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IHHOACHUTEJBHASA 3AIIMCKA

[Tpu pazpaboTke mporpaMMBbI 1O OUOJOTHH TEOPETUIECKYIO OCHOBY IS OTIPEACIICHUS
MOJX0JI0B K (POPMUPOBAHHUIO COIEPKAHUSI yUeOHOTO npeaMeTa « bHoIorus» cocTaBuIIn:
KoHuentyaigbHble nosoxeHust PI'OC COO o B3auM000yCIIOBIEHHOCTH LIEeH, COAEpIKaHus,
pe3ynbTaToB 00yueHusl U TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MTOJIOKEHUSI 00
00IINX IENSIX U MPUHITUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPETHETO
obmero oopazoBanus B Poccuiickoit deneparnu, a Takxke MOJIOKEHHUS O crielupuKke OHOIOTHH,
e€ 3HAYCHUHU B TTO3HAHUH KUBOH MPUPOJIBI U 00ECTICUCHUH CYIIIECTBOBAHUSI YEIOBEUECKOTO
oOmiectBa. CoryiacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEIeIeHbl OCHOBHBIE (DYHKIIMU MTPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo 6uonoruu JaéT mpencTaBieHue o Mestx, 00 00mel cTpaTerui 00ydeHus,
BOCTIMTAHUS U PA3BUTHUS O0YUAIOIINXCS CPEICTBAMU yueOHoro nmpeamera «buonorusy,
ornpezenseT 00s3aTeaIbHOe TPEIMETHOE COJIEpKaHue, ero CTPYKTYPY, paclpeieseHue 1Mo
pazzenaM U TeMaM, PpeKOMEH]IyeMYO MOCIIeIOBATEIbHOCTh U3YUCHHS Y4eOHOTO MaTepHaa C
y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa30BaTeIbHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOIIIXCA.

B nporpamme 1o OMosIoTun TakKe YUUTHIBAIOTCSA TPEOOBaHMSI K TUIAHUPYEMBIM
JTUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00yueHus: B (POPMHUPOBAHUU
OCHOBHBIX BHJIOB yU4e€OHO-TI03HABATEILHOMN IEITEIbHOCTH/YICOHBIX TEUCTBUI 00YyJArOIINXCS 110
OCBOGHUIO COJIepP KaHUS OMOIOTUIECKOT0 00pa3oBaHUsI.

B nporpamme o 6uosorun (10—11 kiaccel, 6a30BbIi YPOBEHB) peaau30BaH MPUHIIUIT
MPEEMCTBEHHOCTH B U3yYCHUH OMOJIOTHH, OJlarofaps 4eMy B HEll mpocMaTpuBaeTCs
HANpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OPUEHTALUN JIMYHOCTH, IKOJIOTUYECKOTO MBIIILICHUS,
IPEJICTaBICHU O 3J0POBOM 00pa3e KU3HU U OepeKHBIM OTHOIICHUEM K OKpYXKaroliei
npupoaHoii cpeae. [Toaromy Hapsiny ¢ U3ydeHHEM O0IIEeOMOTOTHIECKIX TEOPHUH, a TAaKKe
3HAHUU O CTPOEHUU JKUBBIX CHCTEM PA3HOI'0 PAHTa U CYIIIHOCTH OCHOBHBIX IMPOTEKAIOMINX B HUX
MPOIIECCOB B MPOTPaMMe 10 OUOJIOTHH YAETIEHO BHUMAaHNE UCTIOIh30BAHUIO TTOMYyUEHHBIX
3HAaHUU B TOBCEITHEBHOM JKU3HU ISl pEIICHUs MPUKIAIHBIX 3aa4, B TOM YHciie: TpopUIaKTUKU
HACJICJICTBEHHBIX 3a00JICBaHMI YeIOBEKa, MEAUKO-TEHETHUECKOTO KOHCYIbTHPOBAHUS,
000CHOBaHHUS SKOJIOTHUYECKH 11€1eCO00pa3HOro MOBEACHUS B OKPY KaIOIIEi MPUPOTHON cpee,
aHaJIM3a BIIUSHUS XO3SMCTBEHHON JACSITEIFHOCTH YEIIOBEKA Ha COCTOSTHUE TTPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHIICHHE BHUMAaHUS K MPUKJIAHON HAMPABICHHOCTH Y4eOHOTO
npenMeta «buonorus» npoauKTOBaHO HEOOXOJUMOCTHIO 00€CTIEeUeH s YCIOBUM I PeIIeHuUs
OJIHOM M3 aKTyalbHBIX 33724 MIKOJLHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOpas Mpernoaaraet
dbopMupoBaHUe y 00yHaromMXcsi CHOCOOHOCTH aJaNTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

buonorus Ha ypoBHe cpeHero ooiiero oopa3oBaHus 3aHUMaeT BakHoe Mecto. OHa
obecnieunBaeT (hOpMHUPOBAHHE Y OOYUAIONIUXCS MTPEICTABICHII 0 HAYYHOU KapTUHE MUPAa,
pacmupsieT 1 0600111aeT 3HaHUS O KUBOH NMPUPOJE, €€ OTIMUUTENbHBIX PU3HAKAX — YPOBHEBOI
OpTaHMU3AINH U SBOJIIOIHH, CO3AAET YCIOBUS JJIsi: TO3HAHUS 3aKOHOB KUBOU MPUPOJIHI,
dbopmupoBanus GyHKIIMOHATHHOW IPAaMOTHOCTH, HABBIKOB 3I0POBOTO M Oe30macHOro oopasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC U YEIIOBEKY.

Bonbiioe 3HaueHre OGMOIOTHS UMEET TaKKe JIJIsl pELIeHHs] BOCTUTATENbHbBIX U
Pa3BUBAIOIIMX 33/1a4 CPEIHETO 0011ero 00pa3oBaHus, colranu3anuu oOyyatomuxcs. M3yuenue
Ouosioruu 00eceYnBaeT yCIOBUS 11 HOPMHUPOBAHMS HHTEIIEKTYaIbHBIX,
KOMMYHHKAITMOHHBIX U MTHPOPMAITMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUN C IPEICTABICHUAMHU U3 IPYTHX YU4EOHBIX MPEIMETOB, B
YaCTHOCTH, (pU3UKH, XUMUU U Teorpaduu. HazBaHHBIC TTOOKEHUS O MPETHA3HAYCHUU YI4EOHOTO
npenMeta «buonorusy cocraBuiiv OCHOBY JUIsl ONIPEIETICHUS TOAXO0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEICTABICHHOIO B MTPOrpaMMe TI0 OHMOJIOTHH.



OTt60p conepxanus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH
C TIO3HIHIA KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM 00YYarOIINUECs JOKHBI
OCBOUTH 3HAHUS U YMEHUs, 3HaUUMBble 17151 GOPMUPOBAHUS 001IEH KyJIbTYphl, ONpPEeiomnne
aJICKBATHOE MOBE/ICHHE YEIIOBEKA B OKPYKAIOIICH MPUPOIHOI Cpelie, BOCTpeOOBaHHbBIE B
MMOBCETHEBHOM KU3HU U MTPAKTUUECKOU JiesTeIbHOCTH. Oc000€ MECTO B ATOM CHCTEME 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUS, KOTOPBIE CITy>KaT OCHOBOM JUTst hOpMHUpPOBaAHUS
MPEJCTAaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KaPTUHE MUPA U [IEHHOCTHBIX
OpHUEHTAIUSIX JTUIHOCTH, CIOCOOCTBYIONIUX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHUE coepxaHHs ydeOHOTO MaTepuaa B mporpaMMe o 6uoaoruu
OCYIIECTBIICHO C YUYETOM NMPUOPUTETHOTO 3HAYCHHSI 3HAHUI 00 OTIIMYUTEILHBIX 0COOCHHOCTSIX
JKUBOM TIPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMK U 3BOJIIOLNHU. B COOTBETCTBUH C 3TUM B
CTPYKType yueOHoro mpeamMera « bBHojaorusy BeIAEIEeHbI CISAYIONINE COACPKATSIbHbBIC THHUH:
«buonorus kak Hayka. MeTopl Hay4yHOTO Mo3HaHUsM, «KieTka kak OMoJorndeckasi CucTeMay,
«Opranmu3m Kak Ouonorudeckas cucreMay, «Crucrema 1 MHOroodpa3ue OpraHmuecKoro MUpay,
«OBOIIOLMS )KUBOI MPUPOABD», « IKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTUY.

