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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OnpeNeNeHus] MOAX0J0B K (POPMUPOBAHUIO COJACpPNKAHUS Y4yeOHOro Mpeamera
«buosorus» cocraBWwiIM: KOHIENTyalnbHble mnonoxkeHus @OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, COJEp)KaHMs, pPE3yJbTaToB OOydYeHUS U
TpeOOBAaHUM K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, TIOJIOXKEHUS 00 OOITUX IEIAX H
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit depeparuu, a TakXke IOJOXKEHUS O
cnenupuke OMOIOruM, €€ 3HaYeHUHU B MMO3HAHUU KUBOM MPUPOJLI U 00ECIICUEHUH
CYIIECTBOBAHUS 4ejoBeYecKoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJOXKCHUSIM,
oTpe/ielIeHbl OCHOBHBIC (DYHKITUH MPOTPaMMBbl TT0 OUOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma 1o Ouonoruu Ja€T NpencTaBlieHWe O IeisIX, 00 oOlei
cTpaTerud OOy4eHHUs, BOCIUTAHMS M Pa3BUTUA OOYUYaAIOIIMXCS CpelICTBaMU
yuebHoro mnpenMera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJIep’)KaHWe, €ro CTPYKTypy, pacmpeiesieHue 1o pasfeiaaM U Temaw,
PEKOMEHIyeMYIO TOCIIEeI0BATEILHOCTh M3YUEHHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKA 00pa30BaTEIbLHOTO
mpoIriecca, BO3PACTHBIX 0COOCHHOCTEHN 00yJaromuxcs.

B nporpamvMe 1o OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
NEeSATEeNbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaloIMXCSd MO OCBOCHUIO COJCpPKAHUS
OMOJIOTUYECKOTO 00pa30BAHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaiM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3yYE€HHWU OWOJoruu, Onarojapss 4emy B Heu
MPOCMATPUBAETCSl HAMNPABIEHHOCTh Ha pPa3BUTUE 3HAHUM, CBSA3AHHBIX C
dbopmMupoBaHUEeM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, FIKOJOTUUYECKOTO MBIIIUICHUS, MPEACTABICHUN O 3J0POBOM
o0pasze *KU3HU U OEpPEKHBIM OTHOIIEHUEM K OKPYXKaIOIIeH MPUPOIHOU cpelie.
[ToaToMy Hapsimy ¢ W3ydeHHeM OOIIEOMOIOTUYECKUX TEOPHH, a TaKKe 3HAHHUHM O
CTPOECHUU KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOTpaMMe MO OMOJIOTHHU Y/EJIEHO BHUMAHHE HUCIOJb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIATHBIX 3a/1a4, B
TOM 4YHCJIe: TMPO(UIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN UYETIOBEKA, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBaHUS, 000CHOBaHUS AKOJIOTHYECKHU
1eaecooOpa3sHoOro TOBEJCHUST B OKpYKalollled MPUPOAHOM cpene, aHaiu3a
BIIUSHUSL XO3SUCTBEHHON JESATEILHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJHOW HATPaBIECHHOCTH



y4yeOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTHIO 0OecTeUeHus
YCIIOBUM TSI PEIICHUS OJHOM M3 aKTyaJbHBIX 33]1a4 IMKOJILHOTO OMOJIOTHYECKOTO
oOpa3zoBaHusi, KoTopas mnpennonaraer (GopMuUpoBaHHEe Yy  OOydarouuxcs
CIIOCOOHOCTH QIaNTHPOBATHCI K HW3MEHEHHUSM JTUHAMHUYHO pPa3BHUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHEe cpemHero oOmero o0pa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (QopMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpa, paciiupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allid M HBOJIOIUH, CO3IaET
yCJIOBHSI  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(GyHKIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370pOBOTO M Oe3omacHoro obOpasa
KU3HH, IKOJOTUIECKOTO MBITUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bosbiioe 3Ha4eHHe OMOIOTHS UMEET TaKXKe IS PEIICHUS BOCTIMTATCIILHBIX H
pa3BUBAIOIIMX  3a4ad  CpeaHero  odmero  oOpa3oBaHus,  COIHAIM3ALNN
oOyyvaroruxcsi. Mzydenue 6monorun obOecrieyuBaeT yciaoBus s (hopMupoBaHUs
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYCCKON KYJBTYPBI, CIIOCOOCTBYET HHTETpAIlMU OMOJOTHYECKUX 3HAHUU C
MIPEICTABIICHUSMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TMpEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorusi» COCTaBMUJIM OCHOBY IS ONpENETICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €ro COJEp>KaHUs, TMPEJCTaBICHHOr0 B IporpamMme I
OHOJIOTHH.

Ot6op comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMKA KyJIbTYPOCOOOpPAa3HOTO TOJX0/1a, B COOTBETCTBHH C
KOTOPBIM OO0y4aromuecss JOJDKHBI OCBOUTH 3HAHUS W YMEHHs, 3HAUUMBIC IS
dbopmupoBaHus OO0IIEH KyJIbTYpbI, ONPEICISAIONIUE aJeKBaTHOE TIOBEICHHE
YeJIoBeKa B OKpYXKalolleld NMPHPOAHOU cpejie, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU aesTeabHOCTH. Oco0oe MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CITy)KaT OCHOBOM JJisi (JOPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpyKTypUpOBaHUE COJACpX)aHUS YYEOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alliu 1
HBOJIIOITMHU. B COOTBETCTBUHU C 3THM B CTPYKType y4eOHOTO mpeameTa «bromorus
BBIJICIICHBI CIICIYIONINE COJepKaTeIbHbIe TUHUN: «brUonorus kak Hayka. MeToapl
HAyYHOTO TO3HaHUs», «KieTka kak Omosormdeckas cucrema», «OpraHu3M Kak



ounosnoruyeckas cucremay, «CucrtemMa U MHOrooOpazHe OpraHM4eCKOro MHpay,
«OBONIOLMS KUBOU IPUPOABDY, « IKOCUCTEMBI U IPUCYILUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydyeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJICHHE  OOYYAIOHMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM pPAa3HOTO paHra M HOpUOOpEeTeHHE YMEHUM
UCTIOJb30BaTh 3TH 3HAHMS NJISl TPAMOTHBIX JCHCTBHII B OTHOIIEHHWU OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTukeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00ecreunBaeTcsl peleHueM CIIeIyIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUJIAX, CIy>KaIlUX OCHOBOM
g (OpMHUPOBaHMS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHMsS, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allid, BBIAAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

¢opMupoBaHrue y OOy4YarOIIMXCS IO3HABATEIbHBIX, HWHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IpoOLECcCe aHalW3a JaHHBIX O MYTIX PAa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJ0B K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OPTaHU3aIUY;

CTAaHOBJICHHE y OOydarommxcsa oOmel KyJabTypbl, (YyHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OILICHUBATH SIBJICHUS OKPY’KAIOILIETO
MUpa JKMBOW HIPHUPOJbI HAa OCHOBAaHMM 3HAHUM U OIBITA, TOJYYEHHBIX IpHU
W3YUYCHUH OMOJIOTHH;

dopMupoBaHrHEe Yy OOYy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUUECKOH NEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUS K HEH, COOTIOIEHUS] STUYECKUX
HOPM IpHU IPOBEICHUN OMOJIOTMYECKUX UCCIEA0BaHMI;

OCO3HAHHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH IOCJEICTBUI CBOEH AESTEILHOCTHU 10 OTHOILLIEHUIO K OKPY>KaoIlIeH cpene,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHWE U COONIOACHUE Mep MNPO(UIAKTUKI
3a00seBaHuUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTENbHBIM YYE€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOM 001acTh « EcTecTBEHHO-HAyUHbIE TPEIMETHD.



