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HOSACHUTEJ/IBHAS 3AITNCKA

[Ipu paszpaboTke mporpamMMbl IO OHOJIOTHH TEOPETHYECKYIO OCHOBY JUISl OIpEACICHHS IOJIXOIO0B K
(opmupoBaHuIO copepkaHus ydeOHoro mpenmera «buonorus» cocraBmiIn: KOHLeNTyanbHble nonoxkennss GI'OC
COO o B3auMOOOYCIOBICHHOCTH IeNeH, COIEp)KaHUs, pPE3yNbTaToB OOydUeHHs M TpeOOBaHMH K YPOBHIO
MOATOTOBKM BBITYCKHUKOB, IIOJIOKEHUS 00 OOmMMX MEeNsiX W NPHHIUNAX, XapaKTEPH3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeAHero oduiero oopaszoBanus B Poccuiickoit denepanyu, a Takke MONI0KEHUS O crielnpUKe
O6uonoruu, e€ 3HaYEHNH B TTO3HAHUM KMBOW MPHUPOIBI U 00ECIEUCHNH CYIIECTBOBAHMS YEJIOBEYECKOTO OOIIECTRA.
CorytacHO Ha3BaHHBIM ITOJIOXKEHHSIM, OTIPEICIICHBI OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOIOTHH U €€ CTPYKTypa.

[Iporpamma 1o Ouosorun Jaér mpeacTaBieHUe O IEsiX, 00 oOlieil crparerun 00y4eHHs, BOCIIUTAHUS U
pa3BuUTHs 00y4aroUIMxcs CpeAcTBaMU ydeOHoro mpeamera «buonorusy», onpeneiseT o0s3aTesIbHOE MPEeIMETHOE
COJZICp)KaHUE, €T0 CTPYKTYPY, PacHpeleNicHHe I0 pasfeiaM M TeMaM, PEeKOMEHAYEMYIO IIO0CIeNOBaTEIbHOCTh
M3y4eHUs] y4eOHOro MaTepHana ¢ y4ETOM MEXIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa3oBaTeIbHOTrO IpOolecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaronuxcs.

B mporpaMme mo OHONOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAaHMA K IUIAHUPYEMBIM JINYHOCTHBIM,
METalpeIMETHBIM M TPEAMETHBIM pe3yibTaraM oOydeHHs B (OPMHUPOBAHHHM OCHOBHBIX BHIOB Yy9YEeOHO-
MO3HABATEIILHOW NEATCILHOCTH/YICOHBIX JACUCTBHIA OOYYArOIIUXCSA 10 OCBOCHHIO COJNCPIKAHUS OUOJOTHYECKOTO
00pa3oBaHMUsL.

B mporpamme mo 6monoruu (10—11 kmaccel, 6a30BEI YPOBEHB) pealn30BaH MPHUHIUI IIPEEMCTBEHHOCTH B
U3y4eHUH OMosoruu, 0jaarogaps 4eMy B HeH IpOCMaTpUBAETCs HAIIPABJICHHOCTh HA Pa3BUTUE 3HAHWUMH, CBA3aHHBIX C
(hopMHpOBaHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, LIEHHOCTHBIX OPUEHTAIMH JINYHOCTH, 3KOJIIOTHYECKOTO
MBIIIICHNUS, TPEACTaBICHUN O 3I0pPOBOM 00pase JKM3HM W OCpEeXHBIM OTHOIICHHEM K OKPY)KAIOIIeH NpHUpOJHOH
cpene. [loaToMy Hapsiay ¢ M3ydeHHEM OOMIEOMOIIOTHYECKUX TEOPHUHl, a TaK)Ke 3HAHUI O CTPOCHHHU >KUBBIX CHCTEM
Pa3sHOro paHra M CYIIHOCTH OCHOBHBIX INPOTEKAIOIMX B HUX IIPOLIECCOB B IpOrpaMMe M0 OHMOJIOTHH YJCIEeHO
BHHMaHHE HCIIOJIb30BAHHIO TOJyYCHHBIX 3HAHUH B MOBCEIHEBHON JKM3HM [UIS PELICHUS MPUKIAIHBIX 3a]1a4, B TOM
yucie: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHMN 4YEIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTHPOBAHMUA,
000CHOBAHHUS 3KOJIOTMYECKH I1eIeCO00Pa3HOTO MOBEIEHHUS B OKpY’KaIoLIeH NMPUPOAHON cpele, aHalu3a BIUSHUA
XO3AHCTBEHHOM MEATENbHOCTH 4YeJOBEKa Ha COCTOSHHE INPHUPOJHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE
BHUMAaHHS K TIPUKIAIHOW HAIPaBIEHHOCTH ydeOHOro mpeaMera «buomorus» NnpoanKTOBAaHO HEOOXOAWMOCTHIO
obecrieueHnsl yCIOBUM JUIS pEIIeHHsT ONHOM M3 aKTyalbHBIX 3a/ad LIKOJBHOTO OHMOJIOTHYECKOro oOpa3oBaHus,
KOTOpast mpeprnoiaraet GopMHpPOBaHKE y OOYUYArOIIMXCS CIOCOOHOCTH a/IallTUPOBATHCS K U3MEHEHUSIM JINHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHUDA.

Buonornss Ha ypoBHe cpengHero obOmiero o0pa3oBaHHMS 3aHMMaeT BaxkHoe MecTto. OHa oOecrieunBaeT
dbopmupoBanre y oOydaromuxcsl MpeACTaBICHUNA O HAYYHOW KapTHHE MHpa, pacliupser U 0000maeT 3HaHUS O
JKMBOM NpHpoze, e€ OTIMYMTENbHBIX NMPHU3HaKaX — yPOBHEBOW OpraHU3alWHM M 3BOJIOIMHU, CO3MAET YCIOBUS IJIS:
MO3HAHMSI 3aKOHOB JKMBOM NPHUPOJBI, (OPMUPOBaHHS (PYHKIMOHAIBHON TI'PaMOTHOCTH, HAaBBIKOB 3I0POBOTO H
6e30macHOr0 06pa3a JKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, IIEHHOCTHOI'O OTHOIICHHUS K )KHBOM MIPUPOJE U YEIOBEKY.

Bonbiioe 3HaueHNE OHOJIOTHS UMEET TaKXKe IS PEIICHUS BOCITUTATENbHBIX U PA3BUBAIONINX 337a4 CPEIHETO
obmero o0pa3oBaHus, CONMANIM3AIMM oOydarommxcs. I3ydeHue Ouonornu oOecreunBaeT YCIOBHS JUIS
(hopMupOBaHKS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIHOHHBIX 1 HH(GOPMAIMOHHBIX HABBIKOB, 3CTETUUECKOH KYIbTYpHI,
CIOCOOCTBYET HHTErpaludl OHOJOTMYECKHX 3HAHMN C IPEJICTABICHUAMH H3 JPYTHX Y4YeOHBIX IPEIMETOB, B
YacTHOCTH, (U3WKHM, XUMHU M Teorpaduu. Ha3zBaHHBIE NOJIOKEHWS O INpeAHA3HAYCHWH Y4eOHOro IpeaMera
«bronorus» cocTaBmIM OCHOBY JUIS OIIPEAENEHUs MOJXOJO0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0 COJAEPXKAHUS,
MPEJCTAaBICHHOTO B IIPOTrpaMMe 110 OHOJIOTHH.

Ot16op conepkanusi ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C ITO3MIUH
KyJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYaloIIUecs: JOJKHBI OCBOMTH 3HAHUS M YMEHHUS,
3HaYMMble JUI1 (OPMHPOBAHUS OOWIEH KyNbTypHl, OMNpENCNAIOMNE aJIeKBaTHOE IIOBSACHHE 4YeIOBEKa B
OKpYXaroliel MPUPOAHON cpelle, BOCTpeOOBaHHBIE B IOBCEAHEBHOW KH3HU W TPAKTHUECKON NEATEIHHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHMH 3aHUMAIOT JIEMEHTHI COJEp)KAHHS, KOTOPHIE CIY)XaT OCHOBOW JUIA
(hopMupOBaHUS MPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHE MHpa M IIEHHOCTHBIX OPUEHTALINIX
JIMYHOCTH, CHOCOOCTBYIOMIMX T'yMaHU3AIMK OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKTypHpOBaHHE COAEPKaHUSI yIeOHOTr0 MaTepHuasia B IporpaMMe Mo OHOJIOTHH OCYIIECTBIEHO ¢ yYETOM
NPUOPUTETHOTO 3HAYCHUS 3HAHWH 00 OTIMYUTENBHBIX OCOOEHHOCTSX J>KHMBOM INPHPOIBI, O €€ YpOBHEBOH
OpPTraHM3aIlM M 3BOJIIONMH. B COOTBETCTBUHM C 3TUM B CTPYKType y4eOHOro mpeamera «bBHOJOTHS» BBHIICIECHBI
CIeIyIOINe coaepXaTenbHple THUHUN: «buomornms kak Hayka. Meroabl HaydyHOro mo3HaHUsY, «KieTka xak



Ouosorudeckasi cucreMay, «Opranu3m Kak Ouosiormueckas cuctemay, «CucteMa U MHOTOOOpa3ue OpraHuvIecKoro
MHpay», «DBOJIOLHS KUBOU MPUPOABI», «DKOCHCTEMBI U MIPUCYIIIUEC UM 3aKOHOMEPHOCTH.

lenp u3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJCHHC OOYYAIOIIHMMUCS
3HAHUSMH O CTPYKTYPHO-()YHKIIMOHAIEHOW OpraHU3alMy KUBBIX CHCTEM Pa3HOTO paHra W MPUOOPETCHHE YMEHHMA
UCIIONIb30BaTh STH 3HAHUS JUIS I'PAMOTHBIX JCHCTBUI B OTHOLICHHH OOBEKTOB YKUBOW MPUPOIBI U DPEIICHHS
Pa3IHYHbIX JKU3HEHHBIX TIPOOIIEM.

JlocTiokeHre ey u3ydeHHsl ydeOHoro mpeamvera «buomorus» Ha 0a30BOM YpOBHE OOCCICUMBACTCS
peLICHUEM CIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMKCS CHCTEMbl 3HAaHMH O OHOJOTMYECKHUX TEOPHSX, YUYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHJIaX, CIYKAIIUX OCHOBOH sl ()OPMHUPOBAHUS MPEACTABICHUN O €CTECTBCHHO-
HAYYHOI KapTHHE MHUPA, 0 METOJIaX HAYYHOT'O MMO3HAHUS, CTPOCHHH, MHOTOO0OpAa3Huu M OCOOCHHOCTSIX KHUBBIX CHCTEM
Pa3HOro YpOBHSI OPTaHU3AIMH, BBIIAIOIIMXCS OTKPBITHSX M COBPEMEHHBIX UCCIICJOBAaHUAX B OMOJIOTHH;

(dhopMupoBaHre y OOYYAIOIIMXCS MMO3HABATCIBHBIX, MHTCIUICKTYAIBHBIX M TBOPYCCKHX CIOCOOHOCTEH B
mpoIlecce aHaju3a MAHHBIX O MyTSX Pa3BUTHS B OWOJIOTHMHM HAYYHBIX B3TJISIOB, UACH U TOJXOMOB K H3YYCHHIO
JKHBBIX CHCTEM PA3HOTO YPOBHsI OpTaHHU3aIUH;

CTaHOBJICHHE Yy oOydvarommxcs OoOIei KyJIbTypbl, (YHKIHOHATBHOW TPAMOTHOCTH, pa3BUTHE YMEHHIA
O6’I)HCHHTI) U OLCHHUBATHL SABJCHUA OKpYXKaAOMIEro Mupa JKUBOH npupoJibl Ha OCHOBaHUU 3HAHUH | OIIbITa,
MOJYYSHHBIX [PU U3Y4EHUU OUOJIOTHH;

(dbopmupoBaHHe y OOYYAIOMIMXCS YMEHHH HIUTIOCTPHUPOBATh 3HAYCHHE OHOJIOTHYECKUX 3HAHUN B
HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU YCJIOBCKaA, pa3BUTHUU COBPEMEHHBIX MCEIUITUHCKHUX TEXHOJIOTUH u
arpoOHOTEXHOJIOT HIA;

BOCIHUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEIOBEKOM JKHUBOH MPUPOJBI, HEOOXOIMMOCTH
0epexHOro OTHOIIEHHUS K Hel, COOIIOIEHHST 3THUECKUX HOPM NPH MTPOBEJCHUU OMOJIOTHYECKUX UCCIICA0BAHNU,

OCO3HaHHE IIEHHOCTH OHMOJIOTHYECKUX 3HAHWI IJIS TOBBIIICHUS YPOBHSI JKOJOTMYECKOW KYJIBTYpPBI, IS
(hopMHPOBaHHUS HAYYHOTO MUPOBO33PCHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUI M YMEHUI B MMOBCEIHEBHOM KU3HU UIS OLEHKH MOCIEACTBHN CBOCH
JIeITeNIbHOCTH 10 OTHOLICHHUIO K OKpYJKalollel cpeie, COOCTBEHHOMY 3/10pOBbI0, 00OCHOBaHUE U COOJIOJICHUE Mep
MpOGHIAKTHKH 3a00JICBAaHHH.

B cucreme cpeanero obumiero obpasoBanus «buonorus», u3ydaemas Ha 0a30BOM YpPOBHE, SIBISICTCS
O6ﬂ3aTeHLHLIM y‘Ie6HI)IM npeaMeToM, BXOJAAIIMM B COCTaB HpeHMCTHOﬁ 06J'IaCTI/I ((ECTCCTBGHHO-HayLIHI)Ie
MPEMETHIY.

Just u3ydenust OMONIOTHE Ha 0Aa30BOM YPOBHE CpejiHEro obiiero obpa3oBaHusi OTBOAMUTCS 68 yacoB: B 10
kiacce — 34 vaca (1 gac B Hezemo), B 11 kimacce — 34 gaca (1 4ac B Hezeno).



COJEP KAHUE OBYUYEHUS
10 KJIACC

Tema 1. Buosorust Kak HayKa.

buonornst xak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMH, TEXHHYECKHMMH M APYTMMH €CTECTBCHHBIMHU
HayKamH, Guiaocopuel, 3TUKOH, SCTeTHKOI u mpaBoM. Ponb Ouosiornu B ()OPMHUPOBAHUHM COBPEMEHHOW Hay4YHOMW
KapTuHBI MUpa. CucTeMa OMOTOTHIECKUX HAYK.

