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NNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMsl o OHOJIOTUU TEOPETHUECKYIO OCHOBY JJIsl ONPEAETICHUS OAXO0I0B K
(hOopMHUpOBaHUIO cOJlEpXaHUsl Yy4eOHOTO Tmpeamera «BHONOTHS» COCTaBHIIM: KOHIICNTYaJbHBIE
nosoxeraust ®I'OC COO o B3anMOOOYCIIOBICHHOCTH IIEJIEH, COACpXKaHUSA, PE3yIbTaTOB OOYYCHHS H
TpeOOBaHUIl K YPOBHIO IMOJI'OTOBKM BBHIMMYCKHHKOB, TOJOXKEHUS 00 OOIMX MensxX W TPUHINIAX,
XapaKTepU3yIONINX COBPEMEHHOE COCTOSHKE CHUCTEMBI cpefqHero odmiero obpazoBanus B Poccuiickoit
Oenepanyn, a TakKe MOJIOKEHUS 0 crienupuKe OHONOTHH, e 3HAYCHUH B MMO3HAHUY KUBOH MPUPOJILI U
o0eCTieYeHNH CYIECTBOBAHUSL deloBeueckoro obOmectBa. CoOrVIacHO Ha3BaHHBIM  ITOJIOKEHHSM,
oTpeJieJIeHbl OCHOBHBIE (PYHKITMH TPOTPaMMBbI TI0 OUOJIOTHH | €€ CTPYKTYpa.

IIporpamMa mo Owuosiormm maéT TpEACTaBICHUE O IENIX, 00 oOmiel crparernn OOydYeHUS,
BOCITUTAHUSI W Pa3BUTHS OOYYAIONIMXCA CPENCTBAMU ydeOHOro mpenmera «bHoiOrHs», ompenenser
00s13aTeNIbHOE MPEJMETHOE COJIEpKaHUE, €ro CTPYKTYPY, paclpeliefieHne Mo pasjeliaM U TeMau,
PEKOMEHIyeMYI0 TIOCIIEZI0BATEIbHOCTh M3YYCHUsI Y4eOHOro MaTepHalia ¢ y4ETOM MEKIPEJIMETHBIX H
BHYTPUTIPEJIMETHBIX ~ CBs3€H, JIOTHMKH 00pa30BaTEeIbHOTO TMpOIecca, BO3PACTHBIX O0COOEHHOCTEH
00yJaronmxcsl.

B nporpamMme 1o OMOJOTMM TakXe YYUTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMEeTHBIM U TIPEJIMETHBIM pe3yibTaTaM OOy4eHHs] B ()OPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIFHON  JIEATENLHOCTH/y4eOHBIX  JICHCTBUIT  OOydYalOMMXCS 10 OCBOCHHIO  COJICPKAHUS
OmoJTIOTHYECKOro 00pa3oBaHusL.

B mporpamme mo Owmomormm (10-11 ximaccel, 0a30BBIii ypOBEHb) peaNM30BaH IPHHIIAI
MPEEeMCTBEHHOCTH B U3yYeHHUU OWOJIOTHH, ONlarofaps 4eMy B Hell MpOCMaTpHBaeTCs HANPaBICHHOCTh Ha
pasBUTHE 3HAHHU, CBSI3AHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS, IIEHHOCTHBIX
OpHCHTAIlMH JIMYHOCTH, DKOJIOTHYECKOTO MBIIUICHHS, NPEACTaBICHUH O 340pOBOM 00pasze KM3HU U
OepeXHBIM OTHOLICHHEM K OKpyKawomlei mnpupogHoii cpexe. [lostomMy Hapsamy ¢ U3ydeHHEM
00111e0MOIOTHYECKUX TEOPUH, a TaKkKe 3HAHWH O CTPOSHHHU JKUBBIX CHCTEM Pa3HOTO paHra U CyLIHOCTH
OCHOBHBIX MPOTEKAIONIMX B HHUX IPOLECCOB B NporpaMme Mo OWOJOTHM YJCIEHO BHUMAaHHE
WCTIOJIB30BaHUIO MOJIYYCHHBIX 3HAHWI B MOBCEIHEBHOW >KM3HM JUIS PEUICHUSI MIPUKJIATHBIX 3a/1a4, B TOM
yucie:  NpopUIAKTHKK  HACNEACTBEHHBIX  3a00JeBaHUIl  YeloBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJITUPOBaHUS, OOOCHOBAaHHUSI JKOJOTMYECKH LENeCOO0Pa3sHOro TMOBEICHUS B OKpY’Karolen
TIPUPOIHON cpelie, aHANN3a BIMSHUS XO3IHCTBEHHON JCSITEbHOCTH YEIOBEKa Ha COCTOSHUE MPUPOIAHBIX
Y UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHUE BHUMAHUS K IPUKIIaHON HalpaBICHHOCTH y4eOHOTO MpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAMMOCTBIO OOECTICUeHUSI YCIOBHUHM ISl peIleHHs OIHOW W3
aKTyalbHBIX 3aJad IIKOJIBHOTO OMOIOTHYECKOTO 00pa30BaHUs, KOTOpas Mpeanoaaraet GopMUPOBaHHE Y
o0yyaromuxcsi CIOCOOHOCTH — aJanTHPOBaThbcs K  M3MEHEHMSM JMHAMHYHO  Pa3BHUBAIOIIETOCS
COBPEMEHHOI'0 MHpa.

Buonorus Ha ypoBHe cpeqHero o0Iero oopa3zoBaHus 3aHUMaeT BakHoe MecTo. OHa o0ecrieunBaeT
(dopmupoBaHue y 00y4alOUIMXCsl MPEICTaBICHUH O HAY4YHOW KapTHHE MHpa, pacHiupsieT U oboluiaer
3HaHUS O >KMBOU Impupoac, €€ OTJIIMYMUTEILHBIX npu3HakKkax — ypOBHCBOﬁ OopraHuvs3anyi W 3BOJIIOIIMU,
co3Ma€T yCNOBHS JUIS: TIO3HAHHWS 3aKOHOB JKHUBOM TPUPONBL, (OPMHPOBaHHS (QYHKIHMOHATBEHON
TPaMOTHOCTH, HaBBIKOB 3[0POBOr0 M 0e30macHOro oOpas3a >KU3HH, OSKOJOTHYECKOTO MBIIUICHHS,
LIEHHOCTHOT'O OTHOLLIEHHUS K dKHUBOW MPUPOJE U UYETIOBEKY.

Bounblioe 3HaueHne OUOTOTHS IMEET TAKXKE JJIsl PEIICHHS BOCIUTATEIBHBIX W PA3BUBAIOIINX 3144
cpemHero oOmero oOpa3oBaHMS, CONMUANM3ANNN oOydaromuxcs. M3ydenme Owmonorum obOecnednBaeT
ycnoBus i (HhOPMHUPOBAHUS MHTEIICKTYATbHBIX, KOMMYHHKAIIMOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB,
3CTETHYECKON KYIbTYpPbI, CIIOCOOCTBYET WHTErPAIMK OHOJIOTUYECKUX 3HAHHWHA C MPEICTABICHUAMH W3
JPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (DM3MKH, XUMHU U reorpaduu. Ha3BaHHBIC MOJOXKEHUS O
Npe/IHa3HAYCHUH YYeOHOTO mpenMmeTa «BHONOTUs» COCTaBUIIM OCHOBY JUIS ONPECIICHHS IMOJIXOM0B K
0TOOPY U CTPYKTYPUPOBAHUIO €0 COJICPIKAHUS, TIPEACTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.



Ot0op coaepxanust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECCTBIEH C
MO3ULHUI KyJIbTypoCcOoOOpa3HOTo MOAX0Ma, B COOTBETCTBUHU C KOTOPHIM 00y4aromuecst JOKHBI OCBOUTh
3HaHUS U yMEHHs, 3HauuMble A1 (QopMupoBaHUs OOIIEH KyJIbTyphl, ONpPEACTSAIOIINE aIeKBaTHOE
MIOBEJICHUE YEJIOBEKAa B OKpY’Kalolled NMPUPOTHON cpelie, BOCTpeOOBaHHBIE B MOBCETHEBHOM XHU3HH U
NpaKkTHIeCcKol aestenbHocTH. Oco0oe MECTo B 3TOM CUCTEME 3HAHHI 3aHUMAIOT JIEMEHTHI COIEPIKaHMS,
KOTOpBIE CIy’KaT OCHOBOM AJsi (YOpMHUPOBAaHUS MPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-HAYYHOM
KapTHHE MUPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3alUU OMOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COIEpKaHMs yueOHOro MaTepuaia B MporpaMMe 1o OHOJIOTUH OCYLIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAYEHHs 3HAHWH 00 OTIMYUTEIBHBIX OCOOCHHOCTSX XHBOH NPUPOABI, O €€
YPOBHEBOW OpraHM3allil M SBOJIONUH. B COOTBETCTBUMHM C 3TUM B CTPYKType y4eOHOTrO mMpeamera
«buonorusy BeIAEIEHBI CIEAYIOIINE COAepKaTeIbHbIe THHUN: «bruonorus kak Hayka. MeToAbl HAyYHOTO
no3HaHus», «Kierka kak Owonmormueckas cucrtema», «OpraHusM Kak OHOJOTHYECKas CHUCTEMay,
«Cucrema ¥ MHOToOOpaszue OpPraHHMYECKOTO MHUPay», «DBOJIOLHS >KUBOW MPUPOIBD», «IKOCHCTEMBI U
NPUCYIINE UM 3aKOHOMEPHOCTH.

Lens wusyueHuss ydeOHoro mpeamera «buomorus» ©Ha 0a30BOM ypOBHE — OBIAJCHHUE
00yYaromuMHCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMHU )KUBBIX CHCTEM Pa3HOTo paHra
U IpHOOpeTeHNe YMEHUI MCIONb30BaTh 3T 3HAHUS AJISI TPaMOTHBIX JCWCTBHH B OTHOLICHHUH OOBEKTOB
YKUBOHW MPHUPOJBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctiwkenne wnenn wu3ydeHuss yueOHoro mpeamera «buomormsi» Ha 0a30BOM  ypoBHe
obecreurBaeTCs pEIICHUEM CIIeTYIONIHNX 3a]1a4:

OCBOCHHEC OOYYAIONIMMHUCS CUCTEMBbl 3HAHHW O OWOJOTHMYECKHX TEOPHSX, YUCHHSAX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHJIaX, CIYXKAI(UX OCHOBOW Ui (pOpMUpPOBAaHUS TPEACTABICHUA O
€CTeCTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAay4HOT'O MO3HAHUS, CTPOCHWH, MHOTO00pasHd W
0COOEHHOCTSIX MHBBIX CHCTEM Pa3HOTI'O YPOBHS OPTaHW3AIMH, BBIIAIOIINXCS OTKPHITUSAX H COBPEMEHHBIX
UCCIIC/IOBAHUAX B OMOJIOTHH;

(dopmupoBaHue y O0Oy4aroIUXCsA TO3HABATENBHBIX, HWHTCUICKTYAILHBIX M  TBOPYECKHX
CIOCOOHOCTEW B Mpolecce aHaIu3a JaHHBIX O MyTSAX PAa3BHTHUS B OHMOJIOTMU HAYYHBIX B3MUIAOB, HICH U
MOJIXOJIOB K M3YyUYCHHIO KHBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3allvy;

CTaHOBIICHHE Yy O0Oydaromuxcsi OoO0med KynbTypbl, (DYHKIMOHATHHONH TI'paMOTHOCTH, pPa3BHUTHE
YMEHUI1 O0BSACHSTH U OIICHUBATH SBJICHUS OKPYKAFOIIET0 MUPA YKUBOU MPHUPOIBI HA OCHOBAHUY 3HAHUH 1
OTIBITA, MOJYYSHHBIX MPH N3yYSHUN OUOJIOTHH;

dbopMHpOBaHHe Y 00yUYaIOIIUXCS YMEHUH WILTIOCTPHUPOBATHL 3HAYCHUE OMOJIOTMYECKUX 3HAHWU B
NPaKTUYCCKOW JEATENLHOCTH YeJOBEKa, pa3BUTUU COBPEMECHHBIX MEIAMIMHCKHX TEXHOJIOTHA U
arpoOUOTEXHOJIOTHIA;

BOCIIUTaHUE YOCXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHWS 4YEJIOBEKOM IKHBOW TPUPOJIEI,
HEOOXOMUMOCTH OEpeXHOr0 OTHONICHUS K HEW, COONIOJCHHS O3TUYECKUX HOPM IPH TMPOBEJCHUU
OMOJIOTUYECKUX UCCTICIOBAHUIA,

OCO3HAHHUE TICHHOCTH OUOJOTMYECKUX 3HAHUH JUTSI TOBBIIICHHS YPOBHS SKOJIOTHUECKON KYIbTYPHI,
JUTsE (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHMH W YMEHUH B TOBCEAHECBHOW JKW3HHM JUISI OLECHKH
MOCJIEICTBUN CBOEH NEATEIBHOCTH 10 OTHOMIICHUIO K OKpYXKalolle cpeiie, COOCTBEHHOMY 37I0POBBIO,
000cHOBaHHUE U COOMIOICHNE Mep TPOPUITAKTUKY 3a00JICBaHUH.

B cucreme cpennero obmiero oopazoanus «bruonorusy», nzyuaemas Ha 0a30BOM YpOBHE, SIBIISICTCS
00s13aTeIbHBIM YYEOHBIM MPEAMETOM, BXOJAIIMM B COCTaB MPEeIMETHON o0nactu «EcTecTBeHHO-HAYYHBIC
MPEAMETBD.

st u3yueHust Ouonoruu Ha 0a30BOM ypPOBHE CpeJHero oOIiero o0pa3oBaHusi OTBOAUTCS 136
gacoB: B 10 kmacce — 68gaca (2 yac B Henenio), B 11 kimacce — 68 gaca (2uac B HEAETIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorust kak Hayka. CBs3pb OHOJOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMH H JPYTHMH
€CTEeCTBEHHBIMU HayKaMH, Qpriocodueit, STUKOH, 3CTETUKON 1 paBoM. Posib 6nonoruu B popMupoBaHuu
COBpPEMEHHON Hay4YHOH KapTHHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS KMBOM TpUPOAbI (HAONIOAEHUE, JKCIEPHUMEHT, OINHUCAHUE, H3MEpEHHE,
KJaccuUKalms, MOACIUPOBAaHHE, CTATHCTHIECKas 00paboTKa JaHHBIX).

JdeMoHcTpanuu:

IToptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

TaOnuire! 1 cxeMsl: «MeToabl TO3HAHUS KUBOW TIPUPOIBD).

JlabopaTopHbIe H MpaKkTHYecKHe padoThI:

[Ipaktuueckas padota Ne 1. «Mcnoap30BaHNE Pa3IMUHBIX METOJOB IIPH U3YUEHUH OMOIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble ccTeMBbI M HX OpraHu3amms.

