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IHHOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMbl 1O OHOJIOTUH TEOPETHYECKYIO OCHOBY IJISi OTIPEICICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHus ydeOHoro mpenmera «buonorus» cocraBwiIn:
koHnenrtyanbable nosioxkeHnss PI'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4deHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crienu(uKke OUOJIOTHH,
e¢ 3HaYCHWU B TO3HAHWM >KMBOH TNPHUPOIBl M OOECIIEYCHWH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmrectBa. CorimacHO Ha3BaHHBIM TIOJIOKEHUSM, OTIPEICTICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110
Oouosioruu u €€ CTPyKTypa.

[Tporpamma no Ouosiorun Aa€T MpecTaBIeHUE O 1eNsX, 00 001Iel cTpareruu oOydeHus,
BOCIIUTAHUS W DPa3BUTUS OOy4aromuxcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTENFHOE MPEIMETHOE COJIEpPKAHHUE, €r0 CTPYKTYPY, pacmpeelieHue I10
paszgenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs] ydyeOHOro marepuana ¢
YUETOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEBHOTO TpOIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mporpamMe 1O OHOJOTHHM TaKkKe YYHTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs 0
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbI ypOBEHb) peayM30BaH MPHHITUI
MIPEEeMCTBEHHOCTH B H3y4YeHUHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTcs
HaIpaBJIEHHOCTh Ha Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, I[IEHHOCTHBIX  OpHUEHTAIMi  JIMYHOCTH, OSKOJOIMYECKOTO  MBIILICHHS,
MpEJICTaBICHU O 3740pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHUEM K OKpYXKaromieu
npupoaHoi cpeze. [loaTomy Hapsiy ¢ H3ydeHHUEM 00IIe0HOIOTUYECKUX TEOPHil, a TaKKe 3HAHUI
O CTPOEHHH >KMBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HUX
IIPOLIECCOB B MTPOrpaMMe M0 OMOJIOTUH YIeI€HO BHUMAHUE UCIIOJIb30BAHUIO MOJTY4YE€HHBIX 3HAHUI
B IIOBCEJHEBHOM >KM3HHM ISl pEIICHMs] MPHUKIAAHBIX 3aJa4, B TOM 4YHUCIE: MPO(UIaAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKH 11€7IECO00pPa3HOTO MOBEJACHHS B OKpY)KaOIeld MPUPOIHOMN cpene,
aHallM3a BJMSHUSL XO3AWCTBEHHOM [EATENHHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJIHON HAIMpPaBIEHHOCTH Y4eOHOTO
npeaMera «bHoNOrHs» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECHEUeHUs YCIOBHUH Ui pelIeHUs
OJIHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJHHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOpas MPEAINoiaraet
dbopMupoBaHre y 0OO0YYarOIIUXCSI CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JIHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosoruss Ha ypoBHe cpeaHero oOIiero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
obecrieunBaeT (GopMUPOBAHHE y OOYYAIONIMXCS TMPEACTABIECHUN O HAYyYHOW KapTHHE MUpA,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M HBOJIOLWHU, CO3MAET YCIOBUS MAJS: TIO3HAHHUS 3aKOHOB KHBOW MPHUPOJIBI,
dbopmupoBanusi (HYHKIIMOHATLHOM TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOTO 00pasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHUS, [IEGHHOCTHOTO OTHOIIIEHUS K )KHUBOW MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HadueHue OWONIOTHS WMEET TaKXKe JUIsl pEIICHUs BOCIUTATENBbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oOpa3oBaHus, conuanu3anum oOyqaromuxcs. M3yuenue
OuMoJoTHH 00eCTIeYNBAET YCIOBUS 7151 POPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
U uHOOPMAIMOHHBIX HABBIKOB, OSCTETHUECKON KYyIbTYphl, CIOCOOCTBYET HMHTErpalliu
OMOJIOTMYECKUX 3HAHWKM C TPEACTABICHUSMU M3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,



¢u3uku, xumun U reorpaduu. HazBanHbie TOJI0KEHUS O MPEJHA3HAYCHUH y4eOHOTO MpeaMera
«buonorus» cocTaBuIM OCHOBY JUTSI OTIPEACIICHHUS IMTOX0I0B K OTOOPY M CTPYKTYPUPOBAHHUIO €TO
COJIepKaHuUs, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p comepkanus yueOHOTO TIpeaMeTa «bruoorusn Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIMHA KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYArOIINECS JTOJKHBI
OCBOUTH 3HAHHS M YMEHHUs, 3HAUYUMBIC Il (pOpMUpPOBaHUS OOIIEH KyIbTYpHI, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOAHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KU3HU U MPAKTUICCKOU JesTebHOCTH. Oco00e MeCcTO B TOW CHCTEME 3HAHWUN
3aHUMAIOT D3JEMEHTBHl COJCpPKAHUSA, KOTOpPhIE CIY)KaT OCHOBOH sl  (OPMHPOBAHUS
MIPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAISX JINYHOCTH, CTIOCOOCTBYIOIIUX I'yMaHH3AIMH OMOJOTHYECKOTO 00pa30BaHMsL.

CrpykTypupoBaHHE COJIep’KaHUsl Y4eOHOro MaTepuana B IpOrpaMMe M0 OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHMsI 3HAHUI 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX
YKUBOU PUPO/IBL, 0 €€ yPOBHEBOM OpraHn3allii U 3BOJIIOIMH. B COOTBETCTBUU C ’TUM B CTPYKTYpE
yueOHOoro npeamera «buosorus» BblAeNeHbl CIeAyIOIINe coJepKaTelbHble JUHUU: «buonorus
Kak Hayka. MeTo/ bl HaydHOTO Mo3HaHus», «KieTka kak Omosorudeckas cuctemay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrema ¥ MHOTooOpa3ue OpraHu4eckoro Mupa», « IBOJIIOLH S
YKUBOU IPUPOJIB», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHHE
O0OYyJarOIMMHUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIHLHOW OpraHU3aIMHM >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHrne YMEHUN MCIIOJIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHHUS PA3TUIHBIX )KHU3HEHHBIX MMPOOJIEM.

Joctrxenne uenu u3ydeHus ydyeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs pelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OO0YYarOMIMMHCS CUCTEMbl 3HAHUH O OHOJIOTUYECKUX TEOPHUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXalluX OCHOBOM s (popMHpOBaHUS
MIPEJICTAaBJICHU O EeCTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAay4YHOIO TMO3HaHUS,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHu3alluH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHY;

(dbopmupoBaHre y OOy4yaroUIMXCsl MO3HABATENIbHBIX, MHTEUIEKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHalIu3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTMH HAyYHBIX B3IJISAIOB,
UJeH U MoAX0JI0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy OOydarommxcsi oOmel KyinbTypbl, (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLEHUBATH SBICHUS OKPYKAIOIIET0 MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYEHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopMupoBaHre y OOy4aromMXCs YMEHUN HIUTFOCTPUPOBATH 3HAYEHHE OMOIOTMYECKUX
3HAHUA B MPAKTUYECKOW JESITETbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEJIOBEKOM >KHUBOW MPHUPOIbI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJOTMYECKUX 3HAHUU TSl TIOBBIMIEHUS YPOBHS SKOJIOTHUECKOMN
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHWN U YMEHUN B MOBCEIHEBHOM KU3HM ISl OLEHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH MO OTHOIIEHUIO K OKpYXarollel cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIIOIEHUE MepP MPO(UITAKTUKY 3a00IeBaHNH.

B cucteme cpennero obmiero oopazoBanus «buosorus», uzydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 00s3aTebHBIM YY€OHBIM TPEIMETOM, BXOISIIUM B COCTaB MPEIMETHOW o0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jlnst u3yueHust 6nosioruu Ha 6A30BOM YPOBHE CpEeTHEro 00Iero oOpa3oBaHUs OTBOIUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 yaca (1 yac B Hezenio).
COLEPKXAHUE OBYUEHUA



10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTrUMU
€CTECTBCHHBIMU HayKaMH, (QuIocOo(Hei, 3TUKOH, ICTETHKOW W mpaBoM. Poib Owosiornu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HaHUS )KMBOW IPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoncTpaumnu:

IMoprpetsrl: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOIBD).