MerTop! TO3HAHUS KUBOW HMPUPOB! (HAOMIOAEHNE, SKCIEPHMEHT, ONIMCAHNE, U3MEPEHHE, KIIacCH(PHUKaII,
MOJICTIMPOBaHUE, CTaTHCTHYECKask 00pabOTKa TaHHBIX).

JdemoncTpanum:

IToptpetsi: Y. HapBuHn, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabmuub! u cxembl: «MeToIbI TO3HAHKS KUBOW TIPUPOIBI.

JlaGopaTopHble M IpaKkTHYecKUue PadoThI:

IIpaktrdyeckas pabora Ne 1. «Vcmomp30BaHHME pazIHMYHBIX METOIOB TPH HM3YYCHHH OMOIOTHICCKHUX
0OBEKTOBY.

Tema 2. J)KuBble cucTeMbl H HX OPTraHU3aNus.

XKuBble cucTembl (OMOCHCTEMBI) Kak TNpenMeT wn3ydeHus Owonormn. OTiaWdme >XHUBBIX CHCTEM OT
HEOPTraHUYECKOU TIPUPOJIBI.

CaoiicTBa OHMOCHCTEM U UX pa3HOOOpaszue. YPOBHH OpraHM3aliyd OMOCHCTEM: MOJICKYJISPHBIA, KICTOUHBIH,
TKaHEBBIN, OPraHU3MEHHBIH, MTOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OHOTCOIICHOTHYCCKHI), OMOCHEPHBIH.

JdeMoHcTpanum:

Tabnuupt u cxembl: «OCHOBHBIE IPU3HAKH JKH3HWY», «Y POBHH OPTaHU3aLUH KUBOW IPUPOIBI».

O6opynoBanue: Mozenb Mosiekyisl JTHK.

Tema 3. XuMnueckuii cOCTaB U CTPOEHUE KJIETKH.

XUMUYECKHH COCTaB KIETKH. XUMHYECKHUE DIEMEHTBL: MAaKpO3JIEMEHTBI, MHKpPO3JIEMEHTH. Boma wu
MUHEpaJIbHbIC BEIECTBA.

OyHKIMY BOJIBI 1 MUHEPAIBHBIX BEILIECTB B KieTKe. [lofaep:kanne 0CMOTHYECKOTO OalaHca.

Bbenxu. CoctaB u cTpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3amMeHMMBIE W 3aMEHHMBIC
AMHMHOKHCIIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPhl O€JIKOBOW MOJIEKYJbI (IIE€pBHYHAs, BTOpUYHAs,
TpPEeTHUYHAs M YEeTBEPTUUIHAS CTPYKTYpa). XUMHUECKHE CBOIicTBa O6enKkoB. bruonormueckue GpyHKIMHM OEIKOB.

®epmenTsl — Ounonormueckue Karamusatopbl. CTpoeHne ¢epMeHTa: aKTHBHBIH IEHTp, cyOcTpaTHas
cnerduanocts. Kodepmentsr. Buramunsl. OTnnuust GepMEHTOB OT HEOPTaHWYECKUX KaTalIn3aToOpOB.

YrneBoapl: MOHOcaxapuabl (TJIIOKO3a, pub03a W Je30KcuprO03a), Aucaxapuiabl (caxaposa, JIakTo3a) H
nosmcaxapuIb! (Kpaxmal, TIMKOTeH, IeuTioio3a). bronornieckue GyHKIMN yIIeBOIOB.

Jummuner:  tpurmunepuasl,  Gocdonunuael,  crepouasl.  ['mapodwisHO-THAPOGOOHEIE  CBOWCTBA.
buosnornueckue GpyHkimy aunuaoB. CpaBHEHHE YIIIEBOJIOB, OSIIKOB U JIMIKIO0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunossle kucnotel: JIHK n PHK. Hyxmeotuabl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT. CTpoeHHE U
¢dyaxuun [JHK. Ctpoenne u ¢pyaxunn PHK. Bunst PHK. AT®: crpoenne u QyHKIHH.

IMutonorus — Hayka o kieTke. Kiletounas teopust — mpuMep B3aUMOAEHCTBHS HJICH U (AaKTOB B HAYYHOM
MO3HAHUHU. METO/bI H3YUEHUS KIETKH.

Knerka kak memoctHas >xuBas cuctema. OOmiye NpH3HAaKM KIIETOK: 3aMKHyTas Hapy)KHasi MeMOpaHa,
monekynsl JJHK kak reHeTHdeckuii anmapar, ciucreMa cuHTe3a Oelka.

TuIBl KIETOK: DyKapuOoTHYeCKasl U MpokapuoTryeckas. OCOOEHHOCTH CTPOSHUS MPOKAPUOTHUECKO KIIETKH.
Knerounas crenka 6akrepuii. CTpoeHHe 3yKapHOTHUeCKOH kieTkn. OCHOBHBIE OTIMYMS PaCTUTEIBHOMN, )KUBOTHOM
Y TpUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKa, TIMKOKAIWKC, X ¢(yHKmmu. [Irasmarudeckas
MeMmOpaHa, e€ coiicTBa U QyHkuuu. L{uromiazma u e€ opranounsl. OnHomMeMOpaHHble opraHouas! kiuetku: OI1C,
anmapar I'onbmku, au3ocoMsl. [lomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, IUIacTUbL. [IpoucxoxaeHue
MHUTOXOHApPHHA W TutacTUA. Buapl mmactun. HemeMOpaHHBIE OpraHOWMABI KIETKH: PHOOCOMBI, KIETOYHBIH IEHTD,
HEHTPHONH, PECHUIKH, KTYTUKHA. DYyHKIINHA OPTaHONIOB KIETKH. BKIIroueHusI.

Snpo — perynstopHbslii HeHTp kieTku. CTpoeHme siipa: siepHast 000JIOYKa, KapHoIula3ma, XPOMAaTHH,
SIPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JdemoncTpanum:



TToptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. lllneiinen, P. Bupxos, /. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxiun, K. M. bap.

Huarpammbl:  «PacnpeseneHne XMMHUYECKHX JJIEMEHTOB B HEXHBOH mpupone», «Pacmpenenenue
XMMHUYECKHX JJIEMEHTOB B JKHBOI PUPOJIEY.

Tabmuuer n cxemsl: «llepnogmdeckass Tabauna XUMHIECKUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIBI BOJBI,
«buocunTe3 Oenka», «CTpoeHue MoJiekyinl Oemka», «Ctpoenue ¢epmentay, «HyxienHoBeie kucmotsl. JJHK»,
«Ctpoenune monekyinbsl AT®», «CtpoeHre sykapuoTHUeCcKOi KIeTKN», «CTpoeHHe KMBOTHOH KieTKn», «CTpoeHne
pacTUTeNbHON KIeTKn», «CTpoeHHe NpOKapHOTHYECKOH KiIeTKH», «CTpoeHHe sapa KIETKN», «YTIEBOIBIY,
«JInmmae».

OOopyznoBaHue: CBETOBOW MHKPOCKOI, OOOpyIOBaHHE /Uil TPOBEACHHS HAOIIONCHUH, H3MEpeHHH,
9KCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX M OaKTEPHAIbHBIX KIETOK.

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

JlabopatopHast padora Ne 1. «/M3yd4eHne KaranuTHYECKOH aKTUBHOCTH ()EPMEHTOB (Ha MpHMEpEe aMUIIa3bl
WY KaTaJla3bl)».

JlabopaTtoprast pabora No 2. «l3ydeHHe CTpOCHHs KIETOK pPACTCHHWH, >KUBOTHBIX W OakTepwil IoJx
MHKPOCKOITIOM Ha TOTOBBIX MUKPOIIPETAPaTaX U X OIHCAHUECH.

Tema 4. JKu3HeeITeJILHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTabomm3M. AccUMWIANNSA — (TUTACTHICCKUH  OOMEH) W JUCCUMFUIAIINS
(aHeprerndeckuii 0OMEH) — IBE CTOPOHBI €IHHOTO TIporiecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U
SHEPrUY B IOHUMAaHUH METabO0IN3Ma.

Tumbel oOMeHa BemiecTB: aBTOTPOGHBIH M rereporpodubiid. Poibp ¢epMeHTOB B 0OMEHEe BELIECTB H
MPEBPAIICHUN SHEPTUH B KIICTKE.

®otocuntes. CperoBas W TemHOBas (a3pl ¢orocuHTe3a. Peakumu ¢dorocunresa. IHHEKTHBHOCTDH
¢dorocunresa. 3HaueHue (HoTOCHHTE3a JUIS KU3HU Ha 3emie. BiusHue ycnoBuil cpensl Ha GoToCHHTE3 U CIIOCOOBI
MOBBIIICHHS €T0 NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHHTE3UPYIOmne OakTepruu. 3HaYeHHE XEMOCHHTE3a AJIsl )KU3HU Ha 3eMIle.

OHepreTndeckuii oOMeH B KieTke. PaciuerniieHue BEUIECTB, BBIICICHHE W aKKyMYJHPOBAaHHWE DHEPIHU B
KJIeTKe. JTamlbl 3HepreTudeckoro obmeHa. I'mmkonus. bpoxenue u ero Buabl. KucimopomHoe oxucieHue, WM
KieTogHoe Apixanue. OxuciaurensHoe hochopunupoBanne. DG HeKTHBHOCTh YHEPreTHIECKOro 0OMeHa.

Peakunu marpuyHoro cuHTre3a. [enermyeckas wundpopmamms u JHK. Peammzaums renetudeckoii
nHpOpMaMu B KiIeTke. ['eHeTH4YecKWi KOO M €ro cBOMCTBAa. TpaHCkpumius — MarpudHbli cuHTe3 PHK.
Tpancnsaust — OnocunTe3 Oeska. Dtambl Tpancusanun. KoaupoBanne amuHOKHCIOT. Ponp pubocom B OmocuHTE3E
Oerka.

Hexnerounsie ¢opmsl xn3HN — BUpYCHL. Mcropus otkpsiTust Bupycos (. V. ViBanosckuif). OcobenHOCTH
CTPOEHHMS ¥ )KU3HEHHOTO IIMKJa BupycoB. bakreprodaru. bonesun pacTeHuii, )KNBOTHBIX U Y€JIOBEKA, BBI3HIBAEMbBIE

Bupycamu. Bupyc ummyHomedummra yemobeka (BUY) — Bo3Oymurens CIIM[la. OOpaTHas TpaHCKPHITIHS,
peBeprasza u unTerpasa. [Ipodunakrika pacpocTpaHeHus BUPYCHBIX 3a00JI€BaHHIA.
JdemoHcTpanum:

Ioptpetsi: H. K. Konwuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tumbel nuTaHus», «Metabomuzmy», «MUTOXOHIPHSY, «DHEPreTHUECKUNH OOMEHY,
«Xnoporutact», «Porocunresy», «Crpoenne HK», «Ctpoenne u QyHkunoHupoBaHue reHa», «CuHTE3 Oenkay,
«[enernueckuit kom», «Bupyce», «bakrepmodarm», «CrtpoeHnme wu >ku3HeHHBIH 1wk Bupyca CIIW/a,
Oaxrepuodaray, «Permmkanus JJHK».

Ob6opynoBanue: Mojenu-amminkanuu «Yasoexnue JJHK u Tpanckpunmms», «brnocuntes 6enkay, «CtpoeHue
KIIETKI», MoJienb cTpykTypsl JTHK.

Tema S. PazMHoOkeHHe H HHANBUAYAJIBHOE PAa3BHTHE OPraHN3MOB.

KitetouHblii 1IUKI, WM JKU3HEHHBIH LUK KIeTku. MHTepdaza u mwuros. [Ipormecchl, mpoTekaromuie B
uaTepdasze. Perumkanus — peakmus matpuaHoro cuuTesa JJHK. Ctpoenme xpomocom. XpoMOCOMHBIH Habop —
KapuoTurn. JIMIIOWAHBIE W TaluIOMJHBIH XpOMOCOMHBIE HaOophl. Xpomaruabl. LluTonornyeckue OCHOBBI
Pa3sMHOXKEHHUS ¥ WHAWBUIYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xmetkn — Muto3. Cragmm mwuro3a. Ilpomeccsl, mpoucxonsmue Ha pasHBIX CTAAMAX MHUTO3.
Buonoruueckuit cMbICI MUTO3A.

[Iporpammupyemas rubeis KJIETKH — aroITo3.



@DopMBI Pa3sMHOKCHUS OpPraHU3MOB: OECIIOIOE W MOJIOBOE. Buapl OGecronoro pasMHOXKCHHS: [EICHHE
HaJ[BOE, TIOYKOBAHUE OJHO- ¥ MHOTOKJICTOYHBIX, CIOPOOOpa30BaHNE, BETETATHBHOE Pa3MHOXKEHHUE. VICKycCTBEHHOE
KJIOHUPOBaHHME OPTaHU3MOB, €r0 3HaUCHUE IS CENEeKLIUU.

[TonoBoe pa3MHOXKEHHUE, €ro OTINYHUS OT OECHOIIOTO.

Meiioz. Cramun meiiosa. Ilpomeccsl, mpoucxoasmIne Ha cTaanusax Meiiosa. [loBenenne xpomocoM B Meiio3se.
Kpoccunrosep. buonornueckuii cMbicia U 3HaUEHUE MEHO03a.

l'amerorenes — mporecc 00pa3oBaHUsI TOJIOBBIX KJIETOK Y JKMBOTHBIX. I10JOBBIE JKelle3bl: CEMEHHHMKU U
smaankd. OOpa3oBaHHMe M Pa3BUTHE ITOJIOBBIX KJIETOK — raMeT (CIIepMaTO30W, SIMIEKIEeTKa) — CIIEpMaTOreHe3 U
oBoreHe3. OCOOCHHOCTH CTPOCHHUS SIMLEKJIETOK U criepMaTo3onnoB. OmionoTsopenue. [TapreHorenes.

