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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0JI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit depepanum», ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CorjaacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
00pa3oBaHUs U MPU3BAHbI OOECIIEYUTH MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIUM, CPEIHHM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaXKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA NPUOPUTETHOE pEIlIeHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BUBAIOIIUX 33]ad, CBS3AHHBIX C MpoQopHeHTanuen
0o0y4arolmuxcsi U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCcTM Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriryOJI€HHOM ypOBHE, ONpeeNseT 00s3aTelIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydvarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJOTMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh HA OCIEAYIOIEe Pa3BUTHE OHMOJIOTHYECKIX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peannsauuu tpedoBanuit ®I'OC
COO x my1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B ()OPMUPOBAHNUN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW AEATEIBHOCTU OOyYaromuxcs Mo
OCBOCHHMIO COJIEp>KaHUsI OMOJOTHYECKOrOo O00pa3oBaHUsS HAa YPOBHE CpPEIHEr0 OOIIETro
o0Opa3oBaHusl.

VYuebublit npeaMer «buosiorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS 3aBeplIAET
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOleHne 3HaHui
00y4arouuxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OHMOJIOTUH, SMOPHOIIOTUN
U OMOJIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, 3BOJIIOIMOHHOTO YYEHUS U
DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJIFOTOBKY OO yUaOIIMXCsl K MOCIIEAYIOIIEMY OJy4EHHUI0 OMOJIOTUYECKOr0 00pa3oBaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro coaep)KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOY4aroIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/leyioB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JONOJHHUTEIbHO BKJIIOYEHBl OHOJIOTHYECKHE CBEICHUS
MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS



nmocJenyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS IPH U3y4EeHUHN (QUBUKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
HBOJIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydarolmmxcs 1Mo OOTaHUKE, 300JI0THH, AaHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOUMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOublii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOCHHE OO0YyYaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB W IPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJOTWHU, MPUKIATHBIX acCIeKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUHM TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHUS M Pa3BUTHS TOW WM MHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIAJICHUE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpPETeHHe YMEHUI NCIIONb30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpenenéHHo obnactu npodecCUuOHANBHOM NEATEIbHOCTH, CBSI3aHHOW C OHMOJOTHEN, WIN K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHMs.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME  OOYYAIOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHsX, KOHIEMIMSX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHJIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BU/I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOBIL:
MCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAyK (MOJEKYISIpHOU U KIETOYHON OMONIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJOTUM, TAJIEOHTOJOTHH, OKOJIOTMH); METOJaMU  CaMOCTOSITEJIbHOTO  NPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
OKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(OPMALIKIO; TI0JIb30BaTHCS OMOIOTHYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTAaHABJIMBATD CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU B COLIUATHHO-IKOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMy YeJIOBEUECTBA; OLIEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHOLIEHHIO K OKpY)Kalolleld MNPUPOAHON cpefe, COOCTBEHHOMY 3J0POBBIO M 30POBBIO



OKPYKAIOIIMX JIFOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEPbl MPOGUIAKTUKU HH(EKITMOHHBIX
3a0o0JeBaHM, MpaBUjIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
KU3ZHEJEATEIIbHOCTH B 4YPE3BBIYAMHBIX CHUTYalUsIX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMH €10 IIpoOJeMaMH, METOJOJIOTHEH OWOJIOTHYECKOTO HCCIIETOBAaHMS, MPOBEICHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B LIEJIOM U K
OTHENbHBIM €€ OO0bEeKTaM M SBJICHUAM; (POPMHUPOBAHUE HKOJOTHYECKOH, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpPallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIH30BAHUT
(coOnrosmenne mpaBWJI TOBEACHHUS B MPHPOJE, OXPAaHbl BHIOB, IKOCHCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYalUsAX IPUPOTHOTO U TEXHOTEHHOI'0 XapaKTepa) Ha OCHOBE UCIOJIb30BaHUsI OMOJIOTHYECKUX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOIUIEH mMocienymmeMy npodhecCHOHaTbHOMY
CaMOONPEJIEIEHUIO, B COOTBETCTBUU C WMHJMBHUIYaJbHBIMM HMHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabisier 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeno),
B 11 ximacce — 102 ygaca (3 yaca B Henenio).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéToM cHenu(UKN ero coJepKaHus U HAMpPaBIECHHOCTH HA MPOJIOJDKEHUE OMOJIOTHYEeCcKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(peCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNnbHBIM YCIOBHEM IMPU O0y4eHHHM OMOJIOTMM Ha YIiyOJIEHHOM YpOBHE SIBJISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmmxcs B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENbCKUX Pa0bOT, TEMAaTHKa KOTOPBIX ONpeaesseTcs
YUUTEJIEM Ha OCHOBE UMEIOINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMTPUPOIHBIX
YCIOBUH.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC
CopepxaHue MpPOrpaMMbl, BBIIECJICHHOE KYpCuoMm, HE BXOAUT B  TMPOBEPKY
rocyaapcTBeHHoU utorooi arrectanuu (I'MA).
Tema 1. Bnosnorus kak Hayka
CoBpemenHast 6uosnorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTUs OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mnpoOiembl. DyHpaameHTadbHBIE, NPUKIATHBIE U
MOUCKOBBIE HAYYHBIE UCCIIEIOBaHUS B OMOJIOTHH.



3HavyeHre OWOJIOTHM B (POPMUPOBAHWM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBsa3annble ¢ Guoaorueil. 3HaueHre OMOIOTHH B IPAKTHUECKON I€ATEIIbHOCTH
YeJIOBEKA: MEJUIIMHE, CEIIbCKOM XO035MCTBE, IPOMBIIUIEHHOCTH, OXPaHe IIPUPOJIBIL.

JdemoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepranckwii, U. 1. [TaBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIOKHOCTD W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3APakKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJISAPHBIMA, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepusbiil. IIpoueccsl, NpoUCXoAsIMe B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kussp kak popma cymectBoBaHus mMarepuu. Hayku, uzydaromue UBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3allu.

N3yuenue xuBbIX cucteM. Metoabl OGuonorndyeckoi Hayku. HabGmroneHue, mzMepenue,
JKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHATue o 3aBUCMMOM U HE3aBUCUMOU
nepemenHo. IDmanmpoBanue skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Pazopoc B Ouonoruueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [IpMunHBI MCKaKEHUS PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLuu

Tabmunpel u cxembl: «OCHOBHbIE MNPU3HAKU KU3HUY», «bBHOIOrMYECKUEe CHCTEMBI»,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOM IPUPOIBD», «CTpOEeHUE KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OPraHu3May, «bnoreorneHos»,
«buocdepar, «MeToabl U3ydyeHUs )KUBOU TPUPOJIBI».

O6opynoBanue: 1abopaTtopHOE 000OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHHH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU HU3YYEHUHM KUBBIX
CHUCTEMN.

Tema 3. Buosnorus kjierku

Knerka — cTpykTypHO-(YHKIMOHAJIbHAS €IUHULIA >KUBOTO. VICTOpPHUS OTKPBITHUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToapl MOJEKYISIpHOW M KIETOYHOW OWOJIOTHH: MHKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToMoB, AuddepeHnnanbHoe —IEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (ukcupo8anHulx Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL UK

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOMm», «cTtopus
pPa3BUTHS METOJIOB MUKPOCKOITHI.



O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anexTpodopes, nuddeperiuanpHoe neHTpudyruposanue, [ILP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTpaMHUKpPOdIeMeHThl. Boga u €€ poius
KaK pacTBOpUTENS, peareHTa, y4yacTHME€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALUN.
MunepasnbHbie BElecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bruonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW Moiiekynbl. llepBuunas cTpykrypa Oenka, MenTHaHAs
CBsI3b. BTopuuHas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYpbl. [leHaryparus. CBolcTBa OEJKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKkoB. [Ipuonui.

YrneBoabl. MoHOCaxapuabl, AUCaxXapu/ibl, OJIUTrocaxapuabl U nonucaxapuasl. OOmuii miaxn
CTpOEHUS M (PU3MKO-XMMHUYECKHE CBOMHCTBA YIiIeBOA0B. bruonornueckue GpyHKIMH yriIeBOa0B.

Jlumuael.  T'mapodmneHo-THIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, cTepouipl. buonornyeckue pynkuuu nunuaos. Obuue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunet PHK. ®@yukiuu PHK B kiietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buonornueckue
¢yaknuun  AT®. BoccTaHoBIeHHBIE TIEPEHOCUYMKH, UX (QYHKIUH B KIETKe. /[pyeue
HYKieo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast OWonorus: OMOXMMHUYECKHE M OMOPHU3UYECKHE MCCIEOBAHUS COCTaBa M
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Moodenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux Komniekcos. Komnvromepruiil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HenpupooOHbLX AHAN0208.