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

[Ipaktnueckas pabota Ne 1. «lcnonp3oBaHue pa3inMuUHBIX METOJOB MpPU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIHS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi Ouosoruu. OTiavune >KUBBIX
CHUCTEM OT HEOPTaHUYECKOUW MPUPOIBI.

CpoiicTBa OmocucTeM M WX pa3zHOOOpa3ue. YPOBHU OpraHu3alMid OHMOCHUCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSILHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIC TPU3HAKUA JKU3HW», «YPOBHH OpTraHU3AlMHA >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMuYeCKHUii COCTAB U CTPOEHHUE KJIETKH.

XUMHUECKUH  cocTaB  KIETKHM.  XUMHMUYECKHE  DJIEMEHTBI:  MaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThl. BoJja 1 MUHepabHbIE BEIECTBA.

@OyHKIMM BOJABl U MHUHEpaJbHBIX BellecTB B KieTke. llojnepiaHue OCMOTHYECKOro
OanaHca.

benku. CoctaB u cTpoeHne 0eKoB. AMMHOKHUCIOTEI — MOHOMEpHI OenkoB. HezameHnnmbie
U 3aMEHMMbIE AMUHOKHUCIOTHI. AMHUHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPHYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIKOB.

depMmeHTbl — Ouosioruyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyocrtpatHas  crnenuduuHocTh.  Kodepmentsl. Butamunbl.  Ominuust  ¢GepMEHTOB  OT
HEOPraHMYeCKUX KaTaJlu3aTOPOB.

VYraeBoJibl: MOHOCaxapH/ibl (TJII0K03a, prlo3a 1 Ae30Kcuprdo3a), qucaxapuisl (caxaposa,
JaKTO3a) W TMoJiucaxapuibl (Kpaxmaj, TJHKOTeH, Iejultoo3a). buonornyeckue QyHKIMH
YIJIEBOJIOB.

Jiunuapl:  Tpurnuuepuasl, (ocomunuapl, crepounsl. I'mapodmibHO-ruapodoOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YIIeBOJOB, OCIKOB U JIUIMUAOB KaK
HCTOYHHUKOB YHEPTUH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hyxieotnasl — MOHOMEpBI HYKIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buast PHK. AT®: crpoenue u

GbyHKIUH.



[Muronorusa — Hayka o kiuerke. Kierounas teopus — npuMep B3aMMOJEHCTBHS HJEU U
(hakTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YYCHUS KIICTKHU.

Knerka xak nenoctas xuBasi cucrema. OOmume nmpu3Haky KIETOK: 3aMKHYTasi HapyKHast
MemOpana, mosekynbl JJHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oenka.

Tumbl KJIETOK: JSyKapHOTHYecKas U mpokapuothdeckas. OcoOEHHOCTH CTPOEHUS
npokapuoTHieckoi kietku. Kietounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (DYHKIIHMH.
[lna3marnveckass memOpana, e€ cBoictBa W (yHkumu. llurommazma u e€ OpraHoHIbI.
OnnomemOpanubie opranouasl kiuetku: DIIC, anmapar [onbmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHOMIbI KJIETKU: MUTOXOHIPUH, TIIACTHABL. [IpoucxoxaeHne MUTOXOHAPUHN U TIacTua. Bumbt
mwiactus. HememOpaHHble oOpraHOubl KIETKHA: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPHUOJIH,
pecHUYKH, KryTuku. OyHKIIUM OPraHOUIOB KIIETKH. BKitoueHus.

SAnpo — peryasTopHblii eHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiama,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEMIECTB B KIIETKE.

JdemoncTpaumnu:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneiinen, P. Bupxos, k. YorcoHn,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

/lnarpammel: «Pacnpenenenne XMMHUYECKHX OJEMEHTOB B  HEXHBOW  IPHUPOJIEN,
«PacrnpeeneHne XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuupl u cxemsr: «llepuogndeckas TabiMIa XUMHUYECKUX 3JEMEHTOBY», «CTpoeHme
MOJIEKYJIBI BOJIBI», «brocunTes O6enkay, «CTpoeHne MoeKyibl Oenka», «CtpoeHue GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynbl ATDy», «CTpoeHue 3yKapuoTHUUECKON
KIeTKW», «CTpOeHHEe >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpOEHHUE sIIpa KIETKU», «YTIEBOIAbIY, «JIMIuIb).

OO0GopyoBaHue: CBETOBOM MHMKPOCKOII, O0OOpYIOBaHHWE IS TPOBEACHHS HAOIIOICHUM,
M3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlabopatopnast pabora Ne 1. «M3yueHne KaTalMTHYECKOW aKTMBHOCTH (hepMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopatopHass padota Ne 2. «V3ydeHuwe CTpOEHHUS KJICTOK DPACTCHHM, >XMBOTHBIX H
0akTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. JKuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WJIM MeTa00au3M. AccuMuisanus (TUIACTHYECKHMH OOMEH) H
JTMCCUMWIALIUS (SHEPreTHYSCKHii 00MEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poiib
3aKOHOB COXPaHEHHMsI BEIIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPOGHBIN u reTepoTpodHbIid. Poias ¢epmMeHTOB B 00MEeHE
BEIIECTB U MPEBPAILIEHUU SHEPTUU B KIIETKE.

®ortocunte3. CmetoBas M TeMHOBass ¢a3bl QorocuHTeza. Peakuuu (oTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HAUeHUE HOTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIue OakTepun. 3HAUYEHUE XEMOCHHTE3a IS JKU3HU Ha
3emure.

DHepreTudyeckuii 0oOMEH B  KJIeTKe. PacmierniieHwe BeUIeCTB, BBIICICHHE U
aKKyMYyJIUPOBAHHE SHEPTUHU B KIIETKE. DTallbl SJHepreTudeckoro oomena. I mukonus. bpoxxenue u
ero Buabl. KucmopomHoe OKuCI€HHME, WIM KIETOYHOE JbixaHue. OKUCIUTENhHOE
dochopunmrpoBanue. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.



Peakium matpuunoro cunte3a. lenermueckas wundopmamus u JHK. Peanmzanums
reHeTH4ecKoi nHpopmanmu B KieTke. ['eHeTH4ecKuil Ko M ero cBoicTBa. TpaHCKpUmIuus —
maTpuunblii cuate3 PHK. Tpancnsauus — 6unocunres Genka. Dtambl Tpancisaiuu. KoxupoBanue
aMUHOKHCIIOT. Posth pubocoM B OMocuHTe3€e Oenka.

Hexnerounsie ¢opmbl xku3Hu — BHpYychl. Mcrtopus oTkpwiTHs BupycoB (/I
. NBanoBckuii). OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IIMKIA BHPYCOB. bakrtepmodaru.
Bonesnn pactenmii, >)KUBOTHBIX M YeJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nmmyHonedunmra
genoBeka (BUY) — Bo30oymurens CIIM[la. OOpaTHasi TpaHCKpHUNIH, peBEepTa3a M HHTErpasa.
[IpodumnakTuka pacnpocTpaHeHUs BUPYCHBIX 3200JI€BaHUH.

JdemoHcTpaumnu:
IMoprpetsr: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsses.
Tabmuubl ~ w  cxemsbl: «Tunel  nuranus», «Metabomusm»,  «MUTOXOHIPUSY,

«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JJHK», «Crpoenue u
dbyHKIIMOHUpOBaHUE  TeHay, «CuHTe3  Oenkay, «leHermueckuii kom», «Bupycs,
«baktepuodarn», «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIM/la, Oakrepuodaray,
«Perumukarus JIHK».