Jlist m3ydennst 6noaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoautcsa 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B HeZIeI0).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puimocodueil, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
CucreMa OMOJIOTHUECKUX HAYK.

MeTo/1bI TO3HAHUS )KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KiaccupuKalus, MOJEIUPOBaHKE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MPUPOJIBI.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Jcnonp3oBaHWe pas3IWYHBIX METOJIOB IPHU
H3YYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT uzydenust ounonoruu. Otanyue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOoOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYeCKuH ), OMoChepHBIi.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3aIUU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XVMMHUYECKHIM COCTaB KIETKHM. XUMHUYECKHUE DJIEMEHThI: MaKpO3JIEMEHTHI,
MHUKPO2JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEpaIbHBIX BelecTB B kieTke. [lognepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHuMble U 3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEKyabl (NepBUYHAs, BTOpUYHASA, TpPETHUYHAA U
YETBEpTUYHAsL CTPYKTypa). XUMHUUYECKHE CBOWCTBa OelkoB. buonornueckue
byHKIUN OETKOB.



depmenTel — Owuonormdeckne Katanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA TEHTp, cyOcTpatHas crneuuduanocts. KodepmenTtsl. BuramuHsbl.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pubo3a U Je30KCUpud03a),
aucaxapuibpl  (caxaposa, JaKTo3a) M ToJiMcaxapulibl  (Kpaxmaj, TJHUKOTEH,
HeIT0103a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumuael:  Tpuraunepunbl, Qochomunuasl, crepouasl. [ uapoduIbHO-
runpodoOHble  cBoiicTBa. buonormdyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
YTJI€BOOB, OEJIKOB U JIMIHI0B KaK HCTOYHUKOB YHEPTUU.

HyxnennoBeie kucnorsl: [JHK u PHK. Hykneotuaer — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Crpoenue u pynkmuu PHK.
Bunet PHK. AT®: ctpoenue u QpyHKImu.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOIEHCTBUS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUeHUS KIETKU.

Knerka xak menoctHas »xuBasg cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynsl JIHK kak renermueckuii ammapar,
cucTeMa CuHTe3a Oeka.

Tunel KJIETOK: »yKapuUOTHYECKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUS MpoKapuoThyeckon kieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
¢bynkuuu. [1nazmaruueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnnasma u eé
opranouibl. OnHomemOpaHHbie opraHouabl kietku: JIIC, anmapar [Nonbmxu,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHIPHUHU, IUIACTUIBI.
[TpoucxokneHne MUTOXOHApHM u TiacTuA. Bunmbl mmactun. HememOpannbie
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMA OPTraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl u cxembl: «llepuoguueckass TabnauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJIbI», «brocunTes 0enka», « CTpoeHue MoJIeKyJIbl OeIKay,
«Ctpoenue pepmentay, «Hyknennoswie kucnotel. JJHK», «Ctpoerne MoyeKyIibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKH,
«CTpoeHue sipa KIEeTKN», « Y rIeBoAbDY, «JIMmuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOJIIOICHUM, H3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

JlaGoparopnas pabora No 2. «M3ydyeHue CTpOEHHUSI KIETOK pacTCHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOMOM Ha TOTOBBIX MHUKpOMpEmapaTax M HX
OTIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii OoOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTtabonu3ma. Pojib 3aKOHOB COXpaHEHHWs BEIIECTB W JYHEPrUU B TOHHUMAaHUU
MeTabonau3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPOdHBINA U rerepoTpodHsbiil. Posib ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dboTocunTe3a. IPheKTUBHOCTh (HOTOCHMHTE3a. 3HAYCHUE (HDOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiusiHue yciioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOJAYKTUBHOCTU Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUIe OakTepuu. 3HaUeHUE XEMOCUHTE3a s
KU3HH Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHune BeliecTB, BBIJCICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe oxkucieHUe, WIH KIETOYHOE
JIbIXaHUE. OKucnuTenbHOe dbocdhopunupoBanue. D¢ dHeKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakimuum wmatpuuHoro cunre3a. [enermueckas wuHpopmanus u JHK.
Peanuzanus renetmyeckodl MHPoOpManud B KIETKe. ['€HETHYECKUW KOJ U €ro
cBoiictBa. Tpanckpumnuus — Matpuunbslii cuate3 PHK. Tpancnsauus — OuocunTes
oenka. Otanbl TpaHcasauuu. KoaupoBaHue amMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HU — BUpYChl. cTopus oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTteHuid, MKUBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura denoseka (BUY) — Bozoymutens CITM/]a.



OOpatHass ~ TpaHCKpHWIIIIMSA, peBepraza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuit oomen», «Xiopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue n QpyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTnuecKuii Komy,
«Bupyco», «bakrepuodarn», «Crtpoenre u xuzHeHHb nuki Bupyca CITN/a,
oakTepuodaray, «Pemnmukarus JHK».

Oo6opynoBanue: monenu-anmnkanuun «Yasoenue JIHK u Tpanckpunus»,
«buocunres 6enkay», « CTpoeHHe KISTKN», MoJieab cTpyKTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KneTrouHblii UK, WM >KU3HEHHBIM LUK KieTku. MHTepdaza u MuTos.
[Iporecchl, mpoTekaronue B uHTepdasze. Pernmukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JIumionaHeIi W TAluvIOWIHBIA ~ XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uTonoruueckue OCHOBBI PA3MHOXKEHHUS W  HWHAUMBUIYAJIBHOIO  Pa3BUTHS
OpPTraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXEHUA: JICJICHUE HAABOE, IIOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkeHUe. VICKyccTBeHHOE KIOHUpPOBaHUE
OPTraHU3MOB, €0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYUS OT OECIOJIOTO.

Meito3. Cragumn meiio3za. Ilporiecchl, MpOUCXOAIIME Ha CTaauaX Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbICT H
3HAYECHUE MEH03a.

['ameTorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sMYHUKU. OOpa3oBaHuWE W PA3BUTHE TMOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u]l, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHUS SUIEKIECTOK M CrepMaTo30ua0B. OIUIOJ0TBOPEHHE.
ITaptenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(omOpuorenes). Jtarnbl SMOPUOHATIBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisinus, opraHoreHes3. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBLHOTO PAa3BUTHS: TMPsAMOE, HENnpsMoe (JTuduHOYHOE). BimsHue



Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CITIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBa.