Lenp u3yuenus: yuebHoro npeameta «bruonorus» Ha 6a30BOM YPOBHE — OBIIAJICHHE
00y4JaroIMMHUCS 3HaHUSMU O CTPYKTYPHO-(YHKIIMOHATBHON OpraHU3alMH KUBBIX CUCTEM
pPa3HOTO paHra v MPHOOPETEHNE YMEHUN UCTIONB30BaTh 3TH 3HAHUS TSI TPAMOTHBIX JIEHCTBUH B
OTHOIIEHUH 00BEKTOB )KMUBOW MPUPOJIbI U PEILICHUS PA3INYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne ey u3ydeHus yaeoHoro npeameta «buonorus» Ha 6a30BOM YpOBHE
oOecrieunBaeTcs pelieHrneM CIeIYIOIMUX 3a1au:

OCBOEHHE 00YUYAIONTUMUCS CHCTEMbI 3HAaHUH 0 OMOJIOTHYECKUX TEOPHSIX, YUCHHIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUIIax, CIyXKallUuX OCHOBOM JIsl pOpMUpPOBaAHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHOH KapTUHE MUPa, O METOJIaX HAyIHOTO TIO3HAHWS,
CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSAX JKUBBIX CHCTEM PAa3HOT0 YPOBHS OpPraHU3alHH,
BBIJIAIOIIUXCSI OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHuEe y 00y4aromMXCsl TO3HABATENbHbIX, HHTEIIEKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIiecce aHAIM3a JAHHBIX O MyTIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISI/IOB,
ueH 1 MOoJIX00B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJICHUE Y 00ydaromuxcst 001Iel KyIbTypbl, PYyHKIHOHAIBHON TPaMOTHOCTH, Pa3BUTHE
YMEHHI 0OBSICHITD U OLIEHUBATD SIBJICHUS OKPY>KAIOILIEr0 MUPA KUBOM MPUPOHI HA OCHOBAaHUH
3HAHWI U OTIBITA, MOJYYCHHBIX IPU U3YYCHUH OMOJIOTHH;

dbopMupoBaHue y 00yJaromuxcsi YMEHUH WILTIOCTPUPOBATh 3HAU€HHUE OMOIOTMUECKUX 3HAHUH B
MPAKTUYECKON ACSITETLHOCTH YeTIOBEKA, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1
arpoOMOTEXHOJIOTHA;

BOCTIUTaHHE YOKAEHHOCTH B BO3MOXXHOCTH TTO3HAHMSI YEIIOBEKOM YKHBOU MIPHUPOJIBI,
HE00X0IUMOCTH OepeKHOr0 OTHOIICHUS K HEel, COOIIOIEHNS STHUYECKUX HOPM MPU IPOBEICHUH
OMOJIOTMYECKUX UCCIICIOBAHUIA;

OCO3HaHHE IEHHOCTU OMOJIOrMUYECKUX 3HAHUH JJIs MOBBIIIEHUS YPOBHS YKOJIOTHYECKOM
KyJbTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

pUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHHH B MOBCEAHEBHOMN )XKU3HU JIJIS1 OLIEHKU
MOCIIEACTBHIA CBOEH NEATEIHLHOCTH IO OTHOIICHHIO K OKPY KAIOIIEeH cpefie, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOJI0IEHNE Mep PO HIIaKTHKH 3a00IEBaHU.

B cucreme cpeanero obmero oobpa3zoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00S3aTEeIbHBIM yU€OHBIM MTPEIMETOM, BXOIALIUM B COCTaB MPeIMETHON 00IacTH
«EcTecTBeHHO-HAYUYHBIC TPEAMETHI.

Jlyist m3ydenust OMojaoruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kiacce — 68 4acoB (2 yaca B Heeno), B 11 kimacce — 68 gacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYUYEHUA

10 KJTACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C 00IIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMU
€CTEeCTBEHHBIMH HayKaMH, puiocopueii, STUKOMH, SCTETUKOI 1 mpaBoM. Pons Guonoruu B
(dbopMHpPOBaHUK COBPEMEHHOW HAy4YHOW KapTHUHBI Mupa. CucTemMa OMOJIOTUYECKUX HaYK.
MeToap! MO3HaHUS KUBOU PUPOAbI (HAOII0ACHNE, SKCIIEPUMEHT, ONMCAaHUEe, U3MEPEHHE,
KJaccuukanus, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).
JdemMoncTpanuu:

Hoptpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabauiel U cxeMbl: « MeTO/IbI TO3HAHUS YKUBOW TIPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[IpaxTuueckas padora Ne 1. «cnonp30BaHHE PA3TUYHBIX METOIOB MPH U3YYEHUHU
OHOJOTHYECKUX O0OBEKTOBY.

Tema 2. JKuBble cuCcTEMbI M UX OPraHU3aI U,

JKuBbie cucteMbl (OMOCHUCTEMBI) KaK MPeAMET U3y4eHust 0nonoruu. OTINYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CoiicTBa OMOCHCTEM H UX pazHOOOpa3ue. YpOBHH OpraHU3alUuU OMOCUCTEM: MOJICKYJIISIPHBIM,
KJICTOUYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, TOMYISIUOHHO-BUI0BOM, IKOCUCTEMHBIMN
(OmoreorneHOTHYECKUIT ), OOCHEpPHBI.

JdemoncTpanum:

Tabmuiel U cxeMbl: « OCHOBHBIC TIPU3HAKH KU3HI», «Y POBHH OpPraHU3aIUU KUBOW TIPUPOJIBD».
O6opynoBanue: moaenb Monekysbl JTHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOECHHUE KJIETKH.

XUMHYECKUN COCTAB KIETKU. XUMUYECKHUE IIEMEHTHI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHL. Boa
Y MUHEpaJIbHbIE BEILIECTBA.

OYHKIMY BOJBI 1 MUHEPATHHBIX BEIIECTB B KieTke. [logepkanne ocMOTHYECKOTo OanaHca.
benku. CoctaB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTHI — MOHOMEPHI 0ekoB. HezameHumbIe u
3aMEHHUMBbIE AMHUHOKHCIIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. Y POBHH CTPYKTYPBI OEITKOBOIA
MOJIEKYJIbI (TIEpBUYHAS], BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMHU OEIKOB.

depMeHTHI — Onoornueckue Katanu3aropsl. CTpoeHue pepMeHTa: akTUBHBIN LICHTD,
cyocrparnas cneunduanocts. Kopepmentsl. Buramunsl. OTinunst pepMeHTOB OT
HEOPraHWYECKUX KaTalIn3aTOpOB.

VYrneBoasl: MOHOCAaXapuabl (TII0K03a, pud03a 1 Je30Kcuprodo3a), Aucaxapuisl (caxaposa,
JIAKTO3a) U ToMcaxapuasl (Kpaxmai, TIIMKOTEH, 11e/uTio103a). buonornueckue GhyHKInmn
YTJIEBOJIOB.

Jlunuer: Tpurrnepuasl, pochomunuasl, crepounsl. I'napodrbHO-THAPOGOOHBIE CBOCTRA.
buonornueckne pynkuun mununoB. CpaBHEHUE YTIEBOIOB, OSIKOB U JUIHIOB KaK HCTOYHHUKOB
SHEPTHH.

Hyxneunossie kucnotsl: JIHK u PHK. HykneoTuabl — MOHOMEpPBI HYKJIEHHOBBIX KUCIIOT.
Crpoenne u pynkunu JJHK. Ctpoenne u pynkun PHK. Bugsr PHK. AT®: cTtpoenue u
byHKIHN.

[{utonorust — Hayka o kietke. Kierounas Teopus — mpumep B3auMOCHCTBUSA Uiel U (hakTOB B
Hay4YHOM I[MO3HAHUU. MeTO/bl U3yUEHUSI KIETKU.

Knerka kak nenoctHas xuBas cucrema. OOmiie Npu3HaKky KJIETOK: 3aMKHYTasi Hapy>KHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.



Tunsl KJIETOK: 3ykapuoTudeckas ¥ npokapuotudeckas. OcoOEHHOCTH CTPOEHUS
poKapuoTHYecKoi kietku. Kierounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAS CTEHKA, TTTUKOKAINKC, NX (QyHKIUH.
[Tnazmarudeckas memOpaHa, e€ cBoiicTBa u pyHKIMU. [{uTorumazma u e€ opraHoHIbI.
OnnomeMOpanHubie opranonsl kinetku: DI1C, anmmapat ['onbmpku, mu3ocomsl. [lomyaBToOHOMHBIE
OpraHOUbI KJIETKU: MUTOXOHIPHUH, TIacTU bl [Ipoucxoxnenne MUTOXOHIPUA U TIIACTU].
Bunpr mnactua. HememOpanHbie OpraHOUIBI KIETKU: PUOOCOMBI, KIIETOYHBIA IEHTP, IEHTPUOIIH,
PECHUYKH, KIyTUKUA. OYHKIIMHA OpraHOW0B KJIETKH. BriroueHus.

SAnpo — perynsTopHbIii eHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa, Kapruoria3ma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

Hoptpertsl: A. Jlesenryk, P. I'yk, T. llIBanu, M. llneitnen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk,
M. VYunkunc, P. ®panxnun, K. M. bap.

[lnarpammbl: «PacnpeneneHre XuMUYECKUX 2JIEMEHTOB B HEKUBOM ITpupoie», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOM MPUPOJIE.

Tabmuiel u cxeMbl: «[leproguueckas Ta0IHIIa XUMHYECKHUX dIIEMEHTOBY, « CTPOCHHE MOJICKYJIBI
BO/bIY, «buocunres 6enka», « CTpoeHne MOJeKyJbl Oenka», «Ctpoenue hepmMeHTay,
«Hyxknennossie kucnotsl. JIHK», «Ctpoenune monexyisl AT®», «CTpoeHue 3ykapuoTHYECKOU
KJIETKW», «CTpOeHHE )KUBOTHOM KIIETKW», «CTpOEHUE PACTUTENIBHOMN KIETKNY, « CTpoeHue
MPOKAPUOTUUYECKON KIETKN», «CTpOEHUE siApa KIETKI», « Y TIEBOIBDY, «JIUMUIbD.
OO0GopyaoBaHue: CBETOBOM MUKPOCKOII, 000pYI0BaHUE JJIS MPOBEIACHUS HAOMIOACHUH,
U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIHHBIX, )KUBOTHBIX U OAKTEPUATHLHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 1. «M3yueHne kaTraTuTHYECKONW aKTUBHOCTH ()ePMEHTOB (HA MpUMEpe
aMUJIa3bl WIKM KaTanasbl)y.

JlaGopaTtopHnas padota Ne 2. «/3yueHue CTpoeHHUs KIETOK PaCTeHUM, )KUBOTHBIX U OaKTEpUH 10T
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BemecTB, WM META00IU3M. ACCUMIIISINS (TUIACTUYECKH OOMEH) U TUCCUMUIISITUS
(oHEpreTUdecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO MpoIiecca MeTabonmmn3ma. Poib 3akoHOB
COXPaHEHHUS BEILECTB U SHEPTUU B MOHUMAHUU MeTaboIn3Ma.

Tumnb! oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Ponb pepmMeHToB B 00MEHe BelecTB
Y TIPEBpAIICHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas 1 TeMHOBas (asbl porocunTesa. Peakunu ¢porocunTesa.
DddekTuBHOCTL HoTOCHHTE3a. 3HaUeHNEe (DOTOCHHTE3A JIsl )KU3HU Ha 3emiie. Biusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €TI0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUI.
XemocuHTe3. XeMOCHHTE3UPYIOITHe OaKTeprH. 3HAUCHUE XeMOCHHTE3a JIJIs )KU3HH Ha 3eMIIe.
OHepreTuyeckuii 0OMeH B KieTKe. Paciiernienne BemecTs, BbIJICICHUE U aKKYMYJIHPOBaHHE
SHEPTHH B KJIETKE. DTaIbl YHEPreTHIecKoro oomMeHa. [ mukonu3. bposkenne u ero BUIbI.
Kucnopoanoe okucienue, nim KieTounoe asixanue. OkucianTenbHoe GpochopuiupoBaHue.

D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuuu marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuszanus reneTnueckoit
nH(popMaIuu B KJIeTKe. [ eHeTHYecKnii KO/ U ero CBOMCTBA. TPaHCKPHUIIIINAS — MATPUIHBIN
cunte3 PHK. Tpancnsmus — 6nocunTe3 6enka. Jransl TpaHchsiuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexerounsie popMsl )ku3HU — BUpYCHL. McTopus oTkpbiTus Bupycos (/1. Y. ViBaHoBCKwHiA).
Oco0eHHOCTH CTPOCHHS M )KM3HEHHOTO ITMKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
KHUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamMu. Bupyc nmmyHoneduuura yenoseka (BUY) —



Bo3Oyautenb CITN1a. OOpatHas TpaHcKpuIius, peBepTaza u uarerpasa. [Ipodurakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUH.

JdemoncTpanum:

Hoptpersi: H. K. Konsuos, . . UBanosckui, K. A. Tumupszes.

Tabmuipl U cxembl: « Tunel mutanusy, «Metadonuzmy, «MUTOXOHAPUSY, « IHEPTETUUECKHUI
oOMen», «Xnoporutact», «@orocunres», «Ctpoerne JJHK», «CtpoeHue u QyHKIHOHUPOBAHUE
reHay, «Cunate3 Oenkay, «I'enernueckuit Koy, «Bupyce», «bakrepuodarm», «CTpoeHue u
*u3HeHHbIH 1uka Bupyca CI1M/Ia, 6akrepuodara», «Perukarus JJHK».

O6opynoBanue: moaenu-antukanun «Y asoenue JITHK u tpanckpunimsy», «brnocuates 6emnkay,
«Ctpoenue knetku», moaens crpykrypst JJHK.

Tema S. PasMHOKeHHEe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiteTounbIi WK, WU )KU3HEHHBIN 1TUKI KieTku. MHTepdasza u muto3s. [Iporeccsr,
npoTtekaromue B uaTepgasze. Perukanms — peakius matpuunoro cuntesa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuOTHI. JIUTIIIOMIHBIN U TalIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatubl. L{luTonmornueckne OCHOBBI Pa3MHOXKEHUS U MHAUBUIYAILHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoliecchl, mpoucxoadiinue Ha pa3HbIX CTAIUsAX
MHUTO3a. BHOTOrHYeCcKHii CMBICT MUTO3A.

[IporpamMmmupyemasi rubensb KISTKH — allonTo3.

®opMbl pa3MHOKEHHUSI OPraHU3MOB: OecIoyioe U MmoyioBoe. Bujibl 0ecrosioro pa3MHOKEHHUS:
JIeJICHHEe HA/IBOE, TOYKOBAHUE OJTHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATHBHOE
pa3mMHoxeHHe. VICKyCCTBEHHOE KJIOHMPOBAHUE OPraHW3MOB, €r0 3HAYEHUE JJIs CEJICKIINH.
[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOIOro.

Meiio3. Craguu meriosa. [Ipoueccel, mpoucxoasuiye Ha craausax merosa. [loBenenne xpomocom
B Metio3e. Kpoccunrosep. buonornueckuit CMbICT U 3HaU€HHUE MeHO03a.

["ameTrorenes — nporecc 00pa3oBaHuUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10/10BBIE Kemne3bl:
CEMEHHHKH U sSimaHuKH. OO0pa3oBaHre U pa3BUTHE MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uI,
STMIICKJIETKA) — CTIepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOCHUS SIUIICKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHATBLHOE pa3BUTHE (IMOpUOTEHE3). DTaIlbl
AMOPUOHAIILHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX: POOJICHUE, TACTPYJIAILINS, OPTAaHOTCHE3.
[TocTamOpuoHanbHOE pa3BUTHE. TUIIBI TOCTAMOPHUOHAIBHOTO PAa3BUTHSL: MPSMOE, HEMPSIMOE
(mmurHOYHOE). BiiusiHUE Cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH
BpPOKJIEHHBIE YPOJICTBA.

Pocr u pa3zButue pacteHuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHA.

JdemMoncTpanuu:

Tabmuipl U cxembl: «POPMBI pa3MHOKEHHST OPTaHU3MOBY, «J{BOWHOE OIIOAOTBOPEHHUE Y
LIBETKOBBIX PACTCHUIN», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIY, «JlelleHne KIIeTK1
OakTepuit», « CTpoeHHE TIOJIOBBIX KJIETOK», « CTpOCHHE XPOMOCOMBD», «KJIE€TOUHBIN ITUKIT,
«Pemukanus JJTHK», «Mutos», «Meiosy, «IIpsMoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJIoBeKa», «OCHOBHBIE CTAINA OHTOTECHE3a.

OO6opyoBaHue: MUKPOCKOT, MUKponpenaparsl « CriepMaTo30H Ikl MIEKOITUTAIOIIETOY,
«SlinexneTka MIeKonuTaromero», «Kapuokunes B KJI€TKax KOpeEIIKa JIyKa», MarHUTHas
MoIeb-anruKanus «Jlenenne kinetkn», moaens JJHK, Mogens meTadazHoit XpOMOCOMBI.
JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

Jlaboparopuas pabota Ne 3. «HaGmrogeHrne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnas pabota Ne 4. «M3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.




Tema 6. HaciieqcTBeHHOCTh M U3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3agaun reHeTUKH. VIcTOpUS pa3BUTHS T€HETUKU. POb IIUTOIOTHH U YMOPHOIIOTHH B
CTAHOBJICHUH TCHETHKHU. BKi1ag pOCCHICKUX M 3apyO0eKHBIX YUEHBIX B PA3BUTHE T€HETHUKH.
MeTo/1bl TeHEeTHKY (THOPUAOTOTUIECKHH, IMTOTEHETHYECKHA, MOJIEKYJISIPHO-TEHETHUECKU ).
OCHOBHBIE TEHETUYECKHUE MTOHATHS. [ 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HACJIEAOBaHUS IPU3HAKOB, ycTaHOBICHHBIEC . Menaenem. MoHorn6pumnoe
CKpelrBaHue. 3aKOH eAMHO00pa3us THOPUI0B EPBOTro MoKoNeHus. [IpaBuno qOMUHUPOBAHMSL.
3aKOH paclleIUIeHUs TPU3HAKOB. [ 'nnore3a ynctoTel rameT. [lonHoe u HenmoaHoe
JIOMUHUPOBaHUE.

JlurnOpuHoe cKpemmuBaHue. 3aK0OH HE3aBUCHMOTO HACIICIOBAHUS ITPU3HAKOB.
[{uToreHeTu4ecKre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS. AHATH3UPYIOIIee CKpeIIBaHHE.
Hcnonb30BaHMe aHATTM3UPYIOMIETO CKPEIIMBAHUS JJI ONPEACIICHUs TEHOTHIIA OCOOH.
CueruieHHoe HacienoBanue npu3zHakoB. Pabora T. Moprana no crenjeHHOMY HaceI0BaHUIO
reHoB. HapyuieHnue crieniaeHusi TeHOB B Pe3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

I'eneruka nmona. XpoMOCOMHOE OIPEIEICHHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
I'omorameTHble 1 rereporaMeTHbie opranu3Mbsl. HacienoBanue npu3HakoB, CHEIIICHHBIX €
TTOJIOM.