JleMoOHCTpaLun

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacrnipeneneHne XUMUYECKUX AJIEMEHTOB B dKUBOU MIPUPOJIEH.

Tabmupel u cxembl: «llepuoguyeckas TabauIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl OenKOBOW MOJEKYIb», «CTpoeHHE MOJEKYyd YriaeBoAoB», «CTpOeHHE MOJEKYI
munuoBY, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyibl ATDy.

O6opynoBaHue: XuMUYecKasi ocyia 1 000py1oBaHHe.

JlaGopaTopHnas padora «OOHapyxeHHe OEJIKOB C OMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas padora «/ccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tunel KIETOK: dyKapHOTHYecKass U Tpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHATbHBIC
00pa3oBaHUS KIETKH.



CtpoeHne TMpOKApUOTHUECKOW KJeTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOEHUS TeTepoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne u (QyHKIIMOHMPOBAHUE dYKapHOTHUECKOW kieTku. IlnmazmaTnueckas memOpaHa
(mnasmanemma). CrTpykTypa IUIa3MaTudeckod MeMmOpaHbl. TpaHcmopT —BewecTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQys3us), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA Tpancnopt). [lomymponumaemocts memOpanbl. Pabora
HaTpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (arounTo3. Dk3ounTo3. KinerouHas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH pacTEHUM, TPUOOB.

Huronnazma. Ilutozons. Lurockener. [IBwkeHue uutoriazmbl. OpraHoOWAbl KIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIeTKH: sHpomIazmarudeckas cetb (DIIC), ammapat ['onbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTHuKynyMa. Mexanuzm Hanpaeienus oOenxoe ¢ IIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [mankuil  (arpaHyssipHBIN)
SHIIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIx kieTok. Kinerounstit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHUH, IIACTUlbl. [Ilpoucxoorcoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U muactuj. [lepBUuHBIe, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTBl  BBICIIMX
pacTeHuM.

HememOpannsie opranouap! kieTkd CTtpoeHne ¥ (yHKIUA HEMEMOPAHHBIX OPTraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpodunamMeHTbl. AKmuHogvle
Mukpoghunamenmoi. MBbllIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHEe U JBUKEHHUE JKIYTUKOB M PECHHUYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHUE M (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonoXkeHHE XPOMOCOM B MHTep(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
06010uKU 8 MUumo3e. oepHulii mpaHcnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAss  XapaKTEPUCTUKA  KIETOK  3YKapuoT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOM KIeTKu», «CTpoeHHe KMBOTHOM
KIETKH», «CTpOEHUE PACTUTENBHON KIETKN», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPONpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3THIHBIX OPTAHHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnasi padora «/ccnenoBaHue mia3mMonu3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KIIETKaxX».

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).



Tema 6. O0MeH BellecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTue KUCI0poa B OOMEHHBIX MPOLEccax. JHEPreTUIecKoe
obecnieuenue kietku: npepaieHue ATD B oOmMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep
peakiuil KiieTouHoro Metabonusma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXAHU3M JCHCTBHUSL.
Kodepmentsr. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalIu3aTopoB. belku-akTHUBaTOpHl U
OenKU-MHTHOUTOPBl.  3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pa3IM4HbIX
(hakTopoB.

[lepBrUYHBII CHHTE3 OpPraHWYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUEHHbIU U
oKcucenuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce potocunTe3a. CBeTOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHuEe (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoeHHUS U UX HCIIOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreTHdeckoro obMmeHa. I[ToATOTOBUTENBHBIN ATarl.
['mukonm3 — 6eCKUCIOPOAHOE PACHICTIICHUE TIFOKO3bI.

buonornueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pollb MUTOXOHApPUI B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckue peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeusi membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa.

JleMoOHCTpaLuu

[Toprpetsr: [Ixk. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «IJHEpreTHYeckuii oOmen», «buocunHTes Oenkay,
«Crtpoenue pepMeHTa», «XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3y4eHne KaTaIuTHIeCKOM aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMUJIa3bl WIK KaTanaas3bl)y.

Jladboparopnasi pabGora «l3yuenue (QepMEHTAaTUBHOTO pAaCIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas pa6ora «CpaBHeHHUE MPOLECCOB (OTOCUHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciiencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUYHOIO
cuHTe3a. Peanmsamnus HaclenCTBEHHOW WHQpopManuu. [ eHeTHYecKuii KOJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpHUNIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTtHeix PHK B GuocunTtese Genka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poibs pubocom B OuocuHTe3e Oenka.



Coepemennvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anus TeHoOMa y MPOKapuoT U
9YKApHOT. Perymnsius ak THBHOCTH T€HOB Y TpoKapHoT. [ unoreza onepona (P. XKaxo0, XK. Mano).
MonekynapHvle mexanusmvl dKChpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomsi 2enos. Perynsius 0OMEHHbBIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HekiieTouHble ()OPMBI KU3HU U 0OIUratHele nmapasutbl. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
uHmezpasa.

BupycHsbie 3a005ieBanus 4enoBeka, ®KuBOTHbIX, pacteHuid. CITN I, COVID-19, counanbhbie
¥ MEIUIIUHCKHE TTPOOJIEMBI.

Buoungopmamura: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oanuwvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune. llpoepammupyemole hyukyuu
benxos. Cnocodvl 00cmasku 1ekapcma.

JleMoOHCTpaL U

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

Tabmuet u  cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupycem»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBIH UK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpolLeccoB, mporekaronux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUI (IPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemukanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTUIApPAUICIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMepsl 1 TeaoMepasza. XpOMOCOMHBII
HAa0Op KJIETKM — KapUOTHUIl. J{MIIOMIHBIA M rarmionHbI Habopbel XpomMocoM. ['oMonornyHbie
XpoMocoMel. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W NMPOUCXOJALIME B HUX MpoLECCHl. THIIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHre MUTO3a.

Perynsuus MuroTHueckoro uukia kietkd. [lporpammupyemast KieTodyHass ruobenb —
arornTo3s.

Knerounoe sapo, XpoMocombl, QyHKIIMOHAJIbHAS TeHOMUKA. Mexanusmul npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemrka» — ouounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmuiel u cxembl: «OKU3HEHHBIM HHUKI KIETKH», «Muto3», «CTpoeHHEe XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpernaparbl: «MHTO3 B KIETKax KOpeuika
TyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopnas paGora «HaGmoneHne MuTo3a B KJIETKaX KOHYMKAa KOpelika Jiyka (Ha
TOTOBBIX MUKPOTIpETapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OAHOKJIETOYHBIE IPUOBI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue nNpoTHcThl. KogonuansHele
OpraHU3MBI.

B3anmocBA3p 4acTel MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opraHsl U CHCTEMBI OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Txanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, PYHKUIMH M pPaCIOIOKESHUS
TKaHEW B OpraHax pacTeHUH.

TKaHU )KUBOTHBIX U YeI0BeKa. THIIBI dKUBOTHBIX TKaHEW: AMUTEINAIBbHAS, COCIUHUTENBHAS,
MblleyHast, HepBHas. OCOOEHHOCTH CTpPOeHHS, (PYHKUMH M PACHOJIOKEHHUS TKAHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble ¥ reHepaTUBHBIE OpraHbl pacTeHUil. Opransl 1 CUCTEMbI OPTaHOB
JKUBOTHBIX U 4YesloBeKa. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Ornopa Tena opranuzmoB. Kapkac pactenuit. CkeneTsl 0THOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBi>keHue opraHu3moB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, DPECHHYHOE. JI[BM)KEHHME MHOTIOKJIETOYHBIX PACTEHUMH: TPONM3MBl W HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MbIlieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIJIETOYHOE IHILEBAPECHHUE.
[TuTanne MO3BOHOYHBIX KHUBOTHBIX. OTHenbl NMuUIIEBapUTENbHOrO Tpakrta. [luieBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. Jpixanue xuBoTHBIX. [{uddys3us razos yepes
HOBEpPXHOCTh KJeTKU. KoxkHoe apixanue. JlpIxarenbHas MOBepxXHOCTh. JKaOepHoe u nérouHoe
JpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeka. MexaHu3m
BEHTWISALMH JIETKUX Y NITUI U MIIEKONUTAIOMMX. Perymsiuus apixanus. J[pixarenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHU. TpaHcHopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema u e€ opransl. KpoBeHOCHas crucTema o3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjle, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
OBOJIOLMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BbienaeHUs. OUibTpanusi, cCeKpenus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHM3Mbl pabOThl OpPraHoB BblJeNeHUs. CBsA3b MOJIOCTH Tella C KPOBEHOCHOW U
BBIZICIIUTEIILHON CUCTEMaMU. Bplfenenre y NO3BOHOYHBIX JKMBOTHBIX M ueioBeka. Ilouxwm.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amurTa y OpraHu3MoB. 3aluTa y OJJHOKJICTOYHBIX OpraHu3MOB. CIopbl OaKTepUid U IIUCTHI
IpoCTEHIIMX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna. CpeactBa mnacCUBHOW U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[OKpOBBI M X PON3BOHBIE. 3aIIMTAa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTouHbIf U TyMOpanbHBI HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbIM  cneunpuueckuid MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHOoro uMMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poib BpokIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.