Kusble cucrembl (6MocHCTEMBI) Kak MpeaMeT n3ydeHus Ouosnoruu. OTIMYHe KUBBIX CHCTEM OT
HEOpPraHWYECKOW MPUPOIBI.

CpoiicTBa OMOcHCTEM M UX pa3HOoOpa3ue. YPOBHH OpraHM3ald OMOCHUCTEM: MOJIEKYIISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISLIHOHHO-BHIOBOM, 9KOCUCTEMHBIN
(buoreoneHoTnyeckuit), 6nochepHLIii.
JdeMoHcTpanun:

Tabnuue! u cxembl: «OCHOBHBIC IPU3HAKH KU3HI», «YPOBHH OPraHU3aIIH )KUBOU MPUPOABI».

Oo6opynoBanue: Mojenb Mosiekyibl JJHK.

Tema 3. XuMHYeCKHId COCTAB U CTPOEHUE KIETKH.

XVWMHYECKHH COCTaB KIIETKA. XMMUYECKUE DIIEMEHTBI: MAKPOAJIEMEHTBI, MUKPORJIEMEHTHIL. Bona u
MHUHEpaJIbHbIE BELIECTBA.

OyHKIMM BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. Iloanepxanne ocMoTH4YecKoro OanaHca.

benku. CoctaB m crpoeHue OemKkOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHHMbIE aMHHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYpBl OCJIKOBONH MOJIEKYJIBI
(nepBuuHas, BTOpUYHAsl, TPETHYHAs M 4YETBEPTHUYHAs CTPYKTypa). XUMHYECKHE CBOWCTBA OENKOB.
buonornueckue GpyHKIINN OEIKOB.

®epMeHTH — Ononorndeckre Karanu3aropsl. CTpoeHne (hepMeHTa: akTUBHBIN IIEHTp, CyOCcTpaTHas
cnerduaaocts. Kopepmentsl. Buramuasl. OTinnanst pepMeHTOB OT HEOPTAaHUYIECKHUX KaTalln3aTOPOB.

YrieBoapl: MoHOcaxapuabl (TJIOKO3a, pubo3a W JAe3okcupubo3a), Awcaxapuibl (caxaposa,
JIAKTO3a) W ToJrcaxapupl (Kpaxmall, TIHNKOTeH, EeJUT0103a). bruonorndeckrne GyHKINN yTIIeBOAOB.

Jlumuner:  Tpurnunepuasl, docdomumuasl, crepounsl. [unpoduasHO-THAPOGOOHBIE CBOMCTBA.
buonornueckne ¢ynkuuyn aunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB W JIMIIMAOB KaK HCTOYHUKOB
SHEPrUH.

Hyxnennoseie kucnorel: JHK u PHK. Hykneotuapl — MOHOMEpH HYKJIEHHOBBIX KHCIIOT.
Crpoenne u pynkuu JJHK. Ctpoenne n ¢pynxmmn PHK. Bugst PHK. AT®: ctpoerne u pyHKIHN.

Huromorust — Hayka o kieTke. KierodHas Teopusi — mpumep B3aUMOJEHCTBHS Hei U (aKkToB B
Hay4YHOM MO3HAHUH. MeTOobl U3YUEeHUS KIIETKH.

Knerka kak nenoctHas skuBas cuctema. OOIIMe NPU3HAKK KIETOK: 3aMKHyTas HapysKHas
memOpana, Monekyibl JJHK kak reHetndeckuii anmapar, cucteMa CHHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTHyeckas W Opokapuotuueckas. OCOOGHHOCTH  CTPOEHHS
MPOKApUOTHYECKOW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE JYKapUOTHYECKOH KIETKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, dKUBOTHOM 1 TPHOHOHN KIIETKH.



[loBepXHOCTHBIE CTPYKTYpBl KIJIETOK — KICTOYHAs CTEHKA, TJMKOKAJIUKC, WX (YHKLHWH.
[Ina3maruueckas memOpaHa, e€ cBoiicTBa n ¢pyHKkuuu. Lluromnasma u e€ opranonasl. OmHOMEMOpaHHBIC
opranouap! knerku: OIIC, ammapar I'onbmku, namu3ocomsbl. [lomyaBTOHOMHBIE OPraHOMIBI KIIETKH:
MUTOXOHIpPUH, MacTuabl. [IponcxoxaeHne MUTOXOHAPUI U TuiacTul. Bunel nnactun. HememOpanHbie
OpraHouJbl KJETKH: PHUOOCOMBI, KJIETOYHBIA ILIEHTP, LEHTPHOJM, PECHHYKH, JXIYTHKH. DyHKIUU
OpraHouzIOB KJIEeTKU. BrimodyeHus.

Anpo — perymaropHelii 1eHTp kieTkd. CTpoeHue szapa: siiepHass 000JOYKa, KapuOILIa3Ma,
XPOMATHH, SIPBIIIKO. X POMOCOMBI.

TpaHCTIOPT BELIECTB B KIIETKE.

JdeMoHcTpanum:

Iloptpetsi: A. JleBenryxk, P. I'yk, T. llIsann, M. IlIneiinen, P. Bupxos, . Yorcon, @. Kpuk, M.
VYunkunce, P. ®panxnun, K. M. bap.

Huarpammel: «PacmpeneneHne XMMUYECKHX SJIEMEHTOB B HEXHBOH mpupoae», «Pacnpenenenue
XUMUAYECKHUX JIIEMEHTOB B )KMBOH MPUPOALY.

Tabmuuer u cxemsl: «[lepronnveckas TabnHIa XUMHYECKUX AIIEMEHTOBY», «CTPOCHHE MOJEKYIIBI
BoIbl», «buocuHtes Oenka», «CtpoeHue Mosekynsl Oenka», «Ctpoenue (epmeHta», «HyknenHoBble
kucnoTel. THK», «Ctpoenne monekynst AT®», «CTpoeHne 3yKapHOTHUECKOH KIETKH», «CTpoeHue
JKUBOTHOM KJeTKn», «CTpoeHHe pacTUTENbHOH KieTkn», «CTpoeHHe NPOKapHOTHYECKOH KIETKHY,
«CtpoeHue siipa KIETKI», «YTIEeBOIBD, «JIMMuabI».

OO0opynoBaHue: CBETOBOII MUKPOCKOII, 000py10BaHKE sl IPOBEACHUS HAOIIOICHUH, U3MEPEHUI,
IKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHbIe M MPaKTUYeCKUe PadOThI:

JlaGopartopHas paboTa:«AKTUBHOCTb (pepMEHTa KaTajas3bl B )KUBOTHBIX U PACTUTEIBHBIX TKAHIX).

JlaboparopHast pabora: «l3ydeHne CTpOEHHS KIETOK pPAaCTEHHH, XUBOTHBIX W OakTepwuil MOI
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OIHCAHUE».

Jlaboparophas padota "[l1a3mMonu3 u qeTIa3Mon3 B KJIETKaX KOXKHIIBI TyKa'.

Tema 4. /KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, Wi MeTabomm3M. AcCUMWIIIUS (IIAaCTUYSCKUN OOMEH) W JUCCHUMUIISIINS
(oHEpreTHUecKnii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Mpolecca MeTadonu3mMa. Pois 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTrUH B IOHUMAaHUH METa00IM3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOGHBINA U TeTepoTpodHbIH. Poitb pepMeHTOB B 0OMEHE BEIIECTB U
NPEBPALCHUN HEPTHH B KJIETKE.

®ortocunre3. CBeroBas u TeMHOBas (a3wl hoTocuHTe3a. Peaknmu GorocunTe3a. IPHeKTHBHOCTD
¢otocunTe3a. 3HaueHne (PoTOCHHTE3a JUIA JKU3HA Ha 3emMiie. BiusHue ycioBuil cpensl Ha (OTOCHHTE3 U
CHOCOOBI TIOBBILICHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHE OaKTepru. 3HaUeHHe XEMOCHHTe3a JIJIs )KU3HU Ha 3emure.

OHepreTnueckuii oOMEH B KIETKe. PaclierieHune BeIecTB, BBIACICHUE U aKKyMYJIMPOBaHHE
SHEPruM B KJIETKE. DTaIlbl SHepreTuueckoro oomena. Inukonns. bpoxkenue u ero Bunsl. Kuciopognoe
OKHCIICHHE, WJIH KeTouHoe JbixaHue. OxucnurensHoe QocopunmpoBanne. OPPEKTUBHOCTH
SHEPreTUYECKOro OOMEHa.

Peakiuu marpuynoro cunresa. ['enerndeckas mapopmanus u JJHK. Peanuzanus renetndeckoit
uHpOpMaIuK B KJIeTKe. ['eHeTnuecknuil Koa U ero cBoiictBa. TpaHckpunuusi — MaTpuuHbiid cuaTe3 PHK.
Tpaucnsus — OuocuHTe3 Oenka. DTambl TpaHCHsnuu. KoaupoBaHue aMUHOKHCIOT. Ponmbs pubocom B
O6uocuHTe3e Oerka.

Hexnerounsle ¢opmbl xu3Hu — BHpychl. Mctopusi otkpwiTist BupycoB (. W. VBaHoBckwit).
OCoOECHHOCTH CTPOCHHUS M )KH3HEHHOTO IIMKIIa BUPYCcoB. bakreprnodaru. bonesnu pacteHui, >)kKUBOTHBIX U
4eJoBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynonedunura uenoeka (BUY) — Bo3Oynurens CITN/a.
OOparHasi TpaHCKpWIILIUS, peBepTraza u uWHTerpasa. IIpodunakThka pacnpocTpaHeHHS BUPYCHBIX
3a00IeBaHUH.



JdeMoHcTpanuu:

IToptpetsr: H. K. Konbros, 1. U. IBanosckuid, K. A. Tumupszes.

Tabmuuper 1 cxempl: «Tumbl mutanus», «Merabomuszm», «MHTOXOHAPUSY, «DHEPreTHYECKHUM
oOmen», «Xnopomnact», «Dotocunresy», «Ctpoenne JTHK», «Ctpoenne u QpyHKIMOHHPOBAHUE TE€HAY,
«Cunte3 Oenka», «['eneTnueckuii kom», «Bupyce», «bakrepuodaru», «CTpoeHne W KU3HEHHBIH HUKI
Bupyca CIIN/]a, 6axteprodaray, «Pernmukamus JTHK».

ObopynoBanue: mogenu-anminkanuu «Yasoenne JHK u tpanckpunuus», «buocunre3 Genkay,
«CTpoeHue KIeTKkny, Moaenb cTpykTypsl JITHK.

Tema 5. Pa3MHoOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrneTtounsrid muKi, Wim sKU3HEHHBIN MK KieTku. MaTepdasa u mutos. Ipoueccel, npoTekaromue
B uHTep(aze. Perumkanus — peaknust marpuuHoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN
Ha0op — KapuoTHUI. UMIONAHBINA U TalUIONIHBIH XPOMOCOMHBIE HAOOphl. Xpomatuabl. LluTonornyeckne
OCHOBBI Pa3MHOKEHUS U NHANBHUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Cragum mutoza. [Iporeccel, MpOMCXOASIIME HAa Pa3HBIX CTATUAX
MuUTO3a. bronornyeckuit cMpicn MuTO3A.

[TporpamMmupyemasi rTuOeib KIETKH — alloNTOo3.

DopMbI  pa3sMHOXKEHHsI OPraHM3MOB: Oecrojioe W MojioBoe. Buipl Oecronoro pa3sMHOXKEHHS:
JeNieHHe Ha/ABOE, IMOYKOBaHHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHMe, BETETAaTHBHOE
pa3MHokeHue. VIckycCcTBEHHOE KIIOHMPOBaHME OPraHU3MOB, €T0 3HAUEHHUE ISl CENEKIUH.

[TonoBoe pa3MHOKEHHE, €0 OTINYHS OT OECIONOTO.

Meiio3. Cragnu meiio3a. Ilporecchl, mpoucxoasmue Ha cTaavsx Meio3a. [loBenenne xpomocom B
Mero3e. Kpoccunrosep. buosornueckuii CMbICI U 3HAYE€HUE MEH03a.

l'ametorenes — mpomecc 00pa3oBaHHUs IIOJOBBIX KIETOK y JKMBOTHBIX. llonoBBIE >Kene3bl:
CEMEHHHKH U SnIHUKH. O0pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK — FaMeT (CIIepMaTo30u1, STHICKIeTKA)
— cmnepMatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHMs SHIEKIETOK M CIEepMaTO30H[IOB.
OmnnonotBopenue. [lapreHorenes.

WunuBunyansHoe pa3BuTHe (OHTOTEHE3). OMOpHOHAIBHOE pa3BuTHe (dMOpHOTreHe3). OTambl
SMOPHUOHAJIBHOTO PA3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: [JpPOOJIEHHE, TracTpyJALUsi, OpPraHOTI'€HE3.
[loctomOproHanbHOE  pasBUTHE. THIBI  HOCT3MOPHOHAJIBHOIO — Pa3BUTHS: IpPSIMOE, HEHpsSMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHIOCOOHBIE BBI3EIBATH BPOXKIEHHBIS
YPOICTBA.

Poct u passutne pactenuil. OHTOreHE3 IIBETKOBOI'O PACTEHMSA: CTPOCHHE CEMEHH, CTaluH
pasBUTHS.

JdemoncTpanum:

Tabmumer n cxempl: «DoOpMBI pa3MHOXKEHHS OpPraHU3MOBY, «J/IBOiHOEe oOIIOMOTBOpEHHE ¥
[[BETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXKEHHE pacTeHHi», «J/lenmeHne KIeTKH OakTepuiiy,
«CTpoeHuEe MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbly, «Knerounwld mukimy», «Pemmukanus JTHK»,
«Murosy, «Meoszy», «I[IpsMoe u HenmpsiMoe pa3BUTHE», «['aMeToreHe3 y MICKONUTAIOLIIUX U YEJIOBEKay,
«OCHOBHBIE CTaJI1 OHTOTCHE3a.

OO6opynoBaHue:  MHKpPOCKON,  MHKporpenapathl  «CrepMaTro30uabl  MIICKOIUTAIOLIETO»,
«Aitnexknerka MiekonuTaromero», «KaprnokuHe3 B KIIeTKax KOpeIIKa JIyKa», MarHUTHas MOJIeNb-
amuikanus «/lenenue kierkm», Mmoaens JJHK, Monens MeTadasHoit XpoMOCOMBI.

Tema 6. HacjieAcTBEHHOCTb M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Mcropus pa3BuTHs reHEeTHKH. Poiib IUTONOrMM U SMOPHUOJIOTUH B
CTaHOBJICHMM TCHETUKU. BKian poCCHHCKUMX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE I'€HETHKH. MeToabl
TEeHETHKH  (THOPUAONOTHYECKUI, I[MTOTEHETHYECKUH, MOJEKyIsIpHO-TeHeTHndecknii). (OCHOBHBIC
TreHEeTHYECKHUE MOHATHL. | eHeTnueckasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKPELIUBAHUI.