O6opynoBanue: Moaenu-anmnkanuu «Yasoenue JJHK u Ttpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKku», Moaens cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii mmki, wiaM >KM3HEHHbIM UK kieTku. Mutepdaza u muros. Ilponeccsl,
nportekaromue B uHtepdaze. Pemnmukanus — peakuust marpuunoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUTOMAHBIA W TaIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku —MuTo3. Ctagun muto3a. [Ipoueccsl, mnpoucxo e Ha pa3HbIX CTaIUSIX
MHTO3a. BHOJIOrHUecKuii CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHUS OpraHu3MoB: Oecmojioe M TmosioBoe. Buasl Oecrosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOpooOpa3oBaHHeE,
BEreTaTUBHOE Pa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJICKLUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguu Mmeiiosa. IIporeccel, npoucxoasimue Ha craausx menosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Me03a.

I'amerorenes — mpoiiecc 00pa3zoBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JI0OBbBIE kKene3bl:
CeMEHHHUKU M sSU4HUKHU. OOpa3oBaHuE U Pa3BUTHUE IMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
gillleKsIeTka) — crhepMatoreHe3 U oBoreHe3. (OcCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3Butue (OHTOTE€HE3). DMOpHOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbkl SMOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYIISIHs,
opranorene3. [loctomOpruoHanbHOEe pa3BuUTHE. THUIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: TPSIMOE,
HempsiMoe (JTMYMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBaTh BPOKJIEHHBIE YPOICTBA.

Poct u pazButne pacrennil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTANN
pPa3BUTHSL

JdemoHcTpaumnu:

Tabmuiel u cxembl: «@OpMBI Pa3MHOKEHHUS OPraHU3MOBY, «J{BOWHOE OIIIOJJOTBOPEHHE Y
IIBETKOBBIX pacTeHU», «BereraTUBHOE pa3MHOXKEHUE pacTeHUI, «JleneHue KIeTku OaKkTepuii,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTouHblil nukiy», «Pemnukanus




JTHK», «Muto3», «Meno3», «lIpsmoe n Henpsimoe pasBUTHE», «I'aMeToreHes y MIleKOIUTAOINX
U 4esoBeKay, «OCHOBHbIE CTaJUM OHTOTEHE3a».

Oo6opynoBanue: MUKPOCKOT, MHUKponpenapaTsl «CrepMaTo30ubl MIIEKOIHTAIOLIETOY,
«SlifexsieTka MIEKOIIUTAIOIIET0», «KapuoKnuHe3 B KJIeTKaxX KOPELIKa JIyKa», MarHUTHAsE MOJIETIb-
anmuukanys «Jlenenue xierkuy, moaens JJHK, moxens meradazHoit XpOMOCOMBI.

JlabopaTopHble U NPAKTH4YEeCKHE PAdOThI:

Jlaboparopuas padota Ne 3. «HabmroaeHre MUTO3a B KJIIETKaX KOHYMKA KOPEeIIka JTyka Ha
rOTOBBIX MUKpOIIpenapaTax.

Jlaboparopuass pabora Ne 4. «M3ydeHHWe CTPOCHHSI TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciieicTBEHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetwku. Mctopus pa3BuTus TeHETUKU. Ponp muTONIOrMU H
SMOPHUOJIOTUM B CTAHOBJIEHUW F'€HETUKU. BKIIa pOCCHICKUX U 3apyOEIKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHeTHKUA (TUOPUAOJIOTUYECKUNM, IUTOTCHETHUYECKUH, MOJIEKYISPHO-
reHeTuyeckuii). OCHOBHBIE T€HETUUECKHE TOHATHS. [ eHeTHYecKasi CHMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  NPHU3HAKOB,  yCTaHOBJIEHHble  [. Menpaenem.
MonorulOpuaHOe CKpeluBanrie. 3aKoH eauHo00pa3us THOPUIOB MepBoro nokoJieHus. [Ipasuio
JOMUHUPOBAHUA. 3aKOH paclIeIyieHusl Npu3HakoB. [mmore3a uucrtoTel ramer. [lomHoe u
HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpelmMBaHWEe. 3aKOH HE3aBUCHMOTO  HACIEIOBaHUS IPU3HAKOB.
[uToreneTnuyeckre OCHOBBI IUTHMOPHIHOTO CKpEIIMBaHMS. AHaIU3UPYIOLIee CKpEIlUBaHUE.
Hcnonb30BaHne aHAIU3UPYIOIIETO CKPEUTUBAHUS JIJ1s1 OTIpeAeTICHUS] TEHOTHUIIa OCOOH.

CuemieHHOE HaclieoBaHHMe Tpu3HakoB. Pabora T. Moprana 1o CIETUICHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKue KapThl.

I'eneruka nona. XpoMOCOMHOE OMpeAeSIeHHE M0J1a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omoramerHele M reTeporamMeTHble OpraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIJICHHBIX C
MIOJIOM.

N3meHnunBoCTh. BUibl NI3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIeACTBEHHAsA. PoJib cpeibl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOAU(DUKAIMOHHOW H3MEHYMBOCTH.
Bapuaunonssiii psan u BapuanmonHas kpusas. Hopma peakuuun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIU(UKAIIMOHHONW H3MEHYUBOCTH.

HacnenctBennasi, uin reHoTUNIMYECKas, U3MEHUMBOCTh. KOMOMHATUBHAS N3MEHUHUBOCTb.
Meiio3 u MONOBOM mpolecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHunBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHbBIE, T'€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtarennsie (akTopbl. 3aKOH FOMOJIOTMYECKUX PSIZOB B HACIEICTBEHHOM
n3MmenunBoctu H. Y. BaBuiiosa.

BuesaepHas HaciIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbl T'€HETUKH YEJOBEKA:
reHealoTUYeCKUi, ONM3HELOBBIM, IMTOTC€HETUYECKH, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpeNeeHUE TIEeHOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHKEe, B TOM uucie ¢ nomoinpio I1I[P-ananmusza. HacnenctBennsie 3a0osieBaHUA
4yelnoBeKa: TeHHble Ooyie3HW, OOJIE3HM C HACIEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue H TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIETKU.
[TpuHIMMIEL 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKHA U JEUEHUS TeHETUYECKUX
Oone3neil. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHWE. 3HAUYCHHWE MEJUIIMHCKOW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpaumnu:



Hoptperst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuuel U cxembl: «MOHOTHOPUAHOE CKPEIMBAHUE M €r0 IUTOTEHETUYECKas OCHOBAY,
«3aKOH pacIIeIUIEHUss M €ro ILUTOI€HETUYecKass OCHOBa», «3aKOH YHUCTOThl TaMeT»,
«urubpunnoe ckpeuuBanuey», «LluTonornyeckre OCHOBBI JTUTUOPUAHOTO CKPEIIUBAHHS,
«Meiio3», «B3aumoaeicTBuE aluIeIbHBIX TEHOBY, «['€eHeTHYeCKre KapThl pACTEHUI, dKUBOTHBIX U
yenoBeka», «l'eHernka mnona», «3aKOHOMEPHOCTHU HACJIEIOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapruoTunsl uenoBeka M IKMBOTHBIX», «Buabpl wu3MeHUHBOCTH», «MoaudpuKauoHHas
U3MEHUUBOCTbY, «HacnenoBanue pesyc-gpakropa», «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
HU3MEHUYUBOCTD.

Ob6opynoBanue: Moenu-ammuinkanu  «MoHoruOpuaHoe CcKpeuiuBanuey», «HemomHoe
JOMHHUpOBaHHe», «JurnOpunnoe ckpemmBanue», «llepexkpéct Xpomocom», MHUKPOCKON U
MuKkpomnpenapar «Jlpo3zodpuna» (Hopma, MyTanu GOpMbI KpbUIbEB M OKpAacKu Teja), repoapuii
«I"'opox MoceBHOW».

JlabopaTopHble U NPAKTHYECKUE PadOThI:

JlabopatopHnast padota Ne 5. «M3yuenune pe3ynbTaToOB MOHOTUOPUIAHOTO U TUTHOPUTHOTO
CKpEILMBAHUS Y IPO30(pUIIbI HA TOTOBBIX MUKpOIpEnaparaxy.