Pa3apaxxuMocTe M perymauuss y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisnus y pacTeHuil. PocToBble BelecTBa U HX
3HA4YCHMUE.

HepBHast cucrema u peduekropHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIenbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednexropuas ayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryysuuss M SHAOKPUHHAs CUCTEMa >XMBOTHBIX U 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBl M UX TOpMOHBL. JleiicTBUe TropMOHOB. B3auMOCBSI3b HEPBHOU H
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JleMoOHCTpaL U

[Toptper: WU. I1. [1aBnos.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «Ipocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CucTeMBl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHHi,
«Kopuesble cuctembl», «Ctpoenue cteOns», «CTpoeHue IMCTOBOM IUIACTMHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BpiaenurenbHas cucrema», «JHIOKpPUHHAs cucrteMay, «CTpoeHue MbIbly, «MMyHUTETY,
«KumeunononoctHslie», «CxeMa nuTaHus pacTeHHuil», «KpOBEHOCHbIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepssi», «HepBHas cucrema ppiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHast cuctema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEeW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, JKUBBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHuE /IS IEMOHCTPALIMU TOYBEHHOT'O U BO3YLTHOT'O MUTaHUS PAaCTeHUH, pacIlerIeHus
Kpaxmaja 1 O0enKkoB 1o AeiicTBrueM (GepMEeHTOB, 000PYJOBaHHE AJISl IEMOHCTPALIMU OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNIbHbIX JBUKEHHM, MOAEIu
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydyeHne TkaHel pacTEHUI.

Jladoparopnasi padora «/3yueHre TKaHe# JKUBOTHBIX.

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmHoxkeHue. llonoBeie kieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenne xpomocoMm B Mmeiio3e. Kpoccunrosep. buonorndeckuii cMpicia Melo3a M MOJIOBOTO
npouecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pazputue. ['ametoreHes y ;kuBoTHbIX. [1osioBeie sxene3bl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJeToK. CriepMaToreHe3 u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OmioioTBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.



NHauBuyanpbHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). IMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoecenes — 00Ha uz 21auvix npodiem smopuonozuu. Konyenyus mopghozenos u
Mmooenu mopgoeenesa. Ctaauu SMOpHOTEHE3a KUBOTHBIX (HAa MpUMepe JATYIKH). [Ipobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMTAIONINX. 3apOJBIIIEBLIC JTUCTKUA (TacTPYJISAINS).
3aknaZKka OpraHoOB M TKaHEW U3 3apOoJbIIIEBBIX JHUCTKOB. B3aumHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/IbIiia (SIMOpHOHANTBHAS MHAYKIIKS). 3aKJIa/IKa TUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ysibTaT HepapXUUYecKUX B3aUMOJICHCTBHUI reHOB. BiusHue Ha sMOpHOHATIEHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramMopdo3oM y OEClO3BOHOYHBIX W IO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HEOPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSLUMU POCTAa KUBOTHBIX U yenoBeka. Craguu
[OCTAMOPHUOHAJIIBHOTO Pa3BUTHS y XUBOTHBIX M uesoBeka. [lepuojpl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKUE TPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['lamerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuii. OOpa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBOpeHue U
pa3BUTHE pPACTUTEIbHBIX OpPraHU3MOB. [[BoilHOE OIIOOTBOpEHUE Yy LIBETKOBBIX PAaCTEHHIA.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJsSIlIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpannn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOXeHHE», « THITBI GECTIONOro pa3sMHOKECHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE CTaiuu OHTOreHe3ay, «IIpsimoe u HenpsMoe pa3BuTUE», «Pa3BUTHE MaICKOT0 KyKay,
«Pa3Butne capaHun», «Pa3zBuThe ISTymku», <«/BOlHOE OIJIOAOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXa», < KU3HEHHBIN IIUKJII MANOPOTHUKAY, <« KM3HEHHBIN
LIUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENnapaTsl SHIIEKJIETOK U CIIEPMaTO30UI0B,
Mozeinb «L{uKi1 pa3BUTHS JIATYILIKH Y.

JlabopaTtopnass paGora «lI3yuyeHue CTpOEHMsS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE MPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U pa3BUTHUS TeHETHKHU Kak Hayku. PaboTsl I'. Mengens, ['. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3BuTun renetrku. Padotst H. K. Konbiosa, H. 1.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®uwmumnuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajuIeIbHbIE
TeHbl, albTEPHATUBHbIC MPU3HAKU, JAOMUHAHTHBIA W PELUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3nUroTa, YMcTas JIMHUS, TUOPUAbI, TeHOTHN, (QeHoTurn. OCHOBHBIE METOJbl T'€HETUKH:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIISIPHO-TEHETUICCKUMN.



JleMoHCTpauMu

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU.

JladopaTropnasi padora «J/Ipo3oduia kak 00bEKT TCHETHUECCKUX UCCIEIOBAHUN Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3us THOpUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aK0H paclilerieHus
npu3HakoB. lluTojormueckue OCHOBBI MOHOTHOPUIHOIO CKpeuluBaHMs. [ umoresa 4HCTOTHI
ramer.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMS.
Pacmenienue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

JurunbpugHoe ckpeunuBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HaCJIeI0BaHMs MTPU3HAKOB. LlUToMOrNYeckre 0OCHOBHBI TUTHOPUIHOTO CKPELTMBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHne
T€HOB, HAPYIIEHHUE CLETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak wuenoctHass cucrtema. llneloTponuss — MHOKECTBEHHOE IEHCTBHE TEHA.
MHoOXeCTBEeHHbIN amienu3M. B3aumonelcTBue HealenbHbIX TeHOB. KoMIJIeMEeHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(bU3HONIOrHYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIM. [ eHeTHYecKkne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MApa3suT» U «XO35UH — MUKPOOHOM.
['eHeTryecKre acreKThl KOHTPOJISI ¥ M3MEHEHUS! HACIEICTBEHHON MH(POPMALUU B MOKOJCHHUIX
KJIETOK 1 OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «I[lepBbiii 1 BTOpo 3akoHBI MeHaens», «Tpetuit 3akon MeHemns»,
«AHanu3upyollee ckpeuBanuey, «HenomHoe nomunupoBanuey, «CLenaeHHOe Hacae10BaHue
MPU3HAKOB y Apo30buib», «[ eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun aApo30Quib,
«Kapuotun ntuisn», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeicTBre reHoBy.

OO6opynoBaHue: MOJAENb JIJs JIEMOHCTPAllMU 3aKOHOB €IMHOO00pa3usi rHOpUA0B NEPBOIO
MOKOJIEHUS! U pacIlEeIIeHUs] NPU3HAKOB, MOJENb s JEMOHCTpallMM 3aKOHa HE3aBUCHMOTO
HaCJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMH CLEIUIEHHOTO HACJIeI0OBaHMs IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTuyeckass pa6ora «/3ydeHune pe3ylbTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JPO30(QHITB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUMBOCTH
npusHakoB. KadecTBeHHble W KOJIWYECTBEHHBbIE NPU3HAKU. Buapl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.



MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (GopMUpPOBaHUM MOIU(MUKALMOHHON
n3MeHunBocTU. Hopma peakuuy npusHaka. BapuannonHslii psn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass u3MEHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Buibl
FeHOTUITMYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTuBHAsT M3MEHYUBOCTh. Meiio3 U TOJIOBOM TpOIlecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. PoJTb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanonHas W3MEHYMBOCTb. BHIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE ¥ UWHAYLUPOBAaHHbIE MyTalMM. SnepHble MW LUTOIIA3MAaTUYECKUE MYTALUU.
ComaTtnueckue M 1oJoBble MyTauuu. lIprumHBl BO3HUKHOBEHHUS MyTanuid. MyTareHbl U HX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOIO Ipouecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW u3MmeHumBocTH (H.M. BaBwiioB). BHesnmepHas W3MEHUYMBOCTh U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoé 6 HACIe008aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdeMoHcTpannn

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

Tabmuubl u cxembl: «Buapl w3MeHUMBOCTHY, «MOIU(pHUKAIIMOHHAS HW3MEHUYHUBOCTBY,
«KomOuHaTBHAs ©3MEHUYUBOCThY, «Melo3y», «OmnoaoTBopenuey, «I enernueckue 3a001eBaHus
yesnoBekay, « Buasl myranuin.