3aKOHOMEPHOCTH HACJCIOBaHMS TPU3HAKOB, ycTaHOBIeHHbIE [. MeHmenem. MoHoruOpumHOe
CKpeIllMBaHue. 3aKOH eINHO-00pa3us TMOPUIIOB MepBoro mokoieHus. [IpaBmwio noMuUHHpOBaHHS. 3aKOH
pacuieruieHus mpu3HaKoB. ['unoresa unuctoThl rameT. [lonHOe U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemuBanue. 3aKOH He3aBUCUMOTO HACJIeI0BAHUS MPU3HAKOB. [luToreneTnueckue
OCHOBbI  JIMTHOPHJHOTO  CKpellMBaHWs.  AHanmusupymlollee  ckpenuBanue.  Mcnonb3oBanue
AHATM3HUPYIOIIETO CKPEIUBAHYS JIsl ONPEICIICHUS] TEHOTUIIA OCOOU.

CueruieHHOEe HacienoBaHue npusHakoB. Padora T. Moprana mo CIEIJICHHOMY HACJIEJIOBaHUIO
reHoB. Hapy1ieHnue cuenieHust TeHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMocoMHas TeOpUst HACIEACTBEHHOCTHU. | eHeTUYECKUE KaPTHI.

T'enetuka moma. XpoOMOCOMHOE OIpeAesieHHe IModa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
T'omorameTHsbie U reTeporaMeTHeie opranu3Mel. HacnenoBanue npu3HaKoB, CHETUICHHBIX C TIOJIOM.

M3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHACTECACTBEHHAas M HacjieACTBeHHas. Ponb cpensl B
HEHACJIEICTBEHHOU M3MEHUYHBOCTH. XapakTepuctuka MOIU(UKAITUOHHOM M3MEHYUBOCTH.
Bapuanvonnsiii psg u BapuanuoHHas kpuBas. Hopma peakuuu mnpusnaka. KomumdecTBeHHBIE U
KaueCTBCHHBIC MPU3HAKY U UX HOpMa peakiuu. CBOHCTBa MOIU(DUKAIIMOHHONH H3MEHUHUBOCTH.

HacnencTeeHHast, Wiy reHOTUITMYECKAs, N3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Meii03 u
MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOW HM3MCHUMBOCTH. MyTallMOHHAsT W3MEHYHBOCTD.
Knaccudukanuss Myranuii: TEHHbIC, XPOMOCOMHBIC, TCHOMHBIC. YacToTa ¥ TNPUYMHBI MYTaIlUH.
MyrtareHnble (QakTopbl. 3aKOH TOMOJIOTMYECKUX PSJIOB B HACIEICTBEHHOW wu3MeHuumBoctn H. U.
Basuiiosa.

Bresinepras HacIIeICTBEHHOCTh U N3MEHYHUBOCTD.

I'emetnka uwemoBeka. Kapwotmm wemoBeka. (OCHOBHBIE METONIBI TEHETHKH  YEIIOBEKa!
Te€HEAIOTUIECKHA, OJIM3HEIOBbIH, ITUTOTCHETHIECKUN, OMOXUMUYECKHNA, MOJEKYISIPHO-TeHETUIECKHI.
CoBpeMeHHOE OTpe/ieTieHre TEHOTHIIA: ITOJTHOTEHOMHOE CEKBEHHPOBAaHWE, TCHOTHIIMPOBAHWE, B TOM
gucite ¢ nomombko ITIP-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUs YelIOBEKa: T'eHHEBIC 00JIE3HU, OOJIE3HH C
HACJIEICTBEHHON MPEeIpacloOKEHHOCThIO0, XPOMOCOMHBIE Oone3Hn. ComaThdecKkue M TeHepaTHBHBIC
myTtanuu. CTBoNOBBIE KiIeTKH. [IpwHIMIEI 3m0poBOro 00pa3a >KM3HH, AWATHOCTHUKH, MPOPHUIAKTHKHA U
JIEYeHUsI TeHETUYECKNX OoJe3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHpPOBaHHEe. 3HAUYEHHE MEIUITTHCKON
TE€HETHKH B IIPEIOTBPAIICHNH U JIEYCHNU T'€HEeTHIECKNX 3a00JIeBaHU YeIoBeKa.

JdemMoHcTpanum:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H. B. Tumodees-PecoBckmit,
H. U. BaBunos.

Tabmurel 1 cxembl: «MOHOTHOPUIHOE CKPEUTMBAHUE W €0 IMUTOTEHETHYECKas OCHOBay», «3aKOH
pacIieruieHdss W €ro IIUTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TrameT», «JurnbpumgHoe
cKpemuBaHuey, «Lluromornyeckne OCHOBBI TUTHOPUIHOTO CKpPEIUBaHUD», «Meio3y», «B3anmopeiicTere
AJNIENBHBIX TEHOB», «l eHeTHMUeckne KapThl PAacTEeHHWH, >KMBOTHBIX W dUeloBeKa», «['eHeTnka momay,
«3aKOHOMEPHOCTH HAaCJIEIOBaHMA, CIETUIEHHOTO C TOoJoM», «KapnoTwuibl demoBeka W >KHBOTHBIXY,
«Bunpr m3menumBocTY», «MomudukanuoHHas W3MEHYHBOCTHY, «HacmemoBanme pesyc-daxTopay,
«"eneruka rpynm kpoBu», «MyTalmoHHAS U3MEHIUBOCTH.

OGopynoBanue:  MoJenu-ammuinkanuu — «MoHoruOpumHoe — ckpemuBaHue»,  «HemonHoe
JIOMHHUpOBaHue», «JlurnOpumgHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
Mukpornpenapat «Jlpo3oduiay (HopMa, MyTanuu (GopMbI KPBUILEB U OKpPacKu Teja), repbapuii «["opox
TIOCEBHOM».

JlaboparopHasi padora: « M3yyeHue M3MEHUUBOCTH Y PACTCHHM, MOCTPOCHUE BapUALlMIOHHOIO
psioa U BapHAaLlMOHHOM KpUBOH"

Tema 7. Cenexuus opranu3sMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa M MPOLECC. 3apOKICHUE CEIeKUUMU U AoMecTukanus. Yuenue H. .
BaBunoBa 0 I1EHTpax TNPOUCXOXKICHHWS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHUS TOMAIIHUX *KUBOTHBIX. COpT, MOpPOJa, INTAMM.



CoBpeMeHHBIE METOJIBI CeNeKIMH. MaccoBbId M MHANBHUIYaTbHBIH OTOOPHI B CEJICKIIMU PACTEHUH
U KUBOTHBIX. OLeHKa dKCTephepa. BIM3KopolIcTBEeHHOE CKpeluBaHWe — HHOpWAMHT. UncTas JTUHHA.
CkpelinBaHue 4YUCTHIX JHHUH. ['eteposuc, miam rubpuaHas cuia. HepoIcTBeHHOE CKpellMBaHHE —
ayropunuar. OtpanéHHas ruOpuamzanuss U e€ ycrexu. VCcKycCTBEHHBIH MyTareHe3 M IOJydeHUE
MOJIUIUIONIOB. JloCTHKEHNS CENEKIIMH PACTEHU, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomornss kak oOTpacnb MPOW3BOACTBA. ['€HHas WHXKEHepua. OTamnbl  CO3/JaHus
pexomOunanTHoit JJHK wu Tpancrennsix opranm3moB. Knerounas wmaxenepus. KierouHble KyJbTYpHI.
MUuUKpPOKIIOHAJIBHOE Pa3MHOXEHUE pacTeHuil. Knonuposanue BBICOKOIIPOJAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DJKOJOTHYECKUEe W dTHdeckue npobdiembl. MO — reHeruuecku
MOJU(QHUINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. VBaHoB.

Tabmuup!l u cxemsl: KapTa «LIeHTpBI TIPOUCXOXKACHHUS U MHOT000pa3usl KyJIbTYpPHBIX PacTEHHID»,
«[lopoapl mOMamIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHuil», «OTmaiéHHas THOpUAM3ALUS,
«Pabotsl akamemuka M. ©. HBanoBa», «llomummonnus», «O0BeKTH OHMOTexHONIOTHWY, «KieTouHbIe
KyJIbTYpbI U KJIIOHHUpOBaHUeEY, «KOHCTpyrpoBaHUe U IEPEHOC TEHOB, XPOMOCOM).

Ob6opynoBanue: MyJISDKH TUIOOB M KOPHEIUIOJOB AUKHUX (OPM U KYJIBTYPHBIX COPTOB PacTECHUH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTCHHS.

11 KJIACC

Tema 1. DBoIOHOHHASA OHOJIOTHS.

[IpeanockUIKK BOZHUKHOBEHHS HBOIOLMOHHONW TEOPHH. DBOJIIOLUOHHAS TEOpHUsl M €€ MeCTO B
Onosorun. BiansHue SBOMIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenbctBa 3Bomonuy. [laneoHTonornyeckue: MOCIENOBATENBHOCTh TOSIBICHUS BHIOB B
MAJIEOHTOJIOTMYECKOH JIETOITMCH, Tiepexoanble (hopMbl. broreorpadudeckue: cxoncTBo U pasnndue GayH
1 (hII0p MATEPUKOB M OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA W Pa3Nu4uid SMOPHOHOB pa3HBIX BHIOB MO3BOHOYHBIX.
CpaBHUTENHFHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAIOTHYHBIE, PyIUMEHTApHBIE OPTaHBI, ATABHU3MBI.
MonekynapHO-OHOXUMHUYECKHE:  CXOACTBO ~ MEXaHM3MOB  HACIIEJICTBEHHOCTH W OCHOBHBIX
MeTaboIHYecKuX MyTeHl y BCEX OPraHu3MOB.

OomroronHast teopusi Y. [lapeuna. IIpeamochiiku BO3HWKHOBEHHS NapBHHH3MA. J[BIOKyIIne
CHJIBI 3BONIOIIMHA BUAOB N0 JlapBuHY (M30BITOYHOE Pa3MHOKEHHE IPH OTPAHHMYEHHOCTH PECYPCOB,
HeornpeaeneHAas N3MEHIHBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBII 0TOOD).

Cunrerndeckas reopus 3pojonnn (CTD) u e€ 0CHOBHBIE TIOJIOKECHHMS.

MuxkposBomonus. [omynsius Kak eqnHALa BUAA U IBOTIOIHH.

Jswxymme cwisl  (pakTophl) 3BOJIOIME BHAOB B MpHpoJe. MyTalMOHHBIA Tpolecc u
KOMOWHATHBHAs N3MEHIMNBOCTb. [ lomynsanroHHbIe BOTHBI U fipeiid reHoB. M3omsius u Murparus.

EcTectBeHHBII 0TOOp — HAMpaBISIOMAN (haKTOP IBOIFOIHIH. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucmoco0IeHHOCTh OPTaHW3MOB KakK pe3ynbTaT dBoiounu. [lpuMepsr mpucnocobneHuii y
opraam3MoB. ApoMop¢ 036l 1 HIN0-a/TATITAIIH.

Bun wu BumooOpazoBanme. Kpurepmm Buga. OcHoOBHblE (QOpPMBI  BHI00OPA30BAHUS:
reorpaduyeckoe, IKOJIOTUIECKOE.

MakposBomoist.  DPopmbl  dBoMONWHK:  (UIETHYECKas, UBEPreHTHAs, KOHBEPreHTHAs,
napasuienbHas. HeoOpaTnMocTs 3BOTIOINH.

[MponcxoxIeHne OT HECHeUUATU3UPOBAHHBIX TpenKoB. [lporpeccupyiomias crenyuann3aus.
AnanTuBHas paguaiusl.

JdemoHcTpanuu:

Ioptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @.
Miromnep, A. H. Cesepriios.



Tabmuupr u cxemsl: «Pa3BuTHE OpraHM4eckoro Mupa Ha 3emie», «3apOIbIIIH ITO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl OOppOBI 3a cyliecTBOBaHWE», «EcTecTBeHHBI OTOOPY,
«MHoroo6pasue copToB  pacTeHHit», «MHorooOpasue mOpoJ  KHUBOTHBIX»,  «llomymauum»,
«MyTalMoHHass HM3MEHYHMBOCTB», «ApomMopdosbl», «Mnuoamantauumy, «OOmas aereHepauus»,
«dBmwxymme cuibl sBomonun», «Kapra-cxema mapmpyra myrtemectsust Y. [lapsuna», «boprba 3a
cymectBoBaHue», «llpucnocoGieHHOCTh  opranm3MoBy», «leorpaduueckoe BHUAOOOpPa3OBAHUEY,
«DKOJOrHYecKOoe BU000pa30BaHUE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH, HA0OD IJIOZ0B U CEMSIH,
KoJuteknusl «lIpumepsl 3alMTHBIX MPHUCIIOCOONIEHUH y KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS
IBOJIIOLMNY», 00bEMHas MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

Buoreorpadpuueckas kapra mupa, KomeKus «DopMbl COXpPaHHOCTH MCKOIAEMBIX XHBOTHBIX H
pactenmii», wMojens amminkauua —«llepekpéct xpomMocom», BiaxHble mpenapaTel «Pa3Butue
HacekoMoro», «Pa3Butue NATyIKn», MUKporpenapat «/Ipozoduna» (Hopma, MyTauuu GOpMBI KPbUTEEB
Y OKpacKH Tena).

JlabopaTopHble H MpaKkTHYeCKHe padoThI:

Jlaboparophast pabota Ne 1. «CpaBHeHHE BHIOB 1O MOP(OIOTHIECKOMY KPUTEPHION.

JlaboparopHnas padora Ne 2. «Onucanue nmpucrnocoOJICHHOCTH OpPTaHU3Ma M €€ OTHOCUTEIBLHOIO
Xapakrepay.

Bo3HukHOBeHMe M pa3BUTHE KU3HH Ha 3emJie.

JloHayuHBI€ MTpECTaBIECHUS O 3apOKACHUM KU3HU. HayuHble rTHIOTE3bI BOSHUKHOBEHUS )KU3HU Ha
3emiie: abroreHes U MaHcIepMusa. XUMHUYeCKas HBOTIONNs. AOMOTeHHBI CHHTE3 OPTaHUYECKUX BEIIECTB
13 HEOPTaHMUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHNE XUMUYIECKOi 3Botoru. HavanbHele sTamsl
omornormueckoit oBomorun. ['mmoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp |
BO3HHKHOBEHHE NPOTOKJIETKH. IlepBble KieTku M uX 3Boitonus. DopMHUpOBaHHE OCHOBHBIX TIPYIIT
KHUBBIX OPTaHU3MOB.

PazButne xu3HN Ha 3emIe 1Mo dpaM U nepuonam. Karapxei. Apxelickas U IpOTEPO30HCKast IPHI.
[Taneosoifickass 2pa u e€ TmepHoAbl: KeMOpPWHCKUI, OpPIOBHKCKHUM, CHIYpPUHUCKHAN, I€BOHCKUM,
KaMEHHOYTOJIbHBIM, IEPMCKHM.