JlabopaTtopnast padota Ne 6. «3yduenne MmoaupuKaMOHHONW N3MEHINBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

Jlabopatopnast pabora No7. «Ananmm3 wmyranmwii y JApo3ouibl Ha TOTOBBIX
MUKpOTpenaparax».

[IpakTueckas padota Ne 2. «CocTaBiieHHEe U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTUH.

Ceneknusi Kak HayKa M TPOILECC. 3apOkKIACHUE CEIEKIIMU W JoOMecTuKausa. YuyeHnue H.
W. BaBunoBa 0 1eHTpax MPOUCXOXKICHUS W MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COPT, MOPO/1a, ITAMM.

CoBpeMeHHBIC METOJIbI CeNeKIMH. MacCOBBIM M WHIUBHIYAIbHBIA OTOOPHI B CEJICKIINH
pacTeHui W KUBOTHBIX. O1leHKa dKCTepbepa. bIu3KopoACTBEHHOE CKPEIIMBAHUE — WHOPHIUHT.
Uucras muaus. CKpenmBaHue YUCTHIX JTHHKH. ['eTeposuc, niu rubpuanas cuiia. HepoacTtBennoe
cKkpemnuBanue — ayropuauur. OtnanéHHas ruOpummsanus U e€ ycnexu. VIcKyccTBeHHBIN
MyTareHe3 M TMOJIyYeHUE TMOJUIUIONIOB. JIOCTHKEHHSI CENEKIMM pPACTCHUH, KUBOTHBIX U
MHKPOOPraHU3MOB.

buoTtexHosnorus kak oTpacib NPOU3BOACTBA. ['€HHAsT WH)KEHEpHUsA. ITalbl CO3JaHUS
pekomOunantHor JIHK wm TtpaHcreHHsix opranm3moB. Kierounas wmkeHepus. Kierounsie
KyJIbTypbl. MUKpPOKJIOHAJIbHOE Pa3MHOXKEHHUE pacTeHui. KiioHupoBaHue BbICOKOIPOIYKTUBHBIX
CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE M ITHYeckue mpodiembel. MO —
TFEHETUYCCKH MOAU(PUIIIPOBAHHBIC OPTaHU3MBI.

JIeMoHCTpaluu:

Hoptpetst: H. Y. Bapuios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. IBaHOoB.

Tabnuiel 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKACHUS U MHOTO0Opasus KyIbTYpPHBIX
pactenuii», «Ilopoasl moMamIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. MBanoBay, «llomumiounmusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsDKU TUIOJI0OB M KOPHEIJIOJNOB JAUKHX (OPM M KYABTYpHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX03sCTBEHHBIE PACTECHUSD).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dxkckypeusi «OCHOBHBIE METOJbI UM JOCTHIKEHUS CEJIEKIIMU PAacTeHUM U JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycranaBiauBarOTCsS TpeOOBaHUA K pe3ylIbTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType IUYHOCTHBIX PE3YNbTATOB OCBOEHHUS Tpeamera «buonorus» BbIACICHBI
CIIEIYIOIIME  COCTABIAIONIME: OCO3HAaHHWE OOYyJaIOUIUMHUCS  POCCHUICKOM  IpakJaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOOTPEICTICHHIO,
HaaIn4yue MOTHUBAIIlUHU K 06y'~I€HI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC Pa3BUTUC BHYTPCHHUX
yOEXKJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIINXCs PYKOBOICTBOBATHCS B CBOEH
ACATCIIBHOCTH LIECHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaAMU, NPUCYIIHUMHU CHUCTEME OMOJIOTMYECKOT O
o0pa3oBaHus, HATMYUE KOJOTHYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHUA MPEAMCETA «bnonorms JOCTUT'AKOTCA B €OAHUHCTBE
y‘-Ie6HOI\/’I W BOCHHTATEIbHOMN ACATCIIBHOCTU B COOTBETCTBUHU C TPAAUIIMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMU, UCTOPUYECKMMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBWIAMH M HOPMAMHU MOBEJEHHUS U CHOCOOCTBYIOT IpoIieccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHMSI U CAMOPA3BUTHUS, PAa3BUTUS BHYTPEHHEH MO3MLIMU JMYHOCTH, MAaTPUOTHU3MA,
YB@KEHUS K 3aKOHY M INPaBOIOPAAKY, YEJIOBEKY TPyAa U CTaplleMy HOKOJEHHIO, B3aUMHOIO
yBaKEHUs, OEpeXHOro  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIul0 M TpaJulusIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKarolle cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOTo npenmMeTa «buosorus» A0KHbl OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeX/IeHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTAM POCCHMCKOTO  OOIIecTBa,
paclIMpeHue KU3HEHHOTO OIbITa M OIbITa JIESATEIbHOCTH B IPOLECCE peau3allid OCHOBHBIX
HalpaBJIeHUH BOCIIUTATEIbHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaxIaHCKOr0 BOCIIUTAHMS

C(OPMHUPOBAHHOCTh TPAKIAHCKON MO3WIMHU OOYYalOUIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOI'O 4iCHA POCCHICKOIO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTHTYLIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JAESITENFHOCTH MPHU CO3/IaHUU YIEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OHOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENeNsITh COOCTBEHHYIO TMO3UIMI0O MO0 OTHOIICHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBIICHSITH €€;

YMEHHME YYUThIBaTh B CBOUX JIEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMU YOSKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MIOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEIOBATENLCKUX 3a/1a4, YBAXUTEIBHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTH K TYMAaHUTAPHOHN M BOJOHTEPCKON NESTENLHOCTH;



2) naTPpHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU Iiepell PoauHON, ropoCcTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHUWE K NPUPOJHOMY HACIEAUI0 M MaMSITHUKAM HPUPOJIBL,
nocTuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OLEHWBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHWE M Pa3BUTHE
OnoJIOTHY, MOHUMAaHUS 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

ujeiHas yoexx I€HHOCTb, TOTOBHOCTb K CIYKEHHIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

C(l)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO MMOBCACHM,

CIIOCOOHOCTH OLIEHUBATh CUTYAlLlMIO U MIPUHUMATh OCO3HAHHBIE PELICHHS], OPUEHTHPYACDH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HEHHOCTU,

OCO3HAHHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POJUTENSIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IMPUHATUSA HeHHOCTeﬁ CEMENHON JKU3HU B COOTBETCTBUU C TpaguuusaAMU HapOa0B
Poccnu;

4) 2cTeTHYeCKOro BOCIIMTAHMS:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIFOYAsk 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKHE YMOIIMOHAIBHOTO BO3CHCTBHS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE IPOSIBIISATH
KayecTBa TBOPUYCCKOM JIMUHOCTH,

5) puznueckoro  BocnuTaHus, (GOPMHPOBAHHMS  KYJAbTYPbl  310POBbS M
AMOLMOHAJIBHOTO (JIArONoJIy4us:

MMOHMMAaHKE U peaau3anus 310pOBOT0 U 0€30MacHOro 00pasa KU3HH (310pOBOE MUTAHUE,
coOroieHre TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSATHH M OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBWUJI HMHIUBUIYAIbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KHU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN W HEMPHITHS BPEIHBIX MPUBBIUEK (YMOTPEOICHHS AIKOTOIIs,
HApPKOTHUKOB, KYpeHHs);

6) TpyAoBOro BOCIMTAHHUSA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYLOJIIO0HE;

TOTOBHOCTb K  aKTUBHOW  JIEATENBHOCTH  TEXHOJOTMUECKOM M COIMaIbHOU
HaNpaBJICHHOCTH, CIMOCOOHOCTh MHULMUPOBAThH, IJIAHUPOBATH M CAMOCTOSATENBHO BBIMOIHATH
TaKylo JesITeIbHOCTb;