Poct u pazButne pacteHuil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMbI Pa3MHOKEHUS OPraHU3MOBY, «JIBoliHOE
OIUIOJOTBOPEHHUE y LIBETKOBBIX pAaCTEHUN», «BerertaTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oaktepuit», «CTpoeHHE TOJIOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe u HenpsiMoe pa3BUTHE», «['amMeToreHe3 y MIEKONUTAKOIUX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOTEHE3a.

Ob6opynoBaHue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIUTAIOLIEro», «SiuekneTka miuekonuraromero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJENb-alIuIuKanusa «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpenapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHMs TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Vlictopus pa3BuTHs reHETUKHU. Pob nuronorun
U HSMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiIag poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETHUKU (TUOPUAOIOTHYECKUA,
IUTOT€HETUYECKUHN, MOJEKYISIpHO-TeHEeTHUYeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHSA. [ eHeTuYecKas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKPELIMBaHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKoH €IWHO00pa3vs THOPUIIOB TIEPBOTO
nokosieHus. IIpaBuno gomMuHMpOBaHMsS. 3aKOH pACIICIUIEHHUS TPHU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUSI.
AHanu3upymolee ckpeluBaue. Fcnoap30Banne aHAIU3UPYIOUIET0 CKPEITUBAHUS
JUTSL OTIPEAEIIEHNsI TEHOTHIIA OCOOM.

CuermenHoe HacieioBanwe mpuszHakoB. Pabora T. Moprama 1o
CLECIUIECHHOMY HACJIEJOBAaHUIO I'eHOB. HapylleHune cuerieHus reHoB B pe3ysbTare
KpOCCHHIOBEpa.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. [ eHeTuYeCKue KapThl.



['enernka mosia. XpoMOCOMHOE OIPENEICHUE M0JIa. AyTOCOMBI U TOJIOBBIE
XpoMocoMBl. ['omoramernele M reTeporaMeTHele OpraHus3mbl. HacienoBanue
IIPU3HAKOB, CLIEIJIEHHBIX C I1OJIOM.

N3MeHunBOCTh. BUibl K3MEHYMBOCTHU: HEHACIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOMU(PUKAIMOHHON N3MEHUYMBOCTH. BapwaimoHHbBIN psijl ¥ BapuallMOHHAS KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBECHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoiCTBA MOAU(PUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATUBHOU
W3MEHUYMBOCTU. MyTalnmoHHasi U3BMEeHUMBOCTh. Kitaccudukaiust MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYHHBI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliecTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoBeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBEKa: TeHeaIOTHYECKUM, OJTM3HEI[OBBIN, IINTOT€HETUYCCKUM, OMOXHUMUYECKHUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE OIIPEEIICHUE TEHOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-anamu3a. HacmencTtBenHnle 3a0o0jieBaHUS 4YelIOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HH C HACJEICTBEHHOW MpPEeIpacloyiOKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HU.
CoMarnueckue u reHepaTtuBHble MyTanuu. CTBONOBBIE KJIETKH. [IpuHIUIIBI
310pOBOr0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Held. MenuKo-reHeTHYEeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKU B MPEJOTBPAICHUU U JICYEHUN FeHETUUECKUX 3a00JIeBaHUM UeloBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennensb, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBaHHE U €r0
LIUTOI€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHHE,
«luTomornueckue OCHOBBI JTUTUOPHTHOTO CKpEILMBAaHUAY, «Metio3y,
«B3auMopeicTBre aIeNbHBIX TE€HOB», «l'€HeTHMYecKne KapThl pPACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moyia», «3aKOHOMEPHOCTH HAacCleI0BaHUs,
CLHEIUIEHHOrO ¢ mnosiom», «KapuoTtumbel YenoBeka ¢ KUBOTHBIX», «Buasl
W3MEHUYHUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopa», «I'eHeTrKa rpynn KpoBu», «MyTalimoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmuInKauud «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«Henonnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepexpéct



XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapar «Jlpo3zoduna» (Hopma, MyTauuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbI HA TOTOBBIX MUKPOIIpEapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenrne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO Psiia U BAPUALMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTanui y Ipo30Quiibl Ha TOTOBBIX
MHUKpOIIpEnaparax».

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenue H. . BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHHil. LIeHTphl MpOUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. Copr,
1opoJa, IMITaMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbId U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM PACTEHUHA M KUBOTHBIX. OIlleHKAa 3KcTepbepa. biInM3kopoacTBEeHHOE
ckpemuBanue — uWHOpuAuHT. Yucras nuaus. CKpenyMBaHWE YHUCTBIX JUHUU.
['ereposuc, win rudpuaHas cuia. HepoacTBEHHOE CKpeIIMBAaHUE — ayTOPUAMHT.
Otnanénnas rtulpuamsanus u e€ ycnexu. VCKyCcCTBEHHBIH MyTareHe3 W
MOJIyYEHUE TOJIMIUIOWJIOB. JIOCTMIKEHHSI CENEeKIMU pAacTeHUH, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciap MPOU3BOACTBA. ['€HHAsd HMHKEHEpHUs. IJTarmbl
coznanust pexomOuHantHoM JIHK wu TpancrenHsix opranu3moB. KierouyHas
nHxeHepusd. Kiietounble KyJbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKECHUE PACTEHUM.
KiioHnpoBaHHe BBICOKONPOJYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJlorTHYecknue W dTuyeckue  mnpobiembl. ['MO  —  reHeTuuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHunity, «OtnanéHras ruopuausanus», «PadoTer akanemuka M. ®@. MiBanoBay,
«lomunnounusa», «OO0bekTh OuoTexHONOTHNY, «KileTouHble KynbTYypel U
KJIOHUpOBaHueE», « KOoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHUE: MYJISIKH TUIOJI0B U KOPHETUTIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035MCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcus «OCHOBHBIE METOAbl W JOCTHKEHHUS CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO ILICHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpeAnocbuUIKM BO3HMKHOBEHMS JBOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B Ouoyoruu. BiusiHuEe >BOJIOLMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTonmorndeckne: MOCIENO0BATEIBHOCTD
NOSIBJIGHUST BHUJOB B MaJICOHTOJIOIMYECKON JIETOMHMCH, NEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxoncTBo U pazianure ¢payH U (Haop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3IUuMsl SMOPHOHOB PpAa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX MyTed y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMXKyIIME CHJIbI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OIPAHUYEHHOCTH PECYPCOB, HEONpENENEHHAsT U3MEHYHUBOCTb,
0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cuntetudeckas Teopus 3Bosonuu (CTD) u e€ 0OCHOBHBIE TTOJOKECHHUS.

MuxkposBostonus. [lomynsuus kak eAMHKUIA BUAA U SBOTIOLHUU.

JIBroxymne cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTallMOHHBIN
IpoleccC M KOMOMHATHBHAsT M3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
reHOB. M30inus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HamnpaBisoomuil @akrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0IeHHOCTh OpPraHU3MOB KakK pe3ynbTarT 3Bomonuu. Ilpumeps
MPUCIIOCOOJICHUI Y OpraHu3MoB. ApoMop(dO3bl U UIHOATANITALINH.