Me3so30iickas 3pa U €€ nepruoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaitno3oiickas spa 1 e€ nepruobl: MajgeoreHOBbI, HEOr€HOBBIM, aHTPOIIOI€HOBBIH.

XapakTepucTHKa KIMMaTa M TEOJOIMYeCKHX mpoueccoB. (OCHOBHBIE 3Tambl  3BOJIIOLUH
PacTUTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH M KUBOTHBIX. [losiBneHue, pacuser u
BBIMUPAHUE IPYIIII )KUBBIX OPraHU3MOB.

CucrteMa OpraHM4ecKoro Mupa Kak OoTpa)keHue 3BOJonur. OCHOBHBIE CHCTEMATHUYECKUE TPYIIIIBI
OpPTraHU3MOB.

OBouoLs YenoBeKa. AHTPOIIONOTHs Kak Hayka. Pa3Burue mpenctaBieHHH O MPOUCXOKACHUH
yenoBeka. Meroasl u3ydeHHs aHTpornoreHe3a. CXoacTBa M pa3fiuuusl 4YEIOBEKA M >KUBOTHBIX.
CucTteMaTHYECKOE TTOJIOKCHHUE YEIOBeKa.

HBwxkyniue cuwisl (dakTopbl) aHTpororeHeza. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH
ot6op. OO1IecTBEHHBIH 00pa3 )KU3HHU, U3TOTOBIICHNUE OPYIUi TPyAa, MBIIUICHUE, PEYb.

OCHOBHBIC CTaIWM W BETBU DBOJIOIMH YEJIOBEKA: aBCTpalonuTeku, YemoBek ymenbid, UemoBek
npsaMoxoasaimi, YenoBek HeaHIepTalIbckuil, UenoBek pasyMmHbld. Haxonku HCKOMaeMbIX OCTAaTKOB,
BpeMsI CYIIECTBOBAHMsI, 00JIACTh PACIIPOCTPaHEHHsI, 00bEM TOJIOBHOTO MO3ra, 00pa3 KH3HHU, OPYIHUsI.

Yenopeueckne pacbkl. OCHOBHBIC OOJBIIHME pachl: €BporecouaHas (eBpas3uiickas), HErpo-
aBCTpaJIOUTHAS (3xBaTOpHaNBEHAsN), MOHTOJIOUTHAS (a3maTcko-aMepuKaHCKas). UepTsl
NPUCTIOCOOJICHHOCTH TIPEICTABUTENICH YENIOBEUECKHX pac K YCJIOBUSAM CyHIeCTBOBaHWS. EAWHCTBO
yesoBeveckux pac. Kpuruka pacuzma.

JemoHcTpanuu:

[Moptpetsr: @. Penu, JI. Iactep, A. Y. Omapun, C. Munep, I. FOpu, Y. HapBus.



Tabmuue! n cxemsl: «Bo3HukHOBeHHe COJIHEUHON CHCTEMBI», «Pa3BUTHE OpPraHU4YeCcKOr0 MUpPay,
«PactutenbHas kieTka», «KuBoTHas kieTka», «lIpokapuoTnyeckas kieTka», «CoBpeMEHHas! cUCTeMa
OpraHuuecKkoro mupa», «CpaBHEHHE aHaTOMHUYECKMX YEpPT CTPOCHHUS YeJOBEKa U YeOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJ€OHTOJIOTHUECKHX HAaXOJOK MPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«Apesneiimue monu», «/Ipesane moam», «[lepBbie coBpeMeHHBIE JIIO1», «UeaoBeuecKkre pachi».

Ob6opynoBanue: mymsoxu «[Iporcxoxnenne yenoBekay (OIOCTHI aBCTpaJIONHUTEKa, ITMUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHBOHIIA), CJETKH WJIM H300paKeHHsI KAMEHHBIX OpYIWi MEePBOOBITHOTO YeJIOBeKa
(xamHH-"YOMITIEPHI, pyOUIa, ckpebia), reoXpoHoIoruyeckas Tabiauna, KomuieKnus «PopMbl COXpaHHOCTH
MCKOTIAEMBIX )KUBOTHBIX M PACTCHUI».

JlabopaTopHble H MpaKkTUYecKHe padoThI:

[Ipaktnueckass pabora No 1. «lI3ydeHume HCKOMAEMBIX OCTATKOB PACTEHHMH M JKUBOTHBIX B
KOJUICKIIUSAXY.

OKcKypeusi «OBOJIONMST OpPraHUYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WIH
KpaeBeIUSCKUH My3el).

Tema 2. Ikocuctembl. OpraHu3mMsl U OKpPY:Ka0Ias cpeaa.

OKonorusi Kak Hayka. 3afadd U pas3fesibl SKOJIOTHH. MEeToIbl 3KOJIOTHYEeCKHX HCCIIEeIOBAHUH.
DKOIOrn4eckoe MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl 0OMTaHUs OPTraHU3MOB: BOJIHAS, HA3EMHO-BO3/AYILIHAS, TOYBCHHAS, BHYTPHOPTaHU3MEHHASI.

Okonornueckue  ¢axktopbl. Kiaccudukamust  skomorndyeckux — (QaxkTopoB:  aOMOTHYECKHE,
OMoTHYECKHE 1 aHTPOIIOTeHHBIE. J{eiicTBHE SKOIOTHUECKUX (aKTOPOB Ha OPTaHU3MBL.

AbGunortndeckre (hakTOpBI: CBET, TemIepaTypa, BiaxHocTb. DortomepuoamsMm. [Ipucmocobnenus
OpPraHU3MOB K ACHCTBHIO abnoTH4ecKux (akTopoB. buonoruueckue puTMsl.

buotndeckne ¢daktopel. Bumbl OHOTHYECKMX B3aMMOJEWUCTBUI: KOHKYPEHIIHS, XHITHUYECTBO,
cumOno3 u ero ¢opmel. [lapasuTnsm, Koorepamus, MyTyajau3M, KOMMEHCAnn3M (KBapTHPAHCTBO,
HaxJIeOHWYecTBO). AMEHcanu3M, HeWTpanmu3M. 3HadeHHe OWOTHYECKHX B3aWUMOISHCTBUHM  AMs
CYLIECTBOBAaHUS OPraHN3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOrn4ecKue XapakTepUCTUKU Moy iy, OCHOBHbIE MOKAa3aTeNH MOMYJISLUN: YUCICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpalys. JMHAMHKA YMCIEHHOCTH IOMYJISIIUN U €€
peryJssius.

JdemoHcTpanum:

Ioptpetsr: A. I'ymbonear, K. @. Pynbe, 3. ['ekkens.

Tabmumer 1 cxembl: kapta «lIpupomnbie 30HBI 3emum», «Cpeasl OOWTAaHUS OPTraHHU3MOBY,
«Poronepuonuzmy, «llomymsauum», «3aKOHOMEPHOCTH POCTa UYUCIEHHOCTU MOMYJSIIMKA HHQY30pHUU-
Ty(enskm», «IInmesble nenm».

JlaGopaTopHble U IPAKTHYECKHE PA0OTHI:

Jlaboparopuast padora Ne 3. «Mopdonoruueckue OCOOEHHOCTH pPACTEHUH M3 Pa3HBIX MECT
oOuTaHU.

JlaboparopHas padota Ne 4. «BrusiHre cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

IIpakTudeckas padora Ne 2. «[loacué€T mMIOTHOCTH MOIMYIAINI PA3HBIX BUAOB PACTEHHUID.

Coo0uiecTBa M IKOJTOTHYECKHE CHCTEMBI.

Coo01iecTBo opraHu3MoB — OuoleHo3. CTpyKTyphsl OHMOIICHO3a: BHJIOBas, NMPOCTPAHCTBCHHAS,
Tpoduueckas (numesas). Bugsi-noMmuHanTel. CBs3u B OHOIIEHO3E.

DKonoruveckue CcHCTeMbl (dkocucTembl). [loHsTHe 00 5dKocucTeMe U OWOTrEOIeHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOMYICHTH, KOHCYMEHTHI, peAyleHThl. KpyroBopot
BEIICCTB M IMOTOK DHEPrHH B dKocucTeMe. Tpoduueckue (MUIEBBIE) YPOBHH SKOCHUCTEMBI. [uiieBbie
nenu U cetd. OCHOBHBIEC MOKA3aTeNN YKOCHCTEMBI: OMoMacca, MPOAYKIHS. JKOJIOTUIECKHUE TTHPAMUIBL:
MPOAYKIIMH, YUCIICHHOCTH, OnoMacchl. CBOMCTBA DKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISIINS, Pa3BUTHE.
Cyxkuneccus.

IIpuponHple  3KOCHCTEMBI. ODKOCHUCTEMBI 038p M peK. OKOCHCTeMa XBOWHOIO WU
HIMPOKOJIUCTBEHHOTO Jieca.



AHTpOIIOTEHHBIE  JKOCHUCTEMBI. ATpPO3KOCHUCTEMBI.  YpOoskocuctembl. buronormueckoe u
XO0351{CTBEHHOE 3HaY€HHE arpOIKOCUCTEM U yPOOIKOCUCTEM.

Buopasznoobpasue kak ¢akrtop ycToWuMBOCTH OdKocucTeM. CoxpaHeHHe OHOJIOrHYecKoro
pasHooOpasus Ha 3emIie.

Tema 3. buocdepa.

Yuerne B. WM. Bepranckoro o Omoctepe. ['panumpl, coctaB u cTpykrypa Onocdepsr. JXKupoe
BemecTBO W ero ¢GyHKnud. OcobeHHOCTH OWMocdephl Kak TiI00adbHOM 3KOCHCTEMBI. JIMHaMHYecKoe
paBHOBecHe U oOpaTHas CBSI3b B Onocdepe.

KpyroBopoTs! BemiecTB U OMOTeOXMMHIYECKHE UKITBI JIEMEHTOB (yTIepoa, a30Ta). 30HATLHOCTh
o6mocepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Omocdepe 3emmn. AHTPOIOTCHHBIE W3MEHEHHS B Omocdepe. I'mobOaapHBIC
AKOJIOTHICCKHE TIPOOIICMEL.

Tema 4. Buosornyeckue 0CHOBBI OXPaHbI PUPObI

CocymiecTBoBaHUEe NpHUPOAbI U dYenoBeuecTBa. CoxpaHeHHe OHOpazHOOOpa3Hs KaK OCHOBA
ycroitunBocTr Ouocepsl. OcHOBa pPalMOHAIBHOTO YIPaBIEHHS MPUPOAHBIMH pecypcamMH M HX
ucnonb3oBanue. JlocTikeHns OMOTOTHH U OXpaHa IPUPOIBL.

JdeMoHcTpanun:

Ioptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwuii.

Tabmuuer u cxemsl: «[lumessie nenm», «buoneHo3: coctaB W CTpyKTypay, «I[Ipupoansie
coobmectBay, «llemu mutanusy, «dKomoruueckas nupamugay, «buocdepa n yenosek», «IKocucTeMa
IIMPOKOJIUCTBEHHOTO Jieca», «JKOCHCTEMa XBOWHOro jeca», «bHOIEHO3 BomoEMa», «ATpOLEHO3Y,
«IIpuMepHbIE AHTPONOrEHHBIE BO3IEUCTBHUS Ha NPUPOAY», «BakHellIne HCTOYHUKU 3arpsi3HEHUA
BO3/1yXa U IPYHTOBBIX BOI», «IlouBa — BaxHelmas cocraBisomas onocheps», «DakTopsl Aerpajanun
mouBy», «llapaukoBeiii 3 dexr», «DakTopbl PamTMOAKTHBHOTO 3arps3HeHus Omochepsr», «Oo0mas
cTpykTypa Omochepsr», «PacmpocTpanenwne xu3Hm B Omocdepe», «O30HOBBI dKpaH OHOcheps,
«Kpyrosopor yriepoana B Ouocgepe», «KpyroBopor a3ora B npupozae.

OGopynoBaHue: Mojenb-anruukanus «TUnudHble  OMOIEHO3b», TepOapuii  «PacTHTenbHBIE
coobmecTBay, koekuuu «buoneHnos», «Bpemurenn BaKHEHIINX CENBCKOXO3AHCTBEHHBIX KYIBTYPY,
rep0apuy M KOJUIEKLUHM PAaCTEHUI M XHUBOTHBIX, IPUHAAJIEKAIIUE K Pa3HBIM JKOJOTMUECKHM TpyIIIaM
onHoro Buaa, Kpacnas kanra Poccuiickoit denepannu, n300pakeHrs OXpaHsIeMbIX BHIOB PacTeHUH U
JKUBOTHBIX.

Pe3epBHoe Bpems



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTMM HA BA3OBOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

Cormmacao ®I'OC COO, ycranaBauBaoTcsi TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHS O0YJarOIIHMICS
NpOrpaMM cpeiHero o0IIero 00pa3oBaHus: TNYHOCTHBIM, METANIPEAMETHBIM U TIPEJIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B cTpykType TMUHOCTHBIX pe3yJbTaTOB OCBOCHUS IpenMera «buonorusy BhIIEICHBI CIACAYIOLINE
COCTABJISIONINE: OCO3HAHME OOYJarOIIMMUCS POCCHICKON T'pa)KTaHCKOH MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH ¥ CAMOOTIPEJICIICHUIO, HATTMYNE MOTHBAIIUK K 00yYeHHIO OUOJIOTHH,
[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHHWI JTMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTCH U
WCTOPUYECKUX TPATUINHA Pa3BUTHA OUOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CITOCOOHOCTH 00ydalomuXcs
PYKOBOJZICTBOBAaTbCSI B CBOEH JIEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMM, NPHUCYLIUMHU
cUcTeMe OHMOJIOTUYECKOTO O0pa30oBaHWs, HAIMYME DKOJIOTHYECKOTO IPABOCO3HAHMSI, CIIOCOOHOCTH
CTaBUTb LIETU U CTPOUTD KU3HEHHBIC IIJIaHbIL.

JlmaHOCTHBIE pe3ynbTaThl OCBOSHHS MpeaMeTa «bronorus» MoCTHraloTcsi B €IWHCTBE YIeOHOW U
BOCITUTATENIBHON JEATENBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU,
WUCTOPHUYECKUMH W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TNPHUHITHIMH B OOIIECTBE NpaBWIaMU U
HOpMaMH TOBEICHHUS W CIOCOOCTBYIOT TpoIleccaM CaMOIIO3HAHMS, CAMOBOCIIMTAHMS W CaMOPA3BHUTHS,
pPa3BUTHsL BHYTPEHHEH MO3ULMUM JMYHOCTH, NATPUOTU3MA, YBAXKECHHS K 3aKOHY M IPaBONOPSIKY,
YeJI0OBEKY TPyZa U CTaplieMy ITOKOJICHHIO, B3ANMHOTO YBa)KEHHs, 0EPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HaclleIuI0 M TPaJAMUIMUsAM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit @enepanuu, NOpuUpPOAE U
OKpY>Karolleu cpeie.