UHTEpEeC K paziIuyuHbIM cepaM mpodeccHoHaNbHON JeaTeNbHOCTH, YMEHUE COBEpIIaTh
0CO3HAHHBIHN BBIOOP Oyny1Ieil mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbL;



TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPAa30BaHMIO HA MPOTHKEHUU BCEi
KHU3HU;

7) 3K0JOrHYeCcKOro BOCIIUTAHHUSA:

9KOJIOTUUYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOIC KaK UCTOUHUKY KHU3HU Ha 3eMiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS DKOJIOTUYECKOW KYJIBTYPhI: NMPHOOPETEHUE OIBITA TUIAHUPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MOXKHBIX TOCIICJICTBUN ISl OKPYKAIOIICH CPE/Ibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MYyTeH MX PEIICHHUS;

CIOCOOHOCTH MCIOJIL30BaTh MPHOOPETaEMbIC TIPH U3YUCHUH OMOJIOTHH 3HAHUS U YMCHHUS
MpU PEIIeHUHU TMPOoOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOJIOIOJIB30BaHUEM (COOIIOIEHNE
MpaBUJI TIOBEACHHUS B MPHUPOJIC, HANPABICHHBIX HA COXPAHEHHE PABHOBECUS B JKOCHCTEMaAX,
OXpaHy BUJOB, SKOCUCTEM, OnoCchepsl);

AKTUBHOE HETPUATHE ICHCTBUMN, MPUHOCAIIUX BpEJ OKpYXKAIOIIeH MPUPOTHOU cpene,
yMEHHUE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAECMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4Me PA3BUTOTO SKOJOTUYECKOTO MBIIIJICHHS, DKOJOTHYECKON KYyJIbTYPhI, OIBITA
NESITETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIPHOW, KOMMYHMKATUBHOW U COIMAJIBHOW MpPaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSL:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS Haykd W OOIISCTBCHHOW TIPAaKTUKH, OCHOBAaHHOTO Ha JWaiore KyjibTyp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3LIKOBOM M YN TATEIIHLCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBUS
MEXTy JTIFOJIbMU | TTO3HAHUS MHPA;

MOHUMaHUe Crenu(UKd OHOJIOTUM KaK HayKd, OCO3HaHHs €€ poJid B (OPMHPOBAHUU
paIMOHAIFHOTO HAYYHOT'O MBIILICHHUS, CO3aHUH [IEJIOCTHOTO TIPEACTABICHUS 00 OKpPYKAFOIIEM
MUpE KaKk O €IUHCTBE MPHPOJBI, 4YeJOBeKa W oOIIecTBa, B TIO3HAHUHM IPHPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHHS TPUPOTHOTO PaBHOBECHS,;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUII COBPEMEHHOW ITUBMIIN3AINH: 00CCTICUCHHUSI
HOBOTO YPOBHSI Pa3BHUTHSI MEIHUIIMHBI, CO3JIAaHHE TIEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie poOJIeMbl Pa3BUTHUS YEIIOBEUSCTBA, TIOUCKA IYTEH BBIXOJa M3 III00aIbHBIX
IKOJIOTUYECKUX MPOOIeM 1 00ecrieueHHs epexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCTIOJIb30BAHUIO TIPUPOHBIX PECYPCOB U POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TIOJYYCHUU OMOJIOTMUYECKUX 3HAHUW B IEIISAX TOBBIIMICHUS O0IIeH
KYJIBTYpbl, €CTECTBCHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcsi, GopMuUpyeMoi pu U3y4eHUU OUOJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJBb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMS Ui aHaluu3a M OObBSACHEHHs SBJICHUMN
OKpYXKAloIlEro MHpa M MNPOMCXO/SIIMX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOYEHUS] HAa OCHOBE HAy4HbIX (PAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui pelleHHs
Mpo0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

0CO3HAHME LIEHHOCTH HAY4YHOH JesATeNbHOCTH, TOTOBHOCTh OCYILIECTBIISATh MPOCKTHYIO U
HCCIIEI0BATENILCKYIO eI TEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HAaHMA IO OWMOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.



METAITPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ylnbTaThl OCBOCHHUS yueOHOro rnpeamMera «buosjorus» BKIIOYAIOT:
3HaYMMbIE U1 (OPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIHUILTMHAPHBIC
(Mex1npeaMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAyYHOW KapTUHBI MUpa
U crenu@uKy METOI0B TIO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs,
SBIICHHUE, IPOIeCC, CHUCTeMa, HAyYHBIA (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTuX), YHHBEpCalbHbIE
yueOHble JIeHCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIIEUNBAOIINE
dbopmupoBanne (PyHKIIMOHATLHON TPAMOTHOCTH U COIMAIIBHONW KOMIIETEHIIUU OOYYaronuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE AEWCTBHUS B II03HABATEIBHOH U
COLIMAIBHOW ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpaMMbl CPETHEro 00IIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJIaIleHI/Ie YHuBEpPCAJIbHBIMHA y‘leﬁHBIMl/l Mnmo3HaBaTeJIbHbBIMMU HeﬁCTBHﬂMH:

1) 0a3oBLIe JornyecKue AeiicTBHUs:

CaMOCTOSITSIIBHO (POPMYJIMPOBATh M AKTYaJIM3MPOBATH IMPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

WCIIONb30BaTh TP OCBOCHUHM 3HAHWH TPHEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIn3a,
CHUHTE3a, CpaBHEHHS, KilacCHpUKAMK, O0O0O0OIIEHNs), PaCKpPhIBATh CMBICI OHOJOTHYECKUX
MOHATHUH (BBIIENATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABJIUBATE CBSI3U C JPYTMMH MTOHITHSIMHU ),

OTIpENIeNATh IEJH JEATSIPHOCTH, 3aaBas IapaMeTPpbl W KPUTEPUH WX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IICIISIMH;

WCIOJBb30BaTh OHOJIOTUYECKUE TOHATUS ISl OOBSICHEHUS (AKTOB M SIBICHUU KHBOUN
TIPUPO/IBL;

CTPOHTBH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH),
BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYINPOBATH
BBIBO/JIBI ¥ 3AKJIFOUYCHHS,

MPUMEHSTh CXEMHO-MOJICIIbHBIE CPEJICTBA JUIsl TPE/ICTABIICHUS CYIIIECTBECHHBIX CBSI3CH U
OTHOIICHUIA B M3Y4acMbIX OMOJIOTUYECKUX OOBEKTaX, a TAKKe MPOTHBOPEUMI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAJIN3a UMEIOLIUXCS MaTepPUaTbHBIX
Y HEMaTepUAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBI B JCSTEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIBTATOB IICIISM,
OILICHUBATh PUCKH MOCIICICTBUI NS TEIHHOCTH,

KOOPJIMHUPOBATh W BBHIMIOJTHATH pPabOTy B YCIOBUAX pPEaTbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a3oBbBIe HCCJIe0BaTeILCKIE eliCTBUSA:

BIIJIETh HABBIKAMU Y4€OHO-HCCIEA0BATEIHCKON U MPOSKTHOM AESITeTbHOCTH, HABBIKAMH
pazperieHus IpoodiIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TOMCKY METOJOB
pElIeHUs MPAKTUIECKHUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



HCIIOJIb30BATh PA3JIMYHBIC BUABI ACATCIIBHOCTH II0 IIOJIYYCHHUIO HOBOI'O 3HAHHA, Cro
HHTCpHpCTAllUN, Hpe06pa30BaH1/H0 U IMPUMCHCHHUIO B yqe6HbIX CUTyallusiXx, B TOM YHUCIIC IPU
CO3/IaHUH Y4EOHBIX U COIMATIBHBIX IIPOCKTOB;

(hopMHPOBATh HAYYHBIM TUIT MBIIUICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBEIMU
IIOHATUAMU U MCTOJAaMMU,

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3a/la4ll B 00pa30BATEIBHON JEATCIEHOCTH U
JKU3HCHHBIX CUTYyalHAX,

BbBIABJIATL MNPUYUHHO-CIICACTBCHHBIC CBA3UM U AKTYAJIU3UPOBATH 3a4ady, BbIABUIATb
THUIIOTE3Y ee peliCcHud, HAXOUTh AapTYMCHTHI IJId JOKA3aTC/IbCTBA CBOUX YTBCpX(ﬂeHHﬁ, 3a1aBaThb
[1apaMeTpbl U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATE IIOJYYCHHBIC B XOJAC€ PCHICHUA 3aJadu pPE3ylbTaTbl, KPUTHUYCCKHU
OLCHUBATb UX NJOCTOBCPHOCTDL, ITPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBHUAX,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEJICTB U CIOCOOOB JEHCTBUS B
npoheCcCHOHANBHYIO CPENy;

YMETH MEPCHOCHUTDH 3HAaHUA B IMMO3HABATCJIbHYIO )51 IMPAKTUYCCKYIO oOiactu
KHUBHEACATCIIBHOCTH,

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTb HOBBIC HJCH, NpCjiaraTb OPUTHHAJIBHBIC TOAXOJbl W PCHICHUS, CTABHUTH
POoOJIeMBI M 3a/1a4H, JIOTYCKAIOIUE ATbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3TMYHBIX MCTOYHMKAX MHPOpManmu (TEKCTe Y4eOHOTo mocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHUECKUX CIOBApsIX W CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax JnaHHBIX, B VHTepHeTE), aHAMM3UpPOBaTh HHQPOPMAIMIO PA3JIMYHBIX BUIOB H (Hopm
MIpe/ICTaBICHUS], KPUTUUECKH OLEHUBATh €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3amnpockl W MPUMEHSATh Pa3IMYHbIE METOJbl NMPHU TMOHCKE U OTOOpe
OnoslornuecKo nHpOpMaIuK, He0OOXOMMOM JIJIs1 BBITIOTHEHHS YICOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCMOIb30BAaHUS HWH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMANbHYIO (GOpPMY TpeACTaBlIeHUS OHOJOrMYECKON
nHpopManuu (CXembl, TpapuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJIb30BaTh HAY4YHBIA $I3bIK B KauecTBE CpPEACTBa MpU padoTe ¢ OMOIOrMYecKOi
uHpopmalyen: NPUMEHITh XUMUYECKUE, (U3NYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIbI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh U TpeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQZIETh HAaBBIKAMU pACIO3HABaHMS M 3alluThl HHOpManuu, WHPOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OgiajieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€HCTBUSIMH:

1) o01enue:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCeX cepax KHU3HH, aKTUBHO Y4aCTBOBATh B JIHAJIOTE
WIH JIUCKYCCHU TI0 CYIIECTBY OOCYXJTaeMON TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CYXKJIEHHs] OTHOCHUTEJIBHO BBINIOJHEHUS TMpeIUlaraéMoil 3ajJadyd, Y4YUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUI IPYTUX YYACTHUKOB JHAJIOTa UITU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeACTBa OOIICHHUS, MOHMMATh 3HAYCHHE COIMATBHBIX
3HAKOB, NIPENOCHUIOK BOBHUKHOBEHUSI KOH(PIUKTHBIX CUTYAIIMid, YMETh CMSTYaTh KOHMIUKTHI U
BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMHU OOIICHHS W B3aUMOJICHCTBUS, MOHMMATh HAaMEPCHHUS
JPYTUX JEOJIEH, MPOSIBIIATh YBAXKUTEIBHOE OTHOIICHUE K COOCCEHUKY U B KOPpEKTHOU (hopme
(bopMyITHpPOBaTh CBOU BO3PAKCHHUS;



pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

[IOHUMAaTh U UCHOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAMBUIYaIbHON pabOThl IpU
peneHn OHOIOTHYECKOH MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelICHUH y4eOHOH 3a1a4u;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHCTBHI C Y4ETOM OOIIMX MHTEPECOB U
BO3MOYHOCTEH Ka)/I0T0 4jieHa KOJUIEKTHBA;

[PUHUMATh LE€JIM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BbIBaTH M KOOPAMHUPOBATH
JEUCTBHS 10 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH ACMCTBUMN, pacpeAeIIATh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXAaTh pe3ylIbTaTbl COBMECTHON PabOTHI;

OIIEHMBATh KaUe€CTBO CBOETO BKJIA/a U KaKJIOTO YYaCTHHKA KOMaH bl B OOIIMH pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE IPOEKTHI, OLIEHUBATh MJIEU C MO3ULIHUU HOBHM3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTHBHOE CTPAaTErMYECKOE IOBEJACHHE B pa3IMUYHBIX CHUTYyalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMH JAeHCTBUAMM:

1) camoopranusanus:

UCTIONIB30BaTh OMOJIOTWYECKHE 3HAHUS [UIS BBIIBICHUS IMPOOJIEM M WX pPEUICHUS B
’KM3HEHHBIX U y4eOHBIX CUTYaIHX;

BBIOMpATh HAa OCHOBE OMOJIOTHYECKHUX 3HAHUI LIEJIEBBIC 1 CMBICIIOBBIC YCTAHOBKU B CBOMX
JEUCTBHUAX W TOCTYNKAX IO OTHOIIEHHWIO K JKMBOHM NPHUPOAE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPY)KaIOIINX;

CaMOCTOSITEJIEHO OCYIIECTBIISTh MO3HABATEIbHYIO AEATEILHOCTD, BBISBIATH MPOOIEMBI,
CTaBUThb W (OPMYIHPOBAaTH COOCTBEHHBIE 3a7aud B O0Opa30BaTEIbHOM AEATENBHOCTH H
’KM3HEHHBIX CUTYaIHSX;

CaMOCTOSITEJIEHO COCTABIIATH TUIAH PELICHUS MPOOIEMBI ¢ YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTEHHIA;

J1aBaTh OLICHKY HOBBIM CHTYaIlHsIM;

pacmupsTh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX PEAOYTCHHIA;

Jie71aTh OCO3HAHHBIM BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHMBATH MPUOOPETEHHBIN OIBIT;

CIIocoOCTBOBATH (POPMHUPOBAHHIO Y IPOSIBIICHUIO ITUPOKO SPYIUIIUY B Pa3HBIX 00IACTIX
3HAHMM, IOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTh, OI[CHUBATH
COOTBETCTBHUE PE3YJILTATOB IIENISIM;

BIIIETh HaBBIKAMU MIO3HABATENbHOM pedIeKCHU KaK 0CO3HAHUS COBEPIIAEMBIX IEHCTBUI
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHHI, HCIIOIB30BATh MPUEMBI pedIeKCuu
JUISL OIIEHKU CUTYAIlHH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIU3€ PE3yIbTaTOB JAESATEIbHOCTH,

3) npuHsATHE ce0s U APYruX:

MPUHUMAThH ce0s, MOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
MIPU3HABAThH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;



pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH JPYrOTO YeIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmertHbie pe3ynabTaTel 0ocBoeHHs nporpammbl COO 1o 6uosioruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CierU(HUUecKre Uit y4eOHoro npenmera «buonorus» HaydHbIe 3HAHHSA, YMEHUS U
CTIOCOOBI NENCTBUAN 110 OCBOEHHIO, HUHTEPIPETALNH
1 IpeoOpa30BaHUI0 3HAHWMA, BUBI IETEILHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHUS M IPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYalMsIX, a TaK)Ke B PEaJbHBIX JKU3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX ¢ Owosiorueil. B mporpaMme mpeaMeTHBIE pe3ybTaThl MPEICTABIEHBI 1O T0JaM
00y4eHws.