Bun wu BugooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (OpPMBI
BU1000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonsi.  DopMbl  3BOJIOIUM:  (DUIETUYECKAs, IUBEpPreHTHas,
KOHBEpreHTHasl, napauiensHas. HeoOpaTuMocTh 3BOTIOIIH.

[TponcxoxieHHEe OT HeCleUHaJu3UpOBaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anus. AJanTuBHas paguaus.

JdeMoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmel  OOprOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooOpa3ue COpTOB pPacTEHUID,
«MHoroo0pasue  mopon  KUBOTHbIX»,  «[lomymsmum»,  «MyTannonHas
U3MEHUYUBOCTE», «ApoMopdo3by, «Umnoamanrammm», «OO0mas aereHepanusy,
«/IBmxymue cuibl 3Boionun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpucrocoOIeHHOCTh OPraHU3MOBY,
«I'eorpagpuueckoe BUI00Opa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHKE.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HAOOp IUIOMOB M CeMsH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIEHUN y
KUBOTHBIX», MOJENIb «OCHOBHBIE HAIIPaBJICHUS DBOJIOIHUNY, O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpadguueckas kapra wMupa, KoJeKius «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX U pacTeHui», wojens ammimkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaT «JIlpozoduna» (Hopma, myTanuu (GopMbl KPbUIBEB U
OKpAacKu Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHble TpPEACTaBICHUS O 3apOoKICHUM XKWU3HU. HayuHble TUMoTessl
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: abuoreHe3 W maHCHepMus. XHUMHUYECKas
ABOMIONMS. AOHOTEHHBIA CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTATBLHOE TOATBEPKICHUE XUMUYECKON IBOMIONMA. HavanbHble 3Tansbl
ounosornueckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI )KMUBBIX OPTraHU3MOB.

PasBurne xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [laneo3oiickas spa u e€ mnepuoibl: KEeMOPUUCKUH,
OPJOBUKCKUH, CUITYPUUCKHN, T€BOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so30lickas spa u €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa ®W €€ TMepuojbl: MNaJICOTCHOBBIM, HEOrC€HOBBIM,
AHTPOITOTE€HOBBIN.



XapakTepucTuka KiMMaTa U TeoJIoTHYecKuX mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl U
XKUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHUyYecKOro MHUpa Kak OTpakeHHe 3BoJoIUU. (OCHOBHBIC
CHUCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB.

OBoJIOLMA YeToBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHM YesoBeKa. MeToabl u3ydeHus aHTponoreHe3a. CxolcTtBa u
pa3IMyuus YEJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxymue  cuiabl  ((pakTopsl)  aHTPOIOreHes3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbId 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUN TPYyAa, MBIIIJIEHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMenbi, YemoBek mnpsaMoxondmuid, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbiii. Haxojaku HCKOIMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY U

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi), = Herpo-aBCcTpajioujHas  (dKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIECHHOCTH  MpeICcTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSM CYIIEeCTBOBaHUA. EMWHCTBO uemoBeYeCKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penn, JI. ITactep, A. WM. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumer 1 cxembl: «BosaukHoBeHme ConHEUHON cHCTEeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PacturenbHas KieTka», <«KuBOTHasi  KJIETKay,
«IIpokapuornueckas kietka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHMYECKHX YEPT CTPOCHHS YEJIOBEKA U YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHelmue moanm», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HenoBeueCKue pachh».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONMUTEKa, MUTEKAHTPONa, HEaHJePTalblla, KPOMAHBOHIIA), CJICTIKU WU
M300paXeHNsT KaMEHHBIX OpYJIUM TEPBOOBITHOTO YeNOBeKa (KaMHU-YOMIEPHI,
pyOunia, ckpeOna), TreoXpoHoOJorhueckass Taonuma, KoJieKius «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX )KMBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[IpakTtuueckast padora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIJICKITUSIX).



OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIuECKUN My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTHSI KaK HayKa. 3aauM U pa3/iesibl SKOJIOTHUH. MeTOo bl SKOIOTHYECKUX
UCCJIEIOBaHUI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJAHAS, HA36MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME U AaHTPOIOreHHble. JlefCcTBHE HKOIOTHYECKUX
(aKTOpOB Ha OPTaHU3MBI.

Abunotndeckue (akTopbl: CBET, TEMIIEpPATypa, BIAXKHOCTh. DOTONEpHOIU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Bunet OMOTUYECKUX B3aUMOJCUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapa3sutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HaueHHEe OMOTHMYECKUX B3aMMOJCHCTBUN [IJIi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nomyjsauud. OCHOBHBIE IOKa3aTeNH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POKIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[nHaMuka YyuCI€HHOCTH MOMYJISIUU U €€ PeryJIaiusl.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranuzmoB», «®otonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIAuu UHPy30puu-Ty Penbkny, «[lumespie menm.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

Jlaboparopnas padora Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnussHue cBeta Ha POCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSUNA Pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CHCTEMBI.

CooOmiecTtBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
NpOCTpaHCTBEHHasA, Tpoduueckas (mumeBasi). Bunbi-momunantel. CBs3u B
OHOLIEHO3E.

DKkoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitTue 00 »sKocucTeMe H
ounoreoneHoze. DOyHKIMOHANBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckne (muieBbie) YPOBHU OKOCUCTEMBI. [luieBble I1emu W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOPEryJIsLus, pa3BuTHe. CyKueccus.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycToumBOCTH 3KocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprl. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH OMOcPepbl Kak
rI00aNbHOM 3KOCHCTEMBI. JlMHaMHueckoe paBHOBecME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BEIIeCTB U OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriepoa,
a30Ta). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6nochepe 3emin. AHTpONIOTeHHbIE U3MEHEHHS B Ouocdepe.
['1o6anbpHBIE YKOJIOTHYECKUE TPOOTIEMBI.

CocyiiecTBOBaHuE MIPUPOBI 51 YEeJI0BEUYECTBA. CoxpaHneHnue
OoropazHooOpasusi Kak OCHOBa ycToitunBoctu 6uocdepsl. OCHOBaA pallOHATHHOTO
yOpaBJICHUs] TPUPOJHBIMU pEecypcaMu U HX HCIHOJb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubr u cxemsl: «[lumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenmu nuTranus», «IKoJOTUYECKAS] TUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jjeca», «buomeHo3 BomoéMa», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JCHCTBHUS HA Hpupody», «BaxueWmme HMCTOYHUKHU
3arpsi3HEHHS] BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisiomas
ouocheprr», «Daktopsl Aerpaganuu nousy, «llapaukoBsiil a3¢dexT», «DakTopsl
paauoaKTUBHOIO 3arps3HeHus Ouocdepnry, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenue ku3HU B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B ouochepe», «KpyroBopor azota B Ipupoe».

