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IHHOACHUTEJIBHASA 3ATIMCKA

[Tpu pa3paboTke mporpaMMbl M0 OMOJIOTHH TEOPETUYECKYI0 OCHOBY JJISI OTIPENENICHUS TTOIXO0/I0B K
(bopMupoBaHHIO COaEepKaHUS y4eOHOTO TpeaMeTa «buoJIoTHs» COCTaBMIIN: KOHIENTYaJIbHBIE TTOJIOKEHUS
OI'OC COO o B3auMOO0OYCIIOBIECHHOCTH II€JIeH, COJEepKaHUs, pe3yJbTaToB OOyuyeHUs U TpeOOBaHUM K
YPOBHIO TOJATOTOBKM BBIITYCKHUKOB, MOJOXKEHHsI 00 OOMIMX WENsAX M TNPHUHIUIAX, XapaKTePH3YIOUIHX
COBPEMEHHOE COCTOSTHHUE CHCTEMBI CpelHero odmiero obpaszoBanusi B Poccuiickoit @eaepanuu, a Takke
TIOJIOKEHHST O crenuduke OWoJoruu, €€ 3HAYCHWH B TIO3HAHWW >KUBOW MPUPOABI W OOECTeUYeHHH
CYIIECTBOBAHMS YelIoBeYecKoro obmiectBa. COracHO Ha3BaHHBIM IOJIOKEHHSIM, ONPEICTICHBI OCHOBHBIC
(GYHKIMM TporpamMMbl 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuosoruu naéT mpeacTaBiIeHUE O ILensix, o0 oOmieil crparerun oOydeHUs,
BOCIIUTaHMUSI M pPa3BUTUS OOYdYalOIIMXCSl CpelcTBaMU YydeOHoro mnpenmera «buosorusy», omnpeaenser
00s13aTeNIbHOE TIPEIMETHOE COJEepKaHWEe, €ro CTPYKTYpYy, paclpeieleHue M0 pas3ieiaM W TeMaM,
PEKOMEHIyeMYIO TIOCIIE0BATEIFHOCTh M3YyYCHHS YYEOHOTO MaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX WU
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKH 00pa30BaTENBHOTO TIPOILIECCa, BO3PACTHBIX OCOOCHHOCTEU
00yJaronuxcs.

B mporpamme mo OHOJOTHHM TaKKe YYUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM ¥ MPEIMETHBIM pe3yibTaTaM OOy4eHHus: B (JOPMUPOBAHWM OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIbHON  JIEATEIbHOCTH/YUeOHBIX JIeHCTBUN  OOyYaromMXcsi IO OCBOCHHUIO  COJIEp’KaHUs
O6uoJI0rN4YecKkoro oopazoBaHusl.

B nporpamme mo Oumosorun (10 6a30BbI ypOoBEHb) pealn30BaH MPUHIMUII MPEEMCTBEHHOCTH B
u3ydyeHun OuoJioruu, Oiarojaps yeMy B HEl NMpOCMaTpHUBAEeTCsl HAIPABICHHOCTh HAa pa3BUTHE 3HaHUI,
CBSI3aHHBIX C ()OPMUPOBAHMEM €CTECTBEHHO-HAyYHOI'O MMPOBO33PEHMs], LIEHHOCTHBIX OpHEHTAalUN
JMYHOCTH, HKOJIOTUYECKOrO MBIIUICHHs, MPEACTaBIEHUN O 310pOBOM oOpa3e KHM3HM M OepeKHbIM
OTHOIIIEHUEM K OKpYKaromieu npupoaHoit cpexe. [loaromy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTUUECKUX
TEOpUH, a TAK)KE 3HAHUHM O CTPOSHHUHM XKHUBBIX CUCTEM PAa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOLINX
B HMX IIPOLIECCOB B MPOrpaMMe 10 OMOJIOTHUH YJEI€HO BHUMAaHHUE UCIOJIb30BAHUIO TIOTYUYEHHBIX 3HAHUH B
IIOBCEJHEBHOM KMU3HM Ul pEIleHMs NPUKIaJHbIX 3a/a4, B TOM 4ucCle: NPO(GUIAKTUKN HACIIEACTBEHHbBIX
3a00JI€BaHUI  4YEJIOBEKA, MEIUKO-TeHETUYECKOTO KOHCYJIbTHPOBAHUSA, OOOCHOBAaHUS 3KOJIOTMYECKU
11€JIeCO00pa3HOrO IOBEJICHUsI B OKPY)KAIOLIEH NpUPOAHOM cpene, aHanu3a BIMSHUS XO3SHCTBEHHOU
JeATeNbHOCTH Y€JI0BEKa Ha COCTOSHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHUIIEHUE BHUMAHHUA K
NPUKIAJHON HampaBieHHOCTH YydyeOHoro mpeaMera «buonorus» mNpoAMKTOBAHO HEOOXOAUMOCTBIO
oOecrieyeHHs YCIOBUHM [UIi pEIleHUs OJHOW W3 aKTyaJbHBIX 3aJad ILIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas HpeznosnaraeT GOopMHpPOBaHUE Y OOYYaIOLUIUXCS CIIOCOOHOCTH aAalTHPOBAaThCs K
M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOIO MUpA.

buosiorust Ha ypoBHe cpeHero o0iero oopazoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
¢dopmMupoBaHue y 0OydYalOLIUXCsl NPEICTaBIEHUI O HaydyHONW KapTHHE MHUpa, pacIIupseT U oOoOiiaer
3HaHUS O XXHUBOW MHpUpoje, € OTIMYMTEIbHBIX MPHU3HAKAX — YPOBHEBOW OpraHu3alliM M 3BOJIIOLUH,
CO3/MaéT YCNOBMs JUIS: TO3HAHMWS 3aKOHOB JKMBOM MpHUPOIbl, (OPMHUPOBAaHUSA (YHKIMOHATBHOMN
IPaMOTHOCTH, HAaBBIKOB 37I0pOBOro M 0Oe3omacHOro ooOpa3a >KHM3HM, SKOJOTHYECKOTO MBIIUICHHS,
LIEHHOCTHOTO OTHOIIECHUS K )KUBOM MPUPOJIE U YETOBEKY.

bonbmioe 3HaueHue OMOJIOTHS UMEET TaKKe JUISl PellieHHs] BOCIIMTATENbHBIX U Pa3BUBAIOLINX 33/1a4
cpeaHero ooOmero oOpa3oBaHus, couuanuzalnuu oOydaromuxcs. M3ydenue Ouonoruu obecneunmBaeT
yciaoBUs JUIsE GOPMUPOBAHUSI MHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYphI, CIIOCOOCTBYET MHTETPALMU OHOJIOTMYECKUX 3HAHUN C MPEJCTAaBICHUAMHU U3
JIpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKU, XUMHM U reorpaduu. Ha3BaHHbIE NOJOXKEHUS O



npeJHa3sHauYeHUH y4eOHOro mpeamera «bHONOTHs» COCTaBUIM OCHOBY JUIs OIpEeNICHHs MOJIXOJ0B K
0TOOPY M CTPYKTYPUPOBAHUIO €TI0 COACPIKaHUS, IIPEJCTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

OT10op coxepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH € MO3UIHIMA
KYJIBTYpOCOOOPa3HOTO TOJX0/1a, B COOTBETCTBUU C KOTOPBHIM OOydaromuecs: JOJKHBI OCBOMTH 3HAHUS U
YMEHUS, 3HAYUMbIE s (OPMHUpPOBAHMS OOLICH KyJIbTYpPbI, OIpPENENAIONINe aJeKBaTHOE IOBEICHHE
YeJIOBEKa B OKpYKalollel MPUPOIHON cpesie, BOCTPEOOBAaHHBIE B MOBCEIHEBHON KU3HH M MPAKTHUYECKOU
nestenpHOCTH. Ocoboe MecTo B ATOM cHUCTEME 3HAHMWM 3aHUMAlOT JIEMEHTHI COJEp)KaHUs, KOTOphIE
CIIy’KaT OCHOBOM Jyisi (pOpMHUPOBAHHUS MPEACTABICHHN O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHE
MUpa ¥ [EHHOCTHBIX OpPHEHTALUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3alUH OHOJIOT MYECKOTO
oOpa3oBaHUsl.

CrpykTypupoBaHHE co/epKaHNs yueOHOTO MaTepuasia B IporpaMMe 1o OMOJIOTUU OCYILIECTBIEHO C
y4€TOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00 OTIIMUUTENBHBIX OCOOEHHOCTAX >KMBOW MPHUPOABI, O €€
YPOBHEBOM OpraHu3alii M 3BOJIONUHM. B COOTBETCTBMM € 3THUM B CTPYKType YdeOHOro mnpeamera
«buonorus» BbIIENIEHBI CIEAYIOIIME COAEpKaTeIbHble TUHUU: «buosorus kak Hayka. MeTroabl HAy4HOTO
no3HaHus», «KneTka kak 6uonorudeckasi cucreMa», «Opraiusm Kak ouosiornueckas cucreMay, «Cucrema
1 MHOrooOpa3ue OpraHMyecKoro MUpa», «IBOJIOLHUS KUBOW MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM
3aKOHOMEPHOCTI.