N3menunBoCTh. BUIbl K3MEHYMBOCTHU: HEHACTEACTBEHHAs U HACTeACTBEHHAs. Posib cpe/ibl B
HEHACJICACTBEHHON N3MEHUYNBOCTH. XapaKTePUCTHKA MOAU(DUKAITMOHHOW N3MEHIMBOCTH.
Bapuanuonsslii paa u BapuanmonHas kpusasd. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.
HacnencrBeHnHas, Wiy TeHOTHITMYECKasl, K3AMEHUYMBOCTh. KOMOMHAaTHBHAS N3MEHUYMBOCTh. Meiio3
Y TI0JIOBOM TIPOIIECC — OCHOBa KOMOMHATHBHOW M3MEHYMBOCTH. MyTallMOHHAS U3MEHYUBOCTD.
Knaccudukanust MmyTanuii: reHHbIe, XpOMOCOMHEBIE, TeHOMHBIE. YacToTa U MPUYMHBI My TaIIHiA.
MyTarennbie (hakTOpbl. 3aKOH TOMOJIOTHYECKHUX PAJO0B B HACJIECICTBEHHOM N3MEHIMBOCTH H.
. BaBuiogna.

BuesnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuorun uyenoBeka. OCHOBHbIE METObI TEHETUKH YEJIOBEKA:
TreHEaJTOTHICCKUN, OTM3HEIIOBbIHN, IIUTOTEHETUICCKUM, OMOXUMHUYECKHI, MOJIEKYIISIPHO-
reHetudyeckuii. COBpeMEHHOE ONpeieJIEHUE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM 4mcie ¢ momoinbio [T1[P-ananu3a. HacnencTBennsie 3a00neBaHus
YeloBeKa: TeHHbIE 00JIe3HU, 00JIE3HH C HACIICCTBEHHON IPEIPACIIONOKEHHOCTHIO,
XpoMocoMHBIe 0osie3Hr. CoMaTHYecKre U reHepaTUBHbIE MyTaluKi. CTBOJIOBBIE KIIETKH.
[IpuHIMIB 3M0pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPOPUITAKTHKU U JICUCHUS TCHETHUECKUX
Oosie3Heil. MeTMKo-rTeHETHYECKOE KOHCYJIbTHPOBaHNE. 3HAUCHHE MEIUIIMHCKON TeHETHKH B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHU YETTOBEKA.

JdemoncTpanum:

Hoprperst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabmuie! U cxeMbl: « MOHOTHOPHIHOE CKPEIMBAHUE U €T0 IUTOTEHETHIECKast OCHOBaY», «3aKOH
pacCHICTUICHHS M €T0 IIMTOTeHETUYECKasi OCHOBay», «3aKOH YHUCTOTHI TaMeTy», «Jlurnopumanoe
CKpeluBanuey, «[{uTomornyeckrue OCHOBBI AUTUOPUTHOTO CKpEIIUBAHUD, «Meio3y,
«B3anmoeiicTBUE aJJIETbHBIX TEHOBY, «I €HEeTHYEeCKHUE KapThl pACTEHUM, )KUBOTHBIX U
yesnoBekay, «['eHeTuka nomna», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLIEIIJIEHHOTO C TI0JIOMY,
«KapuoTumsl 4yenoBeka 1 )KUBOTHBIX», « Buibl maMeHunBoctny», «MoaudukamoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «I eHeTHKa Tpymin KpoBU», «MyTallMoHHas
M3MEHYHUBOCTH.

OO6opynoBanue: MOAeIU-anTuIMKau «MOHOTHOpUIHOE CKpelrBanuey, «HemomHoe
JTOMUHUPOBaHHUEY, «IurudpuaHoe ckpemuBanuey, «Ilepexkpéct XxpoMocoM», MUKPOCKOT U




Mukpornpenapar «Jlpozoduia» (Hopma, myTamuu GOpMbI KPBUIBEB M OKPACKH Tea), TepOoapuit
«I"0pox IOCEBHOW».

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopatopHas pabota Ne 5. «3yueHue pe3yabTaToB MOHOTHOPUIHOTO M JUTUOPUIHOTO
CKpELIMBaHUS y JpO30(HIIbI HAa TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopHas pabota Ne 6. «3yueHre MoaupuKamOHHONH U3MEHUYNBOCTH, TIOCTPOCHHUE
BAPUAIIMOHHOIO PAJIa U BAPUALMOHHOW KPUBOW.

JlaGopatopHas pabota Ne 7. « AHanmu3 MyTaluii y Jpo30(uiIsl Ha TOTOBBIX MUKPOIpENapaTaxy.
[TpakTrueckas padota Ne 2. «CocTaBlIeHHE U aHATIN3 POJAOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekus Kak HayKa U Ipolecc. 3apoxkaeHUe CeJIeKIUU U JoMecTukanus. Ydyenue H.

. BaBuiioBa o 1ieHTpax MPOMCXOXKACHUS 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. LleHTpbI
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOpOAA, LITAMM.

CoBpeMeHHBIE METO/IbI CENeKIINA. MacCOBBIN M MHANBUIYAJIbHBINA OTOOPHI B CENCKIIUN
pacTenuii 1 KUBOTHBIX. OIIeHKa dKCTepbepa. bIM3KopoICTBEHHOE CKpEIMBaHIE — MHOPHIMHT.
Yucras muans. CKpelnMBaHue YUCTHIX JUHUH. ['eTepo3uc, wim ruGpuaHas cuia.
HepoacteenHnoe ckpermmBanue — ayTopuaunr. OTnanénnas ruopuanszanus 1 e€ ycrexu.
NckyccTBEeHHBIN MyTareHe3 1 NOJIy4Ye€HHE MOJUIUIONI0B. JJOCTHKEHHS CENEKIIMU PACTEHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosiorus kak oTpaciab Npou3BOACTBA. ['eHHAs MHKEHEepHUsl. DTarnbl CO3AaHUS
pexombunantHoi JIHK n Tpancrennsix oprannsmoB. Knerounas umxenepus. Kierounsie
KYJbTypbl. MUKPOKJIOHAJIEHOE pa3MHOKEHUE pacTeHui. KiloHnpoBaHue BBICOKOTPOYKTUBHBIX
CeNIbCKOXO3SUCTBEHHBIX OPraHMU3MOB. DKOJIOTHYECKHE U dTHUecKue mpodnemsl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemMoHncTpanuu:

Hoptpets: H. Y. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmuiel U cxeMbl: kapTa «l{eHTpBI TPOUCXOKACHUS U MHOTOOOPA3Hs KYJIbTYPHBIX PACTEHUIN,
«IToponbl JOMANTHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHHI», «OTHanEHHAs
rubpuam3anusy, «Padots! akagemuka M. @. MBanosay, «[lomummonnus», « OOBEKTHI
O6uorexHonorun», «Kierounsle KyJabTyphl U KJIOHHpOBaHUE», « KOHCTpyHpoBaHUE U MEPEHOC
T€HOB, XpPOMOCOM.

O6opyIoBaHKe: MYJISIKU TJI0JJ0B U KOPHEIIONOB AUKUX (DOPM U KyJIbTYPHBIX COPTOB PACTEHHI,
repOapuii «CenbCKOX03HCTBEHHBIC PACTCHUSY.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

Dkckypeust «OCHOBHBIE METOJIBI M IOCTHXKEHUS CEJIEKIIMHA PACTCHUN U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIINIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIUTMYHOE
X03SIUCTBO, TA00PATOPHUIO arpOYHUBEPCUTETA UIIH HAYYIHOTO IICHTPA)».




[INTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHMA ITPOI'PAMMEI 11O
BMOJIOI'MN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacno ®I'OC COO, ycTaHaBIuBarOTCA TPeOOBAHUS K pPe3yJIbTaTaM OCBOCHHS
00y4aroIKUMUCS POrPaMM CPEIHETro 00LIEro 00pa3oBaHUs: TMUYHOCTHBIM, METAPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MpeaMeTa «bHoIorrsy BIIEICHbI
CJICYIOIINE COCTABJISIONINE: OCO3HAHNE 00YUYaIOIUMHUCS POCCUNCKON IPaskIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEICTICHHIO,
HaJIMYUEe MOTHUBAIMY K O0YYCHHIO OHMOJIOTHH, IIeJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX
yOEKICHHUI TUIHOCTH Ha OCHOBE KITFOYEBBIX IICHHOCTEH M UCTOPUYCCKUX TPAIUIIUN pa3BUTHS
OMOJIOTMYECKOT0 3HAHHSL, TOTOBHOCTh M CITIOCOOHOCTH 00YYaroIIUXCcs PyKOBOJCTBOBATHCS B
CBOCH JICATEIIBHOCTH IICHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMU, MIPUCYIIUMHU CHCTEME
OMOJOTrUYeCcKOro 00pa3oBaHMs, HATUYHE YKOJIOTMYECKOTO MPABOCO3HAHMS, CTOCOOHOCTH
CTaBUTH IIEJIH U CTPOUTD KU3HECHHBIC TITAHBI.

