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PABOYASA ITPOI'PAMMA
IO YYEBHOMY IPEJMETY «bHOJIOI'US» B 10-11 KITIACCAX
(Yriy0JieHHbIH YPOBEHb)

TlosicHuTeILHAA 3aNMUCKA

Pabouass mporpamma mo Owmosyoruum (yriayOJIeHHBIH ypOBEHb) HA YPOBHE CpETHEro OO0Iero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBAaHUMM K pe3yJbTaTaM OCBOCHHS MPOTpPaMMBbl cpeaHero oOmero o0pa3oBaHUs
denepabHOTO TOCYAAPCTBEHHOTO 00pa30BATENBHOTO CTaHAapTa CPElHEro o0lmero odpa3oBaHUs, YTBEPKIEHHOTO
npuka3oM MunuctepcTBa npocsemieHust Poccuiickoit @eaeparun ot 12.08.2022 Ne732 «O BHeceHHH M3MEHEHUH B
(henepanbHBI TOCYJApCTBEHHBIH 00pa3oBaTeNbHBIA CTAaHAAPT CpemHEro oOImero oOpa3oBaHWSA, YTBEPIKICHHBINA
npukazoM MuHucTepcTBa o0pasoBanusa U Hayku Poccuiickoir ®enepauun ot 17.05.2012 Ne 413 «O06 yTBepKaeHUH
(denepasbHOr0 rocyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CpeAHEero odmero obpa3oBaHUs», (elepaibHON
0o0pa3oBaTeiIbHOM INporpaMMbl CpeaHero ooOmero oOpa3oBaHMA, YTBEP)KACHHOW  mpuka3oM MuHHCTEpcTBa
npocBemennsi Poccuiickoit @eneparun ot 18.05.2023 Ne 371, a Takke OpUEHTHPOBAaHA HA IICIICBBIC MPHOPUTETHI,
chopMyIupoBaHHbIE B eiepanbHoii pabouel MmporpaMMe BOCITHTAHHS.

[IporpamMmma mo Oumomnoruu Ha ypoBHE CpefaHero obmiero oOpa3oBaHWs pa3paboTaHa Ha ocHOBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanmu B Poccuiickoit @enepanum», ®I'OC COO, Konmemnmun
npernojaBanusl y4eOHOro mnpeamera «bHOJOTHS» W OCHOBHBIX MOJOXEHUH (enepansHOi paboueil mporpaMmsl
BOCTIUTaHUSI.

buonorust yrayonénnoro ypoBHs m3yueHust (10—11 xmaccel) sBisieTcs OXHUM M3 KOMIIOHEHTOB IPEIMETHOMN
obomactu «EctecTBeHHO-HayuHble TpeaMeTh». Cormacro mnonoxenusm PIOC COO mnpodunbHble y4yeOHBIE
MpeaMeThl, U3ydaeMble Ha YIIIyOJEHHOM YpOBHE, SBIISIIOTCS cIOcoOoM muddepeHnnanud oOydeHUs] Ha ypOBHE
cpemHero oOmiero oO0pa3oBaHUS W IMPHU3BAHBI O0ECIICYUTHh MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIUM, CPEIHHM
o0mwM, cpemHuM TpPOGECCHOHANBHBEIM M BBICIINM 00pa3zoBaHHEeM. B TO ke BpeMs KaXAbIH M3 ATHX y4eOHBIX
MPEeIMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha TPUOPUTETHOE pelIeHHe 00pa3oBaTelbHBIX, BOCIUTATEIBHBIX H
Pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX C MPOQOpHEHTalel 00YJaIOIMXCs U CTUMYJIHPOBAaHHEM MHTEpeca K KOHKPETHOM
00JacT HAyYHOTO 3HAHMS, CBA3aHHOTO C OMOJIOTHEH, METUITUHON, DKOJIOTUEH, TICHXOIOTHEH, CIOPTOM WIJIH BOSHHBIM
JIEJIOM.

[Iporpamma o Ouonoruu Ma€t MpejacTaBlieHUE O LENU M 3a/a4ax u3ydeHus yueOHoro npeamera «buonorus» Ha
yriayOnéHHOM YpOBHE, onpeaessieT 00s3aTesibHoe (MHBapHaHTHOE) MPEIMETHOE COJIEPKAHKE, €r0 CTPYKTYPHPOBaHHUE
[0 pas3genaM W TeMaM, paclpelelieHHe IO KiIaccaM, PEKOMEHIYET IIOCIIeI0BATENbHOCTh H3y4YeHHsl y4eOHOro
MaTepuaia ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO Mpoliecca, BO3PacTHBIX
ocoOeHHOCTEH OOydarommxcs. B mporpamme 1mo OHONOTHM peaqn30BaH NPUHLMUI MPEEMCTBEHHOCTH C M3yYCHHEM
OMOJIOTUM Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHusi, Onarojapst 4eMy NpPOCMAaTpHBAcTCA HAlpaBlIEHHOCTb Ha
nocjeayolee pa3BUTHE OMONOTHYECKWX 3HAHWH, OPHEHTHPOBAaHHBIX Ha (DPOPMHUpPOBAHME ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, IKOJIOTUIECKOTO MBIIIICHHUS, PEJICTABIICHUH O 3JI0pOBOM 00pase *H3HH, Ha BOCITUTAHUE OEPEKHOTO
OTHOUICHUS K OKPYKaIoLIel NpUpoAHOi cpeae. B mporpaMmme no GHMOIOTMHU TakxKe MOKa3aHbl BO3MOYKHOCTH y4eOHOTO
npenmera «buonorus» B peanmzanuu TpedoBannii ®I'OC COO k TuiaHUPyEeMbIM JIMYHOCTHBIM, METAIIPEMETHBIM H
MPeIMETHBIM pe3ylibTaraM OO0y4eHUs ¥ B (POPMHUPOBAHUN OCHOBHBIX BHJIOB YUEOHO-ITO3HABATENLHON JEATEILHOCTH
00YyYaroIIMXCs 110 OCBOSHHIO COJEP)KaHUsI OMOIOTHYECKOro 00pa3oBaHMs Ha YPOBHE CpeHEro o0Iiero oopa3oBaHusl.

[IporpamMmMa 1mo OHONIOTMM SBJISIETCS OPUEHTUPOM [UIS COCTABJIICHMS aBTOPCKUX paboduX MporpaMm. ABTOpaMHu
pabouux mporpaMM MOKET OBITh MPEJUIOKEH CBOHM MOJXOJ K CTPYKTYPUPOBAHUIO U TOCIEIOBATEIEHOCTH H3YUCHHUSI
yueOHOro marepuaia, cBo¢ BHIEHHE croco0oB (popMupoBaHus y oOyyaromuxcs NpeAMETHBIX 3HAHUM M yMEHUH, a
TaKXe METO/I0B BOCIIMTAHMS U Pa3BUTHS CpeACTBAaMH yueOHOro npenmMeta «bromorusy».

buonorns Ha ypoBHEe cpemHero obmero oOpa3oBaHHA 3aBEpIIAET OHMOIOTHYECKOE OOpa3oBaHHE B IIKOJE W
OpPHEHTHPOBAH Ha pacCUIMpPEHUE U YIrIyOJieHHe 3HaHMH 00YJaroluXcsl O )KUBOU MPUPOJIE, OCHOBAX MOJIEKYIISPHOW U
KJIETOYHOW OMONIOTHH, SMOPHOIOTUY U OMOJIOTHH Pa3BUTHSI, TEHETHKH, CEJIEKIINH, OMOTEXHOIOTUH, YBOITIOLUOHHOTO
YUYEHHSI U 3KOJIOTHH.

Uzyuenne ydeOHOro mpenmera «buonorus» Ha yriayOJNeHHOM YpOBHE OPHEHTHPOBAHO HA TIOATOTOBKY
00yJarommxcsi K MOCIeAyIOMEMY MOIYYeHUIO0 OMOJIOTHYECKOro oOpa3oBaHUs B By3aX W OPraHU3ALMSIX CPEIHErO
npodeccuoHanbHOro oOpa3zoBaHusi. OCHOBY €ro COJIEpXKaHMs COCTaBISIET CHCTEMa OMOJIOTHUECKUX 3HAHUH,
MOJYYEHHBIX TIPU W3YyYEHHH OOYYAIOIIMMHCS COOTBETCTBYIONIMX CHUCTEMATHYECKHX Pa3JielIoB OMOJIOTHH Ha YPOBHE
OCHOBHOTO 0011er0o 00pazoanusi, B 10—11 kinaccax T 3HaHUS MMONYYarOT pa3BuUTHE. Tak, paclIMpeHbl H YIioyOJleHbI
OMONIOTHYECKUE 3HAHUSI O PACTeHMAX, JKUBOTHBIX, TpubOax, OakTepusx, OpraHM3Me 4YeNOBEeKa, OOLIUX
3aKOHOMEPHOCTSIX JKU3HH, JOIOJHUTEIBHO BKIIOUEHbI OMOJIOTHYECKHE CBEICHUS IPUKIAJAHONO M IIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI U IOCIEAyIolero Beloopa mnpodeccuu. BozmorxkHa
TaKKe MHTerpanus OMOJOrMYECKHX 3HAHHH C COOTBETCTBYIOIIMMH 3HAHHMSAMH, MOJTYYEHHBIMH OOYYarOIIUMHUCS IIPH
W3y4YeHHU QU3UKH, XUMUH, Teorpaduu 1 MaTeMaTrKy.



CrpykTypa nporpaMmsl 10 OHMOJIOTMH OTPa)kaeT CUCTEMHO-YPOBHEBBIN U IBOJIIOLMOHHBIA HOAXOIbl K U3YUECHUIO
ouonorun. CornacHo UM, U3y4atoTCsl CBOMCTBA H 3aKOHOMEPHOCTH, XapaKTEePHbIE AJIS )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpTaHU3allH, SBOJIOLIH OPTaHUYECKOro MUpa Ha 3eMiie, COXpaHEeHHsI OMOJIOTHIECKOro pa3HooOpasus mianeTsl. Tak,
B 10 kxjacce m3ydaroTCs OCHOBBI MOJEKYJSIPHOW M KIETOYHOW OWONOTHH, SMOPHOIIOTHM W OHOJOTHH Pa3BUTHS,
TCHETHKH U CEJEKLUNH, OMOTEXHOJIOTUH U CHUHTETUYECKOW OMOJIOTMHM, aKTyalU3UPYIOTCS 3HAHUSA OOYdYaIOIIMXCS IO
0OTaHUKE, 300JI0TUH, aHATOMHUH, (PU3HOJIOTUH YenoBeka. B 11 kimacce M3ydaroTcsi BONIOLMOHHOE YY€HHE, OCHOBBI
9KOJIOTHH U YUeHHe 0 Ouocdepe.

Buonorust npusBan 006ecreunTh OCBOCHHE 00YYAOIIMMUCS ONOJIOIMYECKUX TEOPUI U 3aKOHOB, HJIEH, IPUHIUIIOB
W TpaBWi, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBCHHO-HAY4YHOW KapTHHBI MHpa, 3HAHUH O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSX KJIETKH, OpraHu3Ma, NOMyJIsIIrU, ONOLIEHO3a, SKOCUCTEMBI, O BBIAAIOLIMXCS HAYYHBIX
JOCTHKCHHSAX, COBPEMEHHBIX HCCJIECIOBAaHUSAX B OMOJIOIMHM, NMPHUKIAIHBIX aCHEKTax OMONOTMYecKuX 3HaHWH. [lns
Pa3BUTHS U NOJAEPKAHUS HHTEpeca 00yJaroIMXCs K OMOIOTHH HAPALY CO 3HAYUTEILHBIM 00BEMOM TEOPETUYECKOTO
MaTepuaja B COACPKaHMM HPOTrpaMMBbl MO OHONOTHH MPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTaHOBICHHS U
pasBUTHA TOM MM HMHOM oOsacTh OHOJNOTWH, BKJIAZAOM OTEUYECTBEHHBIX M 3apyOeXHbIX YUYEHBIX B PpeEIICHHE
BaXHEHIINX OMOJIOTUYECKUX M IKOJIOTHUECKHUX IPOOIIEM.

Henp m3ydyenus yueOHOro mpenmera «buosnorus» Ha yriayOn€HHOM ypOBHE — OBJIQACHHE OOydYarolIUMHCS
3HAHUSIMUA O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHU3alyy XUBBIX CHCTEM Pa3HOTO paHTa M MPHOOpPETEHUE YMEHHH
WCTIONB30BaTh 3TU 3HaHUS B (JOPMUPOBAHMU MHTEpeca K OonpenesiéHHoi obnacti npodeccHoHaIbHON AesITeIbHOCTH,
CBSI3aHHOI ¢ OnooTHel, WK K BRIOOPY Y4eOHOTO 3aBeJIeHNs ISl TPOIOJKEHHUS] OMOIOTHIECKOT0 00pa30BaHHsI.

Hoctmwxkenne nenu wusydeHuss ydeOHoro mpenmera «buonorus» Ha YriyOn€HHOM ypoBHE oOecreurBaeTcs
peLICHUEM CIIEIYIOLINX 3a/1a4:

OCBOCHHE OOYyYAIOMIMMHCS CHUCTEMBI OHOJOTHMYECKHX 3HAHWH: OO0 OCHOBHBIX OHOJOTHYECKHUX TEOPHSIX,
KOHIICTIIMSIX, THIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX M TpaBHJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYI0 KapTUHY MHpPA; O CTPOSHUHM, MHOTOOOPa3HH U OCOOCHHOCTSIX OMOJOTHYECKHX CHCTeM (KJIETKa, OpraHu3M,
TIOTYJISINSA, BUI, OHOTEOIeH03, Orocdepa); O BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTH;
O3HAaKOMJIeHHE OOyJaromuxcss € METOJaMH TIO3HAHHWS JKUBOW MPUPOABI: HCCIEJOBATENCKUMHU METOAaMHU
OMOJIOTHYECKUX HayK (MOJIEKYJSPHOM M KJIETOYHOW OWOJIOTHH, SMOPHOJOrMH M OWOJOTHW Pa3BUTHsL, TEHETHKH W
CeNIEeKIH, OMOTEXHOJIIOTUN U CHHTETHYECKONH OMOJIOTHHM, HMaJCOHTOIOTUH, 3KOJIOTHH); METOAAMH CaMOCTOATEILHOTO
MpoBeeHNsI OMOJOrHYECKUX HCCIE0BaHi B 1abopaTopu U B MpUpojie (HaOIroeHUe, H3MEpEeHUe, SKCIICPUMEHT,
MOJICIUPOBAHUE);

OBNIaJIcHUE OOYYAIOUIMMHUCS YMEHHUSIMH: CaMOCTOSTEIbHO HAXOIUTh, AaHAIM3UPOBaTh M  HCIOJIb30BATh
OMOJIOTHYECKYIO0 HH(OPMALIUIO; TI0Ib30BATHCS OMOJIOTMYECKOM TEPMUHOIOTUEN U CUMBOJIMKOM; YCTaHABIMBATh CBSI3b
MEXJy pa3BUTHEM OWOJOTHMH W COLMAIBLHO-DKOHOMHUYECKUMH M DSKOJIOTHUYECKUMH IPOOJIeMaMu YeIOBEUeCTBa;
OLIEHUBATh TOCJICACTBUS CBOCH JESTEIBHOCTH IO OTHOLICHHIO K OKPY)KaloLled NPUPOIHOU cpene, COOCTBEHHOMY
30POBBIO U 3/I0POBBI0 OKPYXAIOIIUX JIIOJCH; 0OOCHOBBIBATE M COOJIIOAATH MEpbl MPOQUIAKTUKY MHGEKIMOHHBIX
3a00JIeBaHUi, NpaBWia TIOBEICHUs B MPUPOJe M obecriedyeHns: 0e30MacHOCTH COOCTBEHHOW >KU3HEACSATENLHOCTH B
Ype3BhIYAMHBIX CHUTYAlMsIX NPHPOJHOTO M TEXHOTEHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIC Hay4HBIC
OTKPHITHA B 001aCTH OHOIIOTHH;

pasBuTHE y OOY4YaIOUIMXCSI HMHTEIUIEKTYyalbHBIX W TBOPUYECKUX CIHOCOOHOCTEH B IMpolecce 3HAKOMCTBA C
BBIJIAIOIIMMUICS OTKPBITUSIMH W COBPEMEHHBIMH HCCIICIOBAaHUSMU B OWOJIOTHMH, pEIIaeMBIMH €10 MpolieMami,
METOAOJIOTUEH OHMOJIOTMYECKOr0 HCCIEIOBAHUS, IPOBEACHUS OSKCICPUMEHTAIBHBIX HCCIEIOBaHUN, pELICHHs
OMOJIOTHYECKUX 33/1a4, MOAETUPOBAHUS OMOJIOTHYECKUX 0OBEKTOB 1 IPOLIECCOB;

BOCIIUTAHNE Y O0YYalONIMXCsl IEHHOCTHOTO OTHOIICHHUS K JKUBOW TPUPOJIC B IIEJIOM H K OTICIBHBIM €€ 00beKTaM U
SIBIICHUSIM; (DOPMUPOBAHUE DKOJOTHMUYECKOM, T€HETUIECKOW TPAMOTHOCTH, OOIIEH KyJIbTYphl TIOBEICHUS B MPHPO/IE;
WHTETPallii €CTECTBEHHO-HAYYHBIX 3HAHUII;

npruoOpeTeHrne 00yJYaroIUMICS KOMIIETEHTHOCTH B PallMOHAILHOM IIPHPOAONONB30BaHAN (COONIOICHHE MTPABUIT
MOBEJICHUSI B MPHUPOJIC, OXPaHbl BHJOB, dKOCHCTEM, Onocdepbl), COXpaHEeHHH COOCTBEHHOTO 3JI0POBBS U 3JI0POBbS
OKpyXaromux Joged (coOmogeHuss Mep npoWIaKTUKH — 3a0oneBaHuid, oOecriedyeHne  0e30MacCHOCTH
KHU3HEIESITEIbHOCTH B YpPE3BBIYAMHBIX CHUTyalMsAX NPUPOJHOIO W TEXHOTCHHOI'O XapakTepa) Ha OCHOBE
HCIIOJIb30BaHUs OMOJIOTHYECKUX 3HAHWIA U YMEHUH B MIOBCEIHEBHOM KU3HHU;

CO3JIaHHE YCJIOBHH Ui OCO3HAHHOI'O BbIOOpa OO0YYarOIIMMHKCS WHAWBUAYaATbHOH 00pa30BaTelIbHOM TPacKTOpHUH,
CIOCOOCTBYIOLIEH MOCIenyomeMy IpOPEecCHOHATEHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUM C MHAMBHUIYAIbHBIMU
WHTEpEeCcaMU M IOTPEOHOCTSIMU PETHOHA.

OOi1ee YUCI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl M3yUeHHs1 OMOJIOTMH Ha yriyOJjeHHoM ypoBue, — 204 yaca: B 10
knacce — 102 waca (3 vaca B Henento), B 11 kiracce — 102 gaca (3 yaca B Heienro).

Ot0op opranu3anMoOHHBIX (OPM, METOJIOB U CPEACTB 00yUCHHS OHONIOTUN OCYIIECTBISAETCS C YUETOM CeUU(UKU
€ro COJEp)KaHUs U HalpaBJICHHOCTU Ha IPOAOJDKEHHE OMOJIOTHUECKOro 0Opa30BaHMsS B OPraHU3aALMAX CPEIHEro
Mpo¢eCCHOHANBEHOTO U BBICIIETO0 00Pa30BaHMSI.

OOs3aTeNIbHBIM ~ YCIIOBHEM TIpH  OOyYeHMHM OWOJOTMHM Ha yIIyOJIEHHOM YpOBHE SABJSETCS IPOBEICHUE
Ja0OpaTOPHBIX W TMpaKTHYeCKuX pabor. Taxke ydacTre 0OYyJarONIMXCS B BBIIOJHEHUH IMPOCKTHBIX M yIeOHO-



HCCIIEIOBATENbCKUX paboT, TeMaTHKa KOTOPBIX OIPENEeNseTcsl y4UTeJeM Ha OCHOBE MMEIOIIUXCS MaTepUajbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBHH.

Copepxanne o0yyenus B 10 kiacce.

102 9, u3 HUX 1 9 — pe3epBHOE BpeMs.

CopnepxaHue IporpaMmbl, BEIIEJICHHOE KYPCHBOM, HE BXOAUT B IIPOBEPKY IOCYIAapPCTBEHHOM UTOTOBOM aTTCTALlUK
(THUA).

Tema 1. Buonozus kak Hayka.

CoBpemenHast Ouojorus — KOMIUIEKCHas Hayka. Kparkas ucropus pa3sutus Ouosiorun. buosnornueckue Hayku u
u3ydaeMmble UMH IpobaeMbl. DyHIaMeHTaIbHBIE, IPUKIIaIHbIE U TOUCKOBBIC HAYYHbIE NCCIIEIOBAHUS B OMOIOTHH.

3naueHue Ouonormd B (HOPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-HAyyHOHM KapTuHbl Mupa. I[Ipodeccun,
CBsI3aHHbIE C Ouosorueil. 3HayeHWe OWOJIOTMM B TNPAKTUYECKOH [EATEIbHOCTH YEJIOBEKa: MEIUIMHE, CEIbCKOM
XO03s11ICTBE, MPOMBILIEHHOCTH, OXpaHe MPUPOJIBI.

HemoHcTpanuu:

[Moprpersr: Apucrotens, Teodpacr, K. Jlunameit, X.b.Jlamapk, Y. Jdapsun, V. Iapeeit, 1. Menzaens,
B.W. Bepuanckmii, W.II. [TaBmos, W.U. Meunuko, H.U. BaBunmo, H.B. Tumodeen-Pecorckmii, Jx. YoTcoH,
@. Kpuk, JI.K. benses.

Tabnuie! 1 cxembl: «CBsi3b OMOJOTHU C APYTUMH HayKammy, «CrcTeMa OMOJIOTHYECKUX HAYK.

Tema 2. 2Kugvie cucmemsl u ux usydexue.

JXKuBble cucTeMbl Kak NpeaMeT u3ydeHust Ononoruu. CBOHCTBA KHMBBIX CHCTEM: CIUHCTBO XMMHUYECKOTO COCTaBa,
JTUCKPETHOCTh M IIEJIOCTHOCTh, CJOXHOCTh MU YIOPSJIOYEHHOCTh CTPYKTYpBI, OTKPBITOCTH, CaMOOpPTaHM3allUs,
CaMOBOCIPOU3BEACHHE, Pa3IPAKUMOCTb, U3MEHUUBOCTB, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOUHBIN, TKAHEBBIM, OPraHU3MEHHBINA, TOMYJISILIUOHHO-
BUOBOW, 9KOCHCTEMHBIH (OHoreoneHoTnueckuii), ouochepusiii. [Iporneccel, MpoMUCXOAIIME B KHUBBIX CHCTEMaX.
OcHoBHble npu3HaKy >xuBoro. XKusHp kak ¢opma cymecTBoBaHus MaTepun. Hayku, n3yuaromue XKUBbIe CUCTEMbI Ha
Pa3HBIX YPOBHSAX OpPraHU3aLUH.

Uzyuenne xuBBIX cucteM. Mertoasl Ouonormueckol Haykw. HaOmoneHue, u3MepeHHe, SKCICPUMEHT,
cucremaTtuzanus, MeraaHanu3. [loHdaTre o 3aBUCMMON M HE3aBUCUMOW nepeMeHHOM. [ImaHnpoBanue skcepuMeHTa.
[locranoBka u mpoBepka rumote3. HymeBas rumortes3a. llonstue BBIOOpDKHM W €€ mOCTOBEpHOCTH. Pazbpoc B
Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH TONYYEHHBIX pe3yiabTaToB. [IpHUMHBI MCKaKEHUS PE3YJIbTaTOB
3KcnepuMeHTa. 1ToHsITHE CTaTUCTUYECKOTO TECTA.

Tabmuier 1 cxembl: «OCHOBHBIE NMPHU3HAKH KU3HWY, «buonorunyeckue cucrembl», «CBOWCTBA KHUBOH MaTepUm»,
«YPOBHHU OpraHU3aLUy )KUBOH IPHPOIBD», «CTpOEHUE KUBOTHOW KIETKH», « TKaHU KUBOTHBIX», «CUCTEMBI OpPraHOB
4eJI0BEYEeCKOTo opranusmay, «buoreonenos», «buocdepay, «MeTo1bl U3yUSHHUS )KUBOK MTPUPOABIY.

Ob6opynoBanue: 1adopaTopHOe 000pyI0BaHUE I HIPOBEACHNS HAOMIOICHUH, N3MEPEHUM, SKCTIEPUMEHTOB.

[IpakTnueckas padora «lcrnonp30BaHue pa3IMYHbIX METOJOB MIPU U3YUCHUH KUBBIX CUCTEM.

Tema 3. buonozus knemxku.