Lenb uzyuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIa/IeHHE 00YyJalOIUMUCS
3HAHUSIMH O CTPYKTYpHO-(YHKIIMOHAJIBHON OpPraHM3alliy KUBBIX CUCTEM Pa3HOro paHra M npruodOpereHue
YMEHHH HCIO0JIb30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX JEMCTBUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOBI U
pelIeHUs Pa3INYHbIX )KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 0OecTieunBaeTCs
penieHueM ClaeayoIuX 3a1a4:

OCBOCHHE OOYYaIOUIUMUCS CHUCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpHUSAX, YUEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBHJIaX, CIYXKAIIMX OCHOBOW JUIsi (OPMHUPOBAHUSA TNPEACTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAy4yHOTO IO3HAHMS, CTPOEHHH, MHOT0OOpasuu u
OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOT0 YpPOBHS OpraHU3allUH, BBIIAIOUINXCS OTKPBITUSAX M COBPEMEHHBIX
UCCIIeIOBAaHUSIX B OHMOJIOTUH;

dbopmupoBaHnre y OOy4yalOHNIMXCS I[103HABATEIbHBIX, MHTEJUIEKTYAIbHBIX H  TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaiu3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMU HAay4YHBIX B3IUIAJIOB, UACH U
MOJXOJ0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allH;

CTaHOBJIEHHE Y 00y4aronuxcs ooueil KyabTypsl, PyHKIIMOHAIBHON rPaMOTHOCTH, Pa3BUTHE YMEHHM
OOBSCHATH M OLICHUBATH SIBJICHUS OKPY)KAIOIIET0 MUpPa >KUBOM MPUPObI HA OCHOBAaHUH 3HAHWM U OIBITA,
MOJIy4YEHHBIX TPU U3Y4€HUU OUOJIOTHU;

dbopMupoBaHre y 0OydarOLIUXCS YMEHHH WJUTIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKUX 3HAHUM B
MPAaKTUYECKOW JIeATEIbHOCTU 4YEJIOBEKAa, PAa3BUTUM COBPEMEHHBIX MEIUUMHCKUX TEXHOJIOTHMM U
arpoOUOTEXHOJIOTU;

BOCIIMTAaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKUBOM  NPUPOIBI,
HEOO0X0MMOCTH OEepeXHOT0 OTHOUIEHHS K HeW, COOMIoeHHs 3TUYECKUX HOPM MpU IPOBEACHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;

0CO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUHM ISl TOBBIMIEHUS YPOBHS JKOJIOTUYECKOM KYIbTYpHI,
111 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUNA ¥ YMEHHUH B MOBCEIHEBHOM JKU3HU JUISl OLIEHKU TOCIIEACTBUN
CBOEH JIeATENPHOCTH MO OTHOLICHHIO K OKPY)KaIoLIeH cpesie, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAaHHE U
coOuoiIeHne Mep MpoUIaKTUKY 3a001€BaHU.



B cucreme cpennero o6mero obpasoBanusi «buosiorusy», nuzyuyaemas Ha 6a30BOM YpOBHE, SIBISICTCS
00s13aTeNIbHBIM y4€OHBIM MPEJAMETOM, BXOJISIINM B COCTaB MPeAMETHON o0nacT «EcTecTBeHHO-HAyYHbIE
IIPEIMETBD.

Jiis u3ydenus 6uosiorny Ha 6a30BOM YPOBHE CpeTHEro o0Iiero oopa3oBanust OTBOIUTCS 344aca.
COJEP/KAHUE OBYYEHUA
10 KJIACC
Tema 1. buosiorusi kKak Hayka.

buomornss xak Hayka. CBsi3b OWOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JIPYTUMH
€CTeCTBEHHBIMH Haykamu, (puinocodueit, STUKOH, 3CTETUKON U TipaBoM. Poib 6nosornu B OpMHpPOBAHUT
COBPEMEHHOM HayyHOU KapTuHBI MHUpa. CucTeMa OMOJOrMYECKUX HAYK.

Metopl TO3HAHMUS JKMBOM NpUpOJbl  (HAOMIOJEHHE, OSKCIEPUMEHT, OIKUCaHUuEe, H3MEPEHHUE,
KJIacCU(pUKaIus, MOJIEIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabnuis! u cxembl: «MeTobl MO3HAHUS )KUBON TPUPOJIBD).

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OHOCUCTEMBI) KakK HpeaMeT u3ydeHus Ouosoruu. OTIMYHe >KUBBIX CHCTEM OT
HEOpPraHW4YeCKOW MPUPOIbIL.

CpoiicTBa OuocHCTEM W HMX pa3HooOpasue. YPOBHHM OpraHu3alii OHOCHUCTEM: MOJEKYISIPHBIH,

KJIETOYHBIH, TKaHEBEIH, OpPraHu3MEHHBIMN, MOMYJISIIIUOHHO-BUJIOBOM, 3KOCHUCTEMHBIH
(6uoreorieHOTHUYECKHIT ), OMOCHEPHBIHN.
JdemoHncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluH )KHBOM MPUPOIBD».

Ob6opynoBanue: moaens Mosiekyiasl JJHK.

Tema 3. XuMuYecKHil COCTAaB U CTPOEHUE KJIETKH.

XHWMHYECKUI COCTAaB KJIETKH. XUMHUYECKHUE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEHThI. Boaa u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUecKkoro 6anaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpbI OenkoB. HeszameHnumbie u
3aMEHHMMbIE AMHUHOKUCIOTHL. AMHWHOKHCIOTHBI COCTaB. YPOBHHU CTPYKTYpPhl OEIKOBOW MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs U YETBEPTUYHAs CTPYKTypa). XHUMHYECKHE CBOWCTBAa OEJKOB.
buonoruueckue QpyHKIM OEIKOB.

depMeHTHI — OHoNoruveckue karanuzaropbl. CTpoeHue ¢epMeHTa: akKTUBHBIN IIEHTp, CyOCcTpaTHas
cnenuduanocts. Kopepmentsl. Butamunbl. OTingus ¢epMEeHTOB OT HEOPraHUYECKUX KaTaIlu3aTOPOB.

VYrneBopl: MOHOCaxapuabl (TJ1I0K03a, pubo3a U e30Kcuprbo3a), nucaxapuibl (caxaposa, JIakTo3a)
U ToJiMcaxapuabl (Kpaxmall, TIIMKOTeH, 1eJIT0103a). buonornyeckue GyHKIUN YriIeBOIOB.

Jlununaer: Tpurmuuepunsl, Qochomunuasl, crepouabl. [uapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonoruueckue pynkuu nunuaos. CpaBHEHHE YIIIEBOOB, OSIKOB U JIMIHIOB KaK HCTOYHUKOB DHEPTHH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuael — MOHOMEpBI HYKIEMHOBBIX KUCIOT. CTpOoeHME
u ¢pynkuun JJHK. Ctpoenne u pynkunun PHK. Bunst PHK. AT®: crpoenue u pyHKIum.

[urtonorus — Hayka o kierke. KinerouHas Teopusi — mpuMep B3auMOJEHCTBUA UAeH U (DaKTOB B
Hay4YHOM MO3HAHUHU. MeTO/Ibl U3y4eHUs KIIETKH.

Knetka kak nienoctHas sxuBas cuctema. OOIIMe MpU3HaKK KIETOK: 3aMKHYTasi HapyKHasi MeMOpaHa,
mounekynbl JIHK xak renernueckuit anmapar, cucrema CHHTe3a Oenka.



Tumb! K1€TOK: SyKapuoTHUYeCKast U MpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS IPOKAPUOTHUECKOM
kinetkn. Kierounass crenka Oakrepuil. CTpoeHHE »SyKapUOTHUECKOW KiIeTKU. OCHOBHBIE OTIUYHUS
PacTUTENBHOM, KUBOTHON U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAas CTeHKa, TIJIMKOKAIUKC, HUX (YHKIHU.
[Tnazmatudeckass memOpaHa, €€ cBoiicTBa U ¢GyHKIMH. [luroruiasma u e€ opranouasl. OHOMEMOpaHHBIC
opraouasl kinerku: OIIC, ammapar [ombmxu, mmu3ocomsl. [lodyaBTOHOMHBIE OpraHOWIbl KJIETKU:
MUTOXOHAPHUH, TuIacTHABL. [IporcxoxaeHne MUTOXOHAPUN M TuiacTuA. Buael miactua. HememOpanubie
OpraHoujibl KJIETKH: pPUOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPUOIU, PECHUYKH, KIyTUKUA. DyHKuuun
OPraHoMJIOB KJIETKHU. BKiroueHus.

Snpo — perynsTopHblil neHTp KieTku. CTpoeHue sipa: saepHas 000J04YKa, KapruoIia3mMa, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpancnopT BemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkuue, P. ®pankinun, K. M. bap.

Huarpammel: «Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B HEXKHMBOM mpupojey, «Pacnpenenenue
XMUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJE».

Tabmuier u cxembl: «llepuonnyeckass Tabmuna XUMHUYECKUX AJIEMEHTOBY», «CTpOEHUE MOJIEKYIbI
BOJbI», «buocunTes Oenka», «CtpoeHue Monekynsl Oenkay, «CtpoeHue ¢epmentay, «HyxnenHoBbie
kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHE 3yKapuOTHYECKOW KIETKW», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOEHHE pPACTUTEIbHOW KIETKW», «CTpOCHUE MPOKAPUOTUUECKON KIIETKH,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIUIuIb».

O6opymoBaHHue: CBETOBOM MHUKPOCKOII, OOOpYAOBaHKE JUIsl TPOBEACHUST HAOIIONCHUM, N3MEPEHUIH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThi:

JlabGopaTopuass pabota Ne 1. «M3ydeHue KaTaTMTHYECKOW AKTUBHOCTH (EPMEHTOB (HA TpUMEpE
aMuUIIa3bl WM KaTajlasbl)y.

JlaGopaTopHas pabota Ne 2. «/3ydeHre CTPOCHHS KJICTOK PAaCTEHWH, )KUBOTHBIX U OAKTEPHM IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEN.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCUMWIAIUSA (TJIACTUYECKUH OOMEH) M JIUCCUMMUJIISIIHS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IUHOrO Mpolecca MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tunsl oOMeHa BeriecTB: aBTOTPOQHBIN U reTeporpodHbiii. Ponb ¢pepMeHTOB B 0OMEHE BEIIeCTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®ortocunre3. CBetoBas U TeMHOBas (as3bl poTocuHTe3a. Peakiuu dorocunresa. DPPEeKTUBHOCTD
dboTocunTe3a. 3HaueHne (POTOCHHTE3a JIJIs KU3HHU Ha 3emuie. BrnusHue ycnoBuii cpenasl Ha (POTOCHHTE3 U
CrocoObl MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHH.

