OEJIEPAJIBHA S PABOYASA ITPOT'PAMMA

CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A
BNOJIOTUA
(0a3zoBbIil YPOBEHD)

(mnst 10-11 xiaccoB oOpazoBaTeNbHBIX OpPraHU3aLIN)



OenepanbHas padouas mporpamMma | buonorus. 10—11 kmaccsl (0a30BbIi ypOBEHb)

COJEP KXAHHUE

TTOSACHUTEITBHAS BATITICKA «.eueevneeneeneeeneeeeeeeeeeeteeeee e seneeeaesenesenasanseneseeeesnesaesenesenaeenneees 3

COTEPIKAHUE OOYUCHHUSI ...eeeuevveeeenereeeeurereennnreeeasnsteesssseesansseeessssseeessssseessssseesssssseesasnseesans 7
TO KITACC wnevveeee e e et ettt e et e e e e e e e e e e e e e ee e e ee e e e ee e e eeeeaneeeenaee et seeenseennseesnnsaesnsernnnseennnrees 7
L1 KTTACC oo et e e et e e e e e e e e e e e e e e e e e e e e e e e e e —a e e e 13

[Inanupyemsble pe3ysbTaThl OCBOEHUS IPOTrpaMMBbl 0 OMOJIOTUH HA YPOBHE

CPEIHETO OOIIETO OOPABOBAHUST ....veeeruvrereeenrreeeaereeeasereeeesisseeessssesesssseeesssssseesssseeesnsees 18
JINIHOCTHBIC PEBYIIBTATBI ...uvveeeuevieeeeerreeeaenereeessreeeessseeeassssesssssnnesssssessssssssessssssesssnses 18
METANIPEIMETHBIE PEBYIIBTATBL. . .eeeeeeuerrrreeeeeairrrreeeeasnrrreeeeeesssssreeeeesssssseeesesssssseeeeens 21

TTPEIIMETHBIC PEBYITBTATEB .....ecccuvvreeeerreeeerrreeeaerreeessreeeassseeesssseseessssesessseeesssssseesnnns 25

TeMaTHUECKOE TUTAHUPOBAHHME. ......vvveeeeeuerrreeeeeaainrreeeeeeasisseeeeeeesssssseeesesssssseeesssssssseeens 28

LO KITACC ..vvieivieeiieeeitie et e etee et eetee e st e ettt e eabae e sseeesae e sseeessseesssaeeasseesnsseessaeensseennns 28
20 o P 55



OenepanbHas padouas mporpamMma | buonorus. 10—11 kmaccsl (0a30BbIi ypOBEHb)

denepanpHas pabodas mporpamMma mo yaeoHomy npeamety «buomorusy (6a30BbIi
ypOBEHB) (TIpeaMeTHass 001acTh « ECTECTBEHHO-HAYUYHbIE TIPEAMETHI») (1anee
COOTBETCTBEHHO — ITPOTpaMMa Mo OMOJIOTUH, OMOJIOTHS ) BKIIIOUAET MOSCHUTEIBHYIO
3aIHCKY, COACpKaHue 00yUYEHUS, TUTAHUPYEMbIEC PE3YIbTAThl OCBOCHUS TPOTPAMMBI  TI0
OHMOIOTHH, TEMAaTHYECKOE TNIAHUPOBaHUE.

[TosicHuTenbHAs 3amycKa OTpakaeT OOIMe LU W 3aJayd W3Y4YeHHs] OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TMPEANOChUIOK K €€ H3YUYeHHMIO OOyYarolUMHMCH,
MECTO B CTPYKType y4eOHOTO TUTaHa, a TakKKe MOAXOABl K OTOOpY COACpIKaHUA, K
ONPEICIICHUIO INTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOy4YeHHsS] PACKpPBIBAET COJACPIKATEIbHBIC JIMHUHM, KOTOPHIC
IpeIararoTcs il 0053aTebHOTO M3YUYCHHS B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO
o611ero oopa3oBaHus.

[InanupyemMbie pe3yiabTaThl OCBOEHUS MPOrpaMMbl 1O OHOJOTHM BKIIHOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC Pe3yJIbTaThl 32 BECh MEPHOJ OOyUYeHHsS Ha YpPOBHE
cpeaHero ooIero oopa3oBaHus, a TAKKe MPEIMETHBIC JOCTH)KEHHUST 00yJaromerocs 3a
KaXJIbIH T0J1 00y4EHHUS.
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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmMbl O OHUOJIOTUM TEOPETHUECKYI0 OCHOBY ISt
OTIpeNleIeHUs] TOAXOAO0B K (OPMHPOBAHUIO COJAEPKaHUS y4yeOHOro mpeaMera
«buonorus» coctaBwiIn: KoHUENTyalbHble nojiokeHuss ®I'OC COO
0 B3aUMOOOYCIIOBJIIEHHOCTH IIeJIeH, CoZiepKaHusl, pe3yaIbTaToB 00yueHHs U TpeOOBaHUN
K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00 OOIIMX LENsIX M MPHUHIIMIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHEr0 0011Iero 00pa3oBaHus B
Poccuiickoit denepannu, a Takke MOJTOKEHHS O cienuduke OHOJIOTHH, € 3HAUYCHUH B
MO3HAHHUH KUBOW MPUPOJIBI M 00ECTICYECHUH CYIIIECTBOBAHMS YEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM IOJIOKEHUSIM ONPEJEIICHbI OCHOBHbBIE (DYHKIIMM MIPOrPaMMBbI IO
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Aaé€t MpeAcTaBlICHHUE O IEsX, 00 oOIel cTpaTeruu
00y4eHHs, BOCIIUTAHUA W Pa3BUTUS OOYydYalOMIMXCS CPEACTBAaMU Y4eOHOro IperMeTa
«buonorusy, omnpenensieT o0A3aTENBHOE MPEAMETHOE COACpPKAHUE, €r0 CTPYKTYpY,
pacmpeaeneHue o pa3zeiiaMm 1 TeMaM, pEKOMEHIyeMYIO ITOCIe0BATeIbHOCTh H3yICHUS
y4eOHOTO MaTepHuaia ¢ y46TOM MEKIIPEAMETHBIX U BHYTPUTIPEAMETHBIX CBSI3€H, JIOTUKH
00pa3oBaTeNbHOTO MPOoLiecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIMXCA.

B mporpamme mo OMOJIOTUM TaKX e YYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM UM TMPEAMETHBIM pe3yibTaTaM OOydYeHUS B
(GbOpMUPOBAHUM OCHOBHBIX BHIOB Y4e€OHO-IO3HABATEIBHOU EATCIHbHOCTH/YICOHBIX
JEUCTBUN 00YYAIOIIUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOT0 00pa30BaHMsl.

B nporpamme mo Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B UW3Y4YeHUW OWOJIOTHH, Onarojaps dYeMmy B HeEH
IIPOCMATPUBAETCS HAMMPABICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (HOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, IIEHHOCTHBIX OpPUEHTAIUA  JIMYHOCTH,
9KOJIOTUYECKOTO MBIIIICHHUS, TTPEACTABICHUA O 3I0POBOM 00pase >KU3HU M OepeKHBIM
OTHOLICHHEM K OKpyXawuied mnpupogHor cpeae. [loatomy Hapsgy ¢ u3ydeHueMm
00111e0M0IOTHYECKIX TEOPHii, a TAK)KE 3HAHUI O CTPOSHUH KUBBIX CUCTEM Pa3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIECCOB B MpOTpaMMe IO OMOJIOTHUH
yAEJICHO BHUMAHNE MCTIOJIb30BAaHUIO TIOJYYCHHBIX 3HAHUHN B MOBCEIHEBHOW XU3HU JJIS
pelicHusT TPUKIAAHBIX 3aJad, B TOM 4YHCIE: NPO(UIAKTUKU HACJICICTBCHHBIX
3a00JCBaHU YEJIOBEKAa, MEIUKO-TCHETHYECKOTr0 KOHCYJIbTUPOBAHUSA, OOOCHOBAHHMSI
HKOJIOTHYECKH 11eJIeCO00Pa3HOT0 TOBEACHUSI B OKPYIKaIOIIEH MPUPOTHOMN cpefie, aHaInu3a
BIUSHUS XO3SMCTBEHHOW JIEATEILHOCTH 4YEJIOBEKa Ha COCTOSHHUE TMPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWICHHE BHUMaHHUS K TPUKIAHON HAIPaBICHHOCTH
ydueOHOoro mnpeamera «buosorus» NPOAMKTOBAHO HEOOXOAMMOCTBIO oOecreueHus
YCIOBHM JUISI PEIICHHWS OJHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHOJIOTHYECKOTO
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oOpa3oBaHusi, KOoTopas IpeanojaraeT (GopMHUpOBaHHE Yy OOYHYAIOLIMXCSl CHOCOOHOCTH
allaliTUPOBATHCS K M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

[IporpaMmma 1o OWONOTUM SBJISIETCS OPUEHTHPOM JUIS COCTaBICHHS paboumx
IporpamMm, aBTOPBI KOTOPBIX MOTYT MPEMAJIOKHUTh CBOW BApUAHT MOCIIEA0BATEIbHOCTH
U3YYEHHUS U CTPYKTYpbl YYEOHOTO MaTepuana, CBOE BUACHUE NyTed (HopMHUpOBaHUS Yy
oOydaromuxcst 10—-11 kimaccoB NMpeAMETHBIX 3HAHUN, YMEHUH M CIOCOOOB Y4eOHOM
NESATEIbHOCTH, a TaKXEe METOJWYECKUX PELICHUN 3a1ad BOCHUTAHHUS U Pa3BUTHUSA
cpelacTBaMu yueOHoro npeamera «bruonorus».

buonorust Ha ypoBHE cpeiHero o01ero oopa3oBaHus 3aHUMaET BakHOe MecTo. OH
obecrieunBaeT (HOPMHPOBAHHUE Y OOYYAIOIIMXCS IPEJICTABICHUNM O HAYyYHOH KapTHHE
MUpa, pacIupseT U 00001aeT 3HaHUS 0 JKUBOU MPUPOJIC, €€ OTIMIUTEILHBIX MTPU3HAKaX
— YPOBHEBOH OpraHu3alldd W HBOJIOLMH, CO3MAaET YCIOBMS JJis: MO3HAHUS 3aKOHOB
KUBOH MPUPOIBI, GOpMHUPOBaHUS HYyHKIIMOHATFHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
1 0e301acHOro o0pasa KM3HU, IKOJIOTUUECKOTO MBIIIUICHUS, IECHHOCTHOTO OTHOIIEHHUS K
YKUBOM MPUPOJIC U YETIOBEKY.

Bonbuioe 3HaueHue OMONOTUS HMMEET TaKXKe MJsl PELIEHUs BOCHUTATEIbHBIX U
pa3BHUBAIOIIMX 3aJla4 CpeJHEro odmero oOpa3oBaHUs, COLMATM3ALUN OOYYaIOIIUXCS.
N3yuenue Ouonoruu odecrnedyrBaeT ycIoBUs i (DOPMUPOBAHUS MHTEIUIEKTYJbHBIX,
KOMMYHHUKAIIUOHHBIX W HWH(OPMALIMOHHBIX HAaBBIKOB, O3CTETHYECKON KYJIbTYpBHI,
CIOCOOCTBYET WHTErpaluyd OWOJOTMYECKUMX 3HAHWWA C MPEACTaBICHUSMU U3 APYTHX
y4eOHBbIX MpPEAMETOB, B YACTHOCTU, (PU3UKU, XuMuUU U reorpaduu. HazpaHHbie
MIOJIO’KEHUS O MpeHa3HAaYeHUN YueOHOoro npeamera « buosaorusy cocTaBUiiu OCHOBY JJIs
omnpenereHusl TOIXO0JI0B K OTOOPY H  CTPYKTYpUPOBAHHUIO €ro COAEp KaHHs,
IPEJICTaBICHHOI0 B IporpaMme 1o OMOJIOTHH.

Ot6op conepxanus yueOHOoro mnpenmera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIUN KYyJIbTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOyyJaromuecs: JOJKHBI OCBOUTH 3HAHMS M YMEHHUS, 3HAUMMbIC i1 (OPMHUPOBAHUS
o01Iel KyJIbTYphl, ONPEAEISIONINE aJeKBaTHOE MOBEJICHUE YEJIOBEKa B OKpPY’Karollen
OPUPOIAHONM Cpele, BOCTPEOOBAaHHBIE B TOBCEIHEBHOW KH3HU U MPAKTUYECKOU
nesitenpHocTH. Ocoboe MecTo B JTOM CHUCTEME 3HAHWM 3aHUMAIOT SJIEMEHTHI
COJICp’)KaHUs, KOTOPBIE CIIyaT OCHOBOM il (OPMUPOBAHHS TPEACTABICHUM O
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAPTUHE MHUPAa W LEHHOCTHBIX OPUEHTALUSIX
JUYHOCTH, CIOCOOCTBYIOLIUX T'YMaHU3ALMHA OMOJIOrMYEeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJIEPKaHUS Y4eOHOTO MaTepualia B mporpaMmMe 1o OMOJIOTur
OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYMTEIIbHBIX
OCOOCHHOCTSIX >KMBOM MPHUPOJBI, O €€ ypPOBHEBOM OpraHW3alMi ¢ H3BOJIIOIUU. B
COOTBETCTBUM C JTHUM B CTPYKType ydeOHoro mnpeamera «bUOJOTHS BbIIEICHbI
CIEOYIOIIME COAEepkKaTelbHble JIMHUU: «buonorns kak Hayka. MeToabl Hay4dHOro
no3HaHus», «Kietka kak Ouosiormueckas cucrteMa», «OpraHu3M Kak OHUOJIOrHYecKas
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cucrteMa», «CucremMa W MHOrooOpaszue OpraHM4eCKOro MHpa», «IBOJIOLMS KUBOU
IPUPOABD», « DIKOCUCTEMBI U IIPUCYIIAE UM 3aKOHOMEPHOCTIY.

Lens u3yuenus yuebnoro npeameta «buonorus» Ha 6a30BoM ypoBHE — OBJIa/ICHNE
0o0y4JarIMMHUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIMOHAJIBHOM OpraHu3alliy KUBBIX
CHUCTEM pa3HOT0 paHra M MNpPUOOpETEeHHE yMEHHMH HCMIOJIb30BaTh STH 3HAHHUS IS
IPAMOTHBIX I€UCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJIbI U PEIICHHS PA3ITHYHBIX
KU3HEHHBIX TIPOOJIEM.

JlocTrkeHne ey n3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
oOecrnieunBaeTcs peIICHUEM CIETYIOIMINX 3a1au:

OCBOEHHUE 00YUaIOLMMUCS CUCTEMbI 3HAHUI 0 OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, IPaBWIIAX, CIy)KalUX OCHOBOU JUTS
(dbopMHpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAyYHOH KapTUHE MHpa, O METOJax
HAyYHOT'O TIO3HAHUS, CTPOCHUH, MHOTOO0OPa3HuH U OCOOCHHOCTSIX KMBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHU3alli{, BBUIAIOIIUXCS OTKPBITHUSAX M COBPEMEHHBIX HCCIICIOBAHHUSAX B
OMOJI0THH;

dopMupoBaHHe Yy  OOydYarOIIMXCSA  IO3HABATCNIBHBIX,  HMHTE/UICKTYaJIbHBIX

¥ TBOPYECKHUX CIIOCOOHOCTEH B IIpOlIecce aHAIU3a JAHHBIX O MMy TAX Pa3BUTHS B OMOJIOTUN
HAyYHBIX B3TJISA0B, HJICH W MOJIXOJ0B K M3YYCHHUIO KMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alliM; CTAaHOBJICHHE Yy OOydYarommMxcs OO0IIed KylabTyphl, (YHKIIMOHAJILHOM
rPaMOTHOCTH, Pa3BUTHE YMEHUM OOBIACHSITH U OLICHUBATH SIBJICHUSI OKPY’KAIOILIETr0 MUpa
YKUBOH MPUPOJIbI HA OCHOBAHWHY 3HAHWUHU W OTIBITA, IOTYYEHHBIX TP U3YYCHUH OMOJIOTHH;
dbopMupoBaHHUE y OO0YYAIONTUXCS YMEHUN HILTIOCTPUPOBATh 3HAYCHHE OHMOJOTHYSCKHX
3HAHUW B TPAKTHUYECKOW JIESITEIBHOCTH  YEJIOBEKAa, PAa3BUTHM  COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJIOTMM M arpoOMOTEXHOJIOTH; BOCHUTaHUE YOESKIEHHOCTH B
BO3MOYKHOCTH TIO3HAHUSI YEJIOBEKOM >KHBOM MPHUPOJIBI, HEOOXOAUMOCTH OEpeKHOTO
OTHOIIICHUSI K HEH, COOIOIEHUS STUUECKUX HOPM IIPU MPOBEICHUM OUOJIOTUYECKUX
MCCJIEIOBAHMI; OCO3HAHUE [IEHHOCTU OMOJIOTUYECKUX 3HAHUMN JJISl TIOBBILIEHUS] YPOBHS
AKOJIOTMYECKON KYJIbTYPbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHUH B TTOBCEAHEBHOM KU3HU
JUJISl OLIEHKU TIOCJIEICTBUIA CBOEU JAEATEIbHOCTH MO OTHOLIEHUIO K OKPY’KaloUIeH cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE U COOJIOJICHHE Mep MPOQPIIAKTUKA
3a0071€BaHUM.

B cucreme cpennero obmiero oopazoBanusi «buosorus», usydaemas Ha 6a30BOM
YPOBHE, SBJSETCS 00s3aTeIbHBIM y4YEOHBIM TPEAMETOM, BXOJAIIUM B COCTaB
npeaMeTHON 06sacTu « ECTeCTBEHHO-HAYYHBIC TTPEAMETHD.

OOGriee 4nciIo YacoB, pEKOMEHOBAaHHBIX JIJISl U3YyUYEeHHS] OMOJIOTHU — 68 4acoB:

B 10 xnacce — 34 yaca (1 gac B Heaento), B 11 kinacce — 34 yaca (1 yac B Hezlel0).
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COJEPKXAHUE OBYUYEHUA

10 KJJACC Tema 1. buosiorusi Kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, pusocouel, STUKOH, 3CTeTUKOM U mpaBoM. Poiib
ouonoruu B GopMHUpPOBAaHUN COBPEMEHHON HayyHOU KapTHHBI Mupa. Crucrema
OMOJIOTMUYECKUX HAYK.

MeToapl TO3HAHUSA >KUBOM MPHUPOABI (HAOMIOJEHUE, SKCIEPUMEHT, OIMHCAHUE,
U3MepeHue, Kiaccupukalus, MoJCTUPOBaHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

Jemoncmpavyuu:
llopmpemuwi: Y. dapsun, I'. Mennens, H.K. Konsuos, /Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemwvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIBD».

Jlabopamopnusle u npakmuyeckue padomel:

[TpakTuyeckas padota Ne 1. «Vcronp3oBaHue pa3IMYHBIX METOJIOB IPU M3YYCHUHU
OMOJIOTHYECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3ALUS
XuBble cucTteMbl (OMOCUCTEMBI) KaK HpeaAMET H3ydeHus Ouonoruu. OTinyue
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CpoiicTBa OMOCUCTEM U X pazHooOpa3ue. Y POBHU OpraHU3aluu OMOCUCTEM:

MOJICKYJISIDHBIN, KJIETOYHBIMA, TKAHEBBIM, OPraHWU3MEHHBIN, MNOMYJSIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OroreoreHoTHYecKuil), Onochepusiid. Jemoncmpayuu:

Tabauyvr u cxemol: «OCHOBHBIC TIPU3HAKU KUZHIWY», «YPOBHU OpTraHU3AIINU KUBOU
PUPOIBD».
Obopyodosanue: moaenb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHNE KJICTKH

XUMHYECKUM COCTaB KJIETKA. XUMHYECKHE DJJIEMEHTBI: MaKPOAJIEMEHTHI,
MHKpPOAJIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

DyHKIUKA BOABI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [logaepkanue 0CMOTHYECKOTO
OajaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHrnMmble M 3aMEHHUMbIE aMUHOKHCIIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYPBI OEITKOBOW MOJIEKYJIbI (IIEpBUYHASL, BTOPUYHAS, TPETUUHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OeskoB. bruosornueckue pyHKIUN OEJIKOB.

depMeHTHl — OMojormueckue kartaiauszatopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
IEHTp, cyocTpatHas crieuuduyHocTh. Kodpepmentsl. Buramunbl. OTinuns hepMeHTOB
OT HEOPraHWYECKUX KaTalln3aTOPOB.
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VYrieBoabl: MOHOCaxapuabl (TIIOKO3a, pudoO3a W NEe30KCUpub03a), IHUcaxapuabl
(caxapo3a, J1aKkT03a) 1 nojrcaxapuasl (Kpaxmal, TITMKOreH, 1IeJUTi0103a). bruonornueckue
(GYHKIIUH yTIIEBOAOB.

Jlunuael: Tpuraunepuasl, pochonmunuabl, crepouasl. I napodunbHO-ruapodoOHbIC
cBoiictBa. buonormueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTHUU.

Hyxneunoseie kucnorsl: JIHK n PHK. Hykneornasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuun JJHK. Ctpoenue u ¢pynkiuu PHK. Buast PHK. AT®:
CTpO€HUE U (DYHKIIUH.

[{uronorus — Hayka o kietke. Knerounas Teopus — npumep B3auMOACHCTBUS UAEH
1 (haKTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHUS KICTKH.

Krnerka kak nenoctHas xuBasi cucreMa. OOLIMe NPU3HAKU KIETOK: 3aMKHYyTas
HapykHas MeMOpana, mosiekysbl JJHK kak renermdyeckuid ammapar, cMCTEMa CHUHTE3a
Oeka.

Tunel KIETOK: 3yKapuOTHYECKass M Ipokapuotudeckas. OCOOEHHOCTH CTPOCHHUSA
npokapuotuyeckon kinetku. Knerounas crenka 6aktepuil. CTpoeHue 3yKapuoTHUECKON
KJIeTKH. OCHOBHBIE OTIMYUS PACTUTEILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHMKC, HX
¢ynkuuu. [lna3zmatnueckas memOpana, €€ cBoiictBa U (yHkuuu. Lluronnazma u eé
opranounbl. OnHomemOpanHble opraHouasl kietku: OIIC, ammapar [@'onbmxu,
an30combl.  [lolyaBTOHOMHBIE OpPraHOWIbl  KJIETKH: MHUTOXOHJAPHWHU, IUIACTUIBI.
[Tpoucxoxaenrne MUTOXOHAPUM U TacTu. Buasl mnactun. HememOpaHHbIe OpraHOU/IbI
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJU, PECHUYKH, XTyTHKU. DyHKIUU
OpraHOMJIOB KJIETKH. BKitoueHus.

SAnpo — perynsatopHbiii 1eHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIUia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI. TpaHCHOpPT BEIIECTB B KJIETKE.
Jemoncmpavuu:

llopmpempwi: A. JleBenryk, P. I'yk, T. IIBann, M. llneligen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Jluazpammor: «PacnpeneneHne XHMHUYECKUX D3JIEMEHTOB B HEXXHBOW TPUPOIELH,
«PacripeniesieHue XuMUYECKUX 3JIEMEHTOB B 'KUBOW MPUPOJICH.