O6opynoBaHue: *uBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PAacTeHHM, PUCYHKHU
(poTorpadum) KUBOTHBIX C pa3TMYHBIMU BHIaMU H3MEHYHBOCTH.

JlabopaTopnasi pabora «MccienoBaHuE 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUALMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoseka. MexayHapoaHas IporpamMma HCCIIEJOBaHHMS TI'€HOMa 4YeJIOBEKA.
Mertonbl U3yueHHs] TEHETUKH YeJIOBEeKa: T'€HealloTMYeCKUi, OJIM3HENOBbIH, [IMTOreHEeTUYECKHH,
HOMYJISIIIMOHHO-CTaTUCTUUECKUH, MOJEKyJIsgspHO-reHeThueckuil. COBpEMEHHOE OIpeeeHne
TEHOTHUIIA: TOJJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIUPOBAaHKE, B TOM yHciie ¢ nomoisto [11P-
aHanu3a. HacnencrBenHsle 3a00s1eBaHus YeaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3Hn ¢ HacieICTBEHHOW INpPEAPACIONOKEHHOCThIO. 3HAYEHHE MEIULMHCKON T'€HETUKH B
NPEIOTBPALICHUN M JIEYEHUU TI'eHETHYECKHUX 3a0o0jieBaHUM YesloBeKka. MeauKo-reHeTH4YecKoe
KOHCYyJbTHpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHUUECKOro rpy3a». DTHUYECKHUE aCIIEKThI
UCCIIIOBaHUN B 00JIACTH pelakKTUPOBAHMSI F€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue ¢akTopbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YeNlOBeKa K (PU3MUECKOMY M
XUMHUYECKOMY 3arps3HEHHUIO OKpyKarouiel cpenbl. ['eHeTHdeckas MperpacroiokKeHHOCTh
YyeJioBeKa K MaTOJOTUSIM.

JleMoHCTpanun

Tabmuupl u cxembl: «Kapuotun uyenoBeka», «MeTonbl M3ydeHUs T€HETUKU YeJIOBEKay,
«I'eHeTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHNEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Centekuusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkAE€HHUE CEeIeKIMM U JoMecTukauuu. Yuenue H. .
Bagunosa o LlenTpax npoucxoxIeHus 1 MHOrooOpas3usi KyJIbTYpPHBIX pacTeHui. Ponb cenexuuu



B CO3JJaHUM COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpT, MOpoa, IITaAMM. 3aKOH TOMOJIOTUYECKUX
psAloB B HacliencTBeHHOM n3MeHunBocth H. V. BaBuioBa, ero 3HaueHue Mg CENEKLIMOHHOMN
paboTHI.

MeTopl ceneKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOp: MACCOBBIM W MHAMBUYaIbHBIN.
DTtanbl KOMOWHAIIMOHHOW ceJieKuu. VcrbITaHue mpou3BoauTeNe 1Mo motoMcTBy. OTOOp MO
TEHOTHITY C IMOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XHMUYECKH MyTareHe3 KaK MCTOYHHK MyTalluid y KYJIbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonk30BaHre TEHOMHOTO PeaKTUPOBAHUS U MeTO0B pekoMOnHaHTHBIX JIHK aiis momy4uenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Tomyyenue mnonurmionaoB. BHyTpuBHMIOBas ruOpumu3anus. bBIU3KOpOACTBEHHOE
CKpelIMBaHKe, WM MHOpUAUHT. HepoicTBEeHHOE CKpelMBaHUe, WM ayTOpUIuHT. ['erepo3uc u
ero mnpuuuHbL. Vcmonp3oBanwe rerepo3uca B ceneknuu. OtrnanéHHas TUOpUIU3AIUAL.
[Tpeononenne Oecruioguss MEXKBHJIOBBIX THOPUAOB. JIOCTH)KCHHS CENCKIIMM PACTCHUH U
JKUBOTHBIX. «3e/1eHAs peBONOYUY.

CoxpaHeHHe U M3Y4YEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyei i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYJIbTYp. M3yueHue,
COXpaHeHue U YNpasjieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYUULeHUs CYUeCm8YIoWuUx U CO30aHUs HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM yucie ¢ NPUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHULL, NepedosblX uoell U
NepCneKmueHbIX MexHoL02UlL.

JleMoOHCTpaL U

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuer 1 cxembl: «L[eHTpBI MPOUCXOKICHUS U MHOTO00pa3us KyJbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIECACTBEHHON HM3MEHYUBOCTHY», «METOIbI CEIEKIINM,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKHBOTHBIX).

Jlaboparopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJABI M JOCTHIKEHUS CEJEKIIMH PACTeHH U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJ0rusl 1 CAHTEeTHYECKasA OHMO0JIOTHS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBbIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJWIMOHHAas OWOTEXHOJIOTHS: XJeOoleueHue,
MOJTYYCHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENNE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MUKpOOHOIOTHYeCKUX TexHooruil. [I[pon3BoacTBo Oenka, aMUHOKUCTIOT U BUTAMHHOB.

Co3maHve TEXHOJOTMM W MHCTPYMEHTOB  IEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUS TEHOMOB C IIEJIBIO TIOJYUYE€HUSI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEP KAIINX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Knerounass unxkeHepus. MeTtoapl KynbTyphl KJIE€TOK M TKaHEHl pacTeHUH MU >KHUBOTHBIX.
Kpuobanku. ComaTtnueckas THOpUAM3aIMs W COMaTHYEeCKHil sMOpuorenes. Mcmonmp3oBaHue
rarjiousIoB B CEJEKUUHU pacTeHuil. [lomyuenue MoHOKIOHANbHBLIX anmumen. Hcnonvzoeanue



MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHcTpyKIMs AWLEKIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METO/1 TpaHCIIaHTALUHU SAEP KIETOK.
Texnonozuu  0300po6nenus,  KyIbMUSBUPOBAHUS U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAsI U TeHHas MHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'e€Ha U KOHCTPYUPOBaHUE
pekombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXEHEPUHU.

Menununckue 6uorexnosnioruu. [loctrenomuas mudposas menununa. [11[P-nmuarnocTuka.
MeTaboI0MHBIN aHaTN3, TEHOLEHTPUYECKUI aHAIN3 IPOTEOMA YEIOBEKa JIJIsl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHne CTBOJIOBBIX KIIeTOK. TaprerHas Tepamnus paka. 3D-Ononnxenepus
IUTSE pa3paboTK (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUSI KOMILIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTHIl TpEXMEPHOro OMOMpUHTUHTA U ckaddoNIuHTa A pelleHus
3a71a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXxaHu3MoB (yHkiuonupoBanus PHK-
COJIeprKalIiX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuubet w  cxemsl: «/cnonb30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
MIPOU3BOACTBEY, «KieTouHast HHXXeHepus», «['eHHass nHKEeHepus».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHeHIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIUOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomonmonHas teopust Y. [lapsuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4dHas JIearenbHocTh Y. JlapBuHa.

JBuwxkymue cunsl 3Boironuu  BuAoB no Y. JlapBuHy (BBICOKas HWHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPTraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHst 3BOTIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAs OHosoryus. 3Ha4YeHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonaern, /. K. benses.

Tabmunel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma »KuBbIX
cyuiects (o Jlamapky)», «Mexanu3m GopMHUPOBaHUS IPUCIIOCOOICHUN Y PACTEHHUM 1 )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta myremectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«Dopmbl 60pHOBI 32 cyliecTBoBaHuE», «[lopoasl rony6eit», «MHorooOpasue KylnbTypHBIX GOpM
KarnycTb», «[lopoJpl AOMamIHUX >KMBOTHBIX», «CxemMa oOpa3oBaHHs HOBBIX BUIOB (mo Y.
JapBuHy)», «CxeMa COOTHOLIEHHWS [BWKYIIUX CUJI 3BOMIOLUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETUYECKON TEOPUHU IBOIIOLIUN.