O6opynoBaHue: MoOJIeTb-alIUIUKaIUS « TUTTHYHBIE OMOICHO3bI», TepOapuii
«PactutenbHbie cooliiecTBa», kojuiekuuu «buoienos», « Bpenurenn BaxHeHInx
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp», TrepOapuu W KOJUIEKIIMM pAacTeHUH U
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM JKOJOTHYECKUM TPYIIaM OJHOTO BH/IA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paXeHUs OXpPaHAEMbIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHI

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHS  OOYYalIIMMHUCSA TPOrpaMM  CpeaHero ooOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTpyKType JHMYHOCTHBIX PE3YJBTATOB OCBOECHUS INpenmera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXJaHCKOM UIAEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/AENICHNI0, HaJlM4yhe MOTHUBaMM K  OOy4YeHHI0  OHOJIOTruH,
LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HCTOPUYECKUX TPAAULUI pa3BUTHA OHMOJIOTMYECKOrO
3HaHUA, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloUIMXCs PYKOBOJACTBOBATHCS B CBOEH
JEATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa3oBaHUs, HAJIWYUE SKOJOTUYECKOrO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJIbTaTBl OCBOCHHMS mpenmera «buonorus» AOCTUTaroTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEACHUSI W CIOCOOCTBYIOT NPOLIECCAM CAMOIIO3HAHMS, CAMOBOCIHMTAHMS U
CaMOpa3BUTHUsA, Pa3BUTHA BHYTPEHHEH IIO3MIMU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaguUUsAM MHOTOHAllMOHaJbHOro Hapoaa Poccuiickoit dexnepauuu, npupoae u
OKpYXKaroulen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOXKJICHUH, COOTBETCTBYIOIIHUX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOTO OOIECTBA, PACUIMPEHHE >KHU3HEHHOTO
ONbITAa U ONbITA JIECITEIBHOCTH B MPOLECCE PEaM3ally OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATENIbHOM JIEITEIHHOCTH, B TOM YKCIIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh T'PAKIAHCKON MO3ULIUK 00YUaIOIIErocsl KaKk akTUBHOIO U

OTBETCTBEHHOT'O WJIEHA POCCUIMCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBaKECHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX H HCCJIENOBATEIbCKUX 3a7a4, YBAXXUTEIBHOTO
OTHOUIECHUSI K MHEHHUIO OIIMOHEHTOB MpU OOCYKICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCcuiicKOn IPaKIaHCKOMN UJECHTUYHOCTH,
MaTpUuoOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunon, ropmocty 3a cBoW Kpad, CBOWO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIIEIUIO U MMAMATHUKAM IPUPOIBI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
PUPOJIBI, B ’KU3HU YEIOBEKA M COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO u 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTHU;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O TPHUHATHS I[EHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBHHM C
TpaguuuaMu HaposioB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHCTBUSA KUBOU IPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHIO B PAa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0J1ArONOTyYHs:

MOHMMAHWE W pealih3alus 3J0pOBOTO M 0e30MacHoro oobpasa >KU3HU
(3mopoBOo€  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOQJIaHCUPOBAHHBIN pEXUM 3aHIATHM U OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (DPHM3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH MPaBWI HWHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIHUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IO0HE;

TOTOBHOCTh K AaKTUBHOW [ESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JI€SITEIbHOCTB;

MHTEPEC K pa3InyHbIM cpepaM NpoPecCHOHANbHOU JEATENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynaymied mpodeccuu W pealn30BHIBATh
cOOCTBEHHbBIC KU3HECHHbIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK MCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCJIEICTBUM ISt
OKPY>KaroLen Cpebl;

OCO3HaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMUECKHX MpoOJeM M IMyTed uX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHHUS TMpU PEIIEHUH MNpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOACHUE  NpPaBWJI  TOBEACHHS B INPUPOJIE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PAaBHOBECHS B HSKOCHUCTEMAax, OXPAaHY BHJIOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKAIOUIEH
IPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOIArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX I€UCTBUI U MIPEAOTBpALIaTh UX;

HaJU4YUe Pa3BUTOrO SKOJOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NESATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJHUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJbTYphl Kak CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;

NOHUMAaHUE Ccrneuu@uKd OHOJIOTMM KakK HAayKd, OCO3HaHUsA €€ poju B
dbopMHpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBleHus 00 OKpYXalolleM MHpE Kak O €IMHCTBE MPHUPOJIbI, YellOBEeKa U
o0111ecTBa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU MpolsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTUM JJIsi COBPEMEHHOW IMBWIM3ALINU:
oOecrie4eHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3[JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOJa U3 III00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obecrieyeHusi  mepexojla K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYYEHMHM OWMOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOMIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW T'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU OOydaromuxcs, GopMHpyeMOil
MIpU U3Y4YEHUU OUOJIOTHUH;

MOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJL30BaTh TOJIydaeMble 3HaHWS [JIs aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpPa U MPOUCXOAIIUX B HEM M3MECHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAy4YHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYyYEeHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus npodieM B peaibHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI yueOHOro mpeamera «buosorusy
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TMOHSATHUS, OTPAKAIONTUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIHs, SBJICHUE, MPOIECC,
cUcTeMa, Hay4yHbId (PakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBAaHUE,  HAOJIOJICHHE,  W3MEpPEHUEe, OKCIOEPUMEHT U JPYIHX),
yHUBEpCaJbHbIC Yy4YeOHBbIE JelcTBUs (TIO3HABaTeIbHBIE, KOMMYHHKATHUBHBIC,

peryJISITUBHBIC), obecrieynBaroIIe dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAJIbHOM KOMITETCHIIMH OOYyYaroIIUXCsA, CIIOCOOHOCTH
o0ydaromuxcs UCTIOTIb30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MHPOBO33PCHUYCCKHE 3HAHMS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
TI03HABATEJILHON M COLMAIILHOMN MPaKTHKE.

MeTanpeIMEeTHBIC PE3yJIbTaThl OCBOCHHS IPOrPAMMBI CPEIHEr0 OOIIEro
00pa30BaHUsl TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMH yueOHBIMH NMO3HABATEJbHBLIMH
JNeUCTBUAMMU:

1) 6a3oBble JJOrHYeCKHe TeHCTBHA:

CaMOCTOSATEILHO  (OopMyJIHpOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(amanu3a, cMHTE3a, CPAaBHCHHMS, KJIacCH(pUKAIIUNA, 000OIIECHMS ), PaCKPBIBATh CMBICT
OMOJOTUYCCKUX MOHATHH (BBIICIATh MX XapaKTCPHBIC NMPU3HAKH, YCTaHABIIUBAThH
CBSI3U C JIPYTUMH TTOHATHSIMH);

OTIPENCNSITh TETN JeATEIBbHOCTH, 3ajaBas NapaMeTpbl W KPUTCPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTMH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B PacCMATPHUBACMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICILHBIE cpeacTBa JUIS MIPE/ICTABIICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIIECHWUN B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a



TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  poAd,  BBISIBICHHBIX B Pa3JIMYHBIX
MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS MPOOJEMbI C YYETOM aHAlIM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUN AESTENbHOCTH;

