX HCCIENOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHWE, HW3MEpEHHE,
HaOJIOICHNE, JKCIIEPUMEHT), CIOCOOaMH BBISBJICHHUS W OIIGHKH aHTPOIIOT€HHBIX H3MEHEHUH B
IPUPOJIE;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH: BUAOB, OHOr€OI[EHO30B, JKOCUCTEM H
ouocdepsl, CTAOMIM3UPYIOIIEro, JBIXKYILEIO W  Pa3pbIBAIOLIETO E€CTECTBEHHOIO OTOOpa,
aJUIONATPUYECKOT0 M CUMITATPUYECKOT0 BUA000PAa30BaHUs, BIUSIHUS JABIKYIIUX CHJ 3BOJIOIMU HA
TeHO(OH]] TOIMYJISAUN, TPUCTOCOOICHHOCTH OpPraHM3MOB K cpele OOWTaHUs, YepelOoBaHUS
HaTpPaBJICHUH 3BOJIONNH, KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3H MEXJy IPOIECCAMH SBOJOIUH, IBHKYIIMMU CHUIAMHU
aHTPOITOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U IPUCTIOCOOTICHUSIMI K HIM OpPTaHU3MOB;

YMEHUE BBIABIATH OTIUYUTENIbHBIE IPU3HAKU KHUBBIX CHCTEM, NMPHCIIOCOOIEHHOCTh BHJIOB K
cpene oOuTaHUs, aOMOTHYECKUX M OHUOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLIME AapTryMEHTHI, OHMOJOTMYECKYI0O TEPMHHOJIOTHIO U
CUMBOJIMKY Ul JOKa3aTeJbCTBA POJACTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKMX TIpYIII,
B3aMMOCBSI3M OpPraHU3MOB M CpeAbl OOMTaHUS, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOAMMOCTHU



COXPaHEHUS MHOTO0Opa3Ws BHUJIOB U 3KOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOILI U
YeJI0BEYECTBA;

YMEHHE periath OMOJOTHYECKUE 3a/1a4M, BBISIBISITH IPUUYUHHO-CIICICTBEHHBIC CBSI3H MEKIY
MCCIIETyeMbIMU OHMOJIOTHYECKUMH TPOIIECCAMU U SIBJICHHSIMH, JIEaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBINOJHATH JIa0OpaTOpPHBIE M MpaKTUYECKue padoThl, cOOMIOAATh MpaBWiia MpH
pabote ¢ y4eOHBIM | JIa0OPaTOPHBIM 000PYI0BAHHEM;

yMEHHE BBIIBUTATh THIOTE3bI, MPOBEPATh MX HKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
dbopMyIHpys 1IeTh UCCISA0BAHMS, aHATM3UPOBAThH MTOJIYICHHBIE PE3YJIbTATHI U JCNIaTh BHIBOIBI;

YMEHHE YYacTBOBAaTh B Yy4eOHO-MCCIIEOBATEIBCKON paboTe Mo OMOJOrHM, SKOJOTHH M
MEIWIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEIACTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YYCHUYECKUX KOH(EPCHIIHSIX;

YMEHHE OLIEHWBAaTh THUMOTE3bl W TEOPUU O TPOUCXOXKICHUU IKU3HU, YeIOBEKa U
YelOBEYEeCKHX pac, O MPUYMHAX, IOCIEACTBUSX U CHOCO0aX MPEeJOTBPALICHUS TNIOOATBHBIX
M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOp Oyayimiel mpodecCHOHATbHOU AESITeNbHOCTH B
o0yacTu OMOJIOTHH, 3KOJOTHH, MPUPOIOIOIE30BAHUS, MEAUIMHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPHHAPUU, CEIHCKOTO XO3SMCTBA, MHUIICBOH MPOMBIIUICHHOCTH, yTIyOJSITh IMO3HABATEIHHBIN
WHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MPOPECCHH U TPOIOJDKESHUE
Ouosiornyeckoro o0pa3oBaHUS B OpraHU3aMAX CPEJHET0 NPOPECCHOHATBHOTO U BBICIIETO

o0Opa3oBaHHUsI.
TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbIe)
pas3fiejio Hu Tem Konrpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpaMMblI padoThI padoThI
pecypcsl
1 buoinorus kak Hayka 1
5 KuBble cucteMbl U HX 5
U3y4EHHE
3 buonorus kneTku 2 0.5
4 Xumuyeckas 10 1
OpraHu3aus KJIeTKU
C
5 TpoeHHe | (YHKIUU 8 5
KJIETKH
OOMeH  BemecTB U
6 npeBpanieHne dHepruu | 9 1
B KJIETKE
HaciencrBennas
7 nHpopmanus nu 9 0.5
peanu3anus €€ B KIIETKE




%K .
8 W3HEHHBIN KT | 1
KIIETKU
9 Crpoenre u (QyHKIUU 17 15
OpraHU3MOB
10 Pa3smHoxeHue u 8 15
pa3BUTHE OPraHU3MOB
I'enetnka — Hayka o
11 | HACUCICTBEHHOCTH W 05
U3MEHYUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJIEJICTBEHHOCTHU
13 3aKOHOMEPHOCTH 6 1
U3MEHYUBOCTH
14  TI'eHeTHKa 4yeaoOBEKa 0.5
15  Cenekuusi OpraHu3MoB 4 1
buotexnonorus u
16  cuHTeTHuYecKas 4
Oouosiorus
17  PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO 102 0 13
YACOB I10 [TPOT'PAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
HaumenoBanue
Ne (uu¢posbIe)
pasaeion u TeM Kontpoabsnubie IIpakrunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbl padoThI padoTsbI
pecypcsl
3apoXaAeHUE U pa3BUTHE
1 ABOJTIOIMOHHBIX 4
MpEeICTaBICHUI B
Oouosornn
M N
9 HKDODBOMIOWMS 1 €& | 5
pe3yabTaTh
3 MakposBontouusi U €€ 5
pe3yabTaTh
[Tpoucxoxnenue u
4 pasButue ku3HM Ha 15 15
3emiie
5} [Ipoucxoxaenune 10 1




YCJI0BCKa -

AHTPOIIOTEHE3
DKoJIOTHST — HayKa o
B3aMMOOTHOIICHHSIX

6 OpPTraHHU3MOB nog 05
HA/IOPTaHU3MEHHBIX
CHCTEM C OKpYKaroIIei
cpenoit

7 Opranu3sMbl U cpena 9 15
oOuTaHus
C

g KOJ‘IOFI/IHU BUIOB M o 05
TOTY IS
DKoyioTusi  COOOIIECTB.

9 DKOJIOTUYECKHUE 12 0.5
CHCTEMBI

10 buocdepa — rmobdanpHas 6
IKOCHCTEMA

11 Yenosek u 6
OKpYyKaroIias cpenia

12 PesepBHoe Bpems 8

BIIEE KOJIMYECTB

OB oI CTBO 102 7.5

YACOB I10 I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHE OBPA3OBATEJIBHOT'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOANMYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