WunuBunyansHoe  pasButhe  (OHTOreHe3). OMOpHOHaNbHOE  pa3BUTHE  (IMOpHOreHe3).  OTarbl
SMOpPHOHAJIILHOIO  Pa3BUTHS y  TO3BOHOYHBIX  JKMBOTHBIX:  JAPOOJICHWE, TacTPyJsiLHs, OpraHOTeHE3.
IToctomOproHanpHOE pa3BUTHE. THUOBI TTOCTAIMOPHOHANBFHOTO PAa3BUTHS: MpAMOe, HEMpsMoe (JIMIUHOYHOE).
BrmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBL, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zsutre pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHHU, CTaIUU PA3BUTHUS.

JdeMoHcTpanum:

Tabmumer 1 cxembl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY», «/[BOWHOE OIIOZOTBOPEHHE Y IBETKOBBIX
pacteHuit», «BereraTuBHOe pa3sMHOKEHUE pacTeHUit», «J/leneHue kietkn Oakrepuit», «CTpoeHHE ITOJIOBBIX
KIETOK», «CTpoeHne XxpomMocoMbl», «Knetounslii mukim», «Pemmukanus JHK», «Mutosy», «Meio3y, «lIpsamoe u
HENPSIMOE pa3BUTUE, «['aMETOreHe3 y MIIEKOIUTAIOIINX U 4eJI0BeKay», «OCHOBHBIE CTaIUU OHTOTECHE3a.

O6opynoBaHMe: MMKPOCKOH, MuKpompenapaTsl «CrIepMaTo30MAbl MIEKOIHTAIOMIEroy, «SinekneTka
MIIEKOIHMTaloero», «Kapnokunes B KJIeTKax KOpeIIKa JIyKay, MarHUTHas MOJIeNIb-allIuInKaIus «JleeHnue KIeTkm»,
mozens JJHK, Mogens Merada3Hoi XpOMOCOMEI.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopaTtoprass pabora Ne 3. «HaOmromeHwe MuTO3a B KJIETKAX KOHYHMKA KOpPEIIKa JyKa Ha T'OTOBBIX
MUKpOIpenapaTax».

JlabopaTopHast pabota Ne 4. «/3ydeHne cTpOeHNU MOJIOBBIX KIETOK Ha TOTOBBIX MHKPOIPEapaTaxy.

Tema 6. HacjieACTBEHHOCTh H U3MEHYHMBOCTh OPraHN3MOB.

[lpeamer W 3amauu reHETHKH. VICcTOpusi pa3BUTHS TEHETHKH. Ponb IUTOJNOIMH M AIMOpPHOJIOTHH B
CTaHOBJICHHH T€HETHKH. BKiIam pOCCHHCKHX M 3apyOeKHBIX yYEHBIX B Pa3BUTHE T'€HETHKH. METOABI TC€HETHKH
(TubpumonoruuecKnii, IUTOT€HETHYECKUH, MOJIEKYIsApHO-TeHeTHdeckuit). OCHOBHBIC T'€HETHUECKHE MOHATHS.
I'eneTnueckast CHMBOJINKA, HCIIOIb3yeMas B CXeMaxX CKPEIMBaHHUH.

3aKOHOMEPHOCTH  HACJIC[IOBAHHWsI TNPHU3HAKOB, ycTaHoBieHHble [. Menaenem. Monorudpuanoe
CKpeliuBaHue. 3akoH eIuHO-00pasus THOPHIOB IIepBOro mokoneHusa. [IpaBwio poMHHHpOBaHMS. 3aKOH
pacuierieHus npu3HakoB. [ unoresa unctoTsl rameT. [lomHOE M HETOTHOE TOMUHHPOBAHUE.

JurubpunHoe ckpeniuBaHue. 3aKOH HE3aBHCHMOT'O HacJe0BaHHS MPU3HAKOB. LluToreHeTHyeckne OCHOBEI
JUTHOPUIHOTO CKpeIMBaHMs. AHAJIM3UPYIOIIee CKpPEelnIMBaHKUE. VICIob30BaHNE aHATM3UPYIOMIETO CKPEIIMBAHUS
JUIS OTIpeIeJICHIs TeHOTHIIA 0COOH.

CuennenHoe HaclefoBanue npuzHakoB. PaGora T. Moprana mo CHEIUIEHHOMY HACJE€OBaHUIO T'EHOB.
Hapymenue cuennenus reHoB B pe3yabTaTe KPOCCHHTIOBEPA.

XpOoMOCOMHas TeOpHUs HACIECCTBEHHOCTH. | eHeTHUEeCKHe KapThl.

I'enetuxa mosa. XpoMOCOMHOE OIpeeNieHHe MoJIa. AyTOCOMBI U IMOJIOBBIE XPOMOCOMBI. I'oMoramMeTHbIe 1
rereporaMeTHble opranu3Mel. HacnenoBaHue Npu3HaKoB, CLEMIIEHHBIX C MOJOM.

W3MmeHunBOoCTE. Buabl HM3MEHUYMBOCTH: HEHACHEJICTBEHHAs W  HacleACcTBeHHas. Pomp cpengsl B
HEHACJIeICTBEHHOH M3MEHYMBOCTH. XapaKTepUCTUKA MOAW(PHUKAIMOHHOW H3MEHYMBOCTH. BapHanuoHHBIA psin H
BapuanuoHHas kpuBas. Hopma peakuun npusHaka. KonauuecTBeHHbIE M KaueCTBEHHbIE NMPU3HAKM M UX HOpMa
peakun. CBoiicTBa MOIU(DHUKAIIMOHHONW N3MEHUYNBOCTH.

HacnencrBenHas, Wi reHOTHIIHYECKast, K3AMEHUUBOCTh. KOMOMHATHBHAS N3MEHYMBOCTL. Melo03 U MOJIOBOM
MpoIiecC — OCHOBa KOMOMHATHMBHON H3MEHYMBOCTH. MyTamMOHHAs HM3MEHYMBOCTh. Kiaccupukamuss MyTarwii:
TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MPpUYKHBI MyTaluid. MyTareHHble (JaKTOpbl. 3aKOH TOMOJIOTHYECKHX
ps0OB B HacieAcTBeHHOM n3MeHunBocTy H. 1. BaBuioga.

BresnepHast HacIeICTBEHHOCTh M U3MEHUNBOCTb.

I'enetuxa venosexa. Kapuotun dyenmoBeka. OCHOBHBIE METOIbI T'€HETUKU YEJIOBEKA: I'€HEATOTMYECKHI,
OJIM3HENOBBIM, IUTOI'CHETHYECKUH, OMOXMMHYECKUH, MOJICKYJIIpHO-reHeTHYecknii. COBpeMEHHOE OIpeeieHue
TEHOTHUIIA: IOJHOTEHOMHOE CEKBEHHPOBAHME, IE€HOTUIIMPOBAaHUE, B TOM uucie ¢ nomombto IIIP-ananuza.
Hacnencteennsie 3a001€BaHNs YeNOBeKa: FeHHbIE O0JI€3HH, 0OJIE3HH C HACIEICTBEHHON MPEAPacoNoKEHHOCTHIO,



XpoMocoMHble Oone3nn. ComaTndeckue u TreHepaTuBHblE MyTanuu. CTBOJOBBIE KIETKU. [IpHHIMIIBI 370pOBOTO
oOpa3a >KM3HH, [IUArHOCTHKH, IPOPHUIAKTUKHA U JICYEHHS TECHETHYECKUX Ooje3Heill. Menuko-TeHeTHIecKoe
KOHCYJIbTUpOBaHMEe. 3HaUCHNE MEJULIMHCKON I'CHETHKU B NPEAOTBPALLICHUH U JICYEHUN TeHETHYECKUX 3a00JIeBaHuii
9eJIOBEKa.

JdeMoHcTpanum:

Hoprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeer-Pecosckwmii, H. 1.
Basuios.

Tabmuner n cxemsl: «MOHOTHOPHIHOE CKPEIIMBAaHWE M €r0 IIUTOTCHETHYECKash OCHOBa», «3aKOH
pacIieIyieHnss M €ro IMTOTCHETHYeCKash OCHOBa», «3aKOH UYHCTOTHI TaMeT», «/IurnOpnmHOe CKpeIIMBaHHCY,
«{utonoruyeckne OCHOBBI AWTMOPHIHOTO CKpelIuBaHUs», «Melo3», «B3auMoneicTBHE alUIeIbHBIX T'€HOBY,
«'eHeTnueckue KapThl pacTE€HHM, )KUBOTHBIX U 4elloBeKa», «[ eHeTuka mosay, «3aKOHOMEPHOCTU HaclIeOBaHMUS,
CIIEIUIEHHOTO C TOJIOM», «KapHOoTHIBI 4YenmoBeka M >KHUBOTHBIX», «Bumpl m3meHunmBOoCTH», «MoOanpuKannoHHAS
M3MEHYMBOCTHY, «HacnenoBanue pesyc-paxropay, «I'eHeTHKa TpynI KpoBu», «MyTallMOHHAsS H3MEHUUBOCTDY.

O06opynoBaHue: Mojenu-anuMKanu «MoOHOTHOpHIHOE CKpelrBaHue», «HenoiaHoe TOMUHHUPOBaHUEY,
«durubpunHoe ckpemuBanue», «llepekpécT XxpoMocom», MUKPOCKON M MHKpompemnapat «/lposoduma» (Hopma,
MyTaIu (GOpMBI KPBUIBEB U OKPACKH Tela), Tepbapuii «['opoX IOCEBHON.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopatopHnast pabota Ne 5. «/3yueHne pe3ynbTaTOB MOHOTHOPHIHOTO M IUTHOPHIHOTO CKPEUIMBAHUS Y
JIp0o30¢ Bl HA TOTOBBIX MHUKPOIIPEIapaTax».

Jlabopatopras pabora Ne 6. «3yueHue MoAu(pPUKANMOHHON M3MEHYMBOCTH, MOCTPOCHHE BapUAIIMOHHOTO
psia U BapualMOHHOM KpUBOI».

JlabopaTopHast pabota Ne 7. « AHanu3 MyTanui y 1po30(iIbl Ha TOTOBBIX MHKPOIPEIapaTaxy.

[MpakTryeckas pabora Ne 2. «CocTaBiieHHE U aHATU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IpoLecc. 3apoKIEHHE CeleKUUM U noMmectukauus. Yuenue H. U. Basuiosa o
[EHTPaX NPOUCXOXKACHHS M MHOrooOpasus KyJIbTypHBIX pacTeHHH. LIEHTpBI TpPOMCXOXKACHUS NOMAITHHX
KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CEeNEKIMH. MacCOBBI M WHAMBHUAYAIbHBIH OTOOPHI B CENEKLUUH PACTeHUH U
KHUBOTHBIX. OmeHKa 3KcTepbepa. bian3kopoacTBeHHOE cKpemuBanne — nHOpuanHT. Ynctas ouaus. CkpernBaHue
qUCTBIX JUHUH. ['ereposuc, wiam rubpunHas cwia. HepoicTBeHHoe ckpelnuMBaHue — ayrOpuauHr. OTnanéHHas
ruOpuamzanysi u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W TOJy4YeHHUE MOJHILIONIOB. JIOCTIKEHUS CeNeKInu
pacTeHuii, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB.

BuoTexHoMOTHSA Kak OTpacib Mpou3BoAcTBa. [ eHHAS MHXECHEpHs. DTaIlbl co3naHus pekoMomHaHTHOH JTHK
U TPaHCTEHHBIX OpraHm3MoB. Kietounas nmxeHepus. KieTouHsle KyJnbTypbl. MHKpPOKIOHATBHOE Pa3MHOXKEHHE
pactenuii. KiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OpPraHU3MOB. OKOJOTHMYECKHE U
stndeckue npobiemsl. MO — reneTndyecky MoIUpUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapreuenko, M. ®. I1BaHoB.

Tabmuupr 1 cxeMbl: KapTa «LIeHTpBI TPOMCXOXKICHNUS U MHOT000pasus KyJIbTypHBIX pacTeHui», «Ilopos
JIOMAIIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHHI», «OTaanéHHas rudbpuanzanusy, «PaboTsl akanemuka M.
®. MUsanoBay, «llommmmonmus», «OOBEKTH OHOTeXHOJIOTHMY», «KIieTO4Hble KyJBTYpHl M KIOHHPOBAHHE,
«KoHcTpynpoBaHue 1 mepeHoc reHOB, XPOMOCOM.

ObopynoBaHne: MyJISDKH IUIOJIOB M KOPHEIUIOAOB JUKHUX (JOPM M KyJIBTYPHBIX COPTOB pacTeHHH, repoapuii
«CenbCKOXO03SICTBEHHBIE PACTEHUS.

JlaGopaTopHble ¥ IpaKTHYeCKHE Pa0OThI:

Okckypensi «OCHOBHBIE METOJbI M JOCTH)KEHMS CEJEKIWH PACTEHWH W JKMBOTHBIX (Ha CEJICKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIH YYacTOK, B TEIUIMYHOE XO3SMCTBO, JabopaTopuio
arpOYHHMBEPCUTETA WM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIONIMOHHAS 0MOJIOTHS.
IIpennoceIKu BO3ZHUKHOBEHUS SBOJIOIMOHHON TEOPUH. DBOJIOIMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.
BrusitHue 3BOMIOIMOHHON TEOPHUH Ha pa3BUTHE OHMOJIOTHUH M IPYTUX HAYK.



CBuzerenscTBa  JBONMIONMHU.  [laleoHTONOTHYECKHE:  TOCIEIOBATENbHOCTh  IIOSIBJICHHMS  BHIOB B
MAJICOHTOJIOTHIECKON JIETOMHCH, Tiepexoanbie Gopmbl. broreorpaduyeckue: cXoacTBO W pasnuuue GayH u ¢op
MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3M4us SMOPHOHOB DPAa3HBIX BUJIOB MNO3BOHOYHBIX. CpaBHHUTENIHHO-
AQHATOMHYECKHE: TOMOJIOTHYHBIC, AHAJOTWYHBIE, pPYAUMEHTApHbIC OpraHbl, aTaBU3MBL.  MOJEKYISIpHO-
OMOXMMHYECKHE: CXOICTBO MEXAHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIIMYECKHX IIyTeH y Bcex
OpPTraHU3MOB.