Tabnuyer u cxemwvi: «llepmonmdeckas TaOIWMIIa XUMHUYCCKHUX DIJIEMCHTOBY,
«CtpoeHue MoOJIeKyJibl BOJbI», «buocuHTe3 Oenka», «CTpoeHHEe MOJEKYIbl OelIKay,
«Ctpoenue pepmentar, «<Hykinennorsie kuciothl. JJHK», «Ctpoenue monexkynsl ATOy,
«CTpoeHue »yKapuoTHYECKOW KIeTKW», «CTpoeHuEe KUBOTHOM KIIETKW», «CTpoeHHe
pacTuTeNbHOM KieTku», «CTpoeHuEe NPOKAPUOTHYECKON KIIETKH», «CTpoeHHe siapa
KIIETKW, « YTIEBOABD, «JINIHUIBD.
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Obopyoosanue: CBETOBOM MHUKpPOCKOI, OOOpyAOBaHHE Il MPOBEICHUSA
HAOJMIOJCHUI, U3MEpPEHMH, SKCIEPUMEHTOB, MHKpPOIIPENapaThl  PaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

Jlabopamopnvie u npakmuueckue padomut:

JIaGoparopHas padota Ne 1. «M3yueHne KaTaauTHUECKOH aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

JIaboparopHast padota Ne 2. «3yueHune CTpoeHUs KIETOK PAaCTEHUM, KUBOTHBIX U
OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMHCAHUEH.

Tema 4. ’/KusHenessTeIbHOCTb KICTKH

OOMeH BelecTB, Wi MeTadoau3M. AcCUMUIALUS (TJIACTUYECKUM OOMEH) |
JTUCCUMUJIISIIUS  (PHEpreTHYecKuid OOMEH) — JB€ CTOpPOHBI E€AMHOrO Ipoiiecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPTHMM B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHblil. Ponb ¢epMeHTOB B
0OMEHE BEIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunTe3. CBetoBas U TeMHoOBasi (a3pl doTocuHTe3a. Peakiuu dorocuHTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue
yCJIOBUM cpenbl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUI.

XeMoCHHTE3. XeMOCHUHTE3UPYIOIIHe OaKTepun. 3HaUeHUE XEMOCHHTE3a ISl )KU3HU
Ha 3eMJIe.

DOHepreTuueckuii oOMEH B KIeTKe. PaciieruieHne BelecTB, BBIJICTICHUE |
aKKyMYJIMPOBAHUE PHEPTUM B KJIETKE. ITaIlbl YHEPTeTUUYECKOro ooMeHa. [ nukonms.
bpoxenue u ero Buabl. KuciaopogHoe OKUCIEHUE, WIM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanue. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cuntesa. I'enernueckast undopmarus u JJHK. Peanuzarms
TEHETUYEeCKOM wuHpOpManMu B KIETKe. [ €HeTHMYeCKHil KO U €ro CBOWCTBA.
Tpauckpuniusi — matpuunblii cunte3 PHK. Tpancnsuus — 6GuocunTe3 Oenka. DTarbl
TpaHcisiu. KonupoBanue aMuHokucioT. Poibs pubocom B OnocuHTese Oenka.

Heknerounsie Qopmbl xu3Hu — BuUpycbl. Hcropust otkpbeiTusi BupycoB (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHMSI U KU3HEHHOTO ITMKIJIa BUpPYycoB. bakTepuodaru.
bone3nn pacreHuii, XHUBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIE BHUPYycamMu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bo3oyautens CITM[[a. ObpaTHas TpaHCKpHIIIIHS,
peBepTaza u uHTerpasa. [IpodunakTuka pacnpoCTpaHEHUS BUPYCHBIX 3a00JICBAHHA.
Hemoncmpayuu:

Ilopmpemwi: H.K. Konbios, /[.1. UBanoBckuii, K.A. Tumupsses.

Tabauyvr u cxemvi: «Tunbl mutanusy, «Merabommusm», «MHUTOXOHIPUS,
«JHepreTudeckuii oOMeH», «Xioporact», «®orocunted», «Ctpoenue JIHK»,
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«Ctpoenne u (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHmdeckuit Kom»,
«Bupyco», «bakrepuodarn», «CtpoeHue u xku3HeHHBIM 1uki Bupyca CIIW/la,
oakTeprodaray, «Permmukarms JTHK».

Obopyoosanue: wmopaenu-anmkauuu «Yasoenue JHK wu  Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHne KIETKN», MoAelb cTpykTyphl JJHK.

Tema 5. PazaMHokeHMe M1 MHAUBUAYAJbHOE Pa3BUTHE OPTraHU3MOB

KreTouHslii UK, WK KU3HEHHBIA LUK KIeTku. MaTepdasza u muto3. Ilporeccsl,
nporekatoume B uHTepdaze. Permkanus — peakiusi MarpuuyHoro cuHte3da JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN HA00Op — KapuOTHUI. JIUTUTONIHBIA ¥ TarUIOUIHBINA
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluTosOrMUecKue OCHOBBI PA3MHOXKEHHS H
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetku — muto3. Ctagun muto3a. [Ipoieccel, mpoucxoasinue Ha pa3HbIX
CTaJuAX MUTO3a. bBUOIOTrHYeCcKui CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aromnTo3.

@®opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecrmojioe U MosioBoe. Buasl Oecrosioro
Pa3MHOXKEHHUA: JEJICHHE HAJBOE, IOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
CHOpoOOpa3OBaHUE, BEreTaTUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KJIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUEHHE JIJISl CEJICKIUU.

[TosioBOE pa3MHOKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meito3. Cramguu wmenosa. Ilpomeccel, mpoucxoasiiye Ha CTagudaxX MeHo3a.
[ToBenenne xpomocoM B mero3e. KpoccuHroBep. bUOMOrnyeckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mporecc oOpa3oBaHUs MOJOBBIX KIETOK Yy XKHUBOTHBIX. [loioBbIe
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHKWe W Pa3BUTHUE TMOJOBBIX KJIETOK — ramMeT
(cmepmaTto3ou, SHIIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKJIETOK U criepMaTto30u0B. OmnonorBopenue. [TapreHorenes.

NupuBuayansHoe  pa3BUTHE (oHTOTEHE3). OMOpUOHANIbHOE ~ pa3BUTHE
(omOpuorenes). Jtambl AMOPUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX IKUBOTHBIX:
npoOieHue, TracTpyiauus, opraHoreHes. lloctamOpuoHanbHOe paszBuTHe.  THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSMOE, HENPsIMOe (JTMYMHOUYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC YPOJICTBA.

Poct u passutue pacrenuil. OHTOreHe3 HBETKOBOTO PACTEHHS: CTPOEHUE CEMEHH,

CTaauu pa3BuTHs. /lemoncmpauyuu:

Tabnuyer u  cxemvi: «DOpMBI Pa3MHOXKEHHS OpPraHu3MOBy», «JIBoiHOE
OIJIOZIOTBOPEHUE Y IIBETKOBBIX PacTeHUI», « BereraTuBHOE pa3MHOKEHUE PACTECHUIN,
«/Jlemenne kneTku 6akTepuin», « CTpOSHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBD,
«Knerounbii mukm», «Pemukanus JJHK», «Muto3y, «Menos», «IIpsimoe n Henpsamoe
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paszBuTHe», «l'aMeToreHe3 y MICKOMUTAIOMUX M dYeJoBeKa», «(OCHOBHBIE CTaIuu
OHTOTEHE3a».

Obopyodosanue: MHKPOCKOII, MUKpOIIpenapaThl «CrniepMaTo30u bl
MJIEKOIUTAIOIEro», «Sineknerka wiekonurtaromnero», «Kapuokunes B KieTkax
KOpEIIIKa JIyKa», MarHuTHasi mojenb-anrumkanus «llenenne kinetkw», moaens JIHK,
MoJieIb MeTaazHOU XPOMOCOMBI.

Jlabopamopnvie u npakmuyeckue pabomaoi:

JlaGoparopnas padora Ne 3. «HaOmtoneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTMpENnapaTax.

JlaGoparopHnas pabota Ne 4. «M3ydyeHue CTpOEHHUs MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsiencTBEHHOCTb M1 U3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. Mictopusi pa3BuTvs reHeTUKH. Posib UTONIOTMUA |
AMOPHOJIOTUU B CTAHOBJICHUU T€HETUKU. BKiIas pocCUUCKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHEeTUKH (THOPUI0JIOTMYECKHU, HUTOTC€HETUYECKH,
MOJIEKYJISIpHO-TeHETHUEeCKUil). (OCHOBHBIE TE€HETHMYECKUE TMOHATUSA. [ eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTHA HACJIEIOBAaHUSI TPU3HAKOB, yCTaHOBJIEHHbIe [. Menaenem.
MonorubpunHoe CKpelmBaHue. 3aKoH eUHO-00pa3usi THOPUIOB MEPBOTO TOKOJICHHUS.
[IpaBriIO TOMHUHUPOBAHUS. 3aKOH PACIICIICHUS TPU3HAKOB. [ MIIOTE3a YHCTOTHI TaMeT.
[TomHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpelirBaHue. 3aKOH HE3aBUCHMOTO HAClIeIOBAaHUS TPU3HAKOB.
[{utoreHeTuyeckue  OCHOBBI ~ JAUTHOPUIHOTO  CKpPEUIMBAHUS.  AHaIU3UPYIOIIEe
ckpeuuBanue. lcnonb30BaHKWE aHAIM3UPYIOLWIETO CKPELIMBAHUS UL OINPENCIICHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacienoBanue mnpusHakoB. Padora T. Moprana mo cuemieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapynieHue cuernieHust reHOB B PE3YJIbTaTeE KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTBhI.

I'enernka mnosia. XpOMOCOMHOE ONpPEACIEHUE IM0Jia. AYTOCOMBbI W TOJOBBIC
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporameTHbie opranu3mel. HaciaeaqoBanue npu3HaKos,
CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUbl N3BMEHYMBOCTHU: HEHACIEACTBEHHAS U HaclieACTBeHHas. Posib
cpenbl B HEHACJIEICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKAa MOIU(DUKAITMOHHON
W3MEHUYMBOCTH. BapuanvoHHBIM psii WM BapualnMoHHas KpuBasd. Hopma peakuun
npu3Haka. KomnuecTBeHHbIE M KAUECTBEHHbBIC MPU3HAKU U X HOpMa peakinu. CBoMCcTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennass, wiM TeHOTUINIMYECKas, M3MEHUMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Meli03 U MOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM M3MEHUYMBOCTH.
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MyTtannonHas u3MeH4YUMBOCTh. Krnaccudukamusi MyTanuii: T€HHbIE, XPOMOCOMHEIE,
reHoMHbele. Yacrota W mnOpuuMHBl MyTauui. MyTtareHHble  (akTOpbl.  3aKOH
TOMOJIOTHYECKUX PSIIOB B HACHEeACTBEHHOU n3MeHunBocty H.U. BaBunosa.

BhesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKA:
reHEaIOTUYECKUH, OJIM3HEIIOBBIMH, LIUTOr€HETUYECKUM, OMOXUMUYCCKHH,
MOJEKYIIpHOTeHETHUECKH. COBPEMEHHOE OMNPEACIICHUE TE€HOTUNA: MOJHOT€HOMHOE
CEKBCHHPOBAHUE, TE€HOTUIIMPOBAHME, B TOM 4uciae ¢ nomompro [II[P-ananusa.
HacnencrBennbie 3a001€BaHus YeI0BEKa: TeHHbIE 00JIe3HU, 00JI€3HU C HACJIEICTBEHHON
PEAPaCONIOKEHHOCThIO, XPOMOCOMHBIE 0Oose3Hu. CoMaThyeckue W TeHEpaTUBHbBIC
myTaiui. CTBOJIOBbIE KJIETKHU. [IpuHIUIBI 310pOoBOTrO 00pasza >KU3HM, TUATHOCTHKH,
npopUIIaKTUKA U JICYCHUS TeHETHYeCKuX Oone3Hed. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIIMHCKONW F€HETUKU B MPETOTBPAICHUU U JICUCHUHU
TeHEeTUYECKUX 3a00JIeBaHU uenoBeka. Jemoncmpayuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. Yersepukon, H.B.
Tumodees-Pecosckuii, H.J. BaBusos.

Tabnuyer u cxemvi: «MOHOTMOPUIHOE CKPEIIMBAHUE U €0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PaCLICIUICHUS U €ro IUTOTC€HETUYECKAas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurmbpunHoe ckpenuBanuey, «lluTonorudeckre OCHOBBI JUTHOPHUIHOTO
CKpemmBaHus», «Menosy, «B3aumMoAelCTBUE aUIeIbHBIX TE€HOB», «l €HeTHYecKue
KapThl PAacTEHU, MXUBOTHBIX M YeJOBeKa», «['eHeTnka mnona», «3aKOHOMEPHOCTHU
HaCJIEJIOBaHUsI, CIIETUICHHOTO C MOJoM», «KapuOTHIIbI YeJIOBEKa U KMBOTHBIXY, «BUIbI
U3MEHYUBOCTH, «MoauduxanmonHas U3MEHYUBOCTDHY, «HacnegoBanue
pesycdakTtopay, «I'eHeTuka rpym KpoBu», « MyTalluoHHAsI U3BMEHYUBOCTH.

Obopyoosanue:  Monenu-aniumkanuu  «MOHOTHOpUIHOE  CKpEIIMBaHUE,
«HenonHoe noMuHUpoBaHuey, «JIurudpuaHoe ckpemmBanuey, «Ilepekpéct xpomocomy,
MUKpPOCKOIl W MuKporpenapar «/[pozoduia» (Hopma, MyTtanmuu (OpMbl KpbUILEB U
OKpacku Temna), repOapuii «I'opox moceBHOW». JlabopamopHuble u npakmuyecKue
pabombol:

Jlabopatopnass pabora No 5. «/3ydyenwe pe3ynbTaTtoB MOHOTHOPUIAHOTO W
JUTUOPUIHOTO CKpEUIMBaHUs y AP030( bl Ha TOTOBBIX MUKpOTIpEnapaTaxy.

Jlabopatopuass pabora Ne 6. «M3yueHue MoauQpUKaMOHHON WN3MEHUYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO psifia ¥ BAPUALIMOHHOU KPUBONY.

Jlabopatopnass padora No 7. «AnHamu3 MyTanuil y Apo30duiabl Ha TOTOBBIX
MUKpPOTIperapaTaxy.

[TpakTuyeckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.
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Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U IOMECTUKALIMS. Y YEHUE
H.M. BaBunoBa o 1neHTpax MPOUCXOKICHUSI U MHOTOOOpas3usi KyJbTypHBIX PACTECHUM.
L{eHTpbl TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJbI CelleKIMU. MaccoBBI U HMHAWBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUW U KUBOTHBIX. OLEHKa »JKcTepbepa. bBINM3KOpOACTBEHHOE
CKpeuuBanue — MHOpuauHr. Yucras muHus. CKpelrBaHue YUCThIX TuHUM. ['eTeposuc,
wii tuOpuaHas cuna. HeponcTBeHHOe cKpeliuBaHue — ayTOpuauHr. OTaanéHHas
rubpuau3anus U e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 M MOJy4YeHHE MOJIUILIONIOB.
JlocTrxkeHus CeNIeKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHomoOrNMs Kak oTpaciabs NPOU3BOJCTBA. | €HHAs MHKEHEPHS. DTanbl CO3AaHUS
pexombunanTHoM JIHK u Tpancrennbsix opranu3MoB. Kierounas nHxeHepusi.

Kierounsle KynpTypbl. MUKpPOKIOHAIIBHOE pa3MHOXEHUE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE U
studeckue mnpobaempl. I'MO — reHeTH4YecKM MOAU(MUUIMPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

llopmpemwi: H.U. BaBunos, 1.B. Muuypums, I'.J1. Kapneuenko, M.®. lIBaHOB.
Tabauywl u cxemwl: xapta «L{leHTpBI MPOUCXOXKACHUS 1 MHOTOOOpa3us KyJbTYpPHBIX
pactenui», «llopombl QomMamHUX KUBOTHBIX», «CoOpTa KyJIbTypHBIX PACTECHHI,
«Otnanénnas rubpuanzanus», «Padorter akanemuka M.®. BanoBay, «Ilonummonaus»,
«OOBEKTHI onorexHosorun»,  «KinetouHele  KyJbTypbl W KJIOHHPOBAHUER,
«KoHCTpynpoBaHue 1 epeHOC F'€HOB, XPOMOCOMY.
Obopyoosanue: MyJSKU TJIOJOB U KOPHEIUIONOB JUKUX (OPM M KyJIbTYPHBIX

COpTOB pacTeHui, repbapuii «CenbCKOX03sUCTBEHHbIE pacTeHus». Jlabopamophuie u
npakmuyeckue paoomaol:

Okckypenst « OCHOBHBIE METO/BI U JOCTHKEHUS CEJIEKIIUU PACTEHUN U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (hepMy, COPTOMCIBITATEIbHBIN y4acTOK, B
TEIUTMYHOE X035HUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC Tema 1. DOBoJronyoHHas O0MOJIOTUA

[TpeanochuIKM BO3BHUKHOBEHHS SBOJIONMOHHON TeOpHUH. DBOTIONMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiiMsiHrE SBOTFOITMOHHON TEOPUH HA PA3BUTHE OMOJIOTUH M APYTHX
HayK.

CBuzaerenbcTBa  3BOJMIONMH.  [laJlCOHTOJOTHYECKHE:  TTOCIIEIOBATEILHOCTD
MOSIBJICHUS BHUJOB B  TAJICOHTOJOTHYCCKON  JICTONHCH, TIEPEXOHBIE  (POPMHEI.
buoreorpadgudeckue: cxoncTBO U paznuune GayH u Ghjaop MaTEPUKOB U OCTPOBOB.
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OMOpHOJIOTHYECKHE: CXOACTBA M  paziMyusi 3MOpPUOHOB pa3HBIX BHUOB
N03BOHOYHBIX.  CpaBHUTENIbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIC,  AHAJIOTMYHBIE,
pPYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX META0OJMYECKUX IyTed Yy BCEX
OpraHHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. [Ipeanocsliky BOSHUKHOBEHUS TapBUHU3MA.
JIBrKyIIMe CUJIbl 3BOJIOUMK BHJIOB MO JlapBHHY (M30BITOYHOE Pa3MHOXKEHUE IIPH
OTPaHUYEHHOCTH  PECypcoB, HeompeAeNnéHHas HU3MEHUHMBOCTh, OOphOa 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUAA U 3BOJIOLIHMH.

JIBrky1ue cuibl ((hakToOphl) IBOTIOLUK BUAOB B MpUpoje. MyTallmOHHBIN mporece
Y KOMOMHATUBHAs U3MEHYUBOCTD. [lonmynsaunonHble BOJIHBI U Apelid renos. M3onauus u
MUTpaIHs.

EcTectBenHbIil 0TOOp — HanpaBIsitoIUi GakTop 3BoIOLUHA. POPMBI ECTECTBEHHOTO
oTOOpa.

[Ipucnoco0aeHHOCT,  OpraHU3MOB KaK  pe3yJbTaT 3BoJouuu. [Ipumepsl
IPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALMH.

Bun u BunoobpazoBanue. Kpurepuu suga. OcHoBHbIE (HOPMBI BU1000pa30BaAHHUS:
reorpaduyeckoe, IKOJIOTUIECKOE.

MaxposBodronusi. opMmbl ABOJIONMM: (UiIeTUYECKas, JUBEPreHTHas,
KOHBEPTeHTHas, apajuiesibHas. HeoOpaTuMoCTh IBOIOIINH.

[IpoucxoxeHre OT HeCHEeUUAIU3UPOBAHHBIX TMpeakoB. [Iporpeccupyromias
crienranu3auus. AganTuBHas paauanus. /Jemoncmpayuu:

llopmpemuwi: K. JIlunnen, JXK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepiios.

Tabnuyer u cxemvl. «Pa3BUTHE OPraHMYECKOTO MHUpa Ha 3emie», «3apoJIbIIIu
MO3BOHOYHBIX JKMBOTHBIX», «ApXeonTepukcy, «DopMbl OOPHOBI 3a CYIIECTBOBAHHEY,
«EctecTBeHHBI 0TOOPY», «MHOrOOOpa3ue cCOpTOB pacTeHui», « MHOroodpasue mopon
KUBOTHBIX», «llonmymsammm», «MyTanmoHHass W3MEHUHUBOCTH», «ApPOMOP(O3bD»,
«Mnmnoananraruny, «OOmas aereHepanus», «JIBWKyIue CHUIBI  DBOJIOIHI,
«Kapracxema mapmipyrta myrtemectBus Y. JlapBuna», «bopbba 3a cyliecTBOBaHHUEY,
«IIprucnocoOIeHHOCTh ~ OPTaHU3MOBY, «T'eorpaduueckoe  BUIO0Opa3OBaHHEY,
«IKOJIOTHYECKOE BUA000PA3OBAHUEY.

Obopyoosanue:. KOJIIEKIHS HACEKOMBIX C Pa3IUYHBIMUA THUIIAMHU OKPACKH, HAOOp
IJI0JIOB U CeMsH, KOJUIeKIus «[IpuMephl 3alIUTHBIX MPUCTIOCOOJEHUN Y JKUBOTHBIX),
Mozaenb «OCHOBHBIC HANpPABJICHHUS JBOMIONUN», 00bEMHas Moaenb «CTpoeHue
TOJIOBHOTO MO3ra MO3BOHOYHBIXY.
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buoreorpaduyeckas kapra Mupa, KOJeKIus «DopMbl COXPAHHOCTH MCKOMAEMBIX
KUBOTHBIX W pacTeHH», Mojnenb anmuukanus «llepekpéct xpomocom», BiIaKHBbIE
npenapatel  «Pa3Butue Hacekomoro», «PasBuTHe JIATYIIKH», MUKpoIpenapar
«pozodpuna» (Hopma, MyTanuu GOpMBI KPHUIHEB H OKPACKH TeJa).

Jlabopamopnsie u npakmuueckue paboomol:

Jlabopatropnas pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO».

Jlabopatopnasi pabora Ne 2. «OmnucaHue mpuUCIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HH HA 3emJie

JloHay4Hbl€ IIPEACTABICHUS O 3apOKACHUM OKHU3HU. HayuHble TIunoressl
BO3HMKHOBEHUS KM3HU Ha 3emuie: abMOreHe3 W MaHchepMus. XUMUYECKas 3BOJIOLIHS.
AOGHOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE
HOJITBEPKIEHUE XUMUUYECKOH ABooLMK. HadanbHbIe 3Tarbl OM0I0rHuecKOn SBOTIOIHIH.
['mnoreza PHK-mupa. ®opMupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
IIPOTOKIETKHU. [IepBbIe KieTkH U ux 3Boronusa. DopMUpPOBaHUE OCHOBHBIX I'PYIIII KUBBIX
OpPTraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo 3paM M nepuonaMm. Karapxei. Apxelickas W
npoTeposoiickas 3psbl. [laneo3oiickas 3pa U e€ nepuoabl: KeMOPUNUCKUN, OPJIOBUKCKUH,
CUJTypHUICKH, TE€BOHCKAN, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3o3oiickast 3pa 1 €€ Nepuoabl: TPUACOBbIN, FOPCKUN, MEJIOBO.

KaliHo3o1cKkas 3pa 1 €€ nepuopl: NajeOreHOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M TEOJIOTHYECKHX npoueccoB. (OCHOBHBIE OTallbl
HBOJIIOLIMM PACTUTEIBLHOTO U )KMBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUI U KUBOTHBIX.
[losiBeHue, pacBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro Mupa Kak OTpaxkeHue HdBomoUnd. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OBoJIIOLMA 4YENIOBEKAa. AHTPONOJIOTUSl Kak Hayka. Pa3BuTHE NpencTaBIEHUN O
IIPOUCXOKJICHUN 4YeJIoBeKa. MeToIbl M3ydeHHsl aHTpornorene3a. CxocTBa U pa3Inyuus
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YETOBEKA.