JlmgaHOCTHBIE pe3ynbTaThl OCBOEHHS Yy4eOHoro mnpeamera «bWomoOTHS» MOKHBI OTpaXkaTh
TOTOBHOCTH M CTIOCOOHOCTH 00YYAIOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIIAEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpWEHTAllWH, TO3UTHBHBIX BHYTPEHHUX  YOEKIeHU,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCcTBa, pacHIMpeHHe KU3HEHHOTO
ONbITa W ONBITa JAESITEIBHOCTH B IPOLECCE pealn3alMd OCHOBHBIX HAIpaBICHHU BOCHUTATEIbHOU
JIESATENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3MIIMU O0YYaroIIerocs Kak aKTUBHOTO W OTBETCTBCHHOTO
YJIeHa POCCUHCKOI0 O0IECTBa;

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATCILHOCTH MpPH CO3JaHUM YYEOHBIX IIPOCKTOB,
pelieHnr y4eOHBIX U MO3HABATEIILHBIX 337124, BHITOJTHECHHHA OMOJIOTHUECKUX SKCIIEPUMCHTOB;

CIOCOOHOCTh ONPEJCIATh COOCTBCHHYIO MO3MIIMIO 10 OTHOIICHUIO K SBJICHHUSM COBPEMEHHOU
JKU3HU U OOBSCHATH €€;

YMECHHE YYUTBIBATh B CBOUX JCHCTBHAX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O B3aMMOJCHCTBUS
JIOJICH ¢ Pa3HBIMU YOSKICHUSMU, KYJIbTYPHBIMHU IICHHOCTSIMU U COITUAIIEHBIM MTOJIOKEHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBITIONHEHHS YI€OHBIX, ITO3HABATEIBHBIX
U HCCJICIOBATCILCKUX 3aJla4, YBaXXUTEIHLHOTO OTHOIICHUS K MHEHUIO OIMOHEHTOB TpPH OOCYXICHHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOH NEATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOMN IPaXTaHCKON MIICHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTHU Nepen PoanHoMi, ropJoCTH 3a CBOM Kpai, cBoto PoinHy, CBOil S3bIK U
KYJbTYpY, IPOILJIOE U HACTOSIIIEE MHOIOHALIMOHAIBHOIO Haposia Poccuu;

LEHHOCTHOE OTHOILUEHUE K MNPUPOAHOMY HACIEOUI0O U MaMATHUKAM HPUPOIBI, TOCTIXKCHHSIM
Poccuu B Hayke, HCKyCCTBE, CIOPTE, TEXHOJOTUAX, TPYIE;



CIOCOOHOCTh OLCHHMBAaTh BKJIAJ POCCHHMCKHUX YYEHBIX B CTAHOBJICHHE W Pa3BUTUE OHOJIOTHH,
NOHUMAaHUS 3HaYeHUs1 OMOJOTMH B MO3HAHWUHM 3aKOHOB TPHUPOJBI, B XKU3HH YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

uzeliHast yOexxIEHHOCTh, TOTOBHOCTD K CIY)KeHHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTD 3a €ro
cyn0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

0CO3HAHKE TyXOBHBIX LIEHHOCTEH pOCCUIICKOTO Hapoaa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEICHNUS;

CIOCOOHOCTh OLIGHUBATh CHUTYalUI0 M IMPUHUMATh OCO3HAHHBIE PpeEIIeHHs, OPHEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M LIEHHOCTH;

0CO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJUTENISM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHS LICHHOCTEH ceMelHOM JKU3HU B COOTBETCTBHUHU C TPaIUIMAMHU HaponoB Poccuuy;

4) 3cTeTUYECKOIr0 BOCITUTAHMS:

JCTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYAs 3CTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOLIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE SMOLMOHAIBHOTO BO3IEHCTBHUS )KUBOW MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHMIO B pa3HBIX BHJAX MCKYCCTBA, CTPEMJICHHE IPOSBIISATH KauecTBa
TBOPYECKOH THYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbSI U 3MOLMOHAJIBLHOIO
Os1aromoJryuus:

MOHMMaHWE W pealn3anys 370pOBOro M 0Oe30macHOro oOpas3a XKU3HU (3I0pOBOE MHUTAHHE,
COOJIIOJICHNE THTMEHUYECKUX IPaBWI M HOPM, COAJaHCUPOBAHHBIA PEXUM 3aHATHUH M OTABIXA,
peryisipHas (u3nveckass akTUBHOCTH), OCpEKHOT0, OTBETCTBEHHOIO M KOMIIETCHTHOT'O OTHOILEHHS K
coOCTBEHHOMY (PH3MYECKOMY U IICHXHYECKOMY 3/I0POBBIO;

NOHUMAaHUE IICHHOCTH NPaBUJ MHIUBHUIYaIbHOTO M KOJIJIEKTMBHOTO O€30IIaCHOTO IOBEIEHUS B
CUTYyalUsX, yrPOKaIOIINX 30POBBIO M XKHU3HHU JIOJCH;

OCO3HAHHE IIOCJIEACTBUM M HENPHUATHS BPEOHBIX NPUBBIYEK (YHOTPEOJEHUS ajlKoroJs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOIr0 BOCIIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HaHHE LICHHOCTH MacTePCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AaKTHBHOM JESTENbHOCTH TEXHOJIOTHUECKOW M COLMANbHOW HAampaBie€HHOCTH,
CIOCOOHOCTh MHULIMUPOBATH, IJIAHUPOBATh U CAMOCTOSTENILHO BBIIOIHATE TAKYIO JESITEIbHOCTS;

UMHTEpPEC K pa3IuyHbIM cdepaM NpodecCHOHANbHOW [IEsTEIbHOCTH, YMEHHE COBEpILATh
OCO3HaHHBIN BEIOOp OyayIIeH mpoheccuu u peaaTn30BhIBaTE COOCTBEHHBIE KU3HEHHBIE TNIAHBL;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0TrMYE€CKOr0 BOCIIMTAHUS:

9KOJIOTHUYECKH LeJIeCO00pa3HOe OTHOUICHUE K MPUPOAE KaK UCTOYHHKY JKU3HU Ha 3eMIle, OCHOBE
€€ CyIlIeCTBOBaHNS;

TIOBBIIIICHHE YPOBHS SKOJIOTHUECKOW KYJIbTYpPBI: MPUOOpETEHHE OIbITa IJIAHUPOBAHUS TIOCTYIIKOB
Y OLEHKH UX BO3MOKHBIX TIOCIIEICTBUH JJIsI OKPYKAIOIIEN Cpeabl;

0CO3HAHHKE TII00ATBHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIEM U ITyTel MX PeIICHHS;

CIOCOOHOCTh HCTIONB30BaTh MPHOOpETaeMble MPU HM3yYeHHH OWOJIOTMH 3HAHWS W YMEHHUS MpH
pelicHHH TpOOJEeM, CBS3aHHBIX C PalMOHAIBHBIM IPHUPOAONOIB30BaHHEM (COONIOICHHE TPaBUII
MOBCACHUA B IIPHUPOJAC, HAIIPABJICHHBIX Ha COXPAHCHHUEC PABHOBECHUA B JKOCUCTEMAX, OXpaHy BHIIOB,
IKOCHUCTEM, Onocdepsi);

AKTHUBHOE HENPUATUE JIEUCTBUM, NMPUHOCSIIUX BPEN OKPYKAIOIIEH NMPUPOLHOHU Cpene, yMEHHUE
IIPOrHO3MpPOBATH HeGHaFOHpI/DITHBIe OKOJIOTUYCECKHUE TOCJICACTBUA MNPEAIIPUHUMACMBIX I[el‘/'ICTBI/II‘/'I u
MPeOTBPaIIATh UX;



HaJIMYMeE Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHS, SKOJIOTUIECKOH KYJIBTYPbI, ONbITa ACITEIEHOCTH
9KOJIOTUUECKOW  HAmpaBICHHOCTH, YMEHHS  PYKOBOJACTBOBAaTbCSI MMM B  IIO3HABATEIBHOM,
KOMMYHHMKATUBHOH M COLMAJbHON NMPakTHKE, TOTOBHOCTH K y4YacTUIO B MPAaKTUYECKOW IESATEIBHOCTH
9KOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHA
HayKd U OOLIECTBEHHOH MPaKTHKH, OCHOBAHHOTO Ha JHAJIOre KYJBTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET'0 MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW U YMTATEIBCKOW KYJIBTYPHI KaK CPEelICTBa B3aUMOJACHCTBHS MEXKITY
JIIOABMH M TIO3HAHUSI MUPA;

NOHUMaHue crequdukn OWONOTUM KaK HayKH, OCO3HaHHs e€ poiaun B (OPMHPOBAHUH
panroOHaIBHOTO HAYYHOTO MBIIUICHUS, CO3IaHHM LENOCTHOTO MPEACTaBICHHUS 00 OKPYKAIOIIEM MHUPE
KaK 0 eIMHCTBE MPUPOJIBL, YeJIOBEKa U O0IEeCTBa, B IO3HAHUN IPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnN
npobJeM coXpaHeHHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH IS COBPEMEHHOM IMBMIIM3AaLMHU: 00ECIIEYeHUs] HOBOTO
YPOBHS DPAa3BUTUS MEOUIMHBL, CO3JaHHE TEPCIEKTUBHBIX OMOTEXHOJNOTHUH, CHOCOOHBIX pelarh
pecypcHble TIPOOIEeMBbl Pa3BUTHUS YEJIOBEUECTBA, IMOUCKA MYTEH BBIXOJAA W3 TIIOOATBHBIX SKOJIOTHUECKUX
npobiieM U obecmedeHus mepexona K YCTOMYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BaHUIO
MPUPOAHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHAAPTOB KH3HHU;

3aWHTEPECOBAHHOCTh B TIONyYEHHH OWOJOTHMYECKHX 3HAHMH B LENAX MOBBIMICHUS OOLICH
KyJIbTYpBI, €CTECTBCHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTABHOM 4YacTH ()YHKIIMOHAIBFHON I'PaMOTHOCTH
oOygatomuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHNE CYIIHOCTH METOJIOB MO3HAHUS, HCTIOJIB3yEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
HCTIONb30BaTh TOJydaeMble 3HAHMS IS aHadW3a W OOBSICHEHUS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXOIMX B HEM HM3MEHEHWH, YMEHHE JenaTh 0OOCHOBAHHBIE 3aKIIOUCHHS HAa OCHOBE HAyYHBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C LIEJBIO ITOTYYEHHS IOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIB30BaTh OMOIOTHYECKHE 3HAHUS IS PelIeHHs HpoOiieM B
peaNbHBIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHWE LEHHOCTH HAayYHOW JESTeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEZIOBATENBCKYIO IESITEIFHOCTD HHANBUTYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CITOCOOHOCTHh K HETIPEPHIBHOMY OOPa30BaHWIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJTyYSHUIO HOBBIX 3HaHHH 110 OMOJIOTHHU B COOTBETCTBHU C )KU3HEHHBIMH TTOTPEOHOCTSIMH.

METAINPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble Pe3yJIbTaThl OCBOCHUS yueOHOro npeamera «buosorus» BKIIIOYAIOT: 3HAYMMBbIE
Ut (OPMHUPOBAHMS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEKIUCIHIUIMHAPHBIE  (MEXIPEIMETHBIE)
oOI1eHayYHbIE MOHATHUS, OTPAKAIOIINE LENOCTHOCTh HAYYHON KapTHUHBI MHpa M CIeHU(UKY METOIOB
MIO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEpIHUs, SIBJICHHE, NPOLECC, CUCTEMA,
Hay4HbIH ()aKT, NMPUHLMI, THIIOTE3d, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIeJOBaHHe, HaOIIoIeHHE,
U3MEpPEHHe, OHKCIEPUMEHT U [PYIHX), YHHUBEpCaJbHble ydueOHble MAEHCTBHSA (TO3HABATENbHBIE,
KOMMYHUKATHBHEIE, PETYISATUBHBIE), oOecrieunBaromye GopMUpoBaHue (PYHKIIMOHATFHOW TPAaMOTHOCTH
U COLMAJIbHOM KOMIETEHIHMH OOYYaroLIMXCsl, CHOCOOHOCTh OOYyYaroIIMXCsl HCIIOIb30BATH OCBOCHHBIE
MEXIUCLUIUIMHAPHBIE, MHPOBO33PEHUCCKHE 3HAHUS M YyHHBEpCaJbHble YydeOHble JEHCTBUS B
MI03HABATEIbHON U COLUATIBHON MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOECHHS MPOrpaMMbl CPEIHEro OOMIET0 00pa30oBaHUs IOJIKHEI
OTpaXkaTh:

OBJjiaeHHe YHMBEPCAJIbLHBIMH Y4eOHbIMH N03HABATEIbHBIMHU AeICTBHAMU:

1) 6a30BbIe JiorHUecKkHe AelcTBHS:

CaMOCTOSITENILHO (QOPMYJIHUPOBATE U AKTyaIH3UPOBATh IIPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;



UCTIONb30BaTh TPU OCBOCHUM 3HAHMI MPUEMBI JIOTHMUYECKOTO MBIIUICHUS (aHanw3a, CHHTE3a,
CpaBHEHUs, Kinaccuukarmu, 0000IICHHs), PACKPBIBATE CMBICIT OMOJIOTHUYSCKUX MOHATHH (BBIACIATh MX
XapaKTepHbIE MPU3HAKH, YCTAHABIIMBATh CBSI3U C JIPYTHMU OHSATHUSIMHU ),

OTIPECIIATh LENH JCITEIBHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU MX JOCTHIKCHHUS, COOTHOCHTH
Pe3YJIBTaThI ACSITEILHOCTH C MOCTABICHHBIMU IEIISMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE IOHATUS JIJIsl OOBSICHEHUS (PaKTOB M SIBJICHUI KUBOU MPUPO/IBI;

CTPOUTh JIOTMYECKUE pPacCyXJeHUs (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AHAJIOTHUHW), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEUMS B PaCCMATPUBACMBIX SIBIICHUSX, (OPMYyJIUPOBaTh BBHIBOJBI U
3aKIIFOUCHUS,

MPUMEHSATh CXEMHO-MOJICIbHBIE CpPEACTBA JUIS TPEJICTABICHUS CYIICCTBCHHBIX CBs3€H U
OTHOIIICHWH B U3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe NPOTHBOPEUYUIl pa3HOrO poja,
BBISBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IUIAaH PEIISHUS MPOOJIEMbI C y4YETOM aHajiu3a WMEIONIMXCS MaTePUATbHBIX H
HEMaTepPUAIBHBIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJLTATOB LIENISIM, OIICHUBAThH
PHYCKY TIOCIEICTBUH JIEATSIILHOCTH;

KOODJMHHUPOBATh M  BBIIOJNHATH pPab0Ty B  YCIOBHAX PEabHOIO, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aMOJICHCTBUS;

Pa3BHBATh KPEATHUBHOE MBIILICHUE ITPH PEIICHUH KU3HEHHBIX MPOOJICM.

2) 6a3oBbIe HccJIeN0BaTeIbCKHE IeHCTBHS:

BJIaJICTh HAaBBIKAMH YYCOHO-HUCCIICIOBATEIBCKON ¥ TPOCKTHOW JESTEIBHOCTH, HaBBIKAMH
paspernieHus mpodIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTENILHOMY TIOUCKY METOJIOB PEIlICHHS
NPaKTUIECKUX 337124, IPUMECHEHHUIO PA3INYHBIX METOJIOB TIO3HAHHS,

UCIIONIb30BaTh ~ pa3jM4HbIC BUJABI JCATCILHOCTH 10 MOJNYYCHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalin, TPeoOpa3oBaHUI0 U NPUMEHEHUIO B YUCOHBIX CHUTYAIMsSX, B TOM YHUCIE TPU CO3JaHUU
YUeOHBIX U COLUAITLHBIX IPOCKTOB;

(hopMHpOBATh HAYYHBIN THI MBIIUICHHUS, BIAJETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYCBBIMU
MTOHATHSAMU U METOJJAMHU;

CTaBHTh ¥ POPMYITHPOBATH COOCTBEHHBIC 33]]a4l B 00PA30BATEILHON JEATEIILHOCTH U KU3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh NTPUYIHHHO-CIICICTBCHHBIC CBSI3U M aKTYAIM3UPOBATh 3a71a4y, BBIJABHTATh THIOTE3y €€
pellcHHs, HAXOJMUTh apryMEHTHI sl JIOKA3aTelbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTpbl W
KPUTEPHHU PEIICHUS;

aHAITM3UPOBATh TIOJYYCHHBIC B XOJI¢ PCIICHUS 3aa4d Pe3yJIbTaThl, KPUTHYCCKH OIICHUBATH WX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLCHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OITBIT;

OCYILECTBIIATh IICJICHANIPABICHHBIN TOMCK TIEPEeHOCA CPEJCTB M CIOCOOOB JICHCTBUS B
npoQeCCHOHANBHYIO CPEY;

YMeTh MEPCHOCHUTH 3HAHUS B MTO3HABATEIHLHYIO M MTPAKTUYECKYIO 00JIaCTH KU3HEIESITEIHbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WICH, MpEIaraTh OPUTHHAIBHBIC TOIXOblI U PEIICHHUS, CTABUTh MIPOOJIEMBI U
3aJ1a4H, JOIYCKAIOIINE alIbTCPHATUBHBIC PEIICHHMS.

3) padota c undopmanmeii:

OPUEHTHPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTE y4eOHOro MOCOOus, HaydyHO-
MOMYJISPHON JINTEpaType, OMOJOTMYSCKHUX CI0BapsIX M CIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHaiu3upoBaTh WHGOPMAIUIO PA3JIMYHBIX BHJIOB M (OPM MPEACTABICHHS, KPUTHUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPECYUBOCTH;

(hopMyJIMPOBATh 3aMIPOCHI U MPUMEHSTh Pa3IMYHbIC METOIbI ITPH MOMCKE U 0TOOpE OMOIOTHYECKON
uHGpOpMAIUH, HEOOXOAMMOM JIJIsl BHITIOJTHEHMSI YUeOHbBIX 33134,



npuoOpeTaTb  ONBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHMAIBbHYIO (OpPMY MpeAcTaBiIeHUs OMOJIOrHYeckoil MHpOpMauu
(cxempl, rpaduKH, AUATPAMMBI, TAOIUIBI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B Ka4eCTBE CPEACTBA MpHU paboTe ¢ OMOIIOTHUECKON WHPOPMAaLINEi:
NPUMEHATh XUMHUYECKUE, PU3NUECKUE U MaTeMaTUYeCKue 3HAKH U CUMBOJIBI, POpMyJIbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIO0Ib30BaTh U IPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIAHOCTH;

BJIaJIeTh HAaBBIKAMH PACIO3HABaHUS W 3alIMThl MH(pOpManuu, MHOOPMAIMOHHONW 0€30MacHOCTH
JMYHOCTH.

OBJiiageHye yHHBEPCAIBHBIMH KOMMYHUKATUBHBIMH 1eICTBUSIMU:

1) o0menue:

OCYILIECTBIISITH KOMMYHUKAIIMM BO BceX cdepax XHU3HM, aKTUBHO y4acCTBOBaTh B AMAJOre HIIH
JUCKYCCHM TIO CYIIECTBY OOCYyXKOaeMoi TeMbl (YMEHHE 3a/JaBaTh BOMIPOCHI, BBICKA3bIBATH CY)KICHHS
OTHOCUTENFHO BBIMIOJTHEHUS MpejiaraeMoi 3aJauu, YYUTHIBaTh HHTEPECH H COTNIACOBAHHOCTH MO3HLIUI
JpYTrUX y4acTHUKOB AMAJI0ra UK TUCKYCCHH);

pacmo3HaBaTh HeBepOanbHBIE CpEeACTBa OOLICHWS, MMOHWMATh 3HAYEHHE COIMANBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHUS] KOHQUIMKTHBIX CHUTyallMd, yMeTh CMATYaTb KOHQUIMKTBI W BECTH
MIEPETOBOPBI;

BJIaJ€Th Pa3NUYHBIMU crioco0amMu OOLICHHS W B3aWMOJICHUCTBHS, NMOHUMATh HAMEPEHHS IPYTUX
JIo/ieH, MPOSIBIATh YBAKUTENFHOE OTHOIIEHHE K COOCCEAHUKY U B KOPPEKTHOH Gopme GopMyTupoBaTh
CBOU BO3Pa)KECHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIOIb30BAHMEM SI3bIKOBBIX CPEICTB.

2) cOBMECTHAA J1eATEeIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHAMBUIYAIbHOM pabOThl IPH PEIICHUH
Omosyormueckoii  mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPHUMEHEHHS TPYMIOBHIX  (HOpM
B3aMMOJICHCTBUS NIPU PEIIeHNH y4eOHOH 3a/1a4M;

BBIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX JACHCTBHH C Y4€TOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)KIO0I'0 WieHa KOJIJIEKTHUBA;

NPUHUMATh LI€JIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh M KOOPAWHUPOBATH IEHCTBHUS 10 €€
JOCTIDKEHHMIO: COCTaBIATh IUIAH JEHCTBUIL, paclpenensiTs poiad ¢ Y4ETOM MHEHMH YYaCTHHKOB,
o0cyXaTh pe3yIbTaThl COBMECTHON pabOTHI,

OLIGHMBATh KAaueCTBO CBOErO BKJIAAa M KaKIOr0 yYaCTHHKA KOMAaHIbl B OOLIMH pe3yJbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIC IPOEKTH, OLEHHWBAaTh HICH C TMO3UIHMM HOBU3HBI, OPUIMHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATEIMYECKOE MOBEICHUE B PAa3NMYHBIX CUTYyalMAX, MPOSBIATH
TBOPYECTBO M BOOOpaKeHHUE, ObITH HHULUATHBHBIM.

OBJ1aleHHe YHHBEPCATbHBIMH PeryJsiTABHBIMM AeiiCTBUSIMMU:

1) camoopranusauus:

HCIIOJIL30BaTh OHMOJOrHYECKUE 3HAHUS JJIA BBIABJICHHUA npo6neM 1 UX PCIICHUA B XU3HCHHBIX U
YUeOHBIX CUTYAIHSIX;

BI)I6I/IpaTB Ha OCHOBE OHOJIOTMYECKMX 3HAHHUI LCJICBbIC MW CMBICJIIOBBIC YCTAHOBKHM B CBOUX
JNEHCTBUSAX M TIOCTYNKax IO OTHOLIEHHIO K J>KUBOW TIPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOATCJIILHO OCYHICCTBJIATL TO3HABATCIIbHYIO NCATCIIbHOCTD, BBIABJIATDH HpO6J'ICMI)I, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4d B 00pa30BaTeNIbHOM AEATEIBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITETILHO COCTABIATH IUIAH PEHICHUS TPOOJIEeMBbl C YYETOM HWMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M NIPEANOYTEHH;

JaBaTb OLICHKY HOBBIM CUTYyallUsAM,

pacimupsTh paMKH y4eOHOTo MpeaIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;



JeNaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (HOPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKON SPYIULNHU B Pa3HBIX 00JacTsAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOIM 00pa30BaTeNbHbII U KYJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHMBAThH
COOTBETCTBHE PE3YIIBTATOB LIEIAM;

BJIaJIeTh HaBBIKAMH I103HABATEIILHOW pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX NIEHCTBHH H
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJbTATOB M OCHOBAaHUM, MCHOJIb30BaTh HPUEMBI peduieKCHu IS
OLIEHKHM CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETb OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHWKEHUIO;

MIPUHMMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3E PE3YIIbTATOB AEATEIbHOCTH;

3) npunsTHE ceds U APYrux:

NPUHUMATE ce0sl, MOHUMas CBOM HEJJOCTATKHU U JOCTOMHCTBA,;

MIPUHMMATh MOTHUBBI U apTYMEHTBI APYTUX MIPU aHAIN3E PE3YIbTATOB AEATEIBHOCTH;

IpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMINOKHU;

pa3BUBATh CIIOCOOHOCTH TOHMUMATh MU C TMO3UIMU APYTOTO YeJIOBEKa.

INPEJMETHBIE PE3YJIbTATBI

[MpeametHble pe3yibTaThl ocBoeHUsl mporpamMbl COO mo Ouomornu Ha 0a30BOM YpOBHE
BKIIIOYAIOT crienuduyeckue g yaeOHoro npeamera «buojaorus» Hay4dHbIe 3HAHHS, YMEHHUS U CIIOCOOBI
JEHCTBUII TIO0 OCBOEHHMIO, HMHTEPIpETalMd W MNpeoOpa3oBaHUIO 3HAHWN, BUABI ACATEILHOCTH IO
MOJYYEeHUIO HOBOTO 3HAHUS W NMPUMEHEHHIO 3HAHMK B PAa3lMYHBIX yYEOHBIX CHUTyallMsX, a TaKXke B
peanbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Owonorueil. B mporpamme npeaMeTHble pe3yibTaThl
NpeACTaBICHBI IO To1aM 00yUYeHHSI.

[IpeameTrHble pe3ynbTaThl OCBOeHHUs ydeOHoro mpenmera «buonorus;» ¢ 10 knacce NOMKHBI
OTpakaTh:

cOpMHPOBAHHOCTh 3HAHUM O MeCTe M pOJM OWOJOTHMH B CHCTEME HAyYHOTO 3HAHHUS
€CTEeCTBEHHBIX HayK, B (OpPMUpPOBaHWUHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJE POCCHUCKHX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(hyHKIMOHAIBHOM TPAMOTHOCTH UeJIOBEKA ISl PElICHUS KU3HEHHBIX 3a7ay;

YMEHHE pAacKphIBaTh COJAEpKaHHE OHOJIOTMYECKMX TEPMUHOB W IOHATHH: JKW3HB, KIIETKA,
opranusM, merabonu3M (oOMEH BelIeCTB M MpPEBpallleHWe DHEPruH), TOMeocTa3 (caMoperyisius),
YPOBHEBasl OpraHU3alMs >XKMBBIX CHCTEM, CaMOBOCIIPOM3BEACHHUE (PENpOAYKLMs), HACIEICTBEHHOCTb,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHUE U3J1araTh ONOJIOrHYECKUE TEOPUH (KJIETOUHAs!, XPOMOCOMHAs, MyTallHOHHAS!, LIEHTPaJIbHAS
JIoTMa MOJIEKYJIsipHOH Owmomnorum), 3akoHbl (I'. Mengens, T. Moprana, H. . BaBunosa) u yuenus (o
[EHTpaX MHOTOOOpa3Wsi W TPOUCXOXKACHWS KyIbTypHBIX pacteHuit H. W. Basumosa), ompenensars
TPaHULbI UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BJIaJeTh METOJaMH HAayYyHOTO MO3HAHUS B OMOJOrMH: HAOMIOAEHWE U ONHCAHHUE KUBBIX
CHCTEM, MpOLECCOB M SBICHHUM, OpraHu3auus W MPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBIABICHHUE 3aBHCHMOCTH MEXIy HCCIEIyeMBIMU BEIMYMHAMHU, OOBSCHEHUE
MOJY4YEHHBIX PE3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX IOHATHH, TEOPHUH M 3aKOHOB, YMEHHE JAEIaTh
BBIBO/IbI HA OCHOBAaHHMH TOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE MPHU3HAKA BHPYCOB, KIETOK MPOKApPUOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BELIECTB U
NpPEBpalleHns 3HEPruM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIO M SHEPreTHYEcKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIUIOI0OTBOPEHHSI, PA3MHOXKEHHUSI, HHAUBUIYAIBHOTO Pa3BUTHUS OPraHU3Ma
(oHTOTCHE3);



YMEHHUE TIPUMEHSATH TONTyUYCeHHbBIC 3HAHUS [T OOBACHEHUS OMOIOTHUECKUX MPOIIECCOB M SIBJICHHUM,
JUTS TIPUHSATHS MPAKTUYCCKUX PEIICHUI B MOBCEIHEBHOM KHM3HU C IIENbI0 OOecredYeHns1 6e30macHOCTH
CBOETO 3I0POBbS M 3J0POBbS OKPYXNAIOUIUX JIOACH, COOJIOACHUS HOPM TPAMOTHOTO TOBCACHHS B
OKpYKalolell MpUPOAHOW cpele, MOHWMAHHWE HEOOXOMUMOCTH  WCIOJB30BAHUS  JAOCTHXKCHUHN
COBPEMEHHOM OMOJIOTHH ¥ OMOTEXHONOTHH IS PAIMOHATILHOTO TIPUPOI0TOIH30BAHHUS;

YMEHHE peliaTh 3JIeMEHTApHbIC TeHETHUYCCKHE 3a/JaYd Ha MOHO- U JUTHOPHIHOE CKpEIIUBaHHE,
CIICTIJICHHOE HACJEeIOBAHUE, COCTABIATH CXEMBI MOHOTHOPHUIHOTO CKPEUIMBAHUS IS TpPEACKa3aHUs
HACJIeIOBAHUS MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJHATE JIAOOPATOPHBIC M MPAKTUYECKHE paboThl, cOOMI0IaTh MpaBuia mpu pabore ¢
yueOHBIM U 1a00paTOpPHBIM 000PYAOBaHUEM;

YMEHHEC KPHUTHYECKH OICHUBATh W HHTEPIPETHPOBATH HH(OPMAIMIO  OHOJOTHYECKOTO
COJICPYKAHMS, BKIIIOYAIOIIYIO MCEBAOHAYYHBIC 3HAHUS M3 PA3IUYHBIX HCTOUYHHUKOB (CPEICTBA MACCOBOM
HHPOPMAIUK, HAYYHO-TIOMYJISAPHBIC MAaTepHAIIbl), STHUECKHE aCMEKThl COBPEMEHHBIX HCCIICOBAHUHA B
OHOJIOrUH, MEAUIIUHE, OHOTEXHOIOI UL,

YMEHHE CO3/1aBaTh COOCTBCHHBIC MUCHbMEHHBIC U YCTHBIC COOOMICHHMS, 00001as OUOIOTHYESCKYIO
HHPOPMAITUIO U3 HECKOIBKMX HCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapatr OHOJOTHH.

[IpeameTrHble pe3ynbTaThl OCBOeHHUs ydeOHoro mpeamera «buonorus» ¢ I1 knacce NOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MeCTe M pOJM OWOJOTMH B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B (OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOI KapTHHBI MHpa U HAyYHOTO
MHPOBO33pPEHHUS, O BKJIAAE POCCHHCKHX M 3apyOC)KHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(yHKIMOHAIBHOM I'PAaMOTHOCTH Y€JIOBEKA [UISl PEIICHHS KU3HEHHBIX 3a71ay;

YMEHHE pAacKpbIBaTh COAEp)KAaHHE OHOJIOTMYECKUX TEPMHHOB M TIOHSITHUH: BHA, IOILYJIALUS,
reHO(OH/I, DBONIONMS, ABIKYIIHE CHJIBI ((DaKTOPBI) 3BOJIONUH, MPUCIOCOOIEHHOCTh OpPTaHW3MOB,
BU000pa30BaHuE, SKOIOTHIECKUE (HaKTOPbL, SKOCUCTEMA, IPOAYLIEHTHI, KOHCYMEHTHI, PEILyLIEHTHI, LIeTIH
MUTaHAA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, onochepa;

YMEHHUE u3jaraTb OMOJIOTMYECKHE Teopuu (9BoJronMoHHAs Teopust Y. JlapBuHa, CHHTETHYECKas
TEOpHsl HBOIIOINH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimeBoro cxoactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHnid u myteit sBomoru A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepranckoro),
OIIpEeNIeNIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BJIaJeTh METOJaMH HAayYHOTO NO3HAHUS B OMOJIOrMH: HAOMIOAEHHE U ONHCAHME >KUBBIX
CHCTEM, MpOLECCOB M SBICHUM, OpraHu3alusi W TPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBIABICHHUE 3aBHCHMOCTH MEXIy HCCICIyeMBIMU BEIMYMHAMHU, OOBSCHEHUE
MOJY4YEHHBIX PE3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX IOHATHH, TEOPHUH M 3aKOHOB, YMEHHE JAEIaTh
BBIBO/IbI HA OCHOBAaHHMH TOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICJIATh CYLIECTBEHHBIE MPHU3HAKU CTPOCHUSI OHOJOrMYECKHX OOBEKTOB: BHJIOB,
HOIYJSIIUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEOYLEHTOB, OMOr€OLEHO30B U 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIECACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOrO0  OTOOpa,  BHA000pa30OBaHu,
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB, JEHCTBUS JKOJOTMYECKHX (AKTOpPOB Ha OPraHU3MBI, IEpeHoca
BEIICCTB W IIOTOKAa SHEPrUU B DJKOCHCTEMAax, aHTPONOTCHHBIX H3MEHEHUH B DSKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BELIECTB M OMOT€OXMMUYECKUX [TUKIOB B OHOChepe;

YMCHHEC IMPUMCHSATH MMOJIYYCHHBLIC 3HAHUA I O6’b$1CHCHI/I$1 6I/IOJIOFI/I‘ICCKI/IX IMpoueCCoOB 1 HBJ’ICHI/II\/'I,
JUTS TIPUHATHUS IPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KHM3HU C IIeNbI0 oOecredeHus: 0e30MacHOCTH
CBOETO 3JI0OPOBBS M 3/I0POBbSI OKPYXAIOIIUX JIOACH, COONIOACHUS HOPM TPaMOTHOTO TIOBEICHHS B
OKpY’KaloIle TMPUPOJHOW cpefe, TOHUMaHWe HEOOXOIMMOCTH  HCIOJB30BAHUS  JTOCTIDKCHMIA
COBpEMEHHOH OMOJIOTHH IS PALIMOHAIBHOT'O TIPUPOIOIONB30BAHUS;

YMEHHUE pelarh dJieMEeHTapHble OMOJIOrHYecKre 3a/1a4i, COCTABIATh CXEMBI IIEPEHOCa BEUIECTB U
SHEPTUM B 3KOCUCTEMax (UMM MUTAHUS);



YMCHHE BBITIONHSATH JIA0OPATOPHBIE M MPaKTUYECKHe paboThl, COONIOIATh MpaBmia Npu padoTe ¢
yueOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMCHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBaTh HMH(OpPMALUIO  OUOJIOTHYECKOrO
COJICPKaHUsl, BKIIFOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX MCTOYHUKOB (CPEICTBA MaCcCOBOU
WHGOpMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh IJIOOATBHBIE IKOJOTUYECKHC
POOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC U YCTHBIC COOOIICHHMSI, 00001Ias OUOIOTHYECKYIO
UHGOPMAIUIO M3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJb30BATh MOHSATHIHBIN armapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne n/nt HauMeHoBaHHe Pa3ieJioB H TEM IPOrpaMMbl KOHTpOJIbHBIE MpakTueckue (unposeie)
Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesi
1 buonorus kak Hayka 2 0.5 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBBIC CHCTEMBI M UX OpPTaHHU3AITUS 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
Bubnmnoreka [JOK
3 XHUMHYECKHI COCTaB U CTPOECHUE KIETKH 18 3 https://m.e dscI)_E).ru 78416292
4 KuznenesaTe1bHOCTL KIETKHA 14 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHNE U MTHAUBUAYAIBHOE pa3BUTHE 1 Bubmmorexa [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTtBeHHOCTE U N3MEHUYUBOCTD 19 0.5 bubmmoteka IIOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekius opranu3mMoB. OCHOBEI 3 Bubnunoreka [IOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 0 4



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

TemaTu4eckoe IJIAHUPOBAHUE

11 KJIACC
KoanuectBo yacos
DJIeKTPOHHBIE
IIpakTuyeckune
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTposbHbie | padoTsl,
MPOrpamMMblI Bcero o0pa3oBaTeibHBIE
padoThI JadopaTopHbIe
pecypcsbl
padoThI
OBOIOIMOHHAS OMOJIOTHS: CBU/IETEIHCTRA
| omnoncnme o 3o 5 ; biorera LIOK
’ https://m.edsoo.ru/7f41cc74
pa3BUTHE )KU3HU HA 3eMIIe,
MIPOUCXOXKICHUE YEIOBEKA.
) DKOCUCTEMBI: OpPraHU3M U OKPY>Karolas 13 | Bubnmorexa [JOK
cpena https://m.edsoo.ru/7f41cc74
bubmunoreka IIOK
b 1
3 nocgepa 6 https://m.edsoo.ru/7f41cc74
4 buonornueckue 0OCHOBBI OXpaHbl IPUPOIBI 4 1 bubmorexa LIOK
P PHpos https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
. Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68 0 5



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 INTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB
DyleKTpOHHbIE U (POBHIE
N KoHTpoJbHbIe DopmbI p undp
Tema ypoka padoThI , IpakTuyeck o0pa3oBaTesbHbIE
n/n Bceero KOHTPOJISA
NpPOBepPOYHbIE ue padoTbl pecypcsbl
padoTsI
YcTHEII ompoc bubmuoreka [IOK
1 Buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW MTPUPOIBI. YeTHBII ompoc
[IpakTraeckas padora Ne 1 Ilposepxa
Ta6ﬂI/IHBI Bbubanoreka HOK
2 «cnonp30BaHNEe PA3TUYHBIX METOJIOB 1 0.5 httos://m.ed 136366122
ps://m.edsoo.ru/863¢
MPY U3YYCHUH OHOIOTUIECKUX Tpaxmiraeckas
00BEKTOBY paboTa
Buonoruueckue cucTeMsbl, MPOLIECCH U VYcerHbIi ompoc bubnunorexa [JOK
3 1 0,5
HX U3YYCHUE https://m.eds00.ru/863¢6564
Heopranuuekue YcTHBIN onpoc
4 coenuHeHMs. bronoruueckue BaxxHbIC 1
XUMHYECKUE IJICMEHTEHI.
VYceTHsll onpoc
. butnnoreka [JOK
5 XUMHUYECKUI cocTaB KJIeTKU. Boja. 1 Cocrapnenue 1
TAGIHIIBI https://m.edso0o0.ru/863e674¢
VYceTHsll onpoc
6 XUMHUYECKUH COCTaB KIIETKH. 1 ITpoBepka
MuHepanbHbIE CONU CXEMBI
YcTHEII ompoc bubmuoreka [IOK
7 YrneBopbl. 1

Cocrasienne

https://m.eds00.ru/863¢6870



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/863e6870

TaOJIHIIBL

VYceTHsll onpoc

8 JIunune. 0,5 IIpoBepounas
paboTa
YcTHBIN onpoc
bu6 OK
9 Benxu. CocraB u cTpoeHue 6enKoB TIposepxa nomorera L1
CXEMEI https://m.eds00.ru/863e6b72
YcTHBIN onpoc
IIpoBepka
10 OyHKIUN 0EJIKOB 0,5 CXEMBI,
MIPOBEPOYHAs
pabota
YcTHBIN o1poc
depMeHTBH — OHOIOTHYECKUE
karanuzatopsl. Jlaboparopras padota Ne JlaGoparopHas Bbu6mmoreka LIOK
11 0.5
1 «AKTHBHOCTB (hepMEHTa KaTajla3bl B paboTa https://m.eds00.ru/863e¢6b72
JKHBOTHBIX U PACTHTEIBHBIX TKAHIX) (oOyuatomiast)
YcTHBIH ompoc bubmuoreka [IOK
12 H . JHK
YKICHHOBEIE KHCIOTHL. J] https://m.edsoo.ru/863e6d5¢
YcTHBIN onpoc
13 PHK. AT® u npyrue opranndeckue IIpoBepka
COCIMHEHUSI KJIETKH. CXEMBI
YcTHBIH ompoc
14 O06o06maronuii ypok mo teme 0,5 Tposepounas

"XUMHUYECKUN COCTaB KIETKU'".

pabota



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c

VYceTHsll onpoc

15 Hcropust u MeTOABI N3YICHHS KIICTKH. IIpoBepka bubmuoreka [IOK
Krnerounast reopust CXEMEI https://m.edsoo.ru/863e6e88
16 KieTka xak 11ey1ocTHasI )KMBast CHCTEMA Yerblit onpoc
VYceTHsll onpoc
IIpoBepka
CXEMBI
[TnazmaTrueckas MmemOpaHna.
17 Hurormnasma. Jlaboparopuas padora 0.5 JlaGopartopHas
"I11a3sMoau3 u IEIIa3MOJIHM3 B KIIETKaX ' pabGota
KO>KHULIBI JTyKa". (o6yuarormast)
CrpoeHnue 3yKapHOTHUECKON KIIETKH. Yerablii onpoc
Jlaboparopnas padora Ne 2 «M3y4uenne JlaGoparopHast
PaTOPHaA b . yi paGoTa bu6mmoreka [JOK
CTPOEHUS KJICTOK PACTCHHIA, JKUBOTHBIX
18 pp GoB 1 GaxTep Il o DOCKOITO ’ . 0.5 (06yaaromas) https://m.eds00.ru/863e6ff0
rprbOB 1 6aKTepHil Mo MUKPOCKOIIOM H
https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKpOTIpenapaTax u ux
OTIICAHUE)
VYeTHBI onpoc
19 MeMOpaHHBIC OpTaHOHIBI KIICTKH. ITposepxa
CXEMBI
YeTHbIl omnpoc,
20 Snpo. [IpoxkapruoThl U 3YKapHOTEHI. TpoBCepKa
TaOIULIBI
O6o06maronuii ypok o teme "CTpykTypa TIposepounas
21 0,5 pabora

1 QyHKIUA KICTKH"



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OOMeH BeIEeCTB WA META00IMU3M. THIIBI

VYceTHsll onpoc
IIposepka

bu6mmoreka [JOK

22
0OMeHa BEIIECTB. CXEMEI https://m.eds00.ru/863e766¢
” ®dorocuntes. [lnanerapHas poib ITposepxa
(hOTOCHHTETHKOB. CXCMBI
YcTHBIN onpoc
24 ®dortocuaTe3. Pa3bl GoTOCHHTESA. IIpoBepka
CXEMBbI, TaOJIHIIBI
VYcerHbIi ompoc Bbutnmoreka [JOK
25 XEeMOCHHTES. P 1
https://m.edso00.ru/863e7c¢98
YcTHBIN onpoc
DHepreTHIecKuii 0OMeH. bruonormaeckoe bubmuoreka [IOK
26 IIpoBepka
okucienue. [ nmmkonms. https://m.edsoo.ru/863e7aae
CXEMBI
VYceTHsll onpoc
7 Buonornueckoe OKHCIIEHUE MPU YIACTHH IIpoBepka
KucJjopoaa. TaGHI/IHBI
VYceTHsll onpoc
O6o6maromuy ypok no teme "O0MeH
28 yyP " 0,5 [IpoBepounas
BEIIECTB W DHEPruu'.
pabota
YcTHBIN ompoc
Hacnencreennas uHbopmanusi.
29
Vnoenne THK.
30 Cunre3 PHK mo matpune /IHK. YcTHBIN onpoc

I'eneTnmueckuit KomI.



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

VYceTHsll onpoc

31 buocuntes 6enkoB. TpaHcsAIHS.
32 Tpancasmust — OuocuHTe3 Oenka Yeristit onpoc bubmiorexa LIOK
P t https://m.edsoo.1u/863e796e
VYceTHsll onpoc
13 Perynsiust paboThl TEHOB y OaKTEpHid.
Peryssuus reHoOB y 3yKapHoT.
VYceTHsll onpoc
34 I'enHas u kneTouHas MHKEHEPUS.
VYceTHsll onpoc
35 HexneTounsie GpopMbl sku3HH - BUpyCHI. Ilposepxa
CXEMBI
®opMBI pa3sMHOKEHHSA YorHBIi onpoc Bbu6mmoreka LIOK
36 opranu3moB.becronioe 1 mojaoBoe Ilposepxa https://m.eds00.ru/863e¢81b6
pa3MHOXKEHHE. CXCMBI https://m.edsoo.ru/863e83 1e
VYceTHsll onpoc
JKvi3HEeHHBIN UK KIETKH. [lenenne ITpoBepka Bbu6mmoreka LIOK
37
KJIETKA. MHUTO3. cxembl, Tabuuipl | Nttps://m.edsoo.ru/863¢7dc4
VYceTHsll onpoc
13 Meiios IIpoBepka Bbu6mmoreka LIOK
cxembl, Tabuuipl | Nttps://m.edsoo.ru/863¢e74a
VYceTHsll onpoc
39 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX ITpoBepka bubmmoreka LIOK

KJICTOK.

CXCMbI

https://m.eds00.ru/863e81b6



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

OmnomoTBopenue. J{BoliHOE

VYceTHsll onpoc
IIposepka

40 o
OIJIOJJOTBOPEHHUE Y LIBETKOBBIX PACTEHUH. TAGIIHIIBI
O06001maronuii ypok mo Teme TTposepotnas
41 "p " 0,5 pabora
A3MHOXXECHUE U PA3BUTHE OPTaHU3MOB".
WNupuBuayanbHOE pa3BUTHE YeTHEI onpoc
IIpoBepka
42 OpraHu3MoB.3apO/IbIIEBOE Pa3BUTUE
OpTaHU3MOB, CXEMBbI, TaOJIHIIBI
YcTHBIN onpoc
bu6mmotexa [{OK
43 [TocTaMOpHOHAILHOE Pa3BUTHE. TTposepxa 1
TaGIIUIIBI https://m.edsoo0.ru/863e796¢
VYceTHsll onpoc
bu6mmotexa [IOK
44 HuddepeHnnpoBka KIETOK. TTposepxa 1
cxeMbl, TaGmuipr | hittps:/m.edsoo.ru/863e7540
VYceTHsll onpoc
bu6mmotexa [IOK
45 PazBuTne B3pocnoro opranusma. Ilposepxa 1
cxeMbl, TaGmuipr | hittps:/m.edsoo.ru/863e8436
O6o0mmaronuii ypok mo TeMe [IpoBepounas
46 "HnuBHIyaIbHOE Pa3BUTHE 0,5 paboTa
OpraHn3MoB".
YcTHBIN onpoc
47 ['eHeTrKa — HayKa O HACJICACTBEHHOCTH IIpoBepka bubmuoreka [IOK
Y U3MEHYHUBOCTH TaGIIUIBI https://m.eds00.ru/863e862
3aKOHOMEPHOCTH HACJICJIOBAHUS YcTHRIH onpoc Bub 11OK
HOITMOTEKA
48 MpU3HaKOB. MoOHOTHOpHIHOE TTposepxa

CKpeITUBaHNe

CXEMBbI, TaOJIHIIBI

https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

VYceTHsll onpoc

49 I'enorum n dhenotun. HemomHoe IIpoBepka
noMmuHHpoBanue. KomoMuHpoBaHue. CXEMBI
VYceTHsll onpoc
50 Pewienne reneTrueckux 3anad. TTposepxa
CXEMBbI, TaOJIHIIBI
VYceTHsll onpoc
51 JurnbpuaHoe ckpelmmBaHue. 3aKoH ITpoBepka bu6mmoreka LIOK
HE3aBHCHMOTO HACJICIOBAHUS [TPU3HAKOB CXEMBI https://m.edsoo.ru/863e89a4
VYceTHsll onpoc
IIpoBepka
CXEMBI,
52 Pemenne reHeTHYECKNX 3a1a4. TabIuLb,
peleHue
TeHETUYECKUX
3a1a4
CuenyieHHOE HacleIOBaHUE TEHOB. YCrTHBI onpoc
o HpOBepKa bubanoreka HOK
53 OCHOBHBIE TTOJIOXKEHHUS XPOMOCOMHOM
CXEMEI https://m.edso0.ru/863e8c60
TEOPHH HACIICICTBEHHOCTH.
VYceTHsll onpoc
54 I'eneTtuka mona. Hacnemosanue IIpoBepka bubmuoreka [IOK
MPU3HAKOB, CIETUICHHBIX C TIOJIOM CXEMEI https://m.edsoo0.ru/863e8c60
VYceTHsll onpoc
55 B3anMmopeiicTBue HealsIeIbHbBIX TEHOB. IIpoBepka
Huronnmn3marrnyeckas HacIeICTBEHHOCTb CXEMBI, TaOIHIIBI
56 BsaumogeiicTBue reHOTHIIA U CPEABI TPU VYceTHsll onpoc



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

(hopMHpOBaHNY MPU3HAKA.

pelieHne
TCHETUYECKHX
3ama4y

VYceTHsll onpoc

57 I'eneTnueckue OCHOBEI MOBEACHMS.

58 O6o0maromuit ypok 1o teme "OCHOBHBIE 05 TTposepotnas
3aKOHOMEPHOCTH HACIIEJACTBEHHOCTH ", ! pabota
OCHOBHBIEC 3aKOHOMEPHOCTH YerHblit onpoc

59 n3MeHurnBoct. HenacneactBeHHas Ilposepxa
H3MEHYUBOCTD. CXCMBL
Hopwmeri peakiun. JlabopatopHast paboTa. VYeTHbIl onpoc

60 "M3ydeHnne N3MEHINBOCTH Y PACTCHHUH, 0.5 IIpoBepka bu6mmoreka [JOK
MMOCTPOCHUE BapUAIMOHHOTO Psiia U ’ CXEMEI, https://m.edsoo.ru/863e8efe
BapUALMOHHON KpUBOK"

KoMOnHaTHBHAs H3MEHUYHBOCTbD. [IpoBepounas

61 Hcrounnky KOMOMHATHBHOM paboTa
A3MEHYUBOCTH.

2 MyTanoHHas U3MeHYUBOCTb. OCHOBHBIC VYeTHbIl onpoc
TTOJIOXKEHUS MyTAIIIOHHON TEOPHH.

YcTHBIN onpoc

63 Knaccudukarnus MmyTammi. Ilposepxa

CXEMBI
YcTHBIN onpoc

64 HacnencrBenHass H3MEHYUBOCTD IIpoBepka
YCJIOBCKA. CXEMBI
000011eH e 110 TEME VYcTHBIH ompoc

65 «HacnencTBeHHOCTh M UI3MEHUYMBOCTD 0,5 IIpoBepounas

OpTraHnu3MoOB»



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

pabota

YcTHBIH ompoc

ITposepka bubanoreka [JOK

66 C 1

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

- N:::TZL[HUI/I I[OC](‘)I/DKGHI/I}I CeNeKINH 1 VeTHBI onpoc —
ikpoopraionos, https://m.edsoo.ru/863e9214
MHUKPOOPTaHU3MOB.

68 BuotexHomorus kak orpacis | Vet ompoc Bbu6mmoreka LIOK

MIPOU3BO/ICTBA

https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

2.5



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

IToypouHoe m1aHMpoOBaHue

(11 kanacc)
No Paznen, Tema ypoka DopmbI KomnuectBo
ypoka TEKYIIEeTO 4acoB
KOHTPOJIS

JBOJIIOLIUOHHAS 43
0MO0JI0TUA
CBuaerejbCcTBA 4
IBOJIIOLIUH

1-2 Bo3HuKHOBEHME U VYcrHbii 2
pasBuTHE orpoc, cxema
SBOJTIOIIMOHHBIX (BBIOOPOYHO)
MPECTaBICHUMN.

3 MonekynspHbie YcTHbI 1
CBUJICTEIHCTBA orpoc, cxema
SBOJIIOIIHH. (BBIOOPOYHO)

4 Jloka3aTenbpcTBa YcTHBIN 1
SBOJTIOINH OIpoc
DakTOph! IBOJIOLIHMHI 17

5-6 Bun. Kpurepun Bupa. VY cTHEBIN 2
[Homynsus o1poc,

7 JlaGopatopHasi pabota JlaGopatopHas 1
Nel pabora
«Mopdodonoruueckue
0COOEHHOCTH PACTCHHI
Pa3ITUYHBIX BUJIOBY.

8 HacneacrBennas YcrHbiit 1
U3MEHYUBOCTD — orpoc,
HUCXOIHBIM  MaTepual
JUTSL SBOJTIOITUH.

9 JlaGopatopHasi pabota JlaGopatopHas 1
No2  «M3MeHYMBOCTH pabora
OpPTaHU3MOBY.

10 EcrecTBenHslIi 0TOOp- VYcTHbil 1
HaIpaBJISTIOIIAN Ompoc, cxema
(axTOp SBOJIIOLINH. (BBIOOPOUHO)

11 DopMBI €CTECTBEHHOTO YcTHbI 1
0TOOpa B MOMYJISALIHIX orpoc, cxema

(BBIOOPOYHO)

12-13 [HonynsaunonHbie YcTHBIN 2
BOJIHBL Jlpeiid reHos, ompoc
U30JAIHUSA- (DAKTOPBI
SBOJTIOINH

14-15 [Tpucnoco0aeHHOCTD VYcTHbii 2
— pe3yJbTaT AEHUCTBUS onpoc,




(axTOPOB IBOIIOIHH.

16 JlaGopatopHasi pabota JlaGopatopHas 1
Ne3 pabora
«[IprcrnocobaeHHOCTD
OpraHU3MOB K Cpefe
oOHTaHMS.
Apomopdo3ssr y
pacTeHUI».
17-18 BunoobpaszoBanue YcTHbIl 2
orpoc,
TabauIa
(BBIOOPOYHO)
19-20 OcHOBHBIE VYcrHbii 2
HaTPaBIICHUS onpoc
3BOJIIOIIIOHHOTO
npoiiecca
21 KontponbHas padota KonTponbhas 1
o Teme: «DakTopbl pabora
SBOJTIOIII
Bo3HukHoOBeHME 4
JKM3HHU Ha 3emJie
22-23 PazButue YcTHBIN 2
MPEJCTaBICHUN O onpoc
BO3HUKHOBEHUU KH3HU
24-25 CoBpeMEHHbIE B3Il VY cTHBIN 2
HA BO3HUKHOBEHHE onpoc
KU3HU
Pa3BuTHe :KU3HU HA 11
3emue
26-27 PazBuTHE KU3HU B YcTHBIN 2
KPUNITO30€, paHHEM orpoc,
naneo3oe ( KeMOpuid, cooO0IIeHus
OPJIOBUK, CHITYDP) (BBIOOPOYHO)
28-29 PazBuTHE KU3HU B YcTHBIN 2
MO3HEM Maneo30e ( orpoc,
JIEBOH, KapOOH, TIEpPMb ) Co0O0IIeHus
(BBIOOPOYHO)
30-31 PazButune xu3Hu B YcTHbI 2
M€3030€ ompoc,
coo01IeHus
(BBIOOPOYHO)
32-33 Pa3Butne xu3Hu B YcTHbI 2
KalHO30¢€ OIIpoc,
coo01IeHus
(BBIOOPOYHO)
34-35 Mmuoroobpasue YcrHbIi 2
OpPTaHHYECKOTO MUPA. ompoc,
Knaccudukanms COOOIIIEHNS




OpPraHU3MOB. (BBIOOPOYHO)
36 O60061eHne 3auer 1
«BO3HUKHOBEHHE U
pa3BHUTHE KU3HU Ha
3emiiey.
IIpoucxoxnenune 7
yeJioBeKa
37 JlokazarenbcTBa VcTHEBIN 1
MIPOUCXOKACHUS orpoc
YeloBeKa OT
YKUBOTHBIX
38-39 DBOJIIOLHS YeTIOBEKA VYcrHbii 2
orpoc,
cooOuieHus
(BBIOOPOYHO)
40-41 IIepsble mroau. VYcerHbii 2
CoBpeMEeHHbIE JTHOI1 onpoc,
Tadyuia
(BBIOOPOYHO)
42 UYenoseueckue pacsl. VYcerHbii 1
HecocrositensHOCTD orpoc, cxema
pacusma. (BBIOOPOUHO)
43 O0001enne « TecroBas 1
[Ipoucxoxnenue pabota
YeJI0OBEKa»
IKOCHCTEMBI 13
Opranusm u 13
OKpY:KaKIas cpena
44-45 [Ipenmer s3xonoruu. YcrHbI 2
DKOJOTHUYECKHE Ompoc, cxema
(baxTopsbI. (BBIOOPOUHO)
46 [IpakTuyeckas pabora [IpakTrueckas 1
Nel «Or1ienka BIUSIHUSA pabora
TEMIEPATYpPHI BO3AyXa
Ha YEeJIOBEKay.
47 [Honmynsuus B YcTHbI 1
9KOCUCTEME orpoc.
Kaproukun ¢
3aJaHUSIMU
(BBIOOPOYHO)
48 CooOmiectna. VYceTHbil 1
DKOCUCTEMBI. onpoc,
49 DKoJIoru4ecKasl Huma VYcrHbii 1
Y MEKBHJIOBBIC orpoc, cxema
OTHOIIICHUS. (BBIOOPOYHO)
50 [IpakTuyeckas pabora IIPaKTHYECKas] 1
No2 «AkBapuym Kak pabora

MOACIb S9KOCUCTEMBI»




51 IToTok sHepruu u nenu VYcerHbii
MUTaHUS OTpocC

52 DKocucTema: VYcrHbii
YCTPOMCTBO U Ompoc, cxema
JTWHAMUKA. (BBIOOPOYHO)

53 Cmena 3xocucTemM VYcrHbii

OIpoc

54 ATpPOLIEHO3BL. VYcrHbii

OTpoc

55 Bnusinue uenoBeka Ha YcrHbI

9KOCUCTEMBI. orpoc, cxema
(BBIOOPOYHO)

56 O00011eHHE 10 TEME: 3auer
«OCHOBBI SKOJIOTUHY
buocdepa.

57 CocraB u pyHKIUU VYcTHbil
ouochepsl. Ompoc

58 Kpyrosopot VYcrHbiit
XUMHYECKHUX orpoc, cxema
AJIEMEHTOB (BBIOOPOYHO)

59 buoxumunueckue VYcrHbli
nporeccsl B onocdepe. orpoc, cxema

(BBIOOPOYHO)

60 buocdepa u yenosexk. YcrHbIi

orpoc,

61 [IpakTuyeckas pabora IIpakTrueckas
Ne3 «CpaBHuTenpHas paborta
XapaKTepUCTUKA
MPUPOJHBIX U
HaAPYIICHHBIX
KOCUCTEM»

62 I'onoBas KOHTpOJIbHAS KonTtponbHas
paborta paborta
buosornyeckue
OCHOBBI OXPaHbI
NPUPOBI

63 ['moGanbHbIE VYceTHbil
IKOJIOTHYECKUE orpoc, cxema
pOOJIEMBI. (BBIOOPOYHO)

64 OO61ecTBo YcTHbil
OKpYXKaromias cpeja. orpoc, cxema

(BBIOOPOYHO)

65 [IpakTuyeckas pabora [IpakTnueckas
Ne4 «Onpenenenue pabora
KauecTBa BOJIBI.

66 buonoruueckuit YcrHbiit

MOHUTOPHHT

OIfpocC, CXEMa




(BBIOOPOYHO)

67-68

[ToBTOpEHME

VY cTHBIN
Onpoc