OpomonmonHas Teopus Y. JapsBuna. [Ipenmockiki BO3HMKHOBEHHUS NapBHHHU3MA. J[BIKyIIHE CHIIBI
SBOJIOLMH BHAOB 1O JlapBuHY (M30BITOYHOE Pa3sMHOKEHHE NPH OTPAaHWYCHHOCTH PECYpCOB, HEOMpencNEHHAs
M3MEHYMBOCTh, OOpH0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD).

Cunterndeckas Teopus 3Boatoru (CTO) u e€ 0CHOBHBIE MOJIOKEHHUS.

Muxpossomonus. [Tomymsmust Kak eIMHALA BUAA U BOJIIOLHH.

JBwxymue cuibl ((pakTopsl) 3BONIONMM BHAOB B NpHpoae. MyTallMOHHBIA Npoliecc W KOMOMHATHBHAs
M3MEHYMBOCTb. [lonynsoHHbIe BOJIHBI U Apei¢ reHoB. V3omsiuus u Murpanusi.

EctecTBeHHBIH 0TOOP — HAIPABIAIOMKN (GakTOp IBOIOIIH. DOPMEI €CTECTBEHHOTO 0TOOpA.

[IprciocoOneHHOCTh OPraHU3MOB KaK PE3yNbTaT 3BOJIIONUH. [IpuMepsl MPHCIOCOONICHUI Y OpraHU3MOB.
Apomop¢ho3bl U HIHO0-aAaNTALMH.

Bun n BumooOpasoBanme. Kpurepnm Buma. OcHoBHblE (OpMBI BHI000pa3oBaHUS: reorpaduyueckoe,
9KOJIOTUYECKOE.

MakpoaBomonust. Dopmbl  3BoIONMY:  (UIIETUYECKas, AMBEPreHTHAs, KOHBEPreHTHas, NapaiiebHas.
HeoOpaTiMOCTh BOJIIOIHH.

[IpoucxoxaeHne OT HECTIEHATM3NPOBAHHBIX IpenkoB. IIporpeccupyromas crienuanu3anys. ATanTHBHAsS
panuanus.

JdemoHcTpanum:

TToptpetst: K. JIunnel, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuit, K. M. bap, 2. I'ekkens, @. Mromnep,
A. H. CeBepuos.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoJbIId MO3BOHOYHBIX XHBOTHBIXY,
«Apxeonrtepukcy, «DopMmbel OOppOBI 3a cymiecTBoBaHME», «EcTecTBeHHBIII 0TOOpP», «MHOroobpasue copToB
pacTteHuil», «MHOrooOpasue Mopos XKUBOTHBIX», «llomynsaumy», «MyTannoHHas H3MEHYHBOCTEY, «ApoMOpGhO3bI»,
«Monoanantarun», «OOmas nereHepanus», «JIBIKyume cuiabl 3Bomolmu», «Kapra-cxema Mapipyra
nyremectBus Y. apsunay, «bopr0a 3a cymectBoBaHue», «I[IpucnocodIeHHOCTh opranu3MoBy, «I eorpaduyeckoe
BU1000pa3oBaHue», «IKOIOTHUECKOE BUA00OPa30BaAHHE.

ObopynoBaHue: KOJUIGKIMS HACEKOMBIX C pa3IMUYHBIMH THIAMH OKPAcKH, HA0Op IUIONOB M CEMSH,
Koytekus «lIpumeps! 3aIUTHBIX TPUCIIOCOOTICHUH Y JKUBOTHBIX», MO/ «OCHOBHBIC HAIPaBICHUS IBOJIOIUNY,
00béMHast Moziesb «CTpoeHHE TOIOBHOTO MO3Ta IMI03BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, Komiekuus «PopMbl COXpaHHOCTH MCKOIIAEMbIX KHBOTHBIX M PacTCHHUIN,
Mozenb ammnukanus «llepekpéct Xpomocom», BlaxkHble mnpenaparbl «Pa3zBuTtue Hacekomoro», «Passutne
JSITYHIKMY», MEKponpenapat «J{po3odunay (Hopma, Myraiuu GpopMBbl KPbLIIbEB H OKPACKH Teja).

JlaGopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnast padota Ne 1. «CpaBHeHHe BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

JlabopatopHas padota Ne 2. «Onucanue MpUCIOCOOICHHOCTH OPraHu3Ma i €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHe KU3HU HA 3emJie.

JloHayuHbIe MpeAcTaBIeHUS O 3apOXKACHHUH KU3HH. HaydHble THnoTe3bl BOZHUKHOBEHUS JKM3HM Ha 3emiie:
abuoreHe3 W maHcnepMusi. XHUMHYecKas OBOJIOUUS. AOHOTEHHBI CHHTE3 OpPraHMYeCKHX BELIECTB U3
HEOPraHUYECKUX. OKCHEpUMEHTalIbHOE IOATBEPKICHHE XHUMHUYECKOM oBosmronuu. HavampHble  3Tamsl
O6uonornyeckoir sBomroumu. I'mmoreza PHK-mmpa. ®@opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
MPOTOKJIETKH. [IepBrIe KIeTKH U UX 3BOIIOIHA. POPMHUPOBAHNE OCHOBHBIX TPYIIIT KHUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emie Mo dpaMm W mepuomgam. Karapxed. Apxelckass W MPOTEPO30MCKasl dPEHIL.
[Maneo3zoiickas spa u e€ mepuoasl: KeMOPHUICKUI, OPIOBUKCKUH, CHIYypUHCKHH, NEBOHCKHH, KaMEHHOYTOJbHBIH,
HEPMCKUI.

Me3o30lickas 5pa U €€ nepuoibl: TPUACOBbIM, FOPCKUI, MEIOBOM.

Kaiino3olickas 3pa 1 €€ nepuo/ipl: NaJeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KIMMaTa U TeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE ATallbl 3BOJIIOLUU PACTUTENBHOTO U
KHUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHHH W >KUBOTHBIX. llosBIeHHME, pacuBeT W BBIMHpPAHHE TPYI KHBBIX
OpPTraHU3MOB.



CucrtemMa OpPraHMYecKOro MHpa KakK OTpPaKeHHWE dBOMIOIMH. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI
OPTaHHU3MOB.

OBoumronus 4yeynoBeka. AHTPOMNOJOrUs Kak Hayka. Pa3BuTHe NpeAcTaBlIeHUI O MPOUCXOXKICHUM UYeIOBEKa.
Mertonsl u3ydeHus: anrponoreHesa. CXoACTBa U pa3IndMs 4YeOBEKAa U XKUBOTHBIX. CHCTEMAaTHUECKOE IMOJIOKEHHE
YeJIoBeKa.

Jwxymue cuisl (pakTopbl) aHTpomoreHe3a. HaciencTBeHHass W3MEHUMBOCTH M €CTECTBEHHBIH OTOOP.
OO1ecTBeHHBIH 00pa3 )KU3HH, M3TOTOBJICHHE OPYAUI TPyia, MBIILUICHHUE, PeUb.

OCHOBHBIC CTagMM W BETBH O3BOJIIOIMM 4YEJIOBEKA: AaBCTPAIONUTEKH, YenoBek yMmenbld, Yemosex
npsamoxonamuii, YenoBexk HeaHaepTanbckuil, YenoBek pa3yMmHblii. Haxonkum HCKOmaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHUS, 00JIaCTh pacrpoCcTpaHeHus, 00bEM IrOJIOBHOTO M0O3ra, 00pa3 >KH3HH, OPY/IHs.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOHAHAs (eBpasWiCKas), HErpo-aBCTPATOHIHAS
(’xBaTtopuabHas), MOHTOJIOMIHAS (a3MATCKO-aMepUKaHCKasi). YepTel MPHCIOCOOICHHOCTH IIpeICTaBUTEICH
9eJI0OBEYECKUX pac K yCIOBUAM CyllecTBOBaHUA. EqunHcTBO yenoBedyeckux pac. Kpuruka pacuszma.

JdemoncTpanum:

Hoprpetsr: @. Penn, JI. [lactep, A. U. Omapun, C. Muep, I. FOpu, U. dapBus.

Tabmuer u  cxemsl: «BosaukHOBeHMe CoONHEUHOW CHCTEMBI», «Pa3BHUTHE OpraHMYECKOro MHpPay,
«PactutenpHas kietkay, <« KuBoTHas kieTka», «lIpokapuoTuueckas KieTka», «CoBpeMeHHas cHucTeMa
OpPTaHHYECKOro Mupa», «CpaBHEHHE aHATOMHYECKHX 4YEPT CTPOCHHS YeJIOBEKa M YEIOBEKOOOPA3HBIX O0E3bSIHY,
«OCHOBHbIE MecCTa NaJCOHTOJOTHYECKHX HAXOMOK IPEIKOB COBPEMEHHOI'O dYeloBeKa», «JlpeBHeHmime momm»,
«/IpeBHue monu», «IlepBble COBpEMEHHBIE JII0IU», «UeoBeuecKue pachi».

Ob6opynoBanue: Mynsxu  «IIpoucxoxxaeHue dyenmoBeka» (OIOCTBI  aBCTPAJONMUTEKa, NUTEKaHTPOIIa,
HeaH/epTalblla, KPOMAHbOHIIA), CICTNKH WM M300paXCHUSI KaMEHHBIX OpYIHH NMEpBOOBITHOTO YeNIOBEKa (KaMHH-
Yommepsl, pyomna, ckpebiia), TeOXpOHOJOrnYecKas TaOyuna, KoyuleKiusi «DPopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTCHUI».

JlabopaTopHble U IPpaKTHYecKUe padoThI:

IIpaktrueckas padora Ne 1. «M3yueHne HCKOMAEMBIX OCTATKOB PACTEHUI 1 JKUBOTHBIX B KOJUICKIIHX).

OKcKkypeuss «OBOJIOIMS OpPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIH WINM KpaeBeT4eCKUi
My3ei).

Tema 3. OpranusMbl M OKPYKaOLIAs cpeaa.

OKkonorus Kak Hayka. 3aJadyd M pasfelbl 3KOJIOTMH. MeETombl HSKOJOTHYECKHUX HCCIEeIOBaHU.
DKOJIOTHYEeCKOe MUPOBO33PEHNE COBPEMEHHOTO YeIOBEKa.

Cpenpl 00MTaHUSI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/1yIIIHAS, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs.

Okonorndeckue ¢axropsl. Knaccudukanms skonmormdecknx (pakTopoB: aOMOTHUECKHE, OMOTHYECKHE H
aHTpornoreHHsle. JlelcTBre IKOIOrHYeCKUX (aKTOPOB Ha OPraHU3MBbI.

Abnornueckue GakTophl: CBET, TeMIlepaTypa, BiaxHOCTb. Poroneproansm. IlpucrocodieHns opraHn3MoB
K AeficTBUIO abnoTnueckux (akropoB. bronornueckue puTmel.

buornueckue dakropsl. Buibl 6MoTHUECKMX B3aMMOICHCTBHIT: KOHKYPEHIINS, XMIIHUYECTBO, CAMOMO3 U €T0
dhopwmel. [Tapazutusm, koomeparus, MyTyaan3M, KOMMEHCATN3M (KBapTUPAHCTBO, HAXJICOHMUECTBO). AMEHCAIN3M,
HeWTpaym3M. 3HaueHWe OHOTHYECKMX B3aMMOJECWCTBMH JUI1 CYIIECTBOBAHHMS OPraHW3MOB B IPHPOIHBIX
coo0mIecTBax.

DKOJIOrHYeCcKue XapaKTCPUCTUKN  TOIYJIALNHN. OCHOBHBIE TIOKa3aTen TMOMYJIAIIAN: YHUCJICHHOCTb,
IUIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JJnHaMUKa YMCICHHOCTH TOMYJIALUN U €€ PeryIIsis.

JdeMoHcTpanum:

IToptpertsr: A. I'ymbomnsar, K. @. Pynse, O. I'ekxens.

Tabmuuer u  cxembl: kapta «lIpupomnbsle 30HBI  3emu», «Cpenpl OOWTaHHMS  OpPraHM3MOBY,
«Doroneproanzm», «l[lomymsiunm», «3aKOHOMEPHOCTH POCTa YMCICHHOCTH TOMYJSIMHA HH(Y30pHU-TY(EIBKUY,
«Iumesble nenmny.

JlabopaTopHbie H MpaKTHYecKHe padoThI:

Jlabopatopnast padota Ne 3. «Mopdornornueckre 0COOEHHOCTH paCTeHUH U3 Pa3HbIX MECT OOMTaHUS.

JlabopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

IIpaktuueckas pabora Ne 2. «[Toac4€T MIOTHOCTH MOMYJISINI Pa3HbIX BUJOB PACTCHHID.

Tema 4. Coo0mecTBa ¥ IKOJOTHYECKHE CHCTEMBI.

Coo01miecTBo opraHu3MoB — OnoreHo3. CTpyKTypsl OMOIIEHO03a: BUIOBAs, IPOCTPAHCTBEHHAs, TpodruuecKkas
(rmmmeBast). Buner-nomuaanTel. CBs3u B OnoteHO3€.



DKOJIOTHYECKHE CHUCTeMBbI (9KocucTeMbl). TloHATHE 00 dKOcHMcTeMe M OmoreorneHoze. DYHKIIMOHATLHBIC
KOMITOHEHTBI 3KOCHCTEMBI: NPOAYLEHTHI, KOHCYMEHTBI, PEAyLEHThl. Kpyropopor BemIeCTB M NOTOK SHEPTHH B
skocucreme. Tpoduueckue (NHUIIEBBIE) YPOBHU 3KOCHCTEMBI. [lnieBble menu U cetH. OCHOBHBIE ITOKa3aTeIH
9KOCUCTEMBI: OnoMacca, MPOAYKIHs. JKOJOTHIECKUe MUPAMUIIBL: ITPOLYKINH, YHCIEHHOCTH, OnoMacchl. CBoMCTBa
9KOCHCTEM: yCTOHYNBOCTD, CAMOPETYIIALNS, pa3BuTHe. CyKIeccus.

[IpuponHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03EP U PeK. DKOCHCTEMA XBOWHOTO MM ITHPOKOINCTBEHHOTO Jieca.

AHTPONIOTEHHBIE 3KOCHCTEMBL. ATpPOIKOCHUCTEMBI. YpOo3kocucTeMbl. brojorndeckoe W XO3sIHCTBEHHOE
3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

BropazHoobpas3ue kak (akTop ycTOWIHBOCTH dKocucTeM. CoXpaHeHHE OMOJIOTHYECKOTO pa3sHOoOoOpasus Ha
3emue.