JBmxyue cuiiel ((hakTopsl) aHTpornoreHesa. HacneacTBeHHas M3MEHUYHMBOCTh U
ecTeCTBeHHBIN 0TOOp. OOIIecTBEHHBIM 00pa3 >KU3HM, W3TOTOBJIICHUE OPYyIUd Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTagUM W BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, YesloBeK
yMelblid, YenoBek NpAMOXOIsiui, YeloBeK HeaHAepTalbCKul, UelOBEK pa3yMHBIN.
Haxonku rckomaemMbIX OCTaTKOB, BPEMS CYILECTBOBAaHMsS, 00JACTh PaclpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.
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Yenoseueckne pacbl. OCHOBHBIC OOJBIIUE pachl: eBporneouHasi (eBpazuiickas),
HEerpo-aBCcTpasiouaHas (PKBAaTOpHalIbHAS), MOHTOJIOMAHAS (a3MaTCKO-aMEpUKaHCKas).
YepTsl TPHUCTOCOOJICHHOCTH TMPEACTABUTEIICH UYEIOBEYECKUX pac K  YCIOBHUAM
cymiectBoBaHus. EqMHCTBO yenoBeveckux pac. Kputuka pacusma. Jemoncmpayuu:

llopmpempwi: ®@. Penu, JI. I1actep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. apBuH.

Tabnuyer u cxemvi: «Bo3uukHoBeHue ConHedHOM cucTteMbl», «Pa3Burtne
opranuueckoro  mupa», «PactutenbHas — kinetka», «KuBoTHas  KiETKay,
«IIpokapuotnueckas kineTka», «CoBpeMeHHass CHCTEMa OPTaHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTUUYECKUX HAXOAOK MPEIKOB COBPEMEHHOIO UEIOBEKa,
«JlpeBHelmue moan», «Jpesaue moan», «IlepBbie COBpEMEHHBIE IO,
«YenoBeveckue pacb».

Obopyoosanue: mynsixu «l[IpoucxoxnaeHre yeaoBeka» (OIOCTHI aBCTPAIONUTEKA,
MUTEKAHTPOTIA, HeaHEePTAIbIIa, KPOMAHBOHIIA), CICTIKHA WA U300PKCHHUS KaMEHHBIX
OpyAWil  TMEpBOOBITHOTO  4eNoBeKa  (KaMHH-UONIEphl,  pyoOwmsa,  ckpebia),
reoxXpoHoJjiorndeckass Tabmuma, Koekius «@POopMbl COXPAaHHOCTH HMCKOIMAEMBIX
KUBOTHBIX U pacTeHui». Jlabopamopusie u npaxmuyeckue padomoi:

[Ipaktuueckas padbora Ne 1. «M3yueHue HCKONMAEMbIX OCTATKOB PAacTeHUNl H
YKUBOTHBIX B KOJUICKIIUSX).

DKCKypcust « IBOJIONMS OPraHUYECKOro Myupa Ha 3emJie» (B €CTECTBEHHO-HAYYHbBIN
WJIM KpaeBeaUYEeCKU My3eil).

Tema 3. Opranu3msl 1 OKpYKamOIas cpeaa

DKoJIOrMs Kak Hayka. 3aJaud W pa3feibl dKOJOTHMH. MeTOIbl 3KOJOTMYEeCKUX
UCCJIEI0OBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, IMOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okonornueckne  ¢dakTopel.  Knaccudukamuss — 2KOJIOTHYECKHX  (DAKTOPOB:
abnoTuyeckue, OMOTUYECKUE U aHTPOTIOTeHHBIE. JlelicTBUE HKOIOTrHYecKuX (PaKTOpOB Ha
OpraHU3MBl.

AOGuoTtndeckue (HaKTOphl: CBET, TEMIepaTypa, BIAKHOCTb. DoTomepruoansm.
[Ipucnoco6nenus: opraHu3MoOB K JIEUCTBUIO a0MOTHYECKUX (hakTOopoB. buomornueckue
PUTMBI.

buotnueckue dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCHCTBUN: KOHKYPEHITHS,
XUITHUYECTBO, cuMOM03 u ero Qopmel. I[lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIIU3M, HEUTPATTU3M.
3HaueHue OMOTHMYECKUX B3aUMOJIEHUCTBUM i1 CYIIECTBOBAaHHUS OpPraHW3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MonyJisaiuu. OCHOBHbIE MOKA3aTeIu MOMYJISIUU:
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YUCJIEHHOCTD, IIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, TPUPOCT, MUTpalus. JlMHaMuKa
YUCJIEHHOCTHU MONYJISIUUU U €€ peryisiuus. Jemoncmpayuu:

llopmpemui: A. I'ymbo0nbaT, K.®@. Pynbe, O. I'ekkelns.

Tabnuyvr u cxemwi: kapta «llpuponneie 30Hbl 3emun», «Cpeabl 0oOUTAaHUSA
opranusmoB»,  «®ortonepuonusm», «llomymsmuu»,  «3aKOHOMEPHOCTH  pOCTa
YHUCIIEHHOCTU TOMyIsuuu uHpy30puu-Tyhenvkny, «llumessie uenny. Jlabopamophsie
u npakmuyeckue pabomoi:

Jlabopatopuast pabora Ne 3. «Mopdomornueckrne OCOOEHHOCTH PACTCHHH U3
Pa3HbIX MECT OOUTAHUAY.

JlaGoparopHass pabota Ne 4. «BnusHHe cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIeyCay.

[Tpaktnueckass pabora Ne 2. «lloncyér MIOTHOCTH MOMYJISALUMN pa3HBIX BHJIIOB
pacTeHUI.

Tema 4. Coo011ecTBa M YKOJOTrHYECKHE CHCTEMBI

Coo0OmiectBO  Opranu3MoB — OuoieHo3. CTpyKTypbl OuOIleHO3a: BHUIOBas,
IPOCTPaHCTBEHHAsA, Tpoduueckas (nuienas). Buasl-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DKOJIOTHYECKHUE CUCTEMBI (AKOcUCTEMBI). [loHsATHE 00 SKOCHCTEME U OMOTEOIICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTHI YKOCHCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBoport BemiecTs ¥ IOTOK 3HEPTUHU B SKOcHcTeMe. Tpoduueckre (MUIIeBbie) ypOBHU
skocucTeMbl. [lumeBsie nienu u cetu. OCHOBHBIE TTOKA3aTEIN YKOCHUCTEMBI: OMomacca,
OPOAYKIHMSL. DKOJOTHYECKHE MUPAMU/IbL: MPOAYKLINHU, YUCICHHOCTH, OMOMACCHI.
CBOMCTBa 3KOCUCTEM: YCTOMYMUBOCTh, CAMOPETYJIALMSA, pa3BUTHE. CyKIIECCHUs.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBL.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak Qaktop ycroiumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B.U. Bepnajackoro o 6uochepe. ['panuiipl, coctaB u CTpyKTypa 6nochepsl.
Kupoe BemectBo U ero ¢yHkuud. OcobGeHHOCTH Ouocdepbl Kak riI00aIbHON
sKocucTeMbl. /[luHamMrueckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsI BeecTB 1 OMOre0XMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yTIepoa, a30Ta).
3oHaBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emiid. AHTPONOTeHHbIE H3MEHEHHUs B Ouocdepe.
['1oGanbHbIE IKOJIOTHYECKUE TPOOIIEMBI.
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CocyuiectBoBaHuEe PUPOJIbI U yenoBeuecTBa. CoxpaHeHue OMopasHooOpa3usl Kak
OCHOBa ycToWuuBOoCTH Onocdepsl. OCHOBA PalMOHAIBHOTO YMPABICHUS TPUPOAHBIMU
pecypcaMu U WX MCTOIb30BaHue. J[oCTrkeHHsI OMOIOTHU M OXpaHa MPUPO/IBI.

Jemoncmpayuu:

Ilopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.A. Bepnaackui.

Tabauyvr u cxemwvi: «llumesble nenm», «bHOLEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOmectBa», «llennm nuTaHus», «OKOJOrMYECKas NHUPaAMHUAAN,
«buocepa u uenoBek», «IKocucTEMa IIUPOKOIMCTBEHHOIO Jiecay, «IDKOCHCTEMA
XBOMHOro jnecay, «buoneHo3 Bogoémay, «ArpoueHos», «lIpuMepHbie aHTPOIIOreHHbIE
BO3JICHCTBHUSI Ha NpHUpOAYy», «BakHeWIme WCTOYHUKM 3arpsi3HEHHsS BO3Ayxa U
IrpyHTOBBIX Boa», «llouBa — BaxHeilmas cocrasiswonias Ouochepr», «DakTopsl
nerpaganuu nouBy, «llapHukoBeiil 3 PexT», «DakTopbl paAMOaKTUBHOTO 3arpsA3HEHUS
ounochepr», «O0mmas crpykrypa ouochepri», «Pacnpoctpanenue xu3Hu B Ouochepe»,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepona B 6uochepe», «KpyroBopor
a30Ta B IPUPOCH.

OOopynoBanue: Mojenb-anmuMkanuss « Tunuunele OUOLEHO3bI», TepOapuii
«PacturenpHble coobiiecTBa», Kojulekiuu «buonenos», «Bpemurtenun BakHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJBTYp», repOapud W KOJUIEKIIMU PACTEHUH U >KUBOTHBIX,
NpUHAAJIEKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kuura

Poccutiickoii @enepainu, U300pakeHHs] OXPAHSIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIETI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBiauBaroTCsS TpeOOBAHUS K pe3yJbTaTaM OCBOCHHS
oOyJalmMMucsS  TporpaMM  cpeaHero  oOmiero  00pa3oBaHMs:  JIMYHOCTHBIM,
MeTaIpeAMETHBIM U TTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B crpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOEHUA Tmpeamera «buonorus»
BBIJICJICHBI CJICAYIOIIME COCTaBJISIIOIIME: OCO3HAHHWE OOyYarolUMUCS POCCUUCKOM
rpakIaHCKOW MJEHTUYHOCTU — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEACIICHUIO, HAJIMUYME MOTHBAIIUU K OOYyYEHHIO OMOJIOTHHU, LIEeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJICHHM JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIMNA Pa3BUTUS OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh u
CIIOCOOHOCTh ~ OOYy4YarOUIMXCS  PYKOBOJCTBOBAThCS B CBOEH  JIESITEIBHOCTH
IIEHHOCTHOCMBICJIOBBIMA ~ YCTAaHOBKaMH, TMPHUCYIIUMU CHCTEME OHOJOTHYECKOTO
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o0Opa3oBaHUs, HAINYHE YKOJIOTUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTAaBUTH LIETH U
CTPOUTH KU3HECHHBIC IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI mpenmera «buonorus» mocTurarTcs B
CMHCTBE Yy4yeOHOM W BOCHUTATENbHOW JIEATETBHOCTH B COOTBETCTBUU c
TPaAUIIMOHHBIMU POCCUHCKUMHU COITMOKYJIbTYPHBIMH, UCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU IIECHHOCTSIMH, IPUHATHIMU B 00IIECTBE MTPaBUIaMU U HOPMaMHU
MOBEJACHUSI W  CIOCOOCTBYIOT TMpoOIleccaM CaMOIO3HAHUSA, CaMOBOCIUTAaHUSA U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIIMU JIMYHOCTU, MATPUOTU3MA, YBAKEHUS K
3aKOHY W TIPaBOIOPSIAKY, YEJIOBEKY TpyJda M CTapuieMy IMOKOJEHUIO, B3aUMHOTO
yBaX€HUs, OEpEeXKHOr0 OTHOIICHHUS K KYJbTYpHOMY HACJIEIUI0 U TPaJULUSIM
MHOTOHAIIMOHANbHOrO Hapoaa Poccuiickorn ®enepanuu, OPUPOAEC W OKPYIKAIOLIEH
cpene.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUSI ydyeOHOro mnpeamera «buosiorus» g0JKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOydYaromuxcsi  pyKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM
[EHHOCTSIM POCCHUHCKOro 0O0IecTBa, paCHIMPEHUE KU3HEHHOTO ONbITa W OIbITa
JESATEIbHOCTH B TMPOILECCE pEANM3AlMU OCHOBHBIX HAIPABICHUN BOCIHUTATEIBHON
NEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKaaHCKOr0 BOCIIUTAHMA:
c(hOpMHUPOBAHHOCTH TPAKIAHCKON O3ULUU 00YyYarOUIErocs Kak akTUBHOTO

Y OTBETCTBEHHOTO 4JIeHa POCCUMCKOro 00IIeCTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
paB U 00sA3aHHOCTEH, yBaXKEHUE 3aKOHA
Y IIPaBOIIOPSAIKA,

TOTOBHOCTh K COBMECTHOW TBOPYECKOHN MESITENIBHOCTU NPHU CO3JAAHUM YUYEOHBIX
IPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEJbHBIX 3aJ1a4, BHIMOJHEHUH OMOJOTHYECKUX
AKCIEPUMEHTOB; CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO MO3MIMIO MO OTHOUIEHUIO K
SBJICHUSIM
COBPEMEHHOM JKU3HU U OOBACHATH €€; yMEHUE YUWUTHIBaTh B CBOMX JEHUCTBUSX
HEOOXOMMOCTh KOHCTPYKTUBHOTO B3aMMOJEHCTBUS JIIOJIEH ¢ pa3HbIMU YOEXKICHUSIMH,
KYJIBTYPHBIMU LICHHOCTSMU U COLIMAJIBHBIM I10JIOKEHUEM; TOTOBHOCTD K COTPY AHUYECTBY
B IpOLIECCE€  COBMECTHOTO  BBINOJHEHUS  Y4YEOHBIX,  I[IO3HABATENIbHBIX U
UCCIIEIOBATEIbCKUX 3a/1a4, YBAKUTCIBHOIO OTHOLIECHHWS K MHEHMIO OIIIOHEHTOB IIpU
00CYX /JICHUH CIHOPHBIX BOINPOCOB OMOJOTUYECKOTO COAEpP’KAHUSA; TOTOBHOCTh K
TYMaHUTAPHON M BOJIOHTEPCKOM JICATEIIBHOCTH; 2) MATPHOTHYECKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA,

YBAXXEHUSI K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH Itepen PonnHon, ropaoctu 3a
CBOM Kpau, CBOW PoauHy, CBOM A3BIK M KyJbTYpy, IIPOLLIOE W HACTOSIIEE
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MHOTOHAllMOHAIBHOTO Hapoja Poccuu; LEHHOCTHOE OTHOLIEHWE K MIPUPOIHOMY

HACJIEUIO U MaMSTHUKaM NPUPOIBI,

noctkeHusiM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE; CIIOCOOHOCTh
OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE

OMoNIOrNH, TTOHUMAaHUSl 3HAUYEHUs OWOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOJIBI, B JKU3HH

Yesi0BeKa M COBPEMEHHOT'0 O0IIeCTBA; uaeHHas yOoeK1EHHOCTh, TOTOBHOCTD K CITYKEHHUIO

u 3amure OTedecTna,

OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HaHME JIyXOBHBIX LIECHHOCTEN POCCUMCKOr0 HAPO/Ia;

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUSA, OATUYECKOTO  IMOBEICHMUS;

CITIOCOOHOCTH OLICHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHWE JIMYHOTO
BKJIaJla B TOCTPOCHHUE YCTOMUYMBOrO OYyAyIIero; OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMEMHOMN
KU3HH B COOTBETCTBHUH C TpaJulOusMH HapojaoB Poccuu; 4) 3cTeTM4ecKoro
BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsi CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPyAa, OOIIECTBCHHBIX OTHOIICHHWH; TMOHUMAHHE
OMOITMOHAIBHOTO BO3JCHCTBUS KMBOM TMPUPOILI W €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPKEHHUIO B pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TTPOSBIISATh

KauyecTBa TBOPUYECCKOM IMIHOCTH;

5) ¢pu3uveckoro BoCMUTAHUSI, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U

IMOIUOHAIBHOTO 0J1ATONOTYYHs:

MOHMMAaHUE W peaju3anus 3J0pOBOro M 0e30macHOro olOpasza KU3HU (30pOBOE
NUTaHue, COONIOJICHUE TUTHEHUYECKUX MPaBWI M HOPM, COATaHCUPOBAHHBIA PEKUM
3aHITHH M OTHBIXA, peryJisipHas (pu3ndeckas akTHBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHONIICHUS K COOCTBEHHOMY (HU3HYECKOMY H TICUXHUYECKOMY
3I0POBBIO; TOHMMAHWE IICHHOCTH TPaBWJ WHIAUBUAYaJbHOTO ¢ KOJUJICKTUBHOTO
0€301acHOro
MOBEJCHUSI B CHUTYyaIlUAX, YTPOXKAIOIMIUX 3/I0POBBI0 W IKU3HMU JIIOJICH; OCO3HAHUE

MOCJICJICTBUN W HEMPUATHUS BPEAHBIX IPUBBIUCK (YIIOTPEOICHHS

QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPpy10BOro BOCIIMTAHUSI:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYAOT00HE; TOTOBHOCTh
K aKTUBHOH JEATEILHOCTH TEXHOJOTMUECKON U COUAILHOM
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HANpPaBJIEHHOCTH, CIMOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH U CaMOCTOATEIHHO
BBITOJHATh TaKyl0 JESATEIBHOCTh; MHTEPEC K Pa3iIMYHbIM cdepaM NpodecCHOHATbHON
JeSITEIbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBbIC IUJIaHb; TOTOBHOCTh M CIOCOOHOCTH K
o0pa30BaHMIO U caMOO0pa30BaHUIO Ha IPOTKEHUU

BCEM KHU3HU;

7) 3KOJOTrNYeCKOro BOCIMTAHNS: YKOJIOTUICCKH I€IeCO00pa3HOe OTHOIIECHHE K
PUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

HOBBIIIEHUE  YPOBHS  SKOJOIMUYECKOM  KYJbTYphl: NPUOOpETEHHE  OIbITa
IUIAHUPOBAHUSI MTOCTYNKOB U OLIEHKM MX BO3MOXKHBIX IMOCJEICTBHM ISl OKPY KarOIIEn
Cpenbl; 0CO3HaHMUE II100aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIEM U ITyTeH X
peuIeHus; ClocOOHOCTh UCIO0JIb30BaTh TPUOOPETAEMBIE IPU N3YUEHUU OUOJIOTHUH 3HAHUS
Y YMEHHSI MIPU PEIICHNUU TPOOJIEM, CBI3aHHBIX C PAIMOHAIBHBIM MPUPOI0IOIb30BAHUEM
(coburo1eHue IpaBul TOBEACHUS B IPUPO/JIE, HAIIPABIEHHBIX HA COXPAaHEHHUE PAaBHOBECHS
B DKOCUCTEMAX, OXPaHy BHUJIOB, IKOCUCTEM, OMOC(hEpHhl); aKTUBHOE HENPUITHE EUCTBUM,
IPUHOCAILINX BPE] OKPYKAOIIEH PUPOTHON
cpene, YMEHHE TNPOTHO3MPOBATH HEOJArONPUATHBIE SKOJOTMYECKHE TOCIEACTBUS
OpEeANpUHUMAEMbIX  JACHCTBUA M OpenoTBpallaTh HWX; HajJu4yhe Pa3BUTOrO
HKOJIOTHYECKOTO MBIIIJIEHUS, YKOJIOTMYECKOUN KYJIBTYPBI,

OMbITa JEATEIbHOCTH 3KOJIOTMYECKOW HAMpPaBIEHHOCTH, YMEHHSI PYKOBOICTBOBATHCS
UMHU B TIO3HABAaTEJIbHOW, KOMMYHUKATUBHON U COLIMAIIBHON MPAKTUKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKOM JESITEIIBHOCTH IKOJIOTMUYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU U OOIIECTBEHHOM NPAaKTHUKHA, OCHOBAaHHOTO Ha AHAJIOre KYJbTYD,
CIIOCOOCTBYIOILIETO ~ OCO3HAHUIO  CBOETO  MECTa B  MOJUKYJIBTYPHOM  MHPE;
COBEPILIEHCTBOBAHUE SI3bIKOBOM M UNTATEIBCKON KYJIbTYphI KaK CPEACTBA
B3aMMOJECHCTBUS MKy JIFOJIbMU U MO3HAHUS MUPA; TOHUMaHue creupuKku OMoIoruu

KaK HayKH, OCO3HaHUs €€ poJii B (POpMUPOBAHUU
palMoOHAIbHOTO HAYyYHOTO MBILIUICHUS, CO3JaHUU LEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY’KalollleM MHUpE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U OOLIECTBA, B IMO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U peleHUH MPoOIeM COXpaHEHUs IPUPOTHOTO
paBHOBecHS; YOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM IIUBUITU3ALINHN:
o0OecrieyeHUss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3/aHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIIOCOOHBIX peIllaTh PECYpPCHbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUECTBA,
NOMCKa MyTel BBIXOAA W3 TJIOOAIBHBIX HKOJIOTMYECKUX MpobdiieM M obecreyeHus
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO MPUPOIHBIX
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pecypcoB U (HOPMHUPOBAHHMIO HOBBIX CTaHAAPTOB KHU3HU; 3aMHTEPECOBAHHOCTH B
IOJyYeHUU OHOJIOTUYECKUX 3HAHUM B LEISAX [OBBILIEHUS OOIIEH KYJbTYpHI,
€CTECTBCHHO-HAYYHOM TPaMOTHOCTH, KaK COCTaBHOM dYacTh (PyHKIIMOHAIBbHOMN
TPaMOTHOCTH OOydJaromuxcs, (GopMUpyeMON MpH W3yYeHHH OWUOJOTMH; TMOHUMaHUE
CYLIHOCTH METOJOB IO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJyYaeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHUS SIBICHUIN OKPY’KaIOIIETO
MUpPA U IPOUCXOASIIUX B HEM U3MEHEHUH, YMEHUE AeNIaTh 00OOCHOBAHHBIE 3aKJIFOUEHUS
Ha OCHOBE Hay4HBIX (PaKTOB U UMEIOLINXCS JAHHBIX C LIEJIBIO MOIYYEHHS TOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS
penieHus
npoOieM B pealbHbIX >KM3HEHHBIX CHUTyallUsX; OCO3HAHWE IIEHHOCTH Hay4YHOU
NEeATEIBHOCTH, TOTOBHOCTD OCYILECTBIIATH
IIPOCKTHYIO M HCCIEIOBATEIBCKYIO JIEATENbHOCTh WHIMBUAYAJIBHO W B TPYIIIE;
TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMUIo,
K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHUI MO OMOJIOTUU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUSI YyueOHoro mpeamera «buonorus»
BKJIFOYAIOT:  3HAUUMble JUisi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYUYaIOIIMXCS
MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC TMOHATHUS, OTPAXKAIOIINE
[EJTOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CHIEIU(PUKY METOJ0OB TTO3HAHUS, UCTIOIb3YEMbIX
B ©CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SBJICHUE, MPOIIECC, CUCTEMa, HAyYHBIN
dbakT, TpPUHLMN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUX), YHUBEpCAIbHbIC YUeOHbIE JCHCTBUS
(mo3HaBaTEIbHBIE, KOMMYHUKATUBHBIE, pEryJsTUBHBIE), 00ECIeUnBaOIINE
dbopmupoBaHue (PYHKIIMOHATIBHONW IPaMOTHOCTH 151 COLUAIBHOMN

KOMITETEHIIUU 00YyYaronuXxcsi, CIOCOOHOCTh oOy4Jaronmxcs

UCII0JIb30BaTh OCBOEHHBIE MEKIMCIUILUIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS
Y YHUBEpCAJIbHbIC YUCOHBIC ICUCTBUS B TTO3HABATEILHON U COI[MATIBLHOMN MTPaAKTHUKE.