KOOPAMHUPOBaTbL M  BBINOJHATH pabOTy B  YCIOBUAX  PpeajbHOro,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE 1eCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOCKTHON JESTENIbHOCTH,
HaBBIKAMH  pasperieHusi mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOATEILHOMY IMOMCKY METOJOB PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPAa3IMYHbIE BUIbl JESITEIBHOCTU [0 MOJIYYEHUIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTally, MPeoOpa3oBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh ApTyMEHTHl IJsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJa4d pe3yJIbTarthl,
KPUTUYECKU OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEJACTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHATBHYIO CPELLY;

YMETh TIEPEHOCUTH 3HAHUS B IO3HABATENBHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHENIEATEbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUrMHAJIbHbIE MOJAXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUH (TEKCTEe Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTEepHETE), aHaIU3UPOBATh



UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUSA, KPUTUYECKU OL[CHUBAThH
€€ JI0OCTOBEPHOCTh U HENIPOTUBOPEYHUBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3NMYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornueckor mHpopManuu, HEOOXOAUMOM NIJisi BBITIOTHEHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUs PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ononornyeckoil uHpopmau (cxeMpl, rpaduKy, TUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouosnornyeckoil uMHPOpMalMEN: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HarJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  WHMOpMaIuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BceX chepax *KU3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUHU IO CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHIMOJIHEHHS MpeAiaraeMoi
3aJ]a4M, YYUTHIBaTh MHTEPECHl M COTIACOBAHHOCTH IMO3UIUN PYTUX YYACTHHKOB
JAaJiora Wiy TUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CpPEICTBAa OOILICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHUS KOHQIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJAJIETh Pa3jIMYHBIMH CHIOcO0aMu OOIIEHUS W B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

NOHUMAaTh M HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MPH PEIICHHH OMOJIOTHIECKON MPOOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTD
IPUMEHEHUS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOW 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXI0TO YJjieHa KOJUIEKTHBA;



NPUHUMATh [€JIM  COBMECTHOM  JEATEIbHOCTHU, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JIOCTUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiaTh poiaud ¢ Y4E€TOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOI pabOTHI;

OLICHUMBATh Kaue€CTBO CBOETrO BKJAJa W KaXJAOr0 yYacTHUKA KOMAaH]bI B
o01uMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTpATErM4ecKoe TOBEJACHUE B Pa3IUYHBIX
CUTYyaIUsX, POSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUMN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JECHCTBHSIX M MOCTYIKAaX IO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJTLHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/laud B 00pa3oBaTebHOU
NEATEeIbHOCTH U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO  COCTABJISITH IUIAH  PEIICHUS TpoOJIeMbl ¢ Y4ETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHUH;

JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a peuIeHHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX O0O0JIACTSIX 3HAHUM, TOCTOSHHO TOBBIIIATH CBOM 0O0Opa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTD,
OIICHHBAaTh COOTBETCTBHE PE3yJIbTATOB IIEISM;

BIIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, HUX PE3yJbTaTOB U
OCHOBaHMI, UCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O pelIeHNUS;

yMETb OIICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh pEIHICHUS MO0 UX
CHUKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NPU AaHAIU3E PE3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTMX IPU AaHAJIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YEJIOBEKA.

IHNPEJAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN MO OCBOEHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHECHUIO 3HAHWM B PA3UYHBIX YUE€OHBIX CHUTYyallUsIX, a TakKKe B PEAIbHBIX
YKU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMeTHbie
pe3yibTaThl MPEACTABICHBI IO TO1aM 00yUYCHUS.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX  YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHI:
KU3Hb, KIJETKa, OpraHu3M, Meradonu3M (0OMEH BeEIIeCTB U TPEeBpallcHUE
SHEPTHM), TOMEOCTa3 (CaMOpPEryJIsius), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEACHHE (PEMPOIYKIINS ), HACTIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, UEHTpajdbHas JOrMa MOJEKYJIsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenus (o meHTpax MHOT00Opa3usi u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTeHuii H. M. BaBuioBa), onpeaensTh rpaHULbl
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOTO IMO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
ONHUCAaHUE KUBBIX CHUCTEM, IMPOIECCOB W SIBICHWI, OpraHu3alusi U IPOBEACHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIECIYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJyYSHHBIX



pE3yIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSITHH, TEOpWA W 3aKOHOB, YMCHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TIOJIYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OMHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEILECTB M MPEBpALICHUS SHEPrUM B KJETKe, (OTOCUHTE3A,
IUTACTHYECKOT0 W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MekHo3a,
OTUIOAOTBOPEHUS, PA3MHOXKECHUS, WHIWBUIYAIbHOTO Ppa3BUTUSA OpTraHU3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHATH MOJyYCHHBIE 3HAHMS IS OOBSICHEHUS OMOIOTHYCCKUX
IIPOLIECCOB M SIBJICHUM, IUISl NPUHATHS NMPAKTUYECKUX PELICHWH B IOBCEAHEBHOU
KHU3HU C LeNplo obOecredeHus: O0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbS
OKPY’KaIOIIUX JIFOJIEeH, COOII0ICHUSI HOPM TPaMOTHOTO TIOBEICHHSI B OKpYKaroIIeh
OPUPOIHON cpejie, MOHMMaHUE HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTHUKEHUMN
COBpEMEHHOM Ouonormu OMOTEXHONOTHI  JUIsl  PallMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHUE peIaTh JJIEMEHTApHbIE TEHETHYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpelIMBaHue, CIETUICHHOE HacleIoBaHuEe, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUA IS TIPEACKa3aHHUs HACIEIOBAaHUs MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUA W3
pa3IMYHBIX UCTOYHHKOB (CpeICTBa MAacCOBOW MH(POpPMAIUH, HAYIHO-TIOMYJISPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKHUX MCTOYHUKOB, TPAMOTHO
WCIIOJIB30BATh TIOHSTHUIHBIN arrmapaT OMOJIOTHH.

[IpenmeTHBIC pE3yNbTaThl OCBOCHUS y4eOHOrOo Tipeamera «buomnorus» 6 11
K1acce NOMKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYIHOTO
3HaHUSA ECTECTBCHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOH KapTHHBI MHpa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUCKUX U
3apyOCKHBIX  yYEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAITBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJICP)KAaHUE OWOJIOTMYECKUX TEPMHUHOB WM TIOHSATHI:
BU/I, TIOMYJISILUSI, TEHOPOH, IBOJIOLHUS, ABMKYIIUE CUIIbI ((haKTOpPHI) SBOJIOINH,
IPUCTIOCOOIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, HKOJOTHMUYECKHE (DaKTOPHI,