Yuenne B. U. Bepnanckoro o 6uocdepe. ['panunipl, coctaB u ctpykrypa 6rocdepsl. JKuBoe BemecTso u ero
¢yaxaun. OcoOeHHOCTH OHOChephl Kak TI00aIbHOW SKOCHCTEMBI. JIHHAMIYecKoe paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE LMKJIBI JJIEMEHTOB (yriepoja, a3oTa). 30HaJbHOCTb
o6mocdeprr. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3eMin. AHTPONIOTeHHBIE W3MEHEeHHs B Omocdepe. ['modanbHBIe SKOTOTHYECKHE
poOIeMBI.

CocymiecTBOBaHHE MPHPOABI W denoBedecTBa. CoxpaHeHHE OMOpPa3HOOOpasWsi KaKk OCHOBA yCTOWYHMBOCTH
6uocteprl. OCHOBa paMOHAIBHOTO YNPABICHUS NPHUPOIHBIMH PECypcaMH M MX HCIIONb30BaHHE. JlocTihkeHHs
6MOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpanum:

Iloptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. BepHanckuid.

Tabmuupl 1 cxemsl: «[lumessie nenn», «bruoneHo3: coctaB u crpykrypa», «lIpupoaHbie coobuiecTBay,
«lenu mnutaHus», «OKkojoruyeckas nupamunay, «buochepa m denoBek», «IKOCHCTEMa MIMPOKOIUCTBEHHOTO
necay, «DKOCHCTeMa XBOWHOTO Jeca», «buoneHo3 Bomoéma», «ArporeHos3», «l[IpumepHble aHTPONOTEHHBIC
BO3JICHCTBUS Ha NPHUPOAY», «BakHeWIIme HCTOYHHWKM 3arps3HEHHs BO3IyXa WM TPYHTOBBIX Boay», «[louBa —
BaXKHeMIIas cocrapisitomas ouocepsr», «Daktopbl aerpamauuu nous», «llapHukoBwiit dddext», «DakTophl
paaroaKTUBHOTO 3arpsi3HeHHss Ouocdepb», «OOmas crpykrypa Ouochepsl», «PacnpocTpaHeHHe S>KU3HH B
6uocteper, «O30HOBHIH 3kpaH Onochepsl», «KpyroBopoTt yriepona B 6nochepe», «Kpyropopor a3ora B mpupoae.

O0opyznoBaHue: MoJenb-aniuIuKaus «TunuaHple OMOLEeHO3b», TepOapuil «PacTuTenbHbIe COOOIIECTBAY,
kojutekuu «buonenosy, «BpeanTenn BaKHEHIINX CEJIbCKOXO3SHWCTBEHHBIX KYJIBTYP», repOapuu U KOJUICKLUH
pacTeHuil M KMBOTHBIX, NPUHAIJIEKANINE K PAa3HBIM AKOJOTMYECKHM TIpYIIaM OJHOro BHAa, KpacHas KHuUra
Poccuiickoit @eneparum, n300paXKeHHUST OXPaHAEMBIX BUIOB PACTCHUN M JKUBOTHBIX.



IINTAHMPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110 BUOJIOI'M HA BA30OBOM YPOBHE
CPEJJHEI'O OBIIETI'O OBPA3OBAHI A

Cornacuo ®I'OC COO, ycraHaBnuBaroTcs TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOy4aroUMMHUCS
IPOrpaMM CPEIHETo OOLIero 00pa3oBaHMsA: IMYHOCTHBIM, METAIIPEAMETHBIM M IIPSIMETHBIM.

JIMIJHOCTHBIE PE3YJIBTATBI

B cTpykType IIHMYHOCTHBIX pe3ylIbTaTOB OCBOEHHs IpeaMmera «bHONOTHA» BBIAEICHBI CIEIYIOINE
COCTaBJIAIOLINE: OCO3HaHWE OOYYaIOMIMMHCS POCCHICKOW TPaKTaHCKOW MISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSATENILHOCTH M CaMOONPE/ICICHHIO, HaJIMYMe MOTHBALMM K OOyYeHHIO OuoJoruy,
I[eJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX yOCKACHUH JIMTHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH M HCTOPHIECKUX
TpaauUMH Pa3BUTHs OHMOJIOIMYECKOrO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYArOLIMXCsl PYKOBOJICTBOBATHCS B
CBOEI1 IeSTENEHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU, ITPUCYIIUMH CUCTEME OHOJIOTHYECKOT0 00pa3oBaHus,
HaJIMYHE 3KOJIOTHYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh LIENH U CTPOUTH KU3HEHHBIC TUIAHbI.

JInqHOCTHBIE pe3ynbTaThl OCBOCGHUS npenMmera «buomorms» mocTuraroTcs B EOMHCTBE YUeOHOW W
BOCTIUTATEIbHON JEATENbHOCTH B COOTBETCTBHM C TPAJULIHUOHHBIMU POCCHUICKHMMH COIHMOKYJIBTYPHBIMH,
HCTOPHYECKUMH W J[yXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHATHIMH B OOIIECTBE IPaBWIAMH M HOPMaMH
MIOBE/ICHHS M CIIOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHMS, CAMOBOCIIUTAHHS M CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3ULIMHU JINYHOCTH, MaTPUOTU3MA, YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY, YEJIOBEKY Tpy/Ja U CTapIieMy ITOKOJIEHHUIO,
B3aUMHOTO YBa)XKCHHUs, OEpeKHOr0 OTHOIICHHS K KyJIbTYpHOMY HACJEIHI0O M TPaJULUSIM MHOTOHALMOHAJIbHOTO
Hapoga Poccuiickoit denepanuu, npupoae U OKpyxKaroliei cpeae.

JImuHOCTHBIE pe3ynbTaThl OCBOEHHS y4deOHoro mpenmera «buomorus» MOMKHBI OTpaXkaThb TOTOBHOCTh U
CIOCOOHOCTh 00Y4YaIOIIMXCSl PYKOBOACTBOBATHCSI C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JITMYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPCHHHUX yOEKIEHHH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM LIEHHOCTIM
POCCHICKOTO O0OIIeCTBa, pacHIMpEeHHE JXM3HEHHOTO OIBITA W ONbITa ACATEIBHOCTH B MpOLECcCe peann3anui
OCHOBHBIX HallpaBJICHHH BOCTIUTATEIbHOH AESITEIHHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCcKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMK OO0ydaromerocs Kak aKTHBHOTO M OTBETCTBEHHOTO UJIEHA
POCCHICKOro 00ILIEeCTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00513aHHOCTEH, yBa)KEHHE 3aKOHA U IIPABOIIOPS/IKA,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATENHHOCTH NPH CO3JaHWM YYEOHBIX NPOEKTOB, PEHICHUH
y4eOHBIX M MTO3HABATENbHBIX 33/1a4, BHITIOJIHEHUH OMOJIOTHYECKUX KCIICPUMEHTOB;

CIOCOOHOCTH OTpPENeNiATh COOCTBEHHYIO ITO3UIMIO MO OTHONICHHIO K SBJICHHAM COBPEMEHHOHN XH3HH U
0OBSCHATE €€;

yYMEHHE YUYHUTHIBaTh B CBOMX JIEHCTBHSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOZEHCTBHUS JIIOJCH C
pa3HBIMH YOeXKIEHUSIMH, KyJIbTYPHBIMH IIECHHOCTSMH M COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIpOIleCCE COBMECTHOTO BBINOJHEHUS Yy4YeOHBIX, IMO3HABATENBHBIX H
WCCIIEZIOBATEIbCKUX 3a/1ad, YBaKHTEJHFHOTO OTHOUIEHWS K MHEHHIO OIIIOHEHTOB MpPH OOCYXICHHH CHOPHBIX
BOIIPOCOB OHOJOTMYECKOTO COEPIKaHUS,;

FOTOBHOCTh K T'YMaHUTapHOUN U BOJIOHTEPCKOMN AESATEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUHCKON I'Pa’kAaHCKON MAESHTUYHOCTH, TATPHOTH3MA, YBAXKEHHUSI K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTU nepel PoauHOH, ropaoctu 3a cBOW Kpai, cBOX PonuHy, CBOH f3BIK U KYJBTYpY,
MPOIIJIOE U HACTOSIEE MHOTOHAIMOHAIBHOTrO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEAMI0O U MaMITHUKAM MPHUPOJBI, AOCTHXEHUsM Poccum B
HayKe, HCKYCCTBE, CIIOpTE, TEXHOJIOTHUSX, TPYE;

CHOCOOHOCTH OIICHMBATH BKJIAJ POCCHHCKHAX YYEHBIX B CTAHOBIICHHE W PAa3BUTHE OHMOJIOTHH, MOHUMAaHHSI
3HaYeHMs1 OMOJIOTHH B TIO3HAHUH 3aKOHOB NIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO O0IIECTBa;

naerHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIn0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMUS:

OCO3HaHME AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPO/a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CHOCOOHOCTh OIIGHHMBATh CUTYAaIMI0O W TPHHAMATh OCO3HAHHBIE DPEIICHHS, OPUEHTHPYSICh Ha MOpPAJBHO-
HpPaBCTBEHHBIE HOPMBI U IEHHOCTH;



OCO3HaHHE JINYHOTO BKJIa/la B TOCTPOSHHUE YCTOWIMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POAWTEISIM, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO IPHHATHA
LIEHHOCTEH ceMEeHHOM JKU3HHU B COOTBETCTBUH C TpaJULIMAMK HapoaoB Poccuwy;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

3CTETHYIECKOE OTHOIICHNE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYIHOT'O ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZia, OOIECTBEHHBIX OTHOIICHHH;

MOHMMaHKE SMOLOHAIBHOTO BO3ICUCTBHS )KUBOM MPUPO/IBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKCHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMIICHHE IPOSIBISITH Kaue€CTBA TBOPUECKOM
JIUIHOCTH;

5) ¢usuyeckoro BocnuTaHusA, (OPMHPOBAHUS KYJIBTYPHI 3/0pPOBbS H JIMOLHMOHAJILHOIO
OnaromoJyqus:

MOHUMAaHAE W peaju3alus 37J0pOBOTO0 M 0e30macHOro oOpasa >KM3HM (3I0pOBOC NMUTAaHWE, COOIIOJCHHE
TUTHEHUYECKUX TpaBWI M HOPM, COAlaHCUPOBAaHHBIH PEXUM 3aHATHH M OTIbIXA, peryisipHas Qu3ndeckas
aKTHBHOCTH), OEpEeXHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHUS K COOCTBEHHOMY (H3MYECKOMY H
MICUXWIECKOMY 37I0POBBIO;

MOHMMaHKE IEHHOCTH IIPAaBWJI HHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacCHOTO MOBEICHUS B CHUTYAIMSIX,
YIPOKAIOLIHMX 3I0POBBIO M )KU3HH JIOJCH;

OCO3HAaHHWE IIOCICACTBHH M HENPHUATHS BPEOHBIX NPHUBBIUCK (YMOTPEOJCHUS ajKOTONsl, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0Io0ue;

TOTOBHOCTh K aKTHBHOW IEATENLHOCTH TEXHOJOTMYECKOW M CONMAIBHON HAIpaBICHHOCTH, CIIOCOOHOCTH
WMHHIMHMPOBATh, IUIAHKPOBATh U CAMOCTOSITENILHO BBIIOJIHSITD TAKYIO JETEIbHOCTS;

MHTEpeC K pa3iuyHbIM cepaM mpodeccHoHaNnbHON AeSTebHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMIO ¥ CaMOOOPa30BaHMIO Ha MPOTSHKECHNH BCEH XKHU3HHY;

7) 3K0JI0rN4€eCKOro BOCIIMTAHUS:

OKOJIOTMYECKH 1IeJIec000pa3Hoe OTHOIIEHHE K IPUPOAE KaK HCTOYHHMKY J>KM3HM Ha 3emie, OCHOBe eé
CYIIIECTBOBAHNS;

TMIOBBILICHHE YPOBHS SKOJIOTMYECKON KYJbTYpBI: IPHOOPETEHUE OIBITA IJIAHUPOBAHKS ITIOCTYIKOB ¥ OLCHKH
MX BO3MOXHBIX MMOCJIEACTBUI AJIsl OKPYXKAIOLIEH Cpe/bl;

0CO3HaHHE II100aIFHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM 1 ITyTeil nX pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh NPHOOpEeTaeMble NPH M3YYEHHH OWOJIOTMH 3HAaHUS M YMEHUS ITIPH PELICHUH
npoOJieM, CBSI3aHHBIX C PAlMOHAIBHBIM MPHPOJIONONIB30BaHUEM (COOJIOJICHUE IMPaBUII MOBEJACHHUS B HPUPOJIE,
HaIpaBJIeHHBIX Ha COXPAaHEHNE PABHOBECHS B KOCHCTEMAX, OXpaHy BHOB, SKOCHCTEM, OHochepbl);

AaKTHBHOE HENpUATHE JEHCTBUH, NPHHOCAIINX Bpel OKpyXKamolled NpPUPOJHON cpexe, YMEHHE
MPOTHO3UPOBATh HEOJIArONPUSATHBIC IKOJOIMYECKUE MOCIEACTBHS IIPEIPUHUMAEMbIX JIEHCTBUI M MPEIOTBpaIlaTh
uX;

HaJlMYhe pa3BUTOTO OKOJOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KyJBTYpPBl, OMbBITa AEATeILHOCTH
9KOJIOTMYECKON HAaNpaBjIeHHOCTH, YMEHHs PYKOBOJCTBOBATbCS MMM B IO3HABATEJbHOW, KOMMYHHKATHBHOW U
COLIMAILHOMW TPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOM /IS TEIbHOCTH YKOJIOTHUECKON HAPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BHTHA HAayKH H
OOIIIECTBEHHOW IMPAaKTUKH, OCHOBAaHHOTO HAa JHAaJore KYyJBTYpP, CIOCOOCTBYIOLIEIO OCO3HAHUIO CBOEr0 Mecra B
MOJMKYJITYPHOM MUPE;