Tema 2. MuUKpo3BoOIIOLUSA U €€ pe3yJIbTaThl



[Tomynsinust Kak sJeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJbl OLEHKU
TeHETUYECKOT0 pa3Ho00pas3us v CTPYKTYphI Monyssiiuii. MI3Menenne reHooH1a MOMYIISIINN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBIXKYIIKME CHJbI) HBOJIOUMH. MyTallMOHHBINA Mpolecc.
KomOunaTtuBHast n13MeHYHBOCTb. [[peli¢) reHOB — cityuyaiiHble HeHalpaBICHHBIE H3MEHEHHUS YacTOT
aeneid B monynsnusax. ddext ocHoBarens. Ipgpexm dOymuviiounozo eoprviuka. CHudiceHue
2EHeMU4ecKo20 pasHooopasus: npudunsl u cieocmsus. lIlposenenue sghghexma opeiigha ceros 6
bonvwux u manvlx nonynayusx. Murpauun. MW3omsmus nmonmynsuuii:  reorpaduyeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTYKTUBHAS).

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIMN, paspbIBalOmuid (Iu3pynTuBHbIN). [lomoBoi oTOOp.
Bo3HUKHOBEHHE U 3BOJIOIHUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcroco0IEHHOCT OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnoco0IeHnit y opranu3mMoB. ApoMopo3sl 1 uanoanantanuu. [IpuMeps! nprcrnocodaeHuii y
OpraHu3MoB:  Mopdoiorudeckue, GU3MOIOTHYECKUE, OUOXHMUYECKUE, MOBEJACHYECKUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MUKPOIBOIIOLMHU.
Wzomsiust — kimoueBoil  akTop BUAooOpazoBanus. [lyrh u cnocoObl BHUI000pa3OBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  »BoOmronmoHHON OWoNOTMM B pa3padOTKEe HAYYHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLuu

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

Tabnuupl u cxembl: «MyTallMOHHAs U3MEHUYHUBOCTBY, «IlomynsuoHHas CTpYKTypa BUia»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHNY,
«OKosoruyecKas HM30JSLMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHMIIBI AaypcKoil», «[lonmynsinuoHHbIE BOJHBI YMCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILIECTBOBAHHEY, «MHIyCcTpralbHbII MEJAHU3M», «Kusble HCKOIIaEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MXUBOTHBIXY,
«®Du3nonoruyeckue agantauuny, «I[IpucnocodbieHHOCTh OpraHU3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kputepun Buna», «Bupgsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrnocoObl
BugooOpa3oBanus», «l'eorpadpuueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«OKosornyeckoe BUI000pa3oBaHKEe BHUAOB cHHUL, «[lomummounsl pacrenuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3BEeper C
OpUMEpaMu Pa3InYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepel pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIINXCS PA3IMYHBIMHU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBIeHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB U HUX OTHOCHTEJbHas
EIeCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOPGHOIOTHIECKOMY KPUTEPHIOY.



Tema 3. Makpo3Bosouus 1 eé pe3yibTaThl

MeTtobl u3yueHus: MaKposBoIoLMU. [laneonTonornyeckue MeToabl U3y4E€HUS SBOIOLHH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHUE PSIIIBI OPTaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepHKOB U 0CTpoBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METObl M3YyYCHHS HBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsspHO-
reHeTU4ecKue, OMOXMMUYECKME M  MaTeMaTU4eCKUe METOJbl  M3YyYeHHs]  HBOJIOLUH.
['omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallM1 U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBWiIa) JBOMOUUH.  [lpunyun  cmeuvl  yHKYUIL.
HeobGpaTtumocTs 3BooLuM. AfantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JIOIAAN», «APXEONTEPUKC, «3BEpo3yObIe
auepsl», «Cterouedans», «Punnodurel», «CeMeHHble MAanoOpoTHUKWY, «buoreorpapuyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawanmpHble cTaguu 3MOPHOHATBHOTO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMUHBIE U aHAJIOTUYHBIE OPTaHbl», «PyIUMEHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YeJloBEeKa M LIMMIaH3e», «lJ1aBHbIC HaNpaBICHUA
3BOJIIOLIUMY, «OO0II1e 3aKOHOMEPHOCTH HBOJIFOLIHM.

ObopynoBanue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHayuHble TpPEICTaBICHMUSI O 3apOXKACHUU JKU3HMU (KpealuuoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposepkeHue oneitaMu @. Penu, JI. Cnamnannany, JI. [Tacrepa.
[TponcxosxaeHue sKu3HU U aCTPOOUOIIOTHSL.

OcHoBHBbIE ATanbl HeOpraHuueckoi Bostonuu. [lnanerapHas (reosorudyeckas) 3BOJIOLHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKUX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Mutepa u I'. FOpu. O6pazoBanue noinuMepoB U3 MoHOMepoB. KoalepBaTHas runoresa
A. U. Onapuna, runore3a nepsuyHoro OynboHa J[x. XonneiitHa, reHerndeckas rumnoresa I
Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'mibepra. @opmupoBanue MeMOpaH
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emnmum u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxponoyorust u e€ Meroasl. OTHOcuTenbHass M aOCOMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOrMUeckast mKaga: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HauanpHble aTanbl oprannyeckoi sBosonuu. IlosiBieHne u 3BOMIONMS MEPBBIX KIETOK.
Oomoniuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEeHHblE MUKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX  I'PyII
MHOTOKJIETOYHBIX OpPTraHU3MOB.



OCHOBHBIE 3Tambl JBOJIIOIUU BBICHIUX pacTeHuid. OCHOBHBIE apoMop(]o3bl pacTeHH.
Boixon pactenuii Ha cymry. [losiBiieHne ciopoBbIX pacTeHUH 1 3aBOEBaHNe UMU cyllid. CeMEHHbIE
pacreHus. [Iponucxox1eHne NBETKOBBIX PACTEHU.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB. IlepBbie XOpaoBBIS
KUBOTHBIC. JKH3HBb B BOJIE. DBOIOIMS NO3BOHOYHBIX. [IporcxoxacHne aM(puOuil M penTHITHi.
[TpoucxoxaeHne MIICKOMHUTAIUX © NTUIl. [lpuHnun kmodeBoro apomopdosa. OcBoeHHE
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXxeH, MpOoTEepO30H, MaIe030i, ME3030i,
KaifHO301. O01as XxapaKTepuCcTHKa KJIMMaTa U re0J0rHuecKuX mnpoueccos. [losBieHne u pacuBer
XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBHS W BIMSHHE HA Ta30BbI COCTaB
aTMocChepBhl.

MaccoBble BBIMUpAHUSI — HKOJOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctus
MaccOBBIX BbIMUpaHUil. COBpeMEHHBIH IKOJOTHYECKHH Kpu3uc, ero ocobenHoctu. [Ipobdiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHast cucTtemMa opranudeckoro mupa. [IpuHIUIBI KIaccuPHUKAIMU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaLuu

[Toptpersr: @. Pean, JI. Cnannanuaunu, JI. [lacrep, 1. . Meunukos, A. . Omapun, Ix.
Xonpeiin, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxeHus: xu3Hm», «Cxema omnbita C. Muiepa, I'. FOpu», «3Jrtanbsl HeopraHudeckon
sBoIOLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema 00pa30BaHUs DYKAPUOT MMyTEM cuMOHorenes3ay, «Crucrema )uBoi mpupoibl», «CTpoeHue
BUpyca», «Apomopdosbl pacteHuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIN,
«MHorokneTounsle  Bogopociany, «Mxu», «llanopoTHukn», «l'0JOCEMEHHBIE PACTECHUSY,
«Opranbl IBETKOBBIX pacTeHHi», «(CxemMa pa3BUTHS IKUBOTHOTO MHUpPa», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «UineHHUCTOHOTHER,
«Pv10BI», «3emHOBOIHBIEY, «IIpecmbikarommecs», «lItunpy, «Miekonuratoniuey, «Pa3purtue
JKU3HU B apXeMCKON 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTHe XKU3HHU B
NaJIe030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpEMEHHas CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTIEIOB, KOJJIEKIHWH HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIEe3HBIX
MCKOIIA€MBbIX, MYJISI’KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muepa—tOpu mno
M3Yy4EHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

JlaGopaTropHass pabora «l3ydeHHME W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTyeckas padora «3yueHne ocoOeHHOCTEH CTPOCHUS paCTEHUH pa3HBIX OTJEIIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun anTpononoruu. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKIEHUM YEIOBEKa. Pelnruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.



CxoncTBO 4yenoBeka € KMBOTHbIMU. (CHcTeMaTrhyeckoe IIOJIOKEHUE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKA C JKMBOTHBIMH: CpPaBHHTEIHHO-MOp(]oIorHuecKue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAIbHOW CHUCTEMBI.