HDKOCHUCTEMA, MPOJIYUEHThI, KOHCYMEHTBI, PEAYyLEHTbl, UENU MHUTaHUs,
IKOJIOTHYECKAsl TUpamMua, OMoreoreHos, onocdepa;

yMEHUE H3JIaraTb OWOJOTrMYEeCKue Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBruHa, CHHTETHYECKass TEOpUs OHBOJIIOLMM), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. Bbapa, depenoBanus TJIaBHBIX HalpaBJICHUN U
nyteit aBomoru A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
ONPEAEIIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OTNHUCAaHUE JKUBBIX CHUCTEM, IMPOIECCOB W SIBIICHHWM, OpraHu3aius U IPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABW)KCHUE  TUIMOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXy HCCICIyEeMbIMH BEIIMYMHAMHU, OOBSICHEHHE IMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHMN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS] OHOJOTHUYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIUNA, NPOIYLUEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOTeOEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJEICTBEHHOM
U3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUsI, MPUCIIOCOOIEHHOCTH
OpTraHU3MOB, JICHCTBUS SKOJOTMYECKUX (HaKTOPOB Ha OpraHU3MBI, IEepeHoca
BCILIECTB M TIOTOKAa JHEPTHMM B IKOCHUCTEMaxX, AHTPOIMOTCHHBIX H3MEHCHHH B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTAa BEIIECTB U OUOr€OXMMHYECKHUX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LENIpl0 o0ecredeHus: 0e30IacHOCTH CBOErO 30pOBbS M 3J0POBBSA
OKPY KaIOIIUX JIFOJIeH, COOII0ICHUSI HOPM TPaMOTHOTO TIOBEJICHHSI B OKpPYKaIOIIeh
IPUPOIHON cpeje, MOHMMaHWe HEOOXOJMMOCTH WCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsi PAIIMOHATILHOTO MTPUPOIOTIOIH30BaHNUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3aJ]auH, COCTABISATh CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaX (LIeNH MUTaHus);

YMEHUE BBINMOJTHATh JIA0OPATOPHBIE W TPAKTUYECKHUE pPadOThI, COOMIOIATH
npaBuiIa npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHYECKH OIIEHWBATh M MHTEPNPETHPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO COJEP’KaHUs, BKIIOYAIOIIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
pPa3IUYHBIX UCTOYHHUKOB (CpPEJCTBA MacCOBOM MH(OpMaIINK, HAYUYHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  TJIOOANBHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC IHChbMEHHBIE M YCTHBIE COOOIICHHS,
000011251 OMOJIOTUYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBINA anmnapat OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBnIe cuCTEeMBI 1 UX opraHu3anusa

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

>KI/13H6)1€$[T€J'II)HOCTI) KIJIIETKN

Pa3MHOXEeHME U MHIUBUAY ATBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTh M U3MEHUHBOCTD
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c292



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

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpaMmbl

Ne i/

OBOIIIOIMOHHAS ouoorus

Bo3HukHOBEHME M pa3BUTHE KU3HU Ha
3emie

OpranusMsbl 1 OKpy Karomias cpeaa

COO6HI€CTB3 1 3KOJIOI'MYCCKUEC CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Tema ypoka

buosorus B cucreme Hayk

MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
[TpakTnueckas pabora Ne 1
«HMcnonp30BaHuE pa3IMYHbIX
METOJOB IIPY U3YUYEHUU
OMOJIOTUYECKUX OOBEKTOB»

buonornueckue CHUCTEMBI, ITPOLCCChI
H X U3YUCHHUC

XUMHUYEeCKHUH cocTaB KiIeTKU. Boga u
MHHEPAIBHBIE COJIU

benku. CoctaB u cTpoeHue 06eIKoB

depMeHThI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTH KaTasasbl)»

VYrnesonsl. JIunuael

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

JlaTa
IIpakTH4eckue

padoThbI

H3yYCHUA

0.5

0.5

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

bu6mmorexa [JOK
https://m.edso0.ru/863e6122

bu6mmorexa [JOK
https://m.edso0.ru/863e6564

but6mmoreka [IOK
https://m.edsoo.ru/863e674e

but6mmoreka [IOK
https://m.edso00.ru/863e6b72

bub6mmoreka [JOK
https://m.edso00.ru/863e6b72

bub6mmoreka [JOK
https://m.edso0.ru/863e6870



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

10

11

12

13

14

15

16

17

18

Hyxneunosbie kucinotsl. AT®

HCTOpI/I}I U MCTOAbI U3YUYCHHUA
kiaeTkH. Knerounas TCOpHUA

Kinerka xak nenoctHas )KuBas
CHUCTEMA

CrtpoeHune 3yKapuOTHYECKOU KIETKH.

Jlabopartopnast pabota Ne 2
«W3ydeHune cTpoeHust KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OTIFICAHUE»

OOMEH BelLIeCTB WIK META00JIN3M
dorocuHTe3. XEMOCUHTES

DHepreTUIecKuii 0OMeH

JKu3HeHHBIN UK KIETKHU. [lenenue
KkieTku. Muto3. JlabopaTopHas
paborta Ne 3 «Habmronenue muto3a B
KJIETKaX KOHYHKa KOpeITKa JyKa Ha
TOTOBBIX MHKpOIIperapaTax»

Buocuures 0enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsnus — OnocuHTe3 Oenka

HekneTounsie GopMbl )KU3HH —

0.5

0.5

bub6mmorexa [JOK
https://m.edsoo.ru/863e6d5¢c

bubmuoreka [{OK
https://m.eds00.ru/863e6e88

bubmnoreka LJOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [JOK
https://m.edso00.ru/863e766¢

bu6mmoreka [JOK
https://m.edso0.ru/863e7c98

bub6mmorexa [JOK
https://m.edsoo.ru/863e7aae

bub6mmorexa [JOK
https://m.edsoo.ru/863e7dc4

bub6mmoreka [JOK
https://m.edso0.ru/863e796e

bub6mmoreka [JOK
https://m.edso0.ru/863e796e

bu6morexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

19

20

21

22

23

24

25

26

27

BHUPYCBI

DopMBbI pa3MHOKEHHUS] OPTraHU3MOB

Metio3

O0Gpa3oBaHue 1 Pa3BUTHE MOJOBBIX
keToK. OII0J0TBOPEHHE.
Jlabopartopnast pabota Ne 4
«/3yueHune CTpOeHHsI MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

NHnuBuyanpHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJICICTBEHHOCTH U M3MEHYMBOCTH

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HaKoB. MoHOrnOpuaHOE
CKpEeIBaHNE

JlurnOpuaHoe cKpemuBaHue. 3aKoH
HE3aBHUCUMOTO HACJIEJOBAHUS
MIPU3HAKOB

CremieHHO€e HacJeJOBaHUEe
npu3HakoB. JJaboparopHas padora
No 5 «3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIAHOTO
CKpEIIMBaHUS Y APO30(HIIbI HA
TOTOBBIX MUKPOITpETapaTax»

I'enetuka nona. Hacnengosanue

0.5

0.5

https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e

bubmnoreka LJOK
https://m.edsoo.ru/863e7f4a

bubmnoreka LJOK
https://m.edso0.ru/863e81b6

bubmnoreka LJOK
https://m.edso0.ru/863e8436

bu6mmorexa [JOK
https://m.edso0.ru/863e8612

but6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bubmuoreka [{OK


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
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