COBEpIIEHCTBOBAHME SI3BIKOBOI M YMTATEIBCKOW KYJIBTYPhI KaK CPE/ICTBA B3aMMOJICHCTBHS MEXy JIIOAbMHU
Y [TO3HAHHS MHPA;

MOHMMaHKe creuudukn OMOJOTMH KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUM PALMOHAIBHOTO
HAayYHOTO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO TIPEJCTABICHHS 00 OKPY)KAIoIeM MHPE Kak O €IUHCTBE IPHPOIbI,
YyejoBeKa W OOlIEeCTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PellIeHUH Mpo0JIeM COXpaHEeHHs MPUPOTHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OWOJOTHH JUIS COBPEMEHHOW IUBWIM3AIMH: OOECICUCHHS HOBOTO YPOBHS
PasBUTHsT MEIULMHBI, CO3JaHHE IEPCHEKTUBHBIX OHOTEXHOJIOTMH, CIIOCOOHBIX peIIaTh PEeCypcHbIE MPOOIEMBI
pa3BHUTHsSI YEJIOBEUECTBA, IOMCKA ITyTeH BbIXOJIA U3 I0OATBHBIX KOJIOTHYECKHUX MPo0sIeM U oOecrieueH s nepexoaa



K YCTOHYMBOMY DPa3BUTHIO, PalMOHAIFHOMY HCIIOJB30BAaHHIO NPUPOIHBIX PECYpcoB U (HOPMUPOBAHUIO HOBBIX
CTaHJAaPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IIOJIyYEHHM OWOJIOTMUECKMX 3HAHWM B LENSAX IOBBINICHUS OOLIEH KyJIbTYpHI,
€CTECTBEHHO-HAY4YHOW TPaMOTHOCTH, KaK COCTaBHOM YacTW (YHKIMOHAILHOH TPaMOTHOCTH OOYYalOIINXCS,
(hopMupyeMoii ipu U3ydeHUH OHOJIOTHH;

NOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHUSA, HCIONB3YyeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJIy4aeMble 3HAHMS JUISl aHAJIU3a U OOBSICHEHUS SIBJICHUH OKPYKAIOIIEro MUPa M TPOUCXOISIINX B
HEM M3MEHCHUI, yMEHHe JellaTh 000CHOBAHHEIC 3aKIIIOYCHHUS HA OCHOBE HAYYHBIX (DaKTOB W MMEIOIINXCS JaHHBIX C
LeJIBI0 TTOTYYeHNUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOJIb30BaTh OMOJOTUUECKHE 3HAHMS VIS PELICHHs MpoOJeM B peanbHbIX
JKM3HEHHBIX CUTYalUsX;

OCO3HAHWE  LEHHOCTH  HAy4YHOH  JESATCNIBHOCTH, TOTOBHOCTh  OCYIIECTBIISITH  HPOSKTHYIO U
MCCIIEI0BATENIbCKYIO ACATEIbHOCTh HHANBUYaIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY ITOJYYEHHIO
HOBBIX 3HAHHMI1 10 GHOJIOTUH B COOTBETCTBUH C KU3HEHHBIMHU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3ymbTaThl OCBOCHHS YUeOHOTO mpeamera «BHONOTHS» BKIIOYAIOT: 3HAYUMBIC IUIS
(hopMupOBaHUS MHPOBO33PEHHS O0YUAOIINXCS MEKIUCIUIUTHHAPHBIE (MEXIIPEIMETHBIC) OOMCHAYYHBIC TIOHATHS,
OTpaXKaloIINe LEJIOCTHOCTh HAay4YyHOH KapTUHBI MHUpa M CHEUU(HUKY METOJOB IIO3HAHMS, HCIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX (BEMICCTBO, PHEPTHUs, SBICHHE, IPOIECC, CHCTEMa, HAYYIHBIH (aKT, NPUHIIHI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHWs, WCCICIOBaHWE, HAONIONeHNe, W3MEpPEeHHe, OSKCICPHUMEHT U JPYTHX),
YHUBEpCallbHbIe YyueOHble AEHCTBUS (TO3HABaTEJIbHbIC, KOMMYHUKATUBHbBIC, PETYJIATHUBHBIC), OOECIIEUHBAIOIIUEC
dbopmupoBanre (HYHKIIMOHAIBLHOW TPAMOTHOCTH M COIHAIBHONH KOMIICTCHIIMM OOYYaIOIIMXCs, CIIOCOOHOCTh
00yJaromuxcs WUCIOIb30BaTh OCBOCHHBIE MEKIMCHUIUIMHAPHBIC, MHPOBO33PEHUCCKIE 3HAHUS U YHHBEpCAIbHBIC
ydeOHbIe TeHCTBUS B MO3HABATEIbHOM U COIMAIBHOMN MPaKTHKE.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS IPOTPaMMBbI CPETHET0 001Iero 00pa3oBaHusl JOIDKHBI OTPaXKaTh:

OByageHne yHHBePCAJIbHbIMH YUeOHBIMM NI03HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JOrHYecKHe AeiCTBHA:

CaMOCTOATENbHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIONIB30BaTh MPHU OCBOCHWUHU 3HAHUI MPHUEMBI JIOTHUECKOTO MBINUICHHUS (aHaln3a, CHHTE3a, CPaBHEHH,
KinaccuuKanuy, OOOOIIEHN), PACKPHIBATh CMBICH OHOJIOTUYECKUX TOHATHH (BBIOCNATH WX XapaKTepHBIC
MPU3HAKHU, YCTAHABJIMBATH CBSI3U C IPYTUMHU MOHSATUSIMHK);

OTIpeNIeNATh eNIN ACATENbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUH UX JOCTHKECHHUS, COOTHOCHTD PE3yNbTaThl
JIESITENIBHOCTH € MOCTABJIEHHBIMU LIEJISIMH;

HCIIOJIE30BaTh OMOJIOTHYCCKIE OHATHS U 00BsICHEHUsI (DaKTOB W SBJICHUH KUBOW PUPOJIEI,

CTPOUTH  JIOTUYECKHE PpaCCyXJeHUS (MHIYKTHBHBIE, JCAyKTHUBHBIC, TIO aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH H MIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, POPMYIHPOBATh BEIBOBI M 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJENbHBIE CpPEACTBAa AJSl IMPEACTaBICHUS CYLIECTBEHHBIX CBSI3€M M OTHOLUEHUH B
M3y4aeMbIX OMOJIOTHUECKHMX OOBEKTaxX, a TakKe MPOTHBOPEYMH pPa3HOIO pOJA, BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTaH pEIICHWS MpoOJIeMbl C Y4ETOM aHaiW3a WMEIOMIMXCS MaTepHalbHBIX U
HEMaTepUajbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESTEIHHOCTH, OICHWBATh COOTBETCTBHE PE3YNIBTATOB IIEJISIM, OIIEHHBATH PHUCKHU
MOCJIEACTBUM JEATENbHOCTH;

KOOPJWHUPOBATh ¥ BHINOJNHATH Pab0OTy B YCIOBHAX PEalibHOTO, BHPTYAJIBHOTO M KOMOWHUPOBAHHOTO
B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NIPU PEIICHUH KU3HCHHBIX IPOOJIEM.

2) 0a30BBIe HCCIET0BATENbCKHE TeiiCTBUSA:

BIAAeTh HABBIKAMH Yy4eOHO-MCCIIETOBATEIbCKON W IPOEKTHON MIESATEIbHOCTH, HABBIKAMHU pPa3peIIeHUs
mpo6JeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIEHOMY MOMCKY METOMOB PEIICHHS NMPaKTHYSCKUX 3aad,
MPUMEHEHHUIO Pa3INYHBIX METOJOB MMO3HAHUS;



UCIIONB30BaTh PA3IMYHBIE BUABI ACATCIHHOCTH IO IOIYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
npeoOpa30BaHHIO0 M MPUMEHECHMIO B YUCOHBIX CHTYaIMAX, B TOM YHCJIE NPH CO3AAHUM yIEOHBIX M COLMAIBHBIX
MPOEKTOB;

(opMHpoBaTh Hay4HBIH THI MBILUICHHS, BJIaJCTh HAyYHOH TEPMHHOJIOTHEH, KIIOYEBBHIMU MOHATHUSMH H
METOJIaMHU;

CTaBUTh W (HOPMYIHPOBAaTH COOCTBCHHBIC 3aJadyd B OOpPA30BaTEIbHONW MAESATEIBHOCTH M IKM3HCHHBIX
CUTYaIUsIX;

BBIABJIATh IPUUNHHO-CIICACTBEHHBIE CBA3M M aKTYaJU3HPOBATh 3aJady, BBIABHIATh THIOTE3Y €€ pEIICHNUS,
HaXOAWTh apIyMEHTHI JUIA JOKa3aTeIbCTBA CBOMX YTBEPKACHHUH, 3aJaBaTh MapaMeTPhl U KPUTEPUH PELICHHS;

aHAIM3MPOBATh IOJYYEHHbIE B XOJE pEIICHHWs 3a/Ja4d pe3yibTaThl, KPUTHYECKH OIICHMBATh UX
JIOCTOBEPHOCTBH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYaLUsIM, OLICHUBATh IIPHOOPETEHHBIHN OIIBIT;

OCYLIECTBIISITH LeJICHANPABJICHHBIN TIOMCK MEPEeHOCa CPENCTB U CIIOCOO0B JEUCTBHS B MPO(HECCHOHATBHYIO
cpeay;

YMETb IEPECHOCHUTH 3HAHMS B TO3HABATEIBbHYIO U IIPAKTHUECKYIO 00IACTH KU3HEAESATEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00NIacTeif;

BBIJIBUI'aTh HOBBIC WJEH, MpeIylaraTb OpUIMHAIbHBIC MMOJXOJbl U PEIICHHs, CTABUTh MPOOJIEMBbI U 33j1a4H,
JIOIYCKAFOIIHE allbTePHATHBHBIC PEIICHUSL.

3) pabora ¢ undopmanmei:

OPHEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIMHK (TEKCTe Yy4eOHOro MocoOusl, HayYHO -TIOIYJIIPHON
JauTepaType, OWOJOTMYECKHX CJIOBAapsIX W CHPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MJaHHbIX, B lIHTepHere),
AQHATM3MPOBAaTh HMH(OPMALMIO pa3IMYHBIX BUAOB M (OPM TPENCTaBICHUS, KPUTUYECKH OICHUBATh €€
JIOCTOBEPHOCTb M HEITPOTHBOPEUHBOCTB;

(dhopMynHpoBaTh 3anpochkl W HPUMEHSTH pPa3IM4YHbIE METOIBl NPU IMOMCKE M OTOOpEe OHMOJIOrMYecKOon
nH(popManuy, He0OOXOIUMOH IS BBITOJHEHNS yIeOHBIX 3a1ad;

MpUOOPETaTh OMBIT HUCIOJIB30BAHUS MH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh
KyJIbTYpYy aKTHBHOTO HCIIOJIb30BaHUsI PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOMpaTh ONTHMalbHYIO (OpMy NpeicTaBieHHs OHOJIOrHYecKOoW MH(POPMAIHMU (CXEMBI,
rpaduKy, THarpaMMBbl, TaOJIUIBE, PUCYHKH H IPYTOL);

UCIIONIb30BaTh HAay4YHBIH SI3bIK B KauecTBE cCpeAcTBa INpH pabore ¢ Ouosornueckod HHoOpMarmeit:
NPUMEHSTh XHUMHUYECKHE, (PU3UUECKHE KM MaTEeMaTHYeCKHE 3HAKM M CHUMBOJBI, (OpMyJbl, abOpeBHATYpy,
HOMEHKJIATypY, UCIIOJIb30BaTh U IIPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMUYECKHE CPECTBA HATIISITHOCTH;

BJIaI€Th HaBBIKAMHM PACTIO3HABAHMS M 3aIINTH HH(GOPMAINU, HHPOPMAMOHHOH 0€3011aCHOCTH JINYHOCTH.

OBgJj1aieHNe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMY J1€CTBHSIMM:

1) oOmenue:

OCYIIECTBIISITH KOMMYHHKAIIMX BO BCeX cdepax KHU3HU, AKTUBHO YIaCTBOBAThH B AUAJIOTE WIIH JUCKYCCHH IO
CYIIECTBY 00CYyK/JaeMoil TeMbl (YMEHHE 3a]]aBaTh BOIPOCHI, BBICKA3bIBaTh CYXIIEHHUS OTHOCHTENILHO BBINIOJIHEHHS
npejiaraeMoil 3aJauy, y4uThIBaTh WHTEPECHl M COTJIACOBAHHOCTh MO3WIMH JPYrUX YYaCTHUKOB AMAJOra WM
JIICKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CPEJCTBA OOLICHHS, TOHUMATh 3HAYCHUE COLUAIBHBIX 3HAKOB, IPEIINOCHUIOK
BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYallUil, yMETh CMSATYaTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BJIAJIeTh Pa3JIMUHBIMH CIIOcO0aMH OOIIEHMS M B3aUMOJCHCTBHS, TOHMMaTh HAMEPEHMsS IPYTHX JIOJEH,
MPOSIBIISITh YBOKUTEIEHOE OTHOIIEHNE K COOECeTHIKY M B KOPPEKTHOH (popme hopMyITMpOBaTh CBON BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOIH30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMecTHasl 1eSITETBHOCTD:

MOHMMAaTh W HCHOJIB30BaTh IPEHMYIIECTBA KOMAaHIAHOW W WHAWBUIYalbHOW paOOThl NpU peIIeHuH
Omostorn4eckoil mpooieMsl, 000CHOBBIBAaTh HEOOXOANMOCTh MPUMEHEHHUS TPYIMOBEIX (JOPM B3aWMOJECHCTBUS TpH
penieHny yueOHoH 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
Ka)XXJJOT0 4JieHa KOJUICKTHBA;

NPUHUMATh LEJIM COBMECTHOW JICATENIbHOCTH, OPraHW30BBIBATH W KOOPAMHUPOBATH NEUCTBHS MO e
JOCTHKEHUIO: COCTABISITh IUIAH JAEWHCTBUH, pacmpenesisiTh poJiM ¢ y4ETOM MHEHHH Y4YacTHHKOB, OOCYXHaTh
Ppe3yJIbTaThl COBMECTHOM paboTBHI;

OLICHMBATh Ka4yeCTBO CBOEro BKJIAJa W KaXKJIOro YYacTHHKAa KOMaHIbl B OOMIMiI pe3yjibrar 1o
pa3pabOTaHHBIM KPUTEPHSIM;



NpEeJIaraTh HOBBIE IPOEKTHI, OLEHMBATh HICH C MO3MLIHMU HOBHU3HBI, OPUTMHAJIBHOCTH, NPaKTHYECKOM
3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPaTErMYecKoe MOBEACHUE B Pa3IMUYHBIX CUTYallUsAX, MPOSBIATh TBOPYECTBO U
BOOOpaXKeHUE, ObITh MHULIUATHBHBIM.