Ilo3HaBaTeJAbLHBIC YHHUBepPCcaJbHbIE yqeﬁnble nencTBuda ba3oBble
JOrnYecKHe JeCTBUA:
CaMOCTOSITEeNIbHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATh MPoOJIeMy, pacCMaTpUBaTh

€€ BCECTOPOHHE; UCIOJIb30BaTh TP OCBOCHUU 3HAHUI MMPUEMBI JIOTUYECKOTO MBIIIIJICHUS
(aHanu3a, cWHTE3a, CpaBHEHWs, Kiaccudukaiuu, 00O0OIIEHUs), PACKPBIBATH CMBICI
OMOJIOTUYECKUX MOHATUN (BBIIENSATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH CBS3U
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C JpPYrMMHU MOHSATUSAMH); OINPEAENSATh LEAU ACSATENbHOCTH, 3aJaBas IMapaMeTpbl U
KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTB PE€3YyJIbTaThl JEATEIIBHOCTH C ITOCTAaBJICHHBIMHM LEISIMH; HCIOJIb30BATh
OMOJIOrMYeCKHUEe MOHITHS ISl 00ObSICHEHUS (PAKTOB U SIBJICHUN KUBOU
OPUPOABL;, CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYKTHBHBIE, JE€IyKTUBHBIE, IIO
aHaJIOTMH ), BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B pACCMATPUBAEMBIX SIBICHUSX,
(GbopMyIIMpOBaTh BHIBOJBI U 3aKIIIOUEHUS; TPUMEHSITh CXEMHO-MOJICNIbHbIE CPEACTBA IS
IPEJCTaBICHNs CYLIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3y4aeMbIX OMOJIOIMUYECKHUX
o0BbEeKTaX, a TaKXe MPOTUBOPEYMH pA3HOTO pPOJA, BBISBICHHBIX B Pa3JIMYHBIX
UHGOPMAIIMOHHBIX HMCTOYHUKAX; pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C YYETOM
aHaJIn3a UMEIOLINXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKHU ITOCHEACTBUAN JEATEIBHOCTH; KOOPAUHUPOBATh U BBIIOJIHATH
paboTy B yCIIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aWMOJEHCTBHUS; pPa3BUBATh KPEATUBHOE MBIILICHUE
[PU PELLICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBble nccienoBare/bcKie J1eHCTBUA:

BJIQZIETh HABBIKAMHM Yy4e€OHO-HCCIIEOBATENbCKOM M MPOEKTHON JAEsTeNbHOCTH,
HaBbIKaMU pa3peleHus npodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a]ady, TPUMEHEHUIO PA3JIMYHBIX METO/OB
NO3HAHUA; MCIOJB30BaTh PA3JMYHBIE BHJIbBI JACSITEIBHOCTU M0 IOJYYEHUIO HOBOI'O
3HAHUS, €r0 HHTEPIIPETALIMH, TPe0OPa30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYyalUsX, B
TOM YHCJIE€ MPU CO3JaHUU YYEOHBIX U COLUAIbHBIX MPOEKTOB; (HOPMUPOBATH HAYUHBIH
THUIT MBILJIEHHUS, BIAQJETh HAYYHON TEPMHUHOJIOTHUEH,

KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33]]a4 B 00pa30BaTEIbHON 1eATETbHOCTH

U OKU3HEHHBIX  CUTYyallUsX; BBIABIATH NPUYUHHO-CIEJICTBEHHBIE CBSI3U U
aKTyaJlu3UpOBaTh 3aJauy, BbIIBUTaTh TUIOTE3Y €€ pelleHns], HaXOAUTh apryMEHThI JIJIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;
aHaJIM3UPOBATh MOJIYYCHHBIE B XO/I€ PEILICHUS 3a7aul Pe3yJIbTaThl, KpUTHUECKU
OIICHMBATh MX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSX; JaBaTh
OLICHKY HOBBIM CHUTyallUsiM, OLICHMBAThb NMPHOOPETEHHBIA OIBIT, OCYLIECTBIATH
IeJIeHANpaBICHHBINA TTOUCK TIEPEHOCa CPEICTB U CIIOCOO0B ACHCTBUS
B MpO(ECCHOHANBHYIO CpeAy; YMETh NEPEHOCUTh 3HAaHUS B IO3HABATEIBHYIO U
NPaKTUYECKYIO 00J1aCTH
KU3HEACITENIbHOCTH; yMETh WHTETPUPOBATh 3HAHUS W3 pPa3HbIX
HpeAMETHBIX 00JacTel;
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BBIIBUI'aTb HOBBIC UJICH, IIPCAJIAraTb OPUTMHAJIBHBIC ITOJAXO/AbI U PCIICHH A, CTaBUTh

npoOJIeMBbl U 3a/1a4M, JOIyCKAIOIIUE albTepHAaTUBHBIC pelieHus. Padora
¢ uH(popManueii:

OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(MOpManuu (TeKcTe y4eOHOTO
0CcoOsI, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OUOJIOTMYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTE), aHaTN3UpOBaTh MH(DOPMAIUIO PA3IUYHBIX
BUJOB W (QOpPM TMpeNCTaBICHHUS, KPUTHUYECKH OIICHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH; (DOPMYIMPOBATH 3aMPOCHl U MPUMEHSTH Pa3IuYHbIe METObI MPU
MOMCKE U 0TOOpE
Ouonornuecko MHQPopManuu, HEOOXOAMMOHN sl BBINOJHEHMs] Y4eOHBIX 3ajady;

IpUoOpeTaTh OMBIT UCIOJIB30BaHUS HHPOPMALTMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHM, COBEpPUICHCTBOBATH KYyJbTYpPY AKTUBHOTO MHCIIOJNB30BAHUS Pa3IUYHbIX
IOUCKOBBIX CHUCTEM; CAMOCTOSITEIILHO BHIOMPATh ONTUMANBHYIO (hOpMY IpEACTaBICHUS
OHOJIOTNYECKON
uHpopmanuu (CxeMbl, TpauKy, [OAUArpamMMbl, TaOJIMLbI, PUCYHKH U JPYroe);

MCIIOJIb30BaTh HAYYHBIHN S3bIK B KAYECTBE CPE/ICTBA MPU paboTe ¢ OMOIOTUUECKOMN
uHbopMaluell: NPUMEHATh XUMUYECKUE, (PU3MUYECKHEe W MaTeMaTUYECKUE 3HAKU U
CHUMBOJIbI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKIIATYPY, UCII0JI30BAaTh U MPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPENICTBA HATJISIIHOCTH; BJIa/IeTh HaBbIKAMU PaclO3HABaHUS U
3amuThl HHGOPMAIHH, UHPOPMAITMOHHOM

0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKAaTHBHbIC YHUBEPCAJIbHbIE yqeﬁﬂble HeNCcTBUSA
OO01menue:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BCeX chepax >KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJOr€ WM JUCKYCCHUU IO CYIIECTBY OOCYyXJaeMod TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCUTEIBHO BBIMOJHEHUS NPENIaracMon 3aJ1auu,
YUYUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3ULHNA APYTUX YYACTHUKOB IHAJIOTa WIIN
JUCKYCCHM); paclio3HaBaTh HeBepOalibHble CpEACTBa OOIICHHSA, MOHUMATh 3HAUYEHUE
COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYaIlMid, YMETh
cMATYaTh KOH(QIMKTHI U BECTH MEPErOBOPHI; BIAJIETh PA3IMUYHBIMU CIIOCOOAMHU OOIICHMS
Y B3aMMOJEHCTBUSI, TOHUMATh
HaMEpPEHUs APYTUX JIOACH, IPOSBIATh YBAXKHUTEIbHOE OTHOIIEHUE K COOECeTHUKY U B
KOPpEKTHOU (hopme (hopMyTUpPOBaTh CBOM BO3PAKEHHUS; Pa3BEPHYTO U JJOTUYHO U3J1arathb
CBOIO TOUKY 3PEHUS C UCIIOIB30BAHUEM SA3BIKOBBIX

CPEJICTB.
CoBMecTHAA AeATeILHOCTD:
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MMOHMMATh U UCIO0JIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHMBUAYJIbHOU PaOOThI
IIPU pelIeHUH OUOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
rpynnoBsiX (OPM B3aUMOACHCTBUS MPU PEIICHUN YUeOHOU 3a1aul; BBIOUPATh TEMATUKY
¥ METOJIbI COBMECTHBIX JACHCTBUHN C YUETOM OOIIMX WHTEPECOB
M BO3MOXHOCTEM KaXJOTO WICHAa KOJUICKTHBA, IPUHUMATh LEIA COBMECTHOU
JNEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBHS MO €€ JOCTUKECHUIO: COCTABIIATH IUIAH JICUCTBHM, PACTIPENEIISATH POJIH C YUETOM
MHEHUN YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM pabOThI; OLICHUBATh KAYECTBO
CBOET0 BKJIAJIa M KAKJOTO YYaCTHUKA KOMAH]IbI B OOLITUH
pe3yabpTaT Mo pa3paOOTaHHBIM KPUTEPHUSIM; MpeajiaraTh HOBBIE MPOEKTHI, OIEHUBATH
WJICU C TIO3ULMY HOBU3HBI, ODUTUHAIIBHOCTH, IPAKTUYECKON 3HAUMMOCTH; OCYLLECTBIIATh
MMO3UTUBHOE CTPATETUUECKOE MOBEJACHNUE B PA3IMYHBIX CUTyalUsIX,

IIPOABIIATE TBOPUCCTBO U B006pa}i(€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusamnus:

HCII0JIB30BaTh OMOJIOTHYECKUE 3HAHUS JJIs1 BBIABJICHUA HpO6JI€M N UX PCHICHU A

B KU3HEHHBIX U YUYEOHBIX CHUTyallUsiX; BHIOMpATh Ha OCHOBE OMOJIOIMYECKHUX 3HAHUUI
L[€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX M IOCTYIIKaX 110 OTHOILLIECHUIO K
KUBOW IIPUPOJIE, CBOEMY 30POBBI0O M 3J0POBBI0 OKPYKAIOIINUX; CAMOCTOSITEIBHO
OCYIIECTBIISAITh I103HABATEIbHYIO JESTENIbHOCTb, BBIABIATH MNPOOJIEMBbI, CTaBUTh U
(bopMyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHON JEATEIbHOCTH U 5KU3HEHHBIX
CUTyalUsIX; CAMOCTOSITENBHO COCTaBJIATh IUIAH pEIIeHHs MNpoOJeMbl € y4ETOM
UMEIOLIUXCS

pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANOUYTECHUM; 1aBaTh

OLICHKY HOBBIM CHUTYallUsIM;

pacMpATh paMKH y4eOHOTO MpeAMETa HA OCHOBE JIMYHBIX MPEANOYTECHU; 1€TaTh

OCO3HaHHBIN BHIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHHUIO M MPOSBICHUIO IIUPOKOW IPYIUIMH B Pa3HbIX
o0yacTsX 3HAHUM, IMOCTOSHHO TMOBBIIATH CBOM OO0pa30BaTENbHBIA M KyJIbTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBHI B IEATEIIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEJSAM; BIAAETh HABBIKAMHU I103HABATEIbHOMN
pedaexkcu Kak OCO3HAHMS COBEPILIAEMbIX JACHCTBUN M MBICIUTENBbHBIX MPOLECCOB, UX
PE3yJIbTaTOB U OCHOBAHMI, UCIIOJIb30BATh NMPUEMBI PEQIIEKCUM U1l OLIEHKH CUTYyallHH,
BbIOOpPAa BEPHOTO pEIICHHsS; YMETh OLICHHBAThb PHUCKH W CBOEBPEMEHHO NPUHHUMATH
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pemiCcHus MO0 NMX CHUKXCHHIO, IIPUHUMATL MOTHUBBI U aPIryYMCHTHI APYIHX IIPpW aHaJIN3C
PE3YJIbTATOB ACATCIBHOCTH.

IIpunsiTue ceds1 M APyrux:
NpPUHUMATH ce0sl, MOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTHUX IIPU aHAIU3€E PE3YIbTAaTOB JEATEIIBHOCTH;
MPU3HABaTh CBOE MPABO M MPaBO IPYTUX Ha OIIMOKH; pa3BUBATh CIOCOOHOCTH
MMOHUMATh MUP C MTO3ULAH IPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynpTaThl ocBoeHHs mporpammbel COO mo O6uonoruu Ha 6a30BOM
YpOBHE BKIIIOYAIOT crneuuduueckue s yueOHoro mpeamera «buonorus» HaydHbIe
3HAHMS, YMEHHUS M CIOCOOBI JEHUCTBUWA IO OCBOCHHIO, HWHTEpPIpPETAUn U
npeoOpa3oBaHUI0 3HAHWMA, BUABI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHUS U
OPUMEHEHUIO 3HAHUW B pa3JIMYHBIX YYEOHBIX CHUTyalUsiX, a TaKXKe B peallbHbIX
KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX C Owuonorueid. B mporpamme mnpeameTHbIE
PE3yJbTaThl IPEACTABICHBI IO rOJIaM 00yUYEeHUSI.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTUHBI
MUpa M Hay4HOrO MHPOBO33PEHHUS, O BKJIAQJE€ POCCHUUCKUX U 3apyOeKHBIX
y4€HBIXOMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKa ISt
peuieHusl JKM3HEHHBIX 3a/a4y; YMEHHE pACKpbIBaTh COJAEpKaHUE OHOJIOrMYECKUX
TEPMUHOB W TOHSTHH: JXM3Hb, KJIETKa, OpraHu3M, MeTa0oinm3M (OOMEH BEIIEeCTB U
IpeBpalieHUe YHEPTHH), TOMEOCTa3 (CaMOpPETyJIslus), YPOBHEBAs OPraHU3alMs KUBBIX
CHCTEM, CAMOBOCIIPOU3BEICHUE
(peripoiyK1iusi), HaCAEACTBEHHOCTh, I3MEHUYMBOCTh, POCT U PAa3BUTHUE; YMEHUE U3JIaraTh

OMOJIOTUYECKHUE TEOpUH (KJIETOYHAs, XPOMOCOMHaA,
MyTAaIlMOHHAsI, LIEHTpaJIbHasl JOrMa MOJIEKYJIIpHOU Onosorun), 3akoHsl (I'. Mennens,
T. Moprana, H.. BaBunoBa) u y4enus (0 1eHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJabTypHbIX pactenuii H.M. BaBunosa), onpenensiTe rpaHUlbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM; yMEHHE BIJIaJIETh METOJaMH HAay4YHOTO IO3HAHHUA B OWOJIOTUH:
HaO0IeHuE
U OIIMCAaHME >KUBBIX CHUCTEM, IPOLECCOB W SBICHHUW, OPraHU3alMs U IPOBEICHUE
OMOJIOTMUECKOTO HKCIIEPUMEHTA, BBIABM)KEHHE THUIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH
MEXJy HCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHUE IIOJYYEHHBIX PpE3yJbTaTOB,
VICTIOJIb30BAaHHBIX HAyYHBIX IOHITHM, TEOPUM U 3aKOHOB, YMEHHE JAENaTh BBIBOJBI Ha
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OCHOBAaHHMM TOJIYYEHHBIX pPE3yJbTAaTOB; YMEHHUE BBIJCISATH CYIIECTBEHHBIC MPU3HAKU
BHUPYCOB, KJIIETOK MPOKAPUOT

Y DYKapHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH IIPOLIECCOB:
oOMEHa BEIECTB W MPEBpaICHUS] YHEPTHH B KJeTKe, (DOTOCHHTE3a, TIIACTHIYECKOTO U
PHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MMUTO03a, Meio03a, OIUIOJJOTBOPEHUS,
Pa3MHOKEHU S, UHIUBUYyAIbHOTO Pa3BUTHs OpraHU3Ma

(oHTOTEHER);

yMEHHUE MPUMEHATh NOJTYUYCHHbIC 3HaHUS U 00BSCHEHHS OMOIOTUYECKUX
IPOIIECCOB U SBJICHUHN, IJIsl IPUHATHUS MPAKTHUECKUX PEIICHUI B MOBCETHEBHON KU3HU
C 11eJbI0 oOecredeHus 6€30MaCHOCTH CBOETO 3/I0POBbS M 3JI0POBBS OKPY>KAIOIIUX JIFO/ICH,
COOJNIOACHUSI HOPM TPAaMOTHOTO TIOBEJIEHHUS B OKPYXKAIOMIEH MPUPOTHONW Cpene,
NOHMMaHHE HEOOXOJMMOCTH HCIOJIb30BaHUS JAOCTHMKEHUH COBPEMEHHOH Onosioruu u
OMOTEXHONIOTUH Ui PAIMOHATBLHOTO TMPHUPOAOIOIB30BAHUS, YMEHHE pelaTh
3JIEMEHTapHbBIC TEHETUYECKHUE 33/1a4i HA MOHO- U TUTHOPUIHOE
CKpEIIMBaHME, CICIJICHHOE HACIeA0BaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUs JUIsl MpEACKa3aHUsl HacleOBAHUS IMPU3HAKOB Y OPraHU3MOB; YMEHHUE
BBINIOJIHATH JJAOOPATOPHBIE U MPAKTHYECKUE pabOThI, COOII0IaTh ITpaBuia

npu pabore ¢ y4eOHBIM U JaOOpAaTOPHBIM OOOPYIOBAHWEM; YMEHHE KpPUTHUECKU
OLICHUBaTh W WHTEPIPETHUPOBATh HMH(POPMAIMIO OHOJOTHYECKOTO COJICpKAHUSA,
BKITIOYAIOIIY O IICEBAOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MaCCOBOM
MHPOpPMAIINY, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCIIC/IOBAaHUI B  OHWOJIOTMH, MEIUIUHE, OWOTEXHOJOTHH, YMEHHE CO3/1aBaTh
coOCTBEHHbBIC NMMCbMEHHBIC U YCTHBIE COOOIICHUS, 0000111ast

OMOJIOTUYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpenMeTHBIC pe3ybTaThl OCBOSHUS yueOHOTO ipeameTa «buosorus» B 11 kiacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHWUW O MECTE M POJIM OMOJIOTHU B CHCTEME HAyYHOTO 3HAHHMSI
CCTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpPa ¥ HaydHOTO MHPOBO33PCHHS, O BKJIQJE€ POCCHHCKUX U 3apyOeIKHBIX
Y4EHBIXOMOJIOTOB B Pa3BUTHE OWOJIOTHH, PYHKITMOHAIBHOW TPAMOTHOCTH YEJIOBEKA IS
peIIeHus )KU3HCHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COJCP)KaHWE OWOJOTHYCCKUX TEPMUHOB W TIOHSTHH: BHII,
NOMyJISIIHsI, TEHO(OHA, DBONIONMS, JBIKYIIUE CHIBI ((PakTOphI) DBOIIOINH,
MPUCTIOCOOJICHHOCTh  OPTaHW3MOB, BUI000pa30oBaHUE, JKOJOTHYECKHE (DaKTOpHI,
HKOCUCTEMA, MPOAYIECHTHI, KOHCYMEHTBI, PEAYICHTHI, IEMA TUTAHUS, JKOJIOTHYCCKas
nupamMuga, OuoreorneHo3, Owocdepa; ymeHue wusmaraTh OWOJIOTHYECKHE TEOPUU
(oBomrorimonHast Teopust Y. [lapBuHA, CHHTETHYECKas TEOPHUsS SBOJIOIUH), 3aKOHBI U
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3aKOHOMEpPHOCTH (3apozsimieBoro cxojactea K.M. Bapa, uyepenoBaHusi TIiIaBHBIX
HampaBieHuii u myrted osBomonuu A.H. CeseprioBa, yuenuss o Ouocdepe B.U.
Bepnasnckoro), onpenensiTe TpaHUIBl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM; YMCHHUE
BJIaJIETh METOJIaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIOICHUE
U ONHCAHHUE >XMUBBIX CHUCTEM, MPOLIECCOB W SBJICHUN, OpraHU3alis M TpPOBEJCHUE
OMOJIOTUYECKOTO SKCIEPUMEHTa, BBIIIBIDKEHHE THUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH
MEXIY HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHHWE TIOJYYCHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUM U 3aKOHOB, YMEHHE JENaTh BHIBOJBI Ha
OCHOBAHHWM TIOJYYCHHBIX PE3YyJIbTATOB, YMEHUE BBIJICIATh CYIICCTBEHHBIC MPU3HAKU
CTPOCHUS OMOJIOTHYECKMX OOBEKTOB: BUOB, IMOMYJIAIHMMA, TPOITYIIEHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OMOreOLIEHO30B U YKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEICTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BUI000pa30BaHUs, MPUCIOCOOTICHHOCTH
OpraHU3MOB, JCHCTBUS IKOJIOTHUYECKUX (DaKTOPOB HA OPTraHU3MBbI, IEPEHOCA BEIIECTB U
MOTOKAa SHEPTUU B IKOCHCTEMaX, aHTPOIMOTCHHBIX M3MEHEHHH B DKOCHUCTEMax CBOEH
MECTHOCTH, KPyTrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX LIUKIOB B OMocdepe; yMeHue
OPUMEHATh TOJYYEHHbIE 3HAHUS JUIsl OOBSACHEHHS OHOJIOTMYECKHX TMPOIECCOB U
SIBIICHUM, TSI TIPUHATHS TPAKTUYCCKUX PEIICHUN B MMOBCEIHEBHOW >KM3HU C IIEIBIO
oOecrieueHnss OE30MACHOCTH CBOETO 370POBBS M 30POBbS OKPYKAIOIIUX JIFOCH,
COOJIIOJIEHUST HOPM TpPaMOTHOTO TIOBEJIEHUS B OKpYKalollell NpUpOIHON cpene,
MOHUMAaHUE HEOOXOAMMOCTH MCTIOJB30BAHMS JOCTHKEHUH COBPEMEHHON OMOJIOTHH IS
palMOHAIBHOTO MPUPOIOIOIB30BAHUS; YMEHUE PelIaTh AIEMEHTapHbIE OMOIOTUYECKHE
3a/1auu, COCTABJISITH CXEMBbI
nepeHoca BEUIECTB M DHEPTrUU B JKOCHCTEeMax (LIETM MUTAHUS); YMEHUE BBITIOIHSTH
J1a00paTOpPHBIE U MPAKTHUECKUE PadOTHI, COOIIOAATh ITpaBHIIa
npu pabore ¢ ydeOHbIM U JIAOOPATOPHBIM OOOPYJOBAaHUEM; YMEHHE KPUTUYECKU
OIICHMBATh M HMHTEPIPETUPOBATh HWH(OpPMAIUIO OHOJIOTHUECKOTO  COJEPIKAHMS,
BKJTFOYAFOIIYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM
uHdopMaIuy, HAYYHO-TIONMYJISIPHBIE MaTepHalibl), pacCMaTpuBaTh  IJIOO0ATBHBIC
IKOJIOTHYECKUE TMPOOJEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TO3MWIIMI0; YMEHHE CO37aBaTh COOCTBEHHBIE THUCHMEHHBIE W YCTHBIC
cooOreHusi, 00o0mas OMOJOTUYECKYI0 HH(POPMAIUIO U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJIb30BaTh MOHATUHHBIN anmapaT OWOJIOTHH.
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TEMATHUYECKOE
IIVNIAHUPOBAHHUE
10 KUIACC
Haumenosanmue
Ne KomnuecTBo OCHOBHBEIE BUJIBI JIEITEIILHOCTH
pa3/iesioB U TEM [IporpamMmmHoe coaepxkaHue
/1 4acoB 00yYarommxcs

y4eOHOTO TIpeIMeTa

Tema 1. buoJiorusi Kak HayKa

1.1

buonorus B cucreme
HayK

buonorus kak Hayka. CBsi3u OMOJIOTUH C
00I111eCTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, peIurnueit, STUKOM,
ACTETUKOM U mpaBoM. Ponb Ouosnoruu B
GhopMHUPOBAHUM COBPEMEHHON HAyIHOM
KapTuHbl MUpa. Cucrema
OMOJIOTUYECKHUX HaYK.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBun, I'. Mennens,
H. K. Konbnos, x. Yorcon u ®@. Kpuk.
Tabauywvl u cxemol: «MeTOABI TO3HAHUS
JKUBOM MIPUPOIBI»

PackpriBaTh conepkaHue TEpMUHOB U
MOHATHUM: HAYYHOE MUPOBO33PEHHUE,
Hay4yHasi KApTUHA MHUPA, HAYYHBIN METO/I,
TUIIOTE3a, TEOPUS, METOIbI
HCCJICIOBAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK HAyKY,
€e MECTO MW pPOJb Cpeau JPyrux
€CTECTBCHHBbIX  HayK. llepeumcisTh
paszaensl OMOJOTUM B COOTBETCTBHE C
00BEKTaMU A3yYCHUS. Ha3zriBaTth
BOXHEUIIME OTpaciad OHWOJOTHUYECKUX
3HaHUW W 33Ja4d, CTOSIIUE MepeN
onomnornen XXI B.
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1.2

Mertoael  MO3HAHUA
KUBOU IIPUPOIBI

MeToapl TO3HAHUS >KUBOH TPUPOIIBI
(HabnroieHne, SKCIIEPUMEHT, ONTHCAaHKE,
U3MepeHune, Kiaccuukaus,
MOJICTTUPOBAHUE, CTaTHCTUYCCKAs
00paboTKa TaHHBIX).

Hemoncmpavuu:

PaCKpI)IBaTB COACPKaHUC TCPMHUHOB H
TTOHSITUM: Hﬂy‘lHBIfI MCTOd, MCTOABI
HNCCJICOAOBAHM:.

XapaKTepI/IBOBaTI) OCHOBHBIC MCTOIbI
MMO3HAHUS )KUBOH IIPpUPOIHLI: Ha6J'IIOI[CHI/I€,
OKCIICPUMCHT, OITMCAHNC, UBMCPCHUC,

Tabauywl u cxemol: «MeTOIBI TTO3HAHUS
YKUBOU MPUPOIBD.

Jlabopamopnsie u npakmuueckue
pabomul:

[Ipaktruueckas pabora Ne 1.

«Mcnonp30BaHKEe pa3InYHBIX METO/IOB
IIPH U3YYCHHH OMOJIOTHYECKUX
00BEKTOBY

KJIacCcupuKanus, MO/IEJIMPOBAaHHUE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

HToro yacos nmo teme

2

Tema 2. 7KuBble cUCTEMbI U KX OPraHU3aIHAs
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2.1

buonornueckue
CHUCTEMBI, TTPOLECCHI
U UX U3yYEHUE

JKuBbie cucteMbl (OMOCUCTEMBI)

KaK MpeaMeT U3y4YeHUs] OMOJIOTUH.
OTnuyue KUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIBI.
CpoiicTBa OMOCUCTEM U UX
pa3zHooOpasue.

YpoBHU OpraHu3aiuu OHOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUAHOKIIETOUHBIN,
OpTraHW3MEHHBIN, TOMYJISIITUOHHO-
BHIOBOM, AKOCHUCTEMHBIH (OHO-
reOLIEHOTUYECKHUI ), OnOChEpHBIil.
Hayxku, uzyqaromiue 6mocuctemMbl Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
Hemoncmpayuu:

Tabauywl u cxemvi: « OCHOBHbBIE PU3HAKU
JKU3HW», «YPOBHU

PackpbiBaTh coJiep’)KaHUE TEPMHUHOB U
MOHSATUM:  CHUCTeMa, OHOoJIOrHYecKas
CUCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
OOMEH BENIECTB, Pa3MHOXKEHUE, POCT,
pa3BUTHE, HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, pa3ApaxkuMOCTh,
SHEPro3aBUCUMOCTb, YPOBHU
OpraHM3anuu  >Ku3Hu  (OmocucTeM).
XapakTepu3oBaTh MIPUHLIUIIBI
OpraHu3aluu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs YHOPSIIOYEHHOCTb,
CaMOperyJsiLus, HUEPaApPXUYHOCTD.
[IepeuncnsaTe yHUBEPCAJIbHBIE CBOWCTBA
YKUBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pPa3apPaXUMOCTh, JBH)XCHUE,
rOMEOCTa3, pOCT U pa3BUTHE,
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OpraHu3aluy >KUBOU IPUpOAbD»y. Moelnb
MoJgekybl JJHK

HACJICJICTBEHHOCTh, H3MEHUHUBOCTD,
IBONIONUS (TMpUCTIOCOONIeHHE K
U3MCHSIOIITUMCS YCIIOBHSIM).
[IpuBomuTE, TpUMEPHI OHOCHCTEM
pPa3HOTO YPOBHS OpTraHM3AlMH U
CpPaBHUBATH MPOSBICHUS CBONCTB
YKUBOTO Ha PA3HBIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIC
IIPOIIECCHI, MPOTEKAOIINE B
onocucremMax: oOMEH BEIIECTB U
peBpaIleHue SHEPTUH,
CaMOBOCTIPOW3BEICHHE,
camoperysnusi, pazsutue. Cobmonath
npaBuiia OEpeKHOTO OTHOIICHUS K
YKUBOU MPUPOJE

M Toro yacos 1o TemMe

1

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJICTKH
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3.1

XUMHUYECKUU COCTaB
KiIeTku. Boma wu
MHHEPAIIbHBIE COJIH

XUMHYECKUU COCTaB KJIIETKH.

XHUMUYECKHE 3JIEMEHTHI:
MaKpOJJIEMEHTHI,

MUKPODIJIEMEHTHI. Boma m
MUHEpaJbHbIC BELIECTBA.

@DYHKIIMU BOJBI W MHHEPAITHHBIX
BeliecTB B kietke. [lonnepxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpayuu:

Jluaecpammor: «Pacripenenenne
XUMHUYECKUX JJIEMEHTOB B HEXHBOU
npupoze», «PacrpeneneHue XuMUYeCKux

PackpeiBaTh cofiepkaHue TEPMHHOB |
MOHSATHI: AIIEMEHTHI-OMOTEHBI,
MaKpOdJEMEHTBI,  MHKPOIJIEMEHTHI;
MUHEpaIbHbIC BEIIECTBA, MOJIEKyJa
BOJBI KaK JINIOJb, BOJOPOIHBIE CBSI3H;
ruapoduabHble W TUIPOoPOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €AUHCTBO 3JIEMEHTHOIO
cocTaBa Kak OJHO U3 CBOMCTB JKUBOTO.
Pacnipenenars XxumMu4eCcKue 3JI€MEHTBI
I10 TPpyIIaM B 3aBUCUMOCTH

DJIEMEHTOB B JKUBOM IPUPOJE».
Tabnuywt u cxemol: «llepuoanueckas
Ta0JINIa XUMHUYECKHUX DJIEMEHTOBY,

«CtpoeHue MOJEKYJIIbI BOIBD»

OT KOJIMYCCTBCHHOTI'O IMTPEACTABUTCIILCTBA

B OpraHu3Me; XapakTepu3oBaTh POJib

OTACJIbHBIX 3JICMCHTOB.

BbBIIBIATE  CBS3H
CTPOCHUEM  MOJICKYJIbI
COeAMHEHUS U er0 (DYHKITUSIMHU B KIJIETKE

MEXIY COCTaBOM,
XUMHUYECKOTO
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3.2 | benku. CoctaB wu benku. CoctaB u cTpoeHHe OEIIKOB. PackpeiBaTh conepkaHue TEPMUHOB H
CTpPOCHHE OEIIKOB AMHHOKHCIIOTB — MOHOMEpBI OeIKOoB. | HOHSATHIL OCIKH, [OJIMMEPBI, MOHOMEPEI,
He3aMeHIMELE - saMeHuMEle | AMUHOKHCIOTBI, — MENTUIHAas  CBA3b,
AMHHOKHUCJIIOTHI. AMHWHOKHUCIIOTHBIN TOIHIICITTHL, AICHATYPALHA.
. | XapakTtepuzoBaTh O€NKH KakK KJjacc
COCTaB. YPOBHHU CTPYKTYpbl OEJIKOBOM ..
OpraHUYECKUX COCMHEHU;
MOJICKYJIbI  (TIepBUYHAs, BTOpWUYHAS, KIacCHOUIMPOBATE HX TO CTPOEHHIO
TPCTUYHAS U YCTBEPTHYHAS CTPYKTYPA). | (rnoGysspHble H GUOPHILIAPHbIC ek,
XHUMUYECKHE CBONCTBA OCIIKOB. ePEYUCIIATh u XapaKTepu30BaTh
buonornueckue GpyHKINH OCIKOB. yHsKkImK 6enkoB
Hemoncmpayuu:
Tabauywl u cxemol: «CTPOCHUE MOJIEKYJIbI
OenKay.
Obopyoosanue: CBETOBOM MHUKPOCKOII,
MUKpOTIpenapaThl
3.3 | depMeHTHI — depMeHTH — OMOJIOTUYECKUE PackppiBaTh copepkaHue TEPMHUHOB H
OHMOJIOrHYECKUe KaTajanu3aTopsl. MOHSATUM: (PEePMEHTBI, aKTUBHBIN IICHTD,
KaTaJIn3aTOPbI

Crpoenue ¢depMeHTa: aKTHBHBIA ILICHTD,
cyOcTpaTHasi cenu@UIHOCTb.

KodepmeHnTsr. ButamuHsL.
Otnnuus (dbepmMeHTOB OT
HEOPraHWYECKUX KaTaau3aTopoB.

cyocTpaTHas Creuu(pUIHOCTD,
KOpepMEHTBI, OCIKU-aKTUBATOPHI H
OCJIKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYUS PEPMEHTOB OT
HEOPraHUYECKUX KAaTAIU3aTOPOB.
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Hemoncmpayuu:

Tabauywl u cxemwr: «CTpoeHue
dbepmenTay.

Obopyoosanue: 060pyaOBaHUE IS
MIPOBEICHUS HAOIOICHUH,

U3MEPEHU, SKCTIEPUMEHTOB.
Jlabopamopnvle u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 1. «3yuenue
KaTaJIATHIECKON aKTUBHOCTHU

dbepMeHTOB (Ha IpUMepe aMUJIa3bl WITU
KaTaynasbl)»

OObsCHATE poib  (PepMEHTOB B
(YHKIIMOHUPOBAHUY KUBBIX CUCTEM, B
IPOMBITIUICHHOCTH, B MEIUIIMHE, B
TIOBCETHEBHOM JKM3HM YEJIOBEKA
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3.4

YrineBoasl. JIMnuasl

YrneBoapl: MOHOCaXapu bl (TJIFOK03a,
pub03a u 1e30Kkcupr003a), TUcaxapuabl
(caxapo3a, JJaKT03a) U TOJIHCaXapHIbI
(Kpaxmaj, TJIMKOTeH, 1eJIII0J103a).
buonornyeckue GyHKIMM yTIIEBOIOB.
Jlumu et TPHUTIIUIICPUIBI,

bochonmunuapl, CTEpOUIbI.

['unpodpunbHO-rUAPOHOOHBIE CBOMCTBA.

buonorudeckue GyHKIUM JIUHIOB.
CpaBHeHHE yIJIEBOIOB, OCITKOB 1
JUMUA0B KaK HCTOYHUKOB SHEPTHUH.
Hemoncmpavuu:

Tabauywvl u cxemol: «YTICBOIBI,
«JInmae.

Obopyoosanue: 000pyI0BaHUE

PaCKpBIBaTI) COACPKAHUC TCPMHHOB H
TTOHSITHI: YIJICBOJAbI, MOHOCaxapulibl,

Aucaxapuibl, IMOJUCAXAPHUAbI, I'JIFOKO34,

pubo3a,  nme3okcupubo3a,  caxaposa,
JaKTO3a, MajbTO3a, LEJUTI0NI03a
(keTyaTka), Kpaxmad, IJIUKOT€H;

JIMIH]IBI, TPUTIUIEPUIBI (KUPBI, Maciia),
dbocdonunu b, CTEPOUIBI.
XapakTepru30BaTh YIJICBOJILI, JIAIHIBI
KaK KJIacC OpPTaHWYECKUX COCAMHCHHU.
KnaccuduiumpoBats yriieBOIbI U JIATHIBI
0 CTPOCHHUIO; TEPEUUCIATh (PYHKIIUU
YIJCBOJIOB M JIUITHJIOB.

Cxematuuecku u300pakaThb CTPOEHUE
MOJIEKYJI YTJI€BOJIOB, JIUIUIOB

JUTSI IPOBEICHUST HAOIIOICHH,
U3MEpPEHUH, SKCIIEPUMEHTOB
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3.5

HyxiiennoBsie
KUCIOTHI. AT®

Hyxknennossie kucnotsl: JJHK u PHK.
Hyxkneoru b — MOHOMEPBI
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u
¢byuxun JJHK. Ctpoenue u pyHkimu
PHK. AT®: ctpoenue u GpyHKIIUN.
Hemoncmpavuu:

Hopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Vunkuuc, P. ®pankinun. Tabruys
U cxemol:

«HyxsennoBbie kuciotsl; JJTHK»,
«buocunre3 Oenka», «CTpoeHue
MOJEKYIIbl ATD».

Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaThl

PackpbiBaTh comep)kaHne TEPMUHOB U
MOHATHI: JI€30KCUPUOOHYKICHHOBAS
kucinora (JAHK), pubonyknenHoBas
KHCJIOTa (PHK),

IMOJIMHYKJICOTHU/IHAA LCIIb

HYKJICOTHU/,

(MOJIMHYKJICOTH]T), KOMILJIEMEHTapPHOCTb,
¢bynkuuu JIHK (xpanenue u mnepenaua
HACJIEICTBEHHOW WH(MOPMALIMH); BUIBI
PHK (undopmarnmonnasi, TpancnopTHasi,
pubocoManbHasi); aaeHo3uHTpudochar
(ATD), MaKpOdprudeckas CBSI3b.
XapakTepu3nupoBaTh HYKJICUHOBBIC
KHUCJIOTHI KaKk XUMUYECKHE COCTUHEHUS U
HOCUTEIIN HACJIEICTBEHHOM
uH(popManuu.

OTMeuyaTh OCOOEHHOCTH  CTPOCHUS
MOJIEKYJI HyKJIenHOBBIX kucioT (JIHK,
PHK) u ATO.

CxemaTudecku M300pakaTh CTPOCHUE
HYKJICOTHUJIOB, MOJIEKYJI HYKJIECHHOBBIX
kucnoT, ATD
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3.6

HcTopust u MeTobl
U3YyYEHUsl KIIETKH.
Knerounas reopus

[{uTonoruss — Hayka O KJIETKE.
Knerounass teopuss — mnpumep
B3aMMOJICHCTBUS uael u (pakToB
B Hay4YHOM ITI03HAHMH.

PackpsiBaTh conepxaHnue TEPMUHOB U
ITOHATUM: KJIETKA, LIUTOJIOT U,
PACKpBIBATh COAEPKAHUE TMOJIOKECHHUMN
KJIETOYHOU TEOPUHU.

MCTOI[I)I HN3Yy4YCHUS KIICTKH.

Hemoncmpavuu:

Tlopmpemur:

A. JleBenryk, P. I'yk, T. IlIBann, M.
Ineiinen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MHKPOCKOII,
MHUKpONpenapaTsl PaCTUTEIIbHBIX,
JKUBOTHBIX M OaKTEPUAIBHBIX KIIETOK;
PUCYHKH ¢  MuKpodororpagusimMu
KJIIETOK, IIOJy4Y€HHbIE C IOMOIIbIO
CBETOBOTO U 3JICKTPOHHOTO MUKPOCKOMa

[lepeuncnars 151 XapaKkTEepU30BaTh

OCHOBHBIE METObI U3yUCHUS KIIETKU:
(IpUTrOTOBJIEHUE CPE30B, OKpAIlIMBaHUE,
MUKPOCKOTIMPOBAHUE,
HEeHTpU(PyrupoBanue, KyJbTUBUPOBAHUE
KJIETOK M TKaHEH)
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3.7

Knerka xak
1I€JIOCTHAs
JKUBast
cHcTeMa

KiteTka Kak nesnocTHast )KuBasi CUCTEMA.
OOmue NpU3HAKK KIETOK: 3aMKHYyTas
HapykHass MeMOpana, moJiekyisl JIHK
KaK TE€HETHMYECKUU ammapar, CUCTeMa
cuHTe3a Oenka. TUIbI KIIeTOK:
AYKapUOTUYECKAs U MPOKAPUOTHUECKAS.
OcobenHoctu CTPOCHUS
MPOKAPUOTUYECKOU KIETKH.

Krnerounas crenka 6akrepuii. CTpoeHue
DYKAPUOTUYECKOU KIETKU. (OCHOBHBIE
OTJINYUSL PACTUTEJIIBHOM, >XUBOTHOU H
rpubHOil  kjeTku.  [loBepXHOCTHBIE
CTPYKTYpbl — KJIETOYHasi  CTCHKa,
TJIMKOKAIMKC, UX (PYHKIUH.
[Ina3matuueckass memOpaHa, ee CBOMCTBa
1 QYHKITUY.

PackpbIBaTh coJep:KaHHE TEPMHHOB H
HNOHATUH: KJIETKU (dyKapHOTUYECKas,
OpPOKapUOTUYECKasA),  IUIa3MaTUYecKas
MeMOpaHa (T1a3mManemMma), TITMKOKaIuKC,
TpaHCHIOPT BEIECTB (maccuBHBIM,
aKTUBHBIN), SHIOIMUTO3  ((aromuTos,
OUHOLIUTO3),  9K30LUTO3,  KJIETOYHas
CTEHKa, Hykieoua. CpaBHHUBATh MEXKAY
co0oit AYKapUOTHUYECKHUE u
MPOKAPUOTUYECKUE KJIETKH; OTMEYaTh
CXOJICTBO U pa3jInyusi B CTPOCHHUH KIIETOK
OakTepuii, KUBOTHBIX, paCTCHUU U
rpudoB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[ITBann, M. lnennen, K. bap,

P. Bupxos.

Tabnuyor u  cxemvi:  «CTpoeHHE
IYKAPUOTHYECKOUN KIIETKW», «CTpoeHue
KUBOTHOU KIIETKI, «CtpoeHne
pacTUTENIBHOW  KIIETKW», «CTpoeHune
MIPOKAPUOTHYECKOUN KIIETKI.

Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK
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3.8

CrpoeHnue
AYKapUOTHYECKON
KJICTKH

[{uTomna3sma 1 €€ OpraHOW/IbI.
OnHomMeMOpaHHbBIE OPTaHOU/IbI KJIETKH:
OIIC, anmapar ['onbIKu, JIU30COMBI.
[TosryaBTOHOMHBIE€ OPTaHOUIBI KJIETKHU:
MUTOXOHAPHH, TTACTH/IBI.
[IpoucxoxjieHne MUTOXOHAPUN U
ractua. Buasl mmactus.
HememOpaHHbIC OpraHOUIbI KICTKH:
pPHUOOCOMBI, KJICTOUHBIN LIEHTD,
LEHTPHUOJIN,PECHUYKH, )KT'YTHUKH.
@yHKIMY OPraHOUAO0B KIETKH.
BxrroueHus.

S npo — peryJaTOpHBIN HEHTP KIIETKU.
CrpoeHue supa: sjuepHas o000J0YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO.

PackpeIBaTh cojep)KaHWE TEPMHUHOB M
MOHATUH:  MHUTOIIa3Ma,  OPTaHOW/IHI,
sHjporazMatudeckas — cetb  (OIIC),
anmapaT ['oJIbKH, JTU30COMBI, BaKyOIlb,
MUTOXOHPHH, TIIACTH/IBI (XJIOPOTLIACTHI,
XPOMOTLITACTHI, JICHKOILIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIN
IEHTP (meHTpocoma), PECHUYKH,
KTYTUKH, BKJIIOUYCHUS, SIAPO, sASpHas
000JI0UKa, KapuoIlla3Ma, XpOMATHH,
SIIPBIIITIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE 3YKapUOTUYECKON
KJIETKH 10 H300paXEHUsIM H Ha
MUKponpenaparax; KiacCupuuupoBaTh
OpraHOM/IbI
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XpoMocoMbl. TpaHCTIOPT BEILIECTB B
KJIETKE.

Hemoncmpavyuu:

llopmpemui: A. JleBenryk, P. I'yk, T.
[ITBann, M. lnennen, K. bap,

P. Bupxos.

Tabauyor u  cxemwi:  «CTpoeHHE
IYKAPUOTHYECKOUN KIIETKW», «CTpoeHue
YKUBOTHOM KJIETKU, «Ctpoenue
pacTUTENIBHOW  KIIETKW», «CTpoeHune
MPOKAPUOTUYECKON KIJIETKW,
«CtpoeHue spa KIETKN.
Obopyoosanue: CBETOBON MHKPOCKOIL,
MHUKpOMpEnapaTsl PacTUTEIbHBIX H
YKUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 2. «13yuenue
CTPOEHUS KIIETOK PACTCHHH, )KHBOTHBIX U
OaxkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpernapaTax u uX OIMCaHUCH

B 3aBUCUMOCTH OT OCOOEHHOCTEHN UX
CTPOCHUS (omHOMEMOpAHHBIE,
IByMEMOpaHHbIE, HEMEMOpaHHBIE);
ONMUCHIBATh  (PYHKIUH  KaXJOTrOo
OpraHOMIA B KIIETKE.

XapakTepu30oBaTh KIETOYHOE A/IpO Kak
MECTO XpaHEeHHUsl, epeaayuu (yABOECHUE
XPOMOCOM) U peaanu3aiuu
(TpaHCKpUILINS) HACJIECTBEHHON
uH(pOpMAIUHU KIETKU.

[lepeunciaTh 1 ONUCHIBATH KOMIIOHEHTHI
a51pa 1 ux (QyHKINH;

CxemaTH4HO U300pakaTh CTPOCHHE
PAaCTUTENBLHON U )KUBOTHOU KJIETKHU.
OOBACHATH OMOJIOTMYECKOE 3HAUECHUE
TPaHCIOPTa BELIECTB B KIIETKE

HToro yacos mo reme

8

Tema 4. ’KuzneneaTeJbHOCTH KJICTKH
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4.1

OOMEeH BelIEeCTB.
IInmacTrnueckuit
oO0MeH. DOTOCHHTE3.
XeMOCHHTE3

OOMeH BelecTB, WIM METa0O0IU3M.
Accumunsnus (IM1acTuueckuii 0OMeH)
U JUCCUMWIAIUS  (SHEPTEeTUICCKUIN
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpbiBaTh copepkaHre TEPMHUHOB U
MOHATHN: 0OMEH BEIIeCTB U
IpeBpaIIeHue YHEePTUn (METaboIU3M),
ACCUMUIIALINSA, TUTACTUICCKUI OOMEH,
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npoiiecca Mmeradonusma. Posib 3akoHOB
COXpaHEHUS BEUIECTBA U YHEPTUU B
MOHUMaHUU MeTaboau3Ma. THUIbI
oOMeHa BEIIeCTB: aBTOTPOPHBINA U
rereporpodHbIid. Poiabs hepMeHTOR B
oOMeHe BEIIEeCTB U NPEBpaIlCHUN
DHEPIruM B KiIeTKe. POTOCUHTES.
CaeToBas 1 TeMHOBast (pa3bl
¢dotocunTesa. Peakuuu gporocunresa.
D¢ hexTUBHOCTH (dboTocuHTe3A.
3HadyeHue QoTtocuHTE3a IS KU3HU Ha
3emne. BinusiHue ycnoBuid cpenbl  Ha

($hoTOCHHTE3 U CITOCOOBI TOBBIIIICHUS €TO

MPOJTYKTUBHOCTH y KYJIbTYPHBIX
paCcTCHUM.

XEeMOCHHTE3.

XeMOCUHTE3UPYIOIINEe  OaKTepHHU.

3HauYCHUE XEMOCUHTE3a IS )KM3HU
Ha 3emie. emoncmpayuu:
Iopmpempwi: K. A. Tumupsses.
Tabauyvt u cxemwvi: «XJIOPOILIACT,
«DOTOCHUHTES

TUCCUMMJIISIIIUS, DHEPTETUYECKUI OOMEH,
dboTocuHTE3, POTONNU3,
dbochopunupoBaHue, MEPEHOCUHK
POTOHOB, XEMOCHHTES.

OmnuckiBaTh (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOUIUE B CBETOBOM M TEMHOBOM
dbaze.

BrIsSBISATS IPUYMHHO-CIIEICTBEHHBIC
CBSI3U MEXIY MOTJIOUICHUEM COJIHEUHOU
SHEPrUM XJIOPOPUIIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXO/IHbIE BEIIECTBA,
KOHEYHBIE MMPOTYKTHI U YCIOBHSI
IIPOTEKAHUsI pEaKIMi CBETOBOU U
TEMHOBOH (a3bl (HOTOCHHTE3A;
CpaBuuBaTh (POTOCUHTE3 M XEMOCHHTE3.
OueHuBarh 3HaYeHUE POTOCHUHTE3A U
XeMOCUHTE3a JJIs )KM3HU Ha 3emiie
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4.2

DHepreTuuecKui
obmeH

OHepreTudyeckuii OOMEH B KIIETKE.
Pacmiennenue BelecTB, BhIACICHUE U
aKKyMYJIMPOBaHUE PYHEPTUH B KIIETKE.
Dranbl SHEPreTUYECKOro oOMeHa.

I'mukonus. bpoxkeHue u ero BUbL.

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHSATUM: DHEPreTHUUECKUUA OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHHE, OMOTIOTUIECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHUE,
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Kucnopognoe  oxuciienue, 1581071
KJIETOYHOE JibIxaHue. OKUCIUTENbHOE
bochopunupoBanue. IPHEeKTUBHOCTh
HHEPreTUYECKOro 0OMeHa.
Hemoncmpayuu:

Tabnuyvl u cxemol: « TUIBI TUTaHUY,
«Metabonuzm», « MUTOXOHIPUS,

«JHEpPreTUYeCcKuii OOMEeH»

TUCCUMUJIATINS, (DEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
IpeBpalieHne YHEPTrun (MeTaboII3M)
KaK OJTHO MX CBOMCTB HBOTO.
[Tepeuncnarb 0coOEHHOCTH
TJTACTHYECKOTO M SHEPTETHUECKOTO
oOMEHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEXKTY HUMHU.

Paznuuath TUIEI OOMEHa BEIIECTB B
KJIETKE: aBTOTPO(PHBINA U
reTepoTPOPHBIN.

OnuceIBaTh 3Talbl  YHEPTETUUECKOTO
oOMeHa (TTOATOTOBUTEIHHBIN,
OCCKUCTIOPOIHBINA, KHUCIOPOIHBIN) U
CpaBHMBaTb WX  MEXAy  COOOI.
XapakTepu3oBaTh PEaKIMK TIIHKOJIN3A,
OpOo’KeHMs, KJIETOYHOTO  JIbIXaHUS;
BBISIBIISAITH  NPUYMHHO-CIIECJCTBEHHBIC
CBSI3U MEXKJy TJIMKOJIU30M, KIETOYHBIM
JIBIXaHUEM U CUHTE30M MOJeKys1 ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH

6CCKI/ICJ'IOpOl1HOFO H  KHCIIOPOAHOIO
JTaIloOB
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4.3

buocuures Geska

Peaknnnu maTpu4HOrO CUHTE3A.

['enernueckas unpopmarnus u JJHK.
Peanuzanus T€HETUYECKOU
uHGOpPMAIUU B KIETKE.

PackpsiBaTh conepxanne TEPMUHOB
1 NOHSATUM: T€H, TeHEeTUYECKUIN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPaHCJISIIUS, KOJOH, aHTUKOJIOH,

['eHeTr4eCKUi KOJI U €T0 CBOMCTBA.
TpaHCKpuMnIus — MaTPUYHBIA CUHTE3
PHK. Tpaucnsiiust — OuocunTes 6enka.
Ortansl  TpaHcismu.  KoxupoBanue
amuHOKucnoT. Pomp  pubocom B
ouocunTese Oenka. Jemoncmpauuu:
Ilopmpemui: H.K. Konbos.

Tabnuywt u cxemwvi: «Ctpoenue [JHK»,
«CtpoeHue u QyHKIIMOHUPOBAHUE TEHAY,
«Cunres 0enkay, «Pemmukanms [JJHK»,
«I'eHeTHYECKHUMN KOI.

Obopyoosanue: MOCIN- aNIUIMKAIIUHA
«Y nBoenne JIHK u Tpanckpunums,
«burocuHTe3 OemKa»

pubocoma, IIeHTpaibHas 10rMa,
MOJIEKYJIsIpHAsi OMOJIOTHSI.

OnpenensaTe CBOMCTBA T€HETUYECKOTO
KoJla (TPUILIETHOCTh, OJHO3HAYHOCTb,
BBIPOXKIECHHOCTb, YHHUBEPCAIIBHOCTB,
HEMEePEeKPHIBAEMOCTb, HEMPEPHIBHOCTD).
OnuceiBaTh JTarlbl peanu3anuu
HaCJIEJICTBEHHOW MH(GOpPMAIUU B KJIETKE.
CpaBHMBAaTHL  pEAKIUM  MATPUYHOTO
cunte3a mosiekysn PHK u Genka B kineTke
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4.4 | HekneroudHbie 1 Hexnerounsie opMbI )KU3HE — BUPYCHI. | PackppiBaTh cojiepkaHWe TEPMHUHOB H
hopMBI XKHU3HH — Uctopuss otkpeitus BupycoB (/1. . | moHsTHI: BUpYyC, BUPYCOJIOTHS, KATICH/I,
BUPYCBI VBanoBckuii). OCOOCHHOCTH CTPOCHUS H | GakTepHOdar, BUPYC HMMYHOACHUIHTA

KU3HEHHOT'O HHKIIa BUPYCOB. | yenopexa (BMY), OHKOr€HHBIE BUPYCHI.
bakrepuodarn.  bomesnum  pacTteHwmid, X

apakTepu30BaTh BUPYCHI KaK
KUBOTHBIX U YEJOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc wummyHoaedunmta HOIIICTORHYIO bopmy HHIHH,
yenoseka (BUY) — Bo3oyautens CITH a. 0cObeHHOCTH CTpOCHUA 1
OOpatHasi TpaHCKpUIILIUS, peBepTaza u | KU3HCIACATCIBHOCTH BUPYCOB.
WHTETpa3a. [TpodmrakTuka | OnuchIBaTh )KU3HEHHBIA LMK BUPYCOB
pacrpocTpaHEHUs BUPYCHBIX | HIMMYHOJE(ULINTA YEJIOBEKA; pa3INdaTh
3a00JIeBaHUH. Ha pucyHkax BTM ((Bupyc TabauHoit

Mo3auku), bakrepuodar, BUY.
Jemoncmpauuu: OOGOCHOBBIBATh U COOTIOIATH MEPHI
llopmpemuwi: [I. . IBaHOBCKUH. npoPHUIaKTUKKA  PacIpOCTPAHCHUS
Tabauyvr u cxemwvl: «Bupycob», BUPYCHBIX 3a00seBaHUM
«baktepuodarny; «CrtpoeHue u (peciupaToOpHBIE,
’)Knu3HeHHbIN nuki Bupyca CIIN/Ia, JKEITYIOYHOKHUIIIEYHbIC, KJIEIICBOU
Oakrepuodaray. sHIEe(DATHUT,
Obopyoosanue: MOJENH CTPYKTYPBI BUY-unadekius)
JAHK; MarauTHas Moaelb-anIlInKalus
«CTpoeHHEe KIETKI»
Hroro yacos no teme 6

Tema S. PazMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB
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5.1

JKU3HEHHBIN UK
KJIETKH. JleneHnue
KJICTKH. MuTO03

KneTouHbIi UKIT, UITH KU3HEHHBIA ITHKIT
KIeTkd. MHTepdasza u MUTO3.

[Tporteccel, mpoTekatomme B HHTEpdase.
Permkarus — peakis MaTpUIHOTO
cunresa JIHK. Ctpoenue xpoMmocom.

XPpOMOCOMHBIN HAOOP — KApUOTHII.
JIMIIIOMIHBIN U TaIlJION JHBIN
XPOMOCOMHBIEC Ha0OPBI. XPOMATHU/IBI.
[{uToIOrMYEeCKHE OCHOBBI PA3MHOXKECHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. JleJeHne KIeTKU — MUTO3.
Craguu muto3a. [Ipoueccsl,
MIPOMCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. brojjornueckuii CMBICII MUTO3a.
[Iporpammupyemasi THOCITb KJIETKH —
aroITo3.

PackpbiBaTh coaepaHHE€ TEPMHUHOB U
MOHSATUM: KIIETOYHBIN UK, UHTEep(da3a,
penyIUIMKaIus, XpoMOCOMa, KapruOTHII,
raruIOUHBIN, JTATUTIOUIHBIN
XPOMOCOMHBIA ~ HA0Op, XpPOMATHU/IBI;
MHUTO3 €T0 cTajuu: podasa, Metadasa,
anadasza, Tenodasa.

OnuceIBaTh KU3HECHHBIN OUKII KJIICTKH,

NEepPeUYUCIsiTh U XapaKTEepU30BaTh
NEePUO/IbI KJIETOYHOTO UKJIA,
CpaBHUBATh HUX  MEXAY  COOOM.
OnuceiBaTh  CTPOCHUE  XPOMOCOM,

KapUOTUIIOB OPTraHU3MOB, CPABHUBATh
XPOMOCOMHBIE HA0OPHI KIETOK.

CpaBHI/IBaTB CTaJu1 MHUTO3a.

Paznuuate Ha MUKpompenaparax
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Jlemoncmpayuu: W PpUCYHKAaX CTaWuA MHTO3A.
Tabnuyvt u cxemvl: «KneTodnslii mukmy, | PaCKpbIBaTh OHOJIOTHYCCKHUIA CMBICT
«Perukanus JTHK», «Ctpoenune | MUTO32

XpPOMOCOMBI», «MuUTO3»; MarHuTHas
MO/IeTIb-aIIuKaINS «JleJIeHne KIETKI,
mozenb JIHK.

Obopyoosanue. CBETOBOM MHUKPOCKON U
MuKponpenapar «KapruokuHes B KIeTKax
KOpEIIIKa JIyKay.

Jlabopamopnsle u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 3.
«Habmroienne MuTO3a B KJIETKaX
KOHYHMKA KOpEINIKa JTyKa Ha TOTOBBIX
MUKpOITpenapaTax»
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5.2

®opmsbl
Pa3MHOXEHUS
OpPraHU3MOB

@opMBI Pa3MHOKEHUS OPTAHU3MOB:
Oecr1010€ U MOJIOBOE.
Bunsl Oecronoro Pa3MHOXKEHUSA:
JIEJICHE HaJBOE U MOYKOBAHUE OJJHO- U

MHOTI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC,

BCTCTAaTUBHOC Pa3MHOXKCHHUC.
I/ICKYCCTBGHHOC KIIOHUPOBAHHUC
OpraHn3MoB, €r0 3HAYCHHC JJI
CCJICKIIUH.

[TooBOE pa3MHOXKEHHE, €T0 OTIMUUS OT
O€ecII0I0r0.

Hemoncmpavuu:

PackppiBaTh conmepkaHue TEPMHUHOB
U TIOHATUNA: pPa3MHOKEHHE, KIIOH,
MIOJIOBBIE KJIETKA (rameTsl),
SIMLIEKJIETKA, CIIEPMATO30M/I, 3UTOTA,
JIeJieHHe  HaJBO€,  IOYKOBAHUE,
CIIOPYJISITHS, dbparmeHTanus,
BEreTaTUBHOE pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHUE,
JBOMTHOE OIJIOJIOTBOPEHHE, TTOJIOBHIE
KeJe3bl, CEMEHHUKH, SIMYHUKH,
OTUIOJIOTBOPEHUE (Hapy>kHOE,
BHYTpPEHHEE).
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Tabnuyer  u  cxemvi: «Dopmbl
Pa3MHOXKEHHS OPTaHU3MOBY, «JIBoitHOE

OIUIOJOTBOPEHUE y [IBETKOBBIX
pacTeHu», «Jlenenune KJIETKU
OaKTepumn», «BereraTtuBHoe

pa3MHOXeHuEe pacteHui», «CrtpoeHue
IIOJIOBBIX KJIETOK»

XapakTepuzoBaTb OCOOCHHOCTH U
3HaueHWe OecroJoro W  IOJIOBOTO
CIIOCOOOB  pa3MHOXKEHUsS. BbIIensTh
Oecroioro

BUbI Pa3MHOKCHUA,

BBISIBIISITD B3aUMOCBSI3M  MEXKIY
(opMamu U criocobamMu pa3MHOXKEHHUS,

U UX OMOJIOTMYECKUM 3HAUCHHUEM.
Biagers npuémaMy BEreTaTHBHOIO
Pa3MHOXKEHUS KYJIbTYPHBIX PACTEHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh IOJOBBIE KIIETKH:
SAUIEKIETKH, CIEPMATO30U/Ibl; BBISIBISTH
O0COOEHHOCTH

VX CTPOEHHUS
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5.3

Meiios

Meiio3z. Cramun wmeiio3a. Ilponeccsl,
IIPOUCXOIAIINE HA CTAIUSIX MENO3a.
IToBenenne XxXpoMocoM B  MEHO3E.
Kpoccunrosep. buonornueckuit cMbICIT
Y 3HaYCHHUE MEW03a.

Hemoncmpavuu:

Tabauyvt u cxemvi: «JleneHue KISTKN,
«Menos».

Obopyoosanue: moaens JJHK;
MAarHUTHasi MOJEIb-aNTUINKAIUs
«JleneHue KiIeTKm»

PackpsiBaTh conepkanue TEPMUHOB U
MMOHSATHM: Meno3, KOHBIOT AU
XPOMOCOM, TIepeKpECT (KPOCCUHTOBED)
XpPOMOCOM, TaMETBHI.

XapakTepuzoBaTh MeEWO3 Kak Crmocod
KJIETOYHOT'O JICJICHHUS; OMHUCHIBAaTh MEH03
10 CTaJIUsIM; CPABHUBAThH CTAJIMU MEHO3a
1 MUTO3A.

Paznuuats Ha pUCyHKax cTaauu Meno3a;
pacKkpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Mero3a
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5.4

OO6pazoBanue u
Pa3BUTHE TIOJIOBBIX
KJIETOK.

OHJIO,ZIOTBOPGHI/IG

["ameTorenes — mpoliecc 0Opa3OBaHUS
MOJIOBBIX KJIETOK Y KUBOTHBIX. [lojoBBIE
KEJE3bl: CEMEHHUKHM U  SAUYHUKH.
OOpazoBanue ¥ pa3BUTHE MOJOBBIX
KIETOK — raMer (crmepmaTo30up,
SAUIIEKIIETKA) — CIEPMATOrE€HE3 U OOTEHE3.
Oco0eHHOCTH CTpOEHUs SHIEKIETOK U
CIEPMATO30MI0B.

OmonotBopenue. [lapreHorenes.
Hemoncmpayuu:

Tabauywl u cxemol: «lIpsimoe 1 HENpsIMOE
pa3BUTHEY, «I"amerorenes y
MJIEKOTTUTAOIIHX u YEJIOBEKAY.

Obopyodosanue: wmonaeinb MeTadaszHOU

XPOMOCOMBHI, MUKPOCKOTI,
MUKpOITpenapaThl «CnepmaTo30u sl
MJICKOIIUTAIOIIET O, «SIimexneTka
MJICKOITUTAIOIIETO».

Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTtopHnas pabota Ne 4. «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

PackpriBath conep:kanue TEPMUHOB U
MOHSATHN: TaMETOTE€HE3, CIEPMATOTCHES,
OOT€HE3, CIIEPMATO30HU/I, AaKPOCOMA,
SIMLIEKJIETKA, TTOJISIPHBIE TEJIbLIA.
XapakTepru3oBaTh 0COOCHHOCTH
raMeTOTreHe3a y )KUBOTHBIX U €T0 CTaJIUH;
MTOJIOBBIE KJIETKH )KUBOTHBIX U ONKCHIBATH
IIPOLIECC UX PA3BUTHS.

CpaBHMBaTh CIEPMATOI€HE3 U OOTEHES.
OnuceIBaTh OIIIOOTBOPEHUE,
OMOJIOrMYeCcKOe 3HaUCHHE
OILIOAOTBOPEHUS
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5.5

NunuBuayanpHOE

Pa3BUTHUC
OpraHu3MoB

NunuBuyanbHOe pa3BUTHE (OHTOTEHES).
OMOpHOHANIBHOE Pa3BUTHE

(amOpuorenes). Dtanbl AYMOPUOHATIBLHOTO
Pa3BUTHS Y IO3BOHOYHBIX )KHBOTHBIX:

PackpeiBaTh conmep)kaHHe TEPMHUHOB
Y TIOHATHI: OHTOTECHE3, SMOPHOTCHE3,
3UroTa, ApoOJieHne, OJacTOMEpHI,
MopyJia, 61acTyJlia, 0J1acTOIICIb,
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IpOoOJIeHUE, TacTPyJISILUs, OPraHOTE€HES3.
[TocTaomOpuoHanbHOEe pa3BuTHe. TUIIBI

OCT3MOPHUOHAIIBHOTO PA3BUTHUS: IIPSIMOE,

HEe mnpsMoe (IuYMHOYHOE). BrusHwue
Cpembl Ha  pa3BUTHE  OPraHU3MOB;
bakTopsl, CIIOCOOHBIE BBI3BIBATH

BPOXIACHHBIC YPOIACTBA. Poct n Pa3BUTHUC

pPaCcTCHUM. OHTOreHe3  LBETKOBOIO
pacTeHHs: CTPOCHUE CEMEHH, CTaJuu
Pa3BUTHS.

Hemoncmpayuu:

Tabnuywvr u cxemol: «OCHOBHBIC CTaAUU
oHTOreHneza», «lIpsimoe u Hemnpsamoe
pa3BuUTHE», «J{BOMHOE OILIONOTBOPEHUE
Y UBETKOBBIX PACTECHUI

racTpyJa, HeHpyna, OpTraHOTCHE3;
3apONBIINICBBIE  JIMCTKH:  JKTOJEpMA,
Me30/1epMa, SHTOJICPMA;

MIOCTAMOPHUOHAIBHOE PA3BUTHE: IPSMOE U
HEempsaMoe (JIMYUHOYHOE); MeTaMopdo3,
METracropa, MHKPOCIIOpa, IBUIBIIEBOE
3€pHO, CIIEPMHUU, 3aPOJIBIIIEBBIM MEIIOK,
JIBOMHOE OTLI0I0TBOPEHUE.

OmnpenensiTh dTanbl SMOPUOHATILHOTO
Pa3BHUTHS XOPJIOBBIX Ha CXeMaxX U
nperapaTax ¥ OMUCHIBATh MTPOIIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTarle.
CpaBHUBATH ICPUOJIBI OHTOTEHE?RA;
IpPsIMOE W HETIpsIMOe (JIMYNHOYHOE)
MOCTAIMOPHOHAIBHOE PA3BUTHE,
3apOBIIITN YEJIOBEKA U JIPYTUX
XOPOBBIX.

OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTPHIIATEIILHOE BIUSHUE aJIKOTOJIS,
HUKOTHHA U JAPYTUX TePaTOrCHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPOIbIIIA

YCJIOBCKA.
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OnuceiBaTh MPOIECC ABOHHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHuit
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M Toro yacos 1o TemMe

Tema 6. HaC.]Ie[lCTBeHHOCTL H HBMECHYHUBOCTDL OPraHU3MoB

6.1

I'eneTnka — HayKa O
HaCJICACTBCHHOCTHU
N U3MCHYHMBOCTH

1

IIpenMeT u 3anaun reHeTuku. Poib
LUTOJOTUU U SMOPUOJIOTUU B
CTAHOBJICHUH TCHETHKHU. Bxmazg
POCCHICKUX U 3apyOE€KHBIX YUEHBIX B
pa3BUTHE T€HETUKU. MEeTOAbI
TeHETUKHU

(ruOpHUI0IOTrNUECKHUH,
IIUTOTCHETUYCCKUIA,
MOJIEKYJIAPHOT€HETHYECKUIA).
OCHOBHBIC

I'CHCTHYCCKHUC  ITOHATHA.

I'eneTnueckas CUMBOIJIMKA,
HCIOJIb3yeMasi B CXeMax CKpEIIMBaHUM.
Hemoncmpavuu:

Ilopmpemuwi: I'. Mennens, T. Mopras,
H. W. BaBunos, C. C. UeTBepHKOB,

H. B. Tumodees-Pecosckuii.

Obopyoosanue: MOACIb- aANITUTUKALIUS
«MoHornopuaHOE  CKpEIIUBAHUEY,
repOapuii «I'opox moceBHOI»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATHI: T€H, TeHOM, TeHOTHTI, (DEHOTHTI,
XPOMOCOMBI, aJIJICJIbHbIE TEHBI (QJIJIENH),
TOMO3UI0Ta, reTepo3UroTa,
JIOMUHAHTHBIN MpU3HaK (ren),
pelieCCUBHBIM TpU3HAaK (T€H), 4YucTas
JIUHUS, TUOPHI.
[Tepeuncnsarh u XapaKkTepru30BaTh
METO/Ibl TE€HETUKH: THOPUI0IOTUUECKH,
IIMTOreHETUYECKU,

MOJIEKYJISIPHOT€HE TUYECKUIA;
JIOMUHAHTHBIEC U PELIECCUBHBIC MPU3HAKH
pacTEHUN U )KUBOTHBIX.

[Tonws3oBaTbCs TeHETUYECKOMN
TEPMUHOJIOTHEH UM  CUMBOJIMKOHN
JUJIS 3alIACU TEHOTUIIMYECKUX CXEM
CKpEIIUBaHUs
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6.2

3aKOHOMEPHOCTH
HacJleI0BaHUs
HPU3HAKOB.

MonHorudpuaHoe
CKpeIIUBaHUe

3aKOHOMEPHOCTHU HaCJIeIOBaHUS
NPU3HAKOB,  YCTAaHOBIICHHBIC I.
Mennenem. MonorubpumHoe

CKpEIlMBaHUE. 3aKOH €IUHO00pa3us
ruOpuI0B TIepBOro nokoseHus. [IpaBumno
JOMUHHUPOBAHMS. 3aKOH pPacCIICIUICHHUS
IPU3HAKOB. ['MnoTe3a YMCTOTHI raMer.
[TostHOE M HENOJIHOE JOMUHUPOBAHHUE.

PackpriBaTh copepxanue TEPMUHOB U
MOHSITHM: MOHOTHOPHTHOE
CKpelIuBaHue, (eHOTUITYECKUE
TPYIIIbI, THOPHIOIOTHYCCKUN METOI,
YUCTBIC JIMHWUW, JOMHHHUPOBAHUE TCHOB
(moJIHOE, HEMOJIHOE), PaCUICIJICHUE B
ITOTOMCTBE.

OnuceIBaTh MCTOJUKY ITPOBCACHHA

Hemoncmpayuu:

Iopmpemuwi: I'. Mennens.

Tabauyvl u cxemovl: «MoHOTMOPHUIHOE
CKpEIMBAaHUE U €T0 IUTOTEHETHYECKast
OCHOBa», «3aKOH pacUICIIEHUSI U €ro
LUTOTEHETHUYECKass OCHOBa», «3aKOH
YHCTOTHI TAMET.

Obopyodosanue:  MoJeNU-aNIUIMKAIIUN
«Monorubpuanoe CKpEIMBAHUEY,
«Hemnonnoe JOMUHHPOBAHUEY,
repOapuii «I'opox moceBHOI»

I'. MengeneMm ONBITOB MO H3YYECHUIO
HaCJIeIOBaHUs OJTHOM Maphl MIPHU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh  comepkaHue  3aKOHOB
€IMHO00pa3usi TUOPUIIOB  TEPBOTO
MOKOJICHUSI U 3aKOHA PaCUICIUICHUS.

OOBSCHATH TUII0TC3y YMCTOTHI I'aMCT.
3anuchIBaTh CXEMBI MOHOFI/I6pI/II[HOFO

CKpPCIIUBAHUA, OOBSICHSITH €ro
MUTOJIOTMYCCKUEC OCHOBBI H PpPCIIATb
T€HCTHUYCCKUC 3agauu Ha

MOHOTHOPHUIHOE CKpEIIMBaAHNE
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6.3

Jlurubpunoe
CKpellluBaHue. 3aKOH
HE3aBUCHUMOTO
HaCJIeI0BaHUs
MIPU3HAKOB

JurubpuaHoe CKpenuBaHue. 3aKoH

HE3aBHCUMOTI'0 HacJIeJOBaHUs
npu3HaKoB. L{uToreHeTnuecKknue OCHOBBI
JUTHOPUIHOTO CKpELIMBaHUA.
AHanuzupytouee CKpEIlIMBaHUE.
Hcnonbp3oBanne aHAJIN3HUPYIOLIETO
CKpEUIMBaHUsA s OMpEAeNICHUs

Te€HOTHUIIa OCOOHU.

Hemoncmpayuu:

Ilopmpemeui: I'. Mennens. Tabauywl u
cxembl: «Jlurudbpunnoe
cKperBanue», «L{uromornaeckue
OCHOBBI JUTUOPHUIHOTO
CKpCILIUBAHUSD.

Obopyoosanue: MOACIb- aNTUTHKALIAS
«JlurubpuaHoe CKpemmnBaHue)

PackpbiBaTh coaepkaHUE€ TEPMHHOB H
MOHATUI: JTUTHOPUIHOE CKPEIIUBAaHUE,
AHATM3UPYIONIEE CKpEIIMBaHUE.
OnuceiBath OnBITEI I. MeHneas 1o
VW3YyUYCHUIO HACJIENOBaHUS JBYX Iap

NPU3HAKOB y  Tropoxa  IOCEBHOTO.

PackpreiBath CoZIepIKaHUe 3aKOHA
HE3aBUCUMOTO HaCJICIOBaHU
IIPU3HAKOB. [IpumeHaTH

MaTEMaTUYECKU pacdyeT C MOMOUIbIO
METOJA MEPEMHOKEHUS BEPOATHOCTEN U
3alUCh C TOMOILBI0 (PEHOTUITUYECKUX
paauKagoB pacIUEIUIEHUs] NPHU3HAKOB Y
MOTOMKOB MO (DEHOTUITY U TEHOTHITY.

3anuceIiBaTh CXEMBbI ,Z[I/IFI/I6pI/II[HOFO

CKpEIINBAHUA, OOBSICHATH ero
[IUTOJIOTUYECKUE OCHOBBI W PENIATh
TeHEeTUYECKHUE 3a7a4i Ha JUTUOPUIHOE
CKpEIINBAHUE
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6.4

CoemsieHHOE
HacCJICIOBAHHE
MIPU3HAKOB

CuenyieHHOE HACJIEI0BAHUE MPU3HAKOB.
Pa6ora T. Moprana no crenjieHHOMY
HaclleJOBaHUI TeHOB. Hapymenue
CUCIUICHUSI TE€HOB B  pE3yJbTaTe
KPOCCHUHIOBEpa. XpOMOCOMHAsl TEOPHs
HAaCJIEICTBEHHOCTH.

['eneTnyeCcKue KapThl.
Hemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabnuyvr u cxemwvi: «MeHO3»,
«I'eHeTHYECKHE KapThl pACTECHUH,
JKABOTHBIX U YEJIOBEKAY,
«B3anmonelcTBre ajICIbHBIX TCHOBY.
Obopyoosanue: MUKpoOIIpenapar
«po3oduna» (HopMa, MmyTaru (GopMbl
KPBUIBEB U OKPACKHU Te€Ja), MUKPOCKOTI,
Mojenb-antukamnus «llepexkpéct
XPOMOCOMY.

Jlabopamopusie u npakmuueckue
pabomul:

JlaGopaTtopHas pabota Ne 5.
«3yueHne pe3ynpTaToB
MOHOTUOPHIHOTO ¥ JUTUOPHUIHOTO
CKpEIIMBaHUs

PackpriBath conep:kanue TEPMUHOB U
NOHATHN: CLENJIEHHOE HACIEAOBAaHNE
IPU3HAKOB, PEKOMOMHALUS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOPraHujaa.

Ha3bpiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacliencTBeHHOCTH T. MopraHa,;
packpbIBaTh conepkanue padbotsl T.
Moprana no cuenieHHOMy
HACJICJOBAHUIO TEHOB U IPUYUHBI
HapyLICHHUS CLEIUIEHUS MEXIY T€HAMU.
3annchIBaTh CXEMBbI CKPEIIMBAHUSA TIPH
CLICTJIECHHOM HacJeI0BaHUH, OObICHATD
MPUYUHBI PEKOMOUHAIIUU T€HOB,
ONPENEIIATH YACIIO TPYIII CLETUICHUS
I€HOB; pellaTh FT€HETUYECKUE 3a1a41 HA
CLIECTUICHHOE HACJIEIOBAHUE
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y 1p030¢uiIbl Ha TOTOBBIX
MUKpOITpenapaTax»»

6.5

I'eneruka noma.
Hacnenosanue
MPU3HAKOB,
CIICTJICHHBIX C ITI0JIOM

I'eneTuka rnojJja. XpOMOCOMHOE
ompenesieHHe  Imona. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE 1
reTepPOraMeTHbIC OPraHU3MBI.
HacnenoBaHue npru3HaKoB, CIEIICHHBIX
¢ nioJioM. lemoncmpavuu:
Iopmpemuwi: I'. Mennens, T. Mopras,
H.A. BaBuios.

Tabauyvt u cxemol: «I'eHeTHKa TIOJIAY,
«3aKOHOMEPHOCTHU HacJIeJI0BaHusl,
CLETUJIEHHOTO C TToJoM», « KapuoTuribs
YeJIOBEKa 1 JKMBOTHBIX)

PaCKpI)IBaTI) COACpKAaHUC TCPMHUHOB H

HOHSTHI: XPOMOCOMHBIN HaoOop,

aYTOCOMBI, ITIOJIOBBIC XPOMOCOMBI,

TOMOTaMETHBIM TI0JI, TIEeTEepPOraMeTHBIN
I10J1, CLIETIJIEHHOE C T0JIOM HAaCJIeJOBaHUE
IPU3HAKOB.

OOBSCHATh LUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOT'0 MEXaHU3Ma OINPEACIICHUS
ojla y  pPasiauyHbIX  OPraHU3MOB.
CpaBHuBarh 3aKOHOMEPHOCTHU
HACJICOBAaHUsl IPU3HAKOB, CLIETUICHHBIX
U HE CLEIVICHHBIX ¢ IMojoMm. Pemars
IFCHETUYECKUE 3a/1a4d Ha HACJICAOBAHUE
CLICIJICHHBIX C II0JIOM IIPU3HAKOB
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6.6

N3MEeHUYNBOCTE.
Henacnencrsennas
U3MEHYNBOCTH

H3menunBocTh. BUAbI H3MEHUYHBOCTH:
HEHACJIEICTBCHHAs U HACJICACTBECHHAS.
Pons cpenpl B HEHACHEICTBEHHOMU
W3MEHYUBOCTH. XapakTepucTuka
MOAU(PUKAIMMOHHON  M3MEHYUBOCTH.
BapuarnmonHslil psji 1 BapualioHHasI
kpuBas. Hopma peakuum mnpu3HaKa.
KomnyecTBeHHBIE MW KadyeCTBEHHBIC
MpU3HAKA M HUX HOpPMa pEaKIIUH.

PaCKpI)IBaTI) COACPIKAHUC TCPMUHOB U

TTOHSITUM: N3MCHYUBOCTD,
HaCJICACTBCHHAA HU3MCHYHUBOCTD,
HCHACJICACTBCHHAsA N3MCHYUBOCTD,

MOMU(PUKAIIMOHHAS ~ U3MEHYUBOCT,
BapUAlMOHHBIA  psii,  BapUaHTa,
BapuallMOHHAsi  KpuBas, IMPHU3HAK,
HOpMa peaKIuu, KOJMYECTBEHHbBIE U
Ka4e€CTBEHHBIEC MPU3HAKHU.

CBoiicTBa Moau(UKAITMOHHON Knaccudpunmposathb BUJIBI
WU3MEHYHUBOCTH. W3MEHYHUBOCTHU U BBIABIIATH UX
Jemoncmpavuu: OHMOJIOTHYECKHE 0COOEHHOCTH.
Tabauywvl u cxemol.: «Bunapl [Tepeuncnsts CBOWCTBA

U3MEHYMBOCTHY, «MoaupukannoHHas
WU3MEHYHUBOCTDY.

Jlabopamopuuie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 6. «13yuenue
MO (PUKAITIOHHOM WU3MEHYHMBOCTH,
MIOCTPOEHUE BApPHALMOHHOIO psla |
BApUALIMOHHOU KPUBOM»

MOJAU(PUKAIMOHHON U3MEHUYUBOCTU H
OOBACHSTH €€ 3HaUCHHUE JJII OPTaHU3MOB.
Paznuuars KOJINYE€CTBEHHBIE "
KAQUeCTBEHHbIC  IIPU3HAKW;  CTPOUTH
BAPUALIMOHHBIM  psii, BapUALMOHHYIO
KPHUBYIO, BBIYUCIISATH CPEAHEE 3HAUYCHUE
IIpU3HAKa
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6.7

HaCJIeI[CTBGHHaH
HN3MCHYHUBOCTD

HaCJ'IGILCTBeHHa}I, NN T'CHOTHUIINYCCKAsA
HU3MCHYHUBOCTB. KomOnnatuBHas

U3MEHYUBOCTh. MeHo3 ¢ II0JIOBOM

npolecc — OCHOBA KOMOWHATHUBHOMN
M3MEHYHMBOCTH. MyTanmonHast
W3MEHYUBOCTb.

Knaccudukanums  Mmyrauuidi:  TE€HHBIE,

XPOMOCOMHBIE, TEHOMHBIE.
YacToTa 1 NpUYMHBI MY TALUH.

MyTtarennbie  (paKTOpsbI. 3aKOoH
TOMOJIOTUYECKUX  PAIOB B
HaCJIEJICTBEHHON M3MeHUYnBoCcTH H.
H. Basuiosa. Buesnepnas
HACIIECTBEHHOCTh U U3MEHYUBOCTb.

Hemoncmpayuu:

lopmpemuwi: I'. ne ®pus, H. 1. BaBunos.

Tabauywl u cxemwvl: «MyTanmoHHas

PaCKpI)IBaTI) COACPKAHUC TCPMHHOB H

TTOHSITHM: HacJICJICTBEHHAas
N3MEHUYHMBOCTD, KOMOMHATHBHAS
N3MEHUYHMBOCTD, MyTallMOHHAA
U3MECHYMBOCTh,  MYTaHT,  MYTAallUU:
T€HHbIC, XPOMOCOMHBIE, T'€HOMHBIC;

NOJIMIIIONIHS, AHEYTUIOUIMS, MyTareHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHUYMUBOCTH; (OPMYJIMPOBATH 3aKOH
TOMOJIOTUYECKUX psAIOB B
HacJIeACTBeHHOU m3MeHunBoctu H. U.
BaBmiioBa 1 OOBSCHATH €ro 3Ha4YCHHE
TUISL OuoI0run U CEJICKLIUH.
KnaccuduiupoBarb MyTaluu: Te€HHBIE,
XPOMOCOMHBIE, T€HOMHBIE U ITPUBOAMTH
IPUMEPBI My TaIUH.

OOBSCHATH IIPUYHUHBI BOSHUKHOBCHUA
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U3MEHYUBOCTH.
ObopyoosaHue: MHUKPOCKOTI,
MuKpornpenapar «Jlpozodunay (Hopma,
MyTaluu (HopMbl KpbUIBEB U OKpacka
TeJa); KOMHATHBIE PACTEHUS C MECTPOi
OKpacCKOM JINCTHEB.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 7. «AHanu3
MyTalluid y Apo30(uiIbl Ha TOTOBBIX
MHUKpOIIpenapaTax

MyTalui, poiib (aKTOPOB-MYyTAareHOB.
CpaBHUBaTh BHJIbl MyTalluii; BBIABIATH
IIPUYUHBI HAaCJICACTBEHHOU
U3MEHYMBOCTH, UCTOYHUKU MYTarceHOB
B OKpyXarmieil cpeae (KOCBEHHO).
XapaxkTepu3oBaTh BHEAIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTh
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6.8

I'eneTrka dyenoBeka

I'enetuka venoseka. Kapunorun
4eJI0BEKA.

OcHOBHBIE METOAbI TCHETUKHU YCIIOBEKA!
reHeaJIOTHYECKU, OJIM3HEIIOBBIHT,
IIMTOT'CHETUYCCKHI, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMeHHOE ONPEAECICHUE T€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE C
nomokio I11[P-ananmu3a.
Hacnencrsennsie 3a001eBanus
yeJIOBEKa: TeHHbIE 00Ie3HH, 00JIE3HU C
HaCJICJICTBEHHOM
MPEIPACTIOIOKEHHOCTHIO,
xpoMocoMHbIe 0osie3nn. ComaTuyecKue
Y TeHEpaTUBHBIC MyTalIUH.

PackppiBaTh copiepkaHrie TEPMUHOB H
MOHATHI: KAPUOTHIT YEIOBECKA,
IIUTOT€HETHYECKHUI METO/,
reHeaJIOTHYEeCKUH METO/I,
POAOCIIOBHBIC, OJIM3HEIIOBBI METO/I,
HACJICJCTBEHHEIC O0JIC3HH:
(MOHOTEHHBIC, C HACJICIACTBCHHOU
IPEIPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE
KOHCYJIbTHPOBAHUE.

[TepeunciaTb 0COOEHHOCTH U3YUYCHUS
TE€HETHUKHU YEJIOBEKA; MPUBOJAUTH
IpUMEPHI HACJIEICTBEHHBIX O0JIe3Hen
YeJI0BEKa, XapaKTepU30BaTh METOJIbI UX
npoUIaKTUKN; 000OCHOBBIBATH 3HAUCHUE
MEJIMKO-TE€HETHYECKOTO
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CtBO0BBIE KJIETKU. [[pHHIMIIBI
3I0pOBOTO 00pa3a *U3HU, TUATHOCTUKH,
pOoGUIAKTUKY U JICUEHUS TeHETHYECKUX
Oosie3Herl. MeauKo-reHeTUYECKOE
KOHCYJIbTHPOBaHUE. 3HAUCHUE
MEIUIIMHCKOU TeHETUKU B
MPEIOTBPAIICHUN U JICUCHUH
reHEeTHYECKUX 3a00JIeBaHUM YeIOBEKa.
Hemoncmpavuu:

Tabauywr u cxemst. «HacaemoBanme
pesyc-akropay, «I'eHeTHKa TpyIII
KPOBU.

Jlabopamopuwie u npakmuueckue
pabomul:

[Ipaktruueckas padora Neo 2.
«CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHUSL.
BbIABIATH M CpaBHUBATh MEXY COO0M
JOMWUHAHTHBIEC U PELIECCUBHBIE IPU3HAKU
YEJIOBEKaA.

CocTaBidTh u
POJIOCITIOBHBIC YEIIOBEKA

aHAJIU3UPOBATh

HToro yacos 1mo teme

8

Tema 7. Cestekuiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
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7.1

CGJIGKHI/IH KaK HayKa
" IIponece

Cenexuus Kak HayKa U Iporiecc.
3apOXkKICHHUE CEJIEKIIUU U TOMECTUKALIHS.
Yuyenne H. WM. BaBunoBa o neHrpax
MHOroo0Opa3usi ¥ NPOUCXOKICHUS
KYJIbTYpPHBIX PACTEHUH.

L{eHTpBI MIPOUCXOXKICHHS TOMALTHUX
YKUBOTHBIX.

Coprt, nopoja, mramm.

PackpbIBaTh copepikaHne TEPMHUHOB
Y TIOHATHUI: CEJEKIIHsI, COPT, IOPO/a,
HITaMM, JOMECTHKAIIS, WIH
OJIOMallTHUBAHUE, HEHTPBI
MHOT000pa3usi M MPOUCXOKICHUS
KYJIbTYPHBIX pacteHuii u
KUBOTHBIX, rUOpUIN3ALHS,
UCKYCCTBEHHBIN O0TOOD.

Hemoncmpayuu:
H. W. Basuios.
Tabnuyvt u cxemol. xapra «L{eHTpbI

Tlopmpemui:

MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYpPHBIX pacTteHui», «Ilopomabl
JOMAIllHUX JKUBOTHBIX», «Copra
KYJIbTYPHBIX PACTCHHIN.

Obopyoosanue: MYISDKHA THIOAOB H
KOPDHEIUIOJOB ~ TUKUX (opM U
KYJbTYPHBIX COPTOB  PAaCTCHUI;
repbOapuii «CelbCKOX03IMCTBEHHBIC
pacTCHUS

HaspiBaTh W CcpaBHUBaTh OCHOBHBIC
dTanbl Ppa3BUTHUS celekuuu. l3marats
yueane H. U. BaBwioBa o0 meHtpax
MPOUCXOKICHHUS KYJIbTYPHBIX PACTCHUN;
pa3nuyaTth I[EHTPhl Ha KapTe MUpa,
CBSI3BIBATH HMX MECTOIIOJIOKECHHE c
o4yaramMd BO3HMKHOBEHUS JIPEBHEUIIMNX
UBUJIN3ALAH.

CpaBHHMBaTh cOpTa KYJIbTYpPHBIX
pacTeHuid, TOpOABl  JOMAITHHX
KUBOTHBIX M WX JHKUX IPEIKOB.
OneHnBaTh poOJIb  CENEKINH B
obecrieyeHu MPOOBOJIHLCTBEHHOM
0€30I1aCHOCTH YeJI0BEYEeCTBa
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7.2

Mertonbt u
JOCTHKEHHUS
CEJIEKIIMU PACTEHUN

1 ) KUBOTHBIX

CoBpeMEHHbBIE  METOJbl  CEJEKLHU.
MaccoBblii 51 WHVBUAY AJIbHBIN
oTOOpBl B CEJEKUUH pPACTEHUH U
KUBOTHBIX.

OrneHka sKCcTephepa.

BJ'II/IBKOPOI[CTBCHHOC CKpCIINBAHUC -

uHOpUAUHT. YucTas TuHUS.
CxpelnBaHie YUCTHIX JIUHUM.
['erepo3uc, nnu rubpuiHas cuma.
HepoacTBeHHOE CKpelMBaHUE —
ayTOpPUIMHT. Otnanénnas
rudpuau3anus u e€ yCrexu.

HcKycCTBEHHBIN MyTareHe3 U MOJIy4YeHUe
MOJIMIUIONIOB. JJOCTHXKEHUS CENEKIUN

PackpeiBaTh conxepxaHHE€ TEPMHUHOB H
MTOHSTHM: WCKYCCTBEHHBIN oTOOD,
MaccoBbIi  OTOOp, HMHIWBUIYaTbHBIN
oTOOp, AKCTEpPhEP, OIMIKOPOJICTBEHHOE

CKPCIIMBAHUC, YUCTAA JIMHUA, TCTCPO3HUC,

HEPOJCTBEHHOE CKpEIIHBaHUE,
VICKYCCTBEHHBIN MyTareHes,
noymrionsibl.  CpaBHuBaTh  (OpMBI

UCKYCCTBEHHOTO 0TOOpa (MaccoBOTrO u
WHIMBHTYAJIBHOTO), BHJIBI

rubpuan3anun (6JIU3KOPOJICTBEHHON M
OTJAJIEHHOM), CMOCOObI  MOJYy4YEHUs
TIOJIUTIIIOUTIOB.
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pacTeHuil, >)KUBOTHBIX U
MHKPOOPraHU3MOB.
Hemoncmpayuu:

Ilopmpemui: 1. B. Muuypun, I'. 1.
Kapneuenko, M. @. lBaHoB.
Tabnuyvr u cxemwvl: «OTnaacHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®. HBanoBay, «llomuriongusy.
Obopyoosanue: MyJSDKA TUIOAOB U
KOpDHEIUIOJOB ~ JUKUX (popm u
KyJbTYPHBIX ~ COPTOB  PAacTEHUH.
Jlabopamopuvie u npakmuueckue
pabomul:

Okckypcusi  «OCHOBHBIE  METOABI U
JNOCTUKEHHUSI CEJIEKUMU pacTeHUul u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHILIUIO,
IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK  WJIU
TEIUTUYHOE X035HUCTBO)

[IpyuBomuTh  mpUMEpPBI  JOCTUKCHUU

CEJICKIIUHU PACTEHUMN U KUBOTHBIX
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7.3 | buorexnosorus Kak 1 buoTrexnonorus KaK oTpacib | PackpbeiBaTh COJiep>KaHUE TEPMHUHOB M
OTpacib MPOU3BOJICTBA. ['€HHAsT  WMHXKEHEpHWsl. | MOHSTUH: OMOTEXHOJOTHUS, KIETOYHAs
MPOU3BOJICTBA Oransl co3nanus pekomouHanTtHoi JIHK | mHkeHepusi, TeHHas  WHXEHEpHs,

Y TPAHCTEHHBIX OpraHu3MoB. KileTouHas = KJIOHMpPOBAHUE, TPAHCTE€HHBIC
unxeHepus.  Kinerounesle  KynapTyphl. | opranu3mel, [MO  (reHermuecku
MuUKpOKJIOHAIBLHOE pa3MHOXKEHHE | MOAUDUITIPOBAHHBIE OpraHU3MBbl).
PACTEHHUI. KnonupoBanue & XapakTepu3oBaTb OMOTEXHOJOTHIO KaK
BBICOKOITPOIYKTUBHBIX 0Tpaciib IIPOU3BOJICTBA, OCHOBHBIC
CEIbCKOXO3SIMCTBEHHBIX ~ OPTraHU3MOB. | JOCTHXXEHHS OMOTEXHOJOTHHM B 00JACTH
DKOJIOTHYECKHUE U ITUICCKHE MTPOOJIEMBI. | IPOMBIIIICHHOCTH, CEILCKOTO X035HCTBA
I'MO — T'€HETUYECKHU | U MEOUIIUHEIL.
MOIU(DHUITUPOBAHHBIE OPTaHU3MBI. [TepeuncisaTh U XapakKTEpPU30BaTh
Hemoncmpayuu: OCHOBHbBIEC METOJIbI Y JIOCTHIKCHHS
Tabnuyvr u cxemvt: «OOBEKTHI OMOMHKEHEPUH.
onorexHonorun», «Kiaerounoie OO0cyxnaTh YKOJIOTMUECKHUE u
KYJIBTYPBI ¥ KJIIOHUPOBAHUEY, OTHYCCKUC ACIICKThI HCKOTOPBIX
«KoHCTpyHpOBaHKE 1 IIEPEHOC TEHOB, HCCIIE/I0BaHuH B obnactu
XPOMOCOM OHMOTEXHOJIOTHH (KTOHUpOBaAHUA,
HMCKYCCTBEHHOTO  OILJIOJOTBOPEHUS,
HaIMpaBJEHHOTO U3MEHEHHUS TeHOMA U
CO3/J]aHUsl TPAHCTEHHBIX OPraHU3MOB)

HToro yacoB no teme 3

PesepBHOE Bpems 1

OBIHIEE KOJIMYECTBO 34

YACOB IIO [TPOT'PAMME
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11 KIIACC
Hanmenosanue
Ne KonuuectBo OCHOBHBIE BU/IBI IEATEIBHOCTH
pa3zesoB U TeEM IIporpamMmmHOe conepxaHue
n/n 4acoB oOyJaromuxcs
y4eOHOro mpeaMeTa

Tema 1. DBoJTIONMOHHAA OMOJIOTUSA
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11

DBOJIIOLUA U METOMBI
€€ N3y4eHUs

[Ipeanocbuiku BO3HUKHOBEHUS
HBOJIIOIIMOHHON TEOPHUH. DBOIIOIMOHHAS
Teopust U €€ MecTo B OnoJioruu. Biausinue
HBOJIIOLIMOHHONW TEOPUM  Ha Pa3BUTHUE
OWOJIOTHY U APYTHX HAYK.
CBuieTENHCTBA SBOJIOIUU.
[TasnieonTONIOTMUECKHUE:
MOCJIEIOBATEILHOCTD MOSIBIICHUS BUIOB
B NaJCOHTOJIOTMYECKOM  JIETOIMUCH,
nepexoaHbie POpPMBI.
buoreorpadpuueckue: CXOACTBO |
paznuune (ayH u (Grop MaTrepukoB Hu
OCTPOBOB. OMOpHOJIOTHYECKHE:
CXOJICTBAa U  pa3iuuus HSMOPHUOHOB
Pa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTENHEHO-AaHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIIMMEHTApHBIC OPTaHbI, aTABU3MBI.