JBmxymue cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMoJIoTH4ecKre, conuanbabie. COOTHOIICHHE
OMOJIOTUYECKHUX M COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaIUU aHTpoOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHME MOHTHABI — OOIIHMe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsiH U JI0JCH. ABCTPaIONUTEKH —
JIBYHOTME TMPEIKU JIoAci. YeloBeK yMelblid, MEPBbIE U3TOTOBICHHUS Opynuil Tpyna. YenoBek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JItoiel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —
o0uIMii mpeoK HeaHJepTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KaK BHJ JIIOJEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHbII COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIIOLMS COBPEMEHHOI'O uenoBeKa. EcTecTBeHHbBI OTOOp B MONYJSALUAX 4YeJIOBEKa.
Myranuonsslit mporecc U noaumopusm. [lomynsiuoHHbIe BONHBI, Ipeiid) reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYISAUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiine pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HErPOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHHs 4YeloBeKa Mo I[uiaHere. EauHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENLHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeoBeKa K pa3HbIM YCIOBHSIM OKpY>KarolIei
cpenpl. Bimsinue reorpadudeckoil cpeabl U apeida reHoB Ha MOPQOJIOTHIO U (U3HOJIOTHIO
YeJI0BEeKa.

MexIucuuIuiMHapaple  MeToAbl B ¢pu3nyeckoil  (OMOJIOTHYECKOW) AaHTPOIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTMsg M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  HOMYJISLUM.
buoconuanpHple  HMCCIIENOBaHUA  NpUPOAbI  4enoBeka.  McecinegoBaHue — KOIBOIIOLUU
OHMOJOrNYECKOro U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanuu

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

Tabmuupl u  cxembl: «MeToasl aHTpONOJIOTHHY, «['OJOBHOW MO3T  YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB», «CKEJIeT 4YeloBeKa W CKeJeT IIUMIIaH3e», «PyaumMeHTh u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBI AHTPOIOreHEe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbiply, «KpomanboHibly, «lIpeaku denoBekay, «ITallbl BOJIOIUH YETOBEKAY,
«PacslI yenoBekay.

O6opynoBaHue: MyJISDKH OKaMEHEJIOCTeH, MpeMETOB MaTepUAIbHON KYIbTYphI MPEIKOB
YenoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOTOTHUESCKUMU M OMOIEHCKUMU CIOKETaMu
MIPOUCXOXK/ICHUS YeloBeKa, (Gororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKEJeT
YEJI0BEeKa, MOJENb Yepera 4YelIOBeKa M 4Yepena IIMMITAH3€, MOJENb KHUCTH YEelIOBEKa U KHUCTU
HIMMIIaH3€, MOJIENIM TOpca MPEIKOB YEI0BEKa.

JlaGopaTtopnas pabora «M3yueHne ocoOEHHOCTEH CTPOCHHMsS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM).

IIpakTuyeckas padora «/3yueHue 5K0JOTHYECKUX aJaNTallUi YeTOBEKay.

Tema 6. Jkos10rUsi — HaAyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HA/IOPraHU3MEeHHbIX
CHCTEM C OKpY KaroLiei cpenoi



3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH Cpelibl: JIOKaIbHBIMH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM JUIS 4YelIOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eyoBeYecTBa € Mpuponod. POpMHpPOBAHHE SKOJOTUYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoiaoruny, «Metoasl skojgoruuy, «Cxema MOHUTOPHHTA
OKPYKarOLLIEH CpeibD».

JlabopaTropnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Oxonoruyeckue (GakTOpbl W 3aKOHOMEPHOCTH MX JeictBus. Knaccudukanus
DKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWEe, OWOoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux ¢akropos. [Ipasuno munnmyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotuueckue ¢akropbl. CBeT Kak skojorudeckuii pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIHEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKkonoruueckuii ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHHU3MBIL.
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocts kak skonorumueckuii dakrop. [IpucnocobneHus pacTeHHN K IOIIEPKAHUIO
BogHOro Oananca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHUIO K Boje. [IpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, MOYBEHHAas, TIyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOWTaHus
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

bruonornueckne putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kusuennslie ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbIe GOpMBI
pacTeHMii: JepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBBI.
KuzneHHsle (GOpPMBI JKUBOTHBIX: THAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTPOEHUs M 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO,  HaxJieOHHM4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONMHUYECKHE,
dopuueckue, dabpuueckue). 3HaYeHHE OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoOHCTpaL UK

Tabnuupl 1 cxembl: «JKosornyeckue (GpakTopb», «CBETOBOM CIEKTP», «IKOIOTHUYECKUE
IPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIE», «DHU3NOJIIOTUYECKUE aJanTallli >XKUBOTHBIX», «Cpeabl OOMTaHHSI OpPraHU3MOBY,



«buonornyeckue puT™MbD, «OKu3HeHHbIE GOPMBI pacTeHUIY, « KH3HEHHbBIE (OPMBI )KUBOTHBIX»,
«9KocHCTEMA IUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOro Jiecayn, «llemu nutanus»,
«XumunyectBoy, «llapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaamsm».

OO6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, INPHCIIOCOOJEHHBIX K BIIHUSHUIO
pasIMYHBIX ~ SKOJIOTMYECKUX  (AKTOpPOB, TIepOapHUM  CBETOJNIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHETIOOWBBIE M TEHEBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repbapuy 1 KOJJIEKLIUHU TEIJI0I00NBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTCHUMH,
yyyejga NTULl M 3Beped, repbapuu pacTeHuil, OoTHOcsuXcs K rurpoduram, kcepoduram,
Me30(pHTaM, KOMHATHbIE PACTEHUs IaHHBIX I'PYII, KOJJIEKIUH )KMUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpemax, repbapuM M KOJUIGKUIMH pACTEHHH M JKMBOTHBIX, OOJaJaroluX dYepTaMu
NpUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBUN JKU3HHU, TepOapuu M KOJJICKIHH
pacTeHUH M MKUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKLMHU KHUBOTHBIX, YIaCTBYIOIIUX B
pa3InYHbIX OMOTHYECKUX B3aUMOJCHCTBUSAX.

JlaGopaTopHas pa6oTa «BrIsgBieHIE TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHHIO CBETa.

Jladboparopnasi paGora «BbisiBICHHE TMPUCITIOCOOJICHUNA OPraHU3MOB K BIIHSHHUIO
TEMIIEPATYPBI».

Jladoparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUA».

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOrHYecKHe XapaKTepUCTUKU nomyisuuu. [lomysuus kak Ouojoruueckas cucremMa.
Ponp HeogHOpomHOCTH cpefbl, GU3NYECKUX OapbepoB U OCOOEHHOCTEH OHOJIOTMM BHUIOB B
(OopMHUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpbI OMyAlnid. OCHOBHbIE OKA3aTENIN NOMYIISIIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U IIOJOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

OKxojoruyeckass CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH NOMyJsiuuu. JuHamuka
NOMYJSIMK U €€ perysauus. buortnueckuil noteHMan nonyisiuuu. MoaenupoBaHie TUHAMUKH
nonynsiuuu. KpuBble pocta uucieHHOCTH mnomymsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YHUCICHHOCTU MONYNISALUNA: poJsib (AKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEIb
skosornyeckord HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoil Humm. [loTeHunanbHas u
pearn30BaHHas HUILIH.

Bun kak cucrema mnomynsauumid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHU.
OKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS W MUTpalUil JKUBOTHBIX. buosornyeckue WHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoHCTpanun

IToprper: Ix. Y. XaTunHCOH.

Tabmuie! 1 cxeMbl: « DKOJIOTHUECKHUE XapaKTePUCTUKU nonyasuun», «lIpoctpaHncTBenHas
CTpyKTypa mnomymsiuun», «Bo3pacTHele mnupamuzabl nonyasnun», «CKOpoCTb 3aceleHHs
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMM OpraHu3MamMmu», «Monenb skosornueckoil Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repdapuu pacTeHUM, KOJIEKIIUN KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Ixon0rus cood1mecTs. IKOJIOrHYECKHE CHCTEMBI.



CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsI3M MEXKIy OpraHH3MamMu B
OuoreHose.

Okocucrema Kak oTkpbiTas cucrema (A. Jx. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue O60ku 3kocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BeLECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNIM 3KocucTeMbl. buoMacca u npoaykius. DKOJI0rH4ecKre MUpaMuibl
yucesl, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cyKueccud. KimmmakcHoe — cooOIIecTBo.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOcUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
IKocucmemvl MyHOp, 1€c08, cmenell, NyCMblHb.

AHTpPOIIOT€HHBbIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus wmexay
AHTPONOTEHHBIMU U TPUPOJHBIMU HIKOCHCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢diopa u dayna.
CunaHTpOonM3amusi TropoAcKoil  (ayHbl. buomormdeckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHM3MOB B 9KOCHCTEMAX.
Ponv kackaonoeo agpghexma u 6udoe-30ughuxamopos (knrouesvix 6ud08) 8 GYHKUUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTOMYUBOCTH
OpraHU3MOB, MOMYJISIIUI M HSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOINOTEHHBIX
BO3JIEHCTBUIA.

Mexanuzmsl  6030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eucmeusi. MeTooI0oruss MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.

JleMoHCTpan U

IToptper: A. JIx. Tencnu.

Tabmuupl U cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCHCTEMA MIUPOKOJIIUCTBEHHOTO JIecay,
«9KocUCcTeEMa XBOWHOTO Jiecay, «DyHKIMOHAJIBHBIE TIPYNNbl OPraHU3MOB B HIKOCHCTEMEN,
«KpyroBopor BemiectB B 3Kkocucrteme», «llenmn mnwuraHus (macTOMIMHASA, JETPUTHAS)»,
«IKOJOTHYECKas MUPAMUJIa YUCEID», «IKOJIOTHIECKass MUpaMuia OMoMacch», « IKOJIOTHUECKas
nupamujia sHeprun», «OodpazoBanue Oonotay, «llepBuunas cykueccus», «BocctanoBienue jieca
IocJie moXxapa», « JKoCucTeMa 03epay», «ArpoueHos3», «KpyroBopor BelecTB U MOTOK SHEPTUU B
arporeHose», «I[Ipumepsl ypooskocucTem».

OGopynoBanue: repOapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesja TTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHU, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

JlaGopaTopHas padora «/3yyeHue pa3HOOOpa3usi METKUX MOYBEHHBIX WIEHUCTOHOTHX B
pa3HbIX IKOCHCTEMAX ).

IKekypeust «IKCKypcHsi B TUIIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOIOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHsl B arpodKocHcTeMy (Ha MOJIE UM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEMA



buocdepa — obmennanerapHas o0osouka 3eMiH, TJE CYIIECTBYET WJIM CYIIECTBOBaIa
xu3Hb. Pa3Butue npeacrasienuii o ouocdepe B pynax 3. 3tocca. Yuenue B. . Bepnanackoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocran. XKupoe BeniecTBo Onochepsl 1 ero GyHKIHU.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Ouochepsl Kak rio0aabHOMN
sKocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOTre0OXMMHUYECKUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD sBNICHHI B 6uocdepe.

3onansHOCTh OUoChepsl. [lonsTre o Gnome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOHHBIC
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpBs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa u QyHKIUS KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIINAaa U OMoC(hepHbIX
byHKUINH.

JdemoHcTpauMu

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

Tabmuubt u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepoaa B mpupoje», «KpyroBopor kucinopoaa B npupoae», «KpyroBopoTt BoIbl B IPUPOIE»,
«OcHOBHBIE OMOMBI CyN Y, «Knumatudeckue nosica 3emiuny, «Tyuapay, «Taiiray, «CMenanHbIi
necy, «llupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudyeckuii nec.

O6opynoBanue: repbapuy paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKaOIIas cpeaa

DKoJoruYecKkue KpU3UChl W HMX MpUuuHBL. BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHrne BoIHOM cpenbl. OXpaHa BOIHBIX
pecypcoB. Pazpymenne noussl. OxpaHa IMOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTPOTIOreHHOE BO3/ICHCTBHE HA PACTUTENILHBIN U )KUBOTHBIA MUpP. OXpaHa pacTUTEIHLHOTO
U KUBOTHOTO Mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl Tpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble ipupoubie Tepputopun (OOIIT). Boranuueckue cajapl U 300J0THYECKHUE TAPKU.

OCHOBHBIC IPUHIUIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOIBI. PannonamsHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHoJorudeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI100aJbHBIX 3KOJOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUS.

PazBuTne MeTOJOB MOHHTOpPHHTA pa3BHTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu IKOCUcmem u cnoco606 60pvovl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl: «3arps3HeHue aTMmocdepbl», «3arps3HeHue THuapocheps»,
«3arps3HeHue nouBbh», «I[lapHUKOBBIN 3P PerT», «Oco00 oXpaHseMble IPUPOAHBIE TEPPUTOPUNY,
«Mogienu yrpaBisieMOro MUPay.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHU 1 )KUBOTHBIX KpacHoli kauru Poccuiickoit
®enepanun, KpacHoil KHUIM permoHa.

MJIIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI



®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
POrpaMM CPETHETO O0IIero 00pa3oBaHusl: THUYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JAMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPaMMBbI 10 OMOJOTHUU BBIACIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kJIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOEXKJIeHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUNA pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIbTYpHI,
cnocobHoCcmu cmagums UEIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMHM, IPUHITHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOPA3BUTHUSI, PA3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOINOPSJIKY, YEIOBEKY TpyAa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeKHOr0  OTHOWICHMs K  KYJIbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3WTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacIIMpEeHHE KU3HEHHOI'O ONbITa U ONbITa ACSATEIbHOCTH B IPOLIECCE peaTn3allui OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO OTHOIIEGHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YyMEHUE YYHUTHIBaTb B CBOMX JIEHCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBHINIOJHEHHUS Y4€OHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a]1a4, YBAXXUTEIHHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS,;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaoctu 3a cBOM Kpaid, CBOIO
Ponuny, cBOM A3BIK U KyJIbTYpPY, MPOIILJIOE U HACTOALLEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJIEIUIO U TAMSITHUKAM IPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
NOHMMAHUS 3HAueHUsi OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HMU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJAMUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) d¢wusuyeckoro BocnUTAHHMS, (POPMHPOBAHUA  KYJBTYPbl 3/I0POBbSI M
IMOIMOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alys 3J0pOBOro U 06e30MmacHoro oopasa *Ku3HU (340POBOE MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYalUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aaKOroJs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENLHO BBITIOIHATH TAKYIO IEATETbHOCTh;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHaNbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSHKEHUHU BCeH
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHeE TTI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;



CIIOCOOHOCTH UCMOJIBb30BaTh MpUOOpeTaeMble MpU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU PEIICHUH MpOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM MPUPOAOINOIH30BAHUEM (COOIIOCHHE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAIOUIEH NPUPOIHON cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHIMAECMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHMAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKM M  OOILIECTBEHHOM IPaKkTUKH, OCHOBAHHOIO Ha JHAJOre€ KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMAaHUE creuupuKU OMOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (POPMUPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LEIOCTHOTO MPEICTABICHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH MpoOaeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHUHU JUIsI COBPEMEHHOW IMBHIIM3AIMU: 00ECIICYCHUS
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS Y€JIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
9KOJIOTHYECKHX MPOoOJieM U 00ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKPYXKAIOIIeT0 MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHH, YMEHHUE JelaTh O0OCHOBaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IICHHOCTH HAyYHOH NEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMU
NOTPeOHOCTAMH.

METAINIPEAMETHBIE PE3YJIbTATbBI
MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buoJOrusy BKIIOUYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHsS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MexXmpeMeTHbIE) 00LIeHayUHbIe IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAyYHON KapTUHBI MUpa



U crienu(rKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICJIOBaHMUEe, HAOIIOJEHNE, M3MEpPEHUE, SKCIICPUMEHT MU JPYTHE); YHUBEpCaIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHbIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYyYaroLIUXCs;
CIIOCOOHOCTh 00yJarmuxcst KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJbHbIE Yy4eOHbIC JEWUCTBHS B IIO3HABATEIILHOU U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMM Ha YpPOBHE CpelHEro ooOmero oOpa3oBaHUA Y
oOydatromierocss OyayT copmupoBaHBl MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE EHCTBUS,
KOMMYHUKATUBHBIE YHUBEpPCaJbHbIC YyueOHbIC JCHCTBUS, PEryJATUBHBIE YHHUBEPCAIbHbBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MetanpeameTHbie pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro ooiero odpazoBaHUs
JIOJKHBI OTpaXaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIH30BATh IPU OCBOCHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKAlUU, OOOOIIEHUS), PACKPBIBATH CMBICH OHMOJOTHYECKUX MOHSTUN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

ONpENENATh LENU JeATeTbHOCTH, 3a/laBas HapamMeTpbl W KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMU IICJISIMHU;

UCIIONIb30BaTh OMOJIOTMYECKHUE MOHATUS ISl OObsCHEeHUs (AKTOB U SIBICHUN KUBOU
IPUPOJIBI;

CTPOUTD JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, I€TyKTUBHbBIEC, 10 AHAJIOTHUH ), BBISIBIISITH
3aKOHOMEPHOCTH M MIPOTHUBOPEYMSI B PaCCMAaTPUBAEMBIX SBJICHHIX, (POPMYJIUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA IS MPEACTABICHUSI CYILIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PAa3JIMYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh IUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YIHTATOB IIEJISM,
OIICHUBATh PUCKHU MOCIIECACTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIIEIOBATETLCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY MOUCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHNS,

WCIIOJIB30BaTh PA3JIMYHbIE BUJBI ACATEIHPHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;



(GopMHpOBATh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMHHOJIOTHUEH, KIIIOYEBBIMU
HMOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIAT [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBAaTh 3ajady, BBIIBUIaTh
TUIOTE3y €€ PELICHNUs, HAXOJUTh apIryMEHTBHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEILICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYIO M  IPAKTHYECKYI0  0O0IacTH
KHU3HEIEATEIHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUT'aTh HOBBIE WJEM, NpPE/Ularatb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMAIHH (TEKCTe Y4eOHOrO MOCcOoOws,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI MPH IOHCKE U O0TOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBiIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpManneil: TPUMEHITh XUMHUYECKUe, (PU3MUecKrne M MaTeMaTH4eCKHe 3HAKH W CHMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJaJ€Th HABBIKAMU PpACHO3HABaHUS M 3alIMThl UHGpOpMaNMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBIMIONHEHUS TMpeIaraéMoi 3aJadd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(PIUKTHBIX CUTyallli, YMETh CMATYATh KOHPIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXHUTEIHHOE OTHOIICHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;



pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsS C HCIOJB30BAHUEM SA3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIAHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHnH OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEeILICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTL M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUJIaH JEHCTBUM, PACIIPEAEIIATH POJIA C Y4ETOM MHEHUM
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHUBATh UAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UI BBIABICHHUS NpoOJIeM M HUX pELIeHHUs B
KU3HEHHBIX M YUE€OHbIX CUTYallUsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUI L[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOIICHUIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BATCIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH pPelIeHHs MpoOiIeMbl ¢ YUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JaCTsIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIU3€ PE3YJIbTATOB JAEATEIbHOCTH;



IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH IPYTOTr0O YeIIOBEKA.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus yueOHoro mnpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHue NpopuIbHOTO 00yYeHUsT 00yUJatoImuXCs
6uonornu. OHYM BKITIOYAIOT: CieUU(UIecKre It OMOJIOTUU HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHMM M UX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a TAKKE B pealbHBIX
YKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHbI 10 TOAaM U3yUYCHHUS.

[IpeameTrHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npeamera «buonorus» B 10 knacce n0OIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHNUN €CTECTBEHHO-HAYUYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI M PELICHUH
po0JieM pallMOHAIIBHOTO PUPOIOINOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIINe
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOperyJsiliMsl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounass teopuss T. IlIBanmna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOI0 MOKOJIEHMS, pacIIEIJICHUs, YUCTOTHI raMeT, HE3aBUCUMOro HacienaoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctu H. WM. BaBuiosa), npuHUumsl
(KOMILIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMH, )KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaXxX pacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHAa BellecTB (METa00I13M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPOGHOIO U reTepoTPOHOr0 TUIIOB MUTAHUSL, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHH,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TE€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMWJAMM KJIETKM M UX (PYHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHUi, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEeMaMHU OpraHoB U HX
GyHKIUSAMHE, MEXAY JTanaMu oOMeHa BeIIeCTB, dTalaMHM KJIETOYHOTO LHKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalmaMM HMOPHOHAIBHOTO pPAa3BUTHUSA, TE€HOTUIIOM M (DEHOTUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISBISITh OTIMYMUTEIbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PAaCTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl J0KA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,



yYMEHUE pelaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIIATh IPUUYUHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TMPOLIECCAMU U SIBICHUSMH, JI€aTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU OJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPAaTOPHbIE M MPAKTUYECKUEe paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys 1eNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJYyYCHHbIE Pe3yJIbTAThI U I€1aTh BHIBOBI;

YMEHHUE y4yacTBOBaThb B y4eOHO-HCCIEN0BAaTEIbCKONH paboTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MeIUIUHe, POBOAMMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U IMYOJIMYHO IPEICTAaBIATh
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLICHUBAThH 3TUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEI0BAaHUI B 00JIACTH OHOIOTUN
U MEIUIMHBI (KJIOHUPOBaHME, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBIEHHOE H3MEHEHUE
reHoMa U CO3/IJaHH€e TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIiel mpodecCHOHaTbHON NeSTEIIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
IPOMBIIIJICHHOCTH, YIIIyOJIATh 103HABATEIbHbII HHTEPEC, HAIIPABICHHbII HAa 0CO3HAHHBII BEIOOP
COOTBETCTBYIOLIEH Ipodeccur 1 NpoAoIKEeHHE OMOIOTHYECKOro 00pa3oBaHUs B OpraHMU3aLUAX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenmMera «buonorus» B 11 knacce 1OIAKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MecTe U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
NOPUPOBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, & TAKXKE B PEIICHHH BOIPOCOB
PaLMOHATIBHOTO IPUPOJIOIIOIB30BaHMSL, U B (POPMUPOBAHMU LIEHHOCTHOT'O OTHOLIEHUS K IPUPOJE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUHCKHX U 3apyOexHbIX YuEHBIX-OMOJIOrOB B pa3BUTHE
OuoJioruu;

YMEHME BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUsS U
NOHMMaHHE CYIIHOCTH OCHOBOIOJArarouX OWOJOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopun (3BoironoHHass Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
sBosroiun, B.W. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonacrsa K. M. bapa), npasuna (Munumyma 1O. JIubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIAJ€Th OCHOBHBIMM METOJAaMH HAy4yHOrOo TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, W3MEpPEHUE,
HaOJroIeHne, YKCIEPUMEHT), CIIOCO0aMM BBISBICHHUS U OLIEHKM aHTPONOI'€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOlE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUYECKOTO U CUMIIATPUUECKOTO BHJI000pa30BaHMsI, BIUSHUS ABMKYIINX CHJ 3BOJIOIMU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBA3H MEX1y IIPOLECCAMH BOJIIOLINHU, IBHKYILIUMU CUIIaMH
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3JIUYHBIX HKOCUCTEM M THPUCHOCOOJIEHUSIMH K HUM
OpPraHU3MOB;



YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUI0OB
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTellbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TpYIII,
B3aMIMOCBSI3M OPTaHU3MOB WM Cpebl OOWTaHWs, €AMHCTBA UYEIOBEYCCKUX pac, HEOOXOIMMOCTH
COXpaHEHHUSI MHOT000pa3usi BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOILI U
YeJI0BEYECTBA,

YMEHHE peniaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJICTyeMbIMU OMOJIOTUYECKUMU TPOIIECCAMU U SIBJICHHUSIMH, JETaTh BBIBOJIBI U MPOTHO3BI HA
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ y4eOHBIM U JIa0OPAaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAIbHBIMUA CpPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMS, aHATM3UPOBAThH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIENOBATENbCKOM paboTe 1Mo OMOJOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOIIECTB, M MYOJUYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYCCKUX KOHPEPEHITUSX;

YMCHHE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKIACHUM IKU3HHU, UYEIOBEKA U
YeOBEUYEeCKHX pac, O MPUYMHAX, MOCIEICTBUAX U CHOCO0aX MPEAOTBpAIEHUS TII0OATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHaATbHON ACSITEITLHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUITNHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIHCKOTO XO35HCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIITYOJISITh MO3HABATEIbHBIN
WHTEpEC, HAMpPaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMLIEH MPOhEeCcCHH U MPOJI0IKEHUE
OMoIOTHYEeCKOro 00pa3oBaHUsI B OPTaHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
oOpazoBaHus.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBble crucTeMbl U UX H3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanmu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTHKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eneTrKa yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUs 4
17 PesepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 3apoxIeHUE U PA3BUTHE IBOJIOIIMOHHBIX 4
NpeCTaBICHUN B OMOJIOTHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [TpoucxosxxaeHue U pa3BUTHE )KU3HU Ha 15 15
3emie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrusg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
7 OpraHu3msl 4 cpesja 0OUTaHUs 9 1.5
8 DKOJIOTHS BUIOB U TIOMYJISIIAN 9 0.5
9 DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — riobaibHas SKoCUCTEMA 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
* buonorus. buonorndyeckue cuctemsl u mporieccol, 10 kiace/ Tepemor A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHUYeHHOM O0TBETCTBEHHOCTHIO « MO1]
MHEMO3HNHA»
* buonorus. buonornyeckue cucteMsl U nporieccsl, 11 kimace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO « O]
MHEMO3HWHA»»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET






		2023-10-28T13:21:05+0400
	Титов Сергей Николаевич