Osi1asieHne YHUBEPCAJIbHBIMH PEryJIATHBHBIMHU ACHCTBHAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBJICHHS MPOOJIEM M UX PEICHHS B XKHU3HEHHBIX M y4eOHBIX
CUTYyallHsX;

BBIOMPATh HAa OCHOBE OMOJOTWYECKUX 3HAHUI LIENICBBIC M CMBICIOBBIC YCTAHOBKH B CBOMX ACHCTBHSX U
MOCTYIIKaX 10 OTHOILIEHHIO K KUBON MPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENbHO OCYLIECTBISITH ITO3HABATEIbHYIO JIESATEIbHOCTD, BBUIBISATH IPOOJEMBI, CTaBUTh U
(hopmynrpoBaTh COOCTBEHHBIE 33/1a4M B 00Pa30BATENHHOM AEATEIPHOCTH 1 )KU3HCHHBIX CUTYAIHAX;

CaMOCTOSATENbHO COCTABJISATh IUIAH PEUICHUs] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacmmpATh paMKH y9e€OHOTO IpeIMETa Ha OCHOBE JINYHBIX MPEAIOITECHHH;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHNBATh MPHOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh (POPMHUPOBAHHIO M IIPOSIBICHUIO LIMPOKOW SPYAWIMM B Pa3HBIX 0O0NAcTAX 3HaHWH,
MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTb OIICHKY HOBBIM CHTyalWsM, BHOCHUTb KOPPEKTUBBI B [ESTEIbHOCTb, OLICHUBATh COOTBETCTBUE
PE3YJIBTAaTOB LIEIISIM;

BJIaIeTh HABBIKAMU II03HABATENILHON pedIeKCHU KaK OCO3HAaHHS COBEPIIAEMBIX JIEHCTBUI U MBICIUTENBHBIX
MPOLIECCOB, MX PE3yIbTATOB M OCHOBAaHMH, MCIONB30BaTh NMPUEMBI pedeKCHU ISl OLECHKH CUTyaluH, BbIOOpa
BEPHOTO PEILECHHNS;

YMETb OLIEHHBATh PUCKU M CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHHUIO;

MIPUHUMATh MOTHUBBI 1 apTyMEHTHI APYTHUX NPH aHAJIN3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ceds1 U APYTHX:

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH M JJOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apTyMEHTHI APYTHX NP aHAJIN3E Pe3yIbTaTOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HAa OIIHOKY;

pa3BUBaTh CIOCOOHOCTH MOHMMATh MHUP C TIO3UIIMH JPYTOT0 YeJIOBeKa.

NPEIMETHBIE PE3YJIBTATBI

IIpenmeTnsle pe3ynbrartel ocBoeHHs mporpamMmbel COO mo Owonormu Ha 0a30BOM YPOBHE BKIIIOYAIOT
cneuduueckue s yueOHoro mnpenmera «buonorus» HaydHble 3HAHUS, YMEHUS M CIIOCOOBI AEHCTBHiIl MO
OCBOCHHIO, MHTEPIPETALMH U NPEeoOPa3OBaHUIO 3HAHUH, BHIBI AEATEIHHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAaHWH B PA3IIMYHbBIX yYEOHBIX CHUTYAIUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX
¢ Obuonorueit. B nporpamme mpeaMeTHbIe pe3ybTaThl IPEICTABICHBI 110 rojjaM 00yueHus.

IIpeameTHbIC pe3ysbTaThl OCBOCHUS yueOHOro npeamMera «buosorus» ¢ 10 Kiacce TOHKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUK O MECTE W POJIH OMOJIOTHH B CHCTEME HayYHOT'O 3HaHHS €CTECTBEHHBIX HayK, B
(hOpMHUPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHONH KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKIAJE
POCCHIICKMX W 3apyOeXHBIX yUEHBIX-OMOIOTOB B pa3BUTHE OHMONIOTWH, (QYyHKIIMOHAJIHHON TPaMOTHOCTH YeNIOBEKa
JUIS pelIeHus )KU3HEHHBIX 3ajiad;

YMEHHE pAacKpbIBaTh COJEpXKaHUE OMOJOrMYECKHX TEPMHHOB W TOHATHH: JXM3Hb, KIIETKA, OPraHH3M,
MeTabonm3M (0OMEH BEmIeCTB M MPEBpAllleHHE HHEPTHH), TOMEeocTa3 (CaMOperyIsius), yPOBHEBAs OpTaHU3AIH
JKMBBIX CHCTEM, CAMOBOCIIPOM3BeJIeHNE (PENPOIYKINS), HAaCIEeCTBEHHOCTh, U3MEHYHBOCTD, POCT M PA3BUTHE;

yMeHHe H3JlaraTb OMOJIOTHYECKHe TeOopHH (KJIETOYHAs, XpOMOCOMHAsl, MyTallMOHHAsI, LEHTpalbHas J0TMa
MoOJIeKyJsipHOW Ounomyormm), 3akonsl (I. Mennens, T. Moprana, H. . BaBwioBa) m y4yenums (0 LeHTpax
MHOT000pa3ust M NPOMCXOXKIEHHS KyJIbTypHBIX pacteHnit H. WM. BasuioBa), ompenensiTs TpaHHIB HUX
MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHE BIAJECTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHM: HAOJIOJAEHWE M ONHCAHUE JKUBBIX CHCTEM,
MPOIIECCOB W SIBIICHWH, OpPTaHU3aIsl M TPOBEICHHWE OMOJIOTHYECKOTO 3KCIIEPHMEHTA, BBIIBMKEHUE THUIOTE3BI,



BBIBJICHHE 3aBHCUMOCTH MEXIY HCCICAyEMbIMH BEIMYHMHAMH, OOBSCHEHHE TIIOMYYECHHBIX pE3YNIbTaToB,
UCTIONIb30BAaHHBIX HAyYHBIX MOHATHIH, TEOPHH M 3aKOHOB, YMEHHE JENIaTh BHIBOABI HA OCHOBAaHWU MMOTYYEHHBIX
pe3yNbTaToB;

YMEHHE BBIJIENSTh CYLIECTBEHHbIE IPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U 3YKapHOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOEHHOCTH IIPOIIECCOB: OOMEHAa BELIECTB M NPEBPAIICHUS SHEPTUH B KIIETKE,
(oToCHHTE3a, IUIACTUYECKOTO M JHEPTETHYECKOT0 OOMEHa, XEMOCHHTE3a, MHT03a, MeEH03a, OIUIOJOTBOPEHHUS,
Pa3MHOXCHUS, MHIMBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

yYMEHHE TIPUMEHATH IOTyYEHHbIC 3HAHUS IJIs1 OOBSICHEHUS OMOJOTMYECKMX IPOIECCOB W SIBICHMH, AT
NPUHATHUS TTPAKTUIECKUX PELICHUH B TIOBCEAHEBHOM KNU3HU C IIENIBI0 00ecriedeHust 0€3011aCHOCTH CBOETO 3/I0POBBSI
W 3JI0POBBSI OKPYKAIOLIMUX JIFO/EH, COOIIOIEHNsI HOPM I'PaMOTHOTO TOBEJCHUSI B OKpY)XKarolleld MpUPOAHON cpene,
MOHMMaHWE HEOOXOIMMOCTH UCIIOIb30BaHUsl JOCTH)KEHHH COBPEMEHHON OWOJOTMM M OHOTEXHOJIOTHH ISt
panMoOHAIBLHOTO IPUPOJONOIB30BaHNS;

yYMEHHE pelIaTh 3JIeMeHTapHble TeHETHYECKUE 3a/1a4ul Ha MOHO- ¥ TMTMOPHUIHOE CKpELMBaHKe, CLEITICHHOE
HacJeJJ0BaHHe, COCTABIISATh CXEeMbl MOHOTHOPHHOTO CKpPEIIMBaHKS JUIS MpEJCKa3aHus HAaCclIe0BaHUs PU3HAKOB y
OPTaHHU3MOB;

YMEHHE BBITIONHATH Ta00paTOPHBIE U MPAKTHIECKHE PabOThI, COOMIONATh IpaBmiia IpH padoTe ¢ yIeOHBIM 1
Jab0paTOPHBIM 000PYIOBaHUEM;

yYMEHHE KpPUTHYECKH OLCHWBAaTh M WHTEPIPETHPOBaTh HH(POPMAIHIO OHOIOTHYECKOTO COAEpKaHus,
BKJTIOYAOIIYIO ITICEBJOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HCTOYHHKOB (CpeICcTBa MaccoBOM HMH(pOpManny, HaydHO-
TMOMYJIAPHBIC MaTepI/IaJ'H)I), OTUYCCKUEC ACICKTbl COBPEMCHHBIX I/ICCHe}IOBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I, MCOAUINHEC,
OMOTEXHOJIOTHH;

YMEHHE cO03/1aBaTh COOCTBEHHbIE NIMCHMEHHBIE M YCTHBIE COOOWICHWsS, 0000mas OHOIOTHYECKYTO
I/IH(i)OpMaI_[I/IIO N3 HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO HMCIIOJIB30BATh MMOHSATUHHBII amnmnapar 6I/IOJ'IOFI/II/I.

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS y4eOHOTO npeameTta «buonorus» ¢ 11 kaacce NOMHKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE W POJH OMOJIOTHH B CHCTEME HayYHOTO 3HAHHS €CTECTBEHHBIX HayK, B
(hopMHpOBaHMM COBPEMEHHOW €CTECTBCHHO-HAYYHOW KAapTHHBI MHpa M HAyYHOTO MHPOBO33DEHHS, O BKIaJle
POCCHICKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHMH, (QYHKIHOHAJIBHOW IPaMOTHOCTH YeJOBeKa
JJIA peIICHU A ) KU3HCHHBIX 3a1a4,

YMEHHE DPACKpPbIBATh COJAEPKAHUE OHMOJIOTMYECKHX TEPMHHOB WM IIOHATHH: BHI, TMOIYJSALHSA, TCHO(DOHI,
SBOJIIOIMS, JBMKYIIUC CHJIBI ((haKTOPBI) SBOJIOIUH, MPHUCIOCOOJICHHOCT, OPTraHU3MOB, BHI000Pa30BaHUE,
OKOJIOTHYCCKHUEC @aKTOpr, OKOCHUCTEMA, MPOAYUEHTHI, KOHCYMCHTbLI, PCAYUCHTHI, LCIW MNUTAHUA, DKOJOrn4yecKas
mupamMma, OuoreoreHos, ouocdepa;

yMeHHe H3JaraTth OHoJIoTHYecKHe TeopuH (dBoitonmoHHas Teopus Y. JlapBuHa, CHHTETHYecKas TEOpHs
IBOJIIOLMM), 3aKOHbI M 3aKOHOMEpHOCTH (3apojsbiiieBoro cxoxactsa K. M. bapa, yepenoBaHusi TJIaBHBIX
HarpaBieHu# u myteit sBomtorn A. H. CeBeprioBa, yuerus o 6uocthepe B. 1. Bepranckoro), onpeaensiTe TpaHHIIBI
UX TIPIMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BJIAACTH METOJAaMU HAYYHOT'O IMO3HAHUA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie N OINMHCAHUC KUBBIX CUCTCM,
MPOLIECCOB M SIBIICHWH, OpraHU3alvsi M IPOBEJCHHE OWOJIOTMYECKOr0 SKCIHEPHUMEHTA, BBIIBH)KEHHE TI'HIIOTE3BI,
BBISIBJICHHE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX pE3YyJbTaToB,
HCIOJIb30BAHHBIX HAaYYHBIX HOHHTHﬁ, TeOpI/II\/'I M 3aKOHOB, YMCHHC A€JIaThb BBIBOJAbI Ha OCHOBAHHHU IOJYYCHHBIX
pe3yJbTaToB;

yYMEHHE BBIJENATh CYNIECTBEHHbIE NPH3HAKNW CTPOCHMS OMOJIOTHYECKHX OOBEKTOB: BHJOB, MOIYJISLHH,
NPOJIYIEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB, OHMOrCOICHO30B W  JKOCHUCTEM, OCOOEHHOCTH  IIPOLECCOB:
HACJIEJICTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BHA000pa30BaHMs, NMPHUCHOCOOICHHOCTH OPraHH3MOB,
JIEWCTBHS 9KOJIOTMYECKHMX (PAKTOPOB HA OpPraHM3MBI, ITIEPEHOCA BEIIECTB M IIOTOKA HEPIHMH B 3KOCHCTEMaX,
AQHTPOIIOT€HHBIX N3MEHEHHH B 9KOCUCTEMaxX CBOEH MECTHOCTH, KPyTrOBOPOTA BEIIECTB M OMOT€OXUMHYECKUX [IUKIIOB
B Onocdepe;

YMEHUEC TPUMECHATH IOJIYUYCHHBIC 3HAHUA JIA 00BsICHEHNS OMOJIOTHYECKUX IpoueccoB u ﬂBJ'IeHPIﬁ, JIIA
NPUHATHUS TPAKTUYECKUX PEIIEHHH B TIOBCEAHEBHOM JKM3HH C LENBI0 o0ecrieueHus: 0e30MacHOCTH CBOETO 3/J0POBbS
Y 3JI0POBBSI OKPYKAIOIIHX JIFO/IeH, COOJIOIEHNs] HOPM IPAaMOTHOTO TOBEJICHUSI B OKpYIKAOLIel MPUPOAHON cpefe,
IIOHMMAaHHUEC HCO6XOJII/IMOCTI/I HCIIOJIb30BaHUA )IOCTI/I)KCHI/Iﬁ COBpeMCHHOﬁ OMOJIOTHHI A palroOHAJIBHOI'O
MPUPOJIOTIOIB30BaHNUS;

yYMEHHE pelIaTh 3JeMeHTapHble OMOIOTHYECKHE 331a4H, COCTABIATh CXEMBbI IIEpEHOCa BELIECTB M SHEPTUH B
sKOcHCTeMax (e TUTaHUs);