Knetka — CTpykTypHO-(GYHKIMOHAIbHAS €IUHHUIA >KUBOro. lcropus oOTkpbiTHS KiaeTku. PabGoter P. I'yka,
A. JleBenryka. Knerounass teopus (T.1lIBann, M. llneiinen, P. BupxoB). OcHOBHblE NONOXXEHHS COBPEMEHHOM
KJIETOYHON TEOPUHU.

MeTobl MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH: MHUKPOCKOIIHS, XpoMarorpadus, 3JeKTpodopes, MeTo | MEUYEHBIX
aToMOB, 1uddepeHuranbHoe HeHTpU(yrupoBaHue, KyJbTHBUPOBAaHHE KIETOK. DJIEKTPOHHAS] MUKPOCKOITHSL.

JlemoHcTpanuu:

IToprpersr: P. I'yk, A. JleBenryk, T. llIsann, M. lneiinen, P. Bupxos, K.M. bap.

Tabmumsr 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOM», «McTOopus pa3BUTHS METOJOB
MUKPOCKOII.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIPEIAPAThI PACTUTENBHBIX, )KHBOTHBIX M OaKTEPHAIBHBIX KIIETOK.

[Mpaktuueckass pabora «M3ydeHne MeTOJOB KJIETOYHOH Owomornu (xpomarorpadus, dnekrpodopes,
muddepenuunansHoe ueHTpuyruposanue, [1LP)».

Tema 4. Xumuueckas opeanusayusi Kiemxu.

XHUMHMUYECKUM COCTaB KIETKH. Makpo-, MUKpO- U YJIBTPAMUKPONIEMEHTHl. Bona m €€ ponb Kak pacTBOPUTENS,
peareHTa, y4yacTHE€ B CTPYKTypUPOBAaHUHM KIETKH, TEIUIOPETYISUY. MMHHEpalbHble BEIIECTBA KIETKH, HUX
Ouonoruyueckast posib. Poib KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckre BemecTBa KIETKHA. buonormueckne mnoiauMepsl. benkn. AMHHOKHCIOTHBIA COCTaB OEJKOB.
Crpyktypel OenkoBoii Mosiekynbl. llepBuuHast cTpykTypa Oenka, NMEeNTHAHAS CBsI3b. BTOpWYHAs, TpeTWYHA,
yeTBepTUUHAs CTpYKTypbl. JleHnatypanus. CsoiictBa GenkoB. Knaccudukauus OenkoB. buomormueckue (yHKunm
0€eJIKOB.

VYrneBoasl. MoHOCaxapupl, IUcaXapuabl, OJMIOCAXapuabl M mojucaxapuasl. OO MIaH CTPOeHUS U (U3HKO-
XMMUYECKHe CBOICTBa yriaeBonoB. buonornueckue GyHKINU YTIeBOAOB.



Jununel. T'mapodunbHo-ruapodoOHbie cBoiicTBa. Knaccudukarnus aunumoB. Tpuriuiepuasl, (GhochoIumuipl,
BOCKH, cTepouisl. buonorndeckne ¢yHkumuu aunuaoB. OOmpe CBOWCTBA OMONOTHMUYECKMX MEMOpaH — TEKy4ecTh,
CIOCOOHOCTD K CaMO3aMBIKaHHIO, TIOTYIPOHUIIAEMOCTb.

HyxnennoBsie kwmcnoter. JIHK w PHK. Crpoenme HykinewmHOBBIX KuciaoT. Hykneoruasl. [lpuarmm
koMmruiemeHTapaoctu. I[IpaBuno Yapradda. Crpykrypa HHK — nBoitHas crupams. MecTOHaXOXACHHE U
ouonornueckue ¢pynkuuu [JHK. Buasr PHK. ®ynknun PHK B knetke.

Crpoenne momnekynbsl AT®. Makposprudeckue cBsizu B Mmojekyine AT®. buomormueckme ¢ynknnun ATO.
BoccranoBiennslie nepeHocunky, nx GyHkiun B kieTke. CexBenuponanne JJHK.

CtpykTypHasi Ouomnorusi: OHOXMMHYECKHE H OHO(PHU3IUUECKUE HCCIECAOBAHMS COCTaBa M MPOCTPAHCTBEHHOU
CTPYKTYpBI OMOMOJIEKYI.

JemoHcTpanuu:

[Moprpertst: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Huarpammsel: «PacmipeneneHre XMMHYECKMX 3JIEMEHTOB B HEXHBOW mpupoae», «PacmpeneireHne XUMHYECKHX
3JIEMEHTOB B XKHMBOI IPUPOAL».

Tabmuuer n cxembl: «llepuogmueckas Tabiuna XUMHYECKHX JJIEMEHTOB», «CTpOoeHHE MOJEKYJIbl BOJIBI»,
«BemiecTBa B coctaBe opraHu3MoBy, «CTpoeHHe MOJIEKyIbl Oenka», «CTpyKTypbl OeIKOBO# MoneKynbl», «CTpoeHue
MOJIEKYJI yTIeBO0B», «CTpoeHue MOJIEKYI TUNUI0BY, «HykinenHoBsie KUCHIOTE», «CTpoeHre MoneKynbl ATOx.

ObopynoBaHue: XUMUYECKast TOCyAa U 000pyTOBaHHE.

JlaboparopHas padora «O0HapykeHUE OCIKOB C TIOMOIIBIO KAUYECTBEHHBIX PEAKIIHI».

Jlaboparophas pabora «lccnenoBanue HyKIEHHOBBIX KHCIIOT, BBIJICICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Cmpoenue u QhyHKyuu Kiemxu.

Tumel KIETOK: 3yKapuoTHYecKasi U IpokapuoTuueckast. CTpyKTypHO-()yHKIHOHAIbHbBIE 00pa30BaHUs KIETKH.

CtpoeHne mpOKapUOTHUECKOW KieTku. Kierounas creHka Oaktepuid W apxeil. OCOOCHHOCTH CTPOSHHS
reTepoTpoHON U aBTOTPOGHOMN MPOKAPUOTUIECKUX KIETOK. MeCcTO U poJib MPOKAapHUOT B OMOLIEHO3aX.

Crpoenne u (YHKIMOHHPOBAHHE SyKapUOTHUYeCKOW KieTkd. [lmasmarmueckas memOpaHa (IDiazmalieMma).
CtpykTypa IUIa3MaTHYecKOH MeMOpaHbl. TpaHCHOPT BeUIECTB 4Yepe3 IUIa3MaTH4ecKyrd MeMOpaHy: MacCHBHBIN
(mudody3us, obneruénHas nuddysus), aKTHUBHBIA (MEPBHYHBIA W  BTOPHYHBIA AKTUBHBI  TpPaHCIIOPT).
[Nomynponntiaemocts MeMOpaHbl. Pabora HaTpuii-KkalmmeBOTO Hacoca. OJHIONHWTO3: MHHOLWTO3, (parommros.
Ox3omuro3. Knerounas crenka. CTpykTypa U QyHKIMU KIETOYHOH CTEHKH PaCcTeHUH, IPHOOB.

Hurornasma. Ilurosons. Ilutockener. Jlpwkenue nuromiazMbel. OpraHougsl kieTkd. OmHOMEMOpaHHBIC
opraHouzipl KieTku: sHporuiazMatuyeckas cets (OIIC), anmapat ['onbaxu, JM30COMBI, UX CTPOCHHE M (PYHKIHH.
B3anMocBsA3p 01HOMEMOpaHHBIX OPraHOUI0B KJIETKH. CTpOeHHEe IpaHyJIIpHOTO peTukyiyMma. CHHTE3 pacTBOPHUMBIX
OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [maakuii (arpaHyispHBIN) dHIOIIIa3MaTUYECKUi peTukyinyM. CexpeTopHas
¢bynkums anmapara ['onpmpxu. TpaHcopT BemiecTB B KIETKe. Bakyonu pacTHTENbHBIX KJeTOK. KieTO4HBIH COK.
Typrop.

[NonmyaBTOHOMHBIE OPTAHOWABI KIETKU: MUTOXOHPUH, I1acTHIbl. CTpoeHHEe U PYHKIIUH MUTOXOHJAPHNA U TUTACTH]L.
[lepBuuHbIe, BTOPUYHBIE M CIOXHBIE TIACTHABI (OTOCHHTE3UPYIOIIUX SYKAPHOT. XJIOPOIUIACTHI, XPOMOILIACTEL,
JIEUKOIIACTHI BBICIIMX PACTEHUU.

HememOpannbie opranousl kieTkd CTpoeHue ¥ (QYHKIUH HEMEMOPaHHBIX OPraHOMIOB KIETKH. PrOOCOMEIL.
MukpodunamenTsl. Mbieunble KieTKH. MukpoTpyoouku. Kierounsrii neaTp. CTpoeHHe U IBUKEHUE KTYTUKOB H
pecHnuek. MukpoTpyOouku nuTorasMel. LlenTpuons.

Anpo. OOomnouka simpa, XpOMaTHH, KapuoIUiasMma, SAPBIIIKH, WX CTpOeHHE W (YHKUMH. SnepHblid OenKOBbIH
MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHUE XPOMOCOM B HHTEp(a3HOM sape. benku xpoMaTuHa — THCTOHBI.

Kiterounsie Bkmouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK DYKApHUOT (PaCTUTEIILHOMN, JKUBOTHOM, TPHOHOT).

JlemoHcTpanuu:

optpetsr: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmunpsl u cxembl: «CTpoeHHE JSyKapHOTHYECKOW KJIEeTKm», «CTpoeHHe 3JKMBOTHOW KieTKm», «CTpoeHue
pacTUTENbHON KIEeTKW», «CTpoeHHuEe MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapuOTHYECKON KIETKU.

ObopynoBaHue: CBETOBOW MHKPOCKOII, MUKPONpENapaThl PaCTUTEIbHBIX, JKUBOTHBIX KIIETOK, MUKPOIpENaparhl
OaKTepHaNbHBIX KIETOK.

JlaGoparophas padora «/3ydeHne cTpoeHus KIETOK Pa3InYHbIX OPTraHU3MOBY.

[Ipaktnueckas padbora «3yyeHne CBONCTB KJIETOUHONH MEMOpaHbBI».

Jlaboparopnas pabora «VccnenoBanre TIa3MoIn3a 1 IeTIa3MOIIN3a B PACTUTEIBHBIX KIIETKAX).

[IpakTnueckas padora «M3y4ueHne ABMKEHUS [IUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. Obmen eewjecms u npespaujerue dHepeuu 6 Kiemxe.

AccuMusnust M JUCCUMWIIAIMS — JBE CTOPOHBI MeTabonm3Mma. Tumbel oOMeHa BemiecTB: aBTOTPO(GHBIN U
reTepoTpodHBIH. YuacTie KHCIOpoia B OOMEHHBIX IpoIieccax. JHepreTHIeckoe oOecneyeHne KIeTKU: IpeBpalieHue
AT® B oOMeHHbIX mpoueccax. DepMEeHTATUBHBIN XapakTep peakuuil KieTodyHoro merabonusma. depMeHTHI, uX
CTpOEHHE, CBOMCTBA M MeXaHu3M aercTBus. Kopepmentsl. OTnuuuns GepMEeHTOB OT HEOPraHUIECKHUX KaTalu3aTOPOB.



Benku-aktuBaTopbl M OEIKU-WHTHOUTOPHI. 3aBHCUMOCTH CKOPOCTH (DEPMEHTATHBHBIX PEAaKIMH OT Pa3IHYHBIX
(akTOpoB.

[lepBrYHBIH CHHTE3 OPraHUYECKUX BelIecTB B KieTke. PoTocunTe3. CBeToBas 1 TeMHOBas ¢asbl. [[pogyKTUBHOCTD
(dhoTocuHTe3a. BimsiHME pasTuIHBIX (aKTOPOB HA CKOPOCTH (DOTOCHHTE3a. 3HAUCHHE (OTOCHHTE3A.

XeMmocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTPU(DHLMPYIONIHNE OakTepuH, Kelne300aKTepuH,
cepoOaKTepun, BOJOPOAHBIC OakTepuu. 3HaYeHHE XeMOCHHTE3A.

AHaspobHbIe opraHm3mMbl. Buasl 6poxxenus. [IpoaykTel OpoXeHHsT U UX HCIIONB30BaHUE YEIOBEKOM. AHA’POOHBIE
MHUKPOOPTaHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTUN M BO30YIUTENN OOIE3HEH.

AdpoOHBIE OpraHnU3MBL. DTambl HepreTudeckoro oomena. [logrorosurensHpiil tan. I'ukonu3 — OECKUCIOPOAHOE
pacIeIIeHHE TII0KO3bI.

bruonornueckoe OKWciIeHWE, WIA KIETOYHOE [bIxaHwe. Ponmb MHTOXOHIpWIA B TpoIreccax OMOIOTHYECKOrO
okucinenus. Huknnueckue peaknuu. OxkuciurensHoe Gpochopunuposanue. [Ipeumymectsa a3poOHOro mytu ooOMeHa
BEIIECTB nepe]] aHa3poOHBIM. D HEKTUBHOCTD YJHEPTETHIECKOT0 0OMEHa.

JemoHcTpanuu:

IToptpertsr: J. IIpuctou, K.A. Tumupsizes, C. H. Bunorpaackuii, B. A. Qurensrapar, I1. Murtgemr, I'.A. 3aBap3u.

Tabmuuer u cxembl: «DorocuHTE3», «IJHepreTuueckuii oomen», «buocuntes Oenka», «CTpoeHue ¢epmeHTay,
«XEeMOCHHTE3Y.

OGopynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYyAOBaHWE [UISI TPUTOTOBIEHUS TIOCTOSHHBIX ¥ BPEMEHHBIX
MUKpOIIpEnapaToB.

JlaboparopHast pabora «M3ydueHHe KaTaIMTHYECKOH aKTUBHOCTH ()EepMEHTOB (Ha MpHUMEpe aMuia3bl WIH
KaTaJia3sl)».

JlaboparopHast pabora «lM3ydeHue (epMEHTATHBHOTO PpACHICIUICHHS ITEPOKCHIA BOAOPOAA B PACTUTENBHBIX H
KUBOTHBIX KJIETKAX».

JlaboparopHas pabota «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaboparopHas paboTta «CpaBHEHHE MTPOIECCOB OPOKEHUS U IBIXaHU.

Tema 7. Hacreocmeennas unghopmayus u peanuzayus eé 8 Kiemxe.

Peakuun matpuuHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTH B pEaklusX MaTPUYHOTO CHHTe3a. Peamuzanms
HACJIEICTBeHHON wWHopMarmu. | eHeTnmueckuii koa, ero cBoicTBa. TpaHckpumuus — MarpudHblii cuHTe3 PHK.
[TpuHIMITBL TPAHCKPHITIMH: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJIIEIbHOCTh, ACHMMETPUIHOCTE.

Tpancnsmus u e€ dranbl. Yuactue TpancropTHeix PHK B OunocunTrese Oenka. YcnmoBusi OumocuHTesa Oelka.
Konuposanne amuHOkucoT. Pois pubocoM B OrocuHTE3e OenKa.

Opranuszanus reHoMa y IPOKapHOT U dYKapuoT. Peryisiiust akTHBHOCTH T€HOB y MPOKapHOT. [ umnore3a omnepona
(®. XKaxo0, XK. Mano). Perymnsiins oOMeHHBIX mporieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekneTouHble (QOpPMBI JKH3HM M OONMUraTHbIE mapa3uThl. CTpOEHHE MPOCTHIX M CJIOXHBIX BHUPYCOB,
peTpoBUpPYCOB, 6akTepuodaros.

BupycHbie 3a0oiieBaHus uesoBeka, KMBOTHBIX, pactenuii. CIIMJ], COVID-19, comuaibHbie U MEIUIIUHCKHE
MpOGJIEMBI.

JeMoHCcTpauuu:

IToptpetsr: H.K. Konbuos, JI.11. UBanoBckui.

Tabmuis! u cxembl: «brocunTtes Oenkay, «['eHeTndeckuii Koa», «Bupyce», «bakreprodarmy.

IIpakTudeckas padora «Co3naHue MOJEITH BUPYCay.

Tema 8. Kusnennwiti yurin Kiemku.

Kietounslii 11K, ero nepuoabl u peryisiius. Uutepdaza u muto3. OCOOCHHOCTH IPOIECCOB, MPOTEKAIONINX B
uatepdaze. [loaroToBKa KIETKH K JeneHuro. [IpecuHTeTH4ecKnd (TOCTMHUTOTHYECKHIA), CHHTETHYCCKHHA U
MOCTCUHTETHYECKUHN (IPEMUTOTHUYECKHIA) IEpHOIbl UHTEP(]a3bI.

Marpuunstii  cunte3 JHK -  perumkanusa. IlpuHnouner  permmkannn  JIHK:  koMIeMeHTapHOCTS,
MOJIyKOHCEPBATUBHBIN CHHTE3, aHTHMNapamienbHOcTh. MexanmsMm perummkanuu  JIHK. Xpomocomsr. Ctpoenue
xpomocoM. Tenmomepsl U Tenomepasa. XpOMOCOMHBIM HabOp KJIETKM — KapuOTHUI. JMIUIOMOHBIN M TariOWJHBIA
HabopBI XpoMocoM. I'oMoIorHUHBIE XPOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue xnetku — mMuto3. CTaguu MHUTO3a M TPOUCXOASIIME B HUX Tporecchl. Tumbl Muto3a. Kapnokwnes u
LUTOKHHE3. bronornueckoe 3HaueHNE MUTO3a.

Perymsauus MutoTHueckoro ukia kietkd. [IporpaMmmupyemast kieTouHasi TuOenb — aromnTo3.

Krnerounoe s11po, XpoMOCOMBI, PYHKIIMOHATIbHAS TEHOMUKA.

JemoncTpanuu:

Tabmu1s! ¥ cxembl: «KU3HEHHBIN UK KIETKWY, «MuTo3», «CTtpoeHue xpoMmocomy, «Permukarus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MHKPOTIpEnapaThl: «MHUTO3 B KJIETKaxX KOPEIIKa JTyKay.

JlaboparopHast pabora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOTIpEIapaTaxy.

JlaboparopHast pabota «HaOmoaenne MuTo3a B KJI€TKaX KOHUYMKA KOpeUIKa JyKa (Ha TOTOBBIX MUKpPOIpEnaparTax)y.

Tema 9. Cmpoernue u yHKYUuU OP2AHUZMOS.

buonoruueckoe paznoobpasue oprann3MoB. OTHOKIETOYHBIE, KOJIOHUATILHBIC, MHOTOKJIETOYHBIC OPTaHU3MBI.



OCOOCHHOCTH CTPOEHUS H JKU3HEICATSIIbHOCTH OJHOKJICTOUHBIX OpraHu3MoB. bakrepuu, apxen, OJHOKICTOYHbIC
IpuObI, OMHOKJIETOUYHBIE BOAOPOCIH, APYTHe NPOTUCTHI. KOoTOHNAIbHBIE OpPTraHU3MBI.

B3aumocBs3p 9acTell MHOTOKJIETOYHOTO OpraHM3Ma. TKaHH, OpraHbl U cUCTeMBI opraHoB. OpraHus3M Kak €IHHOE
nenoe. I'omeocras.

Tkaam pacteHuii. TUIBI pacTUTENBHBIX TKaHEH: oOpaszoBaTeiabHas, ITOKPOBHAs, IPOBOMASAINAS, OCHOBHA,
MexaHuueckas. OcoOeHHOCTH CTpoeHus, GYHKINH U PACHONI0KEHUs TKaHEeH B OpraHax pacTeHHH.

TkaHW )KHBOTHBIX M YeJIOBEKA. THIIBI )KUBOTHBIX TKaHEH: SMHTENHAIbHASL, COCIUHUTEIbHAS, MBIIICYHAsA, HEPBHAS.
Ocob6eHHOCTH CTpOeHUs, PYHKLUI U PAaCIONI0KEHHUs TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIe U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHsl ¥ CHCTEMBI OPTaHOB KUBOTHBIX U YEJIOBEKA.
@DyHKINN OPTaHOB U CUCTEM OpPTaHOB.

Omnopa tena oprann3moB. Kapkac pacrenuii. CkeneTsl 0OJHOKJIETOUYHBIX ¥ MHOTOKJICTOUHBIX KMBOTHBIX. Hapy kHbIi
1 BHYTpeHHUH ckeneT. CTpoeHHe U TUIIBI COETUHEHUS KOCTEH.

[BwkeHre opraHu3MoB. JIBIDKEHHE OJHOKJICTOYHBIX OPraHUu3MOB: aMEOOMAHOE, JKI'YTHKOBOE, DPECHHYHOE.
JIBM>KEHHE MHOTOKJIETOYHBIX PACTCHHI: TPOIM3MBI M HACTHH. J[BI)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKa:
MEbITeuHas cucreMa. Pedeke. CkeneTHbIE MBIIIITH B UX padoTa.

[Iutanue opranuzmoB. llornomeHnue BoOJbI, YTIEKUCIOTO Tra3a M MHHEPAJIbHBIX BEUIECTB pacTeHHAMHU. [lutanue
KUBOTHBIX. BHYTpHUNOJOCTHOE W BHYTpPUKJIETOYHOE NuIleBapeHue. [IuTaHue MO3BOHOYHBIX >KUBOTHBIX. OTJIENbI
MUIIEBAPUTENBHOTO TpakTa. IInimeBapurensHble xenessl. [InmeBapuTenbHas cuCTeEMa 4eIoBeKa.

Jpixanue opranu3MoB. JlpixaHue pacTeHuid. J[pixaHue XKUBOTHBIX. uddy3us ra3oB yepe3 MOBEPXHOCTh KICTKH.
Koxxnoe npixanue. [IpixatensHast moBepXxHOCTh. JKabepHoe U €rounoe apixanue. [IpIxaHue mo3BOHOYHBIX JKUBOTHBIX
U YeJIOBeKa. OBONIOIMOHHOE YCIOXHEHHME CTPOCHHS JIETKHX IO3BOHOYHBIX JXHBOTHBIX. JIpIXaTenmpHas cucTema
4eJoBeKa. MexaHn3M BEeHTHWISILHUH JIETKUX Y IITUI] ¥ MIIEKONUTAomuX. Perymsuuns neixanus. JpixatenbHpie 00bEMBI.

TpaHCHOPT BEWIECTB Y OPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOPT BEIIECTB y >KUBOTHBIX.
KpoBenocHas cucrema n €€ opranbl. KpoBeHOCHas cHcTeéMa IIO3BOHOYHBIX JXMBOTHBIX M dYenmoBeka. Cepnue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyrum kpoBooOparieHus. DBOJIOLHOHHBIE YCIOXKHEHHsS CTPOCHHUS KPOBEHOCHON
CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perysus.

Brigenenue y opranusmoB. Beifenenue y pactrenuil. Beinenenue y :xuBoTHbIX. CokpaTuTeNnbHble Bakyond. OpraHsl
BbIIesieHUsI. PUiIbTpanys, CeKpeLusi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl PaOOThHl OpraHoB BbiAeieHUs. CBs3b
TIOJIOCTH TeJla C KPOBEHOCHOM M BBIACIUTENIbHON crcTeMaMu. BplieneHrne y mo3BOHOYHBIX JKUBOTHBIX M YEJIOBEKa.
[Mouku. Crpoenue n pyHKnnonnpoBanue Hegpona. OOpazoBaHUEe MOUYH Y YEIIOBEKA.

3amyra y OpraHu3MoB. 3alluTa Y OJHOKJIETOUHBIX Oprann3MoB. Criopsl OakTepHUid U UCTHI MIPOCTEHIINX. 3aluTa y
MHOT'OKJIETOUHBIX pacTeHuil. Kytukyna. CpeacTBa nacCUBHOW U XMMUYECKOM 3aiUThl. DUTOHIUABIL.

3ammra y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBEI M MX IPOM3BOHEIC. 3allIiTa Opranu3Ma ot Oone3Hei. IMMyHHas
cucrema denoBeka. KIleTOUHBIH M TyMOpalbHBIH UMMYHUTET. BpOXXIEHHBIN W TPHOOPETEHHBIN crieupUIecKuii
uMMmyHHuTeT. Teopus  KiIoOHambHO-ceiekThBHoro ummyHurtera (IL Opmux, @.M. bepuer, C. Tonerasa).
BocnanurenbHbie OTBETH OpraHu3MoB. Posib BpOXKIEHHOTO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBAaHH.

PazmpaxxuMocTh W perymsauus y OpraHu3MoB. Pa3npa)kuMocTh y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHCHI.
Pa3npaxxuMocTh 1 perynsinums y pacTeHHi. POcTOBBIE BEIECTBA M X 3HAUEHHE.

HepBHas cucrema u peduiekTopHas peryisiiys Yy XKHBOTHbIX. HepBHas cuctema M €€ OTHENbl. DBOJIOIMUOHHOE
YCIIO)KHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTAENBl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX.
Pednekc u peduexropnas nyra. besycnoBHble U yCIOBHBIE Pe(ICKCHI.