XeMOocuHTe3. XeMOCHHTE3UpYIoIIe OakTepry. 3HaYeHHEe XEMOCHHTE3a JUIsl )KU3HHU Ha 3emiie.

OHepreTuyeckuii oOMeH B KieTKe. PaclienjieHue BeIIecTB, BbIJEIEHHE U aKKyMYJIUpOBaHHE
SHEPIrUU B KIJIETKE. DTambl 3Heprerudeckoro oomena. I'mukonus. bpoxkenue u ero Buuael. Kuciopoanoe
OKHCIICHHE, WM KIeTO4YHoe JpIxaHue. OxucnutensHoe ¢ochopunupoBanue. IPPHEeKTUBHOCTh
HHEPreTU4YEeCKOTro 0OMEeHa.

Peakiun MatpuyHoro cuHtes3a. I'enernueckass mHpopmarms u JIHK. Peanusauus reHeTmueckoit
uHpopMaluu B KieTKe. ['eHeTnyeckuii Ko U ero cBoiictBa. TpaHckpumnuus — matpuunblii cuaTe3 PHK.



Tpancnsamus — 6uocuHTe3 Oenka. Drtambl TpaHcasuu. KoawpoBanue amuHokuciaoT. Ponp pubocom B
OouocuHTe3e OenKa.

Hexnerounsie ¢opmbr xu3Hu — Bupychl. Mcropus otkpeitusi BupycoB (. WM. VBanoBckwuii).
OcoOGeHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpycoB. bakrepuodaru. bonesnu pacteHuid, )XUBOTHBIX U
YeJI0BeKa, BBI3BIBaEMbIe BUpycaMu. Bupyc mmMmynonedunura yenoseka (BUY) — Bo3Oynutens CIIM/a.
OOparHasi TpaHCKpUIIMs, peBepTaza W wuHTerpasa. llpodunakTuka pacrnpoCTpaHEHUs BUPYCHBIX
3a00JICBaHHI.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konbuos, 1. . UBanoscku, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbsl nutanusy, «Merabomsm», «MHUTOXOHAPHU», «IHEPTETUUCCKUI
oOMen», «Xmopomnact», «Porocunres», «Ctpoenue JJHK», «CtpoeHue u (pyHKUMOHUPOBAaHUE TI'eHay,
«CuHnre3 Oenkay», «['enermueckuil koa», «Bupycoe», «bakrepuodarun», «CTpoeHue M KU3HEHHBIN LUK
Bupyca CIIN/1a, Oakrepuodaray, «Pennmukanus JJHK».

Ob6opynoBanue: moxaenu-ammiukanun «Yasoenue JIHK u Tpanckpumnuus», «buocuntes Oenkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kietounsrit iuk1, Uiy xKU3HEHHBIA UK KIeTKu. MuaTepdasa u Mmutos. [Iporiecchl, mpoTekaroniie B
untepdaze. Perumkanus — peaxius matpuuHoro cunresa JIHK. Crpoenne xpomocoM. XpoMOCOMHBIN
Habop — KapuoTHIl. [IUMIONAHBIM U rarIOUAHbBIN XpoMOCOMHbBIE Ha0Ophl. XpoMatuasl. [{utonoruueckue
OCHOBBI Pa3MHOXKEHHUS U UHAWBHUIyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne kimetkn — MuTo3. Cragum muto3sa. [Ipouecchl, mpoucxosaimme Ha pa3HbIX CTaIUsAX MUTO3A.
buonoruveckuit CMBICII MUTO34.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

®opMBbl pa3MHOXKEHUS OPTaHU3MOB: Oecriosioe U mosioBoe. Buapl 6ecrosnioro pa3sMHOXKEHUS: JefIeHUE
HaJBO€, TMOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BETETATHBHOE pa3MHOXKEHHUE.
HckyccTBEHHOE KIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JUISl CEJIEKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Ctaguu meiiosa. [Iponecchl, npoucxoasiue Ha cTaausax Mmeio3a. [loBenenue xpoMocoM B
Mmeiose. Kpoccunrosep. bruonornueckuii cMbIC M 3HaYEHUE MENH03a.

["amerorenes — npouecc 06pa30BaHus MOJIOBBIX KIETOK Y )KHUBOTHBIX. [10JI0BBIE JKe1e3bl: CEMEHHUKU
u suyHukd. OOpazoBaHME U DPA3BUTHE IMIOJIOBBIX KIETOK — rameT (CHepMaTo30u[, SHIIEeKIeTKa) —
cepmarorene3 u oBoreHe3. OCOOCHHOCTH CTPOEHHS SULEKIETOK U crepMaTo3ouaoB. OIioI0TBOPEHHE.
ITapTeHorenes.

WnnuBuayansHoe pasBuTHe (OHTOreHE3). OMOPHOHATBHOE pa3BUTHE (IMOpHUOTEHEe3). Tarbl
SMOpPHUOHAIILHOTO PAa3BUTHA Yy TO3BOHOYHBIX JKHBOTHBIX: JApPOOJEHHE, TacTPYJSLHs, OpraHOTeHes3.
[TocTamOproHaNbHOE pa3BUTHE. TUIIBI TOCTAIMOPHUOHAIBHOTO PA3BUTHS: MPAMOE, HETIPSAMOE (JIMUNHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTAIUH Pa3BUTHUS.

JdeMoHcTpanum:

TaGnuue! u cxemsl: «POpPMBI pa3MHOKEHUS OPraHU3MOBY, «/IBOIHOE OIUI0I0TBOPEHUE Y IIBETKOBBIX
pacTeHuil», «BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «/leneHne kiuetku OakTepuil», «CTpoeHHe MOJ0BbIX
KIIeTOK», «CTpoeHue XxpoMocombly, «Knerounsni mukm», «Permmukauus JHK», «Mwutosz», «Meiiosy,
«IIpsimoe n HenmpsMoe pa3zBuTHE», «['aMETOreHe3 y MIIEKONUTAIOLMX U 4elloBeka», «OCHOBHbBIE CTaUH
OHTOI'EHE3a».



O6opynoBaHue: MUKPOCKOII, MUKpoTpenaparhl «CriepMaTo30u/Ibl MICKOTHTAIOIIETOY, «SIiIeKneTka
MJIEKOMUTaoIIEroy, «Kapruokunes B KJIeTKax KOpelIka JyKa», MarHUTHasi MOJIejb-anriukanus «Jlenenue
kietkm», moaens JJHK, moaens MetadazHoil XpOMOCOMBI.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amauu renetuku. Mctopus pa3Butusi reHEeTHKU. POJb MUTONOTHMM M SMOPHOJIOTHU B
CTAaHOBJICHUM TCHETUKH. BKiIal pPOCCHUCKHX W 3apyOCKHBIX YYEHBIX B Pa3BUTHE TCHETUKH. METOJIbI
TCHCTHKH  (TMOPUIOJIOTHYCCKHUM, [UTOTCHETHYCCKHHA,  MOJICKYISIpHO-TeHeTHYeCKui).  OCHOBHBIC
TeHEeTUYECKUE MOHATUA. [ eHeTHUecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpelMBaHUH.

3aKOHOMEPHOCTH HacJieZIoOBaHMsI TNPU3HAKOB, ycTaHOBJeHHble I. Mennenem. MoHorubpuaHoe
CKpeIlMBaHue. 3aKOH €AMHO-00pa3usi THOPHUIOB MEPBOro MokoyieHus. [IpaBuiio ToMUHHpOBaHHS. 3aKOH
pacuieruieHus mpu3HakoB. ['unoresa uuctoTsl ramet. [lostHOE U HEMoOJIHOE JOMUHUPOBAHKE.

JurubpuaHoe ckpenrBaHue. 3aKOH HE3aBHCHMOTO HacelAOoBaHUs NMpU3HAkKoB. LluTorenernueckue
OCHOBBI  JTUTHOPUHOTO CKpEIIMBaHMUS. AnHanusupyroriee CKpeIIUBaHHE. Hcnonb3oBanue
AQHATM3UPYIOMIETO CKPEITUBAHMS JIJIS1 OTIPE/ICTICHUS TEHOTHUIIA OCOOH.

CuerieHHOe HacienoBaHue mpuzHakoB. Pabora T. Moprana mo clelIeHHOMY HacjeI0BaHUIO
reHoB. HapyiieHue crierieHust TeHOB B pe3yiibTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHETHYEeCKUE KapThI.

I'enetnka mnosma. XpOMOCOMHOE OIpeAeNeHrue I1oja. AyTrocOMbl U IOJOBBIE XPOMOCOMBI.
['omorameTHsIe ¥ reTeporaMeTHbIe OpraHu3Mbl. HaciemoBanmne npu3HAKoB, CIETUICHHBIX C TIOJIOM.