JIuaHOCTHBIE PEe3yIBTAThl OCBOEHUS IIpeaMeTa « BUONIOT v JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIIUTATEIBHON JACSITEILHOCTH B COOTBETCTBUU C TPAJTUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMHU, HCTOPUIECKUMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TIPUHSATHIMH B
o0IIecTBe MpaBUIAMHA U HOPMaMHU TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUS,
CaMOBOCITUTaHUS 1 CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3HUIIMY JTUYHOCTH, TATPUOTH3MA,
YBOXCHHS K 3aKOHY W TIPABOIOPSIKY, YSIOBEKY TPYy/Aa U CTapIIeMy TTOKOJECHUIO, B3AUMHOTO
YBaKCHHUSI, OEPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACJIEIUIO U TPATUIIHISIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-Karollen cpee.
JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOTO TpeameTa « BHoIoTHsh JOMKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH 00YJaIONIUXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEN TUYHOCTH, CHCTEMOW [IEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX
yOEKICHHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO O0IIeCTBA,
pacmupeHue >KU3HEHHOTO OIBITa U OTBITA ICATEIHHOCTH B MPOIIECCE Pealin3alii OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIBHOM JIEITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTD TPAKIAHCKOM MO3UIIUH 00YYaIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IEeCTBa;

OCO3HAHHME CBOUX KOHCTHTYIIMOHHBIX MIPAB U 0053aHHOCTEH, YBaXKCHHE 3aKOHA U TPABOIIOPSIKA;
TFOTOBHOCTh K COBMECTHON TBOPUECKOM JESITEIBHOCTH IIPU CO3/IaHUH YUEOHBIX MPOEKTOB,
peleHNH y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOIOTHYECKUX HKCIICPUMEHTOB,;
CIOCOOHOCTh ONPEAEIIATh COOCTBEHHYIO MO3UIIMIO IO OTHOILIEHHIO K SIBIICHUSIM COBPEMEHHOMN
JKM3HHU U OOBACHATH €6;

YMEHHUE YUUTBIBATh B CBOUX JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOIEHCTBHSI
Jro/Iel C pa3HbIMHU YOCKACHUSMH, KYJIbTYPHBIMU IIECHHOCTSMHU M COLIMATBHBIM MOJIOKECHUEM;
TOTOBHOCTb K COTPYJJHUUYECTBY B ITPOLIECCE COBMECTHOIO BBIIOJIHEHHSI YUEOHBIX,
MIO3HABATEJIbHBIX U UCCIIEOBATEIBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIIIOHEHTOB MPU 00CYKAEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HACHTUIHOCTH, TATPUOTH3MA, YBOKCHUS K
CBOEMY HapOy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepea PoMHOM, ropaocTy 3a CBOM Kpaid, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;
LIEHHOCTHOE OTHOLIEHHUE K PUPOJHOMY HACIEAMIO U MaMATHUKAM IIPUPOJIbI, TOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CIOCOOHOCTH OIIEHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHUS 3HaYEHUsI OMOJIOTHH B O3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

uzeiHast yoe:xIEHHOCTh, TOTOBHOCTb K CITYy>KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32
€ro Cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha
MOpaHBHO-HpaBCTBGHHBIe HOpMBI U ICHHOCTH,

OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3/IaHHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MIPUHSTHUS IEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUY, BKJIFOYAst 3CTETUKY ObITa, HAYYHOT'O U TEXHUYIECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3ICHCTBHS KUBOW IMPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAYKEHHIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH KaueCTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢pu3nueckoro BocnuTaHusi, GOPMHUPOBAHUS KYJIbTYPhI 310POBbS H YMOIHOHATBLHOTO
0J1aronoJyyms:

MOHMMAaHUE U pean3aius 3JJ0pOBOro U 6€30MacHOro 00pasa KU3HU (30pOBOE TUTAHHE,
coOI0ieHNe TUTHEHNYECKUX MTPaBUII U HOPM, cOATaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA,
perynsipHas pu3zndeckas akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3710POBbIO;

MOHUMAHHNEC CHHOCTHU MPAaBUJI HHAUBHUAYAJIbHOTO U KOJUICKTUBHOT'O 6C3OHaCHOI‘O IIOB€ACHUA B
CUTYaLUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEICTBUIA U HETIPUATHS BPEIHBIX MIPUBBIUEK (YIOTPEeOICHNUS aTKOT OIS,
HapKOTUKOB, KYpEHUs);

6) TPy10BOT0 BOCIIMTAHMS

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MacTEepCTBa, TPYI0JII00HeE;

TOTOBHOCTH K aKTUBHOM JICATEIBHOCTH TEXHOJIOTHYECKON U COIIMATLHON HAIIPAaBICHHOCTH,
CMOCOOHOCTh MHUITUUPOBATD, TNIAHUPOBATH M CAMOCTOSITEIHHO BBHITIOJIHSATH TaKyIO
NeSITeTbHOCTb;

MHTEpEC K Pa3InIHbIM chepaM npodecCnoHaIbHOMN 1A TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP Oyayiel mpodeccru U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KHU3HH;

7) 3KOJIOTMYEeCKOT0 BOCITUTAHUSA:

9KOJIOTHYECKH Liejiecoo0pa3Hoe OTHOIIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emJiie, OCHOBE
€€ CylIeCTBOBaHUS;

MOBBILICHHE YPOBHS HKOJIOTMUYECKOM KYJIbTYphl: MPUOOPETEHUE OTbITA INTAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU X BO3MOKHBIX IOCIECACTBUN JUIsl OKPYXKAIOLEH CPENIbL;



OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;
CIIOCOOHOCTH MCTIOIB30BaTh MPUOOPETAEMBIE PU N3YYCHUN OMOJIOTHH 3HAHUS U YMEHHSI IPU
pelIeHny mpoobieM, CBA3aHHBIX C PallMOHATBHBIM PUPOIOIOJIb30BAHUEM (COOIIIOIEHNE TTPABHIT
MOBEJICHUS B IPUPO/IE, HAIIPABJICHHBIX HA COXPAaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXPaHy
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCSIINX BPE] OKPYKAOLIEN IPUPOIHOMN Cpee, yMEHUE
MIPOrHO3UPOBATh HEOIArOMPUATHBIE SIKOJIOTHUECKHE TOCIEACTBHSI MPEANPUHUMAEMBIX JIeHCTBUI
Y TIpeI0TBpaIIaTh UX;

HaJIM4Me Pa3BUTOTO IKOJIOTMYECKOT0 MBIIIJIEHUS, YKOJIOTHYECKON KyIbTYphl, OIIbITA
JeATETbHOCTH KOJIOTMYECKOM HAMPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMH B
MTO3HABATEJIbHOW, KOMMYHUKAaTUBHON M COLIMAJIBHOM NIPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPaKTUYECKOU JEATETbHOCTH 3KOJIOIMUYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMUS:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HaYKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA TMAJIOTE KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

COBEPILICHCTBOBAHUE SA3bIKOBOM U YNTATEIIBCKOM KYJIBTYPBI KaK CPEICTBA B3aUMOACUCTBUS
MEXIY JIIOJIbMU U [TO3HAHUS MHPA;

NOHMMaHHe creun(UKU OUOJIOTUH KaK HAyKH, OCO3HaHUs €€ posid B pOPMHUPOBAHUHU
palMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3[JaHUHU 1IEIOCTHOTO NIPECTaBIeHNs 00 OKpY KaroIIeM
MHpE KaK O €IMHCTBE NMPHUPOJIbL, YETOBEKa M 00IIECTBA, B O3HAHUH TPUPOIHBIX
3aKOHOMEPHOCTEHN M PEeIICHUH IPOOIEM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexKIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JJISi COBPEMEHHOM IIMBUIIU3AIMN: 00ECTIeYeHUsI HOBOTO
YPOBHSI pa3BUTHs MEULIMHBI, CO3JaHHE IEPCIEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX PELIaTh
pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TOUCKA MyTEH BHIXOAA U3 TTI00ABHBIX
9KOJIOTUYECKUX NPOo0IIeM U 00ecrieueHHsl epexoa K yCTOHUMBOMY pa3BUTHIO, PAllMOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTH B MOJyYECHUH OMOJIOTMYECKUX 3HAHUN B IIEJISIX MOBBIILIEHUS 0OLIEH
KYJIbTYpBI, €CTECTBEHHO-HAyYHOU TPAMOTHOCTH, KaK COCTaBHON YacTH (DyHKIIMOHAIBHOM
TPaMOTHOCTH 00ydJaronuxcsi, popMUpyeMoii Mpr U3yUEHUU OMOJIOTHH;

IOHMMAaHHE CYIIHOCTH METOJI0B MI03HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS /7S aHAINU3a U OObSICHEHUS SIBJICHUH
OKPY’KaIOIIEero MUpPa M MPOUCXOAANINX B HEM U3MEHEHUH, YMEHHE JeTaTh 000CHOBaHHbIE
3aKJIIOYEHUS] HA OCHOBE HAayUYHBIX (DAKTOB M HUMEIOIIMXCS JAHHBIX C LIEJIbIO MOJIy4YEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOIMUECKHE 3HAHUS JUIs pELCHHsI TPOOJIeM B
pEaIbHBIX KU3HEHHBIX CUTYaLlUsAX;

OCO3HaHME IEHHOCTH Hay4YHOH /1€ TEIbHOCTH, FTOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHHIO, K aKTHBHOMY
MOJTYYCHHIO HOBBIX 3HAaHUH 110 OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUS YU4eOHOTO peaMeTa « Bruoorush BKIIOYAIOT:
3HAYUMBIC 1151 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLIIXCS MK AUCITUTUINHAPHBIC
(MeXmpenMeTHbIE) O0IeHayYHbIe TIOHATHUS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crieruUKy METOJI0B MTO3HAHUS, HCITOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIIECC, CUCTEMA, HAyUHBIH (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHKE, HAOIIOIeHUE, U3MEPEHNUE, SKCIICPUMEHT U JIPYTHX), YHUBEPCAIbHbIC
y4eOHbIe AeHCTBUS (TTO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), 00ECIICUNBAIOIINE



(GopmMHpoBaHue PYHKIMOHATIBHON IPaMOTHOCTH M COLIMATIBHON KOMIETEHIIUN 00y4YaroLIuXcs,
CHOCOOHOCTh 00YYAIOIIUXCS CII0JIb30BaTh OCBOCHHBIE MEKAMCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEpCalIbHbIE yUeOHbIE IEICTBUS B IO3HABATEIbHON U
COLIMAJIbHOM IIPAKTHKE.

MertanpenmeTHble pe3ynbTaThl OCBOCHHS IPOrPaMMBbI CPETHETO 0OIIEr0 0Opa30BaHUs AOJKHBI
OTpaXKaTh:

OBj1aeHNe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE ICHCTBHUS:

CaMOCTOSITENIEHO (hOPMYITUPOBATh U aKTYaIU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

HCIIOJIb30BATh IIPU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTHYCCKOT'O MBIIIJICHU S (aHanma, CHHTC34,
CpaBHEHUS, KJIacCU(PUKAIMK, 000OIIECHNUS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX TTOHATHH
(BBLACTATH UX XapaKTEpHbIC IPU3HAKU, YCTAHABIIUBATD CBSA3U C IPYTHMMHU NOHATHAMH);
OTIpEeeNATh LENH JeSTeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTD
PE3YIbTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMUA LCIIAMHU,

HCIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHUM KUBOI PUPOIBL;
CTPOUTH JIOTUYCCKUC PACCYKACHU (I/IHI[yKTI/IBHBIe, ACAYKTUBHEIC, I1O aHaJIOFI/II/I), BBIABJIISAATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pAaCCMaTPUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH BHIBOABI U
3aKJTIOYCHHS,

IPUMEHSTh CXeMHO-MO/IEIbHBIE CPECTBA [Tl IPEACTABICHUS CYIIECTBEHHBIX CBSI3ed U
OTHONICHHU B U3YYa€MbIX OMOJIOTUYECKUX 00BEKTAaX, a TAKXKE MPOTHBOPEUUN Pa3HOTO POJIa,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH PEUICHUs IPOOIEMBI ¢ yUETOM aHaIM3a UMEIOIIMXCSI MAaTePUAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTH, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB LICJIAM, OLICHUBATH
PHUCKHU MOCIEACTBUM NeSTENbHOCTH;

KOOPJAMHHUPOBAThH U BBHIOIHATH pabOTy B YCIOBHSIX PEIbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3sBUBATh KPCATUBHOC MBINJICHUC IMPU PCIHICHUHA KU3HCHHBIX HpOGJ’IGM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBUA:

BJIaJICTh HaBBIKAMH yUeOHO-HUCCIIEIOBATEICKOM U IPOCKTHOM JIEATEILHOCTH, HAaBBIKAMHA
paspemnieHus mpooyieM, CHOCOOHOCTBHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOMCKY METOJI0B
pelIeHus MPaKTHYECKUX 3a71ad, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BUbBI JCATCIBHOCTH I10 MOJYUYCHUIO HOBOI'O 3HAHUSA, CTO
WHTEPIPETAINH, TPEOOPA30OBAHHIO U IPUMEHEHHUIO B YUEOHBIX CUTYaIUAX, B TOM YHUCIIE TIPU
CO3JaHuun y‘-Ie6HI:IX " COUAJIBHBIX ITPOCKTOB,

(GbopMHpOBATH HAYYHBIH TUI MBIIUICHHUS, BIIAJCTh HAYYHOH TEPMUHOIOTHEH, KITFOUEBBIMU
INOHATHUAMHU U MCTOJaMHU,

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIC 3a1a41 B 00Pa30BATEIHHOM IEATETLHOCTH U
JKU3HCHHBIX CUTYALIUAX;

BBISIBIISITH IIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJTM3UPOBATh 33/1a4y, BEIIBUTATh THIIOTE3Y ¢
peuieHus1, HaXOAUTh apTyMEHTHI Ui JOKA3aTelIbCTBA CBOUX YTBEPKICHUMN, 3a1aBaTh IIapaMeTPhl
U KPUTEPUU PEIICHUS;

AHAJIU3UPOBATD MOJIYUCHHBIC B XOAC PCHICHUSA 3aJa4r PC3YJIbTAThl, KPUTHYCCKU OLICHUBATH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IIEJICHANIPABIICHHBIH ITOMCK ITEPEHOCA CPEICTB U CIIOCOOOB JICHCTBHUS B
po(hecCHOHATBFHYIO CPEeay;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO U MPAKTUIECKYIO 00JIACTH )KU3HEEATCILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTel;



BBIIBUT'aTh HOBBIC UACHU, IPEJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCHICHUA, CTABUTh HpO6J’ICMBI u
3ala4yu, JOITYyCKAOUIUC aJIbTCPHATHBHBIC PCIICHUA.

3) pa6ora ¢ nngopMmanmeii:

OPHUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX WH(MOPMAIUH (TEKCTE yueOHOTO TOCOOHs, HAyIHO-
HOIYJIIPHOM TUTEparype, OMOIOTHUECKUX CIOBApAX U CIPABOUYHUKAX, KOMITBIOTEPHBIX 0a3ax
naHHBIX, B IHTepHeTe), aHAIM3upOoBaTh HHGOPMAIIUIO PA3TUIHBIX BUIOB U (GOpM
IPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HETPOTHUBOPEUYHBOCTH;
(GOopMyITHpPOBATh 3aIIPOCHI H TPUMEHSTh Pa3IMYHBIC METOIBI TIPU TIOUCKE B 0TOOpe
O6uonornyeckoit HH(GopMaIK, He0OXO0IMMOM AJISl BHIIOJHEHUS yUeOHBIX 3a/1a4;

prOOPETaTh OMBIT MCIIOJIE30BaHMS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BEIOMPATh ONTUMAJIbHYIO (POpMY TpeicTaBIeHUs OMOIOTHIECKON HHpOpMAaIu
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCTIOJIF30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPH paboTe ¢ OMOIOTHYECKON
uHpOpMaLKeil: TPUMEHATh XUMUYECKUe, PU3HUecCKre 1 MaTeMaTHUECKUE 3HAKK U CUMBOJIBI,
dbopmyel, a00peBUaTYpy, HOMEHKJIATYPY, UCTIOIB30BaTh U MPE0OPa30BbIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIJICTh HAaBBIKAMH PACIIO3HABAHMUS U 3aIIUTHI HH(POpMaIu, HHPOPMAIIMOHHOHN 0€301MacHOCTH
JUYHOCTH.

OsJjiajieHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH 1eiCTBUSAMU:

1) o6menne:

OCYH_IGCTB.H}ITB KOMMYHI/IKaI_[I/II/I BO BCEX cq)epax KHU3HHU, aKTUBHO y‘IaCTBOBaTB B AUAJIOTC UJIIN
IMCKYCCHH I10 CYLIECTBY 00CYKIaeMOi TeMbI (YMEHHE 3a1aBaTh BOIPOCHI, BHICKA3bIBATh
CY)K,Z[GHI/I}I OTHOCHUTCJIBbHO BBIIIOJIHCHU A Hpez[naraeMoﬁ 3aJda4u, y‘-II/ITBIBaTb I/IHTepeCBI n
COTJIaCOBAHHOCTH MMO3MIIUI IPYTUX YYaCTHUKOB JUAIOra Ul JUCKYCCHH);

paCHO3HaBaTB HeBepGaﬂbHBIe CpeI[CTBa OGH.[GHI/IH, IIOHUMATh 3HAYCHHUEC COIMAJIbHBIX 3HAKOB,
IPEANOCHIIOK BOSHUKHOBEHHS KOH(DIMKTHBIX CUTYAIUH, YMETh CMSATYaTh KOH(QIUKTEI M BECTH
IIEPETOBOPBI;

BJIAZIETH PA3IMYHBIMU CIIOCOOAMHU OOIICHHS ¥ B3aUMOIENHCTBHS, IIOHUMATh HAMEPEHHSI APYTHX
JIOJICH, IPOSIBIIATH YBAXKUTEIHHOE OTHOIICHUE K COOSCETHUKY U B KOPPEKTHOH Gopme
(OpPMYIHPOBATH CBOM BO3PAKEHMSI

pa3B'épHyTo 1 JIOTNYHO n3jiaratb CBOKO TO‘-IKy 3peHI/I5I C UCIIOJIB30BAHUCM SA3BIKOBBIX Cpe,Z[CTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh U UCIIOJIb30BaTh NPEUMYILECTBA KOMaHIHOW U MHAUBUAYAJIbHON paObOTh! IpU
peeHn# 61MoI0rnyeckoit mpooIeMbl, 000CHOBBIBATH HEOOXOMMOCTh TPUMEHEHHS TPYTIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YUECOHOW 3a/1a4u;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIINX UHTEPECOB U
BO3MOXHOCTEH KaX10T0 4IeHa KOJUIEKTHBA;

NPUHUMATD €I COBMECTHOM JIeTEbHOCTH, OPraHU30BbIBATh M KOOPAUHUPOBATH JEHCTBHUS IO
€€ TOCTUKEHMIO: COCTABJIATH IJIaH IEUCTBUIA, PACTIPEIETSATh POIU C YYETOM MHEHUM
YYaCTHHUKOB, 00CYKIIaTh PE3yIbTaThl COBMECTHOU PadOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaX10r0 yYaCTHUKA KOMaH bl B OOIIMH pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeU1araTb HOBbIE IPOEKTHI, OLICHUBATh MU C MO3ULMHA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUECKOE OBEICHUE B PA3JIMYHBIX CUTYALUsAX, IPOSBIISTh
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM.

OBnaueHne YHUBEPCAJIbHBIMHU PEryjJsaTUBHBIMUA JEeHCTBUSIMM:



1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JIUISl BBISIBIICHUS TIPOOJIEM U UX PEUICHUS B )KU3HCHHBIX U
y4eOHBIX CUTYyaIUsX;

BEIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEHCTBUSAX U MOCTYIKAaX [0 OTHOILIEHUIO K KUBOM MPUPOE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh I03HABATEIbHYIO JIEATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTh
1 GOpMyIIUPOBATh COOCTBEHHBIC 3a/1a4 B 00pa30BaTEIbHON ACSITEILHOCTH U KU3HEHHBIX
CUTYaLUAX;

CaMOCTOSITENIFHO COCTABIISATD TUIAH PELICHUs POOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHEIN BBIOOP, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO ITMPOKON 3PYIUIIMU B PA3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B 1€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIa/IETh HABbIKAMH MO3HABATEIbHOU pedIeKCUM KaK OCO3HAHHUS COBEpLIAEMbIX IEHCTBUIN U
MBICTTUTEIILHBIX MTPOLIECCOB, UX PE3yIhTATOB U OCHOBAHMI, MCIIOJIb30BaTh MPUEMBI pedIeKCHr
JUTSL OLICHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYIrUX:

MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yIbTaTOB AEITEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUH IPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl 0cBoeHUs Mporpammbl COO mo 6uosoruu Ha 6a30BOM YPOBHE
BKJTIIOYAIOT crenuduyeckue 1 yueOHoro nmpeamera «buonorus» HayyHble 3HAaHUS, YMEHUS U
CIOCOOBI IEUCTBUI TI0O OCBOEHUIO, UHTEPIPETAITUN

u HpGOGpaSOBaHI/IIO 3H3.HPII>1, BUBI ACATCIILHOCTH I10 MOJYUCHUIO HOBOI'O 3HAHUA U ITPUMCHCHUTIO
3HAHUU B PA3IMYHBIX YUEOHBIX CUTYALIUAX, a TAK)KE B PEaTbHBIX )KU3HEHHBIX CUTYAIIUX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMeTHbIe pe3ynbTaThl MPEACTABICHBI [0 FoJjaM
00y4eHwusI.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO ITpeameTa «buomorus» ¢ 10 knacce 10KHBI
OTpaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OUOJIOTUU B CUCTEME Hay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA
HAyYHOTO MUPOBO33PEHHUSI, O BKJIa/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep:KaHre OMOIOTMUYEeCKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
Opranmu3M, MeTabou3M (0OOMEH BEIIEeCTB U MPEBpAIICHUE YHEPTHH ), TOMEOCTa3
(camoperymsius), ypoBHEBast OpraHU3aIisl KUBBIX CHCTEM, CAMOBOCTIPOU3BEICHUE
(penpoayKIius), HacJIeCTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;



YMEHHUE U3J1araTb OMOJIOTMYECKHE TEOPUH (KJIETOYHAsA, XPOMOCOMHAs1, MyTallUOHHAs,
[IEHTpaJIbHAs IoTMa MOJIEKYJIApHO Ouonorun), 3akons! (I'. Menpgens, T. Moprana, H.

. BaBmiioBa) u yueHus (0 IIEHTpaxX MHOTOOOpa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuit H.
W. BaBunosa), onpenensTe TpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIaJIETh METOAAMHU HAY4YHOTO MTO3HAHMsI B OMOJIOTUN: HAOIIOIEHUE U ONTMCAHUE )KUBBIX
CHCTEM, MPOLIECCOB U SIBJIICHUH, OpraHu3alus 1 MpoBeIeHUEe OMOJIOTHUECKOT0 SKCIICPUMEHTA,
BBIIBVJKEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH MEKy UCCIIEyEMbIMU BEIMYNHAMY,
00BSICHEHHUE TOyYEHHBIX PEe3YyJIbTaTOB, HCIOIH30BAHHBIX HAYUHBIX MOHATHHA, TEOPUH U
3aKOHOB, YMEHUE JI€JIaTh BBIBO/BI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPHOT U 3YKAPHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: 0OMEHA BELECTB U
IPEBpAILCHHS] SHEPTHH B KJIETKE, (POTOCUHTE3A, IITACTUYECKOT0 U HIHEPTeTHIECKOro 0OMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIUI0JOTBOPEHHUS, PA3MHOKEHUS, MHINBHATyaJIbHOTO Pa3BUTHS
opraHu3Ma (OHTOTEHE3);

YMEHHUE NPUMEHSTh NOJTY4YEHHbIE 3HAaHUS JUIsl OOBSICHEHUS! OMOJIOTUYECKUX ITPOLIECCOB U
SIBIICHUU, ISl IPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEAHEBHOW KHU3HU C LETBI0 00eCIICUCHHUS
0€30I1aCHOCTH CBOETO 3/I0POBbsI U 3[J0POBbs OKPY’KAIOIIMX JIFOJEH, COOIIOEHUS HOPM
IPaMOTHOTO MOBEJCHHS B OKPY’KaIOIIel MPUPOHOI cpelie, MOHUMaHuEe He0OOXOAMMOCTH
UCIIOJIb30BaHUS IOCTUKEHUN COBPEMEHHON OMOJIOTUN U OMOTEXHOJIOTUH AJIS1 pallMOHAJIEHOTO
IPUPOIONOIIB30BaAHUS;

YMEHHUE pellaTh 3J€MEHTapHbIe TeHETHUECKUE 3a/1a4l Ha MOHO- U AUTHOPHIHOE CKPELIBaHHUE,
CIICTIJICHHOE HAaCJIEZIOBaHUE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS JIIS
IIPEJICKa3aHysl HACIENOBaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOIHATH Ja00paTOpHbIE U MPAaKTHYECKUE paboThl, COOII0AATH paBUIIa IIpU padboTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000pPYI0BAaHUEM;

YMEHHUE KPUTUUECKU OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAINIO OHOIOTHIECKOTO
COJIepKaHNUs, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX HICTOYHUKOB (CpesICTBa
MaccoBOW MH(POPMALIUHU, HAYYHO-TIOMYJISIPHbIE MaTepHallbl), STHYECKUE aCTIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULINHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHs, 0000111ast OMOIOTUYECKYIO
UH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar
Ouonoruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne i/t HanmeHoBaHMe pa3je/ioB U TeM KosinyecTBo yacos DJIeKTPOHHBIe (M (POBbIE)
nporpaMmmsl Bcero K/p II/p,i/p  oOpa3oBaTejbHBIE PeCyPChI
1 buomorus kak Hayka 1 bubmmoreka L{TOK https://m.edsoo.ru/7f41¢292
2 JKHBbIC CHCTEMBI H MX OpraHH3aLus 4 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢292
3 XUMUHECKHii COCTAB H CTPOEHHE KICTKH 18 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
4 KU3HEIEATENBHOCTS KIIETKH 9 1 bubmnorexka I{OK https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE ¥ UHIUBUAYATHHOE 11 bubmuorexa IJOK https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
5 HacnencrBeHHOCTh U U3MEHUUBOCTD 20 bubmmorexa I{OK https://m.edsoo.ru/7f41¢c292
OpraHu3MoB
7 Cenexuus OpraHu3MOoB. OCHOBBI 4 bubmmoreka I{OK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHU
6 PeszepBHOE Bpemst 1 bubsmoreka [{OK https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
INOYPOYHOE IINIAHUPOBAHUE 10 KJIACC
Ne Tema ypoka KosaunuyectBo yacos Jara JJieKTpoHHbIe nudpossie  [lom.
n/m Bcero K/p  n/p,a/p o0pa3oBaTteibHBIE pecypc uHdo
bu6mmoreka [IOK
1 PASABT Buosorust wax nayia(). bonorns » 1 https://m.eds00.ru/863e6122 1 1
I https://m.edso0.ru/863e6322
PA3JIEJI )KuBble cucTeMbl M UX opranu3amus(4).
2 OOBEKT n3yueHus OUOJIOTHH. 1 §2
3 MeTozapl Hay4HOTO MTO3HAHUS B OUOJIOTHH. 1 83



https://m.edsoo.ru/863e6122

buonornueckue cucTeMbl ¥ UX CBOMCTBA.
IIpakTnyeckas padora 1 «Mcnosb30Banue

§4

4
Pa3JIMYHBIX METOA0B NMPHU U3YYEeHUH OHOJIOTHYECKUX
00beKTOB» «MexaHu3Mbl CAMOPETYJISIITUN)
5 KonTpoasnas padora 1. «buosorus kak Hayka.
JKuBbIe cCTEMBI U UX OpraHU3aIus»
PA3JIEJI XuMH4YeCKHii cOCTAB M CTPOEHHE §5
6 Kkj1eTkn(18). OcoGeHHOCTH XMMHUYECKOT0 COCTaBa
KJICTKH.
v Bona u ee posb B )KU3HEAEATEIBHOCTH KIJIETKHU. 86
8 MuHepanbHbIe BEIIECTBA M UX POJIb B KIIETKE. 86
9 JIMnu bl ¥ UX POJIb B KU3HEIACSITEIILHOCTH KIIETKH. §7
10 VYrieBoabl M UX POJIb B )KUZHEIEATEIBHOCTH KIETKHU. 88
11 Crpoenrue U GyHKIIUN OCITKOB. 89 810
DepMEHTHI U UX POJIb B PETYJISIIIUU TIPOLIECCOB 811
12 xusHenesTensHocTh. JI/p Nel «DepmenTaruBHOE
paclerneHue nepoKcuia BoJ0poa B KJIETKaxX JINCTHEB
pacTeHun»
13 HyxknenHoBBIE KUCIOTHI U UX POJIb B 8§12
KU3ZHEJEATEIIbHOCTH KIIETKH.
14 AT® u apyrue opraHM4ecKue COCTUHEHHS KIIETKU. 813
15 O6o0maromuii ypok 1mo teMe « XUMUYeCKUN
OpTaHMU3aIHS KISTKI
Meroas! uuronoruu. Kinerounas reopus. 815

16




Crpoenue knetku. Knerounas memOpana. L{utorasma.

§16

17

18 Crpoenue knetku. Pudocomsr. Aapo. SIIC. Knerounsit 8§17
HEHTP.

19 Crpoenue kietku. Bakyonu. Kommiekc obku. 818
JInzocomsl.

20 Crpoenue knetku. Muroxonapuu. [lnactunsr. 8 19
Oprasoubl 1MKeHUs. KileTOYHbIE BKITFOUCHHS.

21 Oco0EeHHOCTH CTPOCHUH TTPOKAPUOTOB U IYKAPHOTOB. 820

29 JI/p No2 «CTtpoeHne pacTUTEIBHOM, )KUBOTHOM 1
TpUOHOM KIIETOK)

23 Hexknerounsie hopmel sxu3Hu. Bupycel u 6akrepuodaru. 814
Bupyc CII11a

24 O6o06maromuii ypok mo teme «CTpoeHHE KICTKI»

o5 PA3JIEJI KuzuenesasreabHocTh KiaeTku(9). OOmen 8§21
BEIIIECTB M MTPEBPAIICHUE SHEPTHH B KIIETKE.

26 DHepreTHYECKUii 0OMeH. 8§22

27 [TuTaHue KIETKH. 8§23

8 AstoTpodHoe nutanue. DoTocuHTE3. 8§23

o9 | ABrOTpOQHOC IUTaHME. XEMOCHHTES. 8§23

30 buocunTes 6enka. ['enerndeckuii koa. Tpanckpumius. 8§24

31 buocunres 6enka. Tpancnsausa. Pemenue 3amad. 8§24

32 Perynsiiyst TpaHCKPHITIIUY U TPAHCIIALUHU B KIIETKE H 825

OpraHu3Me.




KonTponpHas padora o teme «KieTkay

33

34 PA3/IEJI Pa3MHOMXkeHMe M HHAMBHUAYAJIbHOE Pa3BUTHE 8 26
opranu3mMoB(11). )Ku3HeHHBIH UK KIETKH.
Muro3s. Amuto3. JlaGoparopras padota Ne 3. 8§26

35  «HabGmonenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.
Metios. 27

36 0,5 §

37 ®opMBbI pa3MHOKEHUST OPraHU3MOB. becnosioe 8
pa3MHOXEHHE.

38 ®opmbl pa3MHOKEHHUsT opranu3MoB. [TonoBoe 8
pa3MHOXKEHHE.
PazButne nmonoBwix kietok. JlabopartopHas padora Ne 4. )

39  «UM3yueHwue cTpoeHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparaxy.
O11010TBOpPEHHE.

40 FOTBOP 0,5 §

a1 OHTOreHe3 — MHAUBUAYATbHOE Pa3BUTHE OpPraHU3Ma. 8

42 WnauBuayansHOE pazBuTHE. OMOPHUOHAIBHBIN MEPUOI. 8

43 WnpuBunyansHoe pazsuthe. [locTamMOproHambHbII 8
NEPUOSI.

44 O6o0maromuii ypok mo teme «Pa3zMHOXKeHue u 8
WHAWBUIYATBHOE PA3BUTHE OpPTraHU3Ma)

45 PA3JIEJI HacsiencTBEHHOCTh U M3MEHYUBOCTH 8
opranu3moB(20). McTopust pa3BUTHsI TCHETHKH..
3aKOHOMEPHOCTH HacJeA0BaHMs. MOHOTHOpUTHOE 8

46 CKpelIuBaHue. 3aKOH JOMHUHUPOBAHUS. 3aKOH

pacIIeTUICHHS.




MHOXeCTBEHHbIE aJlienu. AHAIU3UPYIOIIee

47
ckpemuBanue. HemomHoe noMuHupoBaHue.
48 Pemenne reneTrueckux 3agau.
49 JurnOpuHoe CKpemmrBaHue. 3aKOH HE3aBUCHUMOTO
HACJICJIOBAHMSI PU3HAKOB.
Pemenue 3amxau o teme «luruOpunHoe CKpenmBaHue)
50 JlaGopaTtopHnas padota Ne 5. «M3yueHue pe3ybTaToB
MOHOTHOPHUAHOTO U AUTHOPHUIHOTO CKPELIUBAHUS Y
Jpo30(UIIbl HA TOTOBBIX MUKPOTMpPENapaTaxy.
51 XpOMOCOMHasl TEOpHsl HACJIEICTBEHHOCTH. 05
’
52 B3aumonelicTBie HeaIeNbHLIX T'€HOB.
53 I'enernueckoe onpenenenue nojia.
54 HacnenoBanue npu3HaKOB, CIETUICHHBIX C TIOJIOM.
55 W3menunBocTb, €€ hopmbl. MoandpukannoHHas
U3MEHYHUBOCTbD.
JlaGopaTtopnast pabota Ne 6. «M3yuenue
56 MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, TIOCTPOCHUE
BAPUAIIMOHHOIO PsAJIa U BAPUALIMOHHOW KPUBOW.
Hacnencrsennas n3MeHYNBOCTE. 3aKOH
57  TOMOJIOTHHECKHX PAIOB HACJIEJICTBEHHON 1
W3MEHYUBOCTH.
Buabr myTanuid.
58
[Mpuuunbr myTanuii. JlJaboparopuas padora Ne 7.
59 «AHanu3 MyTanui y 1po30¢uibl Ha TOTOBBIX

MUKpOIIpenaparax.




MGTOHBI HCCICA0BaHUs I'CHCTHUKHU YCJIOBCKA.

60 0,5
61 I'enernka u 310poBbE.
[IpoGnemMbl reHeTHuecKoi 6€301MacHOCTH.
62  IIpaktuueckas pabora Ne 2. «CocTaBieHHE U aHATIH3
POJIOCIIOBHBIX YEJIOBEKAY.
63 O6o0maromuii ypok mo teme «HaciencTtBeHHOCTh 1 1
U3MEHUYUBOCTD.
64 PA3JIEJT Cenexuusi opranuzmMoB. OCHOBBI
ouorexHoorum(4). OCHOBBI CEJCKIIMH KaK HAYKH
65 MeTobI CeNeKIIUU paCTEHUH, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.
66 COBpEMEHHOE COCTOSIHUE U TTEPCIICKTUBBI
OMOTEXHOJIOTHH.
67 O6o6maromuii ypok mo teme: « CeNnekiust OpraHu3MOB.
OCHOBBI OMOTEXHOJIOTHI.
68  Pe3sepBHoe Bpems - 1




YYEBHO-METOAMYECKOE OBECIIEHEHME OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIA YUEHUKA

1. buonorus. 10 knacc. bazoselit ypoBeHns. ABTop(bl): [Taceunuk B. B.,
Kamenckuii A. A., Py6nioB A. M. u ap. /Ilox pen. [Taceunuka B. B. Jlunus YMK:
VMK "JInnns xu3an". B. B. Ilaceunuk, 10 k1.

2. buonorus. 10 k1. Yrnyonéunasiii ypoBenb. ABTop(sl): [lox pex. [Taceunuka B.
B. Jluansa YMK: YMK "JIunms xxuzan'. B. B. Ilaceunwnk, 10 .

METOIMYECKHUE MATEPUAJIBI JIA YUUTEJLIA

[MUDPOBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPChI CETU
NMHTEPHET

1. buonorus 10-11 knacc - Poccuiickas anektponHas mkoia (resh.edu/ru)

2. buosornueckuii cnpaBoyHUK OH-NaiH http://www.bioword.narod.ru/

3. Buneoypoku. Mutepuerypok. 10-11 k.

4. Buneoypoxku - http:// www. youtube.com/

5. Cnam T'A: Pemry EI'D - http://bio-oge.sdamgia.ru/

6. Cnam I'MA: Pemry BIIP - 6uonorus, 11 kiace

7. https://content.edsoo.ru/lab/ Bupryanbhbie 1ab0paTOpHbIC U TPAKTUYECKHE

paboThI HAa YIITYOJICHHOM YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHuUs.
8. bubauoreka [IOP
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