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IHHOACHUTEJBHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY JJISl OIpEIeTICHHS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEeOOBAaHWI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, MOJOXEHHUS 00
o0IIMX LEeNsIX M MPUHIUNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUM KXUBOW MPHUPOABI U 00ECIEYEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmectBa. CorjgacHO Ha3BaHHBIM TOJOKEHUSAM ONPEICNICHBl OCHOBHBIC (DYHKLUHU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o Gumoyoruu Ma€T MpeAcTaBlIeHUE O Ielsx, 00 00mel cTpaTerun o0ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS cpeAcTBaMH y4yeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeNbHOE NPEAMETHOE COJEpP)KAaHUE, €r0 CTPYKTYpPY, PpaclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4YeHHUs] yu4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKM 00pa30oBaTENbHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamMve mo OHWONOTMM Tak)Ke YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00YUJaIOMIUXCS IO
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo Ouonorum (10—-11 kmaccel, 6a30BbI YpOBEHB) peaiM30BaH MPHHITUI
MPEeMCTBEHHOCTH B HW3Y4YeHUHU Ouosiorud, Onaromapss 4YeMy B HeW mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEICTaBICHUNA O 370pOBOM OO0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomy Hapsiay c u3ydeHHEM OOIIEOMONIOTHYECKMX TEOPHH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS MPUKIIAIHBIX 33/1a4, B TOM YUCIIe: TPO(UIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOI cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPHUKIAJTHON HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECIeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHue y 00ydaromuXcs CIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

[TporpamMa o OHMONIOTHM SABISETCS OPUEHTUPOM JUIS COCTaBJIEHUS pabouux Mporpamm,
aBTOPBl KOTOPBIX MOTYT TMPEUIOKUTh CBOM BapUaHT IMOCIENOBATEIBHOCTH W3YyYSHHS U
CTPYKTYpbI y4eOHOro Marepuaia, CBO& BUAeHUE MmyTel GpopMupoBanus y odydarommxcs 10-11
KJIACCOB TPEAMETHBIX 3HAHWUW, yYMEHUH U CIMOCOOOB y4YeOHOW [EeATEeTbHOCTH, a TaKkKe
METOAMYECKHX pELIeHUH 3a7ay BOCHUTAHMUS W PA3BUTUS CPEACTBAMH Y4eOHOrO MpeaMera
«buonorus».

Buonoruss Ha ypoBHe cpeaHero oOImiero oOpa3oBaHHs 3aHHMMaeT BaxHoe MecTo. OH
oOecrieunBaeT (QopMHUpOBaHUE y OOydaloOIIUXCs MPEICTABICHWNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MaéT YCIOBHSA MJISi: TIO3HAHUS 3aKOHOB YKHBOW TPHUPOJIBL,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HayeHwe OHONOrMS MMEET TaKKe JUIS pEIIEHUS BOCIUTATENBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHms, colManu3anuu odyqaronuxcs. M3yuenue
6uosorun obecrieunBaet yCIIOBUSA IS (dhopMupoBaHUs UHTEIJICKTyaJbHBIX,



KOMMYHHKAITMOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaIy OWOJIOrMYECKUX 3HAHUN C MPEICTABICHUAMU U3 APYTrUX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TTONOKEHUS O PETHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOIO B MTPOrpaMMe TI0 OUOJIOTHH.

OTt60p conepkanus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIONIUECS AOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3Ha4UMbIe ISl (POPMUPOBAHMS OOILIEH KYIbTYPBI, ONpPEEIIAIoNIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKON nesTenbHOocTH. Ocoboe MeCTo B 3TOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJIEPIKAHHUS, KOTOpPhIE CIy)KaT OCHOBOM s  (QOpMHUpPOBAHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKkTypupoBaHHE COJEp>KaHUsl y4eOHOro MaTepuana B HporpaMmMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMUMTEIBHBIX OCOOCHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3alMiil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIOIINE COACP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAYYHOTrO No3HaHUs, «KieTka kak OHONIOrHYecKas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa ¥ MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydyenusi yueOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE — OBIAJICHHE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

Hoctmwkenne uenu wu3ydeHus yudeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIEeIYIOMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHKCS CUCTEMbl 3HAHUH O OHOJOTHYECKHX TEOPHSIX, YYCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3ax, MpaBUiax, CIyKallMX OCHOBON il (OpMUpPOBaHUS
MPE/CTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHSI OpraHHU3allui,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe y OOYyYaOIIUXCsS TMO3HABATENBHBIX, HMHTEIUIEKTYabHBIX M TBOPUYECKUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHWE Yy oOOyvaromuxcs oO0med KyJabTypbl, (QYHKIMOHAIbHOM I'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KUBOW MPUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHre y OOy4arOUUXCsl YMEHHMH WILTIOCTPUPOBATh 3HAUCHUE OMOIOTUYECKUX
3HAHUW B TMPAKTUYECKOM EATETHHOCTH YEJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;

BOCITUTAHUE YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM >HBOW MPHUPO/IBI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOCHHS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE IIEHHOCTH OWMOJIOTMUYECKUX 3HAHUW JIsl TIOBBIIICHHS YPOBHS IKOJIOTHYECKOM
KYJIBTYpPHI, 17151 (GOPMUPOBAHUS HAYIHOTO MHUPOBO33PEHHS TPUMEHEHNUE MPUOOPETEHHBIX 3HAHUT
U yMEHUW B TOBCEAHEBHOM MKU3HM I OLEHKH TMOCIEICTBUM CBOEH AEATENBHOCTU MO
OTHOIICHUIO K OKpY’Karolllel cpesie, COOCTBEHHOMY 3710POBbI0, 000CHOBAaHHUE U COOIIIO/IEHIE MEp
npodunakTUKu 3a00JIeBaHUN.

B cucreme cpennero obmero oopa3zoBanus «buonorus», uzydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCSL O0S3aTENbHBIM Y4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.



O01mee unco YacoB, pEKOMEHIOBAaHHBIX JJIs U3y4eHHs Ouonorun — 68 dacos: B 10 kimacce
— 34 gaca (1 gac B Henento0), B 11 kmacce — 34 yaca (1 gac B HeAeI0).

COILEP KAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buosnorus kak Hayka

buonorus xak Hayka. CBs3b OHOJOTHMHM C OOLIECTBEHHBIMU, TEXHHUUECKUMU WU JAPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeToapl MO3HAHUS KUBOK MPUPObI (HaOII0IeHHE, SKCIIEPUMEHT, ONMCAaHUE, N3MEPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

Hemoncmpayuu:

Tlopmpemuor: Y. Jlapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauysr u cxemovl: «MeTObI TO3HAHUS )KUBOM IIPUPOJIBIY.

Jlabopamopuwvie u npakmuueckue padoomot:

[Tpaktueckass padora Ne 1. «Mcmosb3oBaHME pa3iIMUHBIX METOAOB IPH H3YYEHHUH
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA

Kupbie cuctembl (OMOCHMCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIMYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OuocucTeM U HX pa3HooOpasue. YPOBHHM OpraHu3allud OHOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

Hemoncmpayuu:

Tabnuysr u cxemvli: «OCHOBHBIE TPU3HAKH KHU3HU», «YPOBHU OpraHU3AIMHU KUBOU
TIPUPOIBI.

Obopyoosanue: moaens monekyinsl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHE KJIETKH

XVWMHYECKUH COCTAB KIETKH. XUMHUUYECKUE JIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJBl M MHMHEpAJIbHBIX BeEIleCTB B KieTke. [loanep)kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6elKoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnmMble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®epmeHThl — Ouosoruueckue Karanuszatopbl. CTpoeHue ¢epMeHTa: aKkTHBHBINH IEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHMYeCKUX  KaTalu3aTopoB.  YTIJIEBOJBI: MOHOcaxapuiel (TJr0K03a, pubo3a H
ne3okcuprbo3a), aucaxapuibl (caxaposa, JIaKTo3a) W TOJHcaxapuabl (Kpaxmal, TJIMKOTEH,
LeJUTI0103a). bruonornueckue GpyHKIUM yrieBo0B.

Jlununaer:  TpurmMuepuabl, ¢docpomunuabl, crepouabl. ['mapodunabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK n PHK. HykieoTuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢yukunun JJHK. Crpoenne um ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. KimerouHas Teopuss — mpuMep B3aUMOJCUCTBUS HJEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knetka kak nenoctHas »uBas cuctema. OOmiye Npu3HakU KJIETOK: 3aMKHYTasi Hapy KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.



Tumbl KJIETOK: dJyKapuoTHyeckass M IpokapuoTuueckas. OcoOEHHOCTH CTPOCHHS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, WX (PYHKIIHU.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunael mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynaropubiii neHTp kietku. CTpoeHue aapa: saepHas o00JI0uka, Kapuoriama,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

Hemoncmpayuu:

Tlopmpemur: A. JleBenryk, P. I'yk, T. llIann, M. llIneitaen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K.M. bap.

Juacpammur:  «PacnpeneneHue XMMHUYECKMX 3JIEMEHTOB B HEXUBOW IPUPOJEY,
«PacrnipeniesieHie XUMAYECKUX 3JIEMEHTOB B )KUBOW MPUPOAE.

Tabnuysr u cxemol: «llepuonnyeckas TabIMIAa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuas».

Obopyoosanue: CBETOBON MHUKPOCKOI, OOOpYyJOBaHUE JIS TMPOBEJACHUS HAOIIOJCHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIpENapaThl PacTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KIIETOK. /labopamopnvie u npakmuyueckue padomoi:

Jlaboparopuas pabota Ne 1. «l3ydeHue KaTanMTUYECKOH aKTHUBHOCTU (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass paGota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pacT€HUH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH

OOmen BemiecTB, WM MeTaObOIM3M. AccuMWIIIMS  (TJIACTHYECKHM  OoOMeH) |
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Mpolecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIM U rereporpodHblid. Pons depmeHTOB B 00OMEHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBasg ¢a3pl (¢orocuHTe3a. Peakuuu ¢orocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs KU3HH Ha 3emiie. BriusHaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHUHTE3a IJisi KU3HH Ha
3emuite.

DHepreTuyeckuidi oOMEH B  KieTke. PacmieruieHne  BemECTB,  BBIICICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHa.

Peakuun wmarpuuHoro cunte3za. [‘enernueckas undopmanus u JIHK. Peanuzanus
TeHeTUYECKON HH(popMaIK B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIHS —
maTpuuHblidi cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl Tpanciasiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnertounsie hopmbl xu3HN — BUpYyCHl. Micropus oTkpeiTus BupycoB (.M. BaHoBCkuit).
OcoOeHHOCTH CTpOeHHsI M KM3HEHHOro IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€Mble BUpycamMu. Bupyc ummynonedunura yenoseka (BUY) —



B0o30yautens CIIWJla. OOpaTHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

Hemoncmpayuu:

Tlopmpemuor: H.K. Konbuos, [{.11. UBanoBckuii, K.A. Tumupszes.

Tabnuyer  u  cxemwvr:  «Tunsl  nutanus», «Metabomusam»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «CuHre3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBbId 1wk Bupyca CIIW[a, Oakrepuodaray,
«Pemmukanus JJTHK».

Obopyoosanue: moaenu-ammiukanuu «Yapoenne JIHK wu tpanckpunmmsy, «buocunres
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHNEe M HHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB

Knerounslii 1UKI, WM >KU3HEHHBbIH LUK kieTku. Mutepdaza m muto3. IIpormeccsr,
nporekaromuye B uHTepdaze. Permmkanms — peaknus marpudynoro cuHreza [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTuIl. JMIMIOMIHBIM M TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierkm — muro3. Cragum mwurosa. llpoueccel, mpoucxopasiiue Ha pa3HbIX
CTagusaX MUTO3a. BHojorndyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBI  pPa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe ©  MoioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VCKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECTI0I0Tro.

Meiio3. Cragun meiio3a. Ilponeccel, npoucxondmue Ha crtaausx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y *HBOTHBIX. [l0oJIOBBIE jKeJe3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHHWE U pa3BUTHE TOJOBBIX KJIETOK — ramMeT (CrnepmaTro3oup,
AlIeKIeTka) — crepMaToreHe3 M ooreHe3. (OcCOOEHHOCTH CTPOEHHUS SIMLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHEe (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpUOTeHe3).
Otanbl 3MOPHOHAIBHOTO Pa3BUTHS Y IO3BOHOYHBIX MXUBOTHBIX: JpOOJIEHHE, TacTpyJsius,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOECHUE CEMEHU, CTauu
pa3BUTHSL.

Hemoncmpayuu:

Tabnuysr u cxemwvr: «POPMBI Pa3MHOXKEHUSI OPraHU3MOBY, «J[BOIHOE OMJIOJOTBOPEHHE Y
[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHHil», «JleneHue KIETKU
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJTHK», «Murtosy», «Meno3y, «lIpsmoe u Henpsimoe pa3Butue», «I'ameroreHes y
MJIEKONIUTAIOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

Obopydosanue: MUKPOCKOMN, MHUKpompenapatbl «CrepMaTo30ubl MIIEKOIUTAOLIETO»,
«Siiueknerka muekonuTarouiero», «KapuokuHe3 B KJIETKax KOpelIKa JyKa», MarHUTHas
Mojenb-anmukanus  «/lenenune wmerkw», moxaens JIHK, momens meradaszHoit XpoMOCOMBL.
Jlabopamopuvie u npakmuueckue padomaoi:

JlaGopaTtopnast pabora Ne 3. «HaGmronenne MuTo3a B KJIETKaX KOHYMKA KOpEITKa JyKa Ha
TOTOBBIX MUKPOIpPENapaTax.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.



Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB

IIpenmer u 3amaun reHetwku. VcTopusi pa3BUTHUS TE€HETHMKH. Poyib IUTONOTMU W
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHH, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnyecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpeIIMBaHUM.

3aKOHOMEPHOCTH  HAClleJOBaHUs  NPU3HAKOB, ycTaHoBiIeHHble [.  Menzaenem.
MonorubpuaHoe CKpeIrBaHue. 3aKOH eIMHO00pa3usi THOPUIOB MEPBOTO MoKoJieHus. [IpaBuino
JOMUHUPOBaHMUS. 3aKOH pacHIeIUIeHUs Npu3HakoB. [mmore3a uucTorhl ramer. [lomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpumHoe  CKpelmMBaHUE. 3aKOH HE3aBUCMMOTO  HACle[IOBaHHUS IPU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JUTHOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJISI OMIPEICTICHHSI TEHOTUTIA OCOOH.

CueruieHHOe HacleqoBaHWE TMpu3HakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HacJe10BaHuI0 TeHoB. Hapylenue cuemnyienusi TeHOB B pe3yiibTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTuuecKrue KapThl.

['enetnka mosia. XpoMOCOMHOE OmpeeseHre 1mojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporamMeTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIMJICHHBIX C
T1OJIOM.

N3mMenunBoCTh. BUbI K3MEHUUBOCTH: HEHACEACTBEHHAs M HAclieICTBEeHHAasl. Posib cpebl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTUKA MOJAUPUKANMOHHONW H3MEHUYHBOCTH.
Bapuanuonsslii psigq 1 BapuanoHHas kpuBad. Hopma peakuuu npusHaka. KoauyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, MiiM T€HOTUIIMYECKAsI, U3MEHUYNBOCTh. KOMOMHATUBHAS M3MEHYHMBOCTb.
Meiio3 u 1onoBOM mpolecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTariii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIIEICTBEHHOMN
u3meHunBoctu H.M. BaBunoga.

Buesinepnast HacleICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAesieHHe TEeHOTHUIA: IOJIHOTEHOMHOE CEKBEHHUPOBAHME,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHble OoNe3HH, OONE3HM C HACIEACTBEHHOH  MpeapacroiokKeHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaThdeckue H TeHepaThuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 30pOBOTO 00pa3a >KU3HHU, NTUArHOCTUKU, MPO(YUIAKTUKHA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

Hemoncmpayuu:

Ilopmpemur: T'. Mennens, T. Mopran, I'. ne ®pu3, C.C. Yersepukos, H.B. Tumodees-
Pecosckuii, H.I1. BaBuiog.

Tabauysr u cxemol: «MOHOTUOPUIHOE CKPEIIMBAHUE M €T0 IUTOTCHETHUYECKass OCHOBAY,
«3aKOH pacHIeIUICHHSI M €ro I[UTOTEHEeTHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunbpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMoaeicTBrEe ajuIeNbHBIX TEHOBY, «l eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W OJKUBOTHBIX», «Buapl wm3MeHunBocTHY», «MoaudukanuoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTaroHHas
M3MEHUYHUBOCTD.

Obopyoosanue: wMopaenu-anukanuu «MoHOTHOpHIHOE CKpenuBanuey, «HemonHoe
ToOMUHUpOBaHUEY, «/lurnbpumHoe ckpemuBaHuey, «llepekpéct XpoMocom», MHUKPOCKOI H



Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox MOCEeBHOW.

Jlabopamopuvle u npakmuueckue padomaoi:

JlaboparopHas pabota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO U JTUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlaGopaTopHast pa6ota Ne 6. «/3yueHrne Moau(pUKAIIMOHHONW W3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlabopaTopnass pabora Ne 7. «AHanmM3 MyTauuid y Jpo30uibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpaxkTrueckas padorta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH

Cenexkuusi Kak HayKa M MpoOIECcC. 3apoKICHUE CEJICKIUU U JoMecTukanus. Yuenue H.U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOr0OOpas3ws KyIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, ITAMM.

CoBpeMeHHBIE METOIBI CeNeKIUUA. MacCOBBI UM WHIMBUAYATbHBIA OTOOPHI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KCcTephepa. bIN3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUAMHT.
Uucras nuHus. CKpenpBaHWEe YWCTBIX JMHHWNA. [erepo3uc, Wi THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — ayTOopuaudr. OtnanéHHas ruOpuauzanmuss M e€ yCrlexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAO0B. JOCTMIKEHHUS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpaciab MPOM3BOACTBA. ['€HHash WHXKEHEpHs. ITanbl CO3JaHUSA
pexombunantHoit JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobrembl. MO -
TCHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

Hemoncmpayuu:

Topmpemur: H.W. BaBuinos, U.B. Muuypun, I'./[. Kapneuenko, M.®. NBaHoB.

Tabnuysr u cxemvi: kapra «LIeHTPBI MPOUCXOXKIEHUS U MHOT000pa3usi KyIbTYypPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akagemuka M.D. HBanoBa», «llomummonausy, «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

Obopydosanue: MyIsSU TUIOJOB U KOPHEIUIOAOB AMKUX (POPM U KYyJIbTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHBIE PACTECHUS.

Jlabopamopuvle u npakmuyeckue padomaoi:

Okckypeusi «OCHOBHBIE METOIbI M JOCTHIKEHHUS CEJeKIMU PACTeHHH U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosrOHOHHAA OHMOJIOTUSA

[Ipennockuiku BO3HUKHOBEHHSI HBOJIOLMOHHOM TEOpHUH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHME YBOIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa HABOMIONMH. [lal€oOHTONOTHYECKHE: TIOCIIEIOBATEIFHOCTh  MOSIBIICHHS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHUCH, Tepexoanbie popMbl. buoreorpapudeckue: cxXoacTBo
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOACTBA M PA3NIUUYUs SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTHYHbBIC, PYANMEHTApHBIC OpTaHBI,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHH3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTeH Y BCEX OPTraHU3MOB.

OpomononHass teopuss Y. Jlapuna. Ilpeanochbliku BO3HMKHOBEHHUS JapBHUHU3MA.
JBwKymme Cuiabl DBOMIONKMKA BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPH



OTPaHUYEHHOCTH PECYpCoB, HeompelenéHHas HW3MEHUMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ OCHOBHbIE TTOJIOKEHUSI.

MuxkposBoronus. [lomynsanus kak eIMHULA BUAA U SBOJIIOLUY.

JBmwxynme cuibl (PpakTopbl) SBOMIONMKA BHIOB B MpHUpojae. MyTalMOHHBIN Mpolece H
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpanus.

EcrectBeHHbI 0TOOp — HampaBisoommil ¢gaxtop 3Bomounu. PopMbel e€cTECTBEHHOTO
orbopa. IIpHCIIOCOONEHHOCTh  OPraHM3MOB  Kak  pe3yibTaT  dBOMIONUH.  [Ipumeps
npUcnoco0IeHni y opranu3MoB. ApoMop(O3bl U UAHOAJANTALUH.

Bun u BupgooOpasoBanue. Kputepum Buga. OcHOBHBIE (HOPMBI BHI000pa30BAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkposBosrorus. PopMbl 3BOTIONHMK: (pUIeTHYeCKas, AUBEPreHTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxnenue OT  HECHelUaIu3UPOBAHHBIX IPEIKOB. [Tporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualius.
Hemoncmpayuu:

Iopmpemuwi: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkensb, @. Mromnep, A.H. CeBepiios.

Tabnuyst u cxemvi: «Pa3BuTHE oOpraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CyIIECTBOBAHHEY,
«EcrectBennsblii  0TO0p», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue MnoOpojg
JKUBOTHBIX, «[Tomymsumy, «MyTanuonHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Unnoanantaumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapmipyra myremectsus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BupooOpa3zoBaHuey, « IKOJIOTUYECKOE BHI000PA30BAHHEY.

Obopyodosanue: KOIIEKIUS HACEKOMBIX C Pa3JTUYHBIMHU THIIAMH OKPACKH, HA0Op IUIOI0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaduyeckas kapra Mupa, Koimekuus «DPoOpMbl COXPAaHHOCTH HCKOMAEeMBbIX
JKUBOTHBIX M PACTeHMI», MoJenb anmummkanusa «llepekpéct xpoMocomy», BIaXKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH Tela).

Jlabopamopnvie u npakmuueckue padomaoi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KHU3HU Ha 3emJie

JlonayuyHble NpeACTaBICHUS O 3apOXKIACHUM KU3HU. HaydHble TMIOTE3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBbHOE  IOATBEPKICHUE
XUMHUYECKON 3BOMIONMKU. HauanpHble Tansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBonmonua. opmMupoBaHre OCHOBHBIX TPYII KUBbIX OpraHU3MOB. Pa3BuTHE XU3HU Ha 3emiie
no spam u nepuojam. Karapxei. Apxeiickasg u npotepo3oiickas spsl. [laneo3oiickas spa u eé
NepUoAbl: KEeMOPHICKUI, OpIOBUKCKHUHA, CHUIYPHICKUH, JI€BOHCKUN, KaMEHHOYTOJIbHBIH,
MIEPMCKH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajIeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMAaTa M TEeO0JOTHYECKHUX MporieccoB. OCHOBHBIE ATambl 3BOJIOLIMHU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud Hu KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHuyecKoro Mupa Kak oTpakeHue 3Boitolud. OCHOBHBIE CUCTEMaTHUYECKUE
TPyHIbl OPTaHU3MOB.

OBojronusl 4ejoBeKa. AHTponoJiorus Kak Hayka. Pa3BuTue mpencraBieHMH O
MIPOUCXOXKICHUN YesloBeKa. MeTo bl M3yueHus: anTpororene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE M10JIOKEHHUE YETIOBEKA.

JBuxymue cunbl  (dakTopbl) aHTpororeHesa. HacnencTBeHHass HW3MEHYMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
pedb.

OcCHOBHBIE CTAaJUU M BETBH 3BOJIOLUHU YEJIOBEKA: aBCTPAIONUTEKU, YeloBEK yMenbl,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, o0pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJIBILIME paChl: €BPOIEOUHAs (E€Bpa3uiicKasi), HErpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEJNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

Hemoncmpayuu:

Ilopmpemuir: ®@. Penu, JI. [Tactrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabauywr u cxemwvl: «Bo3HnkHOBeHHnEe COJHEYHOHN cucTeMbl», «Pa3BuTHE OpraHU4ecKoro
mupa», «PacturenpHas kieTka», <« OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHu4yecKkoro mupay», «CpaBHEHHME aHATOMUYECKUX UYEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAXOJIO0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JIION», «UenoBeuecKre pachl».

Obopyoosanue: wmynsxku  «lIpoucxoxnenne uenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJunIa,
KoJuteKus «DOopMbl COXPAaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PACTEHHI.

Jlabopamopuvle u npakmuyeckue padomaoi:

[TpakTiueckas padora Ne 1. «/3yueHne uCKOMaeMbIX OCTATKOB PAaCTEHHI U KUBOTHBIX B
KOJUIEKLIUAX». ODKCKypcHusi «OBOJIIOLMS OpPraHMYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIA WIM KPaeBEJUECKUI My3€ll).

Tema 3. Opranu3mbl 4 OKpy:KaAas cpeaa

OKOJIOTHSl KaK Hayka. 3aJaud M pas3lelbl 3KOJIOTMH. MEeTOoabl SKOJOTHMUYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpraHMU3MOB:  BOJAHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorudeckue (aktopsl. Kmaccudukamus skonorudeckux (GakTopoB: aOHOTHUYECKUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlOuotnueckue  (GakTOpbl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEpPHOIU3M.
[TpucniocoOieHust OpraHu3MoB K JeHCTBHIO a0NOTHUECKUX (PaKTOpOB. buonornyeckue puTMsl.

buotnueckne  ¢daktopel. Bumel  OHOTHYECKMX  B3aUMOACWUCTBHIN:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKH nonyiasuud. OCHOBHBIE TIOKA3aTeNld MOIYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YUCJIIEHHOCTHU MONYJISALNU U €€ PETYIIsIIus.

Hemoncmpayuu:

Topmpemui: A. I'ym6onsar, K.®. Pynse, O. ['ekkers.



Tabauysr u cxemoi: kapra «lIpupomusie 30HbI 3eminy, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumn»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-Typenbskn», «llumessie memnm.

Jlabopamopusie u npakmuueckue padoomol:

Jlaboparopuas padora Ne 3. «Mopdosornueckne 0COOEHHOCTH PACTCHHIA U3 Pa3HbIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbI

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypsl — OuOlLIeHO3a:  BHJIOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cuctembl (dKocuctembl). llonaTne 00 sKkocucTeMe u OHOreolEeHO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHUM B 3KocucTeme. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTelNM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALusl, pa3Butue. CyKkieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI O03Ep M peK. ODKOCHCTeMa XBONHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTembl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak QakTop ycTouyuBoCcTH dKOcUcTeM. CoxpaHeHHEe OHMOIOTUYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B.U. Bepuaackoro o Omocepe. ['panuripl, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOc(heEpbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTbl BemecTB U OMOr€OXMMHMUYECKHE LMKIBI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIIH.

UYenoseuecTBo B Omocdepe 3emiid. AHTPONOTEHHbIE U3MeHeHus B Ouocdepe. ['mobanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHue NMpUpoabl U yenoBeuecTBa. CoxpaHeHne 0nopazHooOpa3us Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

Hemoncmpayuu:

Iopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuysr u cxemol: «Ilumesble nenny», «bruoneHos3: cocraB u CTpykrypay, «lIpupogHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«JKOCHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCHUCTEMa XBOWHOro Jeca», «buoleHo3
BOZOEMa», «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOi», «llouBa — BakHeilmmias
cocTapisitomas 6uochepnr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril 23ddhexT», «DakTopbl
PaMOaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouocheprr», «KpyroBopor yriaepomga B OGuochepe»,
«KpyroBopot azora B Ipupoie».

O6opynoBanue: Moaenb-aniuinkanus « Tunuuxele 6MoLEeH03bI», repOapuil «PacTuTenbHbIe
cooOmiecTBa», Kosuiekuuu «buonenos», «BpeauTenn BaKHEMIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTYyp», TepOapuul M KOJUIEKIUU PAaCTEeHUH M >KUBOTHBIX, MPHUHAJJIEKAIINE K pPa3sHbIM
HKOJIOTHUECKUM TpyIam ojgHoro Buaa, Kpacuas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHseMbIX BHJIOB PACTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE  PE3VJIIBTATbBI OCBOEHUsA IPOI'PAMMBI 11O
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA



Cormacao ®I'OC COO ycraHaBmuBarOTCsA TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
00yJarIUMUCS TIPOrpaMM CPeAHEro 00Iero o0pa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS mpenmera «buosorus» BblIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOydYeHHUIO OHONOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs PYKOBOICTBOBAThCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OuoNornYeckoro 00pa30BaHMs, HAJIMYUE DSKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIU U CTPOUTH KU3HECHHBIEC IIJIaHBL.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mnpeamera «buonorus» I0CTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSl U CaMOPAa3BUTHS, Pa3BUTHUsI BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOINOPSJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannn, Ipupoie U OKPYKarollen cpee.

JImuHOCTHBIE PE3yNIbTaThl OCBOCHUSI yuyeOHOro npeamera «bronorusy» ITOJKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHue KU3HEHHOIO OMNbITa M OIBITa JEATEIBHOCTH B MPOILECCE peain3allud OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOyYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOI0 OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)K€HHWE 3aKOHA H
IIPABOIOPSIKATOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEJBHOCTH MPH CO3/IaHUU Y4E€OHBIX
MPOEKTOB, pEIICHWH YYeOHBIX W TO3HABATENbHBIX 3aJ7a4, BBIOJHEHUH OHOJOTHYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTh  ONMpENENsATh COOCTBEHHYIO IO3UIMI0 [0 OTHOLIEHHIO K SBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYMUTBIBaTh B  CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEKIEHUAMH, KYIbTYPHBIMU IIEHHOCTSIMUA W COIIHAIbHBIM
MIOJIO)KEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOMIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTH POCCUICKON TpakIaHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHONM, ropaoctu 3a CBOW Kpai, CBOIO
Poauny, cBOM A3BIK U KyJbTYpPY, MPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIHEAMI0 M MaMATHUKAM [PHUPOJBI,
JocTHXkeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJIEHHUE M DPa3BUTHE
OMOJ0TUM, TOHUMAaHUS 3Ha4€HUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CITY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlIMI0 U MPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTHPYSCh
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pPOAMTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHSTUS LIEHHOCTeH CeMEWHOI XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

9CTETUYCCKOC OTHOIICHHUE K MHPY, BKIIO4Yasd 3CTCTHUKY 6I)ITa, HAay4YHOT'O M TEXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMAaHUEC SMOIITMOHAJIBHOI'O BO3I[€I>1CTBI/I$[ JKUBOM npupoanl 1 eé IOEHHOCTH,

TOTOBHOCTh K CaMOBBIP&KEHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
Ka4ecTBa TBOPUECKOU JTMYHOCTH;

5) ¢usnyeckoro BOCHUTAHHUA, (POPMHPOBAHUA  KYJIBTYPbl 310POBbA U
IMOLMOHAJIBLHOIO 0JIArONoJIy4usi:

MOHMMAaHUE W pealu3alivs 3J10pOBOTro U Oe30macHOro oopasa KU3HH (3I0pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPAaBWI M HOPM, COATaHCUPOBAHHBIA PEXUM 3aHSATHH M OTIBIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

NOHMMaHWE LEHHOCTH TMpaBUJ HHIUBUAYAJBHOIO UM KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHME MOCIEACTBUI M HENPHUATUS BPEIHBIX NPUBBIYEK (YHOTPEOJEHUS aJKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTb K aKTMBHOM JIEITETLHOCTH TEXHOJIOTNYECKON M COLIMAIbHON HaNpaBJIEHHOCTH,
CHOCOOHOCTD WHUIIMHUPOBATD, IJIaHUPOBATb n CaMOCTOATECIIbHO BBITTOJIHATH TAaKYIO
NesITebHOCTD;

WHTEpPEC K pazlInyHbIM chepaM TpodecCHOHATBHON NESITeIbHOCTH, YMEHHUE COBEpIIAThH
0CO3HaHHBII BHIOOP OyayIeit mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCe
KHU3HH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIBTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOIeM U IMyTel UX pelIeHus;

CIOCOOHOCTH MCIIOJIB30BaTh MPUOOpETaeMble MPH M3yYCHUN OMOJIOTUW 3HAHWS M YMEHUS
IpU pEIIeHUH MpOoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONIb30BaHHEM (coOmroaeHne
IMMpaBUJI MOBCACHHA B IIPUPOAC, HAIMPABJIICHHBIX Ha COXPAHCHHUE PABHOBECHA B J3KOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HENpPUATUE AEHUCTBUM, NPUHOCALIMX BPEA OKPYXKAIOUIEH NPUPOJHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYME PA3BUTOrO DJKOJOTMYECKOrO MBIIIICHUS, 3KOJOTMYECKOW KyJIbTYPBI, OIIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIIBHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOM KyJIbTYphl KaK CPEACTBA B3aUMOACHCTBHS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

[OHUMaHUe cHenu(UKY OMOJOrMM KaK HAayKH, OCO3HaHUS €€ poiau B (OPMHPOBAHUU
PalMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHNHU LEIOCTHOTO MPECTAaBICHUS 00 OKpY)KatoeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTUM Ul COBPEMEHHOW IMBHJIM3ALMM: O0ECIeUCHUS
HOBOTO YPOBHS Pa3BUTHS MEIHMIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUHM OMOJIOIMUYECKUX 3HAHUN B LENSX MOBBILIEHUS 001Iei
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, popMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHVMMAHHUE CYIIHOCTH METOIOB IIO3HAHMs, MCIIONb3YEMBIX B ECTECTBCHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a W OOBACHEHHs SBICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M HMMEIOMIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIb30BaTh OWMOJIOTMYECKHE 3HAHUS Ui pPELICHHS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTU HAy4YHOW AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEOBATEIBCKYIO ACSITEIHOCTh HHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEphIBHOMY O00Opa3oBaHUI0 M CcaMo00pa3oBaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS y4eOHOro mnpeamera «buosorus» BKIHOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHaYYHbIE TOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIE
yueOHbIe JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ecneunBaroIne
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHOW NPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBUS

Ba3oBble jiornyeckue AeicTBUA:



CaMOCTOSITENIbHO (OPMYIHPOBATh M AKTyaJU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHanIu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHYECKHX
MOHATHUH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHIATHSIMH );

ONpeNeNATh LEeNU JesITeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUM HMX JOCTHXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE MOHATHUS Ul OOBSCHEHUS (AKTOB U SIBICHUH >KUBOU
PUPOIB;

CTPOUTH JIOTMYECKHE pacCyKIeHHs (MHAYKTUBHbBIC, JEIyKTHBHbBIC, 110 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA AJIS IIPEICTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaxX, a TaKXKe MPOTUBOPEYUH pazHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH peLICHUs IpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINUXCA MaTepHaIbHbIX
U HEMaTepUaAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATECIIBHOCTh, OLIEHUBATb COOTBETCTBUE pE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh U BBIOJHATH pabOTy B YCIOBUSX pEAbHOIO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

ba3oBble nccienoBarebckme 1eiCTBUA:

BJIaJI€Th HaBbIKAMU y4eOHO-HCCIIEZ0BATENbCKOM U NMPOEKTHOM AEATENbHOCTH, HAaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METO/I0B
pelLIeHHs] IPAKTUYECKHUX 33a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh pa3jUYHbIE BUIbI JIEATEIbHOCTH 110 IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO31aHUU YYEOHBIX U COIIMAJIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
HNOHATUSIMM U METOJIaMH; CTaBUTh U (POPMYIUPOBAaTh COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHON
NeSITebHOCTH U )KU3HEHHBIX CUTYAIUIX;

BBISIBJISITH TIPUYMHHO-CJIEJICTBEHHBIE CBSI3U W aKTyaJIU3UpOBaTh 3aJady, BBIIBUTATb
TUMoTe3y €€ pelleHHs, HaXOAWThb AapryMeHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHaAJIM3UPOBATh MOJIyYCHHBIE B XOJI€ PELLICHHS 33a]]aul Pe3yJIbTaThl, KPUTHUECKH OLEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh LEJICHAINIPABICHHbII MOUCK IEepeHoca CPEeICTB U CIOCOOOB JEWUCTBUSA B
npo¢eCCHOHATIBHYIO CPeay;

YMETb MEPEHOCHTh 3HAaHUS B  I[O3HABATEJIbHYI0O U  MPAKTUYECKyI0  00JacTu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE MJIEH, MpeajgaraTb OPUTHHAJIbHBIE MOAXOAbI M pEIIEHHs, CTaBUThH
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

Pabora ¢ nnopmanmeii:

OPUEHTUPOBATHCSA B PA3NMYHBIX HCTOYHUKAX HH(OpMalLUU (TeKcTe y4eOHOro mocodwus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBApSIX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(MOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

bopMynupoBaTh 3ampochl U TMPUMEHSATh pPa3IUYHbIE METOJbI TpPU TOUCKE U OTOOpe
O6uonornyeckoit HHGoOpMaIK, HeOOXO0MMOMN JJIs BHITOJHEHUS y4eOHBIX 3a/1a4;



NPUOOpPETaTh OMBIT HUCIOJIH30BAaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAaHUS PA3JINYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMpAaTh ONTUMANbHYIO (OpPMY NPEACTAaBICHUS OHOJOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAy4YHBIH S3BIK B KayecTBE CPEACTBA MpH paboTe ¢ OMOJOTHYECKON
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh U MPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISJHOCTH;

BJIQJICTh HABBIKAMU pPACIO3HABAHWS W 3alUThl WHPOpPMAIUU, HHPOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

OO0uenne:

OCYIIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax jKU3HH, aKTHBHO Y4aCTBOBATH B JTUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUSI TpejlaraeMor 3aaadyd, YYUThIBAaTh MHTEPEChl U
COTJIACOBAHHOCTb MO3ULUI APYTUX YUACTHUKOB JTUAJIOTA UK TUCKYCCHH);

pacno3HaBaThb HeBEpOaJbHBbIE CpPEACTBA OOIIEHMS, MOHUMAaThb 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU EPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIOCOOaMM OOIIEHUS M B3aUMOJCHCTBHUS, MOHUMATh HAMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMyITupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHMSI C MCIIOJIb30BAHMEM SI3bIKOBBIX
CPEJCTB.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYaTbHOU pabOTHI MpH
pemeHnu OGMoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOECHCTBYSI TP pEIICHUH yueOHOM 3a/1auH;

BBHIOMPATh TEMAaTHUKy M METOJbl COBMECTHBIX ACHCTBUU C y4E€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJO0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOW JI€ATENbHOCTH, OPTaHW30BBIBATH M KOOPIAUHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJaJla M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIMIA pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OLEHUBATh WUJIEU C TMO3ULUUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B Pa3JIUYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1€ CTBUSA

Camoopranusauus:

UCIIONIb30BaTh OWMOJOTHYECKUE 3HAHUS JUIS BBISBICHHS MPOOIEM M WX peIIeHHs B
KU3HCHHBIX M YICOHBIX CUTYaIIUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU IIeNIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHONIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY>KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIBbHYIO NEATEIbHOCTh, BBISABIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MAESITENHbHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEHICHUS MPOOJIEMBI ¢ YI€TOM MMEIOIIUXCS PeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;



pacuIMpsATh paMKH Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIN;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE
OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

Croco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW SPYIUIIUU B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBHIA
Y MBICITUTEJIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH.

IIpunsiTue cedst u Apyrux:

IPUHUMATH ceOsl, TIOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIMH IPYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbie pe3ynbraThl ocBoeHus mporpammsl COO mo 6uosnoruu Ha 0a30BOM ypOBHE
BKITIOYAIOT Crieru(uyuecKue sl yaeOHOoro npeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbI
JESATEIbHOCTH MO IMOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4€OHBIX
CUTyallusiX, a TaKkKe B pEaTbHBIX JXU3HEHHBIX CHUTYyallMsX, CBSA3aHHBIX ¢ Ouosioruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO roJaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydyeOHoro mnpeamera «buonorus» B 10 kiacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OHOJOIMM B CHUCTEME HAy4yHOTo 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COZAEp:KaHUE OMOJIOTMYECKUX TEPMHHOB M MOHSATHH: KU3Hb, KJIETKA,
opraHus3M, Merabosmu3M (OOMEH BEIIECTB U TPEBpallleHHe JSHEPruH), TOMEeoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KMBBIX CHUCTEM, CaMOBOCIHPOM3BEIECHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jIaraTb OMOJIOTMYECKHE TeopuH (KJIETOYHas, XpPOMOCOMHas, MYTaI[MOHHas,
LEHTpajJbHas JI0rMa MOJIEKYJsipHOM Ouonorun), 3akonsl (I. Mennens, T. Moprana, H.U.
BaBuioBa) u ydueHus (0 LeHTpax MHOTrooOpa3usi ¥ MPOMCXOXKIEHUS KyIbTypHbIX pacteHuit H.U.
BaswuiioBa), onpenenars rpaHulibl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJIaMH HAay4YHOTO MO3HAHUS B OMOJIOTUHU: HAOJIIOJICHHE M OMHCAaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH TMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

yYMEHUE MPUMEHATh MOJYUYCHHbIE 3HAHMS A OOBSICHEHUs OMOJOTMYECKUX MPOLIECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



IPaMOTHOTO TIOBEJICHUSI B OKPYXaolleil NPUPOAHON cpenae, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS TIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH Ul pPalMOHAIBHOIO
IPUPOONIOIB30BAHNUS;

YMEHHUE pellaTh 3JEMEHTapHble TI'€HETHMUYECKHE 3aJaud Ha MOHO- M JUTHOpuAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACIIEOBAaHUE, COCTABIATh CXEMbl MOHOTHMOPHUIHOTO CKPEUIMBAHUS
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHME BBINNOJIHATH JIA0OpATOpPHBIE U MpaKTUYECKUE paboThl, cOOM0AaTh IpaBWia MpPU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KpPUTHYECKH OLEHHBATh M WHTEPIPETHPOBATH HHPOPMALUIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmerHble pe3ynabTaThl OCBOGHUs YydeOHoro mnpeamera «buonorus» B 11 kiacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OUOJOIMM B CHUCTEME HAy4yHOrO 3HAHUs
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Oouonornu, QyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKA /ISl PEIICHUS KU3HEHHBIX 33/1a4; yMEHHE
pacKphIBaTh COAEp)KaHUE OMOJOIMUYECKHMX TEPMHMHOB M IMOHATHM: BUJ, MONYJSAUMs, TeHO(OoH,
OBOJIIONMS, JBIDKYIIUE CHIIBI ((DaKTOpBI) DBOJIOIHH, MPUCTIOCOOICHHOCTh OPraHU3MOB,
BUJ000pa30BaHUE, HKOJOTHYECKHEe (aKTOpbl, SKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTHI,
PEAYUEHTHI, ST MUTAaHUs, SKOJIOTHIeCKasl MUpaMuIa, OnoreoreHo3, ouocdepa;

yMEHUEe wu3jnararb OuoJoruyeckue Tteopuu (dBosounoHHas Teopuss Y. [lapBuHa,
CUHTETHYECKasi TEOPUsI IBOJIIOLIUN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojibiiieBoro cxoactsa K.M.
bapa, uepenoBanus riaBHBIX HampaBieHud u myTei sBomonu A.H. CeBeprioBa, ydeHus o
ouocdepe B.U. Bepnaackoro), onpeaensiTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJIaMH HAay4YHOI'O MO3HAHUS B OMOJIOTMHU: HAOJIOJCHUE M OMMCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HUCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACTATH CYIIECTBEHHBIC TIPU3HAKN CTPOEHUS OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B HYKOCHCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOTr€OXMMMYECKMX IIMKIIOB B
o6uocdepe;

yMEHUE MPUMEHATh MOJMYUYCHHbIE 3HAHMS A OOBSCHEHUs OMOJOTMYECKUX MPOLIECCOB U
SIBIICHHUM, JIJISI IPUHSTHS PAKTUIESCKUX PEIICHUH B MIOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pPOBbSl OKPYXKAIOIIUX JIOJeH, COONIOAEHUS HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXAMOIIEH NPUPOMHON cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTHYECKHE 3aJaud, COCTABIISATh CXEMBI IEpPEeHOCa
BEIIECTB U SHEPTUH B dKocUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBINOJIHATH J1a0OpaTOpHbIe U NMPaKTHUECKUEe pabOThl, COONIONATh MpaBUiIa IMPH
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHUYECKH OIEHUBATh M HHTEPIPETHPOBATH HHPOPMAIMIO OHUOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTEepPHAIbI), paccMaTPUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULHIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE TMHCbMEHHBIE W YCTHbIE COOOLIEeHUs, 00001as
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.






TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue Kon HpOI‘paMMHOG COACPIKAHNC OCHOBHBIC BHUABI ACATCIBbHOCTH
I/ | pa3ziesioB U TeM nye oOyJaronmxcs
y4eOHOro mpeameTa | CTB
0)
gac
OB
1 Tema 1. Buonorus kak Hayka 2
11 buoiorus B cucreme 1 | buosorus kak Hayka. CBsi3u OMOJIOTHH C PackpeiBath conepkaHue TEPMUHOB U
HayK 00IIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU MOHSATUI: HAYYHOE MUPOBO33PEHUE, HAyUHAs
€CTECTBEHHBIMH HayKaMH, GHIIOCOPUEH, peTUTuei, KapTHHA MUpa, Hay4YHbIM METO/I, TUIIOTE3a,
ATUKOM, SCTETHKOM U TpaBoM. Pors Guonoruu B TEOPHsI, METOJIbl HCCIICJOBAHUS.
(hopMHpPOBaHNN COBPEMEHHOW HAYYHOW KapTHHBI MUPA. XapaxkTepu30BaTh OMOJIOTUIO KaK HayKy, €
Cucrtema 6MOJIOTHYECKUX HAYK. MECTO ¥ POJIb CPEIU APYTUX €CTECTBEHHBIX
Jemoncmpayuu: Hayk. [lepeuncnsars pa3iensl OMOJI0THH B
Ilopmpemui: Y. [lapsun, I'. Mennens, H. K. KonbLos, COOTBETCTBHUE C OOBEKTAMU U3YUCHHUS.
Hx. Yorcon u @. Kpuk. Haspiats BaxkHeIME 0Tpacin
Tabnuyer u cxemvi: «MeTO/IbI TO3HAHUS KUBOK OMOJIOTMYECKUX 3HAHUHU U 3a]1a4H, CTOSIUE
IIPUPOIBI» nepen 6uosnorueit XXI B.
1.2 MeTtopl mo3HaHus 1 | Metoas! NO3HAHUS KUBOM MPUPO/IBI (HAOIIOJCHHE, PackpeiBaTh copepxaHne TEPMUHOB U
YKUBOM MPUPOIBI 9KCIIEPUMEHT, ONMCaHUE, U3MEPEHNE, Kilaccudukarus, TIOHSTHI: Hay4HbII METO/, METO/IbI
MO/JICIMPOBAaHME, CTATUCTHUYECKast 00paboTKa TaHHBIX). HCCIIEI0OBaHUS.
Jemoncmpayuu: XapakTepru30BaTh OCHOBHBIE METO/IbI
MO3HAHUs )KUBOM MPUPOJIBI: HAOIIOIEHUE,
9KCIIEPUMEHT, ONMCAHNE, U3MEPEHUE,




Tabnuyst u cxemol: «MeToabl TO3HAHUS
JKUBOU ITPUPOIBD».

Jlabopamopuwvie u npakmuyeckue
pabomeul:

[TpakTuueckas padora Ne 1.
«Mcnonb3oBaHue pa3aIMYHbIX METOJIOB
MIPU U3YYEHUH OUOJIOTUYECKIX OOBEKTOBY

KJaccu(uKanus, MOIeIMPOBaHUE,
cTaTucTHYecKast 00paboTKa JaHHBIX

2.1

Tema 2. /KuBbie
CHCTEMbI U UX
opraHu3anusi

buonorunueckue
CHCTEMBI, IPOLIECCHI U UX
M3y4EHHE

npeaMer u3ydeHus 6uonaoruu. OTanune )XKUBbIX CUCTEM
OT HEOPraHUYECKOW MPUPOIBI.

CoiicTBa OuocucTeM 1 UX pasHooOpasue. Y poBHU
OpraHu3aly OMOCUCTEM: MOJIEKYJISIPHBINA, OPraHOUHO-
KJIETOYHBIM, OPTaHU3MEHHBIN, TONYJIAIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIH (OMO-TeOLEHOTHYECKUH ), OMOCEpHBIN.
Hayxkwu, n3yuatoniyie 6uocucteMsl Ha pa3HbIX YPOBHSAX
OpraHU3alHH.

Jemoncmpayuu:

Tabnuyet u cxemvi: «OCHOBHBIE IPU3HAKU )KU3HIY,
«YpOBHU

OpraHMU3aL1H )KUBOKM IPUPOABDY.

Mogaens monekyinsl JJTHK

PackpsiBaTh conep:kaHre TEPMUHOB U
HOHSTHI: cUCTeMa, OMOJIOTHYECKask CUCTEMA,
DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KHUBBIX CHCTEM,
00OMEH BelecTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HU3MCHYUBOCTD, Pa3sapaknuMoOCTb,
9HEpPro3aBUCHUMOCTb, YPOBHU OpTraHU3AIIH
XKU3HU (OnocucTeMm).

XapakTepu30BaTh NMPUHIUIIBI OPraHU3aUH
onocucTeM: OTKPBITOCTH, BBICOKAA
YIIOPAI0YEHHOCTb, CAMOPETYIISIIINS,
HEPAPXUYHOCTb.

[lepeuncasTs yHUBEpCaIbHbIE CBOMCTBA
KHUBOT'0O: €ANHCTBO XUMHYECKOI'O COCTaBa,
pa3apaXuMoCTh, IBUKEHHE, TOMEOCTa3, pOCT
U pa3BUTHE,

9BOJIIOIMA (ITpUCHOCcOOIeHNE K
M3MEHSIOIUMCS YCIIOBUSIM).

[IpuBOAMTH pUMEPBHI OMOCUCTEM Pa3HOTO
YPOBHS OpraHU3aIH ¥ CPAaBHUBATH
MIpOABJICHUSA CBOMCTB JXKUBOT'O Ha Ppa3HbIX
YPOBHSX. XapaKTepnu30BaTh OCHOBHEIC
MPOIECCHI, MPOTEKAIOIINE B OMOCUCTEMAX




0OMEH BEIIECTB U NMPEBPAICHUE SHEPTUH,
CaMOBOCIIPOU3BEICHHUE, CAMOPET YIS,
pa3BUTHE.

Cobmo1aTh paBuiia O€PEeKHOTO OTHOIIICHUS
K JKMBOM IIPUPOJIE

3 Tema 3. Xumuueckuii cQcTSs 1 fpReRERIeTONraB KICTKA. XUMUYECKNE DJICMEHTBI: PackpbIBaTh cosiepkaHle TEPMUHOB U
XVUMHUYECKUH COCTaB MaKpO3JIEMEHTBI, MUKPOAJIEMEHThI. Bogia 1 MuHepanbHble | MOHSATHI: 3JIeMEHTHI-OUOTE€HBI,
3.1 | xnerku. Bona u 1 | BemectBa. DyHKIMM BOABI U MUHEPAIBHBIX BEILIECTB B MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI;
MUHEpPAJIbHBIE COU kierke. [Tonaep:kanue ocMoTHYECKOro GaaHca. MUHEpaAJIbHBIE BEIIECTBA, MOJIEKYJIa BObI
Jemoncmpayuu: KaK JIUI0JIb, BOJIOPOJHBIE CBSI3U;
Juacpammul: «Pacnpenenenre XMMHUUYECKUX 3JIEMEHTOB B | TUAPOGUIbHBIE U TUAPOPOOHBIE BELIECTBA.
HEXUBOW IpUpoae», «Pacnpenenenne XMMHUECKUX Jloka3pIBaTh €QUHCTBO IEMEHTHOIO COCTaBa
3JIEMEHTOB B )KMBOW IIPUPOJIEN. KaK OJTHO U3 CBOMCTB >KMBOTO.
Tabnuyvt u cxemwr.: «Ilepuonuueckas Tadnuua PacnpenensaTb XUMHUYECKHE HJIEMEHTHI 110
XUMHUYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYJIbI BOJIBI) | FPyMIaM B 3aBUCUMOCTHU
OT KOJIMYECTBEHHOTO NPEICTaBUTENBCTBA B
OpraHHU3Me; XapaKTepU30BaTh POJb
OTJIEJIbHBIX 2JIEMEHTOB.
BbIsSBISATH CBSI3b MEXK/TY COCTAaBOM,
CTPOEHHEM MOJIEKYJIbl XUMHUYECKOIO
COEJAMHEHUS U ero (YHKIUSIMU B KJIETKE
3.2 | benku. Coctas u 1 | benku. CocraB u cTpoeHHe 6€IKOB. AMUHOKHCIOTHI —

CTpOCHHE OCITKOB

MOHOMCPBI 0enkoB. HezaMeHHUMEBIE M 3aMEHUMEIE

PackpsiBaTh copiepkaHre TEPMUHOB U
TIOHSATHIN: O€JIKU, TOJIUMEPBI, MOHOMEPHI,




AMHUHOKHUCIIOTBI. AMUHOKHUCJIOTHBIN COCTaB. Y pOBHU
CTPYKTYpBI OSITKOBOW MOJICKYJIBI (IEPBUYHASI, BTOPHYHAS,
TPETUYHAS ¥ YETBEPTUYHAS CTPYKTYpa). XUMHUYECCKHE
cBoiicTBa OenkoB. buonorundeckne GpyHKIMN OEITKOB.
Jemoncmpayuu:

Tabauyst u cxemovr: «CTpOCHUE MOJIEKYIIBI OCITKaY).
ObopyoosaHue: CBETOBON MUKPOCKOI, MUKPOIIPEIIapaThl

aMMHOKUCIIOTHI, IENTH/IHASI CBA3b,
MOJUMENTH/, ACHATYPALU.
XapakTepu30oBaTh O€JIKH KaK KJ1acc
OPraHUYEeCKUX COCIUHECHUN;
KJIaccu(pUIUPOBATh UX IO CTPOECHUIO
(rnoOynsapHbIe U GUOPHILIAPHBIE OETIKN),
HEePeUnCIIATh U XapaKTepU30BaTh (PYHKIUU
0eJIKOB

DepMeHTHI — ®epMeHTHI — Ouosiornyeckue kartanuzatopsl. CTpoeHue PackpeiBaTh copepxkaHre TEPMUHOB U
3.3 | buonornyeckue (dbepMeHTa: akTUBHBIN IIEHTp, CyOCTpaTHas HOHSTUN: (PepMEHTBI, AKTUBHBIN LIEHTD,
KaTaJn3aTophI cnenuduanoctsb. Kodpepmentsl. Butamunsl. OTnugus cyOcTpartHas cneupuIHOCTb, KOPEPMEHTHI,
(epMEeHTOB OT HEOPraHMYECKUX KaTaIN3aTOPOB OEIKN-aKTUBATOPHI U OCIKH-UHTUOUTOPHI.
Jlemonucmpayuu: Yka3pIBaTh OTINYHS (PEPMEHTOB OT
Tabnuywl u cxemsi: «CtpoeHue hepMeHTay. HEOPraHUYECKUX KaTallu3aTOpOB
Obopydosanue: 060pyIOBaHHE ISl IPOBEICHUS OOBACHATH POIb GEPMEHTOB B
Ha0JII0/IeHUH, U3MEPEHUH, SKCIIEPUMEHTOB. (YHKIIMOHUPOBAHHUU KUBBIX CUCTEM, B
Jlabopamopusie u npakmuueckue padomoi: IIPOMBIIIJIEHHOCTH, B MEULIMHE, B
JlabopaTtopHas pabota Ne 1. «/3ydyeHune KaTaTuTHIECKON | MOBCEIHEBHON KU3HH YEJIOBEKA
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMHJIa3bl WK
KaTtaja3bl)»
3.4 | Yraesozsl. Jlunumer VYrneBosbl: MOHOCaxapu bl (IJ1I0K03a, pudo3a u PackpsiBaTh conep:kaHre TEPMUHOB U

ne30kcupr003a), mucaxapuibl (caxaposa, 1akTo3a) U
ToTrcaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTF0I03a).
buonorudeckue QyHKIIUU YTIIEBOIOB.

Jlumu bl TPUTITUIEPUTBL, (OCHOTUTTHIBI, CTEPOU/IHL.
IunpodunsHO-rHAPOPOOHBIE CBOMCTBA. bruonornueckue
(GYHKIIUY JTUTUOB.

CpaBHeHUE YTIIEBOIOB, OETKOB U JIUMUIOB KaK
HMCTOYHUKOB DHEPTHH.

Jemoncmpayuu:

Tabnuywl u cxemol: «YTIAEBOIBD», «JIUTTHIBI».
Obopydosanue: 060pyIOBaHHE

JUTSI TIPOBEICHUS HAOJI0ICHNH, U3MEPECHU,
IKCIIEPUMEHTOB

MOHSITUIA: YTII€BOJIbI, MOHOCAXaPHUIBI,
JUCaxapyibl, MMOJIMCAXapr/Ibl, TIIOK03a,
pubo3a, ne3okcuprudo3a, caxaposa, 1akTo3a,
MaJbT03a, IEJUTI0I03a (KJIeTUaTKa), Kpaxmal,
TJIMKOTEH; JINTHIBI, TPUTIUIICPUIBI (GKUPBI,
Macia), GocoIUUIbI, CTEPOUIBI.
XapakTepu30BaTh YriIeBOIbI, TUMHIBI KaK
KJIaCC OPTaHUYECKUX COCTUHEHUH.
KnaccuduiupoBars yrieBoabl U JIUMUAIBI MO
CTPOCHUIO; TIEPEUUCIIATh PYHKIIUU
YIJICBOJOB U JIMTINOB.

Cxemarnvecku n300pakaTh CTPOCHHE
MOJICKYJI YIJICBOOOB, JIUIIUJI0B




3.3

HyxienHoOBBIE KUCTIOTBL.
ATO

Hyxkneunossie kucnorsl: JJHK n PHK. Hykneotuasr —
MOHOMEpHI HYKJIEMHOBBIX KUCIO0T. CTpoeHue u pyHKIuu
JHK. Ctpoenue u ¢pynkunu PHK. AT®: ctpoenue u
byHKIIHIH.

Jemoncmpayuu:

Ilopmpemeur.: JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P.
OpaHKIUH.

Tabnuysl u cxemol:

«Hyxkneunossie kuciotsl; JJHK», «buocunres Oenkay,
«Ctpoenue monekyiasl ATO».

Obopydoeanue.: CBETOBON MUKPOCKOI, MUKPOIPENapaThbl

PackpbiBaTh copepkaHne TEPMUHOB U
MOHSITUIN: I€30KCUPUOOHYKIEMHOBAS
kucnora (JJHK), pubonykienHoBas kuciora
(PHK), Hyk€0TH 1, TOTMHYKJICOTHTHAS 11CTIh
(MOJIMHYKIICOTHT), KOMILJIEMEHTAPHOCTb,
¢bynxkunm JIHK (xpanenue u nepenaya
HacnencTBeHHON nHpopmarmn); Buasl PHK
(mH(pOpMaITMOHHAS, TPAHCIIOPTHAS,
pubocomanbHas); aneHo3uHTpudocdar
(AT®), makpospruueckas CBszb.
XapakTepu3upoBaTh HYKJICHHOBBIE KUCIOTHI
KaK XUMHUYECKHE COESAMHEHUS U HOCUTEIH
HaCIIeICTBEHHON HH(OpMAIIH.

OtmedaTh 0COOEHHOCTH CTPOCHUS MOJIEKYJT
HyknenHoBbIx kuciot (JJHK, PHK) u ATO®.
Cxemarudecku u300paxkaTb CTpOCHHE
HYKJICOTUIOB, MOJIEKYJT HYKJIIEMHOBBIX
kuciaor, ATD

3.6 | Mcropus u MeToibI [uronorus — Hayka o kierke. Knerounas teopus — PackpsiBaTh conep:kaHre TEPMUHOB U
W3YYEHHUS KIETKU. IIpUMeEp B3aUMOJICHCTBHS UAEH U (PaKTOB B HAYUHOM HNOHSTHN: KJIETKA, IIUTOJIOTHUS; pPaCKphIBATh
Kiterounas reopus [IO3HAHUH. CoJiepKaHue NOJIOKEHUM KJIETOYHON TEOPHUHU.

MeTo1bl U3y4eHUsI KIETKH. [lepeuncnsars u xapakTepu30BaTh OCHOBHBIE
Hemoncmpayuu: METO/JIbl U3yUYEHUSI KIETKH: (IPUTOTOBJICHUE
Lopmpempur: CpE30B,
A. JleBenryk, P. I'yk, T. IlIBann, M. lIneinen, K. bap, P. | okpammBanne, MUKpOCKOITMPOBaHUE,
Bupxos. LHEHTPU(PYTUPOBaHUE, KYIbTUBUPOBAHHE
ObopyoosaHue: CBETOBON MUKPOCKOI, MUKPOTIPENapaThl | KJIETOK U TKAHEH)
PacTUTENBHBIX, dKUBOTHBIX U OaKTEpHATIbHBIX KIETOK;
PUCYHKH ¢ MUKpOQOTOrpapusiMu KJIETOK, HOJTy4YEHHBIE C
IIOMOILIBIO CBETOBOT'O U MJIEKTPOHHOI'O MUKPOCKOIIA

3.7 Knerka xak nenoctHas KiteTka xak nenocrtHas xuBag cucreMma. OOrme PackpeiBath conepkaHre TEPMUHOB U

KuBasg CUCTCMa

MPU3HAKU KIIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa,
monekyinbl JIHK kak reHeTnueckuit anmapar, cucteMa
cuHTe3a O6enka. THUIBI KIeTOK: YyKapuOTHUYECKas U

TOHATHI: KJIETKH (DYKapUOTHUYECKAs,
MIPOKapUOTHYECKas ), IIa3MaTH4YecKas
MeMOpaHa (Ta3mManemMma), TIIMKOKAIUKC,




npokapuotuyeckas. OCOOEHHOCTH CTPOSHUS
IIPOKAPUOTUUYECKOM KIIETKH.

Kinerounas crenka 6akrepuii. CtpoeHue
9yKapuOTHYECKOM KJIETKH. OCHOBHBIE OTINYMS
pacTUTEILHOM, )KUBOTHON M TPUOHOM KIICTKH.
[ToBEpXHOCTHBIE CTPYKTYpPBI — KJIETOUHAs CTEHKA,
TIIMKOKaNuKe, ux pyHkuuu. [lnazmarnyeckas memOpana,
ee CBOMCcTBA M (DYHKITHH.

Hemoncmpayuu:

Ilopmpemeur.: A. JleBenryk, P. I'yk, T. [IIBann, M.
[neitnen, K. bap, P. Bupxos.

Tabnuywl u cxemsi: «CTpoeHHE IyKAPUOTHICCKOM
KJIeTKn», «CTpOoeHHUE )KMBOTHOU KIIETKN», «CTpoeHHE
pacTUTENbHOU KiIeTKW», «CTpoeHne NpOKapruOTHYECKON
KJIETKU».

ObopydosaHue: CBETOBON MUKPOCKOI, MUKPOIIPENaparhbl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK

TPaHCIOPT BELIECTB (1aCCUBHbIH,
AKTUBHBIN ), YHAOIUTO3 ((haromnuros,
IUHOLMTO3), K301 TO3, KJIIETOYHAsI CTCHKA,
HYKJIEOU.

CpaBHMBATh MEKAY COO0OH 2yKapuOTHYECKHE
U IPOKAPUOTUYECKUE KIIETKH; OTMEYATh
CXOJICTBO U Pa3IMuus B CTPOCHUM KIIETOK
OaxkTepuil, )KUBOTHBIX, PACTEHUH U rpuOOB

3.8

Crpoenue
DYKapUOTHUECKOMN
KIJICTKHU

Huromnna3zma u ee opranouasl. OqHOMEMOpPaHHbBIE

OpraHOU bl KJICTKU: 9HC, arrapar FOJ'IL,Z[)KI/I, JIN30COMBEI.

[TomyaBTOHOMHBIE OPTAHOUIBI KJIETKW: MUTOXOHIPHH,
mnactuabl. [IporcxoxaeHre MUTOXOHAPUN U TIIACTHL.
Bunel nnactua. HememOpaHHble opraHou bl KJIETKU:
pUOOCOMBI, KIETOYHBIN IIEHTP, LIEHTPUOIN,PECHUYKH,
KryTuku. OyHKIM OpraHon10B KJIeTKH. BritoueHus.
SAnpo — perynsTopHblii HEeHTp KiIeTKU. CTpoeHue sapa:
saqepHas 000J104Ka, KapuoIuia3mMa, XpoMaTHH, SJIPHIIIKO.
XpoMocoMbl. TpaHCIIOPT BELIECTB B KIIETKE.
Jemoncmpayuu:

Ilopmpemeui: A. JleBenryk, P. I'yk, T. lIBann, M.
[neiinen, K. bap, P. Bupxos.

Tabnuyet u cxemvi: «CTpoeHHE IYKAPUOTHUECKOI
KJIeTKn», «CTpOeHHE JKMBOTHOM KIIETKNY», «CTpoeHUe
pacTUTENbHOM KIETKN», «CTpoeHUE MPOKAPHUOTUUECKON
KIJIETKW,

«Ctpoenue aapa kiaetkn». Obopydosanue: CBETOBOU

PackpsIBaTh coepkaHie TEPMUHOB U
HOHATHI: LUTOIIa3Ma, OPraHOU/IBI,
sHpaoIazmaTraeckas cetsb (JI1C), anmapar
I"onb kM, TU30COMBI, BAKyOJIb,
MUTOXOHAPHUH, TUTACTHIBI (XJIOPOILIACTHI,
XPOMOIIACTHI, JICHKOIIACTHI), pHOOCOMBI,
MHUKPOTPYOOUKH, KJIETOUHBINA IICHTP
(meHTpocoma), peCHUYKH, KTYTHKH,
BKJIFOUEHUS, SIPO, AEpHAst 000JI0UKa,
KapHoIUIa3Ma, XpOMaTHH, SJIPHIIIKO,
XPOMOCOMBI.

OnwuceIBaTh CTPOCHUE 3YKaPUOTHUYECKON
KJICTKH 110 H300paKeHUSIM U Ha
MUKpOIIpenaparax; KiaccuuuupoBaThb
OPTaHOM/IBI

B 3aBUCHUMOCTH OT OCOOCHHOCTEN MX
cTpoeHust (oqHOMEeMOpaHHEIE,
JIByMeMOpaHHbIe, HeMeMOpaHHBIe);




MHUKPOCKOII, MUKPOTIPENapaThl pACTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopusie u npakmuyeckue paboomot:
JlaboparopHast pabota Ne 2. «3ydeHne cTpoeHus KIETOK
pacTeHuid, ’KUBOTHBIX U OaKTepuil 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)

OMMCHIBATh (PYHKIIMH KaKJOTO OpraHOU A B
KJIETKE.

XapakTepu30BaTh KIETOYHOE AP0 KaK
MECTO XpaHEeHUsl, epeaadu (yIBOCHHUE
XPOMOCOM) H peann3anuu (TPaHCKPHUIIIINS)
HaCJIeICTBEHHON MH(POPMAITUH KIICTKH.
[lepeuncnsaTh U ONUCHIBATH KOMIIOHEHTHI
SA1pa ¥ UX QYHKIUY;

CxemaTH4HO U300pakaTh CTPOCHHE
PaCTUTENBHON U KUBOTHOW KJIETKH.
OOBACHATH OMOJOTUYECKOE 3HAYCHHE
TPaHCIOPTA BEIIECTB B KJIETKE

4 Tema 4. OOMeH BelecTB, UM METa0O0IN3M. ACCUMUIISIINS PackpeiBaTh copepxkaHre TEPMUHOB U
Ku3HenesTeIbHOCTD (nmymacTu4eckuii 0OMeH) U TUCCUMUIISIIIHS HNOHSITUN: OOMEH BEUIECTB U MIPEBPALLIEHUE
4.1 | kJeTkH (aHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO sHeprur (MeTadoJIn3M), aCCUMHUIISIINS,
OOMeH BelecTB. nporecca Merabonusma. Posib 3aKOHOB COXpaHEHUs IJIacTUYECKUi 0OMeH,
[Mnactuueckuit BEIIIECTBA M SHEPIMH B IOHUMaHUU MeTabonu3ma. Tunsl | ¢pochopuiinpoBaHue, NIEpeHOCUHUK TPOTOHOB,
oOmeH. DOTOCHHTES. oOMeHa BellecTB: aBTOTPO(DHBIN U TeTepoTpodHbIid. Posib | XeMocHHTES.
XeMOCHHTE3 (epMeHTOB B OOMEHE BEIIECTB U MpeBpallieH!u 3Heprun | OnuceBaTh (POTOCUHTES, MPOLIECCHI,
B kietke. ®orocunTes. CBeToBas M TeMHOBas (a3bl MPOTEKAIOIINE B CBETOBOW U TEMHOBOH (hase.
¢dorocunTesa. Peakuun gorocunTesa. PpPpekTuBHOCTD BoIsSBISTE NPUYMHHO-CIIEICTBEHHBIE CBS3H
¢otocuHTe3a. 3HaueHue (HOTOCUHTE3A JJIsl KU3IHU HA MEX/1y TIOTJIOIIEHUEM COJIHEYHON IHEPTUH
3emie. BiusHue ycnoBuii cpesibl Ha pOTOCUHTE3 U XJIOpopUIUIOM U cUHTE30M MoJiekyl ATO.
CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y CpaBHUBATh UCXO/HBIE BEILIECTBA, KOHEUHBIE
KYJIbTYPHBIX PACTCHHIA. MIPOJYKTHI M YCIIOBUS MPOTEKAHUS PEAKIUIl
XeMocHHTe3. XeMOCHUHTE3UPYIoIINe OakTepun. 3HaUeHUE | CBETOBOM U TEMHOBOM (ha3bl (POTOCHHTE3A;
XEMOCUHTE3a JJIs ’KU3HU Ha 3eMIIe. CpaBHUBaTh (POTOCHHTE3 U XEMOCHHTE3.
Jemoncmpayuu: OneHuBaTh 3HaueHUEe (POTOCHHTE3A U
Iopmpemeui: K. A. Tumupsses. XEMOCHHTE3a JUIsl )KM3HU Ha 3emJie
Tabauywvl u cxemwvi: «Xyoporiact», «POTOCUHTE3Y
4.2 | DHepreTuueckuii oOMeH DHepreTu4ecKkuii 0OMeH B KjeTke. Pacmenienue PackpsiBaTh coqiepskaHie TEPMUHOB H

BEILIECTB, BBIJICIICHUE U AKKYMYJIUPOBAHHE SHEPTUU B
KJIETKE. DTaIbl SHEPreTHIeCKoro ooMeHa. [ mukonus.
bpoxenue u ero Buabl

MIOHATHI: SHEPreTUIECKUI 0OMEH, TTINKOJIH3,
MOJIOYHOKHCIIOE OPOKEHHE, CITUPTOBOE
Opo’keHre, OMOJIOTHYECKOe OKHUCIICHHE,




KucnoponHoe okuciaeHue, WK KIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunrpoBanue. DPPeKTUBHOCTH
SHEPreTUYecKOro oOMeHa.

Jemoncmpayuu:

Tabnuyer u cxemvi: «Tunbl nutanus», «Metadosnuzm»,
«MUTOXOHAPUSY, « IHEPTETUYECKHI OOMEH»

KJIETOYHOE JbIXaHHE,

TUCCUMMIIALUS, (PEPMEHT.
XapakTepu30BaTh OOMEH BEIECTB U
IpeBpalleHne YHeprun (MeTaboyn3mM) KaK
OJTHO MX CBOMCTB KHBOTO.

[lepeuncnsiT 0COOEHHOCTH IIIACTUYECKOTO U
HHEPreTU4eCKOro 0OMeHa B KIIETKE;
yCTaHaBJIMBATh B3aUMOCBS3b MEXKIY HUMHU.
PaznuuaTh TUIIEI OOMEHA BEIIECTB B KIETKE:
aBTOTPOQHBIN U T€TEPOTPOPHBII.
OnuchIBaTh TAIbl SHEPrETUYECKOT0 0OMEHa
(TIOrOTOBUTENBHBINA, OECKUCIIOPOIHBIH,
KHCJIOPO/IHBIN) U CPAaBHUBATH UX MEXKIY
COOOM.

XapakTepru30BaTh PEAKLUH IIIMKOJIN3A,
OpO’KeHUs, KJIETOYHOTO JIbIXaHUs; BBIABIISATh
IPUYUHHO-CJIEICTBEHHBIE CBA3U MEXKIY
[JIMKOJIM30M, KJIETOUHBIM JIbIXaHUEM U
cuHTe30M Mosekyn ATO.

CpaBHuBath 3¢ (HEeKTUBHOCTh
0ECKHUCIOPOAHOTO U KUCIOPOAHOTO 3TANoB

4.3

Buocuures Oenka

Peaknun MaTpu4HOro cuHresa. I'eHernueckas
unpopmanus u JJHK. Peanu3zanus renernyeckoit
nH(pOpMaIUU B KIETKE.

I'eneTnueckuii koA v €ro cBOMCTBA. TpaHCKpUIIUA —
MmatpuuHblii cunte3 PHK. Tpancnsmus — 6uocunres

Oenka. Dtansl TpaHcsaiuy. KoaupoBanre aMHHOKHUCIIOT.

Poine pubocom B 6GuocuHTE3e Oenka.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos.

Tabauywvl u cxemwvi: «Ctpoenne [JHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE reHa», «CuHTe3 Oenkay,
«Penmukanus [JHK», «I'eHeTndecKkuii Koay.
Obopydosanue: moaenu- anmnukanuu «Yasoenne JJTHK

PackpsiBath coaepkaHre TEpMUHOB U
MOHITUM: TeH, TCHETUYECKUM KO,
MaTpPUYHBIA CUHTE3, TPAHCKPUIILIHS,
TPaHCIISIHS, KOAOH, aHTUKOJIOH,
pubocoma, IeHTpaIbHas I0TMa,
MOJICKYJISIpHAsE OMOJIOTHSI.

Ornpenenarb CBOMCTBA TEHETUUECKOTO KOAA
(TpUIIETHOCTH, OJTHO3HAYHOCTb,
BBIPOKJIEHHOCTh, YHUBEPCAILHOCTb,
HETIEPEKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OnuceIBaTh 3Tambl peaan3aiuu
HacJeACTBEHHON MH(OPMAIIH B KIIETKE.
CpaBHHMBATh peaklud MATPUYHOTO CUHTE3a




W TPAHCKPUIIIHA, «buocunres Oenka»

mostekys1 PHK u Genka B kietke

4.4 | Heknerounslie popMbl Hexknerounsle ¢popMmbl )kU3HU — BUPYCHI. McTopus PackpeiBaTh copepxkaHue TEPMUHOB U
JKA3HU — BUPYCHI otkpsITus BUpycoB (/1. . IBanoBckwuit). Ocobennoctu IIOHSATUN: BUPYC, BUPYCOJIOT s, KAIICUJI,
CTPOEHUS M JKU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru. | 6akrepuodar, Bupyc uMMyHoaeduuuta
bonesnu pacrenuii, ®KUBOTHBIX U YeJIOBEKa, BbI3bIBacMble | uenoBeka (BUY), oHkoreHHbIE BUPYCHI.
BUpycamu. Bupyc nmmynoznedunuta yenoseka (BUY) — | Xapakrepu3oBars BUPYChI KaK HEKJIETOUHYIO
Bo30ynutens CIIM/la. ObpaTHast TpaHCKPHUIILIKS, (dhopMy KU3HH; 0OCOOCHHOCTH CTPOSHUS U
peBepTasza u uHTerpasa. Ilpodunakruka KHU3HEJEATEIbHOCTH BUPYCOB.
pacnpocTpaHeHus! BUPYCHBIX 3a00JIeBaHUI. OnuceIBaTh KU3HEHHBIN LIUKI BUPYCOB
emoncmpayuu: UMMYHOJE(QHIINTA YEI0BEKa; pa3aInyaTh Ha
Ilopmpemui: [1. 1. IBaHOBCKUI. pucynkax BTM ((Bupyc TabauHo#l MO3auKH),
Tabnuysr u cxemol: «Bupyce», «baktepuodarny; Oakrepuodar, BIY.
«Ctpoenue u xu3HeHHbIN nuki Bupyca CITN/1a, OO00CHOBBIBATH M COOIIOAATH MEPHI
Oakreprodaray. IpOQUIAKTUKU PACIPOCTPAHEHUS BUPYCHBIX
Obopyoosanue: monens cTpykTypsl JJHK; marautHas 3a00seBaHui (pecmupaToOpHbIe, KEITYA0UHO-
Mozenb-ammInkanus «CTpoeHue KIeTKI» KUIIeYHbIE, KIemmeBoi sHnedanut, BUY-
MH)EKIMs)
5 Tema S. PazMHoOkeHHE KiteTouHbIi LUK, WK )KU3HEHHBIN [IUKI KJIETKH. PackpeiBaTh copepxkaHne TEPMUHOB U
U HHIMBHUAYAJIbHOE WuTepdasza u mutos. Ilponeccsl, nporekatomiye B MOHATHUM: KJIIETOUHBIN LUKII, HHTEep(a3a,
pa3sBHTHE OPraHU3MOB uHTepdasze. Pernmkanus — peakiys MaTpUYHOTO CUHTE3a | pelyIUIMKALMs, XpOMOCOMa, KapHOTHII,
JKW3HEHHBIN UK JHK. Ctpoenue xpomocoM. XpOMOCOMHBIN HabOp — TaIruIONIHBIN, TATIOMAHBIA XPOMOCOMHBIN
KieTku. Jlenenue KapuOTHIIL. J[MIIJIOUTHBIN U TallJIOUIHBIA XPOMOCOMHBIE Ha0Op, XpOMaTHU/Ibl; MUTO3 €0 CTa/INu:
KJIETKH. MHTO3 Habopbl. XpoMatusl. [luTomornueckre 0OCHOBBI npodasza, Mmeradasa, anadasa, Temodasa.
Pa3MHOXKEHHS U UHAUBUIYAJIbHOTO Pa3BUTHS OnuceIBaTh KU3HEHHBIN LUKII KIETKY;
5.1 opranu3moB. [lenenue kieTku — MuTo3. CTaluu MUTO3a. | EPEYUCIIATh U XapaKTepPU30BaTh EPHOIbI

[Iporecchl, MpOUCXOASIINE HA PA3HBIX CTAIUSIX MUTO3A.
buonornueckuii cMpicn muto3sa. [IporpamMmmupyemast
rubesnb KIETKH — aromnTo3.

Jemoncmpayuu:

Tabauyst u cxemol: «KneTouHblit UK, «Pernmukanus
JHK», «CTpoeHue XxpoMocoMbl», «MHUTO3»; MArHUTHAS
MOJIeTb-anmuInKanus «Jlenenue kinetku»; moaens JTHK.
ObopyoosaHue: CBETOBON MUKPOCKON M MHUKpOTIperiapaT
«KapnokuHes B KJIETKaX KOpEIIKa JIYKay.

KJIETOYHOI'O LIUKJIa, CPABHUBATh UX MEXKIY
COOOM.

OnuceiBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPTaHNU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHBI KIIETOK.
CpaBHUBATh CTalNNA MUTO3A.

Pa3znnuars Ha MuKpomnpenaparax

U PUCYHKaX CTaJU1 MHUTO3a.

PackpbIBaTh OMOJOTHUYECKUI CMBICT MUTO3a




Jlabopamopusie u npaxmuyeckue padoomol:
JlaboparopHast pabora Ne 3. «HabOmonenne MuTo3a B
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MHUKPOTIperapaTax»

5.2 | ®opMbl pa3MHOKEHHUS ®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecros0e U PackpbIBaTh conepkaHle TEPMUHOB U
OpraHU3MOB nosioBoe. Bupl 6€crosioro pa3sMHOXKEHUS: I€TICHUE MOHATHUM: pa3MHOKEHUE, KJIOH, I10JI0BbIE
Ha/IBO€ U TOYKOBAHHUE OJTHO- U1 MHOTOKJIETOYHBIX, KJIETKH (raMeThl), IHIeKIIeTKa,
CropooOpa3oBaHue, BEreTaTHBHOE Pa3MHOKEHHE. CIIEpPMAaTO30M /1, 3Ur0TA, JIEJIEHUE HAJBOE,
HckyccTBeHHOE KIIOHUPOBAHNUE OPraHU3MOB, €r0 IIOYKOBaHHUE, CIIOPYJIALMS, (PparMeHTaIus,
3HAYEHUE JIJIS CEJICKLIUU. BEreTaTUBHOE Pa3MHOXKEHHE, CEMEHHOE
[TonoBoe pa3MHOXKEHME, €ro OTIANYUSA OT OECIOIoro. pa3sMHOXKEHUE, ONbUICHUE, TBOWHOE
Jemoncmpayuu: OILJIOIOTBOPEHUE, ITOJIOBBIE KEJIE3bI,
Tabnuyel u cxemvi: «POPMbI pa3MHOKEHUS CEeMEHHUKH, SIMYHUKH, OTJIOJOTBOPEHUE
OpPraHU3MOBY, «/IBOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX | (Hapy>KHOE, BHYTPEHHEE).
pacTeHuil», «JleneHne KineTku 6akTepumn», XapakTepu30BaTh OCOOCHHOCTH U 3HAYCHHE
«BereraTuBHOE pa3zMHOXKEHUE pacTeHUu», «CTpoeHne 0€ecr010ro U MOJI0BOIr0 CIOCOO0B
MIOJIOBBIX KJIETOK» pPa3MHOKEHUS.
Boiaensate Bubl 6€Cronoro pa3sMHOKEHUS;
BBISIBIISITH B3aUMOCBSI3U MEXAY GopMaMu U
croco0aMu pa3MHOXKEHUS, U UX
OMOJIOTMYECKUM 3HAUECHUEM.
Bnanets npuémamu BereTaTUBHOTO
Pa3sMHOXKEHUs KyJIbTYPHBIX PacTeHUH (Ha
MpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIE KIETKU:
SAULIEKIJIETKH, CTIEpMaTO30U/Ibl; BBISBIIATh
0COOEHHOCTH UX CTPOCHHS
5.3 | Meiio3 Meiio3 PackpeiBath conepkaHue TEPMUHOB U

Craauu Meiiosa. [Tporeccel, mpoucxoasime Ha CTaausX

Mmeio3a. Ilopenenue XpOMOCOM B Meko3e. KpOCCI/IHFOBCp.

buonornueckuii cMbICIT M 3HAYEHUE MEi103a.
Jemoncmpayuu:

Tabnuywl u cxemol.: «Jlenenune kiaeTkm», «Mero3y.
Obopyodosanue: moaens JIHK; maruuTHas MoJienb-

MOHSTUI: ME103, KOHBIOTAIUs XPOMOCOM,
nepekpeCT (KPOCCUHTOBEP) XPOMOCOM,
TraMeThl.

XapakTepu3oBaTh MEH03 Kak CIoco0
KJIETOYHOTI'O JICJICHHS, OIIMCHIBATH MEHO3 IO
CTaJusIM; CPaBHUBATh CTAIUM Mei03a 1




allIlJIMKaIuA «HCJ’IGHI/IG KIICTKH»

MHTO3a.
Paznuuars Ha pucyHKax cTajiuu Meio3a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHHUE
Mmeiios3a

5.4 | OOpa3oBaHue U pa3BUTUE I"amerorenes — npoiecc 00pa3oBaHus MOJOBBIX KIETOK y | MOHSATHI: raMeTOreHes, criepMaToreHes,
MIOJIOBBIX KJIETOK. KHUBOTHBIX. [10JIOBBIE XKee3bl: CEMCHHUKH U SIMUHUKH. 0OT€HE3, CIIEPMAaTO30U]], AKPOCOMa,
OmogoTBOpeHue OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK — FaMeT SIMIIEKJIeTKA, OIS PHbIE TEIbIIA.

(cnepmaro3ou/, STMIIEKIIETKA) — CIEPMATOreHe3 U XapakTepu3oBaTh 0OCOOCHHOCTH
oorene3. OCOOEHHOCTH CTPOCHUS SAUIIEKIETOK U ramMeToreHesa y >KUBOTHBIX U €T0 CTaJHH;
cnepmaro3onioB. OmionorBopenue. [lapreHorenes. TIOJIOBBIC KJICTKH )KHBOTHBIX U OMUCHIBATH
Jlemoncmpayuu: MPOIECC UX PA3BUTHSI.
Tabnuyet u cxemsi: «IIpsMoe 1 HeTIpsIMOE pa3BUTHEY, CpaBHHBATH CIIEpPMATOTEHE3 M OOTCHE3.
«["ameToreHes3 y MICKOMUTAONIUX U YETTOBEKaY. OnuceiBaTh OIIOAOTBOPEHUE,
Obopyoosanue: moniens MeTada3zHON XPOMOCOMBI, OMOJIOTMYECKOE 3HAUEHHE OTUIOIOTBOPEHUSI
MHUKPOCKOII, MUKpoTpenapatsl «CriepMaTo3oubl
MJIEKOITATAOIIETO», «SIHIIEKIeTKa MIEKOIUTAIOILET 0.
Jlabopamopuvle u npakmuueckue papomut:
JlabopaTtopHas padota Ne 4. «3ydeHue ctpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX MHKpPOIpenapaTax»

9.5 | MunuBuyansHOE NunuBuayanbHOE pa3BUTHE (OHTOTEHES). PackpsiBaTh conep:kaHre TEPMUHOB U

pPa3BUTHEC OPTraHU3MOB

DOMOpHOHANTBHOE pa3BUTHE (IMOpUOTEHE3). DTarbl
SMOPHOHAIBHOTO Pa3BUTHSI Y IO3BOHOYHBIX KUBOTHBIX:
npoOseHue, racTpyisiliys, OpraHOTeHes.
[TocTambpuoHanbHOE pa3BuTHE. THUIIBI
OCTAMOPHOHAIBHOTO PA3BUTHSA: IPSIMOE, HE MPSIMOE
(mmunHOYHOE). Bniusinue cpenbl Ha pa3BUTHE
OpPraHu3MoB; (PaKTOPbI, CHOCOOHBIE BHI3HIBATh
BPO’KJICHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOIO
pacTeHUsI: CTPOEHUE CEMEHH, CTaJIUU Pa3BUTHSL.
Jemoncmpayuu:

Tabnuyet u cxemvi: «OCHOBHBIE CTaJUN OHTOI'€HE3a»,
«IIpsAmoe u HenpsiMOe pa3BUTHEY, «/|BOMHOE
OIJIOJIOTBOPEHHE y IIBETKOBBIX PACTEHUID)

HOHSATHI: OHTOT€HE3, SMOPUOTEeHE3, 3Ur0Ta,
npoOneHue, 6JacToMepsl, MOpyJia, 6J1acTyna,
OnacTolenb

ractpyia, HelpyJsa, OpraHoreHes;
3apOJIBIILIEBHIE JIUCTKU: IKTOIEPMa,
Me307iepMa, SHTO/IepMa;
OCTAMOPHOHAIIBHOE Pa3BUTHE: MIPSAMOE U
HeTpsiMoe (JINYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIopa, NbUIbLEBOE 3EPHO,
CIIEPMUH, 3apPOJIBIIIEBBIM MEIIOK, IBOMHOE
OIIOIOTBOPEHHUE.

Omnpenensitb 3Tanbl SMOPUOHATILHOTO
Pa3BHUTHS XOPAOBBIX HA CXEMaxX U
npenapaTax U OMUCHIBATh MPOIIECCHI,
IIPOUCXOJISIINE HAa KAXKIOM JTaIle.




CpaBHHMBATH IIEPUOJIBI OHTOTCHE3a; TIPSAMOE 1
HenpsMoe (JINYNHOYHOE)
MOCTAIMOPHOHAIBLHOE PA3BUTHE, 3aPOIBIIIH
YeIIOBEKa U IPYTUX XOPJOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAUYEHUE
pa3BHUTHS ¢ METAaMOP(O30M; OTPULIATEITHHOE
BJIUSIHUE JIKOTOJIsI, HHKOTHHA U APYTHUX
TEPATOTCHHBIX (DAKTOPOB HA Pa3BUTHE
3apoIbIllia YeJIOBeKa.

OnuceIBaTh MpoLecc ABOHHOTO
OTLIIOJIOTBOPEHUS Y IIBETKOBBIX PACTEHUN

6 Tema 6. [Ipenmer u 3a1auu reHeTUKU. PoJib IUTOJIOT UM U PackpeiBaTh copepxaHre TEPMUHOB U
HacaeacTBeHHOCTH 1 SMOPHOJIOrUY B CTAHOBJICHUH M'eHETUKHU. Bxias HOHATHI: T'eH, TeHOM, TeHOTuI, (peHoTur,
H3MEHYHBOCTH POCCHUHCKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE XPOMOCOMBI, AJIJIEJIbHBIE Te€HBI (AJIJIENIN),
OPraHu3MoB TeHEeTUKU. MeTo/Ibl TeHETUKU (THOPUA0IOTHYECKUA, TOMO3UI0Ta, T€TEPO3Ur0Ta, JOMUHAHTHBIN

6.1 | I'eneruka — Hayka o LUTOT€HETUYECKUH, MOJIEKYJIIPHO-T€HETUYECKUIA). MpHU3HaK (TeH), pelecCUBHBIN IpU3HAK (TeH),
HaCJIEACTBEHHOCTU U OcHoBHbIE reHeTHYeCKHE NOHATHS. [ eHeTHueckas qucTas IMHUS, THOpU/I.
U3MEHYUBOCTH CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpELIMBaHUM. [lepeuncnsts U XxapakTepu30BaTh METObI
Jemoncmpayuu: TeHETUKHU: THOPUI0JIOTHUECKUH,
Ilopmpemui: I'. Mennens, T. Mopran, H. 1. Basunos, C. | muToreHeTMUeCKuil, MOJEKYIISIPHO-
C. Yersepuxos, H. B. Tumoctees-PecoBckuii. TeHEeTUYECKMI; JOMHUHAHTHBIC U
Obopydosanue: MOAEb- aNINIMKaLN «MOHOTHOPUIHOE | PELleCCUBHBIE IPU3HAKU PACTEHUN U
CKpelIBaHuey, repdapuii «I'opox moceBHOM» KUBOTHBIX.
[Tonp30BaTbCs reHETUYECKON
TEPMHHOJIOTHEN U CUMBOJIMKON AJIs 3aIIUCU
TeHOTUITUYECKUX CXEM CKpEIIMBaHM
6.2 | 3akOHOMEpHOCTH 3aKOHOMEPHOCTH HACJIEI0BAaHUS IIPU3HAKOB, PackpeiBaTh copepxkaHre TEPMUHOB U
HACJIEJOBAHUA ycraHoBieHHbIe ['. Mennenem. Monorudpuanoe MOHSTHI: MOHOTUOPUIHOE CKPEIINBAHUE,
IIPU3HAKOB. CKpelIBaHue. 3aKOH eAMHO00pasns THOPUIOB NepBOro | (heHOTUIUYECKUE TPYIIIHI,
Mounorubpunnoe nokosieHus. [IpaBuno noMmuHupoBanus. 3aKOH TUOPUAO0IOTHYECKUIA METO/T, YUCThIE JTUHHH,
CKpEIlMBaHHE pacIleIIeHusl IPU3HAKOB. [ NII0Te3a YNCTOTHI FaMeT. JIOMUHHUPOBAaHKE T€HOB (TI0JIHOE, HEMOJIHOE),

[TonHOE M HETIOTHOE TOMUHUPOBAHUE
Jemoncmpayuu:

Ilopmpemeur: I'. MeHnenb.

Tabauyst u cxemovl: « MOHOTHOPHUTHOE CKPEIIMBAHKE U

pacHierieHIe B TIOTOMCTBE.
OnuceiBaTh METOIUKY IIPOBEICHUS

I'. MenaeneM onbITOB MO U3YyYEHHIO
HAaCJIEA0BaHUs OJHOU Napbl IPU3HAKOB Y




€ro HUTOr€HETHYECKasi OCHOBA», «3aKOH PacCIICIUICHUS U
€ro IUTOreHeTHYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT.

Obopyodosanue:

MoIeTU-anIuKauuu «MOHOTHOPUAHOE CKPEIIMBAHUEY,
«HemonHOEe noMUHUpPOBaHUEY, Tepbapuii «I'opox
IIOCEBHON»

ropoxa MoceBHOTO.

PackpbiBaTh copepkaHne 3aKOHOB
eIMHO00pa3us THOPUIOB TIEPBOTO
MTOKOJICHUS ¥ 3aKOHA PaCIICTIIICHUS.
OOBACHATH TUMOTE3Y YUCTOTHI TaMeT.
3anuceiBaTh CXeMbl MOHOTHOPHUIHOTO
CKpEIIUBaHUS, OOBACHATH €r0
IIUTOJIOTUIECKIE OCHOBBI U PEIIaTh
TeHeTUYECKUE 3a]]a4i Ha MOHOTHUOPHIHOE
CKpEIIMBAHNE

6.3 | JuruGpugHoe JurnbpuiHoe cKpeuBaHue. 3aKOH He3aBUCUMOI0 PackpeiBaTh copepxkanue TEPMUHOB U
CKpelMBaHHUE. 3aKOH HacjeA0BaHUs NIpU3HAKoB. [{uToreneTnyeckne OCHOBBI TOHSATHI: TUTHOPUAHOE CKPEIIMBAHHE,
HE3aBHCHMOT'0 JUTHOPUIHOTO CKpeIMBaHUs. AHATU3UpYOILee aHAJIN3HUPYIOILIEE CKPEILUBAHUE.
HAaCJIEI0BaHUA ckpenuBanue. Vcronb30BaHne aHAM3UPYIOLETO OnuceiBath onbIThl ['. Menaens no
IIPU3HAKOB CKpELIMBAHUA AJIS OIIpeeNICHHsI FTeHOTHIIa 0COOu. W3YYEHHUIO HACJIEI0BaHUs ABYX I1ap

Hemoncmpayuu: IIPU3HAKOB y TOPOXa MOCEBHOTO.
Ilopmpemui: I'. Mennens. PackpsiBaTh coaep:KaHue 3aKOHA
Tabnuyer u cxemvl: «JIUTHOPUIHOE CKPELIBAHUEY, HE3aBHUCHMOI'O HACIEAOBAHUS IPU3HAKOB.
«{uTonornueckue OCHOBBI JUTMOPUIHOTO [IpuMeHATh MATEMAaTUYECKUN PACUET C
ckpemuBanusa». Obopyodosanue: MOAEIb- ANTUINKALUS ITOMOIIIBI0 METO/1a IEPEMHOKEHUS
«lurubpuiHoOe CKpeluBaHue BEPOSITHOCTEN U 3aIIUCH C IIOMOIIBIO
(hEeHOTUNTNYECKUX PAJAUKAIIOB pAaCUICIIICHUS
IPU3HAKOB Y TOTOMKOB O (DEHOTHUILY U
TE€HOTHITY.
3anuchIBaTh CXEMbI TUTHOPUIHOTO
CKpEIINBaHUS, OOBACHATH €T0
LIATOJIOTUYECKUE OCHOBBI U PEILAThH
TreHeTUYEeCKUE 3a]]Jaul Ha AUTUOpUHOE
CKpELIMBAHNE

6.4 | CueruteHHOE CuenieHHOe HacleoBaHue nmpusHakoB. Pabota T. PackpsiBaTh conep:kaHre TEPMUHOB U
HACJICI0BAHUE MopraHa 1o CIEIUIEHHOMY HacCJIEI0BAHUIO T€HOB. MIOHSATUN: CLEIIJIEHHOE HACJIEJOBaHUE
IIPU3HAKOB Hapymienue cuenennus reHoB B pe3yJIbTaTe MIPU3HAKOB, PEKOMOUHAIINS T'€HOB,

KPOCCUHIOBEpPA. XpOMOCOMHAas1 TEOPUs
HACJIEICTBEHHOCTH.
I'eHeTHYECKHE KApTHI.

TEHETUYECKHE KapThl XpPOMOCOM, MOPraHua.
Ha3piBaTh OCHOBHBIE NIOJIOKEHUS
XPOMOCOMHOM TEOPUM HACIEACTBEHHOCTH T.




Jemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabauywvl u cxemvi: «Meito3y», «I'eHEeTHUECKHE KapPThI
pacTeHul, )KUBOTHBIX U YEJIOBEKA», «B3anmoencTeue
AJUIETIbHBIX TEHOBY.

Obopydosanue: mukponpenapar «J{po3oduna» (HopMma,
MyTanuu GOpMBI KPbUIHEB  OKPACKH Tella), MUKPOCKOTI,
Mozenb-anmukaus «llepekpéct xpoMocom.
Jlabopamopuvie u npaxmuueckue padomal:
JIaGoparopHas padota Ne 5. «/3yueHne pe3ynbpTaToB
MOHOTHOPHUIHOTO U AUTHOPUIHOTO CKPEIIMBAHUS

y 1p030(UIIBI HA TOTOBBIX MUKPOIIPETapaTax»

MopraHna; pacKpbIBaTh COIEpKaHUE PAOOTHI
T. Moprasa 1o cuenjieHHoMy
HACJICIOBAHHIO T€HOB M IIPUYHHBI
HapylmcHus COCIVICHUA MCXKAY I'CHAMU.
3anuchIBaTh CXEMbI CKPEIIUBAHUS TIPH
CLICIVICHHOM HACJICAOBAaHUH, OOBICHITh
MPUYHHBI PEKOMOMHAIIUN TEHOB, ONIPEICTIATh
YU CJIO I'pyIl CHCIUICHHA I'CHOB,; pCIIATh
IeHEeTHYECKHE 3aJ]a4i Ha CLEIUICHHOS
HacJieJJOBaHHE

6.5 | I'eneruka noma. I'enernka nosna. XpoMOCOMHOE ONpPEAEIICHUE T10JIa. PackpeiBaTh copepxkanue TEPMUHOB U
HacnenoBanue AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHsle U HOHSITUN: XpPOMOCOMHBINH HaOOP, ayTOCOMBI,
IIPU3HAKOB, CLIETIICHHBIX rereporaMeTHble opranu3msel. HaciieoBanyue Npu3HakoB, | IOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN MO,

C TI0JIOM CLEIJICHHBIX C IIOJIOM. reTeporaMeTHBIN MOJI, CLEIUIEHHOE C TI0JIOM

Jemoncmpayuu: HACJIEI0BAHKE IIPU3HAKOB.

Ilopmpemeur: I'. Mennens, T. Mopran, H.W. BaBuiios. OOBACHATH IUTOJOTHYECKHUE OCHOBBI

Tabnuyel u cxemvi: «I'eHeTHKA 10J1aY», «3aKOHOMEPHOCTH | XPOMOCOMHOI'O MEXaHH3Ma OINpe/IeeHUs

HaCJeA0BaHMs, CIEIUIEHHOTO € MOJI0M», «Kapuotumsl 110J1a Y Pa3JIM4HbIX OPraHU3MOB.

YEJI0BEKa U JKUBOTHBIX» CpaBHUBATh 3aKOHOMEPHOCTH HACJIEIOBaHUS
IIPU3HAKOB, CIICIUICHHBIX U HE CLICTUICHHBIX C
noJioM. PemaTe reHeTH4ecKue 3a1a4u Ha
HAaCJIEA0BAHUE CLETUICHHBIX C MOJIOM
IIPU3HAKOB

6.6 | I3MEeHUYHBOCTS. N3menunBOCTh. BHbl H3MEHYMBOCTH: PackpsiBaTh conep:kaHre TEPMUHOB U
Henacnencreennas HEHACIIEJACTBEHHAs U HacleACTBEeHHas. Ponb cpenbl B MIOHSATUN: U3MEHYUBOCTD, HACIIEICTBEHHAS
U3MEHYMBOCTh HEHACJIEACTBEHHON N3MEHUNBOCTH. XapaKTepUCTUKA M3MEHYMBOCTh, HEHACJIE/ICTBEHHAS

MOAU(HUKAITMOHHON U3MEHUYNBOCTH. BapuaimoHHbIH psijg
Y BapuannoHHas kpuBas. Hopma peaknnm npusHaka.
KonnuecTBeHHbIE 1 KaYECTBEHHBIE MPU3HAKU U UX HOpPMA
peakmuu. CBoicTBa MOAN(DUKAITMOHHOW N3MEHYHBOCTH.
Jemoncmpayuu:

Tabnuywl u cxemol: «BUIBI N3MEHYUBOCTH,
«MoaudukanmoHHass U3MEHYNBOCTD.

W3MEHYUBOCTh, MOAU(DHUKAITMOHHAS
W3MEHYUBOCTH, BAPHAIIMOHHBIN PSJI,
BapUaHTa, BapuallMOHHAsl KpUBasi, MPU3HAK,
HOpMa peakiuu, KOJIMYECTBEHHbBIE U
KaueCTBEHHbBIC MTPU3HAKHU.
KaccudunmpoBaTs BUIBI U3MEHYUBOCTH 1
BBIABJIATE UX




Jlabopamopusie u npaxmuyeckue padoomol:
Jlaboparophast pabora Ne 6. «3y4yeHue
MOAU(PUKAIIMOHHON U3MEHUNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOM»

OHoJIOrnYecKre 0COOEHHOCTH.

[epeuncasTs cBocTBa MOAU(PUKAITMOHHON
M3MEHYUBOCTH U OOBICHATE €€ 3HAYEHUE I
OpPTaHU3MOB.

PasznnuaTh KOIMYECTBEHHEIE U
KaueCTBEHHBIC IPU3HAKHU; CTPOUTH
BapUAIMOHHBIA PsJl, BAPUAITMOHHYIO
KPUBYIO, BBIYHUCIIATh CPEIHEE 3HAUCHUE
MpU3HAaKa

6.7 | HacinencTBennas HacnencrBeHHas, niny reHOTUIIHYECKAsi U3MEHUNBOCTb. PackpsiBaTh conep:kaHue TEPMUHOB U
M3MEHYUBOCTh Komb6unatuBHast ©13MEHUYNBOCTH. Mei03 U MOI0BOit MOHSATUI: HACJIEICTBEHHAs! N3MEHUYHUBOCTb,
MpoIecC — OCHOBAa KOMOMHATUBHON M3MEHUMUBOCTH. KOMOHMHATHBHAsI U3MEHUUBOCTb,
MyTtanmonHasi U3MEHUYUBOCTb. MyTallMOHHAs] U3MEHUYNBOCTh, MyTAHT,
Knaccugukanusa Myranuuii: reHHbIE, XpOMOCOMHBIE, MyTAalMU: T€HHbIE, XPOMOCOMHBIE,
T€HOMHBIE. T€HOMHBIE; MMOJIUIUIONUS, aHEYTITONAMS,
YacroTa v npuurHbl MyTaluil. MyrareHHble (GaKTOpBbI. MYyTareHsbl.
3aKOH rOMOJIOTMYECKUX PSJIOB B HACIIEICTBEHHON XapakTepru30BaTh HACIIEICTBEHHYIO
n3menunBocty H. . BaBunosa. Buesnepnas W3MEHUYUBOCTb; (OPMYIUPOBATH 3aKOH
HACJIEACTBEHHOCTh U U3MEHUYUBOCTD. TOMOJIOTHYECKUX PAZOB B HACIIEICTBEHHOU
Jemoncmpayuu: m3menunBocTy H. V. BaBunoBa u 00BsACHATH
Ilopmpemui: . ne @pus, H. 1. BaBunos. €ro 3Ha4eHue Uit OMOJIOTUU U CENEKIINU.
Tabauywl u cxemwvl: «MyTanoHHAs KnaccudumupoBaTs MyTanuu: reHHbIE,
U3MEHYUBOCTBY. XPOMOCOMHBIE, TECHOMHBIE U TIPUBOJUTH
ObopydosaHue: MUKPOCKOI, MUKpOMpenapar MIpUMepbI MyTaIHii.
«Jlpo3oduna» (Hopma, MyTartuu GOPMbI KPBUTBEB U OOBACHATH MPUYUHBI BOSHUKHOBEHHS
OKpacka Teja); KOMHaTHbIE PaCTEeHUs C TIECTPO MyTalul, posib PaKTOPOB-MYTareHoOB.
OKPacKOH JINCTHEB. CpaBHUBaTh BUbI MyTalluii; BBISBIISTD
Jlabopamopuvie u npaxmuueckue padomol: MIPUYUHBI HACIEACTBEHHON U3MEHUYNBOCTH,
JlaGopartophas pabota Ne 7. «AHanu3 MyTauuii y HCTOYHUKU MYTareHOB B OKPYXKaIOILIEH cpenie
Ipo30¢uibl Ha TOTOBBIX MUKpOIIpEnapaTax» (KOCBEHHO).
XapakTepru30BaTh BHEAIEPHYIO
HAaCJIEACTBEHHOCTh U U3MEHUYHUBOCTD
6.8 | I'eneruka yemoBeka I'eneruka uenoseka. . Kapuorun ueoseka. PackpeiBaTh copepxaHre TEPMUHOB U

OCHOBHBIC METO/IbI TEHETHKHN YeJIOBEKA!
reHEaIOrMYeCKH, OJIM3HELIOBBIM, [IMTOT€HETUYCCKHIA,

MOHSITUI: KApUOTHUI YEJIOBEKA,
IATOTreHETHUECKUIT METO/I, TeHeaJOornueCKuit




OMOXMMHYECKUN, MOJIEKYJIIPHO-TEHETUYECKUH.
CoBpeMeHHOE OIpeIeIeHNE TEHOTUIIA: TOJTHOTEHOMHOE
CEKBEHHUPOBAHHE, TCHOTUIHPOBAHUE, B TOM UHUCIIE C
nomoiesio IT[P-ananu3a. HaciaeacTBeHubie 3a001¢BaHUs
yelloBeKa: TeHHbIe 00JIe3HH, 00JIE3HU C HACIEACTBEHHOMN
MPEIPACIOI0KEHHOCTBIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTHnueckue U TeHepaTUBHbIC MyTalluu

CrBonosble knetku. [IpuHnuns! 370poBoro odpasa
KU3HU, TUaTHOCTUKU, TPODUITAKTHKY U JICUCHUS
TCHETHYECKUX OoJie3He. MeauKo-TeHeTHIeCKOe
KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAUIIMHCKOW TeHETUKH B
MIPEIOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI
YeloBeKa.

Jemoncmpayuu:

Tabnuysr u cxemol: «HacnenoBanue pesyc-pakropay,
«I"eHeTuka rpymnm KpoBu».

Jlabopamopuvie u npakmuueckue padomoi:
[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHaIu3

METO/I, POAOCIOBHBIE, OJIN3HEIIOBBINA METO,
HacJIeCTBEHHbIC 00Ie3HU: (MOHOTCHHBIE, C
HACJIEJCTBEHHOM MPEAPacoI0KeHHOCThIO,
XPOMOCOMHBIE), MEAUKO-TEHETHYECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnsaTb 0COOEHHOCTH U3Y4YEHUS
TeHETHUKH YeJIOBEKa; IPUBOJUTH IIPHMEPEI
HAcJIeJCTBEHHBIX OOJIE3HEH UelIOBEKa,
XapaKTepHU30BaTh METOJIbI HX
pOQHIAKTUKN; 00OCHOBBIBATh 3HAYCHUE
MEIMKO-TEHETUIECKOTO
KOHCYJIbTHPOBAHHSI.

BBISABIATE M CpaBHUBATH MEXKIY COOOH
JIOMUHAHTHBIC ¥ PEIIECCUBHBIC TIPU3HAKU
YeJIoBeKa.

CocTaBnsTh U aHAIN3UPOBATH POJJOCIIOBHBIE
YeJI0BeKa

6.9 | O0oOuieHue no reme POJIOCTIOBHBIX YEIOBEKa
7 Tema 7. Cestekuusi CenekIust Kak HayKa M MpoIecc. 3apoKIeHue celeKiuu | PackpwiBaTh cofiepykaHie TEPMUHOB U
OPraHM3MOB, OCHOBBI u nomectukanus. Yuenune H. . BaBunoBa o nentpax HIOHSTHH: CENEKLUs, COPT, IOPO/a, IITaMM,
OMOTEXHOJIOTHH MHOFOO6paSI/I$[ " IPOUCXOKIACHUA KYJIbTYPHBIX JOMECTHKaIIUA, UJIU OJOMAIlIHUBAHHUCEC,
7.1 | Cenekuus Kak HayKa U pacteHuit. LIeHTpbI MPOMCXOXKICHHS TOMAIIHUX IIEHTPBI MHOTOO0pa3Hsi U IPOUCXOXKICHHS

npouecc . Meroasl 1
JIOCTUKEHUS CEJIEKIUU
pPacTeHUH U KUBOTHBIX

XKUBOTHBIX. COpT, MOpOIa, MITAMM.

Jemoncmpayuu:

Ilopmpemeu:: H. V1. BaBunos.

Tabauyst u cxemor: kapta «L{eHTpbl MHOTOOOpa3us 1
MPOUCXOKACHUS KYJIBTYPHBIX pacTeHui», «Ilopossr
JIOMAIIIHUX )KUBOTHBIX», «CopTa KyIbTYpPHBIX PACTEHUN».
ObopyoosaHnue: MK TII0JI0B U KOPHETUIOIOB JTUKUAX
(hopM U KyIbTYpHBIX COPTOB PACTCHHIA; repOapuii
«CenbCKOX035MCTBEHHBIE PACTECHUS»

CoBpeMeHHbIE METO/IbI CeNleKIIU. MaccoBblii 1
WHIMBUIYAIBHBIA OTOOPHI B CENIEKIINU PACTCHUM U
YKUBOTHBIX.

KYJIbTYPHBIX PaCTEHUU U KUBOTHBIX,
TUOpUAM3AIINS, HCKYCCTBEHHBINH OTOOP.
HazwiBaTh 11 cpaBHUBATH OCHOBHBIE ATAITbI
Pa3BUTHS CEIEKIIHUH.

N3narate yuenne H. . BaBuiosa o nieHTpax
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTCHUIA;
pas3nuyaTh IEHTPHI Ha KapTe MUPa,
CBSI3BIBATh UX MECTOIIOJIOXKCHUE C OYaramMmu
BO3HUKHOBEHUS JPEBHEUIINX [IUBUIIA3AIIUAN.
CpaBHHBaTh COpTa KYJIbTYPHBIX PACTEHUH,
MOPO/Abl TOMAITHUX KUBOTHBIX U UX JUKHUX
MIPEAKOB.




OueHka s3kcTepbepa. biin3kopoICTBEHHOE CKpELMBaHNE
— uHOpuaunr. Yucras nunus. CKkpelnBaHue YUCThIX
nuHui. ['ereposuc, nim ruOpuaHas cuia.
HeponcTBeHHOE cKkpemmyBanue — ayTOpHINHT.
Otnanénnas ruOpuan3anus U €€ yCIexu.
HckyccTBEHHBINM MyTareHes3 ! MOJy4eHUE TOJIUILIIONI0B.
JlocTrxxkeHus cesekuuu

pacTeHui, ’KUBOTHBIX U MUKPOOPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemuwi: 1. B. Muuypus, I'. JI. Kaprieuenko, M. ®.
HBaHoB.

Tabnuyer u cxemsi: «OTHATCHHAS THOPUANZALIUY,
«Pabote! akanemuka M. @. MBanoBay, «lloaumionausy.
ObopyoosaHnue: MK TII0JI0B Y KOPHETUIO0B JTUKUX
(hOopM U KyIbTYpHBIX COPTOB PACTCHHIA.
Jlabopamopmusie u npakmuyueckue padomoi:
Okckypcusi «OCHOBHBIE METOBI U JJOCTHIKEHHS
CEJICKIIUU PACTECHUHN U )KMBOTHBIX (Ha CEJIEKITHOHHYIO
CTaHIIHIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN
YY9aCTOK WJIM TeTTHYHOE X031 CTBO)

OueHuBaTh poJib CENEKIN B 00ecTieueHUN
IIPOJIOBOJILCTBEHHON O€3011aCHOCTH
YeJI0BE4eCTBa

PackpsiBath cosiepkaHre TEPMUHOB U
MOHSTUHN: UCKYCCTBEHHBIA OTOOP, MacCOBBIN
0TOOp, MHAWBUIYAIBHBINA 0TOOD, SIKCTEPhED,
OJIN3KOPOJICTBEHHOE CKpEIIMBaHKE, YHCTas
JIMHUS, TETEPO3UC, HEPOJICTBEHHOE
CKpeIllMBaHNe, HICKYCCTBEHHBIN MyTareHes,
nonutuionasl. CpaBHUBATH POPMBI
UCKYCCTBEHHOT'O 0TOOpa (MaccoBOro
WHJIUBUIYaJIbHOTO), BUBI TUOPHUAM3AIIUN
(61IM3KOPOICTBEHHOW U OTJIAJICHHOH ),
CIOCOOBI MOJYYEHUSI TTOJTUTIIIONUTIOB.
IIpuBOANTE IPUMEPHI JOCTUKEHUM
CEJIEKIIUY PACTEHHI U 5KUBOTHBIX

7.2

buorexHomorus kak
OoTpacyib IpOU3BOACTBA

buorexHonorus kak orpaciib Mponu3BOJCTBA. [ eHHas
UHXeHepus. JTansl co3aanus pekomOunanTHow JIHK u
TPAHCTEHHBIX OpraHn3MoB. KieTouyHas nHKeHepus.
Kierounsle KynpTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE
pactenuii. KnoHnpoBaHue BBICOKOITPOYKTUBHBIX
CENIBCKOXO35MCTBEHHBIX OPTAHU3MOB. JDKOJIOTMYECKUE U
STHYECKHUE MTPOOIEMBI.

I'MO — renetnuecku MOAUPUIIMPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauywl u cxemvi: «OOBEKTHI OMOTEXHOJIOTUNY,
«KiieTounble KyabTyphl U KIOHUPOBAHHEY,
«KoHCTpynpOBaHue U IEPEHOC T€HOB, XPOMOCOM»

PackpeiBaTh copepxaHne TEPMUHOB U
MOHATHI: OMOTEXHOJIOT S, KIIETOYHAs
WH)XCHEpUS, TeHHas! NH)KEHEPHUSI,
KJIOHUPOBaHHUE, TPAHCTEHHBIE OPraHU3MBI,
I'MO (renetndecku MOIUGPHUIMPOBAHHBIE
OpPTraHU3MBI).

XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib NPOU3BOJCTBA, OCHOBHBIE
JOCTHKEHUsS] OMOTEXHOJIOTHH B 007acTH
MIPOMBIIIIJIEHHOCTH, CETLCKOTO X0341UCTBA U
MEIUIIVHBI.

[lepeuncasaTh U XapakTepU30BaTh OCHOBHBIE
METOBI M JOCTHXKEHUSI OMOUHKEHEPUH.
OO0cy)aaTh HKOJOTUYECKUE U ITUUECKUE
ACIEKThl HEKOTOPBIX MCCIEAOBAHNUN B




00J1aCTH OMOTEXHOJIOTHH (KIIOHUPOBAHUSA,
HCKYCCTBEHHOTO OTUIOIOTBOPEHUS,
HaIpPaBJICHHOTO U3MEHEHHSI TeHOMA U
CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

PeszepBHOE Bpems 1
OBUIEE 34
KOJIMYECTBO

YACOBIIO

[TPOTPAMME




IHOYPOYHOE INIJTAHUPOBAHUE

Ne Paznen Tema ypoka
. t AICi1L JEMa ypox Bcee | mpakr | Buzsl, popm
ro paod. Bl KOHTPOJIS
1 Tema 1. Buosorus kak Hayka 2
buosorus B cucreme Hayk. MeTo/1bl NO3HAHUS KUBOU IIPUPOBI. 1 0 | Ycrubrit
orpoc
2 | II/P Nel «Hcnonv3osanue pa3iudHblx Memooos npu u3yyeHuu 1 1 | V.ompoc
Ouo02UUeCKUX 00EKMO8) IIp. pao.
3 | Tema 2. )KuBble CHCTEMbI H HX OPTaHU3aAMS 1 VcrHBIH
.Buonornyeckue cucremsl, MPOLUECCH U UX U3YUYCHUE. 1 0 | ompoc
4 | Tema 3. XuMH4YeCKHii COCTAB H CTPOEHHE KJIETKH 8 YcTHbIi
XUMHUYECKUI COCTaB KJIETKH. Bolla 1 MUHEpaJbHbIE COJIHA 1 0 | ompoc
5 | benku. CocTaB u cTpoeHue 6eIKOoB. 1 0 | YcrHbrit
oIpoc
6 | depMeHTHI — OMOJIOTMYECKUE KaTaIu3aTOPBI. 1 1 | V.ompoc
JI/P Nel « M3yuenue kamanumuueckou akmueHocmu gepmenmos (Ha [Ip. pao.
npumepe amMuiasvl Ui Kamaiasvl)»
7 | Yraesoasl. JIunuast 1 1 YcrHbIi
orpoc
8 | HykneunoBbie kuciotel. ATD 1 1 | Ycrusiid
orpoc
9 | O6o6mmenue Mo TeMe «XUMHUYECKUI COCTaB KIETKI» 1 1 Tectup.
10 | Uctopus u metonbl u3ydeHus kinetku. Kierounas teopus. 1 0 | YcrHsiit
orpoc
11 | CrpoeHue 3yKapuOTHYECKOM KIETKH. 1 1 | Y.ompoc
JI/P No2 «H3yuenue cmpoeHus KiemoxK pacmeHutl, HCUBOMHbIX, pubos u IIp. pao.
bakmeputi N0O0 MUKPOCKONOM HA 20MOBbIX MUKPONPENnapamax u ux
onucanuey
12 | Tema 4. )Ku3HeaeATeILHOCTH KJIETKH 6 [Tucem.x
OOMeH BelecTB WK MeTaboINu3M. 1 0 | oHTpONH
13 | ®oTtocunTe3. XeMOCHHTE3. 1 0 | VYer.om
14 | DHepreTuyeckuii OOMeH. 1 0 IIncem.K
OHTPOJIb
15 | buocunres Oenka. Peakius MaTpu4HOro CUHTE3A. 1 0 | Y.ompoc
I[Ip. pad.
16 | Tpancnsanus — OMOCHHTE3 OerKa. 1 0 | Y.ompoc
17 | Heknerounsle (GOpMBI dKU3HU — BUPYCHI. 1 0 | Y.ompoc
18 | Tema 5. Pa3mHoKeHHe U WHAMBHIYAJIbHOE Pa3BUTHE OPraHN3MOB 5 VY.ompoc
JKU3HEeHHBIN [TUKI KIETKH. 1 1
JI/P No3 «HabnodeHue Mumosa 6 KiemKkax KOHYUKA KOpeuwKa 1yKa Ha
20MOBbIX MUKDONPENnapamaxy
19 | ®opmbl pa3MHOKEHHS OPTaHU3MOB 1 0 | Ycr.omp.




20 | Meiios. 1 0 | Y.ompoc

21 | O6pa3oBaHHE U pa3BUTHUE TOJOBBIX KJIETOK. OILIOT0TBOPEHHE. 1 1 | V.ompoc
JI/P Ned « U3yuenue cmpoenusi noJlo8blx K1emokK Ha 20MOo8biX IIp. pao.
MUKDONpenapamaxy

22 | nauBuayaabHOE pa3BUTHE OPTaHU3MOB. 1 0 | Y.ompoc

23 | Tema 6. Hac/iencTBEeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB 9 0 TecTup.
['eHeTHKa — HayKa O HACIEICTBEHHOCTH U U3MEHUYHBOCTH. 1

24 | 3akOHOMEPHOCTH HACIIeOBAaHUs TPU3HAKOB. MOHOTHOpHIHOE 1 0 | VYcrn.
CKpEIIUBaHHUE. oTpoc

25 | JurubpunHoe ckpermuBanyue. 3aK0OH HE3aBUCUMOTO HACJICIOBAHUS 1 0 YcrH.
MIPU3HAKOB oTpoc

26 | CuernieHHOE HAClIeJOBaHUE TTPU3HAKOB. 1 1 YcrHbI
JI/P No5 « U3yuenue pe3yiomamos MOHO2UOPUOHO20 U OUSUOPUOHO20 ompoc
CKpewu8anus y Opo30¢huivl Ha 20MoBbIX MUKPONPENapamaxy.

27 | I'eneruka mona. HacnepoBanue MpU3HAKOB CIETIIICHHBIX C TTOJIOM. 1 0 YcerHbii

orpoc

28 | NU3menumBocTh. HenaciencTBeHHAsI H3MEHYUBOCTD. 1 1 | V.omp;
JI/P No6 « U3yuenue moouhukayuonHol usmenyugocmu, noCmpoeHue [Ip.pad
8aPUAYUOHHO2O0 PAOA U BAPUAYUOHHOU KDUBOUY.

29 | HacnencrBeHHas HK3MEHYMBOCTb. 1 1 | V.omp;
JI/P No7 «Ananus mymayuii y 0po30¢huivl Ha 20mosvix I1p.pab.
MUKDPONPenapamaxy.

30 | I'eneruka yenoBeka. 1 1 | Ycrusiid
11I/P Ne 2. « Cocmagnenue u aHanu3 poOOCIOBHbIX YELOBEKAY. 0npoc

31 | O606menue o Teme «HacnencTBEeHHOCTh U U3MEHYMBOCTh OPTaHHU3MOB. 1 Tectup.

32 | Tema 7. Ceekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHHI 2 0 VYerH.on
Cenekius Kak HayKa u mporecc. MeToibl M TOCTUKEHUS CEJIEKIINU 1 poc
pacTeHuii U KUBOTHBIX.

33 | broTexHOIOTHS KaK OTPacih IPOU3BOICTBA. 1 0 | Tectupo

BaHUe

34 | Pe3epB (paboTa Ha MPUIIKOJBLHOM y4acTKe) 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 | 12