[IpenmeTrHbie  pe3ynbTaThl  OCBOCHHs ydeOHOro mpenmera «buonorwus» ¢ 10
Klacce NOKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTe W POJIM OMOJIOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBEHHBIX HAaYK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHS, O BKJIA/IE POCCUHCKUX M 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpBIBATh COJIEPIKaHUE OMOJIOTHUECKIX TEPMHUHOB M TIOHSTHIA: )KU3HB, KIETKA,
opranusm, MeTabo13M (0OMEH BEILECTB U IPEBpAIIEHHE SJHEPTHUHN ), TOMEOCTa3 (caMOoperysnus),
YpOBHEBasl ~ OpraHu3alus  JKMBBIX  CHCTEM, CaMOBOCHpPOHM3BeAeHHE  (permpoayKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3Jarath OHOJIOTHUYECKHE TeopuHu (KIETOYHas, XPOMOCOMHAs, MYTAallMOHHAas,
LIEHTpaJbHAsl J0rMa MOJIeKYJsipHOUW Omosioruu), 3akoHbl (I'. Menmemns, T.Moprana, H.
. BaBunoBa) u yaeHus (0 EHTpax MHOT0OOpa3us U MPOUCXOKICHUS KYIbTYpHBIX pacTeHui H.
. BaBunosa), onpeaensiTh TPaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIJIaJIeTh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTUM: HAOIIOJCHHE U ONUCAHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alusi U MpPOBEACHHE OUOJIOTUYECKOTO
AKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PEe3YyJlbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHI,
TEOPHUIi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYILECTBEHHBbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIPEBPALIEHUSI SHEPTUU B KJIE€TKe, (POTOCUHTE3a, TUIACTUYECKOTO M DHEPreTHUECKOro OOMEeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOKEHHUS, UHAUBUAYAIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MIPUMEHSTH MOJy4YEeHHbIC 3HAHUS i1 OOBSICHEHHS] OMOJIOTUYECKUX MPOLIECCOB U
SIBIICHUU, 711 IPUHATUS IPAKTHYECKUX PELICHUN B TIOBCETHEBHOM KU3HHU C LENbIO OOeCTieueHus
0€30IaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIFOJeH, COONIIOJCHHUS HOpM
IPaMOTHOTO TMOBEJIEHUsI B OKPY)KAaoLIeH NpUpOJHON cpele, MOHMMaHHEe HEO0OXOAMMOCTU
UCTOJb30BAHUS JAOCTHKEHUH COBPEMEHHOM OMOJOrMHM M OMOTEXHOJIOTHH JUIsl palMoOHaIbHOTIO
MIPUPOJIOTIOIIL30BAHHUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIe TEeHETHYEeCKHE 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpElIMBaHKE, CIIETUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBAaHUS
JUTSL TIPeICKa3aHusl HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH JTAOOpAaTOpPHBIE U MpPaKTUYEeCKUe paboThl, cOOMOIATh MpaBuiIa MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBATh W HMHTEPIPETUPOBATH HMH(GOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHMKOB (CpencTBa



MaccoBOW HMH(OPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTEPHUAIIbl), STHUYECKAE ACTIEKThI COBPEMEHHBIX
HCCIIeIOBaHU B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIIeHUs, 00o00mas
OMOJIOTMYECKYI0 HH(POPMAIUI0O W3 HECKOJBKHMX HCTOYHHKOB, TPaMOTHO WCIOJIb30BaTh
MOHATUIHBIN anmapaTr OUoJIOTHH.

[IpeameTrHsie  pe3ynapTaThl  OCBOeHHs yueOHoro mipeamera  «buosorusi» ¢ 11
Kjlacce JIOJKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTE W POJIM OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUH COBPEMEHHOIN €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, pyHKIMOHAIBHON rPAMOTHOCTH Y€JIOBEKa JUIsl pElIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBATh COACpKaHHE ONOIIOTMUECKUX TEPMUHOB U IOHATUI: BUJI, OMTYJISALINS,
reHo(oHJ, SBOJIONMS, [BHXKYIIME CUJbl  ((aKkTOpbl) SBOJIOLHMH, MPUCIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OSKOJOTMYECKHE (aKTOpbl, HKOCHCTEMA, IPOJYLEHTHI,
KOHCYMEHTBI, pEAYLIEHTHI, [IeNH MUTaHUs, KOJOrMYecKas mupamMuaa, OuoreoneHos, onocdepa;

yMEHHe Wu3Jaratb Ouosiornyeckue Teopun (dBostounoHHass Teopuss Y. [lapBuHa,
CUHTETUYECKasi TEOpHUsl HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojicrsa K.
M. bspa, yepenoBaHus INIaBHBIX HampasieHU U myted sBosronun A. H. CeBeprioBa, ydeHus o
ounocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbI X TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJJaMU HAY4YHOT'O MO3HAHUS B OMOJIOTMM: HAOJIIOJACHHE U ONUCAHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alusi U MpPOBEACHHE OHOJOTHYECKOTO
OKCHEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSITHH,
TEOPHUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJBI HA OCHOBAHUU IOJTY4YCHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYLIECTBEHHbIE IPU3HAKU CTPOECHUSI ONOJIOTHYECKUX O0OBEKTOB: BUOB,
NOMYJALUHM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OLEHO30B M 3KOCHCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, AEHUCTBUS IKOJOIMUECKHX (aKTOPOB Ha
OPraHMU3MBl, [IEPEHOCA BELIECTB U IIOTOKA SHEPTUU B DKOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHU B
HKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOr€OXMMHUYECKHX LMKIOB B
ounocdepe;

YMEHHUE NPUMEHATh MOJIy4YeHHbIE 3HaHUSA JUIsl OOBSICHEHUS] OMOJIOTUYECKUX IPOLIECCOB U
SIBJICHUH, JJIS1 IPUHATHUS IPAKTUYECKUX PEIIEHUN B IOBCEHEBHOM )KU3HHU C 11€JIbI0 00ecredeHns
0€30IIaCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIFOJEH, COONIIOJEHHUS HOpPM
IPaMOTHOTO IMOBEJCHUsI B OKPY)KAIOLIEH NpPUPOJHON cpele, MOHMMaHHEe HEeO0OXOAMMOCTU
HCII0JIb30BAHUS JIOCTUKEHUN COBPEMEHHOMU ouosiorun IE: palMOHAaIbHOIO
IIPUPOIOII0JIL30BAHNUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJOrMYEecKHe 3aJlaud, COCTaBJATh CXEMbI IlepeHoca
BEIIECTB M HEPIUU B SKOCHUCTEMax (LieNy MUTaHus);

YMEHHUE BBINOJIHATH JaOOpaTOpHbIE U MpaKkTUYeckue paboThl, coOIr0aTh MpaBUiIa MpU
paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYJOBAHUEM;

YMEHUE KPUTHUYECKH OIIEHMBAaTh U HMHTEPIPETUPOBATH HMH(GOPMALHIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS W3 Pa3IMUYHbIX MCTOYHUKOB (CpelcTBa
MaccoBoil uMH(pOpMalMK, HAy4YHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHYECKUE MPOOJIEMBbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOILEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE€ IHCBMEHHbIE M YCTHblEe cOOOIIeHus, o00o0Imas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN armnapat OUOJIOTHH.






TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

n/o

1
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HavMmeHoOBaHue pa3aesioB 1 TEM NpOorpaMmMbl

buosiorua Kak Hayka
JKuBble cucTeMbl U UX OpraHU3aL U

XUMHUYECKHM COCTaB U CTpOEHHE KJIIETKHU
H(HBHG,Z[CHTGJ’IBHOCTB KJIETKH

PasMHOeHHe U UHAYMBUIYaJIbHOE
pa3BUTHE OPTAaHU3MOB
HacnefcTBeHHOCTb U M3BMEHYHBOCTD
OpraHU3MOB

Cesrekuus opranu3MoB. OCHOBBI
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KoHTposibHBIE [IpakTUyeckue
paboThl paboThl
0.5
1
1
1 1
1.5
1
3 4

JnexkTpoHHbIe (HUPPOBbIE) 06pa30BaTeIbHbIE
pecypchl

bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
[JOK https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bu6smoTteka LIOK
https://m.edsoo.ru/7f41c292
bu6smoTteka LIOK
https://m.edsoo.ru/7f41c292




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Kosmm4ecTBO yacoB Jarta JneKTpoHHbIE BUPPOBLIE
n/o Bcero | KouTposbHble | [lpakTuueckue = HU3y4eHHs oGpa3oBaTe/ibHbIE pecypcChl
paboThl paboThl
1 BuoJiorusa B cucreMe Hayk 1 04.09 Bu6auoTteka LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeToAbI NO3HAHUA )KUBOW NPUPO/bI. 1 0.5 11.09 bubanoreka LIOK
[IpakTuyeckas pabota N2 1 «Mcnosib3oBaHue https://m.edsoo.ru/863e6122
Pa3JIMYHBbIX METO/I0B TP U3yYEHUHU
O6MO0JIOTUYECKHUX 0O6'bEKTOBY
3 BuoJioruyeckue cUCTeMbl, MPOLIECCHI U UX 1 18.09 bubaunoreka LIOK
U3y4yeHue https://m.edsoo.ru/863e6564
4 Bxonnas koHTposibHas paboTa 1 1 25.09
5 XUMHYECKHH cocTaB KJeTKU. Boja u 1 02.10 [HOK https://m.edsoo.ru/863e674e
MUHepaJibHbIe COJH https://m.edsoo.ru/863e6b72
Besiku. CocTaB U CTpoeHUE GEJIKOB
6 depMeHTbI — GMOJIOTHYECKHE KAaTaTU3aTOPhI. 1 0.5 09.10 Bbub6anoTeka LIOK
JlabopaTopHas pabota Ne 1 «Hh3y4yeHue https://m.edsoo.ru/863e6b72
KaTaJIMTUYECKOM aKTUBHOCTH GepMeHTOB (Ha
nprMMepe aMUJia3bl UM KaTasiasbl)»
7 YrieBozpbl JINIKU/bI 1 16.10 Bu6anoTeka [IOK
https://m.edsoo.ru/863e6870
8 HyksienHoBble KUCIOTHL AT® 1 23.10 Bu6saunoTteka [IOK
https://m.edsoo.ru/863e6d5c
9 KiieTouHast Teopusi U METO/bI U3YYEHUS 1 06.11 Bu6aunoTreka LIOK
KJIETKHU. https://m.edsoo.ru/863e6e88
10 | KseTka Kak LieJIOCTHasl »KHMBasi CMCcTeMa 1 13.11 Bu6anoTeka [IOK

https://m.edsoo.ru/863e6e88
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12

13

14

15

16

17

18

19

20

21

22

CTpoeHHe 3yKapUOTHUYECKOH KIETKH.
JlabopaTopHas pabota N2 2 «M3yyeHue
CTPOEHHs KJIETOK PAacTeHHH, )KHUBOTHBIX,
rpubOB M 6aKTepHUi 0], MUKPOCKOIIOM Ha
rOTOBBIX MUKpOTIpenapaTax U UX OlIMCaHHe
O6MeH BellecTB UM MeTab0JIM3M

doTocuHTE3. XeMOCUHTES
JHepreTU4yeCcKuil 0o6MeH

YKusHeHHBIH UK KJIEeTKU. /leieHHe KJIeTKHU.
MuTo3. JlabopaTtopHasi paboTa N2 3
«Habsr0jeHMe MUTO3a B KJIeTKax KOHYHMKaA
KOpelllKa JIyKa Ha TOTOBbIX MUKpOIpenapaTax»
BuocuHTe3 6eska. Peakliysi MATpUYHOTO
CUHTe3a

Tpancasinysa — 6UOCHUHTE3 GesKa

HeksieToyHble GOPMBI )KU3HU — BUPYChI

(DOprI pPa3MHOX€EeHHUA OPraHN3MOB

Meiios

O6pa3oBaHue U pa3BUTHE M0JIOBBIX KJIETOK.
OnnogotBopeHue. JlabopaTopHasi paboTa N2 4
«H3ydyeHue cTpoeHUs NOJIOBBIX KJIE€TOK Ha
rOTOBBIX MUKpOIIpenapaTax»
WUupauBuyasbHOE pa3BUTHE OPraHU3MOB

0.5

0.5

0.5

20.11

27.11

04.12

11.12

18.12

25.12

15.01

22.01

29.01

05.02

12.02

19.02

bubanoreka LHOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

bubanoreka LIOK
https://m.edsoo.ru/863e766¢
bubanoreka LHOK
https://m.edsoo.ru/863e7c¢98
bubaunoreka LIOK
https://m.edsoo.ru/863e7aae
bubaunoreka LIOK
https://m.edsoo.ru/863e7dc4

bu6smoTteka LIOK
https://m.edsoo.ru/863e796e
bu6smoTteka LIOK
https://m.edsoo.ru/863e796e
bu6smoTteka LIOK
https://m.edsoo.ru/863e7540
bu6smoTteka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubaunoreka [IOK
https://m.edsoo.ru/863e7f4a
bubaunoreka [IOK
https://m.edsoo.ru/863e81b6

bubaunoreka [HOK
https://m.edsoo.ru/863e8436
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24

25

26

27

28

29

30

31

32
33

KoHTpoJibHast paboTa no TeMe «KjieTouHbIN
YPOBEHb»

['eHeTHMKa — HayKa 0 HaCJeJCTBEHHOCTHU U
M3MEHUYUBOCTH

3aKOHOMEPHOCTH HacJeJOBaHUsI MIPU3HAKOB.
MoHoru6puAHOE CKpelruBaHue

Jluru6puiHoe ckpelurBaHue. 3aKoH
HE3aBHMCUMOTO0 Hac/eJJOBaHUs IPU3HAKOB
CuenJieHHOe Hac/e/joBaHUe TPU3HAKOB.
JlabopaTopHas pabota N2 5 «M3yyeHue
pe3yJIbTaTOB MOHOTHOPU/THOTO U
JIUTHOPUIHOTO CKpellMBaHuUs ¥ Apo30duibl Ha
rOTOBBIX MUKpOIIpenapaTax»

['eHeTuka noJsia. HacnesoBaHnve npr3HaKoB,
CLeMJIEHHBIX C I0JI0M

N3menuuBocTh. HeHacnecTBeHHas
M3MEHYUBOCTb. JlTabopaTopHasi paboTa N2 6.
N3ydyeHne Mo PUKALIMOHHON U3MEHYUBOCTH,
NOCTPOEHHEe BApUALMOHHOI0 pAJa U
BapHaLlMOHHOM KPUBOU»

HacnepcrBeHHass NI3MeHYHUBOCTb.
JlabopaTtopHas paboTa N2 7. «kAHa/IM3 MyTalUH
y ipo30$UJIbl Ha FTOTOBBIX MUKpOIIpenapaTax
['eHeTuKa yesoBeka

PesepBHbIi ypok. 0606111eHHE 110 TEME
«HacneacTBeHHOCTh M M3BMEHYUBOCTh
OpTraHHU3MOB»

['ol0Basi KOHTPOJIbHAs paboTa

CeJsieKLIMsI KaK HayKa U MpolLecc

MeTo/ibl U JOCTIKEHUS CeJIEKI[UU PAaCTeHUH U
YKUBOTHBIX

0.5

0.5

0.5

26.02

05.03

12.03

19.03

02.04

09.04

16.04

23.04

30.04

07.05
14.05

bubanoreka LHOK
https://m.edsoo.ru/863e86f2
bubanoreka IOK
https://m.edsoo.ru/863e8878
bubanoreka LHOK
https://m.edsoo.ru/863e89a4
bubanoreka LIOK
https://m.edsoo.ru/863e8c60

buo6smoTteka LIOK
https://m.edsoo.ru/863e8c60
bu6smoTteka LIOK
https://m.edsoo.ru/863e8efe

bu6smoTteka LIOK
https://m.edsoo.ru/863e8efe

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

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




34 | BUOTEXHOJIOTHS KaK OTPAC/b IPOU3BO/CTBA 1 21.05 Bu6sanorteka LJOK
https://m.edsoo.ru/863e9336
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