N3menunBocTh. BuIbl M3MEHUMBOCTH: HEHACJEACTBEHHAss W HacJeACTBeHHas. Ponb cpensl B
HEHACJIEACTBEHHON M3MEHUMBOCTU. XapaKTePUCTHKA MOAU(PUKAIIMOHHON U3MEHUYMBOCTH. BapuannoHHbIi
psn ¥ BapuanoHHas kpuBas. Hopma peakunu nmpusHaka. KosimuecTBeHHbIE M KAUECTBEHHBIE MPU3HAKH U
ux HopMa peakiun. CBoiCcTBa MOAM(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBenHnas, niaM reHOTHUNHYECKas, U3MEHUYUBOCTh. KoMOMHATHBHAs M3MEHUYMBOCTh. Meiio3 u
MOJIOBOM TMpOIleCC — OCHOBAa KOMOWMHATHMBHOW HW3MEHUYMBOCTH. MyTallMOHHAass HM3MEHYUBOCTD.
Knaccudukanus wmyranmii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE. YacToTa W TIPUYMHBI MYyTaIUi.
MyrareHnnbie (hakTOpbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HacleICTBeHHON n3MeHunBocTH H. . BaBuosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABl T€HETHKM  4YEJIOBEKa:
reHealornyeckuii, OMM3HELOBBIA, LHUTOTEHETUYECKUH, OMOXMMHUYECKHH, MOJIEKYJISPHO-T€HETUYECKUIA.
CoBpeMeHHOE ompeiesieHne FTeHOTUIIA: IOJJTHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIUPOBAHKE, B TOM YHUCIIE
¢ nomomipio [1[[P-ananu3za. HacnenctBeHHble 3a0ojeBaHUsS 4YeNOBEKa: T'eHHbIE OO0JE€3HH, OOJIE3HH C
HACJIEICTBEHHON MPeapacloioKeHHOCThIO, XpOMOCOMHBIE Ooyie3Hu. CoMaTH4ecKHe M TeHepaTUBHbBIC
myrauud. CTBOJIOBbIE KIeTKU. [IpuHIMOBI 310poBOro oOpas3a >KU3HH, AUATHOCTUKH, MPOMUIAKTHKU U
JICYCHUsI TEHETUYECKHX OoJie3Hel. MeauKo-reHeTHUYeCKoe KOHCYIbTUPOBaHUE. 3HAUCHUE METUITMHCKOM
TeHETUKH B MPEJOTBPAILICHUH U JICYCHUH TeHETUYECKIX 3a00JIeBaHU YelIOBEKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeer-Pecosckuii,
H. W. BaBunos.

Tabmumer u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHHWE M €T0 ITUTOrCHETUYECKask OCHOBa», «3aKOH
paciienjeHuss M €ero [HUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTBHI Tamer», «Jurubpuanoe
cKkpemuBanuey», «L{uTomornueckue OCHOBHI JUTHOPUIHOTO CKpelluBaHusm», «Meho3y, «B3aumoneiictue
aJUIeTIbHBIX TEHOB», «l'€HeTHuecKue KapThl pAaCTeHUM, >KMBOTHBIX U YeNOBEKa», «['eHeTnka molay,
«3aKOHOMEpPHOCTH HAaCJEA0BaHUs, CLEIUIEHHOTO ¢ MoJIoM», «KapuoTumsl yenoBeka v )KUBOTHBIX», «Buabl
W3MEHUUBOCTH», «MoaudukainonHas H3MEHUMBOCTH», «HacmemoBanue pesyc-dakropa», «l eHeTnka
rpynn KpoBu», «MyTaliuoHHasi U3BMEHUYUBOCTbY.



ObopynoBanue: MO eI -ANIUIAKA U «Monorubpuasoe CKpELIUBAaHKEY, «HemnomHoe
JOMUHHpOBaHUE», «Jurnbpuanoe  ckpeumBanue», «llepekpéct  XpomMocom», MHUKPOCKON U
Mmukponpemnapar «Jposoduna» (Hopma, myranuu (GopMbl KpbUTEEB M OKpacku Tena), repbapuit «'opox
IIOCEBHOI».

Tema 7. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M Ipolecc. 3apoKIeHUE CesieKIuu 1 qomectukanus. Yuenue H. Y. BaBuiosa
0 LIEHTpax MPOUCXOKACHUSI U MHOT000pa3us KyJIbTYPHbIX pacTeHUil. LIeHTpbl MpOoUCX0KAEHUS TOMAIIHUX
XKUBOTHBIX. COpT, IOpOJIa, LLITAMM.

CoBpemMeHHbIE METOBI CeNIEKIIMU. MacCoBbIi U MHIMBUIyadbHbIH OTOOPHI B CENEKIIMN PACTEHUN U
KUBOTHbIX. OlEHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKpelllMBaHWE — WHOpuAMHr. Yucras nuHMSL.
CkpemuBaHue 4YHUCTBIX JUHMHA. ['etepo3uc, miam rulpupHas cuia. HepoiacTBeHHOe CKpeluBaHUE —
ayropuauar. OtnanéHHas rulOpuan3zanus U e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M IMOJy4YeHHe
MTOJIMIUIONIOB. JIOCTHKEHUS CENEKIINN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kkak oTpacib NPOM3BOJACTBA. ['€eHHas WHXEHepus. OTambl  CO3/JaHUA
pexomObunantHoit JIHK u Tpancrennbix opranmsmoB. Kierounas wmkeHepus.. KiieTouHble KyiabTYypBhl.
MUuKpoKIIOHaIbHOE pa3MHOXEHNE pacTeHuN. KitonnpoBanue BBICOKOITPOTYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. JKOJOrMUecKue M 3Thyeckue mnpodimembl. MO — renernyecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kaprieuenko, M. @. IBaHoB.

Tabmuupl u cxemsl: kapta «LIeHTpBl NMPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHBIX PACTCHHI»,
«[lopoapl AOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTnanéHHas TUOpHAN3aLUs,
«Pabotel axkanemmka M. @. Hsanosay, «llomummonmns», «OO0BEKTHI OMOTEXHOJOTHH», «KiaeTouHble
KYJIBTYPBI U KJIOHUPOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MYJSKU IUIOJI0OB M KOPHEIUIONOB JUKUX (OPM U KyJIbTYPHBIX COPTOB PACTEHHH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble H NIpaKTU4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHHUS CEJNEKIIMM pacTeHUM M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCHBITATEIbHbIN y4acTOK, B TEIUIMYHOE XO3sHCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

INDTIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOI'PAMMBI 10 BUOJIOTHHU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUMA

Cornmacho ®I'OC COO, ycraHaBiaMBarOTCA TpPeOOBaHUSA K pe3yabTaTaM OCBOCHMs OOy4aroIUMUCS
IIPOrpamMmm CpegHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB OCBOCHUA IPEAMCTA «buomnorus» BBIEICHBI CJICAYIOIIUC
COCTAaBJIAOIIUEC. OCO3HAHUC 06y‘laIOI_HI/IMI/IC$I pOCCHfICKOfI Fpa)KﬂaHCKOﬁ HUIACHTUYHOCTHU — T'OTOBHOCTHU K
CaMOpa3BUTHUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPCACIICHUIO, HAJIMUUC MOTHBALIUHU K 06y’-IeHI/II-0 6I/IOJ'IOFI/II/I,
HEJICHAIPABJICHHOC PA3BUTUC BHYTPCHHUX Y6CX(ﬂCHHﬁ JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HCTOPHUYCCKUX Tpa,[[I/II_II/Iﬁ pa3BUTHUA OHOJIOTHYECKOTO 3HaHHA, TOTOBHOCTH U CIIOCOOHOCTH o6yqalonmxc;1
PYKOBOACTBOBATLCA B CBOEM IEATEILHOCTH [IEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMHU, NPpUCYIIUMU CUCTEMC



OMOJIOrMYECKOT0 00pa30BaHMsI, HATMYNE SKOJIOTHUECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTH LIETH U
CTPOUTbH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUs IpeaMmera «bruosorusy) MOCTHraloTcss B €IUHCTBE y4eOHOW U
BOCIIUTATEJIbHOM JEATEIIBHOCTH B COOTBETCTBMU C TPAJULIMOHHBIMM POCCHUMCKMMM COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE NpaBWIAMU U
HOpPMaMH TOBEJICHHUSI U CIIOCOOCTBYIOT IPOILIECCAM CAaMOIIO3HAHUS, CAMOBOCHUTAHUS M CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEN MO3ULIMU JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPABOIIOPSIJIKY, YEJIOBEKY
TpyZa U CTapIIeMy MOKOJICHHUIO, B3aUMHOTO YBaXEHHsI, OEPEKHOTO OTHOLICHHUS K KYIbTYPHOMY HACIIEIUIO
Y TPaJULMSAM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickon denepauuu, Mpupoae U OKPYKaroulen cpeie.

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS ydeOHoro mnpeamera «bHOJOrHS» MOMKHBI OTpaxarhb
TOTOBHOCTb U CHOCOOHOCTh O0YyYaromMXcsi pyKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW MO3ULIMEN
JUYHOCTH, CHCTEMOM 1IEHHOCTHBIX OPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOEXKACHNUN, COOTBETCTBYIOILIUX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCHUICKOrO OOIIeCTBa, pPACHIMPEHUE >KU3HEHHOIO OMblTa U OIbITa
JESITEIbHOCTH B IPOLIECCE pealu3allii OCHOBHBIX HANpPaBJIEHUN BOCIMUTATEIbHOMN NEATENbHOCTH, B TOM
YuCclie B 4YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOydaromerocs Kak akTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3AaHUU YUeOHBIX MPOEKTOB, pEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIIECHHUIO K SIBJCHUSIM COBPEMEHHOM KH3HU
H OOBICHATH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOCHCTBHUS JIOIeH
C pa3HbIMHU YOSXKIECHUSAMU, KyJIbTYPHBIMU LIEHHOCTSMU U COLUATBHBIM MOJOKEHUEM;