YMEHHE BBITTOHATD JJA00OpaTOPHBIE U MPAKTHIECKHE paObOThI, COOIIOAATh NpaBmiIa IpH paboTe ¢ yIeOHBIM U
1abopaTOPHBIM 000PYTOBaHUEM;

yMEHHE KPUTHYECKH OLEHHWBATh M WHTEPIPETHPOBaTh HH(POPMAIMIO OHOJIOTHYECKOTO COZAEpKaHus,
BKJIFOYAOLIYIO IICEBJIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBa MaccOBOH MH(OpMAalUH, HAyYHO-
TIOITYJISIPHBIE MaTEePHAaJIbl), pacCMaTPUBATh TII0OATBHBIE YKOJIOTHUECKUE MPOOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
0 OTHOINICHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

yMEHHE cO03/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOWICHUsS, 0000mmas OHOJIOrHYECKYIO
uH()OpMALIUIO U3 HECKOIbKHX UCTOYHUKOB, IPAMOTHO HCIIOJIB30BaTh NOHITHHHBII anmnapaT GHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
n/n MPOrpaMMBbI Bcero Konrpoanmbie Tpaxruyeckue o0pa3oBare/ibHbIE
pa6oTsbI padoTsl pecypest
Bbubaunoreka [JOK
1 buoxoris Kkax Hayxa 2 05 https://m.eds00.ru/7f41¢292
2 JKuBble cucTeMBbl U UX OpraHU3aIus 1 brbmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKU# COCTaB U CTPOCHHE KICTKH 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
4 JKusHenearenbHOCTh KIETKU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3MHOeHMEe U MHIUBUyaIbHOE pa3BUTHE 5 1 Bubnuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh U U3MEHYUBOCTh 8 15 Bubnmorexa ITOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 Bubnnoreka IJOK
OMOTEXHOIOTHH https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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11 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoauuecTBo yacoB

DyeKkTpoHHbIe (1U(ppoBLHIE)

Ne i/ KonTpoJabubie IpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
bubaunoreka [JOK
! IBOMOMHORRAS GHOTOTHA 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHHWE U Pa3BUTHE KU3HU Ha 9 05 Bubmmorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 o B 5 1 bubnnorexa [JOK
PTaHH3MEI H OKpYxaiotlas cpena https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ YKOJIOTHYECKAE CHCTEMBI 9 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bubamoreka [TOK
P 2
° C3CpBHOE Bpemi https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jara JyeKTpOHHBbIE HU(POBbIE
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcsbl
Bbubnanoreka [JOK
1 buosorus B cucteMe Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozpl O3HaHUS KUBON IPUPOBL.
[paktuyeckas padora Ne 1 «Mcnons3oBanue bubnuoreka [IOK
2 1 0.5
Pa3TUYHBIX METOJIOB MPH U3yUYECHUH https://m.edso0.ru/863e6122
OHMOJIOTHYECKUX 00HEKTOBY
3 buonoruueckue cucTemMsbl, IPOLECCH U UX 1 Bubnmoreka IIOK
H3yYCHHUE https://m.edso0.ru/863e6564
4 XHUMHUYECKUH COCTaB KJICTKH. Boga u 1 Bbubanoreka [JOK
MUHEPAIbHBIE COJH https://m.edsoo.ru/863e674e
5 Benku. CoctaB u cTpoeHIe OSITKOB 1 bubamorexa LIOK
https://m.edso00.ru/863e6b72
DepMeHTH — OUOIOTHYECKUE
karanuzatopsl. JlJabopaTopras padorta Ne 1
6 «/3ydeHne KaTauTHIECKOW aKTUBHOCTH 1 0.5 Bubmmorexa LIOK
https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha TIPUMEpPE aMUITa3bl HITH
KaTamnasbl)»
bubnuoreka IJOK
! Yraesozt. JHHmm e ! https://m.edso0.ru/863e6870
Bbutnuoreka IIOK
8 Hywentosbie kneaotsl. AT® ! https://m.edsoo.ru/863e6d5¢
9 Hcropust u MeTOABI U3YUEHUS KIETKU. 1 Bubmmoreka [IOK
Knerounas teopus https://m.edsoo0.ru/863e6e88
10 KiteTka xak 1ienocTHas KMBasi CHCTeMa 1
1 CtpoeHune dyKapuOTHYECKOH KIIETKH. 1 05 bubnmoreka [JOK

JlabopaTopnas pabota Ne 2 «3yuenne

https://m.edso00.ru/863e6ff0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

CTPOCHHS KIETOK PAaCTCHHIL, )KUBOTHBIX,
rpubOB 1 GaKTEPUIl MOJT MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u UX OMUCaHUE»

https://m.edso0.ru/863e716¢

12 OO6MeH BEIEeCTB UK MeTa00IU3M bromorexa LIOK
B https://m.edso0.ru/863e766¢
Bbubanoreka [JOK
13 ) . X
OTOCHITES. ACMOCHHTES https://m.edsoo.ru/863e7c98
14 3 it o6 Bubnmoreka IIOK
HEPIETITICCHIH OOMEHR https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN ITUKIT KJIETKH. J[eeHne KIeTKu.
5 | D y
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 Buocunres 6enka. Peakius MaTpu4HOro bubnuoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsaus — OnocuHTe3 OeKa Bubmmorexa LIOK
P t https://m.edsoo.ru/863e796e
18 Hexserounsie o KHU3 C brbmorexa LIOK
TOYHBI MBI KHM3HH — BUPYCHI
. P Py https://m.edso0.ru/863e7540
butnuoreka IJOK
19 DopMBI pa3MHOKEHHUS OPTAaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
Bubnuoreka IIOK
20 Meii
cHos https://m.edsoo.ru/863e7f4a
O0pa3oBaHue U Pa3BUTHE MOJOBBIX KIIETOK.
21 OmronotBopenue. JlaboparopHas padbora Ne 05 Bubmmoreka [IOK
4 «M3yueHne cTpOeHHs MOJIOBBIX KIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MHUKPOIIPEIapaTax»
22 NunuBuayansHOE pa3BUTHE OPTaHU3MOB Bubmmorexa LIOK
JHBHILY p P https://m.eds00.ru/863e8436
93 I'eHeTHKa — HayKa O HACIEICTBEHHOCTH U Bbubmmorexa IIOK

N3MCHYHUBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH HacJeIOBAHHS IPU3HAKOB. Bbu6mmorexa [IOK

24 1
MoHOTHOpHIHOE CKPEIINBAHUE https://m.edsoo.ru/863e8878
JurnOpuaHoe cKpermmBaHue. 3aKoH Bbu6morexa [IOK

25 1
HE3aBHCHMOTO HACTIEIOBAHHS TIPU3HAKOB https://m.edso0.ru/863e89a4
CreruieHHOe HacIeJOBaHKE TPU3HAKOB.

JlaboparopHnas pabota Ne 5 «/3y4yenue
26 pe3yniTaTI:)B M;)HOFI/I6pI/I,Z[HOFO IZ 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e8c60
JUTHOPUIHOTO CKPELIMBAHUA Y APO30(HITBI
Ha TOTOBBIX MHKpOMpEnapaTax»

27 I'eneruka nona. HacnenoBanue npusHaKkos, 1 bubanoreka [JOK
CLICTICHHBIX C [OJIOM https://m.eds00.ru/863e8c60
WzmenunBocTh. HeHacnencTBeHHAS
n3MeHInBOCTh. JlabopaTopHas padora Ne 6.

28 Wzydenne MomupuKamoHHON 1 0.5 bunmorexa [OK

https://m.edsoo.ru/863e8efe
HW3MEHYHBOCTH, IIOCTPOCHUE BaPHAITHOHHOTO
psiia ¥ BapuallMOHHOM KpUBOI»
HacrencTBeHHast "3MEHUYHUBOCTE.

29 JlabopaTopnas pabota Ne 7. « Ananm3 1 05 Bubmmorexa [IOK
MyTanui y Apo30(Hibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTpenapaTax»

30 I'eHeTHKa yenmoBeka 1 Bubmmorexa LIOK

https://m.eds00.ru/863e8d78
PeseprHblil ypok. O6001IcHIE IO TEME

31 «HacnencTBeHHOCTh U U3MEHUYHUBOCTh 1
OpraHu3MOB»

32 Cerneknus KaKk HayKa U MMPOIEece 1 brbmmorexa LIOK

https://m.edsoo.ru/863e9214

33 Metobl U JOCTUKEHUS CENEKIIUU paCTEHUN 1 Bbutnuoreka IIOK
Y )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHonorus kak oTpacib IPOU3BOJCTBA 1 bubamorexa LIOK

https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 4
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11 KJIACC

KoauuecTBo yacoB

JJleKkTpOoHHBIe IH(POBbIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
1 Borio CTOML €8 HEVe 1 Bbubanoreka [JOK
BOJIFOLIMS M METOIBI €€ 1 HUS
H A i https://m.eds00.ru/863ea20e
9 UcTopus pa3BuTHS IpeACTaBICHUH 00 1 Bbu6morexa [IOK
SBOJTIOLUH https://m.edso0.ru/863e9570
3 MIKDOSBOMTIO 1 Bbubanoreka [JOK
nu B ns
P ot https://m.edsoo.ru/863e9cle
HOHyJ'DH_[I/I}I KaK 3JICMCHTapHasd ¢IMHULIA
Buja u ’BomoLyy. Jlaboparopnas padora Ne bubnuoreka [IOK
4 1 0.5
1 «CpaBHeHHe BUIOB 10 MOP(OIOTHUECKOMY https://m.eds00.ru/863e99c6
KPHUTEPHIO»
5 JBrkymie cHtbl (3IeMeHTapHBIE (aKTOPHI) 1 Bubmmorexa [IOK
9BOJTIOIHH https://m.edsoo.ru/863e9da4
6 EctectBe it oT60p u ero o 1 brbmorexa LIOK
TCCTBCHHBIN OT U er MbI
P P https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOJIOIUH: IPUCIIOCOOICHHOCTh
;| o —— y
TOPHAsA T o TITMCaHU! .
paTopra p . https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpPraHu3Ma U e
OTHOCHTEJILHOTO XapaKTepa
8 Hanpagnenust 1 myT MakpO3BOJIIOLIUH 1 Bubmmorexa LIOK
P Y P a https://m.edsoo.ru/863e9cle
9 HeoOpaTuMOCTh 3BOIIOINH 1
10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
HA3y4YEHUs
11 l'umotes OUCXOXKIIE 3 a 3emie 1 brbmmorexa LIOK
HUIIOTE3bI ITPOUCXOXKACHUA )KU3HHU H MJI
P A https://m.edsoo.ru/863ea5a6
12 Pa3Burue xu3HN Ha 3eMIIe TI0 3paM | 1 Bbubmmorexa IIOK

nepuoaam

https://m.edsoo.ru/863ea6be



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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OCHOBHBIE 3Talbl YBOTIONUH PACTHTEIHFHOTO
W KUBOTHOTO Mupa. [IpakTudeckas padbora

Bbubnanoreka [JOK

13 Ne 1 «M3yueHne HCKOTIAEMBIX OCTATKOB 05 https://m.edsoo.ru/863ea8bc
pacTeHUH 1 )KUBOTHBIX B KOJUIEKLIUSIX»
14 CoBpeMeHHasi cUCTeMa OPraHUYecKOro MHUpa bubmorexa LIOK
https://m.edsoo.ru/863ea48e
Bbubnanoreka [JOK
15 DBOITIOIHNS YeIOBeKa (AHTPOIIOTEHE3) https://m.eds00.ru/863eac2c
16 JBxymue cuibl ((paKTOphI) aHTPOTIOTeHEe3a bromorexa LIOK
https://m.edso0o.ru/863ead44
17 OCHOBHBIE CTaINH YBOJIOLUH YETOBEKA
18 UYenoBeuecKkue pacsl U IPUPOIHBIE bubnuoreka [IOK
aJaNTaluy YeloBeKa https://m.eds00.ru/863eaea?2
PeseprHsIil ypok. O000mEHHE IO TEME
19 «BO03HMKHOBEHHE 1 Pa3BUTHE )KU3HU Ha
3emie»
20 DKoJiorus Kak Hayka
21 Cpezpl 00UTaHKS U SKOJIOTHYecKUe (HaKTOphI Bubmorexa LIOK
https://m.edso0.ru/863eafec
Aobuortnueckue pakropsr. JlaboparopHas
pabota Ne 3. «Mopdonorudeckne
29 0COOCHHOCTH PacTEHHUI U3 PA3HBIX MECT 05 Bubmmorexa [IOK
oburanusy. JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusiHME cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
23 Buotnyeckue pakTops! Bubmorewa LIOK
https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH
24 nomyJssiiun. [Tpaktudeckas padora Ne 2 05
«IToacuéT IOTHOCTY NOMYJIALUN Pa3HbIX
BUJIOB PaCTECHUII»
25 Coo0riecTBa OpraH3MOB — OHOIICHO3 Bubmmorexa LIOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea8bc
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https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

Bubnmoreka IIOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edso0.ru/863eb46a
21 vomomaceune mpanti, Caotiors ) BGonexa LIOK
sxoccTem. CyKiecus https://m.eds00.ru/863eb5fa
28 [IpupoaHbie 5KOCUCTEMBI
29 AHTPOIIOTEHHBIE SKOCHCTEMBI
30 Buocdepa — rmobanpHast sKocHCTEMA 3eMITH 1 ﬁ;g:l;l;:szzziorﬁm 63ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChHephI 1 brbmmorexa LIOK
https://m.edso0.ru/863ebd16
32 YenoedecTBo B Orocdepe 3emn 1
33 CocyIecTBOBaHUE MIPUPOJIBI U YSIIOBEUESCTBA 1 Bubamorexa LIOK
https://m.edso00.ru/863ebale
34 PeseprHbIil ypok. O000IIEHIE TEMBI 1
«Coo01ecTBa 1 9KOJIOTHISCKHE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 25



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /UISI YYHEHUKA

METOJUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET






