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MOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTHH TEOPETHYECKYIO OCHOBY JIJISI ONPEICICHHS
NOJIXO0J0B K (opMHpOBaHUIO cojepkaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHnentyaibHble mojoxeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LieJiei, ColepiKaHus,
pe3ynbpTaToB 00y4YeHHS M TpeOOBaHMII K YPOBHIO TOJTOTOBKH BBIITYCKHHKOB, TOJOXKEHUS 00
0o0IMX TENSIX W MPUHITUINAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
obmero obpaszoBanus B Poccuiickoit denepariiu, a TakKe MOJOKEHHS O crielupruKe OUOJIOTHH,
e€ 3HAUCHUU B TIO3HAHHWM >KUBOW MPHUPOABI M OOECIEUEHUM CYIIECTBOBAHUS YEIOBEUECKOIO
obmiectBa. CorjgacHO Ha3BaHHBIM IOJIOKECHHSIM, OINPEAETICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Guosioruu 1aét MpeCcTaBICHUE O LENsAX, 00 00IIel cTpaTerun 00y4YeHus,
BOCIUTAHUA M PAa3BUTUS OOyYarOIIMXCS CpeAcTBaMHM YyuyeOHoro mnpeamera «buonorusy,
ompezenser o00s3aTeNbHOE TMPEAMETHOE COJEpIKaHUe, €ro CTPYKTYpy, paclpeaeieHue Io
paszenaM W TeMaM, PEKOMEHIYEMYIO TOCJICIOBATSIIBHOCTh M3YyYeHUs y4eOHOTO MaTepuana
y4E€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH 00pa3oBaTeIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaIOIIIXCA.

B mporpaMmMe mo OWOIOTMM TakKe YYUTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM H MPEIAMETHBIM pe3ysibTaTaM OOydeHUss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/YUEOHBIX NEUCTBUI 00YUYaIOIIUXCS 110
OCBOGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHusl.

B nporpamme mo Ouonorun (10—11 kmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIMII
MPECMCTBCHHOCTH B W3Y4YCHWHM OwWoyiormw, Onaromaps dYeMmMy B HEH TpocMaTpUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUIl, CBSI3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEJCTaBICHUA O 3J0pPOBOM 00pa3e >KU3HU U OEpeKHBIM OTHOIIEHHEM K OKpY Karolien
npuponHoil cpene. IlosTomy Hapsay ¢ u3ydeHHUEM OOIIEOMOJIOTMYECKUX TEOPHM, a Takke
3HAHHUIA O CTPOSHUM KUBBIX CHCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTCKAIONINX B HUX
MPOLECCOB B MIpOrpaMMe IO OWOJIOTMM YJEJIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYUYEHHBIX
3HAHWUN B TOBCETHEBHOM KM3HU AJISl PEIICHUs MPUKIIAJHBIX 33/1a4, B TOM YUCTe: TPODUIaKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS DKOJIOTHYECKHU IIEJIECOO0PA3HOTO TOBEICHUS B OKPYIKAIOIICH MPHUPOJTHON cpeje,
aHaNM3a BIMSHUS XO3AWCTBEHHOM [EATENbHOCTH YENOBEKa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIATHONW HAIMPaBICHHOCTH Y4eOHOTO
npenaMera «bUoNoTHs» MPOIUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUeHHS YCIIOBUH ISl PEIIeHUs
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJEHOTO OMOJIOTHYECKOTo 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMupoBaHrue y 0OydYaromIMXCsi CIIOCOOHOCTH aJanTHpPOBAThCS K M3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHEe cpemHero ooOmiero oOpa3oBaHHS 3aHMMaeT BaxkHoe MecTo. OHa
obOecrieurBaeT (GOPMUPOBAHUE y OOYYAOIIUXCS TPEICTABICHUA O HAy9YHOH KapTHHE MHpA,
pacmupsieT ¥ 000011aeT 3HaHUS O KHUBOU MPUPOE, €€ OTIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil W OHBOJIOLMU, CO3MaéT YCIOBHS [UIs: TO3HAHUS 3aKOHOB J>KHMBON MPUPOIBI,
dbopmupoBanus (yHKIIMOHATHHONW TPAMOTHOCTH, HAaBBIKOB 3[I0POBOTO0 M Oe3omacHoro oOpasa
YKU3HU, IKOJIOTUICCKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC U YCIIOBEKY .

bonbiioe 3HadeHwe OWUONOrMS MMEET TaKKe s PEIIeHHs BOCIUTATENbHBIX U
Pa3BUBAIOIIKX 33/1a4 CpeHero o0miero oopazoBanus, coruanu3anuu odydaromuxcs. M3yuenne



OunoJI0ruN obecrnieunBaeT yCIIOBUS TUIS (dhopMupoBaHUS WHTEIJICKTYalbHBIX,
KOMMYHUKAIIUOHHBIX H I/IH(i)OpMaI_II/IOHHI:IX HaBBIKOB, ACTETUUCCKOU KYJbTYPBHI, CHOCOGCTByeT
MHTErpaly OWOJIOTMYECKUX 3HAHUU C MPEJICTaBICHUSIMM M3 JAPYTUX YUYEOHBIX NPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MONT0KEHHS O NPeIHa3HAYEHUN YUYeOHOTO
npenmera «buonorus» cocraBUIM OCHOBY [UIsl ONpENENCHHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHMs, IPEACTABICHHOTO B IPOrpamMmMe 1o OHOJIOTHH.

Ot60p conepsxkanusi yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UINI KyJIbTypOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECcs TOJIKHBI
OCBOUTH 3HAHHS W YMEHHS, 3HaUUMbIe s (popmupoBaHUs 0OOILIEH KyIbTYpBhl, ONPEICISIONINe
a/ICKBaTHOE TIOBEJCHUE 4YellOBeKa B OKPYKAIOLIEH NPUPOAHON cpene, BOCTpEeOOBAaHHBIE B
MOBCETHEBHOM KMU3HHU U MPAKTUUECKOU aesTenbHOCTH. Oco00€ MECTO B 3TOM CHUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEP)KaHUSA, KOTOpbIE CIy>)KaT OCHOBOM Juisi  (pOpMUPOBaHUs
NPEJICTaBICHU O COBPEMEHHON eCTECTBEHHO-HAYYHOW KapTHHE MHpa U IEHHOCTHBIX
OpUCHTAIUAX JINYHOCTH, CHOCO6CTBYIOH_[I/IX rymMmaHusalnun GI/IOHOFI/I‘-IGCKOFO 06p3.30BaHI/I$I.

CTpyKTypupOBaHHE COJEpXKaHUsS Y4eOHOro MaTepuasa B TpOrpaMMe IO OHOJIOTHH
OCYUIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENIBHBIX OCOOEHHOCTSX
JKUBOM TPUPOIBI, O €€ YpPOBHEBOM OpraHH3alid U HBOJIONMHU. B COOTBETCTBHMU C STUM B
CTpYKType y4eOHoro mnpeamera «bHoIOrusy BbIIEICHBI CIEAYIONIUE COACPKATCIbHBIC JIMHUU:
«buonorus kak Hayka. Metoabl Hay4yHOTro Mmo3HaHUs», «KieTka kak OMOIOrHYeckas CUCTEMAy,
«Opranusm kak Ouonoruyeckas cucremay, «Cucrtema U MHOroobpasue OpraHu4ecKoro MUpay,
«IBOIIOLHS KUBOH MPUPOIBD», « IKOCUCTEMBI U TPUCYIIHE UM 3aKOHOMEPHOCTUY.

Henp u3yuenus yuebHnoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
00y4YalIMMHUCA 3HAHUAMU O CTPYKTYPHO-()YHKLIMOHAJIBHOM OpraHU3alliy >KUBBIX CHCTEM
pa3HOTO paHra u NpuoOpeTeHNe YMEHUN HUCIIOJIb30BATh 3TH 3HAHUS IS TPAMOTHBIX JIEHCTBUH B
OTHOIICHUU O0BEKTOB JKUBON MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTiokeHue Lenu u3ydeHus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM YypOBHE
o0ecrneunBaeTcs pelIeHueM CIIEAYIOIMNX 3aay:

OCBOEHHE O0OydYarolmMMHCS CHCTEMbl 3HAaHUW O OHOJOTHYECKMX TEOpUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MpaBWiIaX, CIyKallMX OCHOBOH s (OpMUpPOBaHUs
IIPEACTABICHUM O €CTECTBEHHO-HAy4YHOW KApTHHE MHUpa, O METOJaX Hay4YHOro IIO3HAHWI,
CTPOEHUHM, MHOTOOOpa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3allUH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHHY;

dbopMupoBaHrue y OOYyYaroIIMXCSl MMO3HABATEIbHBIX, MHTEIUIEKTYaJbHBIX W TBOPUECKHX
CHOCO6HOCT€I‘/JI B MMPOLECCCC aHAIM3a JAHHBIX O MYTAX PAa3BUTHA B GI/IOJ'IOFI/II/I HAayYHBIX B3IJIIO0B,
I/II[eI\/JI 1 IOAXO0O0B K M3YUCHUIO KUBBIX CUCTEM PA3HOT'O YPOBHA OpTraHU3allnH,

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KyJIbTyphl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLECHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KMBOW MPUPOIBI Ha
OCHOBAHUU 3HAHHUU U OIIbITA, MOJIYUCHHBIX TP U3YUYCHUN 6I/IOHOI‘I/II/I;

dbopmupoBaHre y OOyYaroUuxcsi YMEHUW WUIIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX
3HaHUW B MPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCIIMTAHUC YGG)KI[éHHOCTI/I B BO3MOJKHOCTH IIO3HAHHUSI 4YEJIIOBEKOM JKHUBOU IIpHUpoOabI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOACHUS STHUECKUX HOPM IIPH TPOBEICHUH
OHMOJOTrMYECKHUX UCCIIEJOBAHMIA;

OCO3HaHHE [EHHOCTH OMOJOTUYECKUX 3HAHWM JJISl TIOBBIIICHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, 17151 POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;



NPUMEHEHUE MPHOOPETEHHBIX 3HAHWUN W YMECHUH B TIOBCEJIHEBHOW JKM3HU JUIS OLICHKU
MOCTIEACTBHIA CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKpYXKAIoUel cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOTIOICHHE Mep MPO(PIIIAKTUKH 3200 ICBaHHA.

B cucreme cpemgnero obmero oopazoanusi «buonorusy, ndydyaemas Ha 6a30BOM ypOBHE,
SIBIISICTCS.  00SI3aTEIbHBIM yUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEHHO-HAayYHBIE NIPEIMETHD).

Jnst u3ydenus: 6uojaoruu Ha 6a30BOM YPOBHE CPEJIHETO O0IIero o0pa3oBaHMsl OTBOJIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 vaca (1 4ac B Hezedio).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMU WU JPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QUIoco(ueid, 3THKOW, 3CTETUKOH W TpaBoM. Ponbs Owosiornn B
dbopMHpPOBaHUH COBPEMEHHON HAy4YHOW KapTHUHBI MuUpa. CucTemMa OMOJOTHYECKHUX HaYK.

MeTtoibl TO3HAHUS KUBOM MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJIacCU(UKaIUsi, MOJCITUPOBAHKE, CTATHCTUYECKAss 00pabOTKa JaHHBIX).

JdemoncTpauuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabmu1s! U cxeMbl: « MeTO/IbI TO3HAHUS )KUBOW TTPUPOJIBI.

JlaGopaTtopHble U NpaKkTH4YecKue padoThi:

[Mpaktnyeckass padora Ne 1. «Mcnonp3oBaHWE pa3NUYHBIX METONOB MPH H3YyUYCHHH
OHOJIOTrMYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIUSA.

Xusble cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonoruu. OTIMYUE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CgoiictBa OuocucTeM U HX pa3HooOpa3ue. YPOBHHU OpraHU3ANMH OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KIIETOYHBIM,  TKAaHEBbIM,  OpPraHU3MEHHBIM,  MOIYJIALUOHHO-BUAOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYECKUI ), OMOC(HEPHBIH.

JdemoncTpaumnu:

Tabmumpl 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHH OpPTaHU3AIMH KHUBOM
MPUPOIBD).

O6opynoBanue: moaens Monekybl JJHK.

Tema 3. XuMHUYeCKHI1 COCTAB M CTPOCHUE KJICTKH.

XWMHMYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  DJIEMEHTBI:  MAaKpO3JEMEHTHI,
MHUKpO3JIEMEHThI. BoJia 1 MuHepasibHbIE BEILIECTBA.

OYyHKIMA BOJBI M MUHEpAIbHBIX BELIECTB B KieTke. [logaepaHue OCMOTHUECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHUHOKHCIOTH — MOHOMEpPHI OenkoB. Hezamennmble
U 3aMEHUMbIE AMHMHOKUCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPHI OEIKOBOU
MOJIEKYJIbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronorndeckue GpyHKIUNA OCIIKOB.

®depmeHThl — Omojornyeckne kKaranuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas cnenuduuHoctb. Kodepmentsl. Burtamuupl.  Otianuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aTOPOB.

VYrneBonabl: MOHOCaxapubl (TJIIOK03a, prudo3a 1 1e30KCcupubdo3a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmaj, TJIMKOTEH, Ie/UII003a). buonorndeckue GyHKIUH
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepunsl, ¢ochomunuasl, crepounsl. [unpopunbHO-rHAPOhOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHUE YTIJIEBOJOB, OEIKOB U JHUMHMIOB KaK
VMCTOYHHUKOB YHEPTUU.

Hyxkneunnossie kucnotsl: JIHK u PHK. Hykneotunbl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIH.



[uronorus — Hayka o kiuerke. Kierounas teopus — mpumep B3aMMOJICHUCTBUS HIEH H
(akTOB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUEHUS KIETKH.

Knetka kak nenoctHas >kuBasi cucrema. OOmie Npu3Haky KIETOK: 3aMKHYyTasl HapysKHas
memOpana, monekybl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a OeJka.

Tunsl KIETOK: 3yKapuoTHYecKas M IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokaproTHuueckon kiaeTku. Knetounas crenka Oakrepuii. CTpoeHHE DyKapUOTHUECKOW KIIETKH.
OcCHOBHBIE OTIMYUS PACTUTEIHHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIIUH.
[Mna3martnueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ OpraHoOWbI.
OnxnomemOpannbie opraHouibl kietku: DI1C, anmapat ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOW/bl KJIETKH: MHUTOXOHJAPHUH, IuIacTUibl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Bunast mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJICTOUHBIM LEHTP, LIEHTPUOIIH,
pEeCHUYKH, KIyTUKU. DyHKINK OpraHOUAO0B KIETKU. BKitoueHus.

Snpo — perynsaropHsIii 11eHTp KiIeTku. CTpoeHue sapa: saepHas 000J04Ka, KaproIiama,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, [Ix. Yorcon, ©.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XUMUYECKHX JJIEMEHTOB B HEKHMBOW  IIPUPOACY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMUBOW IIPUPOJIEN.

Tabmupsl u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunres Oenka», «CTpoeHne MoieKyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxkneunossle kucnotsl. JJHK», «Ctpoenune monexkynsl AT®», «CtpoeHne 3yKkapuoTH4eCKOn
KIeTkn», «CTpoeHne XUBOTHOM KiIeTKn», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIeTKN», « CTpOeHUE Apa KIETKNY, «YTIEBOIbDY, «JIMIUabI».

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE /I MPOBEACHHS HAOIIOIECHUH,
U3MEPEHH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTEepHaTbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «M3yueHne KaTaaIuTHYECKONH aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl I KaTanasbl)y.

JlaGopatopnasi pabora Ne 2. «l3yueHue CTpOEHHs KIETOK PACTEHHH, XUBOTHBIX MU
OaxkTepuii M0l MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U X OMUCAHHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOMeH BemiecTB, WIM MeTaboim3M. AccuMuianus (TUTACTHYECKHE  OOMEH) |
JTUCCUMMIIALIUSA (SHEPreTUYeCKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Mpolecca Mertabonmsma. Posb
3aKOHOB COXPaHEHUsI BEIIECTB ¥ SHEPTUH B MOHUMAHUH METa0O0IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbid. Poas pepMeHTOB B 00MEeHE
BEILECTB U MIPEBPAICHUHN SHEPTUU B KIIETKE.

@®orocunte3. CBeroBas u TemHOBas Gaszbl (orocuHreza. Peakuuu (oTtocuHTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUCHNE (DOTOCHHTE3a IS KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTe3a ISl KU3HU Ha
3emie.



OHepreTnyecknii oOMeH B  KJeTKe. PaciieruieHue  BEIIeCTB, BBICICHHE U
AaKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTalbl S3HEpreTuyeckoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KuciopoaHoe oOkucieHue, WIM  KJIETOYHOE JibixaHue. OKHUCIHUTENbHOE
docdopmmpoBanne. IHHEKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

Peakuyu matrpuuHoro cunHte3a. ['enermueckas wuHpopmamus u JIHK. Peannzauus
reHeTH4YeCKol mHpOpMaIuu B KJIETKE. | €eHETHUECKU KOJ M €ro CBOWCTBA. TpaHCKpUITIIHS —
matpuuHblii cuate3 PHK. Tpancnsuus — Ouocunres Oenka. Jtansl TpaHchsuuu. KonupoBanue
aMHHOKHUCIOT. Ponb pubocoM B OnocunTese Oenka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. HMcropus otkpeitms BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpYycoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U Y€IOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoeduimuTa 4yenoBeka

(BUY) - Bo3Oyaurens CIIMJla. OOparHas TpaHCKpHUILHKS, peBEpTa3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.
JdemMoHcTpanum:

[Toptpetsi: H. K. Konbnos, . U. UBanoBckuii, K. A. Tumupszes.

Tabmumet  u cxembl: «Tumbl  mutanus», «Merabonuzm»,  «MHUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xmopomaact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHeTmueckwii  kom», «Bupycem,
«baktepunodarn», «Ctpoenne wu xku3HeHHbIH 1Mk Bupyca CIIMJla, ©Oakrepuodaray,
«Penmmukammsa [JHK».

O6opynoBanue: moaenu-antukanun «Yasoenune JIHK u tpanckpunmmsy, «buocunres
oenkay, «CTpoeHue KIeTkn», Mmojaeb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounblii 1ukm, Wid KU3HEHHbIM UK KieTku. MHTtepdasa m mutos. Ilpomeccsl,
npotekaromue B uHTEepdasze. Pemnmukamus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIIOWAHBIA W TalIOWAHBIA XPOMOCOMHBIC
HaOopel. XpoMaTuael. Lluromornueckue OCHOBBI Pa3MHOKEHHsI M MHAWBUIYAIbHOTO PAa3BUTHUSA
OpraHU3MOB.

Jenenne knetkn — muto3. Cragum mutosa. IIporecchl, NpoucXOAasiue Ha pPa3HBIX
CTagusIX MUTO3a. Brosoruuaeckuii CMEBICI MATO3A.

[TporpammMupyemast rudenb KIETKH — aronTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecrosioe M mojoBoe. Buuel OGecmnonoro
Pa3MHOXEHHUS: JeJIEHUEe HaJBOE, NMOYKOBAHHWE OJHO- M MHOTOKJIETOUYHBIX, CIIOpPOOOpa3oBaHUE,
BETeTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €r0 3HAYECHHE IS
CEJICKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECI0I0ro.

Meiio3. Craguu Meiosza. Ilponeccsl, npoucxozpsmue Ha craauax meiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *HUBOTHBIX. [10s0BBIE JKene3bl:
CEMEHHUKU M Au4HMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CHepMaTO30H],
SULEKIIeTKa) — chepMaTtoreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHS SAUIEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl 3MOPUOHAIBHOTO Pa3BUTHUSA Yy TO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, TracTpyJIsalus,
opranoretes. [loctamMOpronanabHOE pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: HPSMOE,



Herpsimoe (TMYnHOYHOE). BrusiHME cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOJCTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOT'O PACTEHMS: CTPOEHUE CEMEHU, CTaIun
pa3BUTHSL.

JdemoncTpauuu:

Tabmuip! 1 cxembl: «DOpMbI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOITHOE OIIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpOoeHHEe XpOMOCOMBD», «KIETOUHBINA UK,
«Pemmukanus JJHK», «Murtosy, «Menos», «lIpsmoe u Henpsimoe pa3Buthe», «l'ameToreHes y
MJIEKOIUTAOIINX U YesloBeKa», «OCHOBHBIE CTAINA OHTOTECHE3a.

OO6opynoBaHle: MHUKPOCKOI, MHUKpompenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIONIETO»,
«Sliuexnerka wmiekonuTarouiero», «KapuokuHes B KJIETKax KOpeElIKa JyKa», MarHUTHas
Moienb-anruKanus «/enenne knetkn», moaens JJHK, Monens meTadaznoit XxpoMOCOMBI.

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «Habmronenne MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTMPETapaTaxy.

JlaGopatopnast pabora Ne 4. «/3ydyeHue CTpPOEHHsSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaunm reHetuku. Mcropus pas3BuUTHS TEHETUKH. Poiib mUTONIOrMU U
AMOpHOJIOTUN B CTAHOBJIEHUM I'eHETHKHU. BKitag poccuiickux u 3apyOexHbIX YUYEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (TUOPHUIOIIOTUYECKUHM, LHUTOTEHETUYECKHM, MOJIEKYISPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETHUUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpEIUBaHUMN.

3aKOHOMEPHOCTU  HAcle[OBaHUS  MPU3HAKOB, YycTaHoBieHHble [.  Mennenem.
MoHoruOpHuIHOE CKpeIMBaHue. 3aKOH eAMHO-00pa3us THOPHIOB TIEpBOTO ToKoJeHus. [IpaBuio
JOMUHUPOBAHUA. 3aKOH pacHIeIUIeHus NOpu3HakoB. ['mmore3a 4yucToThl ramet. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpemMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBAHUS  PHU3HAKOB.
[uToreHeTnyeckre OCHOBBI TUTMOPHAHOTO CKpeIMBaHMs. AHAIU3MPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuemnnieHHoe HacleqoBaHue mpu3HakoB. Pabora T. Moprana mno CHEIUIGHHOMY
HacJieJoBaHMIO reHoB. Hapylienue cuenieHus reHoB B pe3ysbTaTe KpOCCHHIOBEpa.

XpOoMOCOMHasl TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKHue KapThl.

I'enetnka mosia. XpoMOCOMHOE OMpENIeNICHHE MoJja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omMorameTHple M rereporaMeTHble OpraHu3mbl. HacienoBaHue MNpU3HAKOB, CUEIUIEHHBIX C
HIOJIOM.

N3menunBocTh. Buabl M”3MEHUNMBOCTU: HEHACIIEICTBEHHAs U HAcleICTBEHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHUYMBOCTH.
Bapuauvonsslii psia v BapualmoHHas kpusasi. Hopma peakuuu npusHaka. KonnuecTBeHHblEe U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peakinuu. CBOHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBenHasi, niM reHOTUNHMYECKas, U3MEHUMBOCTb. KOMOWHAaTUBHAS M3MEHUNUBOCTD.
Meiio3 W TIOJIOBOM TpOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeHunBocTh. Kiaccudukanuss mMyTanuid: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YacToTa u
NPUYUHBI MyTaluil. MyTareHHnble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIIEJICTBEHHOU
m3menurnBocty H. M. BaBumnosa.



BuesinepHast HacIe1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapumotun denoBeka. OCHOBHBIE METOJbI TE€HETHKM YeEJIOBEKa:
TeHeallOTUYeCKul, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIpENEICHUE TE€HOTHUIA: IIOJHOTEHOMHOE CEKBEHMPOBAHHUE,
TEHOTHNHUPOBaHKUE, B TOM uucie ¢ mnomoripio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TeHHble Oosie3HH, OO0JIE3HHM C  HAClIEJCTBEHHOW MPeApacHoIoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue W TeHepaTUBHbIE MyTaluuu. CTBOJOBBIE KIETKH.
[TpuHIUTIBL 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKHU, MPOPUIAKTHKN U JICYCHUS TEHETHUECKUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIBTHPOBAHME. 3HAUEHHE MEAUIMHCKOW TE€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpauuu:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUHOE CKPELIMBAHUE U €r0 LIUTOT€HEeTHYecKasi OCHOBaY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOTeHETHYeCKass OCHOBAa», «3aKOH YHCTOTBI TameT,
«/Iurnbpunnoe ckpeumBanue», «L{uToIOrHUECKHE OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHUS,
«Metio3», «B3aumoaeiicTBue aienbHbIX T€HOBY», «['eHeTnyeckue KkapTbl pacTeHUM, >KUBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUICHHOIO C IOJIOMY,
«Kapuotunsl uyenoBeka M IKMBOTHBIX», «Bunmbl wu3MeHunBoct», «Moauduxamontas
U3MEHUnBOCThY», «HacnenoBanue pesyc-akropay, «['eHeTHka rpynm KpoBw», «MyTalMoOHHAs
U3MEHYUBOCTDY.

O6opynoBanue: Moaenu-ammnkanuu «MoHoruOpunHoe ckpemmuBanue», «HemnomaHoe
JOMHUHUpOBaHUEY», «Jurubpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanmu GopMbl KpbUTEEB U OKpPacKH Teja), repdapuii
«I"opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «M3yueHnue pe3ysbTaToB MOHOTHOPUIHOTO M TUTHOPHUIHOTO
CKpEIIMBAHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopatopHnast pabota Ne 6. «/3yueHne MOIU(PHUKAIIMOHHONH U3MEHYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KPUBO.

JlaGopatopnass pabora Ne 7. «AHamu3 wMyTamuili y Apo30iibl  Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaxtuueckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YETOBEKa.

Tema 7. Cesekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U mpouecc. 3apoKICHHUE CEIEKIUU U JoMecThkanus. Yuenue H. U.
BaBuiioBa 0 meHTpax NPOUCXOXKIEHUS M MHOrooOpas3usl KyJIbTYpPHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKIECHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpemMeHHbIE METOJbl CEIeKIMU. MaccoBblii U MHAUBUAYAIbHBIA OTOOpHI B CENEKLIHUU
pacTeHui U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopocTBeHHOE CKpellBaHue — MHOPUAMHT.
Yucras nuHusa. CkpemmBaHMe YUCTBIX JUHUKA. ['erepo3uc, wunum TUOpHIHAs CuUJIA.
Hepoacteennoe ckpemmBanue — aytopuauHr. OtpanéHHass ruOpuauzanus U e€ yCHexw.
HckyccTBEeHHBI MyTareHe3 W MOJYyYEHWE NOJMIUIOWIOB. J[OCTHKEHUS CENEKIMU pPACTCHUM,
JKUBOTHBIX U MUKPOOPTaHNU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHas HH)KEHEpHUs. OTambl CO3JaHUs
pexomOunantHo JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepus. Kietounble
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHMpoBaHuE BBICOKOMPOYKTUBHBIX



CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M OSTHYecKue mpodmembr. MO —
FeHEeTUYECKH MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[optpetsi: H. K. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. I1BaHOB.

Tabmuupl u cxembl: Kapta «lleHTpBl TMPOMCXOXKACHHUS M MHOT000pasusi KyJbTYPHBIX
pacteHuit», «[lopoabl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX pacTeHU», «OTnanéHHas
rubpuamzaus», «Pabotel akagemmka M. @. HWsanoBay, «I[lomummounus», «OOBEKTHI
ounorexHonorum», «Kinerounple KyJIbTyphl M KIOHUpOBaHUE», «KOHCTpyupoBaHuWe U mepeHOC
TE€HOB, XPOMOCOM.

OO6opynoBaHue: MyJISKU IJI0J0OB U KOPHEIUIOAOB JUKHX (OPM U KYyJIbTYpHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Oxckypcusi « OCHOBHBIE METOJNIBI U JOCTHMIKEHHUS CEJICKIIMA PACTeHMM W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
XO035IIICTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA UIIH HAYYHOTO IICHTPA)».



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NPOI'PAMMSBI 110 BUOJIOTUN HA
HbA30BOM YPOBHE CPE/JHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacio ®I'OC COO, ycraHaBnuBaroTcsi TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aromuMHUCs MPOrPaMM CpPEIHEro 00IIero 0Opa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType IMYHOCTHBIX pPE3yJIbTaTOB OCBOEHMS Ipeamera «buojorus» BblIeNIEHBI
CICAYIOINE  COCTaBIAIOIIME: OCO3HAHWE OOYYaIOIMMHCS  POCCHMCKON  TpaKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH W CaMOONIPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOydYeHUIO OWONIOTHH, LeJCHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHX TPATUIMUNA Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh HM CIIOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOT0 O00pa30BaHUsA, HaJMYMe SKOJOTHYECKOrO MPaBOCO3HAHUA, CIIOCOOHOCTU
CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TIAHBI.

JIM9HOCTHBIE PEe3yNBTAThl OCBOCHUS Y4eOHOTO mpeaMeTa « BHoorHs TOIKHBI OTpaXaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYalOIIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlUW, T[O3UTHUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIGHHOCTSM POCCHICKOro  OOIIecTBa,
paciIMpeHue >KU3HEHHOT'O OIbITa M OIbITa JESATENIbHOCTH B MPOILECCE pean3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUICKOI0 00IIECTBa;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakKeHHWE 3aKOHa U
MIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATETBHOCTH NPU CO3JaHUU YUEOHBIX MPOCKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

TOTOBHOCTb K TyMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH POCCHUICKON TPKIAHCKOW UACHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAoCTH 3a CBOW Kpai, CBOKO
Poauny, cBOM S3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HaHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOTO HApOJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ITUUECKOI0 TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHBIE PEIEHUsl, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3IEUCTBUS KUBOM NPHUPOABI U €€ IEHHOCTH;



5) ¢usuyeckoro BoOCHHUTAHHMSA, (OPMHPOBAHHA  KYJIbTYPHI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIArOnoIy4us:

MOHMMAaHUE U peajn3aius 3J0pOBOro U 06e30MacHOro oopasa >KM3HU (30pOBOE MUTAHUE,
COOJIO/ICHHE TUTUEHUYECKUX TPABWII U HOPM, COalaHCUPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
peryisipHas (¢u3Nyeckas AaKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUYECKOMY 310POBbIO;

MOHMMAaHHUE IEHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
NIOBE/ICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE IMOCJEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHUs aTKOIOJs,
HAapKOTUKOB, KYpEHHs);

6) TpyA0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JESTEIbHOCTU TEXHOJIOTMYECKOMN U COIIMAIbHOM HaIllpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH U CAMOCTOSATENBHO  BBIIOJHATH  TaKylo
JIeSATEIbHOCTD;

7) 3K0JOTHY€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY JKU3HMU Ha 3eMIe,
OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPHOOPETEHUE OMbITA IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYXKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSL:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAyKd M OOIECTBEHHOW TMPaKTUKHU, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M UNTATEIbCKON KYJIBTYpPbI KaK CPEACTBA B3AUMOICHCTBU
MEX1y JIFOJIbMU U TIO3HAHUS MHUPA;

MOHUMaHue crenuPuKu OWONOTHU KaK HAayKH, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
paIMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYKaroIieM
MHUpE KaK O EIMHCTBE NPUPOIBI, YeJIOBeKa M oOmecTBa, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pellieHn Npo0eM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JJII COBPEMEHHOM IUBMIIM3AIMH: 00eCTIeUeHHs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHHUE MEPCIIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXO/A U3 TI00ATBHBIX
IKOJIOTHUECKUX TPOOIIEM U 00eCrieueHus Iepexoia K yCTOMYMBOMY Pa3BHTHIO, PAIMOHATIHLHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

METAINPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHHS YUEOHOTO TpeaMmeTa «bHOoJIOTHS» BKITFOYAIOT:
3HAYMMbIC i1 (OPMHUPOBAaHUS MHPOBO33PCHUSI  OOYYAIOIIMXCA  MEKIUCIUIUIMHAPHBIC
(MeXMpeIMEeTHbIE) OOLICHAYYHBIC TTOHSATHS, OTPAXKAIOIIHIE IEIOCTHOCTh HAYYHON KapTHHBI MUPa
U crienu(UKy METO/IOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIH ()aKT, MPUHIIHI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIeJOBaHNe, HAOIIONEHNE, U3MEPEHUE, IKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe JIeicTBUs (TIO3HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00CCIICUHBAIOIIIC
dbopmupoBanre (PyHKIMOHAIBHON TPAaMOTHOCTH U COIMANBLHOM KOMIIETCHIIMH OOYYaroIIuxcs,



CHIOCOOHOCTh 00yUaroIHIXCsI UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIIUIUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble yuyeOHble ACHUCTBUS B IO3HABATEIbHON U
COLIMAJIbHOM MPAKTHUKE.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOCHHSI MPOTPaMMBI CpelHero oOIiero odpa3oBaHus
JIOJDKHBI OTPaXKaTh:

OBi1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh MpoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIONb30BaTh IIPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaNIN3a,
CHUHTE€3a, CpaBHEHMA, KiIacCUPUKAIMM, OOOOIIEHUs), PAaCKPbIBaTh CMBICT OHOJOIHMYECKUX
HOHATHH (BBIIENATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATE CBSI3U C APYTUMHU MOHITUSIMH ),

OTIpeNeNATh UEeNU MACSATENbHOCTH, 3a7aBas IMapaMeTPbl M KPUTCPUH HX JIOCTHKCHHS,
COOTHOCHTB PE3YJbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBUS:

BJIaJICTh HaBBIKAMU y4E€OHO-HCCIEI0BATEIBCKONM U MPOEKTHOU NEATENbHOCTH, HaBBIKAMU
paspemieHus mpooseM, CoCOOHOCTBIO H TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY ITOWCKY METOJIOB
peleHus MPaKTUYECKUX 3ajjad, MPUMEHEHHIO Pa3IMYHbIX METOJJOB [TO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHble BUIBI ACSTEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMSA, €ro
UHTEPIpETali, NMPeoOpa3OBaHUIO U MPUMEHEHHIO B YUYEOHBIX CUTYalUsX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

3) padora ¢ nHpopManmei:

OpPUEHTUPOBATHCSI B PA3IUYHBIX MCTOYHUKAX HH(OpManuu (TeKcTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOIOTHYECKUX CIOBAPSIX M CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO pa3IUYHBIX BHUAOB U (HopMm
NpEeCTaBICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(GopMynIHMpOBaTh 3ampOChl M NPUMEHATh Pa3IMYHblE METOABI NPU IMOUCKE M OTOOpe
O6uosiornyeckoit UHGopMaIK, HeOOXO0IMMOMN IS BHIIIOJHEHUS YUEOHBIX 3a/1a4;

OsgiiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oOmenue:

OCYILECTBIIATh KOMMYHHKAIIUM BO BceX cepax KM3HM, aKTUBHO Yy4acTBOBaTh B JUAJIOre
WIN JIUCKYCCHUU TI0 CYILECTBY 00CYykJIaeMoi TeMbl (YMEHHME 3a/aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKJICHUS OTHOCHUTEJIBHO BBINIOJHEHUS TIpe/iaraeMoi 3aJaud, YYHUTHIBATb WHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTHX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

2) coBMeCTHaA 1eSITeJIbHOCTD:

IOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIAMBHYaIbHON pabOThl MpHU
pemeHn 61oIoruyeckon mpooiaeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MIPUMEHEHHS TPYMIIOBBIX
(dbopM B3aUMOAEHCTBUSI IPU pELIEHUH yueOHO! 3a/1auH;

BbIOMpPATh TEMATUKY M METOJbI COBMECTHBIX OEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YIeHa KOJUIEKTUBA,;

OsgiiaieHNe YHHBEPCAJIBHBIMH PeryJsiTHBHBIMH 1eHCTBUAMH:

1) camoopranusanms:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pELIeHUs B
KU3HEHHBIX M YUEOHbBIX CUTYaLHSIX;



BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKNX 3HAHHUI LCJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX
NEUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K XXMBOH HPUPOZE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY KaIOIIHX;

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyalUsIM, BHOCUTL KOPPCKTHBBLI B ACATCILHOCTb, OLCHHBATDH
COOTBETCTBUE PE3YJIBTATOB LIETSIM;

BJIaJIeTh HaBbIKAMU MTO3HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
" MBICIIMTCIIbHBIX MPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMBI pe(bneKcm/I
JUTSL OLIEHKY CUTYAaIllH, BHIOOPA BEPHOTO PEIICHIS,

3) npuHsATHE ce0s M APYIUX:

IpUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI ¥ apI'YMEHTBI IPYTUX IIPH aHAIA3€ PE3YILTaTOB AEATEILHOCTH,

MNPEAMETHBIE PE3YJIBTATHI

[IpenmetHsie pe3ynbraThl ocBoeHUs mporpamMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A yuyeOHoro npenmera «bruonorusy HayyHble 3HAHUS, YMEHUS U
crocoObl JEHCTBUII 1O OCBOEHMIO, HMHTEPIPETALMU U MpPeoOpa3oBaHMIO 3HAHUM, BUIbI
NESITEIbHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHWIO 3HAHUHM B Pa3IMYHbIX y4eOHBIX
CUTyallMsIX, a TaKKe B PpEalbHbIX J>KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
nporpaMMe IpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO TofaM 00yUeHHUs.

[IpenmerHble pe3yabTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJM OMOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosiornu, PyHKIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA JUIsl pEILICHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHUE OMOJIOIMYECKMX TEPMHHOB M MOHSTUMN: )KU3Hb, KIETKA,
opraHusM, MeTaboiau3M (0OOMeH BeIIeCTB M  MpEeBpalleHHe HHEPIruu), TOMEeocTa3s
(camoperyinsusi), yYpOBHEBasi  OpraHM3alMs KHBBIX CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKuus), HacJIeJCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAsd,
HEHTpajbHas JorMa MOJeKyJIspHoil Ouonoruu), 3akonsl (I. Menmens, T. Moprana, H. WU.
Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOKICHUS KyJIbTypHBIX pacteHuit H. 1.
BasuiioBa), onpenenstb rpaHulbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BIaJIeTh METOJAaMH HAy4YHOTO NO3HAHUS B OMOJIOTMU: HAOJIIOJCHHE M ONHCaHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M MpOBeJIeHHE OUOJIOTHYECKOro
DKCIICPUMEHTA, BBIIABW)KCHHE TIMIIOTE3bl, BBISABICHUE 3aBUCHUMOCTU MEXKIY HUCCIEAYEMBIMU
BEJIMYMHAMU, OOBSCHEHHWE IOJYUYEHHBIX pEe3yJlbTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX IOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOIbI HA OCHOBAHUU IOJIYYEHHBIX PE3yJIbTATOB;

YMEHHME BBIICIATh CYLECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK IPOKAapHOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa BEIIECTB U
NpEBpaIICHHsT SHEPTUH B KIETKe, (JOTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHYEeCKOro OOMEeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILUIOJOTBOPEHMS, PAa3MHOXKCHHS, WHIMBUAYAIbHOIO Pa3BUTHUSA
opranusma (OHTOTeHE3);



yYMEHHE MPHUMEHSTH TOTY4YCHHBIC 3HAHUS U OOBSCHEHHS OMOJOTHYECKUX IMPOLECCOB U
SIBJICHUH, JIJIS1 IPUHATHUS IPAKTUUYECKUX PELIeHUN B IOBCEIHEBHOM JKHU3HHU C LIEIbI0 00ecneueHUs
0€30MacHOCTH CBOETO 3JI0OPOBBS U 37I0POBBSl OKPYXKAIOIIUX JFOJEH, COONIONEHUS HOPM
IPaMOTHOTO TIOBEJICHUSI B OKpYJXKarollleld NPUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
UCTIONIb30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTHM M OMOTEXHOJIOTHH ISl paliMOHAILHOTO
MPUPOIOTIOTB30BAHUS;

yMEHHE pellaTh JJIEMEHTapHbIe TEHETHMYECKHE 3aJadyl Ha MOHO- W JUTHOpHUIIHOE
CKpEIMBaHKE, CIETVICHHOE HACJIEOBAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS
JUTS TIpeJICKa3aHMsI HACJIeZ0BaHUS PU3HAKOB Y OPTaHU3MOB;

yMEHHE BBINOJHATh JAOOpPaTOpHbIE U MpPAaKTHUECKHE pabOThl, COOMI0OIATh MpaBUiia MPH
paboTe ¢ yueOHBIM U Ta00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh M WHTEPIPETHPOBATh HH(OPMAIUIO0 OHOIOrMYECKOTO
COJICpKAaHUsA, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHMS W3 PAa3IMYHBIX HMCTOYHHKOB (CpEICTBa
MaccoBod MH(OpMAaLMU, HAyYHO-TIOMYJIIPHBbIE MaTEepHalbl), STUUECKHE ACTIEKThl COBPEMEHHBIX
UCCJIeIOBaHM B OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC THCbMEHHBIE U YCTHBIE COOOIIeHUs, 00001mas
Ouosornvyeckyro HHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHKOB, TPAaMOTHO HCIOJIB30BATh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHUsA YyueOHOoro mnpeamera «buonorusi» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ W POJIM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUMCKHX U 3apyOeKHBIX yUEHBIX-OUOIOTOB B pa3BUTHE
O6uosiornu, pyHKIIMOHAIBHOM IPAaMOTHOCTH YEJIOBEKa JUIS peIICHHsI )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpBIBaTh CO/Iep)KaHue OMOJIOTHUECKUX TEPMUHOB U IOHSATHI: B, TTOMYJISAINA,
reHo(OHA, DBOJIONHMS, JBUXKYIOUE CHIBI ((haKTOpBI) 3BOJIOIUH, MPUCTIOCOOJICHHOCTH
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYecKHe (HaKTOpbl, HSKOCUCTEMa, MPOAYLIEHTHI,
KOHCYMEHTBI, peIyLEHTHI, [IETH MUTaHUs, SKOJOTHIecKas mupaMuaa, OuoreoeHos, onocdepa;

yMEHHE WU3/aratb Ouonorndyeckue Teopuu (dBomonuoHHas Tteopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOLNN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTea K. M.
bapa, dyepenoBanus riaBHBIX HampabiieHHi U myTei sBomonuu A. H. CeBeproBa, yueHus o
ouoctepe B. U. Bepnaackoro), onpeaensite TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIaJIETh METOJAaMH HAyYHOTO MO3HAHWS B OMOJIOTHMHU: HAOJIIOJCHHE M OIHCaHHE
KHUBBIX CHCTEM, TIPOIIECCOB ¥ SBJICHWH, OpraHu3alys ¥ TPOBEICHHE OHWOJIOTHIECKOTO
9KCIIEPUMEHTA, BBIJABM)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEAyEMbIMU
BEJIMYMHAMU, OOBSCHEHHE TOTYUYEHHBIX pEe3ylbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPHIi U 3aKOHOB, YMEHHE JI€TIaTh BBIBOIBI HA OCHOBAaHUHU MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBLICIISITh CYIIECTBEHHBIE MTPU3HAKH CTPOCHUS OMOJIOTHYECKHX OOBEKTOB: BUIOB,
MOMYJISIUM, TNPOIYHEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOTE€OI€HO30B M JIKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHONM  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOIECHHOCTH OPTaHU3MOB, JECHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpTaHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOTIOT€HHBIX W3MEHEHHI
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BELIECTB U OHOr€OXMMHYECKHX IMKJIOB B
ouocpepe;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHUYECKHE pabdoThl, COONMIONATh MpaBUiia MpU
pabote ¢ yueOHBIM 1 Ta00paTOPHBIM 000pYIOBAaHHEM;



YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJCpXkKaHUA, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMSA W3 pa3IMYHBIX HMCTOYHHMKOB (CpeicCTBa
MaccoBOM HMH(pOpPMAaLMK, HAyYHO-NOIYJSpHbIE MaTepuallbl), paccMaTpUBaTh IJ00aJIbHBIE
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00o00mmas
OMoJIOTNYecKyl0 HH(POpPMAIMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TIPaMOTHO HCHOJb30BATh
NOHSATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KIIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBbIe cuCTEMBI U HX opraHu3anusa

XHUMHUYECKHUI COCTaB U CTPOCHUC KIICTKU

)KHBHC[[@S[TGJ'H)HOCTB KIJIICTKHN

Pa3mMHoXeHne 1 HHAUBUAYAIBHOE Pa3BUTHE
OpraHU3MOB

HaCJ'Ie,Z[CTBeHHOCTB N U3MCHYHUBOCTH
OpTraHnu3MOB

Cenekrust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

0.5

1.5

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTejibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
https://m.edsoo.ru/7{41¢c292
bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢c292
Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292
bu6nmmoreka [IOK
https://m.edsoo.ru/7{41c292
bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢c292
Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Tema ypoka

buonorus B cucreme Hayk

MeTo1bl TO3HAHUS KUBOW MPHUPOIBI.
[TpakTuueckas padora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX
METOJIOB MPHU U3yUECHUU
OMOJIOTUYECKHX OOBEKTOBY

buonornueckne CHUCTEMBI, ITPOLCCChI
N UX U3YUCHHUC

XMMHYECKUU cOCTaB KJIeTKU. Bona u
MHHEPAIBHBIE COJIU

benxu. Coctas u crpoeHue GenkoB

depMeHThl — OHUOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas
pabota Ne 1 «3yuenue
KATAJINTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMeEpPEe aMUIIa3bl
WJIM KaTajasbl)»

Yrinesonsl. JIunuast

KoanuecTBo 4acoB

Bcero

KonTtpoJubHble
padoTbI

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3yYeHUS

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnuoreka [IOK
https://m.edsoo.ru/863e6122

bubnuoreka [IOK
https://m.edsoo.ru/863e6564

but6mmoreka [IOK
https://m.edso0.ru/863e674¢

but6mmoreka [IOK
https://m.eds00.ru/863e6b72

bubmuorexa [JOK
https://m.eds00.ru/863e6b72

bubmmorexa [JOK
https://m.edso00.ru/863e6870
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Hyxneunosbie kucnotsl. AT®

I/ICTOPI/IH U MCTOAbI U3YUYCHUA
kiaeTku. Knerounas TCOpHUA

Knerka xak nenoctHas )KuBas
cucrema

CTpoeHMe 3yKapuOTUYECKON KIIETKHU.

JlaGopartopnast pabota No 2
«W3ydeHne cTpoeHust KIETOK
pacTeHMii, )KUBOTHBIX, TPHOOB U
OakTepHii 0] MUKPOCKOTIOM Ha
TFOTOBBIX MUKPOIIpENaparax u ux
OTIFICAHUE)»

OOMEH BELIECTB WIK META00IN3M
doTtocunTe3. XeMOCHHTE3

DHepreTUYecKuii 00MeH

JKu3HeHHBIN UK KICTKHU. JleneHue
KJeTKku. Muros. JlabopaTopHas
pabota Ne 3 «HabmoieHue MuTo3a B
KJIETKaX KOHYMKa KOpEeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»

Buocuures Oenka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsnus — OnocuHTe3 Oenka

Hexnerounsie popMbl )KU3HA —

0.5

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863e6d5¢

bubmmorexa [JOK
https://m.edso00.ru/863e6e88

bu6moreka [JOK
https://m.edso00.ru/863e6110
https://m.eds00.ru/863¢e716¢

bubmmorexa [JOK
https://m.eds00.ru/863¢e766¢

bubmmorexa [JOK
https://m.edso00.ru/863e7¢98

bubnuoreka [IOK
https://m.edsoo.ru/863¢7aae

bubnuoreka [IOK
https://m.edsoo.ru/863e7dc4

bubmmorexa [JOK
https://m.edsoo.ru/863e796¢

bubmmorexa [JOK
https://m.eds00.ru/863¢e796¢

bubnuoreka [IOK
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BUPYCBI

DopMBbI pa3MHOKEHHUS] OPTaHU3MOB

Metios

OGpa3oBaHue 1 pa3BUTHE MOJOBBIX
KJ1eTOK. OMI040TBOPEHHE.
Jlabopartopnast pabota Ne 4
«/3yueHune CTpoeHHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

NunuBuyansHOE pa3BUTHE
OpraHWU3MOB

I'eneTnka — Hayka o
HACJICICTBEHHOCTH U U3MEHUYUBOCTHU

3aKOHOMEPHOCTH HACJICAOBaHHUS
npu3HaKoB. MoHOTHOpUIHOE
CKpeIIMBaHKe

JurnbpuaHoe cKpemmBanue. 3aK0H
HE3aBUCUMOI'0 HACJIEJOBAHUS
MIPU3HAKOB

ClerieHHO€e HacaeI0BaHue
npu3HakoB. JlaboparopHas padora
No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIAHOTO
CKpEIIMBaHUs Y APO30(UIIbI HA
TOTOBBIX MUKpPOIIpenapaTax»

I'enetuka noma. Haciemosanue

0.5

0.5

https://m.edsoo.ru/863¢7540

but6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1¢
bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a

bubnuoreka [JOK
https://m.edsoo.ru/863e81b6

bubmuoreka [JOK
https://m.edso00.ru/863¢8436

bubnuoreka [IOK
https://m.edsoo.ru/863e8612

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

but6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bubnuoreka [JOK
https://m.edsoo.ru/863e8c60

but6mmoreka [IOK
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MMPU3HAKOB, CHCIIJICHHLIX C ITOJIOM

NsmenunBocTh. HenacnencrseHHas
M3MEHYHMBOCTH. JITabopaTopHast
pabota Ne 6. 3yuenue
MOJIU(PHUKAIIMOHHON U3MEHYMBOCTH,
IIOCTPOECHNE BapHaLlMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast U3MEHYMBOCTD.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTauuil y 1po30¢puiibl Ha
TFOTOBBIX MUKpOIIpenapaTax»

I'eneTuka yenoBeka

PezepsHblil ypok. O6001eHue 1no
teme «HacnencTBeHHOCTD 1
WU3MEHYHBOCTH OPTaHU3MOBY»

CeJ'ICKI_II/ISI KaK HayKa U IIpouecc

Metoabl U JOCTUKEHHUS CENEKIINU
pacTEeHUM U KUBOTHBIX
buotexHosorust Kak oTpacib
MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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0.5

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

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

but6mmoreka [IOK
https://m.edsoo.ru/863e8d78

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

bubnuoreka [JOK
https://m.edsoo.ru/863e9214

bubnuoreka [IOK
https://m.edso00.ru/863€9336




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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