TOTOBHOCTH K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS YUE€OHBIX, TO3HABATEIbHBIX U
UCCIIEIOBATENIbCKUX 3aJa4, YBAKUTEIHHOTO OTHOUIEHHS K MHEHHIO OIMIOHEHTOB MpHU OOCYKJICHUU
CIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JEATEIBHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKOMN T'pa)IaHCKOW MICHTHUYHOCTH, MATPUOTHU3MA, YBAKEHHSI K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHoi, ropocTu 3a cBOM Kpaid, cBor0 PoauHy, CBOM S3bIK U
KYJIbTYypY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM IPUPObI, TOCTHXKEHUsAM Poccun
B HAyK€, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUICKMX Y4Y€HBIX B CTAHOBJICEHHE M pa3BUTHE OWOJIOTHUH,
MOHUMAaHMs 3HA4YeHHs] OMOJIOTUHM B TMO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU YEIOBEKAa M COBPEMEHHOIO
00I111eCTBA;

uaenHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIyXEHMIO M 3amure OTedecTBa, OTBETCTBEHHOCTb 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAapO/a;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO TIOBEJICHNUS;

CIOCOOHOCTh OLIEHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE pELIEHHs, OPUEHTUPYICh Ha
MODPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;



OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENISIM, CO3JaHHUI0O CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULMAMHU Hapoa0B Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUY, BKJIFOUAsl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
cropTa, Tpyza, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBHS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE MPOSBIATh KadyecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocnUTaHUS, (POPMUPOBAHHUS KYJLTYPHI 310POBbSI H IMOLUHMOHAJILHOIO
Os1aromosyqus:

MOHMMAaHWE W peau3alus 3J0pOBOTO M 0e30MacHOro oOpasza KU3HU (370POBOE THTAHHE,
COOJTIOICHHE TUTHCHHYECKUX TIPABHII H HOPM, COQTAHCUPOBAHHBIN PEKUM 3aHATHH M OTIBIXA, PETYIspHAS
(du3uvecKass akKTUBHOCTh), O€pPEXKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY
(hbM3UYECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHVMAHKE IICHHOCTH TPABWJI HHIUBUIAYAIBHOTO M KOJUICKTUBHOTO OE30TACHOTO TOBEACHUS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HU JIIOJICH;

OCO3HaHWE TIOCJICJACTBHIA U HEMPUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHUS AJIKOTOJIS, HAPKOTHKOB,
KYpEeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTePCTBA, TPYJI0JII00HE;

TOTOBHOCTh K AaKTHBHOW JIEATEIbHOCTH TEXHOJOTMUYECKOW U COLMAIbHON HaIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENIHO BBITIOJIHATH TAKYIO AESITEIbHOCTD;

MHTEPEC K pa3iINyHbIM cdepaM MpoecCuOHANbHOMN AesITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oymymiei nmpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTMYECKHU I1eJIeco00pa3Hoe OTHOUICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHS SKOJIOTMYECKON KyJIbTYphl: IPUOOPETEHUE OMbITa MJIAHUPOBAHUS MMOCTYIKOB U
OIICHKH MX BO3MO>KHBIX MOCIEACTBHIA IS OKPYXKAIOLIEH cpebl;

OCO3HAaHHKE TTI00aIbHOT0 XapaKTepa SKOJIOrHUYEeCKUX MPOOIIeM U IMyTei UX pelIeHHUs;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpeTaeMble MpU HM3YYCHUH OHOJIOTMM 3HAHUS M yMEHUS MpU
pelmieHnd MpoOieM, CBS3aHHBIX C palMOHaJIbHBIM MPHUPOAOIOB30BaHHEM (COOMIOIEHNE TPaBHI
MOBEACHUS B TPUPOJIC, HAMPABJICHHBIX HA COXPAHEHHE DPABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

AKTUBHOE HEMpUATUE JACUCTBUN, NPUHOCSIIUX BpPEI OKpYKAIOIIeH MPUPOJHON cpele, yMEHHE
MIPOTHO3UPOBATh HEONATONPHUATHBIE SKOJOTMYECKUE TMOCIEICTBUS MPEANPUHUMACMBIX JEHCTBUN U
MpeIoTBPAIATh HX;

HaJIM4YUe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHUYECKON KYIbTYpHI, OMbITa ACITEIbHOCTH
OKOJIOTHYECKONH  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBaTbCS HMMHU B  II03HABaTEIbHOM,
KOMMYHHKAaTHBHOM M COIMAbHOM TMPaKTHUKE, TOTOBHOCTH K YYaCTHIO B NPAKTHUUYECKON AeATeIbHOCTU
AKOJIOTHYECKO HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JUANIOT€ KYIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYIbTYPHOM MHUPE;



COBEpPILICHCTBOBAHNE S3BIKOBOM M YUTATENBCKON KYJIBTYPhI KaK CpPEIICTBA B3aUMOJICHCTBHS MEXKIY
JIOABMU U TIO3HAHUS MUDA;

MOHMMaHUe crienu(uKu OMOIOTHN KaK HayKH, OCO3HAHUs €€ poJH B (GOPMUPOBAHUH PALIMOHATIHHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO IPEACTABICHHUS 00 OKpPYXKAIOIIeM MHpE KaK O €JUHCTBE
NPUPOJBI, YENIOBeKa W OOIIECTBAa, B IMO3HAHWU TPHPOJHBIX 3aKOHOMEPHOCTEW WM PEUICHHH IMPOOIIeM
COXpaHEHHUS IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH IS COBPEMEHHOW NMBUIIM3ALMU: O0ECIeUYeHUs HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHHIE TMEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh PeCypCHbIC
mpoOJIeMBbl Pa3BUTHUSI YEIOBEYECTBA, MMOWCKA IMYTEH BBIXOJa U3 TIIOOATBHBIX IKOJOTHYECKUX MpoOIeM U
ofecrieyeHns TepexoAa K YCTOWYMBOMY pa3BHTHIO, PAIMOHAILHOMY HCIOJIB30BAHUIO ITPHPOTHBIX
pecypcoB u (pOpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B TIOJYYEHUH OMOJIOTMYECKHX 3HAHUH B IEJISX MOBBIIICHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH  (PYHKIMOHAJIBbHOM  TI'pPaMOTHOCTH
oOyuaronuxcs, GopMupyeMoit IpHu U3y4eHUN OHOJIOTUY;

MOHWMaHHUE CYIIHOCTA METOJIOB TO3HAHMSI, MCIIOJIh3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCTIOJIB30BATh TIOJIydaeMble 3HAHMS IS aHalW3a W OOBSCHEHHS SIBJICHHUH OKPYKAIOIIETO MHpa W
MPOUCXOIIIMX B HEM W3MEHEHWH, YMEHHWE Jenarh 0OOCHOBAaHHBIE 3aKIIOYCHUS Ha OCHOBE HAyJYHBIX
(haKTOB M UMEIOIITUXCS TAaHHBIX C IETTBI0 TIOTYYEHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OHMOJOrMUECKHUE 3HAHMS JJs pelleHus MpolsieM B
peabHBIX KU3HEHHBIX CHUTYaIUsX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTh OCYILECTBJIATh HPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHHIO, K aKTHBHOMY
MOJIy4EHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHHM C )KU3HEHHBIMU NMOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ylbTaThl OCBOCHHS yuyeOHOro mpenmMera «buonorusy BKIIOYAIOT: 3HAYUMBbIE
s GOpPMUPOBAHUS  MHUPOBO33pEHUS  OOydalolUXcsd  MEKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIC)
oOlIeHay4YHbIE TOHSTHS, OTpPa)kalolIMe ILEJOCTHOCTh HAaydyHOH KapTUHBI MHUpa U CHEIU(UKY METOJ0B
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HHEprus, sSBIIEHUE, IMPOLIECC, CHUCTEMA,
Hay4yHbI (paKkT, NPUHINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIeIOoBaHHe, HaOII0JEHHE,
U3MEpEHue, OKCIePpUMEHT U JApPYrux), yHUBEpcalbHbIE Yy4eOHble JeicTBUsS (TMO3HaABaTENbHBIE,
KOMMYHHKaTHBHBIE, PETryIsATUBHEIE), oOecrnieunBaronue GopmupoBanue QyHKIIMOHATEHON TPaMOTHOCTH U
COLIMANILHOM KOMIIETEHIIUM OOYy4alomuXcsi, CHOCOOHOCTh OOYYaloIIUXCsl MCIOJIb30BaTh OCBOCHHBIC
MEXJAUCLUUITMHAPHBIE, MHPOBO33PEHUECKHWE 3HAHHMS W YHHUBEpCalIbHbIE YyueOHbIE JICGHCTBHUS B
MIO3HABATEIbHON U COLMAIBHOM TPAKTHKE.

MertanpeaqMeTHble pe3ylbTaThl OCBOEHHUS IMPOrpaMMbl CpPEIHEro OoOIIero o0pa3oBaHMs JOJKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JIEHCTBHSI:

CaMOCTOSTENIHO (POPMYIMPOBATh U aKTyaJU3UPOBaTh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOGHUM 3HAHMNA TPHEMBI JIOTHYECKOTO MBIIUICHHUs (aHalInW3a, CHHTE3a,
CpaBHEHHUs, KiacCUPUKAIUU, 000OIIEHHs), PACKPBIBATH CMBICT OMOJIOTMUYECKUX MOHSATUH (BBIACISATH WX
XapaKTepHbIE TPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMH MOHSATHIMH);



ONpPEEATh LIEIU JESATEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUM HUX AOCTUIKEHHS, COOTHOCHUTH
PE3yIbTaThl JESATEIBHOCTH C IOCTABJIEHHBIMU LIEISAMY;

MCIOJIb30BATh OMOJIOTUYECKUE TOHATHS U1l OObSICHEHUS (PaKTOB U SIBJICHHI )KHBON IPUPOIBI;

CTPOUTb JIOTUYECKUE PpACCYXACHUA (MHIYKTUBHbBIE, JEAYKTUBHbBIC, [0 AaHAJIOTWHU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEYHsT B PACCMATPHBACMBIX SBJICHUAX, (OPMYIMPOBATH BBIBOABI U
3aKJIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPECTBA JJIs PEACTABICHUS CYyIIECTBEHHBIX CBS3€M W OTHOLICHUM
B U3Y4ae€MbIX OMOJIOTHYECKUX 00BEKTAX, a TAKXKE MPOTUBOPEUUN PA3HOTO POJIA, BHISIBJICHHBIX B PA3IMYHBIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pPEHICHHUS NPOOIEMBbI C YYETOM aHaIM3a HMEIOIIUXCS MAaTepHalIbHBIX W
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBAThH
PHUCKHU NOCIEACTBUN NESATENBHOCTH;

KOOPJIMHUPOBATH U BBINOJIHATH pabOTY B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIE0BATEbLCKHE IEHCTBHSI:

BJIaJIETh HABBIKAMU  Y4e€OHO-HMCCIIEOBATENbCKOM M  TMPOEKTHOW JIeATENbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB pElICHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHNUS;

UCIOJb30BATh Pa3JIMYHbIE BU/IbI AEATEILHOCTH IO MOJyYEHHUIO HOBOTO 3HAHMs, €r0 HHTEpIpEeTalty,
IpeoOpa3oBaHUI0O M NPHUMEHEHHIO B YUEOHBIX CHUTyalUsAX, B TOM 4YHCIE IpPU CO3JaHMM Y4E€OHBIX U
COLIMANIBHBIX MPOEKTOB;

(dopMupoBaTh Hay4yHbII THUI MBIIUICHUS, BIJIAJETh HAYYHOH TEPMHUHOJOIMEH, KIHOUEBBIMU
MOHATUSAMHI U METOJAMH;

CTaBUTh U (OPMYJINPOBATH COOCTBEHHBIE 33Jauu B 00pa30BaTEIbHON AEATEIBHOCTU U JKU3HEHHBIX
CUTYaLUsX;

BBISBJIATE IPUYMHHO-CJIEICTBEHHBIE CBSA3M U aKTYaJM3UPOBaTh 3a/ady, BbIABUIaTh TUIOTE3y €€
pelIeHus, HaxOAUTb apryMEHThl /s JI0Ka3aTesIbCTBA CBOMX YTBEp)KICHMM, 3agaBaTh IapaMeTpbl U
KPUTEPHH pELLCHHUS;

aHAJIM3UPOBATh IOJIyYEHHbIE B XOJE PELICHMs 3a/aud pe3yibTaThl, KPUTHUECKH OLEHUBATh HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYLIECTBIIATh LIEJECHANPABICHHBIM IOMCK IEpeHoca CpEeACTB U CIIOCOOOB  JeMcTBUSA B
po(hecCHOHANIBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B I03HABATEIbHYIO U IPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX MIPEIMETHBIX 001acTeil;

BBIIBUT'aTh HOBBIE WJEH, MpeAjaraTh OpUIMHAJbHbIE MOJXOAbI M PELICHMs, CTaBUTh MPOOJIEMBbl U
3aJ1a4M, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMUYHBIX MCTOYHHMKAX MHpOpManuu (TEKCTe y4eOHOro mocoOusi, Hay4yHO-
MOMYJISIPHOM JUTEpaType, OMOJOTHUECKUX CIOBAPSIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B
WutepHere), aHanu3upoBaTh HMH(OPMAIMIO pa3NUYHBIX BUIOB U (OPM MpPEICTABICHUS, KPUTHUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(bopMynHpOBaTh 3aMPOCHl U NMPUMEHSAThH Pa3IMYHbIE METO/bI IPU MOUCKE U 0TOOpE OHOIOTHYEeCKOM
uH(popManny, He0OOXOUMOI [T BBITIOJIHEHHUS yUeOHBIX 33/1a4;



npuoOpeTaTh  ONBIT  WCHOJB30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHIA,
COBEpPILEHCTBOBATH KYJIbTYpPY aKTUBHOTO HUCIOJIb30BAHUS PA3IMUHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANbHYIO (OpMY NpPEICTABICHUS OHOJIOTMYECKOW HH(POpPMAaLUU
(cxemsl, rpaduku, AMAarpamMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

WCII0JIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEICTBA MPHU paboTe ¢ OMOJIOTHYECKON WMH(pOpMAaIneH:
MPUMEHATh XUMUYECKHEe, (PU3NYECKUE W MATeMaTHYECKHE 3HAKW M CHUMBOJBI, (GopMyssl, abOpeBHarypy,
HOMEHKJIATYpY, UCIIOJI30BATh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMHM DPACMO3HABAHWS M 3alIUTHl WHGOpManuu, WHOOPMAIMOHHON Oe30MacHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH J1eHCTBUSAMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCEX cdepax >KHM3HH, aKTHBHO YYacTBOBATh B JIMAJIOTE WIIH
IMCKYCCHHM TIO CYIIECTBY OOCYXTaeMOW TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKAa3bIBATh CYXICHUS
OTHOCHTEIIEHO BBHITIOJHEHUS TIpeiaraeMoi 3a/1aud, YYUTHIBATh WHTEPECHl M COTJIACOBAHHOCTH TO3HMIIUI
JPYruX y4aCTHUKOB JMAJIOTA WM JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpeACTBAa OOIICHWS, TOHWMAaTh 3HAYCHHWE COIMAJBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CHTYallMd, YMETb CMSTYaTh KOH(JIHUKTHI H BECTH
MIEPErOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCO0aMH OOIIEHHS W B3aUMOJICHCTBUS, MOHMMATh HAMEPEHHUs IPYTUX
JIO/IeH, TPOSIBISTh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOH (opme dopmynupoBaTh
CBOM BO3paKCHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTh:

MMOHUMATh U UCIOJb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIAUBUAYAJIbHOW pabOThl MpPU pEIICHUN
OnosloTMUecKoi  TpoOsemMbl, OOOCHOBBIBAaTH  HEOOXOJUMOCTh TMPUMEHEHHS TPYNHOBBIX  GopM
B3aMMOJICHCTBUS NP PEIICHUN y4eOHOM 3a/1a4H;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MIPUHUMATD L€ COBMECTHOM NESTeIbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH JECHCTBUA MO €8
JOCTHKEHHIO: COCTABIIATH IUIaH IEHCTBUH, pacpeiesTh PO ¢ YU€TOM MHEHHI Y4aCTHUKOB, 00CYX/1aTh
pe3yNabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAa4e€CTBO CBOETO BKJIAaJa M KaXJOTO yYaCTHHMKAa KOMaHIbI B OOLIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSM;

mpeniaraTb HOBBIE TIPOEKTHL, OIEHUBATh UAEU C TO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPATErMUecKOe IOBEICHUE B PA3IMYHBIX CHUTYalUAX, HPOSBISATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHULIUATUBHBIM.

OBiageHHe YHHMBEPCAJIbHBIMH PeryJsiTHBHBIMH I CTBUSIMU:

1) camoopraHu3amus:

WCIO0JIb30BaTh OMOJOTUYECKHE 3HAHUS IS BBISBICHHS MPOOJIEM U WX pEIICHHs B >KU3HEHHBIX U
y4eOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbI€ U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEHCTBHSIX
Y TIOCTYIKaX MO OTHOILIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3/J0POBBIO OKPYXKAIOIINX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESITENLHOCTD, BBISBISATH MPOOJIEMBI, CTAaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;



CaMOCTOSATEIBHO COCTaBJATh IUIAH PEHICHUS MNpoOJeMbl € Y4ETOM MMEIOUIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacMpATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh ()OPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYAUIIMU B Pa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO TOBBIILIATh CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIEIISIM;

BJIaJIETh HABBIKAMU II03HABATEIbHOW pe(IEeKCUH KaK OCO3HAHUS COBEpLIAEMbIX JAEHCTBUU U
MBICIIUTENIbHBIX MPOLIECCOB, UX PE3YJABTATOB U OCHOBAHMI, HUCIIOJIB30BATh MPUEMBI PEQIIEKCUH JIJIsl OLIEHKU
CUTYaIlH, BBIOOpa BEPHOTO PELLIEHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELIECHUS 110 UX CHUKEHHUIO;

IIPUHUMATHh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATHh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3UIMH APYrOro 4eJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHHs TporpammMbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT
cnenuduueckue a1 yuedHoro npeamera «buonorush HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH 110
OCBOCHHUIO, HMHTEPIIPETAllMM U MPeoOpa30BaHMUIO 3HAHHM, BHUJBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO
3HaHMUS M TMPUMEHEHUIO 3HAHWM B Pa3IMYHBIX yYEOHBIX CUTYalUsIX, a TAKK€ B peajbHBIX >KHU3HECHHBIX
CUTYaIUsiX, CBSA3aHHBIX ¢ Ouosorueil. B mporpamme mpeameTHble pe3ylbTaThl MPEACTaBICHBI MO TOJaM
00y4eHHS.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUS ydeOHOro mnpeamera «buosorus» 6 10 knacce NOTKHBI
OTpPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJH OMOJOTHHU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOUM KapTHHBI MUpa U HAYYHOTO MHUPOBO33pPEHUS,
0 BKJIQJile POCCUUCKUX U 3apyOe)KHBIX YUYEHBIX-OMOJOTOB B pPa3BUTHE OMOIOTHH, (PYHKIHOHAIBHOMN
rPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COJIEpP:KaHre OMOJIOTMUECKUX TEPMUHOB U MOHSATHUI: KU3Hb, KIIETKA, OPraHu3M,
MeTabonu3M (0OMEH BeIIeCTB U TMPEBpalleHHE SHEPTUHu), TOMEOCTa3 (camMoperymsius), ypoBHeBas
OpraHu3aIus KUBBIX CHCTEM, CAaMOBOCIPOU3BECHHE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHUHUBOCTD,
POCT U pa3BUTHE;

yYMEHHE U3JIarath OMOJIOTUYECKUE TEeOpUH (KIETOYHAasl, XpOMOCOMHAsl, MyTaI[MOHHAs, [IEHTpaJbHas
norMa MoJiekyisipHoit 6monorum), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
[IEHTPaxX MHOT000pa3usl ¥ MPOUCXOKIACHUS KyIbTYpHBIX pacTeHuil H. . BaBuoBa), onpenensats rpaHUIlbI
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHE BJAJIeTh METOJaMH HAyYHOTO TO3HAHUS B OHMOJOTHH: HAOMIOJCHHE W OIMUCAHHE MKUBBIX
CHCTEM, MPOLIECCOB U SBJICHUMN, OPraHU3aIlHsl ¥ IPOBEIEHUE OMOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBUIKCHHE
TUTOTE3bl, BBISIBIIEHUE 3aBHCHUMOCTH MEXIY HCCIEAYeMBbIMH BEIUYMHAMH, OOBSICHEHHE MOTYyYEHHBIX



PE3YyJIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ U 3aKOHOB, YMCHHUC NOCJIAaTb BLIBOABI Ha
OCHOBAHHWU MOJYUCHHBIX PE3YJILTATOB,

YMCHHUC BBIACIATH CYIICCTBCHHBIC IIPU3HAKU BHPYCOB, KIIECTOK TMPOKAPHUOT W IOYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH IIPOILIECCOB: OOMEHa BEIIECTB W
MIPEBPAIIEHUS YJHEPTHH B KJIETKE, (POTOCHHTE3a, TUTACTUISCKOTO M SHEPreTUIECKOr0 0OMEHA, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHM S, PA3MHOKEHUS, MHINBU/IyaIbHOTO PAa3BUTHSI OpraHu3Ma (OHTOIEHE3);

YMCHHUC MPUMCHATH IOJYYCHHBIC 3HAHUA JIA O6’I)$ICH€HI/I$[ OHMOJIOTMYECKUX mponeccoB 1u SIBJICHI/If/'I,
JUI TPUHATUS TPAKTUYECKUX PEIICHUN B IMOBCEJIHEBHOM JKM3HU C LI€JbI0 oOecrieueHus: 0e301acHOCTU
CBOETO 3JIOPOBBSI W 3JIOPOBbS OKPYXKAIONIUX JIFOJCH, COOJIOACHHS HOPM TPAaMOTHOTO IIOBEJCHUS B
OKpYXarollel IpUpOAHON cpelie, MOHUMaHuEe HEeOOX0AMMOCTH UCIOJIb30BAHUs TOCTHKEHUI COBPEMEHHOM
OMOJIOTMH Y OMOTEXHOJIOTHIA AJI palfMOHAJIBHOT'O MMPHUPOAOIIOJIb30BaAHMS,

YMCHHUEC peulaTb 3JICMCHTAPHBLIC T'CHCTHUYCCKUC 3aJa4d Ha MOHO- U ]:[I/IFI/I6pI/I)IHOG CKpCUIMBAaHUC,
CIICTUICHHOE HACJIEJOBaHUE, COCTABJIATh CXEMBl MOHOTHOPHJIHOTO CKPEIIWBAHUS IS TPEICKA3aHUS
HACJICIOBAaHUS TIPU3HAKOB Y OPTAaHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M IpPaKTHUECKue paldoThl, COONIONATh MpaBuia MpU paboTte ¢
y4eOHBIM U JJa00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTUYECKH OLIEHUBATh U MHTEPHPETUPOBATH UHPOPMAIUIO OHOJIOTHUECKOTO COJepKaHUS,
BKJIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3jIMYHBIX MCTOYHUKOB (CpeacTBa MaccoBOW MH(popMmanuw,
Hay4HO-TIOMYJISIPHBIE MAaTEepUajbl), ITHYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MEOUIIUHE, 6I/IOTeXHOHOFI/II/I;

yMEHHE CO03/1aBaThb COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIE COOOIIEeHUs, 00001as OHOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmnapaTr OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «bwomorus»y 6 11 Knacce ROMKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE W POJH OMOJOTHMHU B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHNU COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTHHBI MUpa U HAYYHOTO MHUPOBO33pEHUS,
0 BKJIQJile POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (YHKIHOHATHHON
IrPaMOTHOCTH YeJIOBeKa JJIsl pelIeHHsl )KU3HEHHBIX 33]1a4;

YMEHHE pPacKpbIBaTh COJIep>KaHue OWOJOTMYECKUX TEPMUHOB U TMOHSATHM: BHUJA, MOMYJSIUS,
reHo(OHJ, HBOJIOLHUSA, MABWXKYLIUE CUJIBI ((aKTOphI) SBOJIOLUUHU, MPUCIOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, SKOJIOTHUECKUe (PAKTOphI, SKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTBI, PEAYIICHTHI, LIENU
MUTaHUS, SKOJIOTHYECcKas MupamMuaa, OuoreoreHos, ouocdepa;

yYMEHHE H3JlaraThb OWOJIOTHYECKHEe Teopuu (9BomounuoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpUs SBOJIIOIMU), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabliieBoro cxojctBa K. M. bapa, yepenoBanus
TJIaBHBIX HampaBieHuil u myred spomonuu A. H. Ceseprosa, yuenus o 6uochepe B. W. Bepnanackoro),
OTIPEENATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAMH HAyYHOTO TMO3HAHHUS B OHMOJOTHH: HAOMIOJCHHE W OIMCAHHE MKHBBIX
CHCTEM, MPOLIECCOB U SBJICHUI, OpPraHU3allMsl U MIPOBeIeHUE OMOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBUIKCHHE
TUMOTE3bl, BBISIBICHWE 3aBHUCHUMOCTH MEXIY HCCIEIyeMbIMH BEIUYMHAMU, OOBSCHEHHE TMOTYYSHHBIX
pEe3yNbTaTOB, MCIOJNb30BAHHBIX HAYYHBIX TOHSATHH, TEOpUHW W 3aKOHOB, yMEHHUE JeaTh BBIBOJBI Ha
OCHOBaHUU TMOJYYCHHBIX PE3YIbTaTOB;

YMEHHME BBIJIENATh CYIIECTBEHHbIE TPU3HAKK CTPOCHHSI OWOJIOTHMYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIIAKA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIIEHO30B M HKOCHUCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEJICTBEHHON  W3MEHYMBOCTH, €CTECTBEHHOTO0  0oTOOpa,  BUI000pa30oBaHUS,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUS SKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB



U TIOTOKAa SHEPrHM B DSKOCHCTEMaX, AHTPOINOTEHHBIX H3MEHEHHH B 3KOCHUCTEMax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB M OMOT€OXMMUYECKHX IIMKIIOB B Onocepe;

yYMEHHUE NMPUMEHSTh NOJTy4YeHHBIC 3HAHUA Ul OOBSICHEHUs OMOJOIMYECKHX IMPOIECCOB U SBICHHIA,
IUISl TIPUHATUS MPAKTUYECKUX PEHICHWH B TOBCEIHEBHOW JKM3HHU C IIENbI0 oOecreueHuss 0e30MacHOCTH
CBOETO 3JIOPOBBSI M 3/I0POBBSl OKPYKAIOIIUX JIIOACH, COONIONEHHMs] HOPM TI'PaMOTHOTO TOBEJCHUS B
OKpYXarollel IpUpOAHON cpelie, MOHUMaHNuEe HeOOX0AMMOCTH UCIOJIb30BAHUS IOCTHKEHUI COBPEMEHHOM
OMOJIOTHH /7Sl pAIIMOHAIIBHOTO TIPUPO/IOTIONB30BaHUS;

YMEHHE pelIaTh >JIEMEHTapHbIe OMOJIOTHYECKHE 3aJadH, COCTABIATH CXEMBbI MEPEHOCa BEIIECTB U
SHEPruM B 3KOocHucTeMax (Lenu MUTaHus:);

YMEHHE BHIMOJHATH JIA0OPATOPHBIE M TPAKTHYECKHEe pabOThl, COOMIOAATh MpaBHia MpH padboTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHHBATHh M WHTEPIPETUPOBATH MHPOPMALIUIO OMOJIOTHYECKOTO COJICPKAHMUS,
BKITIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHKOB (CPENCTBa MaccoBOil MHMopmammw,
HAyYHO-TIOMYJISIpHBIE ~ MaTepHalibl),  pacCMaTpUBaTh  TJOOAIBHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH 110 OTHOMICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHE CO37aBaThb COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIECHHS, 00001Ias OHOIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIH30BATh MOHATHWHBIN ammmapar OHOJIOTHH.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIIACC
KoauuecTBo
Ne HaumeHoBaHue pa3aesioB u YACOB JaekTpoHHbIe (U(PpOBHIE)
n/n TeM NMPOrpaMMbl oOpa3oBaTe/ibHbIE pecypchl
Bcero
bu6moreka [IOK
1
brosorns kax Hayka 2 https://m.edsoo.ru/7f41¢c292
5 JKuBBIE cCTEMBI B BX 1 bubnuorexa [JOK
Opra"u3aus https://m.edso0.ru/7f41c292
3 XUMHUYECKUI COCTaB U 16 bubnuorexa [JOK
CTPOEHHUE KIIETKU https://m.edso0.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 5 Eubmorexa ITOK
https://m.edsoo.ru/7f41¢c292
PasmHOxeHuEe u
5 WHIUBUAYAJIBHOE PA3BUTHE 2 Eubmorexa ITOK
4 P https://m.edsoo.ru/7f41c292
OpraHu3MOB
5 HacneactBeHHOCTD U 5 bu6moreka [JOK
U3MEHYHMBOCTb OPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi OpraHu3MOB. 1 bubmmoreka [JOK
OcCHOBBI OHOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8
Peseparioe Bpems ! https://m.edsoo.ru/7f41¢c292
9 buonorus B cucreMe Hayk 1
OBUIEE KOJIMYECTBO YACOB 34
I10 ITPOI'PAMME
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I[TOYPOYUYHOE IINTAHUPOBAHHUE 10 KJIACC . 3a roa — 34 yaca. JL.p.- 3 yaca

Ne
n/n

Tema ypoka

KoanuectBo
JacoB

Bcero

Jara
H3YYeHU S

AaTa
dakr

naparpad

buorexnosornsa kak
0Tpacib IPOU3BOJICTBA

Meroasl HaydHOTO
IO3HAHUA B OMOJIOTHH.

buosornueckue cucteMsl 1
UX CBOMCTBA

MonexkysapHbIA yPOBEHb.
OO01as XxapakTepucTuKa

Heoprannueckue BemniecTna.

Bonaa n comm.

Jlunnael, UX CTpoeHUE U
dbynakun. J1.p.Nel
OO6HapyxeHue JTUIUIO0B C
MOMOIIbIO KaYECTBEHHOM
peakuuu.

VYrieBoibl, UX CTPOCHUE U
byHKIIN

benku. CocTtaB u cTpyKTypa
oenkoB.JL.p.Ne2
O6HapyxeHue OeJIKOB C
MIOMOIIBIO0 KaUeCTBEHHOU
peakuuu

10

DepMEHTHI -
OHOJIOTHYECKIE
KaTaJlu3aTopHI.

11

10

HYKJ'ICI/IHOBBIG KHUCJIOTHI.
JIHK u PHK.

12

11

AT® u npyrue
HYKJICOTUIbl. BUTaMUHBL

13

12

Bupycsl -HekneTouHast
(opma KXu3HU.

14

13

KrneTouHslil ypoBeHb.
Knerounas teopus

15

14

CrpoeHue KIeTKH.
MewmOpana. [{uronnazma.

16

15

Pu6ocomsr. Anpo. DIIC.

17

16

Bakyosn. Kommuiekc
INosb K.

18




JInzocomsl.JI.p.Ne3
[Ipurorosienue
paccMaTpuBaHuE U
OIMCaHue
MHKPOIIPENapaToB KIETOK
pacTeHui

17

Muroxonapuu. Ilnactuasl.
OpranHouibl IBUKEHUSI.
Kiterounsle BKItOYEHUS.

19

18

OcoOGeHHOCTH CTPOCHUE
KJIETOK MPOKAPHUOTOB U
JYKapHOTOB

20

19

OOMeH BELIECTB U
MIpEeBpAIlEHUE YHEPTUN B
KJIETKE

21

20

THIbl KIIETOYHOTO
nutagug. @oTocuaTe’ U
XEMOCHHTE3.

23

21

TI/IHBI KIJIICTOYHOTO ITUTAaHU.
doToCcUHTE3 U XEMOCHHTES.

23

22

ITmacTnyeckuit oOMeH:
OnocuHTe3 OEIKOB.

24

23

IImacTuueckuit oOMeH:
onocuHTe3 OEIKOB

24

24

Perynsmus TpaHCKpUIIIH U
TPAHCISUU B KJIETKE U
OpraHusMme.

25

25

Henenune knetku. Mutos

26

26

Jenenune knetku. Meiios.

27

27

I'eneTHka Kak oTpacib
OMOJIOTUYECKON HAyKH.

9 Knacc y4
15

28

Mertoasl UCCIEI0BAHUS
HACJIEACTBEHHOCTH.
DEeHOTHIT U TEHOTHII

16

29

3aKOHOMEPHOCTH
HaclleI0BaHUsl.

17

30

XpOMOCOMHas TEOPUS
HacJIeACTBEHHOCTH.
['eneTuka momna

19

31

OcHoBHBIE (HOPMBI
M3MEHYHUBOCTH.
I'enoTunuyeckas
HU3MEHYHUBOCTD.

20

32

OCHOBBI CEJIEKIIAN

25




Meto1bl U JOCTHKEHUS 26
33 CEJICKIIMH PACTCHUU U 1
KUBOTHBIX
34 buonorus B cucreMe Hayk 1 27
OBIIEE KOJIMYECTBO YACOB 34

I10 [TPOT'PAMME




Kanenmapno- rematnueckoe minanupoBanue 11 kmacc.

3a roa 34 yaca, m1abopaTopHbIX padboT — 5 yaca

Ne TEMA KOJI- | aTa marta /3
BO o ¢axr.
4acoB | TUIaHY

I'naBa 1. Opranu3mMeHHbIi YPOBeHb.-11 yacos

1 OpraHu3mMeHHbIH YPOBEHb: 001Ias 1 §1
XapakTepucTuka. PazMHoxeHune
OpPraHu3MOB.

2 Pa3BuTHe MOJIOBBIX KIIETOK. 1 §2
O1u1010TBOPEHHUE.

3 NHnuBuayanbHOE pa3BUTHE 1 §3
OpraHnu3MoB. bBUOreHeTUUEeCKHi1 3aKOH.

4 NHnuBuayanbHOE pa3BUTHE 1 §3
OpraHnu3MoB. bBUOreHeTUUECKH1 3aKOH.

5 3aKOHOMEPHOCTHU HACJIEACTBEHHBIX 1 §4
pu3HaKoB. MoHOTHOpHUTHOE
CKpEIIIMBaHUE.

6 Henonxnoe nomuaupoBanue. 1 §5
AHaJIM3UpYIOIEE CKPELUBAHUE.

7 JlurnbpuiHoe cKkpeluBanye. 3aKoH 1 §6
HE3aBUCUMOI'0 HACJIEI0BaHUs
IIPU3HAKOB.

8 XpomocoMHas Teopus. I eHeruka mona. | 1 §7
HacnenoBanue, CleIIeHHOE C MOJIOM.

9 XpomocoMHas Teopus. [ enetuka nmona. | 1 §7
HacnenoBanue, CleIIEHHOE C MOJIOM.

10 3aKOHOMEPHOCTH U3MEHYUBOCTH. 1 §8

11 OCHOBHBIE METO/IbI CEJICKIIMM pacTeHUH, | 1 §9
KUBOTHBIX 1 MUKPOOPraHU3MOB.
buorexnonorus.

I'naBa 2. IlonyasiuMOHHO — BU10BO# YPOBEHb.- 7 4acOB

12 [TonmynssurMoHHO- BUIOBOM YPOBEHb: 1 §10
oO1mras xapakrepuctuka. Buabl u
MOITYJISILIMH.
JLp.Nel. «Bovisisnenue npucnocodenutl
OP2AHU3MO8 K GIUAHUIO PAZTUUHBLX
9KOI02UYECKUX (PAKMOPO8Y.

13 Pa3BuTre 3BOIIOLIMOHHBIX UAEH. 1 §11

14 JIBHoKyIIIME CUJIIBI DBOTIOIMH, UX 1 §12
BIIMSIHUE HA T€HO(POH MOMYJISIIHH.

15 EctecTBennsIit oT00p Kak dakTop 1 §13

9BOJIFOIIHMH.




16 Muxkpo u MakpoaBomronus. JL.p.Ne2. « 1 §14
CpasHeHue anamomuyecko20 cmpoenus
pacmenuil pasHblx Mecni 00Umanusy
17 Hanpasnenus sBonronuu. 1 §15
18 | Ilpunumns! kiaccudukanuu. 1 §16
Cucremaruka.
I'naBa Ne3. «kocucTeMHbIH YPOBEHbY» - 8 UacoB
19 DKOCUCTEMHBIN YPOBEHb: obmas | 1 §17
xapaktepuctuka. Cpema  obutaHus
OpraHU3MOB. DKOJOTHUYECKHUE (PAKTOPBHI.
20 Cpena obuTaHus OpraHU3MOB. 1 §17
Okonoruyeckue paxtopsl. JLP. Ne 3 «
Memoowbl usmeperus paxmopos cpeobvl
00OUMAaHULY.
21 DKOJIOTMYECKHUE COOOIIIECTRA. 1 §18
JLp. Ne 4 (7). « OQuenka anmpono2enHvlx
UBMEHeHUU 8 NPUPOIey.
22 Bupl B3aMMOOTHOIIIEHUI OPraHu3MoB B | 1 §19
IKOCHUCTEME. DKOJIOTMYECKasi HUIIIA.
JLp. Ve 5(4) « Uzyuenue sxonocuueckoi
HUWU Y PA3HBIX 8UO08 PACMEHUILY.
23 Bunosas u npoctpaHcTBEHHas 1 §20
CTPYKTYPBI 9KOCUCTEMBI.
24 IIuieBple CBSI3U B DKOCUCTEME. 1 §21
25 KpyroBopoT BeliecTB 1 mpeBpaiieHue 1
SHEPIUU B IKOCUCTEME. §22
26. DKOJIOTUYECKAs CYKIIECCHUS. 1 §23
[TocnencTBus BAUSHUS IESITEILHOCTH
YeJI0BEKa Ha 9KOCHUCTEMBI.
I'naBa 4. buocepublii ypoBeHb.- 8 4acoB
27. | buocdepHplii ypoBeHb: o0mas 1 §24
XapaKkTePUCTHUKA. Y UCHUE
B.1.Bepnanckoro o 6uocdepe.
28. | KpyroBopoT BermiecTB B 6uocdepe. 1 §25
29. | DBomronus 6uochepsl. 1 §26
30. [TpoucxoxkaeHue )KU3HU HA 3eMJIE. 1 §27
31. [IpoucxoxaeHue )KM3HU HA 3eMJIE. §27
32. | OcHOBHBbIE ATalbl OPTaHUYECKOTO MUpPa §28
Ha 3emJe
33. | DBOIIOHS YEIOBEKA. §29
34. | Ponb uenoBeka B 6uocdepe. §30