MMPU3HAKOB, CICIJICHHLIX C ITOJIOM

NsmenunBocTh. HenacnenctseHHas
W3MEHYHBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MOJU(UKAITMOHHON U3MEHYMBOCTH,
[IOCTPOEHNE BapUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast U3MEHYMBOCTb.
JlaGopatopHnas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢puiisl Ha
rOTOBBIX MUKpPOIIpenapaTax»

I'eneTnka yenoBeka

Ob6o61aroriee NOBTOPEHHUE IO TEME
«HacnencTBeHHOCTD U
U3MEHYHBOCTH OPTaHU3MOBY

CCHGKI_II/IH KaK HayKa 1 Iponecc

Metoabl U JOCTUKEHHUS CENEKIINU
PaCTEeHUH U KUBOTHBIX
buotexHosorust kak oTpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34

0.5

0.5

https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

but6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bub6mmorexa [JOK
https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Ne
n/n

Tema ypoka

DBOJIIONHS M METOJIBI €€ M3yYCHHS

Hctopust pa3BuTHs NpeacTaBiIeHUN
00 3BOJIIOLNYT

MuUKpO3BOTIOLIMS

[Tomynsus Kak JIeMEeHTapHAS
€IMHHIIA BUJIA ¥ SBOJTFOITHH.
JlaGopaTtopnas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)

JIBWOKyIIHE CHITBI (3JIEMEHTapHBIC
(haKTOPHI) SBOJTIOLIUH

EctectBennslit 0T60p 1 €ro Gpopmbl

Pe3ynpTartel sBOIIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
BH00OpazoBanue. JlaboparopHas
pabora Ne 2 «Onmcanue

HpI/ICHOCO6HeHHOCTI/I OpraHusma 1 eé

OTHOCHUTCIILHOI'O XapaKTepa»

Hanpasnenns u nytu
MaKpO3BOJIOLNH

KoandyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

Jlara
IIpakTH4eckue

padoThI

H3y4eHust

0.5

0.5

DJIeKTPOHHbBbIE
nu@posbIe
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/863ea20e

bubmnoreka LJOK
https://m.edso0.ru/863e9570

bu6mmorexa [JOK
https://m.edsoo.ru/863e9cle

bubmnoreka LJOK
https://m.edso0.ru/863e99c6

bu6mmorexa [JOK
https://m.edsoo.ru/863e9da4

bub6mmorexa [JOK
https://m.edso0.ru/863e9ed0

bub6mmorexa [JOK
https://m.edsoo.ru/863e9fde

bub6mmorexa [JOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

11

12

13

14

15

16

17

18

19

20
21

HeobpaTumocTs 3BOMIONINN

Hctopust xu3Hu Ha 3eMII€ U METObI
€€ N3yUYCHUS

FI/IHOT63BI HpOI/ICXO)K,IIeHI/HI KHU3HHU
Ha 3emiie

Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U
nepuoam

OCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTEIBLHOIO U )KUBOTHOTO MUPA.
[IpakTuyeckas padora Ne 1
«H3yueHune UCKONaeMbIX OCTaTKOB
pacTeHul U KUBOTHBIX B
KOJUIEKLIUSX

COBpCMeHHaH CHCTEMa
OpTraHHU4Y€CKOIro Mupa

DBOJIOIMS YeJIOBEeKa (aHTPOIIOTEHE3)

JIBmoxyiue cuibl ((pakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTAIUN DBOJIFOIIUNA
yeoBeKa

YenoBeueckue pachl 1 IPUPOAHBIC
ajgarnTanuy 4€JI0BCKa

PesepBHblitl ypok. O60011eH1E 110
TeMe «Bo3HHKHOBEHHUE U pa3BUTHE
KM3HU Ha 3emiie

DKOJIOTHUs KaK HayKa

CpCI[LI 00UTaHUS M SKOJIOTHUYECKUE

0.5

bubmuoreka [JOK
https://m.edso0.ru/863eaba6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmnoreka LJOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?

bub6mmoreka [JOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

22

23

24

25

26

27

28
29

30

31

(bakTopsl

AbGuoTtnieckue HakTopsbl.
JlaGopaTtopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue hakTopsl

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nomyssnuu. [Ipaktuyeckas padora
Ne 2 «Iloacuér mnotHocTH
TIOTYJISINI pa3HbIX BUIOB
pacTeHui»

Coo0b1iecTBa OpraHu3MOB —
OuoLEeHO03

DKOJIOTMYECKHUE CUCTEMBI
(aKOCHCTEMBI)

OCHOBHBIE TTOKA3aTEIN DKOCUCTEMEL.
DKOJIOTMYECKUE TUPAMUJIBI.
CaoiictBa srocuctem. Cykieccus

[IpupoiHBIE S5KOCUCTEMBI
AHTpONOTE€HHBIE SKOCUCTEMBI
Bbuocdepa — rmobanbHas
JKOCHCTEMA 3EMITH
3aKOHOMEPHOCTH CYyIIECTBOBAHUS
o6uochepsl

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso00.ru/863eb348

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edso00.ru/863eb46a

bu6mmorexa [JOK
https://m.edsoo.ru/863eb5fa

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [IOK
https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocepe 3emiu 1

CocyiecTBoBaHME MPUPOABI U

33 1
YyeJI0BeUeCTBa
PezepBHblil ypok. O000IIEHNE TEMBI
34 «Coo00111ecTBa U AKOJOTHYCCKHE 1
CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

2.5

bu6mmorexa [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

buonorus. 10 knace, B.B.Ilaceunuk, ['.I'.11IBenioB u ap., JIunus xusHu;
0a30BbIl ypoBeHb. - MockBa, [IpocBenienue; 225¢, 2024.
buonorus. 11 knacc, B.B.Ilaceunuk, B.A. Kamenckuii, A.M.Py61108B, JInnus

KU3HU; 0a30BbIN ypoBeHb. -MockBa, [Ipocsemienue; 272c¢., 2024.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

buonorus.10 : yue6. kiacc s o01eoopa3zoBart. opraHu3ainii: 6a3oBbIi
yposens/ [I.K.bensie u nip.; mox pen. 1.K.bensesa u I'.M.Ipimiuna.- 7 uzs.-
M.:Ilpocsemenne,2020.- 223c¢.: un.- (Knmaccuueckunii kypc)

Oo6mas 6uonorus.10 -11kmacc:yqed. a4y 061meoo6pa3oBart. yupexaeHuii/ A.A
Kamenckuii, E.A. Kpukcynos, B.B. [laceunuk- M.:Ipoda,2019-367c.

JI.B Beiconkas, .M. IpiMmun, A.O.PyBunckuii u 1p O01mas Ouosorus:
yueO. mst 10-11x51 ¢ yray6i1. u3yuyeHuem OMOJIOTHH B IIIK. -
M.:ITpocBemienue,2004-462c.

['pun.H.Crayr. V., Tetinop.Jl. buonorus:s tpex Tomax.Ilep.c anrn./mon

pen.P.Conepa-M.:Mup.1996.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET: https://resh.edu.ru/
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