I'yMopanbHas perynanus U SHAOKPHUHHAS CHCTEMa >KMBOTHBIX M 4yejoBeKa. JKenessl SHAOKPUHHOM CHUCTEMBI M MX
ropMoHbl. JlelicTBHe TOpPMOHOB. B3aMMOCBSI3p HEpPBHON W OSHIOKPHHHOW CHCTeM. [ HIOTalamo-THUIogpu3apHas
cucTeMa.

JlemoHcTpanuu:

IToptper: N.II. ITaBnoB.

Tabmuiret u cxembl: «OTHOKIIETOYHBIE BOJIOPOCITHY», «MHOTOKIETOUHBIE BOJIOPOCInYy, «bakrepuny, «I[Ipocreiinmey,
«Oprasbl IBETKOBBIX pacTeHuil», «CHCTEMBI OpraHOB II03BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HacekoMbIx», «Tkanu pactrenuit», «KopHeBble cucremb», «CTpoeHue credisny, «CTpoeHHe JTUCTOBON IUIACTHHKMY,
«Tkanm XUBOTHBIX», «CKeNeT yemoBekay, «llumeBapurenpHas cuctemMay, «KpoBeHOCHas cuctemay, «/lprxarenpHas
cucreMa», «HepBHas cucreman, «Koxa», «Mplmednas cucreMa», «BplaenurenbHas cucteMa», «OHAOKPHUHHAS
cucreMa», «Crtpoenue wmbImuby, «MMMmyHuTeT», «KuieunonosnoctHeiey, «CxemMa TMTaHUS PACTEHUN,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHe IaHapum», «BHyTpeHHee
CTpOCHHUE JIOKICBOTO 4epBsi», «HepBHas cucrema pwiO», «HepBHas cucrema Jsrymku», «HepBHas cucrema
npecMbIKatonxcs», «HepBHast cuctema nTum», «HepBHas cucrema Miekonuraronux», «HepBHas cucrema
geoBeKay, «Pediaekey.

OO6opyoBaHue. CBETOBOM MUKPOCKOII, MUKPOIIpenapaThl OAHOKIETOYHBIX OPraHU3MOB, MUKPOIIpENapaThl TKaHEH,
PaKOBHHBI MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX, MTJIOKOXHX, JKUBBIE HK3EMIUIIPHl KOMHATHBIX PACTEeHHH, TepOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIC MPerapaThl KUBOTHBIX, CKEJIECTHI MO3BOHOYHBIX, KOJUIEKINH OECIIO3BOHOYHBIX
KHUBOTHBIX, CKEJIET 4eJIOBEKa, 000pyNOBaHUE A IEMOHCTPALUMU IOYBEHHOIO W BO3AYIIHOTO MUTAHUS PacTEHUM,



paciieruieHns Kpaxmajia M OenKkoB moj AeiicTBueM (epMEeHTOB, O00OpYyIOBaHWE IS JIEMOHCTPALMU OIBITOB IIO
WU3MEPEHHUI0 J>KM3HEHHOH EMKOCTH JIETKHX, MEXaHHM3Ma [bIXaTeJbHBIX JBWKCHUH, MOAEIH TOJOBHOTO MO3ra
Pa3NIUYHBIX KUBOTHBIX.

JlaboparopHas pabota «/3yueHune TkaHe pacTEHUID.

JlaboparopHas pabota «/3yueHune TkaHel KHUBOTHBIXY.

JlaboparopHast paboTa «l3ydeHne opraHoB IBETKOBOTO PACTECHHS».

Tema 10. PasmHoowcenue u pazgumue opeanu3mos.

®dopMBl  pa3sMHOKCHHSI OpPraHU3MOB: Oecroyioe (BKIIFOYas BEreTaTHBHOE) MW IOJNIOBOe. Bumbl Oecmmosoro
Pa3MHOXKEHUS: TIOYKOBAHKE, CIOPYIALUS, hparMeHTalys1, KIIOHUPOBaHHE.

[TonoBoe pa3muoxeHue. [lonoBele kneTku, unu rameTsl. Meiio3. Ctaaun meiiosa. I[loBenenue xpomocom B Meio3se.
Kpoccunropep. buonornueckuii cMpIci Meio3a W IMOJOBOTO mpolecca. Meio3 u ero Mecto B >KM3HEHHOM ITUKIIE
OpPTraHHU3MOB.

[IpenzaponsimeBoe paspute. ['amerorenes y »kuBOTHBIX. lonoBeie xene3pl. OOpa3oBaHHe W pa3BUTHE IMOJOBBIX
kietok. CriepMaroreHnes u oorenes. CTpoeHHE TOJIOBBIX KIIETOK.

OmnogoTBOpeHne M 3MOPHOHAIBHOE pPa3BUTHE KUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS: HApYXHOE, BHYyTpPEHHEE.
[TapTeHorenes.

WunuBuayansHOe pa3BUTHE OPTaHM3MOB (OHTOTEHE3). DMOPHONOTUS — HayKa O Pa3BUTUU opranu3MoB. Cragun
sMOpHoOTreHe3a >XWUBOTHBIX (Ha mpumepe yarymkn). pobnenwe. Tumber apobnenws. OcoOeHHOCTH ApOOIEHUS
MJIEKOIIUTAIOMIMX. 3apObIIIEeBbIE JTUCTKU (TacTpyJisiiys). 3akiajKka OpraHoB M TKaHEW M3 3apOIBIIIEBBIX JHCTKOB.
B3anMHOe BiMsHWE uYacTell pa3BHBAIOLICTOCS 3apojblmia (IMOpUOHANIbHAS MHAYKIUS). 3aKjiaJka IIaHa CTPOSHHUS
KUBOTHOTO KakK pe3ylbTaT HepapXU4eCKHX B3aWMOJCUCTBUI TE€HOB. BimsHne Ha SMOpHOHAIBHOE pPa3BUTHE
Pa3IUYHBIX PaKTOPOB OKPYKAIOIIEH CPEIBL.

Poct u pasButme xuBOTHBIX. [locTamMOpuonanbHbli mepuoa. [Ipsmoe u HempsMoe pas3Butue. PasButhe c
MetamMopo30M y OeCIO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBHIX. bHoOjOrHueckoe 3HaYeHHE MPSIMOTO W HETpPSMOTO
pa3BUTHS, WX PaCHpPOCTpaHEHWE B MpHpoJie. THIBI pocTa >KUBOTHBIX. DAKTOPHI PETryisiiMA POCTa JKUBOTHBIX U
yenoBeka. CTajuu TOCTIMOPHOHAIBFHOTO Pa3BUTHS Y JKMBOTHBIX M uesioBeka. [lepnonbpl OHTOreHe3a YelloBeKa.
CrapeHrie ¥ cMepTh Kak OMOJOrHYECKHE TTPOLIECCHI.

PasmHOxkeHne u pasBuTtHe pacteHuil. l'ametodhut m cmopodur. Meiio3 B IKH3HEHHOM IIUKJIE pPAaCTEHUIL.
OOpa3oBanue crop B mpoiecce Meio3a. ['amerorenes y pacteHuit. OIUIONOTBOPEHHE W Pa3BUTHUE PACTHTEIBHBIX
OpraHu3MoB. J[BoitHOE OIJIOJJ0TBOPEHHE Y IIBETKOBBIX pacTeHnit. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnU3MBI PeryJsiiiid OHTOTEHE3a y PACTEHUH U KUBOTHBIX.

JeMoHCcTpauuu:

[optpersr: C.I'. Haamus, X. [lInemasn.

Tabmumel u  cxembl: «BereratuBHoe pa3sMHOXeHHE», «THIbI Oecrmonoro pasMHOXEHUs», «Pa3MHOXeHHe
XJIAaMUZIOMOHAJIBI», «Pa3MHOKeHUE SBIIIeHBD», «Pa3MHOXeHUE THAPBD», «Melo3y», «XpoMocoMbl», «['aMeroreHesy,
«CtpoeHue SHIEKIETKH U criepMaTto3onaa», «OCHOBHBIE CTauM OHTOreHe3a», «lIpsMoe m HempsMoe pa3BUTHEN,
«Pa3Butne malickoro xxyka», «PasButue capanum», «Passurtue jarymku», «/[BoifHOE OILNIOAOTBOPEHHUE Y LIBETKOBBIX
pactennit», «CTpoeHHe CEeMSH OAHOAOJBHBIX W JBYIOJBHBIX pacTeHUi», «KW3HEHHBIH MUK MOPCKOW KaIyCThI»,
«OKu3HeHHBI UK MXay, « KU3HEHHBIH UK MarOPOTHUKAY, <« KHU3HEHHBIN IIUKJI COCHBDY.

O6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPEapaThl sSIMIIEKJIETOK U CIIepMaTO30M10B, MoJienb «LluKi pa3BuTus
JISATYIIKH.

JlaGoparopHast pabota «/3ydeHue cTpoeHus MONOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpEnapaTax.

[IpakTudeckas padora «BrIgBIeHIE MTPU3HAKOB CXOJCTBA 3aPO/BIIIEH TTO3BOHOYHBIX JKHBOTHBIX).

JlaboparopHas padota «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIINX PACTCHHID).

Tema 11. I'enemuxa — Hayka 0 HACIEOCMEEHHOCTU U USMEHUUBOCMU OPCAHUIMOB.

Uctopust cTaHOBIIEHHWS W Pa3BUTHSI T€HETWKU Kak Hayku. PaGotel . Mennens, I'. ne ®@pusa, T. Moprana. Poib
OTEUCCTBCHHBIX YU€HBIX B pasButum TeHeTwku. Paboter H.K. Komeitora, H.W. BaBmmosa, A.H. bemosepckoro,
I'.J1. Kapnieuenko, }0.A. ®unmunuenko, H.B. Tumodeesa-PecoBckoro.

OCHOBHBIE T€HETHYECKHE MOHITUS U CHUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI, ajuIebHBIE I'€HBI, AIbTEPHATUBHBIC
MPU3HAKH, JIOMHHAHTHBIA U PELECCUBHBIN MPU3HAK, TOMO3UTOTa, TeTEPO3UTOTa, YUCTAsl JIMHUS, THOPH/IBI, TEHOTHIL,
¢denotun. OCHOBHBIE METO/IbI TEHETHKH: THOPUAO0JIOTHUECKUH, IUTOJIOTHUECKUH, MOJIEKYJIIPHO-TeHETHUECKHH.

JlemoHcTpauu:

IToptpersr: I'. Mennpens, [I.ne ®puz, T.Mopran, H.K.Komsmos, H.U. Basunos, A.H. bemosepckuii,
I'.J1. Kapnieuenko, 0.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

Tabnuiiel 1 cxemsl: «MeTOAbI TeHETUKNY, «CXEeMBI CKPELTUBAHUS.

JlaboparopHas padota «/Ipo3oduia kak 00bEKT FeHETUYSCKUX UCCIICIOBAHUI.

Tema 12. 3axonomeprnocmu HacaedCmMBeHHOCU.

MonorubpugHoe ckpermunBanue. [lepBriii 3akoH MeHzaens — 3aKOH eJUHOOOpa3usi THOPUAOB TIEPBOIO MOKOJICHHS.
[IpaBuno nmomuHupoBanusi. Bropoii 3akoH MeHaens — 3aKOH pacUIelyIeHUs] NPU3HaKoB. LluTogornyeckne OCHOBBI
MOHOTHOPHIHOTO CKpEIUBaHUs. | HTI0Te3a YHCTOTHI TaMeT.



Ananuzupytolliee ckpemuBaHue. IIpomMexyToOuHbI XapakTep HaclenoBaHus. PaciierieHue NPU3HAKOB TIPHU
HEMOJHOM JOMUHUPOBAHUH.

HdurubpugHoe ckpemmBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO HACIEIOBAHUS IPU3HAKOB.
[{uTonornveckue OCHOBBI IUTMOPUAHOTO CKPEIIMBAHMSL.

CuennienHoe Hacnenoanue npusHakoB. PabGorer T. Moprana. CuemieHHOe HacjeJOBaHHE I'€HOB, HApyILEHHE
CIIETJIEHUS] MEXKAY TeHaMU. XpOMOCOMHAas TEOpHs HACIIECTBEHHOCTH.

T'enetuka nona. XpoMOCOMHBIN MEXAHU3M ONPEIEICHUS 10Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBIL. | 'OMOraMeTHbII
U TeTeporaMeTHBIN MoJ. ['eHeTndeckasl CTpyKTypa MOJIOBBIX XpoMmocoM. HacnenoBaHue IpH3HAKOB, CLIEIUIEHHBIX C
TIOJIOM.

I'enotun kak menoctHas cuctema. [InefioTponus — MHOKECTBEHHOE JeiicTBUE reHa. MHO)KECTBEHHBIN aJuIeIN3M.
B3anMopeiicTBre HeallIeIbHBIX TeHOB. KoMIuteMeHTapHOCTh. DnucTa3. [lomumepus.

'eneTnueckuii KOHTPOIb Pa3sBUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a Takke (PU3MOJOTMYECKHX IPOLECCOB,
MOBEJCHNUSI W KOTHUTHBHBIX (yHKUMH. ['eHeTHdeckne MeXaHW3Mbl CHMOHMOTEHe3a, MEXaHHW3Mbl B3aMMOJACHCTBHS
«XO3MMH — Hapa3uT» U «XO3SIMH — MUKpPOOHOM». I'eHeTHuecKue acreKThl KOHTPOJIS UM W3MEHEHUs HacJelCTBEHHOU
nH(GOPMALIUH B IOKOJIEHHSIX KJIETOK U OPIaHU3MOB.

JemoHcTpanuu:

IToprpetsr: I'. Mennens, T. Mopras.

Tabmumer 1 cxemsl: «llepBerit u BTOpoW 3akoHBI MeHpmenss», «Tpernii 3akoH MeHAeNns », «AHATH3UPYIOIIEe
ckpemmBanuey», «HemomHoe nomuHupoBanuey, «CUemieHHOE HACleI0BaHUEe PU3HAKOB y Opo3odmibl», «'eHeTnka
nona», «Kapuotun wyenoBeka», «Kapuortun apozodpwminbl», «KapuoTunm nTHIB, «MHOKECTBEHHBIH allIeIH3M,
«B3aumoaeicTBre TEHOBY.

Ob6opynoBaHue: MOAENIb AJI51 IEMOHCTPALMU 3aKOHOB €JUHOO00pa3usi THOPUIIOB IIEPBOTO MOKOJICHUS U PaCLICTIIICHUS
MIPU3HAKOB, MOJAETH AJISl IEMOHCTpAIMK 3aKOHA HE3aBUCUMOT0 HAcJeI0BaHMsI MPU3HAKOB, MOJIEINb JJIs JEMOHCTPAIUH
CLICTUICHHOT'O HACJIEeJOBaHUs IPU3HAKOB, CBETOBOW MUKPOCKOI, MUKponpenapar: «pozodunay.

[IpakTrueckas padbota «M3yueHue pe3yapbTaToB MOHOTHOPUAHOTO CKPEIINBAHUS Y APO30(UIbI».

[Mpaktuueckas pabora «M3ydeHne pe3yabTaToB JUTHOPHIHOTO CKPEIIUBAHHS Y APO30(QUITBI».

Tema 13. 3axonomeprocmu U3MeHUUBOCHIU.

BsaumogpeiicTBue reHoTHITA M cpenbl pHu (hopMupoBaHUU QeHoTuna. M3amMeHunBocTh nmpu3HakoB. KadecTBeHHbIE 1
KOJIMYECTBEHHbIE MPU3HAKU. BUIbI N3MEHUYMBOCTH: HEHACTIEACTBEHHAs M HACJIEJICTBEHHASI.

MoudukanmonHas W3MEHUYUBOCTh. Ponb cpensl B GopMupoBaHuM MOAM(UKAIMOHHON HM3MeHunBocTH. Hopwma
peakuuu npu3Haka. BapuanmoHHbIl psa u BapuanuonHas kpusas (B. Moranncen). CoiicTBa Moan(UKalMOHHOM
M3MEHYMBOCTH.

l'enoTunuueckass U3MEHYMBOCTh. CBOWCTBA TEHOTHUIIMYECKOW HM3MEHYMBOCTH. BHAB T'€HOTHIINYECKOU
W3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KoMOunaTtnBHAs M3MEHYMBOCTh. Meii03 M TOJOBOI Mpolecc — OCHOBa KOMOWHATHBHON WM3MEHUYMBOCTU. Poib
KOMOWHATHBHOW M3MEHYMBOCTH B CO3J]aHUU TEHETUUECKOTO pa3HOo00pas3us B Ipe/ieax OJHOTO BUJIA.

MyTtanmoHHas W3MEHYMBOCTb. Buabl MyTanuil: TeHHblEe, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHBIE W
WHAYLUUPOBaHHBIE MyTallMM. SlaepHele M LuTOMIazMaTHYecKue MyTanud. CoMaTH4ecKhe W IOJIOBBIE MYTalUH.
[IprumHBl BO3HUKHOBEHHS MyTaluii. MyTareHsl U WX BIUSHHE Ha OpPraHU3MBL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
mporecca. 3aKOH TOMOJIOTHUYECKHX ps0oB B HacineacTBeHHOW wu3meHunBoctn (H.UM. BaBunoB). Buesaepnas
M3MEHYUBOCTb U HACJIEICTBEHHOCTD.

JlemoHcTpanuu:

IToptpersr: I'. ne ®pu3s, B. Uoranncen, H.J. Basuios.

Tabmuiel ¥ cxembl: «Buasl u3MeH4YMBOCTHY, «Moau(pUKaNUOHHAS HW3MEHYMBOCTHY, «KOMOMHATHBHAsS
HU3MEHYUBOCTBY, «Meio3», «OmiogoTBopenne», «I eHeTnueckue 3a00aeBaHus YeI0BeKa», « BUIbl MyTauuiiy.

OO0opyoBaHue: KUBBbIE W repOapHbIE DK3eMIUIAPHl KOMHATHBIX PACTeHUH, pUCYHKH ((QoTorpaduu) KMBOTHBIX C
Pa3TMYHBIMA BUJAMH U3MEHYHBOCTH.

JlaGoparopHast paborta «VccnemoBanue 3aKOHOMEPHOCTEH MoAM(UKAMOHHON wu3MeHunBOCcTH. IlocTpoeHue
BapHallMOHHOIO PsJia M BAPUAILIMOHHOW KPUBOW».

IIpaktrueckast pabota «MyTaruu y Apo30(uiisl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'enemuxa yenosexa.

Kapuortun genoseka. MexayHapogHas mporpaMMa HCClIeI0BaHUs TeHOMa 4eloBeKka. MeToabl U3ydeHHs TeHETHKH
YeNloBeKa: TeHEeaIOTUYEeCKUN, ONM3HENOBBIA, NUTOTEHETHYECKUH, MOIyIAIHNOHHO-CTATUCTUYECKUI, MOJEKYJSIpHO-
reaeTndecknii. CoBpeMeHHOe OmpeziesieHHe TeHOTHIA: TMOJTHOTEHOMHOE CEKBEHHPOBaHWE, TeHOTHIIMPOBAHNE, B TOM
gyucie ¢ nomompbto [1I[P-ananuza. HacrneactBennbie 3a0osneBaHusl 4yenoBeKa. | €eHHbIE W XPOMOCOMHBIE OOJE3HH
yejgoBeka. bosie3HM € HacleACTBEHHOM IMPEenpacloiOXKEHHOCThIO. 3HAueHHE MEIULIMHCKONW TeHETHKH B
IPENOTBPAIIEHUN M JICUCHUH T'€HETHYECKUX 3a00JieBaHUN 4YelIoBeKa. MeIMKO-TeHETHYECKOE KOHCYJIBTHPOBAaHUE.
CtBonoBble KiIeTKU. [lOHATHE «TEHETHUECKOTO Tpy3a». OTHYECKHE acleKThl HCCIeAOBaHud B 00iacTu
PEAAKTHPOBAHNA T€HOMA U CTBOJIOBBIX KJIETOK.



I'enetnueckue (akTOps! MOBBIIEHHONW YyBCTBUTEIBHOCTH YEIOBEKA K (PU3NIECKOMY U XUMHYECKOMY 3arpsi3HEHHIO
OKpy>Karomel cpeabl. ['eHeTndeckas npenpacrnoiokeHHOCTh YETOBEKa K MaTOJIOTUsM.

JeMoHCcTpanuu:

Tabnuue! 1 cxemsl: «KapuoTtumn yenaoBekay, «MeTobl H3y4eHUsI TEHETUKU YeI0BeKay, «I eHeTndeckue 3a00aeBaHms
YEIIOBEKAY.

[Ipaktrnueckas padota «CocTaBIeHHE U aHATTU3 POJOCIOBHONY.

Tema 15. Cenexyus opeanuszmoa.

JlomecTukanus W celeKnus. 3apokKICeHHe CeleKIu W aoMectukaruu. Ydenwme H.M. BaBumoBa o IlenTpax
MPOUCXOXKIECHUST U MHOTO00pa3us KyJbTYpHBIX pacTeHHd. Ponb celekuuu B CO3MaHHM COPTOB pacTeHHH M MOPOX
*KUBOTHBIX. CopT, MOpoja, ITaMM. 3aKOH TOMOJIOTHYECKUX Ps/I0B B HacieACTBeHHOM usmenunBocty H.M. BaBunoga,
€ro 3Ha4YeHUEe I CeJCKIMOHHOM padoThI.

MeTo/bI CeNneKIMOHHON PaboThl. MICKyCCTBEHHBIN OTOOP: MacCOBBIN U WHAUBUYaIbHBIA. JTalbl KOMOMHAIIMOHHOM
cenekuuu. McmpiTaHue npousBoauTeNed Mo TMOTOMCTBY. OTOOp MO TEHOTUIY C MOMOILIBIO OLEHKH (EHOTHMNA
MTOTOMCTBA W OTOOp TI0 TEHOTHITY ¢ TToMoIbi0 ananmm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENeKIIMOHHOW paloThl. PaawannoHHBIN W XUMHYECKANW MyTareHe3 Kak
WUCTOYHUK MYTaUWi y KyJIbTYpHbIX (QopM opraHu3moB. Mcmoib3oBaHHe T€HOMHOTO PEIAKTHPOBAaHUS W METOJOB
pexomOuHaHTHBIX JJHK 114 momy4eHus: uCX0AHOTO MaTepuaia AJisi CEJICKINH.

[lony4yenne monumnonnoB. BHyTpuBunoBas rubpunuzanus. binskoponcTBeHHOE CKpelMBaHUE, WM WHOPHUIMHT.
HeponctBenHnoe ckpemuBanue, Wi ayTOpuauHr. ['etepo3nc W ero mpuuYMHEL. lcmoibp3oBaHWe reTepo3nca B
ceneknuu. OtnanénHas rudpuausanus. [IpeogoneHue OSCIIONUS MEXKBUAOBBIX TMOPUAOB. JJOCTHKEHHS CEICKIIMU
pacTEeHUM U )KUBOTHBIX.

CoxpaHeHHMEe W U3ydeHHE T€HETHYECKHX PECYPCOB KYIbTYPHBIX PAacTEHHMM M UX AWKUX POAWYEH IUIsl CO3MaHUA
HOBBIX COPTOB U THOPHUJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

HeMoHCTpauuu:

IToptpersr: H.U. BaBunos, W.B. Muuypun, I'.J. Kapneuenko, ILIL Jlykesnenko, b.JI. Acraypos, H. Bopnoyr,
J K. benses.

Tabmuiel u cxemsl: «LIeHTPBI TPOUCXOKICHUS U MHOTO00Pasusl KyJIbTYPHBIX PacTeHHI», «3aKOH TOMOJIOTHYECKIX
PSIOB B HACJIEACTBEHHOM N3MEHUMBOCTHY, «MeToapl cenekuuny, «OtnanéHnas rudpuanzanus», «MyTaresesy.

JlaboparopHast paboTa «/3ydeHne copToB KyJIbTYPHBIX PACTEHHH U MTOPO/]T TOMAITHAX KUBOTHBIX).

JlaboparopHas pabota «/3yueHue METOIOB CEJIEKIIUU PACTCHHI».

[IpakTudeckas padora «[IpuBUBKa pacTeHUI.

Okckypeusi «OCHOBHBIE METOJIBI M JOCTIDKEHHUS CEJIEKLMH PACTEHWH U >KUBOTHBIX (Ha CEIEKLHOHHYIO CTAHIIMIO,
TUIEMEHHYIO (pepMy, COPTOUCTIBITATENFHBIN YIaCTOK, B TETUNIMYHOE X03SHCTBO, B JIAOOPATOPHIO arPOYHUBEPCUTETA HITH
HAYYHOT'O LIEHTPA)».

Tema 16. buomexnonozusi u cunmemu4eckas 6UO02U.

OOBeKTHl, HCHONB3YeMble B OHOTEXHOJOTMH, — KIETOYHBIE W TKAaHEBbIE KYyJIbTYPhl, MHKPOOPTaHH3MBI, HX
XapakTepuctuka. TpaauloHHas OWOTEXHOJOTHS: XJIeOONeueHne, TMOJYYeHHUEe KHUCIOMOJIOUHBIX TIPOJYKTOB,
BuHoAenue. MukpoOuonornueckuii cunte3. OObeKThl MUKpoOMONornueckux TexHomoruil. [IpomsBoacTBo Oenka,
AMUHOKHCIIOT ¥ BUTAMUHOB.

Coznanne TeXHOJIOTUH W MHCTPYMEHTOB II€JICHAPABICHHOTO MU3MEHEHUS M KOHCTPYHPOBAHUS T'€HOMOB C IIEJNIBIO
MOJTyYEHHS] OPTraHW3MOB U MX KOMIIOHEHTOB, COJICPKALIMX HE BCTPEUAIOIIUeCs B IPUPOJIe OMOCUHTETHYECKHE Ty TH.

Knerounas nmxenepusi. MeTonsl KyabTypbl KIETOK M TKaHEeW pacTeHHH U *KUBOTHBIX. Kpnobanku. Comarndeckas
ruOpUAN3anys U COMaTHYeCKUi aMOproreHes3. Vcronp30BaHNE TaruIONIOB B CENEKIMH pacTeHuil. VckyccTBeHHOe
OIIJIOJTIOTBOPEHKE. PEKOHCTPYKIINS SHIEKIETOK M KIIOHUPOBAHKE )KMBOTHBIX. METO ] TPaHCIIAaHTALINH SIIEP KIIETOK.

XpoMocoMHasi ¥ TeHHasi WHXKeHepus. MIcKycCTBEHHBI CHHTE3 TeHa U KOHCTpynpoBaHHe pekoMOuHaHTHBIX JIHK.
JlocTiKeHns U MepCIeKTUBBl XPOMOCOMHOM 1 T€HHOW MH)KEHEPHH. DKOJIOTHYECKHE M AITHYECKUE MPOOIEMBI T€HHOM
WH)XCHEPHH.

Menununackue ouotexnonoruu. [loctrenomuas nudposas meauuuHa. [1LP-nmuarnoctiuka. MetaGonoMHbIH aHamu3,
TFEeHOLEHTPUYECKUI aHaIN3 NMPOTEOMa YeJIOBEKa JJIsl OLIEHKH COCTOSIHHSA €ro 370pOoBbs. crosnb30BaHNE CTBOJIOBBIX
kieTok. TapreTHas Tepamusi paka. 3D-OmonHxeHepHs mjsi pa3paboTku (yHIAMEHTaIbHBIX OCHOB MEIAMIIMHCKHAX
TEXHOJIOTHH, CO3JaHHA KOMIUIGKCHBIX TKaHEH COYETaHWEM TEXHOJIOTHH TPEXMEPHOTO OWONPHHTHUHra |
ckadonnuHra Ui peleHus 3a1a9 IepCOHATU3UPOBAHHON MEIULIMHBIL.

Co3nmanne BEKTOPHBIX BAaKIMH C IENbI0 OOecredeHuss KOMOWMHHMpPOBAHHOW 3ammuThl OoT Bo3Oymuteneit OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MEXaHHW3MOB (yHKIMoHHpoBaHus PHK-comepkaimux BUPYCOB, BBI3BIBAIOIIMX 0C000
OTacHbIe 3a00JI€BaHUs YeTOBEKA U KUBOTHBIX.

JemoHcTpanuu:

Tabmuuel u cxemsl: «lcronab30BaHHE MHUKPOOPraHU3MOB B IIPOMBIIUICHHOM IpoM3BOACTBe», «Kitetounas
WHXEHEpUs», «['eHHas HH)KEHEPUD».

JlaboparopHas pabota «/3ydeHue 00bEKTOB OMOTEXHOIOTHIY.

IIpakTudeckas padora «IlomydeHne MOJOYHOKHUCIIBIX TPOTYKTOBY.



Oxckypeusi «buoTexHONOrns — BaKHEWIas MPOM3BOAMTEIbHAS CHJIA COBPEMEHHOCTH (HAa OMOTEXHOIOTHYECKOE
MTPOU3BOICTBO)».

Conep:xanue odyuenus B 11 knacce.

102 4, u3 HAX 8 9 — pe3epBHOE BpeMs

Tema 1. 3apooicoenue u pazgumue 380110YUOHHBIX NPEOCABGIEHUL 8 OUOTO2UU.

OposmrorionHas Teopust Y. Jlapsuna. [Ipenmocsuiki BOSHUKHOBEHUS NapBUHU3MA. JKW3Hb W HAYYHAS JIEATEIbHOCTD
Y. JlapsuHa.

HBwkymire cunsl 3Bomonndd BuaoB mno Y. JlapBuHy (BBICOKas HMHTEHCHBHOCTh Pa3MHOKEHHUS OPraHM3MOB,
HacJIe/ICTBEHHAS! H3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).

Odopmienne cuaTeTHYeckoir Teopun dBomonun (CTD). Hewrtpansnas teopus sBomonnun. CoBpeMEHHaS
SBOJIIOIIMOHHASL OHWOJIOTHS. 3HAYCHHE ABOJIOLHMOHHOW TEOPHMH B (POPMHUPOBAHMM ECTECTBEHHO-HAYYHOW KapTHHBI
MUpa.

JemoHcTpanuu:

IToptpersr: Apucrorens, K. Jluanet, XK. Jlamapk, 3. Cent-Umep, XK. Krosee, Y. Jlapsun, C.C.YeTBepuKoB,
W.N. lImansraysen, 1. Xonneitn, .K. benses.

Tabmuuel u cxembl: «Cuctema xuBoi npupoas! (o K. Jluanero)», «JlectHuna xuBbIX cymectB (o Jlamapky)»,
«Mexaan3Mm (HOpMHUPOBaHUS TMPHUCIIOCOOICHUH Yy pacTeHuil 1 *KUBOTHBIX (mo Jlamapky)», «Kapra-cxema mapmipyra
nyremectsus Y. JJapsuna», «Haxoaku Y. lapunay, «Dopmbel 60psObI 3a cymiecTBoBaHUE», «Ilopoabl romyoOein»,
«MHoroo0pasue KynbTypHBIX (opM KamycTbl», «l[lopoabl qOMamHUX >KMBOTHBIX», «Cxema 0Opa3oBaHHs HOBBIX
BugoB (mo Y. lapBunHy)», «Cxema COOTHOIICHHS IBIKYIIUX CHJI JBOMONUN», «OCHOBHBIE TIOJIOKEHUS
CUHTETUYECKON TEOPHH IBOTIOIUI.

Tema 2. Muxpoasonioyus u eé pe3yivmamol.

[lomymnsiyst KaK dIeMeHTapHas enrHuIa BoMonnu. COBpeMEeHHbIE METOIBI OLIEHKH TEHETHUECKOTO pa3Hoo0pasus
U CTPYKTYpHI momynsiuii. M3MeHenne reHodoHAa TOMYISIUM KaK 3JEMEHTApHOE SBONIOIMOHHOE SBICHHE. 3aKOH
reHeTndyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOPbI (IBHKYIIUE CHIIBI) SBOJTIONKK. MyTanmoHHBIH mponecc. KomOnHaTHBHAs M3MEHYHBOCTb.
Hpetid reHOB — ciydaifHble HEHaNpaBICHHbIE W3MEHEHHUS 4YacTOT ajuleneid B momyssanusx. O¢¢eKT ocHoBaTems.
Murpanun. M3onsmus nonynsnuii: reorpadudeckas (mpocTpaHCTBeHHas), Onoyorndeckas (penpoyKTUBHAS).
EctecTBeHHBI OTOOpP — HampaBIsOUME (akTop dBOJMIOIUU. DOpPMBI €CTECTBEHHOrO0 OTOOpa: JBHIKYIIHH,
CTaOMIM3UPYIOMINNA, pa3phIBAONINi (Iu3pynTUBHBIN). [lomoBol oT60p. BO3HMKHOBEHHE M 3BOJIOIUSA COIMATHLHOTO
TTOBE/ICHUS )KUBOTHBIX.

[IpucrocoONeHHOCTh OpPraHu3MOB KaK pPEe3ylbTaT MHUKPO3BOMIONMH. BO3HHWKHOBEHHE NPUCIIOCOONEHHUM Y
Opranm3MoB. ApoMopdo3bl U HauoananTanuu. lIpumepsl NMPUCIIOCOONEHWH Yy OpPraHW3MOB: MOP(HOIOTHYECKHE,
(usnonornYecKue, OMOXUMHUYECKHUE, TTOBeieHYecKre. OTHOCUTENFHOCTD MPUCITOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu U cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT MHKPOIBONIONUH. M30msmus — KIOYeBOi
¢dakrop BugooOpasoBanus. Ilyrh u  crHocoObl  BHIOOOpa3OBaHUs:  ajjionaTrpuyeckoe (reorpaduueckoe),
CUMIATPUYECKOe  (PKOJIOTHYECKOE), «MTHOBEHHOe»  (TONWIuIonau3anus, rudpuamzanus). JmTenbHOCTH
3BOJIIOLIMOHHBIX MTPOIECCOB.

Mexanu3mbl popMUpOBaHHUS OUOJIOTHYECKOTO pa3HOO0pasusl.

Poub 3BoIOIIMOHHOM OMONIOTHH B pa3paboTKe HAYYHBIX METOIOB COXpPaHEeHUs OMopazHo00pasus. MUKPOIBOIONHUS
U KOPBOJIIOLMS Mapa3uTOB M MX X03sieB. MexaHU3Mbl (pOPMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI
0OpbOBI ¢ HEl.

JemoncTpanuu:

IToptpetsr: C.C. UetBepukos, 3. Maiip.

Tabmuiel 1 cxembl: «MyTallMOHHAsT U3MEHUUBOCTBY, «[lomynsimonHas cTpykrypa Buaa», «Cxema NpoOsBICHUS
3akoHa Xapau—BaitHOepra», «JIBHXKyIIue CHUIIBI JBOJIONHAN», «IKOJOTHYCCKAs HW3OJIAIMS TOMYJSIIINN CeBAHCKOU
¢dopenu», «'eorpaduueckas H30IALMS JTUCTBEHHUIBI CUOMPCKONW M JIMCTBEHHHMIBI aypcKony, «llomynsuuoHHBIE
BOJIHBl YMCJICEHHOCTH XHIIHMKOB M JKepTB», «Cxema JelCTBHUS ecTecTBEHHOro oTtoopa», «Dopmbl OOpnOBI 3a
cymiecTBoBanuey, «WHaycTpruanpHbIi MemaHu3m», <« KuBble wnckomaembley», «llokpoBUTENBCTBEHHASI OKpacka
KHUBOTHBIX», «lIpemynpexnaromas oxpacka >KHBOTHBIX», «Pusnonornueckue aganrauum», «lIpucmocobneHHOCTH
OpPraHu3MOB M €€ OTHOCHTENIbHOCTHY, «Kputepun Buma», «Bunsl-aBoiiHukm», «CTpyKTypa BHAA B HPHUPOAE»,
«Cnioco0bl  Bu000pa3oBanusy», «I'eorpaduyeckoe BHI000pa3oBaHHWE TPEX BHUIOB JIAHIBIIICH», «DKOJIOTHYECKOE
BH1000pa30BaHNE BUIIOB CHHUID, «I[OTUILUIONIBI pacTeHmi», «KamyCTHO-peIe HbIi THOPHUIT.

ObopynoBanue: repdapuy pacTeHHUH, KOMJICKIMA HACEKOMBIX, Uyyesla NTUI U 3BEpel C MpUMEpPaMu pa3IMYHbBIX
MPUCTIOCOOJICHHIA, Yydesa NTHUIl ¥ 3Beped pa3HbIX BUIOB, Tepbapuu pacTeHUH ONM3KUX BHJOB, 00pa30BaBIINXCS
pPa3TUIHBIMH CITOCOOAMH.

JlaboparopHast paboTa «BpIsIBICeHHE H3MEHYNBOCTH Y 0COOCH OJJHOTO BHIAY.

JlaGoparopHas pabota «IIpucnocobneHns oOpraHu3MOB B UX OTHOCUTENbHAS LIeTIECO00Pa3HOCThY.

JlaboparopHas pabora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHYECKOMY KPHTEPHUION.



Tema 3. Maxpossonioyust u e€ pe3yibmamat.

MeTo/pI M3ydeHUsT MaKpOABOJONKH. [[aneoHTOMOrHYecKkre METO bl M3ydeHus 3Boironuu. [lepexomnbie GoOpMbI 1
(PMITOTEHETUYECKHE PSI/IbI OPTraHU3MOB,

buoreorpadguueckne merompl u3ydeHwst sSBomonnd. CpaBHeHune ¢Guopsl U (ayHBl MAaTepUKOB M OCTPOBOB.
buoreorpadpudeckue odaacta 3eMiau. BUABI-D)HIEMHUKH U PEITUKTHI.

DOMOPHOIIOTUYECKUE U CPABHUTEIHHO-MOP(HOIOTHISCKHE METOABI M3YUCHUS 3BOTIONUH. | eHETHYSCKUE MEXaHU3MbI
SBONOLIMM OHTOTEHE3a M TIOSBJICHHS OBOJIONMOHHBIX HOBIIECTB. [ OMOJIOTWYHBIE ¥ aHAJIOTHMYHBIE OPTaHBI.
PynuMenTapHbie opraHbl W aTaBU3MBL. MOIJIEKYISIPHO-TEHETHYECKHE, OMOXMMHYECKHE U MATeMaTHYECKHE METOJIbI
M3y4eHus 3Botoiuu. ['omomornyneie redsl. CoBpeMeHHbBIE METOBI IIOCTPOCHHS (DUIIOTCHETUYCCKHX JICPEBBER.

XPpOMOCOMHBIC MYTAaIlUU M SBOJIOLIUS TCHOMOB,

OO0mme 3aKkOHOMEpHOCTH (IIpaBWjIa) dBOMIONUH. HeoOpaTUMOCTh  DSBONIONMH. ANANnTHBHAS — paguarivs.
HepaBHOMEPHOCTH TEMIIOB BOJIIOLINY.

JemoncTpanuu:

IToptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mroiep, O. ['ekkens.

Tabmumer w  cxembl: «DujoreHeTHYeCKU psix  JIOmAgN», «APXEONTEPHUKC», «3BEpPO3yOble  SIIEpB»,
«Crerouedansr», «Punnopute»y, «CeMeHHbIE NanoOpoTHHKW», «buoreorpaduueckue 30HBI 3emuu», «petid
KOHTUHCHTOB), ((PGJII/IKTI)I)), «HauanpHabie craguun 3M6pI/IOHaJ'H)HOFO PasBUTUA TI0O3BOHOYHBLIX JKHMBOTHBIX),
«l'oMonoTHYHBIE W aHAJOTHYHBIC OpraHbl», «PyIUMEHTBI», «ATaBU3MEI), «XPOMOCOMHBIE HAOOPHI YeOBEKa W
IIMMITaH3e», «] JJaBHbIe HAMPaBICHUS YBOJIOIUNY, «O0IINe 3aKOHOMEPHOCTH SBOJIIOLIANY.

OO0opynoBaHue: KOJUICKIUK, TepOapuu, MYJSDKA HCKOIAEMBIX OCTATKOB OPIraHU3MOB, MYJISDKA TOMOJIOTHYHBIX,
AQHAIIOTUYHBIX, PYANMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [Ipoucxoosicoenue u pazeumue sHcusHu Ha 3eme.

HayuHble TUMOTE3bI MPOUCXOXKACHUS KU3HU Ha 3emiie. AOHOreHe3 u maHcnepMus. JloHaydHbIe MPEICTaBICHUS O
3apOKICHHUHN JKU3HU (KpearioHn3M). [ urmoTe3a moCcTOSHHOTO caMO3apoiKIeHUS KU3HU U €€ OMPOBEPIKEHUE OTBITAMH
@. Pemn, JI. Cmammantianw, JI. [lactepa. [IponcxoxkieHue >KU3HN U aCTPOOHOIOTHS.

OcHOBHBIE ATanbl HEOPraHUUECKOU 3Bomtonuu. [InanerapHas (reojJorudeckas) SBOIONUS. XUMHUECKas HBOIIOIHSL.
AOHMOTeHHBIN CHHTE3 OpraHMYecKuX BeliecTB u3 Heopranmdeckux. OmnbiTr C. Muuiepa u I'. FOpu. O6paszoBanue
monmMepoB u3 MoHOMepoB. KoarepBarnas runoreza A.W. Omapuna, rumote3a nepsuyHoro OympoHa J[. XomnuaeiiHa,
reHernyeckas rumnore3a ['. Mémnepa. Pubosumser (T. Yek) u runote3a «mupa PHK» V. l'unGepra. dopmupoBanue
MeM6paH 1 BOSHUKHOBCHHUE IPOTOKJICTKH.

Ucropus 3emim u metonbl e€ m3ydeHus. Vckomaemple OpraHMYECKHE OCTATKH. | €OXPOHOJOTHS W €€ METOIBI.
OTtHOcuTenbHas M a0COMIOTHAS TeOXPOHOJIOTH. ['eoXpoHOIIOTHYecKas MIKana: 0HbI, SPbI, IIEPUOIBI, JTOXH.
HavanbHbie 3Tanbl opraHUYecKoi 3BotonMU. [0sABICHME W 3BONIOIMS MEPBBIX KIIETOK. DBOJIOIMSI MeTaboIM3Ma.
BosHukHOBeHMe mepBeIX 3KocucTeM. COBpeMEHHbIE MHKPOOHBIE OWOIIEHKM Kak aHallor TepBBIX Ha 3emIe
coobmecTB. CTpoMaTonuTsl. [IpokapHoOTHI 1 3yKapHOTEHI.

[Ipoucxoxaenue dykapuorT (CUMOHMOreHe3). OBONIOIMOHHOE MPOUCXOXKIACHUE BUPYCOB. [IpoucxoxiacHHE
MHOT'OKJICTOYHBIX OPraHMU3MOB. Bo3H1UKHOBEHNE OCHOBHBIX TpyI1iin MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATaIbl HBOJIONUHN BhICIIUX pacTeHwil. OcHOBHBIE apoMopdo3bl pacTeHmid. BrIxoj pacTeHuil Ha cymry.
ITossBnenue CIIOPOBBIX paCTeHI/Iﬁ U 3aBOCBAHUC MMM CYLIH. CeMmeHHEBIE pacTeHus. HpOI/ICXO)KILeHI/Ie IBETKOBBIX
pacTeHui.

OCHOBHBIE JTambl SBOJIONHMU JKUBOTHOTO wmupa. OcHoBHBIE apoMopho3sl KHBOTHBIX. BeHickas ¢dayHa.
KeMOpuiickuii B3pbIB — TOSIBIIEHHUE COBPEMEHHBIX THIIOB. [lepBbie XOpmoBbIe )XKUBOTHBIE. JKU3HB B BOZIE. DBOJFOIIHS
MO3BOHOYHBIX. [IpoucxoxneHue ampuOuii W pentwinid. [IpoucxoaeHHE MIICKONHUTAOMIMX W NTHIL. [IpuHIMI
KIroueBoro apomopgo3za. OcBoeHre 0SCIIO3BOHOYHBIMU M I03BOHOYHBIMH JKUBOTHBIMH CYIIIH.

PazButHe xu3HM Ha 3emiie 1O dpaM M TEpUOJIaM: apXeH, NMPOTEepO30H, Maneo30i, Me3030H, KaiHo30u. OOIas
XapaKTEpUCTHUKa KiIUMara MW TCOJIOT'MYCCKUX IIPOLECCOB. IlosBnenue wn PacuBET XapaKTCPHBIX OPraHU3MOB.
Yriieobpa3oBaHue: ero YCIOBH U BIUSHHAE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BEIMHpPaHUS — SKOJOTMYECKUE KPU3UCHI NPONLIoro. [IpUYMHBI M CIENCTBUS MAaCcCOBBIX BBEIMHPAHHI.
CoBpeMEeHHBII HKOJIOTHIECKHI KpU3HUC, ero ocoOeHHOCTH. [Ipobiema coxpaHenus Onopa3sHooOpa3us Ha 3emire.

CoBpeMeHHasi cUCTeMa OpraHudeckoro Mupa. [IpuHIUTNBI — Kiaccupukanud — opraHuzmMoB.  OCHOBHbBIE
CUCTEMAaTU4ECKHE TPYIIITEI OPTaHU3MOB.

JlemoHcTpauu:

IToptpersr: @. Penu, JI. Cmamnanmanu, JI. Ilactep, W.W. Meunukos, A.W. Onapun, /[l. Xomaeitn, I'. Mémiep,
C. Mumnep, I'. FOpu.

Tabmuis! u cxembl: «Cxema omnbita @. Penny, «Cxema ombita JI. [lactepa o U3y4eHHIO CaMO3apOKACHUS KUZHN,
«Cxema omprita C. Mumepa, I'. FOpu», «OTamsl HeopraHHYECKON 3BOMONHM», «[ €OXpOHOIOTHYECKas IIKaiay,
«HaganpHbIC dTambl OPTaHUYECKON ABOMIONUNY, «CxemMa 00pa3oBaHHs dYKApHUOT IMyTéM cUMOmMOreHe3a», «Cucrema
KUBOU TIPUPOJIBD», «CTpoeHHE BUpYCcay, «ApoMopdo3bl pacTeHuin», «PHHHOGUTED, «OTHOKIETOUYHBIC BOJIOPOCINY,
«MHOTOKJIETOUHbIE BOmOpociny, «Mxmy», «llamopoTHuku», «l'oloceMeHHbIE pacTeHus», «OpraHbl IIBETKOBBIX
pacteHuit», «Cxema  pa3BUTUS  JKMBOTHOIO  Mupa», «ApomMopdo3bl  KUBOTHBIX»,  «lIpocTeiimiuey,



«Kumeanomnonoctasie», «Ilmockue depBm», «UneHucronorme», «PoIObD», «3eMHOBOMHEIEY, «IIpecMBIKarommecs,
«[Itunpy, «Mnekonurammue», «Pa3BUTHE XKU3HU B apXeUCKOU 3pey», «Pa3BUTHE KU3HH B IMPOTEPO30OMCKOU Apey,
«Pa3BuUTHE )KU3HU B NAICO30HUCKON 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE XU3HU B KaHHO30MCKOM
ape», «CoBpeMeHHas cHCTeMa OPTaHUIEeCKOTO MHUPay.

O6opynoBaHue: repOapuu pacTeHWH pPa3NAYHBIX OTHENIOB, KOJUICKIIMH HACEKOMBIX, BJIQXHBIE TIpenapaThl
KUBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJJIEKIIUM WIJIOKO’KHX, CKEJEThl MO3BOHOYHBIX J>KMBOTHBIX, dydeda INTHUI] H
3Bepel, KOJUIEKIINA OKaMEeHEJIOCTEH, MOJIE3HBIX UCKOIMAEMBbIX, MYJISKH OPTaHUIECKUX OCTATKOB OPTaHM3MOB.

BupryanpHast mabopatopHas pabota «MogemupoBanue onbiToB Mmmiepa—lOpr mo w3ydeHnto abUOTEHHOTO
CHHTE3a OPTaHUYECKUX COCIMHEHHH B TIEPBUYHON aTMochepe».

JlaboparopHast paboTa «l/3ydeHue 1 ONMCaHne HCKOMTAEMBIX OCTATKOB APEBHUX OPTaHU3MOBY.

IIpakTudaeckas padora «M3ydeHne 0coOOEHHOCTEN CTPOCHHS PACTEHUI Pa3HBIX OTACIOBY.

[Ipaktrueckas padbota «M3yueHne 0coOEHHOCTEH CTPOCHHS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. Ilpoucxooicoenue uenoseka — AaHMpoOno2eHes.

Pazniens! u 3a1a4n aHTPONOJIOrMU. MeTo/ibl aHTPOTIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUN O TMPOUCXOXKICHUH dYelloBeKa. Penmurnosnsie Bo33zpeHus. COBpeMEHHbIE HaydHBIC
TEOpHH.

Cxo0JICTBO UesIoBeKa ¢ JKUBOTHBIMU. CHCTeMaTHYecKoe MoJIoKeHUe YenoBeka. CBUIAETENhCTBA CXO/ICTBA YEJIOBEKa C
KUBOTHBIMH: CPaBHUTEIEHO-MOP(MOIOTHYECKUE, IMOPHUOIOTHIECKHE, (PU3UOTIOT0-OMOXUMUYIECKHE, TIOBEICHUECKHE.
OT1nnyus 4enoBeka oT KUBOTHBIX. [IpAMOX0KIeHHe U KOMILJIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOI0OBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CHUCTEMBI.

JBwxymme cunbl ((hakTOpbl) aHTPOIIOTeHe3a: OMOJOTHYecKHe, comnmaibHble. COOTHOIIEHHE OWOIOTHYECKUX W
COLMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpororeHe3a. PaHHHWe yenoBekooOpa3zHble 00e€3bsSHBI (MPOKOHCYINBI) W PaHHHE TOHTHIBI —
o0muie TpeaKN YeloBeKOOOpa3HBIX 00e3bsiH W IFOJei. ABCTPAONUTEKH — JIBYHOTHE MpEINKd Jroaei. YemoBek
YMEJbIA, TEPBbIE U3TOTOBIEHUS OpyAuid Tpyaa. UenoBek NpsSAMOXOIAUIMN M MEPBBIM BBIXOH JIOACH 3a Mpenelbl
Adpuku. Yenosek reiiensoeprekuii — o0mmii NpeoK HeaHIepTalIbCKOro YeI0BeKa 1 YelloBeKa pa3yMHoro. Yenosek
HEAHAEPTAIIbCKUNA KaK BHUJ JIIOJAEH XOJIOJHOTO KiIMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOrO THIIA, JEHHUCOBCKUN
YeI0BeK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u majaeoreHOMHUKa.

OBOJIONMS COBPEMEHHOTO 4esioBeKa. EcTecTBEeHHBI 0TOOp B MOMyNALMAX 4YeloBeKa. MyTalMOHHBIA MpoIecc U
nosiumopusm. [lomynsiioHHbIE BOJIHBI, Aped( TeHOB, Murpanus u <«3PQGEeKT OCHOBATEN» B IMOMYJIAIHUIX
COBPEMEHHOT'O YeJIOBEKa.

UYenoseueckue pacel. [loHsiTHe 0 pace. bompmme packl: eBporieowHas (€Bpa3uiicKas), aBCTpaiO-HETPOUTHAS
(3xBaTOpHanbHAas), MOHIOJOWAHAS (a3MaTCKO-aMepHUKaHCKas). Bpems u myTu pacceneHus dYejoBeKa IO IUIaHETe.
EnunacTBO denoBeueckux pac. HayuHas HecocToATenbHOCTh pacusMma. [IprcrocobieHHOCTh YeloBeKa K pPa3sHBIM
YCIIOBUSIM OKpYXarolien cpeapl. BnusHue reorpadudeckoit cpensl u aperida reHoB Ha MOP(OIOTHIO U (PH3HOIOTHIO
YeJoBeKa.

MexaucuuIIMHapHbIe METOABI B (r3ndeckoil (Ononoruueckoi) aHTPOIOJIOTHH. DBOIIOIMOHHAS aHTPOTIOJIOTHS U
MAJIC0aHTPOIIONIOTHS YeJIOBEUECKUX TOMYIISIUNA. bruocoruansHbie Mcciea0BaHus MPUPOIBI YenoBeka. MccnenoBanue
KODBOJIIONIMU OUOIOTUYECKOT0 U COIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu:

Iloptpetsr: Y. JapBuH, JI. Jluku, A.5. Porunckuii, M.M. I'epacumos.

Tabmuuer u cxembl: «MeToasl aHTpomosorun», «['0NMOBHOM MO3r uenoBeka», «YeroBekooOpasHble 00E3bSHBI,
«Cxener dYemoBeKa M CKeNeT INMMIAH3e», «PyIMMEHTHI W aTaBU3MBD, «JIBIKyIIME CHIIBI aHTPOIOTEHE3a,
«OBOJIIOIMOHHOE JPEBO 4YEJIOBEKa», «ABCTpaonuTek», «YemoBexk ymenbri», «YemoBek MNPSIMOXOISIINIY,
«JlenncoBckuii yenosek» «Heannepranpip», «KpoMaHboHIBD, «IIpeaku yesoBeka», « ITalbl S3BOJIOLNN YEIOBEKAY,
«PacsI yenoBekay.

O6opynoBaHne: MyJISKH OKaMEHEJIOCTeH, MPeIMETOB MaTepHUaIbHON KyJIbTYpHI MPEIKOB YEJIOBEKA, PEPOAYKINN
(poTorpadun) xapTHH ¢ MH(OIOTHUECKUMH W OMONEHCKMMHU CIOKETaMHU NPOUCXOXKACHUS uenoBeka, (ororpaduu
HaXOJI0K UCKOMAaEeMbIX OCTATKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb Yeperna YelnoBeKka U depena MMMITaH3e, MOAEThb
KHCTH Y€JIOBEKa W KMCTH IIUMIIaH3€, MOJIEIH TOPCa MPEAKOB YeOBEKa.

JlaGoparopHast pabota «/3ydeHne ocoOOEHHOCTEH CTPOCHUS CKEJIETa YeJIOBEKA, CBSI3aHHBIX C MPAMOXO0XKICHHEM.

[Ipaktnueckas padota «M3yueHne 3KOIOTHIECKUX adanTalui YeJI0BeKay.

Tema 6. Dxonocus — HAyKa O 63AUMOOMHOWEHUAX OP2AHUSMO8 U HAOOPSAHUSMEHHBIX CUCEM C OKpyicaroujel
cpeoot.

3apokneHne W paszBuTHe OKonoruu B Tpyzax A. 'ymOombara, K.®. Pymbe, H.A. Ceseproa, O.Iekkens,
A. Tencmm, B.H. Cykauépa. Pa3nensr u 3amaun sxosorun. CBsA3b SKOJIOTUH C APYTUMH HayKaMH.

Mertoasr sxonorun. IlomeBble HaOMrOAeHHA. OKCIEPUMEHTHI B DSKOJOTWHW: TPHPOAHBIE M JIaOOpaTOpHEIE.
MogenupoBaHue B 9KOJIOTHHA. MOHUTOPHHT OKPY’KaIOIIEH Cpeabl: JIOKAIBHBIN, pErHOHANIBHBIN 1 TI100aIbHBIH.

3HaueHNEe SKOJIOTMUECKUX 3HAaHUH AJI YeJIoBeKa. DKOJOTHYECKOE MUPOBO33PEHNE KaK OCHOBA CBA3EH YEIOBEUECTBA
¢ ipupoioi. POpMUPOBAHUE IKOJIOTUUECKON KYJIBTYpPhI U 9KOJIOTHUUECKON rpaMOTHOCTH HaCEJICHHUS.



JemoHcTpanuu:

[optpetsr: A. I'ym6onbar, K.®@. Pynse, H.A. CeBepuos, J. I'ekkenb, A. Tencnu, B.H. Cykaués.

Tabnuie! 1 cxeMsl: «Pa3aenst sxkoa0runy, «MeTobl FKoJI0runy, «CxeMa MOHUTOPUHTA OKPY>KaIOIIel CpeIb».

JlaboparopHas pabota «/3yueHne METOI0B IKOJIOTHIECKHUX HCCIIETOBAHMID.

Tema 7. Opeanusmol u cpeoa ooumanus.

Okonornueckue (akTOppl W 3aKOHOMEpHOCTH uX JeiictBus. Kiaccudukanusi SKOMOTHUYECKHX —(HAaKTOPOB:
abmoTHyeckne, OMOTHYECKHE, aHTPOIOTeHHBIE. OOmMe 3aKOHOMEPHOCTH ICHCTBHUS HKOJIOTHYECCKUX (DaKTOpOB.
[Ipasuno muanmyma (K. [lnpenrens, 0. JInbux). TonepanTHOCTE. OBpHONOHTHBIE U CTEHOOHMOHTHBIE OPTaHU3MBI.

Abuotndeckue paxTopbl. CBET Kak 3kosoruueckuil hakrop. [elicTBre pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha
OpPraHHU3Mbl. DKOJOTMUECKUE TPYMIBl PacTeHUH M JKMBOTHBIX IO OTHOUIEHHIO K cBeTy. CUrHaibpHas pojib CBeTa.
doTONEPUOIU3M.

TemmepaTypa Kak OSKoJOTHUeCKHi Qaktop. [eiicTBre TeMmmepaTypbl Ha opraHu3mbl. lloiikumorepMmHble U
rOMOMOTEpMHBIE OpraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHN3MBI.

BraxxHOCTH Kak dKojormdeckuii ¢akrop. I[lpucrmocobneHns pacTeHH K TOIIEP)KaHWIO BOAHOTO OalaHca.
Knaccuduxkamms pactennii mo oTHOIMIEHUIO K Bojie. [Iprcoco01eHns IUBOTHRIX K H3MEHEHHIO BOJHOTO PEXXKIMA.

Cpenpl  OOMTaHUS OPraHM3MOB: BOZAHAs, HAa3eMHO-BO3IYIIHAs, TIOYBEHHas, T[JIyOMHHAs TOAMOYBEHHAS,
BHyTpHOpraHu3MeHHas. DHU3UKO-XUMHUYECKHE OCOOCHHOCTH cpelil oOuTaHus opraHu3MmoB. IlpucnocoOieHus
OpPTraHM3MOB K )KH3HH B Pa3HBIX Cpe/Iax.

buonoruueckne putMmbl. BHelHne u BHyTpeHHHE pUTMBL. CyTOUYHBIE M TOAMYHBIE PUTMBL lIpucrmocobieHHOCTh
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HHU.

’Kuznennsie Gopmbr opranuzmoB. [lonstue o >xu3HeHHOW (opme. JKu3HEeHHBIE (OPMBI PACTEHUIl: NEpeBb,
KYCTapHUKH, KyCTapHIUYKH, MHOTOJIETHHE TPaBbI, OTHOJICTHUE TPaBhl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THAPOOUOHTEI,
re00MOHTHI, a3pOOHOHTHL. OCOOSHHOCTH CTPOSHHS 1 00pa3a KU3HU.

buorndeckne ¢axtopel. Bumbl OHOTHYECKHX B3aMMOICHCTBHN: KOHKYPEHIIWS, XWIIHAYECTBO, CHUMOWO3 M €ro
¢opmbr.  IlapazuTu3m, Koomepamus, MyTyalu3M, KOMMEHcCAlW3M  (KBapTHUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduyeckne B3ammopeiicTBust  (Tommueckue, Qopudeckue, (¢dabpuueckue). 3HaueHHE OHMOTHUECKUX
B3aMMO/JICHCTBUI ISl CYIIECTBOBAHHS OPTaHU3MOB B cpelie oOuTaHus. [[pHHIMT KOHKYPEHTHOTO UCKITIOYEHUSI.

HeMoHCcTpauuu:

Tabmuiel U cxembl: «IKosorudeckue GpakTopen», «CBETOBOW CHEKTP», «IKOJIOTUUECKUE TPYIIIHI KUBOTHBIX IO
OTHOIIEHUIO K CBeTY», «TerIOKpOBHBIE JKUBOTHBIE», «XOJOJHOKPOBHBIE IKHUBOTHBIE», «DU3HOIOTHUECKHE
aJanTanui KUBOTHBIX», «Cpempl OOWTaHWS OpraHu3MoB», «buomormueckne puTMbB), <« OKnU3HEHHBIE (HOPMBI
pactenuit», «KuzHeHHBIE QOPMBI JKUBOTHBIX», «JDKOCHCTEMA MIMPOKOIUCTBEHHOTO Jieca», «DKOCUCTEMAa XBOWHOTO
necay, «Llenu nmutanusy, « XunauuecTBoy, «Ilapasutusmy, «KonkypeHniusny, «Cumonosy, «KoMMeHcanuzmy.

OGopynoBaHue: Tepbapuy pacTeHWH W KUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHSHUIO PA3IAYHBIX DKOIOTUYECKHUX
(hakTOpOoB, TepOapry CBETONMFOONBHIX, TEHEIOONBBIX U TEHEBBIHOCINBEIX PACTEHUH, CBETOIIOOUBHIE, TEHEIOOUBBIE U
TEHEBBIHOCJIMBbIC KOMHATHBIE PACTEHUS, TepOapiy M KOJUIEKIIMH TETUIONIOOUBBIX, 3MMOCTOHKUX, MOPO30YCTOMYUBBIX
pacTeHmid, dydena NTHUIl W 3BepeH, repOapuil pacTeHHWH, OTHOCALIMXCS K THrpoduram, kcepoputam, mesoduram,
KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUIEKIIMH )KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repbapuu v KOJUICKIHH
pacTeHWil ¥ >KMBOTHBIX, OOJQJAIONIMX YepTaMH MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUH JKW3HH,
repOapuy U KOJUIEKIIUH PACTEHHH M )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX ()OPM, KOJUIEKIINHU KUBOTHBIX, YUaCTBYIOIIIX
B Pa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGoparopHast paboTta «BrIsiBIeHHE PUCTIOCOOTICHUI OPraHU3MOB K BIMSHUIO CBETaY.

JlaboparopHast paboTta «BrIsBIeHHE PUCTTOCOOICHUI OPraHU3MOB K BIMSHUIO TEMIICPATYPhD».

JlaboparopHas padoTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHUI U3 Pa3HBIX MECT OOUTAHUSD».

Tema 8. Dxonozus 6U008 U NONYAAYUU.

DKOJIOTUYECKUE XapaKTEPUCTUKU MOMysiuy. [lomynsnus kak Owosiorudeckas cuctema. Poib HEOTHOPOJIHOCTH
cpenbl, pu3nueckux 0aphbepoB M OCOOCHHOCTEH OMOJIOTHM BHUJOB B JOPMUPOBAHHHU MPOCTPAHCTBEHHOUW CTPYKTYPHI
nomysaunid. OCHOBHBIE TOKa3aTeNu IMOMYJSLUM: YHCIEHHOCTh, IJIOTHOCTh, BO3pacTHas M IOJIOBas CTPYKTYpa,
POXKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIUS.

DKojoruueckas cTpykrypa nomyisinud. OrneHKa YUCIeHHOCTH oMy Ianni. JInHaMuKa MOy U e€ PeryIsiys.
buoTnueckuii moTeHUMaN NOMyIAUMH. MoaenupoBaHHE IWHAMHUKH Tomyasuuu. KpuBble pocTa YHCIEHHOCTH
nomynsuy. Kpussie BbkUBaHuUs. Perynsnus Y4McIeHHOCTH MOMYJISILIUMA: POl (PaKTOPOB, 3aBUCALIMX U HE 3aBUCAIINX
OT TUIOTHOCTH. DKOJIOTHYECKHE CTpaTernu BUAOB (r- u K-cTpaTterun).

Ilonstne 00 »3KoyorMUecKoi HuUmIe Buaa. Mectoobutanne. MHOTOMEpHas MOJENh SKOJOTUYECKON HHIIH
J.. Xaruuncona. Pazmepsl sxonorudeckoid Hutm. [loTeHnanbpHas U peaain30oBaHHAS HUIIIH.

Bun xak cuctema momynsannid. Apeansl BUIOB. BUIbl v MX KU3HEHHBIE CTPATErHH. JKOJIOTHUECKHE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHS 1 MUTPAIIN )KUBOTHBIX. bHonornueckre HHBa3uM 9y>KEPOTHBIX BHIIOB.

JeMoHcTpanuu:

Ioptper: .M. XaTunHCOH.



Tabmu1el 1 cxeMbl: «DKOJOTHIECKHE XapaKTEPUCTHKH MOy, «l[pocTpaHCTBeHHAS CTPYKTYpa MOIMYIIAIIUN,
«Bo3zpactHple mUpamMuIel MOMYJSAOUN», «CKOPOCTh 3aceleHHs MOBEPXHOCTH 3eMJIM Pa3IUYHBIMU OpraHHU3MaMm,
«Mogens skonoruyeckoi Humu .M. Xatunnconay.

O6opynoBaHue: repbapin pacTeHUH, KOJUIEKIINN )KUBOTHBIX.

JlaGopaTtopnas pabota «IIpucrocoOneHms ceMsSH pacTeHUI K PaCCEIICHUION.

Tema 9. Dxonoeust coobuecms. IKono2uieckue CUCHEMb.

Coo0miecTBa oprann3MoB. buorieHos u ero cTpykrypa. CBsi3u MEXIy OpraHn3MaMHy B OHOIIEHO3E.

Oxocuctema kak oOTkpbiTas cucrema (A.Jl. Tencnn). DyHKIMOHANBHBIE OJOKH OpPraHW3MOB B JKOCHCTEME:
MPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckre ypoBHH. Tpoduueckue 1enu U ceTh. AOHMOTHYECKHUE OJIOKH
sKocucTeM. [1ouBbI 1 MBI B 9KocHcTeMax. KpyroBopoT BelecTB M MOTOK SHEPTHU B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeNld YKOCHUCTEMBI. bromacca u TpOoAyKIus. DKOJOTHYECKHE MHPaMHIbI Yrcel, OMoMacchl U
SHEPTUH.

HanpaBneHnHsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuH. [lepBHYHbIE M BTOPUYHBIC CYKIIECCHH U HUX
MPUYUHBL. AHTPOTIOTEHHBIE BO3JEUCTBUS Ha cykmeccuu. KimmakcHoe coobmiectBo. bropasnooOpasue u moimHOTa
KpyTrOBOPOTa BEIMIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanbie 5KOCHCTEMBI.

AHTpOIIOTEHHBIE YKOCUCTEMBI. ATPOdKOCUCTEMA. ATpOLIEHO3. Paznnyus Mexay aHTPONOTEHHBIMU M MPUPOIHBIMH
IKOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoackas ¢iopa u ¢ayHa. CuHaHTponH3auus
ropojckoii hayHsl. buonornyeckoe u X03sMCTBEHHOE 3HAYEHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

3akoHOMEepHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBHIA OpraHM3MOB B dKOcHUcTeMax. llepeHoc »Heprum u
BEIIECTB MEXAY CMEXKHBIMH JKOCHUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIIIHA W JKOCHCTEM B YCIOBHSX
€CTECTBEHHBIX M aHTPOIIOIE€HHBIX BO3JEHCTBUH.

MeTo0710THS MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 3KOCHUCTEM.

HeMoHCTpauuu:

Ioptper: A.J. Tencnu.

Tabmuuer U cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA ITUPOKOIMCTBEHHOTO Jiecay, «IKOCHCcTeMa XBOWHOTO
necay, «DyHKIHOHATBHBIE TPYIIBI OPraHU3MOB B JKocHcTeMe», «KpyroBopor BemiecTB B dKocucTeMey, «llemmn
nuTaHus (MacTOUIHAS, AETPUTHAS)Y, «DKOJIOTHYECKas MUpaMHIa Yucem», « DKOJIOTHIECKas MHUpaMua OHoMacch»,
«JKonoruyeckas mupamMuaa dHeprum», «O0pa3zoBanue Oosora», «llepBuynas cykueccus», «BoccraHoBneHue neca
rmociie moXkapay, «KoCcHUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BEmECTB W TMOTOK 3HEPTHU B arpoIeHO3e»,
«IIpumepsr ypOosKOCHUCTEMY.

OO6opynoBanue: repbapiuy pacTeHUH, KOJJIEKIMH HACEKOMBIX, Uydella MTUI[ W 3Bepei, repOapuu KyJIbTypHBIX W
JTUKOPACTYIINX PACTEHUH, aKBaApPHUYM KaK MOJIETh SKOCHCTEMBI.

[IpakTudeckas padora «M3ydeHre u onrcanne ypooIKOCHCTEMBD».

Jlaboparophas pabota «/3yueHue pasHOOOpa3ust MEJIKHUX IMOYBEHHBIX YICHHUCTOHOTHX B PA3HBIX YKOCUCTEMAX).

OKkckypeusi «JKCKypcusi B THUIHMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, CIbHHK, Ha CYXOJOJNbHBIA WIN
MMOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

OKCKypcHsi « IKCKYPCHSI B arpO3KOCUCTEMY (Ha MOJIe UIIH B TEIUIMYHOE X039HUCTBO)».

Tema 10. Buocgepa — enobanvhas sxocucmema.

buochepa — oOmermaneTapHass o0Oonodka 3emim, TAe CYOIECTBYeT WJIH CYIIeCTBOBaJa >XW3Hb. Paspurthe
npencrasieHuil o Ouocgepe B Tpyaax . 3rocca. Yuenue B.U. BepHanckoro o 6uocdepe. Obnactu Ouocdepsl u eé
coctaB. JXXuBoe BemiecTBo 6uocdeps! u ero GyHKINU.

3aKOHOMEpHOCTH cyliecTBoBaHUs Ouocheprl. OcoOeHHOCTH OuOchepbl Kak TIJI00aJbHON  3KOCHCTEMBI.
Junamuueckoe paBHOBecre B Ouocgepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE LUKIBI (YIriaepoaa, a3ora).
PutmuuHOCTH siBeHUIT B OHOCcdepe.

3oHanbHOCTE Onochepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHJpPa, XBOWHBIE Jieca, CMEIIaHHBIE U
LIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, IyCTBIHHU, TPOIHMYECKHE Jieca, BBICOKOTOpbs. KimMar, pacTuTenbHbl 1
KHUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa ¥ QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIHANa U OMOChepHBIX QYHKIIUH.

JlemoHcTpauu:

IToptpetsr: B.1. Bepnanckuii, 3. 3rocc.

Tabmuier u cxembl: «I'eocdepsr 3emumy, «KpyropopoT azora B npupoje», «KpyroBopoT yriiepoga B MpUPOE»,
«Kpyrosoport kuciopojia B ipupojie», «KpyroBopoT Bojb! B ipupoe», «OCHOBHBIE OMOMBI cyliny, «Kimmarnieckne
nosica 3emnu», «Tynapa», «Taitra», «Cmemannbiii necy, «lllupoxkonucTBeHHsil jnec», «Cremb», «CaBaHHaAY,
«ITycTeiasy, « Tponudeckuii iecy.

O6opynoBaHue: repOapuul pacTeHUH Pa3HBIX OMOMOB, KOJUIEKITNH KHBOTHBIX.

Tema 11. Yenosex u oxpysicarowas cpeoa.



DKOJIOTHYeCKUe KPU3UCH M UX MPUYUHEL. Bo3zzelicTBre yenoBeka Ha Ouocdepy. 3arps3HeHre BO3AYIIHON CpPEbI.
Oxpana Bo3/yxa. 3arps3HeHHE BOJHOU cpeabl. OXpaHa BOJHBIX pecypcoB. Paspymienne moussl. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHue kiuMara.

AHTpOTIOTEHHOE BO3/IEHCTBHE HA PACTUTEIBHBIA M XKUBOTHBIM MUp. OXpaHa PacTHTEILHOIO W JKHBOTHOTO MHpA.
OcHOBHBIC TIPUHITUIIBEI OXpaHbl TpHpoabl. KpacHple kaurn. Ocobo oxpansembie mpupoxasie Tepputopun (OOIIT).
Boranuueckue casibl ¥ 300J10THUECKUE TTAPKHU.

OCHOBHBIE TPHUHITUNBI YCTOMYABOTO PAa3BUTHS YEJIOBEUECTBA M MPUPOJBL. ParmoHaibHOE MPHPOIONONF30BaHNE H
COXpaHEeHHe OMOIOTHIECKOT0 pazHooOpa3us 3emin. O0mue 3aK0HOMEPHOCTH TIIO0ATBHBIX KOJIOTHUECKUX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOT'0 KPU3KCa U €ro BEPOSTHBIC IOCIEACTBUSI.

PazBuTHE METO/I0OB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX MPOIIECCOB.

JemoHcTpanuu:

Tabmuiel u  cxeMbl: «3arps3HeHue atMochepb», «3arps3HeHHE TUAPOCPEphl», «3arps3HEHUE IOYBBIY,
«[TapaukoBbrit 3pdexT», «Oco00 oxpaHsIeMble IPUPOIHBIC TEPPUTOPHI», «MOACITH YIIPABIIEMOT0 MUPAY.

Oo6opynoBanue: (Qortorpadhun oxpaHsSeMbIX pacTeHHH W XUBOTHBIX KpacHoit kamrm Poccuiickoir deneparum,
KpacHoit kHUrn peruoxa.

I[Inanupyemble pe3yabTaTbl OCBOEHHSl MNPOrpaMMbl MO OHOJOTMH Ha YPOBHe CpelHero ooumero
o0pa3zoBaHus.

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3yNbTaTaM OCBOSHHs 00YYaIOMIMMUCS TPOTPaMM CPEIHEro o0IIero
00pa30BaHUS: JIUYHOCHIHbIE, MEMANPEOMENHbIE U NPEOMEnHbLe.

B crpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MNPOTPAMMBI 110 OHMOJIOTHM BBIACICHBI CIIEAYIOIIUE
COCTABILSIIOIIME: OCO3HAaHME OOy4YaroIMMHUCA POCCHHCKOW TpPaKOAHCKOM WAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH W CaMOOIPEACICHHUIO, HalU4Me MOTHBAlMM K OOYYEeHUIO OWOJIOTHH,
LIeJICHANPABICHHOE PA3BUTHE BHYTPEHHHUX YOEXKIECHUH JIMUHOCTH HA OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX
TpaguIMN pPa3BUTHs OHOJOTMYECKOTO 3HAHUS, FOTOBHOCTh M CIHOCOOHOCTh OOy4arolMXcs PYyKOBOACTBOBATHCS B
CBOCH JIESITENbHOCTH [EHHOCTHO-CMBICIIOBEIMH YCTaHOBKaMH, MPUCYIIMMHU CUCTEME OHOJIOTHYECKOro 0Opa3oBaHMUs,
HaJIM4ME TPABOCO3HAHUS SKOJIOTHUECKON KYIBTYphI, CIIOCOOHOCTHU CTaBUTH IIEIH U CTPOUTH KU3HEHHbIE TJIaHBI.

Juunocmuvle pe3yabmamsl OCBOSCHUS TPOrpaMMbl MO OHOJOTMH JOCTUTAIOTCS B EOMHCTBE Y4eOHOH H
BOCIIMTATEIbHON JI€ATEIbBHOCTH B COOTBETCTBHUHM C TPAAMIHMOHHBIMH POCCHUHCKMMHU  COLMOKYJIBTYPHBIMH,
WCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMH, NPUHATHIMH B OOIIECTBE MpPaBUIAMH WU HOpMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT MPOLECCaM CAMOIIO3HAHMsI, CAMOBOCIIMTAHHUS M CAMOPA3BUTHS, Pa3BUTHs BHYTPEHHEH
MO3HULIMH JINYHOCTH, MATPUOTU3MA M YBRKEHUS K 3aKOHY M IPABOIOPSIIKY, YEJIIOBEKY TPYy/la U CTapIleMy IOKOJIEHHIO,
B3aMMHOTO YBa)KEHHS, OCPEKHOIO OTHOIICHHWS K KyJIbTYPHOMY HACIEIWI0 U TPaIUIMSIM MHOTOHAIIMOHAJIHHOTO
Hapona Poccuiickoit denepanuu, npupoie U OKpyKarolieil cpeze.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUsS y4deOHOro mnpeamera «buomorus» IOMKHBI OTpakaTb T'OTOBHOCTh U
CIOCOOHOCTh 00yYaroIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEW MO3MIMEH JMYHOCTH, CHUCTEMOMH
[EHHOCTHBIX OpPWEHTAIM, MO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIONIMX TPaAMIMOHHBIM I[IEHHOCTIM
POCCHIICKOTO 00111ecTBa, paCIIMPEHHUE KU3HEHHOTO OIIbITa U ONBITA JESTEIBHOCTH B IIPOLIECCE PEATU3aLUU OCHOBHBIX
HaIpaBJeHUI BOCIIUTATENBHOM I€ATENbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaXk1aHCKOTO BOCTIUTAHUSL:

c(hOpPMHUPOBAHHOCTD TPAXKAAHCKON MO3UIMU 00yUarOIIerocsi Kak akTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOIO
0011eCTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPH CO3JAHWU yYEOHBIX MPOEKTOB, PEIICHHH yYeOHBIX U
MO3HABaTENbHBIX 337a4, BBINOJHEHUN ONOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTB OIPEENsATh COOCTBEHHYIO TIO3UIHIO MO0 OTHOLICHHUIO K SIBICHHSM COBPEMEHHOM KHU3HH U OOBSCHSITH
e€;

YMEHHUE YYUTHIBATb B CBOMX JACHCTBHSAX HEOOXOAWMOCTH KOHCTPYKTMBHOTO B3aUMOAEHUCTBHA JIOJAEH C Pa3sHBIMH
yOeXKIeHUSMH, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMAJIbHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOILIECCE COBMECTHOTO BBINTOJHEHUS YYEOHBIX, TO3HABATENBHBIX W
HCCIIEI0BATENbCKUX 3a]a4, YBAKUTEIHHOTO OTHOLLEHNS K MHEHHUIO ONIIOHEHTOB NPU 00CYKJICHNH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COACPKAHMUS;

TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOMN JIEATEIHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHPOBAHHOCTH POCCUHCKON TPaKJaHCKON HACHTUYHOCTH, NATPHOTH3MA, YBAKEHHUS K CBOEMY Hapoy, 4yBCTBa
OTBETCTBEHHOCTH Tiepea PojauHON, TopaocTu 3a cBoMl kpail, cBoro PoauHy, CBOM S3BIK M KYJbTYpY, NPOIUIOE U
HacTosllllee MHOIOHALIMOHAIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K TNPUPOAHOMY HACJICOUIO M MaMATHUKAM INPUPOABI, TOcTkeHHsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;



CIOCOOHOCTH OIICHMBAThH BKJIAJ] POCCHMCKHUX YYEHBIX B CTAHOBJICHUE M Pa3BHTHE OMOJIOTWUH, TOHUMAHUS 3HAYCHUS
OMOJIOTUH B TIO3HAHUH 3aKOHOB IIPHUPOIBI, B KU3HU YEIOBEKa U COBPEMEHHOT0 00IIeCTBa;

uzeliHast yOe)kIEHHOCTh, TOTOBHOCTD K CIY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €r0 CYAbOY;

3) yXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSL:

OCO3HAHUE TYXOBHBIX LICHHOCTEH pOCCUIICKOTO HApoOAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MOBECHNUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pEIICHHs, OPHUEHTHUPYSACh Ha MOPaJIBHO-
HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH,

0CO3HaHUE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTEINSIM, CO3AaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPHHATHS LIEHHOCTEH
CEMEHOM KM3HU B COOTBETCTBUU C TpaAUIIMAMHU Hapo10B Poccuu;

4) 3CcTETUYECKOrO BOCIIMTAHUSL:

JCTETUYECKOE OTHOLICHUE K MUPY, BKJIIOYast SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAA,
0O0IIIeCTBEHHBIX OTHOIICHH;

MOHUMAaHHUE 3MOIMOHAIBHOTO BO3IEHCTBUS JKUBOH MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPXEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTpEMIICHHE MpOSBIATH KauecTBa TBOPUYECKOU
JINYHOCTH,;

5) pusuueckoro BoCIUTaHUs:

NOHUMaHWE M peaju3alnusi 370poBOro W 0e3omacHoro oOpasza >KHM3HM (3I0pOBOE MHUTaHHE, COONIO/IeHHE
THTUCHUYECKUX TPaBWJI W HOPM, COaJaHCUPOBAHHBIA PEKUM 3aHATHUH W OTABIXa, pEryispHas Quzndeckas
aKTUBHOCTB), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHWS K COOCTBEHHOMY (pH3HUecCKOMYy U
MICUXWYECKOMY 37I0POBEIO;

IMOHMMAHUC NCHHOCTU IpaBWJI HHAWUBUAYAJIBHOIO W KOJUICKTUBHOI'O 6C3OHaCHOFO MOBCACHUA B CHUTyalUsIX,
YTPOKAIOMIVX 37I0POBBIO U YKU3HU JIIOJICH;

OCO3HaHUE MOCIECTBUIA U HETPUATHS BPEIHBIX MTPUBBIYEK (YIOTPEOICHUS AIKOTOJIsI, HAPKOTUKOB, KYPEHHS);

6) TPYAOBOTO BOCITUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MaCTEPCTBA, TPYIOII00HE;

TOTOBHOCTh K aKTUBHOW JIEATENHHOCTH TEXHOJOTMYECKOH W COIMaJbHOW HAIpPaBIEHHOCTH, CIOCOOHOCTH
WHULHUPOBATD, IIJIAHUPOBATE U CAMOCTOSATCIIbHO BBIIIOJIHATE TaKYIO ACATCIbHOCTD,

UHTEpEeC K pasIn4HbiM cdepaM TpodeccHoHaTbHON NesSTeTbHOCTH, YMEHHE COBEpINaTh OCO3HAHHBIA BHIOOP
Oyaytieii mpodheccuu U peaan30BbIBATE COOCTBEHHBIE KU3HEHHBIE TUIAHBL

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAaHUIO HA MPOTSHKEHNHU BCEH KU3HHU;

7) 9KOJIOTHYECKOTO BOCITUTAHUSI:

HKOJIOTUYECKH IeecO00pa3Hoe OTHOIIEHWe K TMPHUPOJAe Kak WCTOYHHKY JKM3HM Ha 3emiie, OCHOBE €&
CYIIECTBOBaHUS;

TIOBBIIIICHUE YPOBHS 3KOJIOTMYECKOW KYyJIbTYPHI: MPHOOPETEHHE OMbITa IUIAHUPOBAHHUS MOCTYNKOB M OLIEHKH HX
BO3MOYHBIX TIOCJICACTBUH 1Tl OKPYXKAIOIIEH CPeIbl;

OCO3HaHUE III00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U IyTel UX PelIeHHS,

CIOCOOHOCTh MCTIONB30BaTh MproOpeTaeMble MPH U3yYeHWH OWOJIOTHH 3HAHHUS W YMEHHS NPU PEHICHUH MPoOIieM,
CBA3AaHHBIX C pallMOHAJIbHBIM NIPHUPOAOII0JIE30BAHNEM (COGJ’IIOI{CHI/IG IIpaBUJI MMOBEACHUA B IPUPOAC, HAIIPABJIICHHBIX HA
COXpaHEHHUE PaBHOBECHS B IKOCHCTEMAX, OXpaHy BUJIOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HENPHSTHE ICUCTBHUH, NMPUHOCAIIMX Bpe OKpY’Kalolled NpUpOAHOW cpelle, YMEHHE NMPOrHO3UPOBATH
HEOJIarONPHUATHBIC FKOJIOTHYCCKHE ITOCISACTBUS IPEAIPUHUMAEMBIX JSHCTBHI 1 TPEA0TBpaIaTh UX;

HaJIMYUEC Pa3BUTOTIO0 SKOJIOTUYECKOT'O MBIIIJICHUA, DKOJIOTHYECKOM KYJIBTYPBbI, OIIbITa ACATCIIBHOCTH 3KOJIOTHYECKOMN
HanpaBJIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMM B TIO3HABATEIbHON, KOMMYHUKAaTUBHOW M COLIMAIbHOM MPaKTHKE,
TOTOBHOCTH K Y4aCTHUIO B HpaKTH‘IeCKOfI ACATCIIbHOCTHU DKOJIOTHUYECKOU HaIpaBJICHHOCTH;

8) IIeHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAayKd U
OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JAUAJIOTE KYJBTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO0 MecTa B
IOJINKYJIIETYPHOM MHDE;

COBEPILEHCTBOBAHUE SI3BIKOBOM M YHUTATENBCKOW KyJIbTYPbl KaK CpEACTBA B3aMMOJEHCTBUS MEXAY JIIOAbBMH U
MTO3HAHMS MUPA;

MOHUMaHue creun(uKkr OMOJIOTMM KaK HAayKd, OCO3HaHHs e€ poyid B (OPMUPOBAHUH PAIMOHAIBHOIO HAYYHOI'O
MBINUJICHUA, CO3JaHUN LEJIOCTHOIO IMPEACTABICHUA 00 OKpYyXarmeM MHUPE KaK O €IUHCTBE IMPUPOALI, YCIOBEKa U
00I1IecTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH MTPOOJIeM COXpaHEHHUS IPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJISi COBPEMEHHOMN IMBIIIM3AIIMU: 00ECTIEUeHIsI HOBOTO YPOBHS Pa3BUTHA
MEIWNIMHBI, CO3JaHHE NEePCHEKTUBHBIX OWOTEXHOJOTHH, CIOCOOHBIX peIlaTh pPeCcypcHbIe TPOOIEMBI Pa3BUTHA
YeJI0BeYeCTBa, IMOMCKAa MyTeH BBIXOJA W3 TJIO0ATBHBIX AKOJOTMYECKHX INpoOJieM M obOecneueHHs Mepexoaa K
YCTOMYMBOMY  PAa3BHTHIO, PAalMOHAJIBHOMY HCIOJB30BAHHIO MPUPOAHBIX PECYpcoB M (HOPMHUPOBAHUIO HOBBIX
CTaHJIAPTOB JKU3HU;



3aMHTEPECOBAHHOCTD B MOJYYEHHN OMOJOTHYECKUX 3HAHWH B IEJISIX MOBBIMICHUS OOIIEH KyJIbTYpBI, €CTECTBEHHO-
HAYYHOM T'paMOTHOCTH, KaK COCTaBHOHM 4acTH (YHKIHOHAJIBHOH TIpaMOTHOCTH oOydaromuxcs, GOpMHPYEeMOH NpH
W3y4YeHHU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMble 3HAHUs AJIsl aHAJIU3a U OOBACHEHUS SBJICHUI OKPYXKAIOIIEr0 MUpa M IMPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHHE JIeJIaTh 0OOCHOBaHHBIC 3aKIIOUECHUS Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCSI JAaHHBIX C LEJIbIO MOTYYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIbHO MCIIONb30BaTh OWOJOTMYECKHE 3HAHWS Ul pELICHUs] Mpo0JeM B peabHbIX
KHU3HEHHBIX CUTYalUsX;

OCO3HAHME [EHHOCTH HAayYHOW JAEATeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO W HCCIIEAOBATEIbCKYIO
NeSITeNbHOCTh MHANBUIYAIBHO U B IPYIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M caMOOOPa30BaHHIO, K aKTUBHOMY MOJTYYEHUIO HOBBIX
3HaHUH 110 OMOJIOTHH B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTSMHU.

B mponecce noCTHKEHMSA JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYHYAIOIIMMUCS IPOTPaMMBblI CPEAHEro OOIIero
obOpazoBaHuss y  OOYyYarOIIUXCSI  COBEPIICHCTBYETCS  OMOLMOHAJBHBIM  WHTEIUICKT,  I[PEIIOJIaratoLiui
c(hOpMUPOBAHHOCTE:

CaMOCO3HAHHS, BKIIOYAMONIETO CHOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE COCTOSHHUE, BHICTH HAIllpaBICHHUS
pa3BUTHUS COOCTBEHHOI SMOIIMOHAIBLHOM c(hepbl, OBITH YBEpEHHBIM B ceOe;

CaMOpEryJIMpPOBaHHsI, BKIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEACHUE,
CHOCO6HOCTB aaanTUpPOBaATHCA K SOMOIIUOHAJIBHBIM U3MCHCHUAM U MPOABJIATH I‘I/I6KOCTL, 6]:»ITI) OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIICH CTPEMJICHHE K TOCTMXKEHHIO LIENU U YCIEXy, ONTUMHU3M, HHULIUATUBHOCTD,
YMEHUE ACHCTBOBATh, HCXOMSI U3 CBOMX BO3MOMXKHOCTEH;

OMIIaTuu, BKHIO“IaIOH_[Cﬁ CHOCO6HOCTI) INOHUMATh OSMOLHWOHAJIBHOC COCTOAHHC MOPYIHUX, YYUTBIBATHL €ro IIpu
OCYILIECTBIICHUH KOMMYHHKAIIUHU, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHHIO;

COLMANIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMUBATh OTHOLICHHS C APYTUMH JIFOABMH, 3a00THUTHCS,
MPOSIBIISATH MHTEPEC U pa3periaTh KOH(IUKTHI.

Memanpeomemnoile pe3yibmamsl OCBOCHHs Y4eOHOro mnpenMmera «bBHONOTHS» BKIIOYAIOT: 3HAYUMBIE IS
(hopMUpOBaHUST MHUPOBO33PEHHUS OOYYAIOMINXCS MEXIUCIHUILIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAayYHBIE MOHITHS,
OTpaxaromue I1CJI0CTHOCTDb HaYLIHOI\/'I KapTuHbl MHUpa H CHCIII/I(bI/IKy MCTOJ0OB IIO3HAHHWA, MHCIIOJIB3YEMBIX B
C€CTCCTBCHHBLIX HAayKax (BCHICCTBO, OHEprus, ABJIICHUC, IIPOLCCC, CUCTCMA, HaYLIHBIfI q)aKT, MNPpUHIUII, THUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIEAOBaHNE, HAOMOJeHNE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIE
yueOHble JeicTBUs (IO3HABaTeIbHbIE, KOMMYHHKATHUBHBIC, PEryJISTHBHbIE), oOecrnednBaromye (HopMHUpPOBaHHUE
(YHKIMOHANBHOW TPAMOTHOCTH M COLMANBHOW KOMIIETEHIIMM OOYYaIONIUXCs; CHOCOOHOCTh 00yYaroIuxcst
HCTOJIb30BaTh OCBOCHHBIE MEXXIUCIUILIMHAPHbBIC, MUPOBO33PEHUECKUE 3HAHNS U YHUBEPCAIbHbIE yUeOHbIE AEHCTBUS
B IIO3HABATEJIbHOM U COLMATIBHOM MPAKTUKE.

B pesynbrare u3ydeHHss OHMOJOTMM Ha YPOBHE CpelHEero oOmero obpasoBaHus y oOydaromerocs OynyT
copMHUpOBaHbI NTO3HABATENBHBIC YHUBEPCANbHBIE YueOHble OeUCMEUs, KOMMYHUKAMUBHbIE YHUBEPCAbHblE YYeOHble
Oeticmeusl, pe2yiimusHble YHUBEPCAlbHble YueOHble Oelicmaus, COBMeCmHuas 0esimeIbHOCHb.

MerTamnpenMeTHbie pe3yIbTaThl OCBOCHUS MPOrPaMMBI CPEHET0 001Iero 00pa3oBaHus JOJDKHBI OTPAXKATh:

OBrnajieHNe YHUBEPCATIbHBIMU yUEOHBIMU NO3HABAMENbHBIMU OCUCEUAMU.

1) 6azoevie no2uueckue deiicmeust.

CaMOCTOSITETbHO (POPMYITHPOBATE M AKTYaIM3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPpU OCBOCHUU 3HAaHUH HpI/IéMBI JIOTHYECKOI'0 MBIIIJICHUA (aHaIII/ISa, CHUHTE3a, CpaBHCHUA,
Kiaccuukaimu, 0000IIeHHs ), pACKPHIBATH CMBICIT OHOJIOTUYECKUX TIOHSATHH (BBIIEIATh UX XapaKTepPHbIC NPU3HAKHY,
YCTaHaBJIMBATh CBA3U C JPYTUMH HOHSATHAMHN);

ONpeaAcCIATL LCIIU ACATCIIBHOCTH, 3aJaBasd NapaMETpPbl W KPUTCPUHU HX JOCTHIKCHHUA, COOTHOCUTH PE3YJIbTaTbl
JCATCIBHOCTHU C IIOCTABJICHHBIMHU LCIISAMU,

MCIIOJIB30BaTh OMOJIOTMUECKUE OHATHS )11 OOBbSCHEHUS (PAKTOB U SBICHUI KUBOH MPUPOADI;

CTPOUTH JIOTUYECKUE PACCYKICHHs (MHIYKTUBHBIC, NEAYKTHUBHBIEC, 110 aHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTU U
IIPOTHUBOPECYUA B paCCMaTPUBACMBIX SABJICHUAX, q)OpMYJ'II/IpOBaTB BBIBOAbI U 3aKJIFOYCHHUS,

NPUMEHATH CXEMHO-MO/JICNIbHBIE CPENICTBA ISl MIPENICTABIICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3ydaeMBbIX
Onosornueckux OOBEKTaxX, a TaKKe MPOTHBOPEUYMH Pa3HOTO POJa, BHIIBICHHBIX B Pa3IMUHBIX MH(OPMAIMOHHBIX
HCTOYHHKAX,

pa3palaThiBaTh IUIAH pEIICHUs MPOOJeMbl ¢ y4€TOM aHalii3a MMEIOIIUXCS MaTepUabHBIX W HEMaTepHaIbHBIX
pecypcos;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTh, OLICHUBAaTb COOTBETCTBHE pE3YJIbTAaTOB IIEJSIM, OLIEHUBATh PUCKU
MOCJIECTBUIN NEATENBHOCTH;

KOODIMHHUPOBAaTh M BBINOJHATE padoTy B YCIOBUSIX pealbHOro, BHPTYaJbHOTO U KOMOWHHPOBaHHOTO
B3aMMOJICHCTBUS;

pa3BUBATh KpeaTUBHOE MBIIICHHUE IIPU PELLICHUHU KU3HEHHBIX NIPO0IIeM;



2) 6azosble uccie008amenbekue Oelcmeust.

BJIaJeTh HaBBIKAMU y4eOHO-MCCIEOBATEILCKOM M MPOEKTHOM AEATENILHOCTH, HABBIKAMU pa3pelicHHs MpoOiieMm,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEILHOMY TIOMCKY METOJIOB PeIlIeHHs MPAaKTHUECKUX 3a1ad, IPUMEHEHUIO
Pa3TMYHBIX METOAOB MTO3HAHHUS;

WCTIONB30BaTh pa3IMYHbIE BUABI JEATENBHOCTH M0 IIOJIyY€HWIO HOBOTO 3HAHWS, €ro HWHTEPIpETaIlHH,
npeoOpa3oBaHUI0 M NPUMEHEHHIO B Y4EOHBIX CUTyallMsX, B TOM YHUCIE MPU CO3AaHUHM YYEOHBIX M COLUAIBHBIX
MIPOEKTOB;

(hopMHpOBaTH HAYYHBII THI MBIIIUIEHUS, BIAJAETh HAYYHON TEPMUHOIOTHEH, KIFOUEBBIMH TMOHATHSIMH U METOIAMIU;
CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTeNbHON IEATEIBHOCTH M KU3HEHHBIX CUTYalUsIX;

BBISBIISITH IPUYMHHO-CIICACTBEHHBIC CBS3U M aKTyaJM3UPOBATh 3a/1a4y, BEIBUTATh TUIIOTE3Y €€ PEelICHHs, HAXOAUTh
apTryMEeHTHI JUIA J0Ka3aTeIhCTBA CBOMX yYTBEP KIEHNUH, 3a/1aBaTh IMapaMeTPhl U KPUTEPHUH PEIICHUS;

aHaJTM3UPOBATh MOJYYCHHBIC B XOJAE PEIICHUS 3aJaydl pe3yJbTaThl, KpUTHYECKH OLICHUBATh MX JOCTOBEPHOCTD,
MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH [IE€JICHAIPABIEHHBIN TIOUCK TIEPEHOCA CPENICTB U CITIOCOO0B ACHCTBUS B TPO(ECCHOHAIBHYIO CPEIY;

YMETh MIEPEHOCUTH 3HAHUS B MTO3HABATENBHYIO M MPAKTUYECKYIO 001aCTH KU3HEAESTEIbHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTaTh HOBBIE HWJEH, NpEINiaraTb OPUTHHAIBHBIE TOIXOABI W PEIICHWS, CTaBUTh MPOOJIEMBI W 3aJlayd,
JOMYCKaIOINEe alTbTePHATUBHEBIE PEILICHHUS;

3) paboma ¢ ungopmayuei.

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(MOpMAIMU (TEKCTe y4eOHOTO MOCOOWs, HAyYHO-TIOMYISIPHON
muTepaType, OHMOJOTHYECKHWX CJIOBapsSX U CIPaBOYHHKAX, KOMIBIOTEPHBIX Oa3zax [aHHBIX, B LHTepHere),
aHaJM3UPOBATh WHPOPMAIMIO PA3TMYHBIX BUIOB M (OPM MPENCTABICHHS, KPUTUUESCKU OILICHUBATh €€ JOCTOBEPHOCTh
Y HETIPOTHBOPEUYUBOCTE;

(hopMynrpoBaTh 3aMpoCkl U MPUMEHATH Pa3IMYHBIE METOMBI MPH TOUCKE W 0TOOpe OMOIOTHYECKOH WH(OpMAIIHH,
HE0OXOIMMOH JIJIsl BBIITOJTHEHHS YUSOHBIX 3a]1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HMH(OPMAIMOHHO-KOMMYHHKATUBHBIX ~TEXHOJOTHH, COBEPIICHCTBOBATH
KyJIbTYpY aKTHBHOTO UCTIOIB30BAHUS PA3THYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMANILHYIO (QOpMY MpeaCcTaBIeHUS] OMOJIOTHYECKONW HHPOPMAITUH (CXEMBI, TpPaUKH,
JarpaMmebl, TaOJIUIBL, PUCYHKH U APYTOE);

WCIIONb30BaTh HAyYHBIA S3BIK B Ka4eCTBE CpEACTBAa NpU pabore ¢ OMojormueckoil nHpopMarueil: MpuMeHSTh
XUMHYECKUE, (QU3NYEeCKHe W MaTeMaTH4eCKHe 3HaKh W CUMBOIBL, (OpMyIbl, aOb0peBHATypy, HOMEHKIATYpY,
WCTIONB30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISITHOCTH;

BJIa/ICTh HABBIKAMH PACIIO3HABAHMS U 3alUTHI HH(pOpMaIuu, HHHOPMAITMOHHON 0€301TIaCHOCTH JIMYHOCTH.

OBnaneHne YHUBEPCATHHBIMU KOMMYHUKAMUBHBIMU OeUCTNEUAMU.

1) obwenue:

OCYIIECTBIIATh KOMMYHHMKAIIMM BO BCeX cdepax >KW3HW, aKTUBHO YYacTBOBaTh B JIMANIOTE WM JHCKYCCHU TIO
CymiecTBy 0OCykJaeMol TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH CYXKIEHHUS OTHOCHTEIHHO BBHITIOHEHUS
npe/yiaraeMoi  3a/laud, YYWUTHIBATh WHTEPECHl W COTJACOBAHHOCTH IO3WIMK JIPYTMX YYaCTHUKOB JHajora WIH
JUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHS, IMMOHMMATh 3HAYCHHE COIHMAJIbHBIX 3HAKOB, IPEANIOCHIIOK
BO3HUKHOBEHHSI KOH(PJIMKTHBIX CUTYALMH, YMETb CMST4aTh KOH(QJIMKTBI U BECTH MIEPErOBOPLI;

BJIAJIETh PA3IUYHBIMU CIIOCOOaMH OOIICHUS ¥ B3aMMO/JICHCTBUS, IOHUMATh HAMEPEHHUS JAPYTHX JIIOACH, TPOSBISTH
YBOKUTEIHHOE OTHOIIIEHHE K COOECEIHUKY U B KOPPEKTHOM (hopMe (HhOpMYITHPOBATH CBOH BO3PAKEHHUSI,

Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) cosmecmuas OesimenbHOCb.

MOHUMATh M MCIIOJIL30BATh MPEUMYIECTBA KOMAHIHONW W MHIVBHYAIBHOW paOOTHI NP PEHICHUN OHOJIOTHYECKON
po6ieMbl, 000CHOBBIBaTH HEOOXOIUMOCTD IPUMEHEHHS TPYIIOBBIX (POPM B3aUMOACHUCTBHSI IIPH PEIICHUH yueOHOH
3a]a4u;

BBIOUpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHU C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaXKIOIO
4jieHa KOJUIEKTUBA;

NPUHUMATh LETI COBMECTHOH IEATeNbHOCTH, OPraHU30BBIBAThH M KOOPAMHUPOBATH ACUCTBHS MO €€ JOCTHKECHUIO:
COCTAaBIISITH TUIAH JIEHCTBUIA, paclpeeNsiTh POJIH ¢ yYETOM MHEHHUH YYACTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOMN
paboThI;

OLICHMBATh KauecTBO CBOEr0 BKJIAJa W KaXIOTO0 YYaCTHHKAa KOMaHABI B OOIIMH pe3ynbTaT MO pa3paboTaHHBIM
KpUTEPUIM;

MpeJIaraTh HOBBIE IPOEKTHI, OLIEHUBATH HJIEH C MTO3UIMHA HOBU3HBI, OPUTHHAIIBHOCTH, TIPAKTUIECKONW 3HAYNMOCTH;
OCYIIECTBISITh MO3UTUBHOE CTPATETMYECKOe IIOBEACHHE B PAa3lWYHBIX CHTyalUsX, HPOSBISATH TBOPYECTBO U
BOOOpaKeHHUE, OBITh MHUIIUATHBHBIM.,

OBnazieHNe YHUBEPCATBHBIMHE peyisimuHbIMU OeUCEUIMU.



1) camoopeanuzayus:

UCIIOJIb30BaTh OHMOJIOTHYECKUE 3HAHUS Ui BBIABICHUS MPOOJIIEM M HMX PEIICHUs B XKU3HEHHBIX U Y4EeOHBIX
CUTYaIMIX;

BBIOMpATh HA OCHOBE OMOJOIMYECKUX 3HAHHMM LIEJIEBbIE U CMBICIIOBBIC YCTAHOBKH B CBOMX IECHCTBHSIX U IOCTYIKAX
10 OTHOLIECHHUIO K KUBOW IPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIUX;

CaMOCTOSITEJIbHO OCYILECTBIISTH MTO3HABATEIBHYIO ACATEIbHOCTD, BBISABISATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH
COOCTBEHHBIC 3a/1auu B 00pPa30BaTEIbHOM NESATEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH peIleHHs] NpoOjaeMbl ¢ y4€TOM MMEIOIIMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEATIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

pacuIMpsTh paMK{ y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEANIOYTEHUIl;

JeNaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHMIO M MPOSABICHUIO IIMPOKOW SPYAULMM B PAa3HbIX 00JAcTAX 3HAHWUN, MOCTOSHHO
MTOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB;

2) CAMOKOHMPOID:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATENbHOCTh, OLICHUBATh COOTBETCTBHE PE3yJIbTaTOB
LEJIsIM;

BJIaJIeTh HaBBIKAMH [IO3HABATEIHFHOW pe(dIeKCHH KaKk OCO3HAaHUS COBEpIIAEMbIX ACWCTBHUH W MBICIUTEIBHBIX
MPOIIECCOB, UX pE3yJbTaTOB W OCHOBAHWH, HCIOJB30BaTh NMPUEMBI pedIIEeKCHUH IS OLCHKH CUTyallud, BBIOOpa
BEPHOT'O PELICHUS;

OLIGHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PELICHUS 110 UX CHIDKEHHIO;

MIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX MIPU aHAJIU3E PE3yIbTaTOB JAEATEIbHOCTH;

3) npunsimus ce6s u Opyaux:

NPUHUMATh ce0sl, HOHUMasi CBOU HEJOCTATKU U JOCTOMHCTBA,;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAJIU3E Pe3yIbTaTOB JEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPABO JIPYTUX HA OIIUOKY;

Pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULMHU IPYTOro YeJIOBeKa.

IIpeomemmupie pesynbmampl OCBOCHUS COAEpKaHHUS ydeOHOro mpenmera «buosorus» Ha yriayOn€HHOM ypoBHE
OpPHEHTHpPOBaHbI Ha o0ecnieueHre NpodUIBHOrO o00ydeHHst oOyvaromuxcsi Ouonornd. OHM  BKIIIOYAIOT:
cneunduueckue A OMOJOTMU Hay4yHbIC 3HAHUS, YMEHHUS U CIIOCOObI NEMCTBHH MO OCBOCHHUIO, HHTEPHPETALUH U
npeoOpa3oBaHUI0 3HAHWH, BHJIBI JIESTEIBHOCTU IO IMOJYYEHHIO HOBBIX 3HAHMH W WX NPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX, a Takke B peajbHBIX XU3HEHHBIX CUTyalmsx. [IpeMeTHbIe pe3yiabTaThl IMPECTAaBICHHI IO TOJaM
N3yYCHHS.

IIpeomemmnpwie pesynomamol 0ceoenus yuedonoz2o npeomema «buonozusny ¢ 10 xnacce 001cnvl ompasicams:

c(OPMHUPOBAHHOCTh 3HAaHWHW O MECTe U POJM OHOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUH
€CTeCTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOJBI M pPEUIEHHH NPoOJeM pPalrnOHaJIBLHOTO
MPUPOAOIOIB30BAHMS, O BKJIAE POCCHMCKUX U 3apyOCKHBIX YUEHBIX B pPa3BUTHE OMOJIOTHH;

BJIaJICHHE CUCTEMOW OMOIOTUYECKUX 3HAHWH, KOTOpas BKIFOYAET: OCHOBOTIOJNAraloniue ONOIOrHuecKre TEPMUHBI 1
MOHATUA (KU3HB, KJIETKa, OpraHu3M, MeTa0olu3M, TOMEOCTa3, CaMOpEeryJslHs, CaMOBOCIIPOU3BEIEHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OHWosorHueckue Teopuu (kiaetounas teopus 1. IlIBanHa,
M. lllnetinena, P. BupxoBa, xpomocomHasi Teopusi HacnenctBeHHocTd T. Moprana), yuenust (H.UW. BaBunosa — o
LIEHTPaXx MHOTOOOPa3Msl M IMPOWCXOXKICHUS KyIbTYpHBIX PACTEHHMIA), 3aKOHBI (€IUHOO0Opa3usi MOTOMKOB II€PBOTO
MTOKOJIEHUS], PacIICIICHNs, YHCTOTH TaMeT, HEe3aBHUCMMOTro HaciemoBaHus I'. MeHnmens, TOMOJIOrHYecKuX pSAIOB B
HacneAcTBeHHOM n3menunBocty H.M. BaBuiosa), npuHIUIbI (KOMIDIEMEHTAPHOCTN);

BJIa/ICHWE OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHUS, WCIOJB3YEMBIX B OMOJOTMYECKHX HCCIEIOBAHMIX JKHUBBIX
00BEKTOB (OMHUCaHUE, H3MEPEeHHE, HAOII0ICHUE, SKCIICPUMEHT);

YMEHHME BBIJENATh CYIIECTBEHHBIE TNPU3HAKU: BHPYCOB, KJIETOK MPOKApUOT M JYKAPUOT, OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCIie OaKkTepuil, rpuOOB, pacTeHHH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB
W CHCTEM OpPTaHOB PACTEHHH, )KMUBOTHBIX, YEIOBEKA, MPOIECCOB KUIHEAEATEIHHOCTH, MPOTEKAIOMINX B OPraHU3Max
pacTeHMid, XUBOTHBIX M YEJIOBEKa, OMOJOTMYECKHX IPOLECCOB: OOMEHA BeHIeCTB (MeTaboyInM3M), NpEeBpaIICHUs
SHEPTuH, OpOXKEHHs, ABTOTPOPHOTO M TeTepOTPO(HOro THUIOB NHUTaHMA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a,
Meiio3a, raMeToreHesa, SMOpUoreHe3a, IoCTIMOPHOHATILHOTO Pa3BUTHS, PA3MHOKEHUS, HHIAUBUAYAILHOTO PAa3BUTHS
oprann3Ma (OHTOTeHe3a), B3aNMO/ICHCTBHUS TEHOB, Fe€TePO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3H MEXIY OPraHOMIAMH KICTKH M WX (PYHKIHMAMH, CTPOCHHEM KJIETOK pa3HBIX
TKaHe M WX (QYHKIUAMH, MEXIy OpraHaMHM M CHCTEMaMH OPTaHOB Yy PAaCTeHHi, KMBOTHBIX W YeJOBEKa U HX
(GYHKLIUSAMH, MEXIy CUCTEMaMU OPTaHOB U UX (YHKIMSIMHU, MEXIy dTalaMyd OOMEHa BEIECTB, ITallaMH KIETOYHOIO
LOUKTa ¥ JKU3HEHHBIX LMKJIOB OPraHW3MOB, ATalaMH SMOpPHMOHAIBHOTO Pa3BUTHS, TEHOTHUIIOM W (DEHOTHUIIOM,
(deHoTHIIOM U PaKTOpaMu Cpebl OOUTAHHUS;

YMEHUE BbIABIIATH OTJINYUTEIbHBIE IPU3HAKHU JKUBBIX CUCTEM, B TOM YUCJIE PACTEHUM, )KUBOTHBIX U YEIOBEKa;



YMEHHE WCIOIh30BATh COOTBETCTBYIOIINE AapPTyYMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJHUKY IS
JI0Ka3aTeNIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIII;

yMEHHE peuiatb OWOJOrMYecKHe 3a/aud, BBIIBISTH NPUYUHHO-CICACTBEHHBIE CBS3HM MEXKIY HCCIEAYEMBIMH
OHMOJIOTHYECKUMU TIPOIIECCAMHU U SIBJICHHUSMH, JIeTIaTh BEIBOJIBI U TIPOTHO3HI HA OCHOBAHHUY TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBHITIONHATH JabOpaTOpHBIE W TpaKTHYeckne paboThl, coOM0aTh mMpaBwia Mmpu paboTe ¢ y4eOHBIM H
J1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, MPOBEPSITh WX OKCICPUMEHTAIBHBIMH CpPEACTBAMH, (QOPMYIHPYS IIelb
WCCIIEIOBAHNSA, aHATM3UPOBATH TOJIYUCHHBIE PE3YIbTaThl U JIENaTh BEIBOIBL;

YMEHHE y4acTBOBATh B yueOHO-HCCIIEN0OBATENbCKON paboTe MO OMOJIOrUH, SKOJIOTHU U MEJUIMHE, IPOBOAUMON Ha
0a3e MIKONBHBIX HAy4YHBIX OOIIECTB, W MyOJIMYHO TNPEACTABIATH IOJYYCHHBIC PE3yJdbTaThl HAa YYEHHUYECKHX
KOH(EepeHIINSX;

YMEHHE OICHWBATh OSTHYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICAOBAaHUNA B O0JAaCTH OHMOJNIOTHM W MEIULMHBI
(KIOHMpOBaHHME, MCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HANpaBlIEHHOE H3MEHEHHE T'€HOMa W CO3JlaHHe TPaHCTEHHBIX
OpTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyAymie mpodecCHOHAIFHON AESTeThHOCTH B 00JacTH OMOJIOTHH,
MEIWIUHBI, OWOTEXHOJOTHH, BETEPUHAPUH, CEJIbCKOTO XO3MHCTBA, MHUIICBOW NPOMBIIUICHHOCTH, YIIyOJsATh
MO3HABATEIIbHBIM UHTEPEC, HANPABJICHHBI HAa OCO3HAHHBIH BBHIOOP COOTBETCTBYIOUIEH Mpodeccuu W MPOAOIDKEHUES
OHMOIOTHYECKOT0 00pa30BaHMS B OPTaHHU3AIMSIX CPEIHETO MPO(heCCHOHATBHOTO U BBICIIIET0 00pa30BaHUI.

IIpeomemmunie pe3ynomamol 0ceoenus yueonozo npeomema «buonozusn» ¢ 11 knacce 0013cHbl ompasxcams '

c(OPMHUPOBAHHOCTh 3HAHWK O MECT€ W pOJH OHOJIOTMH B CHUCTEME €CTECTBEHHBIX HayK, B (OPMHUPOBaHUU
COBpEMEHHON €CTEeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B MO3HAHWW 3aKOHOB TPHUPOABI U PEIICHUH SKOJOTHIECKUX
Mpo0JIEM YeIIOBeYeCTBa, a TAK)KE B PEIICHWH BOMPOCOB PAIIMOHAIBHOTO MPHUPOAOINOIB30BaHUS, H B (DOPMUPOBAHUH
LEHHOCTHOTO OTHOILIEHHS K MPUPOAE, OOIIECTBY, YETIOBEKY, O BKIIA/Ie POCCUUCKHUX U 3apYOeKHBIX YUEHBIX-OHOJIOTOB
B pa3BUTHE OMOJIOTHH,

YMEHHE BIAJCTh CHCTEMOW OMOJOTHYECKHX 3HAHWH, KOTOpas BKIIOYAET OMpPENeICHHUS W TMOHUMAaHHE CYIIHOCTH
OCHOBOTIOJIAraloIINX OMOJOTMYECKUX TEPMUHOB M TOHATHH (BUJ, SKOCHCTeMa, Onocdepa), OHOIOTHYECKUE TEOPUN
(oBomormonHas Teopust Y. [lapBuHa, cuHTeTHUecKas Teopusi sBoironuu), yueHus (A.H. CeBepuoBa — o myTsax u
HampaBleHusX sBomonuu, B.M. BepHanckoro — o Omocdepe), 3akoHbl (TeHeTmueckoro paBHoBecus [l. Xapau u
B. Baiin6epra, 3apoapimeBoro cxozacrsa K.M. bapa), npasmia (Muaumyma 1O. JInOnxa, 3KOJOTHUECKON TMHpaMUIbI
SHEpTUM), TUNoTe3bl (rumnotesa «mupa PHK» V. I'nnbepra);

YMEHHE BIIaJIeTh OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, UCTIIOIb3yEMBIMH B OMOJOTHYECKUX UCCIIEIOBAHUSIX
KUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCAaHWE, U3MEPEeHHe, HaONIoJeHHe, SKCIIEPUMEHT), CIIOCOOAMH BBISBICHHUS H
OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHE BBIIETATh CYIIECTBEHHBIE IIPU3HAKH: BUJIOB, OMOTE€OIEHO30B, IKOCUCTEM U OHOC(EPHI, CTA0MITN3UPYIOIIETO,
JBIDKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, ajIONAaTPHYECKOTO M CHMITATPHYECKOTO BHIO00pa30OBaHUS,
BIIUSTHYSI JIBMOKYIIUX CHJT DBOJIIOLIMU Ha TeHO(OH I MOIMYJIAINH, TPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie 0OUTaHuUs,
YyepeI0BaHus HAIIPaBJICHUH YBOJIOIHH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHU B SKOCHCTEMAX;

YMEHHE YCTaHABIIMBATh B3aUMOCBS3M MEXIy IPOIECCAMH DSBOJIOIHH, JBUXKYIIMMH CHIAMHU aHTPOIIOTeHe3a,
KOMITOHCHTaMHU PAa3JIMYHbIX O3KOCUCTEM U HpI/ICHOCOGHeHI/IHMI/I K HUM OpTraHU3MOB;

YMCHHE BBIABIIATH OTIMYUTCIBHBIC TNPU3HAKW KHUBBIX CUCTEM, HpI/ICHOCOG.HeHHOCTB BUIOB K Cpc€aec O6I/ITaHI/I$I,
a0MOTHYECKNX ¥ OWOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTCHHBIX U3MEHEHNUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMC€HHE HCIOJb30BaTh COOTBETCTBYIOIIUE apPryMEHThI, 6I/IOJ'IOI'I/IT-IGCKYIO TCPMUHOJIOTUIO U CHUMBOJIMKY JJI
JI0Ka3aTeNIbCTBA POJCTBA OPraHW3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBS3H OPraHU3MOB W CpEJbI
OoOUTaHUs, €IMHCTBA YENOBEYECKHX PAac, HEOOXOOUMOCTH COXpaHEHHS MHOrooOpasusi BHUAOB U SKOCHCTEM Kak
YCIIOBHSI COCYIIECTBOBAHUS IIPUPOJIBI U YEJIOBEUECTRA;

YMCHHUE pPEIIaTh 6I/IOHOFI/I‘ICCKI/IG 3aJa4ud, BBIABJIATE IIPHYUHHO-CICACTBEHHBIC CBA3U MCXKIAY HCCICAYEMBIMU
OMOJIOTUYECKUMH NPOLIECCAMU U SIBICHUSIMH, JIEIaTh BHIBOJBI M IPOTHO3BI HA OCHOBAHUH MOJTYYEHHBIX PE3YJILTaTOB;

YMEHHUE BBINOJNHATL J1a0OpaTOpHBIE M IpakTUUecKue paldoThl, COOMIOAATh NpaBWia NMpH padoTe ¢ y4yeOHBIM H
m1abopaTOpHBIM 000PYIOBAHHEM;

YMEHHE BBIABHTaTh THUIOTE3bl, NPOBEPATH WX OSKCIEPUMEHTAIBHBIMU CpeACTBaMH, (QOpMyIHpys LEb
HCCIIEI0BaHMUS, aHAIN3UPOBATh MOJTY4YEHHBIE Pe3yIbTaThl U JeaTh BEIBO/BI,

YMEHHUE y4acTBOBATh B yUeOHO-UCCIIEIOBATENBCKON paboTe 10 OMOJIOTHH, SKOJIOTHU M METHUIIMHE, TIPOBOJINMON Ha
6a3e IIKOJIbHBIX HAY4YHBIX OGHICCTB, u HY6HI/I‘IHO NMpEACTaBJIATL IMOJIYYCHHBIC PE3YyJIbTaTbl Ha YYCHUYCCKUX
KOH(EpEeHLUIX;

YMEHHE OLIEHHUBATh THIIOTE3Bl M TEOPHH O MPOHMCXOXICHUW KU3HHU, YEIIOBEKa M YEIIOBEYECKHX pac, O MPUYMHAX,
MOCIICACTBUSAX M CIIOCO0aX MPEeA0TBPALCHHS II00aIBHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATH OCO3HAHHBIM BHIOOp Oymymieidl mpodeccHoHambHON AEATENbHOCTH B 00JIacTH OHOJIOTHH,
9KOJIOTHH, MPUPOAOTIONb30BaHHS, MEAULIUHBI, OMOTEXHOJOTHH, MCUXOJOTHH, BETEPHUHAPHUHU, CEIBCKOIO XO3AHCTBA,
MAIIEBON TPOMBINIJICHHOCTH, YTAyOJisaTh IO03HABATEIBHBIA WHTEPEC, HAMPABICHHBIM HA OCO3HAHHBIA BBIOOD



COOTBETCTBYIOIIEH TMpodeccHd W MPOJOIDKEHHWE OHOJIOTHYECKOr0 OOpa30BaHUS B OPTaHU3AlMAX CPEIHEro
Mpo¢eCCHOHANBEHOTO U BBICIIETO 00Pa30BaHHS.



TEMATHYECKOE IINTAHUPOBAHUE YUEBHOI'O ITPEJIMETA «bBUOJIOI U5y
10 KJIACC 3 u B Hexemto, Bcero 102 gyaca

Ne m/mt HammenoBanue pa3zaenoB 1 TeM MPOrpaMMBbI KonunuecTBo yacos OnektpoHHbIE (TU(POBHIE)
00pa3oBaTeIbHBIC PECYPCHI
Bcero KonTtponbsHbie IIpakTrHueckue
paboThI paboThI

1. Buonorus kak Hayka 1

2. JKuBble cUCTEMBI U UX U3YUYEHHE 2

3. Buonorus kineTtku 2 0,5

4, XuMHAIeCKasi OpraHu3aIus KICTKH 10 1

5. Crpoenue u QYHKINH KIETKH 8 2

6. OOMeH BelllecTB M MPEBPAICHHE YHEPTHHU B KIIETKE 9 1

7. Hacnencreennas nadopMaIiys v ee peann3anus B KIETKe 9 0,5

8. JKU3HEHHBIN UK KIICTKH 6 1

9. Crpoenue u QyHKITUH OPraHU3MOB 17 1,5

10. PasMHOXeHHE 1 pa3BUTHE OPTaHU3MOB 8 15

11. I'eHeTnKa — HayKa O HACJCACTBEHHOCTH ¥ U3MEHYMBOCTH 2 0,5

OpraHn3MOB

12. 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10 1

13. 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1

14. ['eHeTHKa yenoBeka 3 0,5

15. Cenekiysi OpraHu3MoB 4 1

16. broTtexHOIIOTMS M CHHTETHYECKAsE OMOJIOTHS 4

17. PesepBHOE Bpemst 1

OBUIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 102 13




TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O IIPEJIMETA «bHOJIOI' USI»

11 KJIACC 3 u B Hegemio, Bcero 102 gyaca

Ne m/mt HammenoBanue pa3zaenoB 1 TeM MPOrpaMMBbI KonunuecTBo yacos OnektpoHHbIE (TU(POBHIE)
00pa3oBaTeIbHBIC PECYPCHI
Bcero KonTtponbsHbie IIpakTrHueckue
paboThI paboThI
1. 3apoxneHne ¥ pa3BUTUE SBOTIOMUOHHBIX PEICTaBICHUN B 4
Omoorun
2. MUKPO3BOITIOIUS U €€ PE3YIIbTaThl 14 2
3. Maxpo3BOITIOIHUS U €€ PEe3YJIbTaThl 6
4. [TponcxoxeHne 1 pa3BUTHE KU3HU Ha 3emiie 15 15
5. [TpoucxoxneHne yenoBeKa — aHTPOIIOTEHE3 10 1
6. DKoJoTHs — HayKa O B3aMMOOTHOIIIEHUSIX OPTaHU3MOB U 3 0,5
HaJOPraHU3MEHHBIX CHCTEM C OKPYXAIOLIEH cpenoit
7. OpraHu3MBbl U cpejia OOUTaHus 9 15
8. OKOJIOTHS BUJIOB M MOMYJISIIIAN 9 0,5
9. DKOJIOTHS COOOMIECTB. DKOJIOTMUECKHE CUCTEMBI 12 0,5
10. bruocdepa — rmobanpHast SKkocucTeMa 6
11. UenoBek M OKpyKarolas cpeaa 6
12. PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 102 7,5




MNOYPOUYHOE IIVIAHUPOBAHMUE

10 KUIACC
Ne Tema ypoxka KonnuecTtBo yacoB Jata n3yuenus OnexrpoHHble (HUPPOBLIE)
/o o0pa3oBaTeIbHbIC PECypPChI
Bcero KonTtposnbhbie [IpakTrueckue
paboTHI paboTHI
1 Buonorus kak KOMIIEKCHAs HAyKa U KaK 9acTb 1
COBpPEMEHHOI0 00IIecTBa
2 JKuBble cucTEMBI M HX CBOWCTBA 1
3 YpoBHEBast OpraHU3anys KUBBIX CHCTEM 1
4 HcTopust oTKpBITUS U U3ydeHus KieTku. Kietounas 1
TeopHs
5 MeTo/15I MOJIEKYIIIPHON U KJIIETOYHOW OMOJIOTHH. 1 0,5
[IpakTudeckas padora «/3ydeHne METOJOB KIIETOUHOU
ouosoruu (xpomarorpadus, anexrpodopes,
muddepennuanbHoe nentpudyrupopanue, [11IP)»
6 XUMHUYECKHH COCTAB KIIETKH 1
7 MuHepanbHbIE BEIIECTBA KICTKH, X OHOIOTHYecKast 1
poIb
8 OpraHuydeckre BelecTa KISTKH — OCJIKY. 1 0,5
JlaGoparopHast pabota «OOHapyeHHEe OENKOB C
HIOMOIIIBIO KAYECTBEHHBIX PeaKIuiny
9 CBoiicTBa, kiaccudukanys U GyHKIHNA OEIKOB 1
10 OpraHuveckue BEIeCTBa - YIIICBO/IbI 1
11 Oprannyeckye BeIIeCTBA - JIUIH]IbI 1
12 Hyxneunossie kuciotsl. JJTHK u PHK. JIabopaTtopras 1 0,5
pabota «VccnenoBanre HyKIEHHOBBIX KHCIIOT,
BBIJICJICHHBIX M3 KJIIETOK Pa3JIMYHBIX OPraHU3MOB)
13 Crpoenue u pynkunn ATO. Ipyrue 1
nHykaeozuarpudocdarer (HTD)
14 CexsennpoBanue JJHK. Metoast reHOMHKH, 1
TPAHCKPHUIITOMUKH, TPOTEOMHKH
15 MeToabl CTPYKTYpHOW OHOJIOTHH 1
16 Tuns! kaetok. [IpokapuoTnueckas KieTka 1
17 CrtpoeHnue 3yKapuoTHUeCKoi KieTku. [IpakTndeckas 1 0,5
pabota «/3yueHre CBOMCTB KJIIETOUYHOU MEeMOpaHbD)
18 IToBEepXHOCTHBIN anmnapaT KJIETKU 1
19 OpnHoMeMOpaHHbIe OpraHouabl KieTKH. [IpakTHueckast 1 0,5




paboTta «/3yueHre IBHKCHHUS IUTOILIa3MbI B
PACTUTENBHBIX KJIETKaX)

20 [TomyaBTOHOMHBIE OpraHOWABI KIETKH: MUTOXOHJIPHH, 1 0,5
riactu bl Jlaboparophas padora «HccnenoBanue
TUIa3MOJIN3a U JICTIIIa3MOJIN3a B PACTHTEILHBIX
KIIETKaX»

21 HememOpaHHbIe OpraHOHb! KISTKH 1

22 Crpoenue u GyHKIUY siapa 1

23 CpaBHHUTENBHAS XaPAKTEPUCTHKA KIETOK 3YKApHOT. 1 0,5
JlaboparopHas padota «3ydenue cTpoeHns KIETOK
Pa3IHYHBIX OPTaHU3MOBY

24 AcCUMUIANINS ¥ TUCCUMIIISIUS — JIBE CTOPOHBI 1 0,5
MeTtabonm3ma. Turmbl oOmMeHa BemecTs. JlaboparopHas
pabota «/3yueHne KaTamUTHIeCKON aKTHBHOCTH
(hepMeHTOB (Ha IpUMEpe aMUJIa3bl MIIM KaTaJla3hbl)»

25 DepMeHTaTHBHEIN XapaKTep peakinuii KIIETOYHOTO 1 0,5
MeTtabomm3ma. Jlaboparopras padora «3ydenne
(hepMEHTaTUBHOTO paclIeIUICHUs IEPOKCUIA BOJOPOAa
B PACTHTEJBHBIX U )KUBOTHBIX KIIETKAX»

26 benku-akTHBaTOPHI ¥ OENKH-WHTHOUTOPHI 1

27 ABTOTpO(HBIN THIT 00MEHA BEIECTB 1

28 ®DoTOCHHTE3 1

29 Xemocunres. JlaboparopHas pabora «CpaBHeHUE 1 0,5
nporeccoB (POTOCHHTE3A M XEMOCHHTE3»

30 AHas’poOHBIe opraHu3Mbl. Buibl OpoxeHws. 1 0,5
JlaboparopHas pabota «CpaBHEHHE IIPOIECCOB
JIBIXaHUS] © OPOKCHUS

31 AdpoOHBIE OpraHU3Mbl. DTaIbl SHEPTETHUECKOTO 1
oOMeHa

32 OHeprust MeMOpaHHOTO TpajieHTa mpoToHoB. CHHTE3 1
ATO®: pabora npororHoil AT®-cuHTETa3H!

33 Peakuyn MaTpu4HOrO CHHTE3a 1

34 Tpanckpunmyst — Mmatpuunslid cuate3 PHK 1

35 TpaHCsILMs U €€ ITambl 1

36 Konuposanue amuHOKHCIOT. Pons pubocom B 1
OnocuHTe3e Oenka

37 Opranuszaiys reHoMa y IpOKapuoT U 3YKapHoT 1

38 MonekynsipHble MEXaHU3MbI 3KCIIPECCUH TEHOB Y 1
9YKapuoT

39 Bupycsl — BHeKJI€TOUHBIE ()OPMBI JKU3HU U OOJIMTaTHBIE 1 0,5




napasuthl. [IpakTrueckas padora «Co3gaHue MOIETH
BUpYCa»

40 BupycHrle 3a00eBaHus YelOBEKa, )KUBOTHBIX, 1
pacteHui

41 HanoTtexHosoruu B 6MOIOTHHN ¥ METUIIMHE 1

42 JKU3HEHHBIN UK KIIETKH 1

43 Matpuunslii cuare3 JIHK 1

44 Xpomocomsl. JlabopaTopnas pabota «3yueHue 1 0,5
XpOMOCOM Ha TOTOBBIX MHKPONIPEIapaTax»

45 JlenmeHne KIETKH — MHATO3 1

46 Tuns! k1eTok. KaproknHes 1 IUTOKUHES. 1 0,5
JlaboparopHas padota «HabmoaeHre MuTo3a B
KJIeTKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKPOIIPETIapaTax)»

47 Perynsimust >ku3HEHHOTO IHUKJIA KJIETOK 1

48 OpranusM Kak e1HOE 1eJI0e 1

49 Txanu pactennii. JlaboparopHas padorta «/3ydeHnne 1 0,5
TKaHE pacTeHUN»

50 TkaHu ’KMBOTHBIX U 4esoBeka. JlaboparopHas padora 1 0,5
«/3ydyeHne TKaHeu JKUBOTHBIX)»

51 Opransbl. Cuctemsl opraHos. Jlaboparophas padora 1 0,5
«/3y4yenue opraHoB [IBETKOBOTO PACTECHH»

52 Ornopa Tejia OpraHu3MOoB 1

53 JIBI>KEHNEe OpraHN3MOB 1

54 IIutanue opraHn3MoB 1

55 [Muranue Mo3BOHOYHBIX )KUBOTHBIX. [THeBapuTenpHas 1
CHCTeMa YeJloBeKa

56 JpIxaHue opranu3MoB 1

57 Jp1xaHue mo3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA 1

58 TpaHCHOPT BENMIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucteMa Mo3BOHOYHBIX KHBOTHBIX U 1
YeoBeKa

60 Brijiesienue y opranuzMoB 1

61 3ammTa y OpraHu3MoB 1

62 MMMyHHas cucteMa 4esoBeka 1

63 Pa3nipaxuMoCTh ¥ peryJisiius y OpraHu3MoB 1

64 I'ymopasibHast perynsuus ¥ S3HIOKPUHHAS CUCTEMA 1
YKUBOTHBIX U YeJIOBEKa

65 DopMBbl pa3MHOKEHHS OPTaHU3MOB 1

66 ITosnoBoe pazMHOXKEHHE 1




67 Meiios 1

68 l'amerorenes. OOpa3oBaHKe U PAa3BUTHE OJIOBBIX 1 0,5
kieTok. JlaboparopHas pabota «/3ydeHue cTpoeHus
TIOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTax»

69 WuauBuayansHO pa3BUTHE OPraHU3MOB - OHTOTCHE3 1

70 3akyaaKa OpraHOB M TKAHEH M3 3apOIBIIIEBEIX JIUCTKOB 1

71 Poct u pasButue xxuBoTHBIX. JlabopaTopHas paboTa 1 0,5
«BrIsBIIEHNE TPU3HAKOB CXOACTBA 3apOIbILICH
MO03BOHOYHBIX JKHUBOTHBIX)

72 Pa3mHoxeHMe U pa3BuTHE pacTeHuit. JlabopaTopHas 1 0,5
pabota «CTpoeHHEe OPraHOB pa3MHOXKEHHUS BBICIIINX
pacTeHui»

73 Wcropusi cTaHOBIEHUS M PA3BUTHS TEHETUKU KaK HAYKH 1

74 OCHOBHBIE ITOHSITHUS U CUMBOJIBI T€HETHKH. 1 0,5
Jlaboparophas pabota «J/Ipo3oduna kak 00bEKT
TCHETHYECKUX MCCIICIOBAHHUNY

75 3aKOHOMEPHOCTH HacIIeIOBAaHUS MPU3HAKOB. 1 0,5
MonorubpuaHoe ckpemuBanue. [Ipakrndeckas padboTa
«M3ydenne pe3ynbTaToB MOHOTHOPHUIHOTO
CKPENIMBAHUS Y TPO30(HIBI»

76 HuTonmornvyeckre 0CHOBEI MOHOTHOPHIHOTO 1
CKpEIMBaHUs

7 AHanusupyrolee ckpenuBanie. Hemomaxoe 1
JIOMUPUPOBaHKE

78 Jurnbpunnoe ckpemuBanue. [Ipaktrnueckas padora 1 0,5
«HM3ydenne pe3ysnbTaToB TUTHOPUIHOTO CKPEIINBAHUS
y Ip030(UITBD)

79 I{uTomornyeckre OCHOBBI JUTHOPHUTHOTO CKPEITUBAHUS 1

80 CluenyieHHOE HaclleJOBaHUE PU3HAKOB 1

81 XpOMOCOMHAasI TEOPHUSI HACJIEICTBEHHOCTH 1

82 I'eHeTuka mosa 1

83 T'eHoTHI Kak I€JIOCTHAS CUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTEHUH, 1
JKUBOTHBIX U Y€JIOBEKa

85 M3MeHYMBOCTH NIPU3HAKOB. BUabl N3MEHUMBOCTH 1

86 MonupurkanroHHass H3MEHYHBOCTh 1

87 BapuanuoHHsIi psi 1 BapualiioHHasi KpUBasl. 1 0,5

Jlaboparophas padora «Vccrnenopanue
3aKOHOMEPHOCTEH MOIN(UKAITMOHHONH N3MEHIYUBOCTH.
ITocTpoeHue BapualmoOHHOrO psiia U BapUAlMOHHOU




KPUBOII»

88 I'enoTumueckas m3MeHINBOCTh. KoMOMHATHBHAS 1
N3MEHYUBOCTD

89 MyTranuonHas U3MeHYHBOCTb. [IpakTiueckas pabora 1 0,5
«MyTtanuu y apo30¢uiis! (Ha TOTOBBIX
MHKpOITperapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO ITPOIEcca. 1
ONUreHeTruKa 1 SIUTCHOMHKA

91 I'eneruka yenoreka. [IpakTrueckas pabora 1 0,5
«CocTaBiieHrE U aHAJIN3 POTOCIOBHOI»

92 MeTo/1pl MEAMIIMHCKOM F€HETUKH 1

93 3HaueHNEe MEIUIIMHCKON M'EHETHKH B MIPEIOTBPAILICHUN 1
¥l JICUCHUH TeHETHUECKHX 3a00JICBaHUI YeI0BeKa

94 OcHoBHbIe TOHATHS cenekimn. JlabopaTopHas padora 1 0,5
«M3ydeHne KyIbTypHBIX COPTOB PACTEHUI U ITOPOJ
KHBOTHBIX»

95 MeTtob1 ceneknoHHON paboThl. JlabopaTopHast 1 0,5
pabota «/3yueHne METOIOB CENEKIINU PACTESHHID»

96 JocTmKeHns: CENEeKIMN PACTEHUH U )KHBOTHBIX. 1
IIpakTudeckas padora «[IpuBuBKa pacTeHUID

97 CoxpaHeHMe, U3y4eHHE U UCTIONb30BAHNE 1
TeHETHYECKHX PECYPCOB

98 buoTexHomorus Kkak HayKa U 0Tpacib IPOU3BOJICTBA. 1 0,5
[MpakTryeckas padora «/3ydeHne 0ObeKTOB
OMOTEXHOJIOTHI

99 OCHOBHbIE HAaNPaBJIEHUs] CHHTETHUECKOW OMOJIOTHH 1

100 XpoMOCOMHasl ¥ TeHHAsE HHIKSHEPHsI 1

101 MenunuHcKre OMOTEXHOJIOTNHU 1

102 PezeprHsIit ypok. [loBTopenue, 06odmeHwe n 1
cucTeMaTH3aIus 3HaHUI

OBHIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 102 13,5




IHOYPOYHOE IINTAHUPOBAHMUME

11 KJIACC
KoanuecTBO yacoB JJIeKTPOHHBbIE
[
Jlj/-rl Tema ypoxa Bcero Kontpoabneie  Ilpaxririeckite fll:;:eﬂl/lﬂ ggg)aﬂzizlfenbnme
padoThI padoThI pecypebi
1 OomononHas Teopus Y. /lapsuna 1
2 JBrKylye cuiibl 3BOJIFOLIMKA BUAOB 110 Y. 1
HapBuny
3 Bopr0a 3a cymiecTBoBaHME, €CTECTBEHHBIA 1 1
HCKYCCTBEHHBIN 0TOOp
4 DopMHUPOBAHUE CUHTETHYECKON TEOPUU 1
9BOJIIOLMN
5 OTamnsl 3BOJIOLIHOHHOTO Mpolecca: 1
MHUKPO3BOIOLUS 1 MAaKPO3BOJIIOLIUS
6 [Momynsims — sneMeHTapHast eTHHHIA 1
SBOJIOIHN
3aKoH reHeTH4ecKoro paBHoBecus JIx.
- Xapnau, B. BaiinOepra. JlaboparopHas pabora 1 05
«BrIsBNIEHIE N3MEHYHBOCTH Y 0co0Oei '
OJTHOTO BHJIA»
8 DneMeHTapHbIe PaKTOPHI IBOJTIOIUH 1
9 D¢ dexr ocHoBatemns. IpdexT OyTHIIOUHOTO 1
TOPJIBIIIKA
10 Murpanuu. U30as0uu oMy isiuii: 1
reorpaduyeckas, OMOIOTHYECKast
11 EctecTBenHBIl 0TOOp — HANPABIIAIOLINIA 1
(akTop BOTIOIMU
12 [MonoBoit oT60p 1
[prcnocoOIeHHOCTh OPraHU3MOB KaK
13 pe3yabpTaT MUKpOIBOJIIOIHHU. JlaboparopHast 1 05

pabora «/3y4enue apomopdo30B u
UAMOAANITAIINIA Y PACTCHUIN M KUBOTHBIX




[Tpumeps! prcnocoOIeHHH Y OPraHU3MOB:
Mopdoorudeckue, Gu3noIornIecKue,
OMOXUMHUYECKHE, [IOBEIEHUECKHE.

14 JlabopartopHnas pabota «IIpucmoco0aeHms 05
OpPTraHU3MOB U UX OTHOCHUTEIbHAS
IeTIECO00Pa3HOCTHY
Bug, ero kputepun u CTpyKTYypa.

15 JlabopaTtopHnas pabota «CpaBHEHHE BHIOB ITO 0.5
MOPGOJIOTHIECKOMY KPUTEPHUIOY

16 CrpykTypa BHIA

17 Bunoobpa3zoBanue kak pe3yabTat
MHUKPO3BOIONNU

18 CBs13b MUKPOIBOJIIOIUH U SMTUIEMUOIOT I

19 Makponssomonus. [TaneonTonornyeckue
METOIbI H3YUCHHSI SBOJFOIIMN

20 Buoreorpaduueckiie METOIbI U3yUCHHUS
SBOJIOIMN
OMOPHONIOTHYECKUE H CPABHUTEIBHO-

21 MopdoornyecKkrue MeTo bl N3yIeHUS
SBOJIOIMN
MonekynsapHO-TeHETUYECKHE,

22 OMOXMMHUYECKUE U MATEMATHIECKIE METO/TBI
W3yUYCHHS DBOJFOIIMN

23 OO011e 3aKOHOMEPHOCTH BOJIIOIIUN

24 AnantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJTIOLIUH

25 HayuHbie THITOTE3BI TPOUCXOXKICHUS KU3HU
Ha 3emiie

2 JloHay4YHBIE TIPE/ICTABIICHUS O 3aPOXKICHUN
KU3HU

27 OCHOBHEIE 3Talnbl HEOPTaHUIECKOH
SBOITIOIIAN

28 I'urnore3sl 3apOXKICHHS )KU3HU

29 Hcropust 3eMiu 1 METOIBI €€ H3YICHHS. 05

JlaboparopHas pabora «/3ydeHue u




OIMMMCAaHNUC UCKOTIACMbIX OCTATKOB APCBHUX
OpraHu3mMoB»

30 HavanpHble 3Tansl opraHMuecKoi 3BOTIOLUN
31 DBOIIOIUS YKAPHOT
OCHOBHBI€ 3Talbl IBOJOLHUN PACTUTEIEHOTO
30 mupa. [IpakTraeckas padora «M3ydenue 05
0COOEHHOCTEH CTPOCHUS PACTCHHUH pa3HBIX '
OTAETIOB»
33 OCHOBHBIE 3Tarbl IBOIIOLMN )KUBOTHOTO
MHUpa
OBOJTIONNS KUBOTHBIX. [IpakTHueckas
34 pabota «3yuenne ocoOeHHOCTEH CTpOSHUS 0.5
MIO3BOHOYHBIX )KHUBOTHBIX)
35 Pa3zBuTHe xU3HU HA 3eMIIe TI0 dpaM U
nepuosam
36 MaccoBsie BbBIMHPAHUSA — 3KOJIOT'MYCCKUC
KPHU3HUCHI MTPOIIOTO
37 CoBpeMEeHHBIH IKOJIOTUIECKHI KPU3HC, €TO0
0COOEHHOCTH
38 CoBpeMeHHas CHCTEMa OPraHUYECKOTO
MIPOILIOTO
39 OCHOBHBIE CUCTEMAaTHYECKHUE TPYIIIIBI
OpPTaHU3MOB
40 AHTPOIONIOTHS — HayKa O YeJIOBEKe
a1 PasBuTue npencraBieHuil 0 IPOUCXOXKIECHUN
YeNoBeKa
MecTo 4enoBeka B CHCTEME OPTaHHYECKOTO
42 mupa. Jlabopatopras pabota «M3yueHne 05
0COOCHHOCTEW CTPOCHHSA CKEJIeTa YeJI0BeKa,
CBS3aHHBIX C ITPAMOXOXKIACHUEM))
43 JBIKyIye CHITbl aHTPOIIOTeHE3a
44 CooTHoIeHNE OHOJIOTHUECKUX U
COITMAITBHBIX (PAaKTOPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaINU aHTPOTIOTEHE3a

46

ITaneoreneTnka u majaeoreHOMHUKA




47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue packl. [IpakTuueckas pabora

48 «3ydeHne SKOJIOTHYECKUX aanTaiui 1 0.5
YeJIOBEKa

49 MeXAUCIUTLTHHAPHBIC METOIbI 1
AHTPOMOJIOTHU

50 3apoXXacHUE B Pa3BUTHE SKOJIOTHH 1
Mertonp! axonorun. JlaboparopHas padota

51 «M3ydyeHne METOJOB SKOIOTHIECKUX 1 0.5
HCCIEAOBAHMID)

52 3HayeHne YKOJIOTHYECKNX 3HAHUH I 1
YenoBeKa

53 Okonorudeckue HakTopsl 1
Abuotnyeckue gaktopsl. CBET Kak

54 akosiornyeckuii paxrop. JlabopaTopHast 1 05
pabora «BbIsiBIeHHE TPUCTIOCOOTICHUH '
OpPTaHU3MOB K BIHSHUIO CBETa»
Abuorndeckue paxkropsl. TemnepaTypa Kak

55 akosiornueckuii paxrop. JlabopaTopHast 1 05
pabora «BbisiBIeHHE TPUCTIOCOOTICHUH '
OpPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHI»
Abuorndeckue GakTopbl. BiaxxHOCTh Kak

56 akosiornueckuii paxrop. JlabopaTopHast 1 05
paboTta «AHATOMHYECKHE 0COOCHHOCTH '
pacTEeHH U3 Pa3HBIX MECT OOUTAHUS

57 Cpenpl 06UTaHUS OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 Kuznennsie GopMbl OpraHu3MoB 1

60 Buotnyeckue GakTopsl 1
3HaueHne OMOTHYECKUX B3aNMOIECHCTBUN

61 JUISL CYIIECTBOBAHHSI OPraHU3MOB B cpeJie 1
oOuTaHUS

62 JKOJIOTUYECKUE XaPAKTEPUCTUKH ITOMYIISIIUH 1

63 OCHOBHBIE [TOKa3aTeIH NOMYJISALNH: 1

YHUCJICHHOCTD, INIOTHOCTDH, BO3pAaCTHAA U




MOJIOBasi CTPYKTYpa

OCHOBHBIEC IOKA3aTEIHN NOomyJIsInuu:

64 POKIaEMOCTb, TPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIAN

65 DKOJIOTHYECKask CTPYKTypa MOIYJIAINN

66 JIMHAMUKA TIOMYJISIAA U e€ perysIys

67 KpuBble pocTa 4YHCICHHOCTH MOIMYJISIHU.
KpuBbie BEDKMBaHHSA
Okosoruueckas Huma Buja. JlaboparopHas

68 pabota «IIpucrnocobeHus: ceMsiH pacTeHUI K 0.5
pacceneHuio»

69 Bun kak cuctema momy s

20 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIHIA
KHBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OMOIIEHO3

72 OKocucTeMa Kak OTKpbITasi cuctemMa

73 KpyroBopoT BelecTB 1 MOTOK SHEPTHH B
9KOCHUCTEME

74 OCHOBHBIE ITOKA3aTEIN HIKOCUCTEMBI

75 DKOJIOTMYECKHE MUPaMUIbL

76 M3meneHust coo0IIECTB — CYKIIECCHH

77 [IpupoaHbIe FKOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEH 1 OKEaHOB

78 [Ipuponusie SKOCHCTEMEL DKoCHCTEMBI
TYHJp, JIECOB, CTENEH, yCThIHb

79 AHTpONOTreHHBIE 3KOCUCTEMBI

80 Ypb6oskocuctemsl. [Ipaktraeckast paborta 05
«U3yuenne u onucanue ypo0o3KOCHCTEMBI»

81 3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMO/JICUCTBUI OPraHU3MOB B 3KOCHUCTEMAX
MexaHu3Mbl BO3JEICTBUS 3arpsI3HEHUI

82 Pa3HBIX THIIOB Ha CyOOPraHU3MEHHOM,

OpPTaHU3MEHHOM, TIOMYJISIITAOHHOM U
9KOCHCTEMHOM YPOBHSIX




Buocdepa — obmiermanerapHas 000109ka

83
3emian

84 Yuenue B. U. BepHanackoro o ouochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHOCheEphI

86 KpyroBopoTsI BEIIeCTB 1 OMOTCOXUMHUUECKUE
TIUKJTBI

87 3oHanpHOCTH OMochepsl. OCHOBHBIC OMOMBI
CyII

88 YcroituuBocTh 6HOCheEpsI

89 DKOJOTHYECKNE KPU3UCHI M UX TPUINHBI

90 BozneiicTBue uenoBeka Ha 6nochepy

91 AHTpPOIIOTeHHOE BO3/ICHCTBHE HA
pacTUTENbHBINA U KUBOTHBIA MU

92 Oxpana npupoIbI

93 OCHOBHBIE IPUHITUITBI YCTOHYHBOTO
Pa3BUTUA YCTTOBCYECTBA U IMPUPOJbI
ParonansHoOe NprpoOI0NOIb30BaHUE U

94 COXpaHeHue OMOJIOTHIECKOTO pasHOO0pa3Hs
3emim

95 O0600mIeHre M0 TeMe «MUKPOIBOIIOIUS U €€
pe3yabTATHD)

9% O060061eHue 1Mo TeMe «MaKpOIBOIIIONHUS U €€
pe3yabTATHD)

97 O6006menue mo teme «IIporcxoxneHre u
pa3BUTHE XU3HU Ha 3eMJIe)

98 O6006menue mo teme «IIporcxoxaeHue
YeNoBeKa — aHTPOIIOTCHE3)

99 O60011eHue 1Mo Teme «IKOJIOTHs — HayKa O
B3aUMOOTHOIICHUAX OPraHu3MOB))

100 O600mmenue mo Teme «Oprauu3Mel U cpena
oOuTaHHSD»

101 O606H.[6HI/Ive 110 TeMe «DKOJIOTUs BUIOB U
MO TSI

102 006o0061enue mo reme «brochepa —




‘ riao0anbHast SKOCUCTEMAY)

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

TepemoB A.B., IletpocoBa P.A. buonorus. buonornueckue cucremsl u pouecchl. 10 kinace (YriuyOsieHHbIN
ypoBenb) M.: IIpocsenienue

Tepemor A.B., [lerpocoBa P.A. buonorus. bruonorudeckue cuctemsl u nporiecchl. 1 1kmace (YrioyOneHHbIi
ypoBens) M.: [Ipocsenienne

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Taceunuk B.B. O6mas 6uonorus. 10-11 knacc. Meroaudeckoe nmocoodue. M.: [Ipocsemienue, 2024r.
TecroBsle 3ananus M.: [Ipocsemenue
KonTposibabie 1 n3mepurenbHbie MmaTepuaibl. Tectsl. M.: IIpocBenienue

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://fipi.ru/



https://m.edsoo.ru/
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