MonekynspHO-OHOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH ¥ OCHOBHBIX

PackpeiBaTh copepKaHue TEPMHUHOB U
MOHSATUHN: DBOJIONHUSA, TEPEXOIHBIC
dbopmbl, (uIoreHeTUYECKUe PSIbI,

BUABI-OHICMHKH, BHUABI-PCIIHUKTHI,

3aKOH  3apOJIBIIIIEBOIO  CXOJICTBA,
OMOreHeTUYECKUI 3aKOH,
FOMOJIOTHYHBIE W aHAJIOTHYHBIC

OpraHbl, pyJAWMEHTapHbIE OpIaHBbI,
aTaBU3MBI.

[lepeuncnsaTb OCHOBHBIE ATAlbl Pa3BUTUSA
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepus3oBaTb  CBUIETENIbCTBA
HBOJIFOLMU:  MAJIEOHTOJIOTMYECKHE,
ouoreorpaduyeckue,
AMOPHUOJIOTHYECKHE,
CPaBHUTEIbHOAHATOMUYECKHE,
MOJIEKYJIIPHOOMOXUMUYECKHE.
[TpuBOIUTH MpUMEPHI NEPEXOTHBIX POPM
OpPraHu3MOB, (PUIIOTEHETUYECKUX PSIOB.

[IpuBoAUTH OPMYITHPOBKH 3aKOHOB

73



denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)

MEeTa0O0JIMYECKUX MyTEH Y BCEX JKUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, @. Mromiep.
Tabnuyvr u cxemwl: «Pa3zButne
OpraHUYecKOro MHpa Ha 3emiiey,
penbedHbie TAOMULBI  «3apOBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue:  Ouoreorpaduueckas
KapTa MHpa; KoJUeKIus  «Dopmbl
COXPAHHOCTU UCKOIAEMBbIX >KUBOTHBIX U
pacTeHui»; BIIAKHBIE  IIperaparthbl
«Pa3Butue Hacekomoroy», «Pa3Burue
JISTYTITKHD

OMOreHETUYECKOTO 1 3apOdbIIICBOIO
CXoJCTBa
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1.2

Ucropus pa3BuTus
npejcTaBieHuid 00
ABOJIIOLINHU

OposronmonHas teopust Y. /lapBuHa.
[Ipenmoceuikn BO3HUKHOBEHUS
JapBUHU3Ma.  JIBWKylmue  CHIIBI
SBOJIOLIMM  BUJIOB 10 JlapBuHY
(M30BITOYHOE pa3MHOKEHHE  IIPH

OTPaHUYEHHOCTH pecypcos,
HEONpeIeIEHHAS M3MEHYUBOCTb,
o6oprba 3a CYIlIECTBOBaHHUE,

€CTECTBEHHBIN 0TOOD).

CuHTeTHueCcKas TCOPHA 3BOJIIOIINH

PackpbiBaTh cojepkaHue TEPMUHOB U
MOHSITHI: CUCTEMaTHKa, €CTECTBEHHbIMN
u HCKYCCTBEHHBIN oT0O0D.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC HJE€H, KOHIEHUHU M
TEOpUM; CPABHUBATH B3IJISAbI HA BUJ U
sposonnto K. Jlunwues, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth BKJIa1 JINHHES B pa3BUTHE
CUCTEMAaTHUKU U OOBSCHITH IPUHITUTIBI
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(CTD) u e€ 0OCHOBHBIE TIOJIOKECHHUSI.
Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, K. b. Jlamapk,
Y. JlapBuH.

Tabauysl u cxemoi: «Ilomynsiumy,

«Kapra-cxema mapiipyra MmyTenecTBus
Y. JlapBuna», «®opmbl O0OpbOBI  3a
CYLLIECTBOBAHUE, «EcTecTBeHHBIN
otoop»,  «MHoroobpasue  COpTOB
pacteHui», «MHoroo0dpa3zue mOpoA
YKUBOTHBIX)

OuHapHOMH HOMEHKJIATYpHI.

XapakTtepuszoBaTh  COJEpKaHUE U

3Ha4YCHHUC 3BOJIIOHI/IOHHOI>’I KOHICIIITMH

K. b. Jlamapxka.

OueHMBaTh  €CTECTBEHHO-HAYYHbIE U
COIMAJILHO- AKOHOMHYECKHE
MPEANOCHUIKI BO3HUKHOBEHUS

ABOJIIOUMOHHON Teopun Y. JlapBuHna.
PackpriBaTh conepkanue 3BOTIOLMOHHON
teopun Y. JlapBuHa; CcpaBHUBaTh
HEONPEICIEHHYI0O W ONPEIEIIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN WU
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CYILIECTBOBAHHUE.

OnuMceIBaTh MOJIOKEHUS CUHTETUUECKOU
teopuu 3BoioIuU (CTD) U 0OBACHATH
€€ 3HaueHue 11 OMOJIOTHNA
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1.3

Bun: xpurepun n

CTPYKTYypa.
[Monynsaus KakK
KaK »3JEMEHTapHast
eIMHUIIA BUA

MukposBomonusa.  [lomymsanmst  kak

€IMHHUIA BUJA U DBOJIFOIAH.

Hemoncmpayuu:

Tabnuyvr u cxemwvi: «llomymsuum,
«MyTanmonHas U3MEHYUBOCTD.
Obopyoosanue: MHUKPOCKOTI,

MUKpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu (OpPMBbI KPbUIBEB M OKPACKH
Tena), Mmoaenb-anrunkanus «llepexkpéct
XPOMOCOM).

PackpbIBaTh cojiep>kaHHEe TEPMHHOB U
MOHSATUH:  MUKPODBOJIOIMS, B,
KpUTCPUU BHUJA, apeajl, IOMyJISAIs,
reHodoH, MyTaluh, KOMOWHAITUU
TE€HOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CHUCTEMATHUCCKYIO STUHUITY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Breiensats kputepuu By

(Mopdoniornyeckuii, PU3NMOIOTUUECKUH,

Jlabopamopuwvie u npakmuueckue
pabomul:

JlaGoparopnas pa6ota Ne 1. «CpaBHeHue
BHUJIOB o MOPGOIOTHYECKOMY
KPUTEPHIO»

OMOXUMUYECKUH, FeHEeTUYECKUH,
HKOJOTUYECKUMN, TeorpaduuecKuii) u
MPUMEHATh KPUTEPUU [IJISI OUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISIIIUIO KaK
CTPYKTYPHYIO €IMHHUILY BU]IA U
ABOJIFOLIUH.

OnuceiBaTh MOMYJISIUIO O OCHOBHBIM
MOKa3aTelIsIM: COCTaB, CTPYKTypa
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1.4 | Ipwxymye  CHJIBI JBrkymme cuiibl ((hakTophl) SBOIIONMK | PackphiBaTh coliepkaHUe TEPMUHOB U
(371IeMeHTapHbIe BHIOB B mpupoje. MyTanuoHHbIH | HOHATHI: KOMOWHATHUBHAS
(haKTOPBI) PBOTFOITUN nporecc - KOMOMHATHBHAg | ASMECHIMBOCTB, MyTAIlH, MY TAIIHOHHBIi

M3MEHYUBOCTD. [1OMyISIIMOHHBIE BOJIHBI HpOIjeCC’ HOTY LTHHORHDIC  BOJHEL,
. napeiid TEeHOB, W3OS, MHUTPAIUH.
u Apeidd renos. Msomsiuus u Murpais. XapakTepuzoBaTh AJIIEMEHTAPHBIE
HAemoncmpayuu: (GaKkTOphl  DBONIOIUHK:  MYTALMOHHBIHA
Tabauywl u cxemvl: «JBUXYyIINE CUITBI npouecc, KOMOWHATUBHAA
SBOJIIOLTUHN U3MEHYHMBOCTbD, MOMYJISIIMOHHBIC BOJIHBI,
npeid TeHOB, W30MALUS, MUTPALUS.
YcranaBnuBarh

MIPUYUHHOCJIEACTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PEe3yJIbTaTOM JEUCTBUSA
JBIOKYILUAX CUl (ameMeHTapHBIX

(hakTOpOB) SBOJIOIIMHU
1.5 | EcrecTBeHHBIIT 0TOOp EcrectBennsbiit orbop — Hampapisitomuii| PackpbiBaTh cojiepkaHue TEPMUHOB U

u ero GopMbl

(haxTop IBOJIIOIUH.
DopMBI €CTECTBEHHOTO 0TOOPA.

MOHSATHH: €CTECTBEHHBIN 0TOOp, 60pHOa
3a CyIIeCTBOBAHHE.
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Jemoncmpayuu:
Tabnuywvl u cxemol: «ECTeCTBEHHBIN
otOop», «bopr0a 3a cynecTBOBaHUEY

OmnuceIBaTh MEXaHU3M JEHCTBUS
€CTECTBEHHOTO 0TOOpA.

Xapaktepru3oBaTh (HOPMBI €CTECTBEHHOTO
otbopa (ABIWKYITUH, CTAOUITN3UPYIOIIUH,
TU3PYIITUBHBIN) U CPAaBHUBATH MX MEXKIY
co0o0i1.

XapakrepuszoBatb  00OpbOy 3a
CYILIECTBOBAaHME U CpaBHUBATh €&
BU/IbI (MEKBUIOBAsI, BHYTPUBUIOBAS,
Oooppba ¢  HeOJIaronpusTHBIMHU
(dbakTopamMu BHEITHEH Cpeibl)

79



denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)

1.6

Pesynprarsl
HBOJIIOIUH:
MPUCTIOCOOTICHHOCTh
OpPTraHU3MOB U
BU1000pa30BaHue

[Ipucnoco0IeHHOCTh  OPraHU3MOB
KaK pe3ysbTat 3BoJtonuu. [Ipumepst
IPUCIIOCOOIEHUH Y OpraHU3MOB.
Apomopdo3bl 1 HIMOaANI TALUH.
Bua u BugooOpazoBaHue.

Kpurepuu Buga. OcHOBHbIE (HOPMBI
BHUJ1000pa30BaHus: reorpaduueckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabnuyvl u cxemol:
«IIprcnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000Pa30BAHUE.

Obopyoosanue: KOMICKLIUS
«ITpuMepsl 3aIUTHBIX
MPUCTIOCOOJICHUM Y YKUBOTHBIX),

PackpbiBaTh coaepkaHH€ TEPMUHOB U
MTOHSTHIA: MPUCTIOCOOJICHHOCTb,
MOKPOBUTEJILCTBEHHAS u
IIPENOCTEPETAOIIAS OKpacka,
MAacCKHpPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HHKHOBEHUS
HPUCTIOCOOICHUN y OpPraHU3MOB.
BbIsSBIATE 110 M300paXKeHUsIM, Ha KUBBIX
1 (PMKCUPOBAHHBIX MpernapaTax mpuMepbl

IPUCIIOCOOTIEHHOCTH pacTeHuit u
YKUBOTHBIX K YCIIOBUSIM CPEIbl OOUTaHUSI,
JOKa3bIBaTh OTHOCHUTEIBHYIO
1e1eco00pa3HOCTh MPUCTIOCOOICHHIA.
XapakTepu3oBaTh CIOCOObI "
MEXaHHU3MbI BUI000pa30BaHUS;

OIMMCBIBATb U CPAaBHUBATb OCHOBHBLIC
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KOJUIEKIIHSI HACEKOMBIX C Pa3IMYHbIMU
TUIIAaMH OKpAacky; Habop IUIOJOB H
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 2. «Onucanue
MIPUCTIOCOOJICHHOCTH OpTaHW3Ma W ¢
OTHOCHUTEJIFHOTO XapaKTepay

(bOpMBI SIKOJTOTHYECKOTO U
reorpauyeckoro BUI000pa3zoBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

dopMbI 3BOJTIONNH: PrIIeTUYECKas],
JIMBEpTreHTHAs, KOHBEPTeHTHas,
napaiensHas.  HeoOpatumocTtsb
sposmonud. Ilpoucxoxiaenue  oOT
HECTCIIUATU3UPOBAHHBIX TMPEIKOB.
[Iporpeccupytoias cenyanu3ausi.
AnanTuBHAs paguanus.
Jemoncmpavuu:

Ilopmpemwi: A. H. CeBeplioB.
Tabauyst u cxemvt: «KApoMopdo3b1»,
«Manoamanrauuny, «OOmas
JIeTeHEepalus.

Obopyoosanue: mojnenb «OCHOBHBIE
HaIpaBJICHUS YBOIOIUNY; 00bEMHAS

PackppiBaTh comepxaHue TEPMHUHOB U
MOHSTU: MaKpOAIBOJIIOIHS,
dbusorenes, OUOJOTUUECKUN MPOTpecc
u perpecc, apoMop}os,
uanoaganTanus, olmias aereHepanus,
aJlanTUBHAS PaIUALIHSL.
XapakTepru3oBaTh (GOPMBI IBOJTIOIIHH.
BoisaBiars apomopdo3sl u
UIMO0AIANITAllUN Y PACTCHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTHYECKUI TIPOTpecc U
ouonoruueckuii perpecc, apomophos,
UIM0a AN TallUIo U OOIIYIO

JIeTeHEPAIIHIO.
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MOACIIb ((CTpOCHI/IC T'OJIOBHOI'O MO3ra
ITIO3BOHOYHBIX»

BBIABIIATE B3aMOCBSI3U MEXKAY ITyTSIMU
U HaIpaBJICHUSAMHU  DBOJIIOLUU y
PACTEHHU U JKUBOTHBIX

HMToro 4acoB mo reme 9

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE *KU3HU HA 3emule
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2.1

Uctopus xu3HU Ha
3eMJie 1 METOJBI €€
W3YyUYCHHS.
I'unorte3sl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

JloHayuHble TpencTaBICHUS 0
3apoxaeHnn  Ku3HM.  HayuHble
TUII0TE3bl BOSHUKHOBEHMS )KU3HU Ha
3emiie: aOMOTeHe3 U MaHCTIEPMHUSL.
XUMHUYECKAs SBOJIIOLIUA.
AOHWOTeHHBI CHHTE3 OpPTraHMYECKHUX
BEIIECTB u3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOITBEPKIACHUE
XUMHUYECKOU IBOIOLIUU.

HavanpHble dTambl  OHMOJIOTHYECKOU
spomtonnu. l'mmoresa PHK-  mwpa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBECHHUE IIPOTOKJIETKHU.
IlepBble KIETKH W WX HBOJIOLMA.
DopMHUpPOBAaHUE  OCHOBHBIX  TPYIIII
JKUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Topmpemui:

®. Penu, JI. [Tactep, C. Mumiep,

A. U. Onapumn, I'. FOpwu.

Tabnuywvl u cxemol: «BO3HUKHOBEHHUE

CoaHEYHOM CHCTEMBIDY,

PackpbiBaTh conepkaHHe TEPMHHOB U
MOHATUH: KpPEaMOHU3M, aOHOreHes,
BUTAJIM3M,  TAHCIEpPMHs,  OHOIO033,
KoalepBaThl, MPOOHMOHTHI, CAMOMOTCHE3.
XapakTepu3oBaTb METOABl HU3YYEHHUS

HCTOPHUYCCKOI'O IIponaIoro 3emiu.

Hepe‘II/ICJ'ISITB OCHOBHBIC OTaIllbl
XUMHYECKOM n OMOJIOrNYECKOM
OBOJIFOITHH.

N3narats copep:kaHUe TUIIOTE3 U TEOPUN
BO3HMKHOBEHHUS KU3HMU Ha  3emiie
(kpealmoHu3Ma, CaMOMPOU3BOJILHOTO
3apOKICHUS (CIIOHTaHHOTO),
naHcriepmuu, runore3sl  PHK-mupa).
OnuceiBaTh 3KcniepuMenTsl C. Muuiepa
u I'. IOpu 1o nosy4eHuto opraHuyecKux
BEIIECTB W3 HEOPraHUYECKUX IMyTEM
aOMOTreHHOTO CHHTE3a
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«Pa3BuTHE OpPraHUYECKOTO MHUpPAY,
«PacturenbHas knetka», « KuBoTHas
KJIETKaY, «IIpokapuoTnueckas
KJIETKa»
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2.2

OCHOBHBIC ATaIbI
9BOJIIOIITNH
OpraHu4CCKOro MHpa
Ha 3CMJ'I€, Pa3BUTHUC
JKW3HHU I10 3paM U
Imepuoaam

PazBuTtHe )xu3HM Ha 3eMIIe 110 3paM U
nepuoaam. Karapxeii. Apxelickas u
nporepo3ouckas 3pbl. [Taneozonckas
apa u e€ mepuoIpl: KEMOPHUICKUH,
OPIOBHUKCKHUH, CUITYPUUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKHU.

Me3so030iickas 3pa u €€ nepruoabl:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kalino3oiickas 3pa u €€ nepuomsl:
MaJI€Or€HOBBIM, HEOICHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTHUKa KiuMara u
re€0JIOTHYECKHUX MPOLIECCOB.
OCHOBHBIE ATaNbl 3BOJTIOLIUU
PACTUTEIBLHOTO U KUBOTHOTO MUpA.
Apomopdo3bl y pacTeHU# U
)KUBOTHBIX. [losiBIeHME, pacuser u
BBIMUPAHHE TPYII HKUBBIX

OpTaHN3MOB.
Hemoncmpayuu:

Tabnuyvr u  cxemwi:  «Pa3Butne
OPTraHUYECKOTO MHPA»,
re0XpPOHOJIOTUYECKAS TabnuIIa;

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop$o3bl, UINOANANTAIIMH. 3HATH
MOCJIEA0BATEIbHOCTD SOHOB:
KaTapxeu, apxeu, mpoTepo30u,
baHepo30ii; 3p: apxelnckas,
IIPOTEPO30MCKAsL, MAIIEO30MCKAas,
M€3030MCKasl, KAMHO30MCKasl; IEPUOIOB:
KEeMOPHUICKHI, OPTOBUKCKUM,
CUITYPUMCKHUI, IEBOHCKU,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TaJIEOTEHOBBIN U HEOI'€HOBBI,
AHTPOITOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE
COOBITHSI B Pa3BUTHUU OPTaHUYECKOTO
MHpa TI0 dpaM U eproiam
re0JIOTMYECKOU NCTOPUU; ITAIIBI
Pa3BUTHUSI PACTUTEIIBHOTO U
KUBOTHOT'O MUpa. Beiienurtsb
rJiaBHbIC apoMOpPGh O3kl pACTCHUN 1
KUBOTHBIX. CpaBHUBATHh MEXKITY
co0OoM MpecTaBUTENICH
CUCTEMATUYECKUX TPYIII
OpPTraHU3MOB, BBISBIISITH YEPThI
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KoJutekiusi  «DOpMbI  COXPAHHOCTH
MCKOIAEeMbIX )KUBOTHBIX U PACTCHUI».
Jlabopamopnsle u npakmuyeckue
pabomul:

YCIOKHCHHUA U HpI/ICHOCO6JIeHHOCTI/I
K YCJIOBHAM JKU3HHU
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[TpaxTrueckas pabora Ne 1. «3yuenue
UCKOIIAEMBIX OCTATKOB pAacCTEHUH W
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcust « DBOIOLNS OPraHUYECKOTO
MHpa Ha 3emie» (B
€CTECTBEHHOHAYYHbIN 15805
KpaeBeIUeCKUil My3eil)

2.3

CoBpeMenHas
cucrema

OpPraHU4YCCKOTI0O MHpa

Cucrema OpraHHU4YCCKOro Mwupa Kak

oTpakeHue  HBoJoIMU.  OCHOBHBIC
CHUCTEMATHUYECKHUE TPYIIbl OPraHU3MOB.
Hemoncmpayuu:

Tabnuyvst u cxemvli: «CoBpeMeHHas
CUCTEMA OPraHUYECKOT0 MUPay

PackpeiBaTh coxepKaHWE TEPMUHOB U
MOHATHN: CUCTEMATHKA, UICKYCCTBEHHAS U
€CTeCTBEHHas Kilaccuukalys, OMHapHas
HOMEHKJIATypa, IIPUHLIAIL
MEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpraHU4eCcKOro Mupa
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2.4

DBOJIOIMS YeI0BEKa
(anTpOnOreHe3)

DOBOJIONMSL 4YeJIOBEKAa. AHTPOMOJIOTHUS
Kak Hayka. PazBuTue npeacraBiieHuil o
MPOUCXOXKJIEHUHU 4YesoBeKa. MeTobl
M3yudeHHs aHTpornorene3a. Cxo/cTBa u
pasnnuyus 4elioBeKa U )KUBOTHBIX.
CucteMaTUuecKoe MOJIOKEHNE YETOBEKA.
Hemoncmpayuu:

Ilopmpemur: Y. [lapBun. Tabauywvl

u cxemolr. «CpaBHEHHE
aHATOMUYECKUX YEePT CTPOCHUS
YeJIoBeKa M 4eJI0OBEKOOOPa3HbIX
00€3bsIHY.

Obopyoosanue: CIICTIKH WIn
U300paXKCHHSI KAMCHHBIX OPYIH

PackpeiBaTh colepxkaHue TEPMHUHOB U
ITOHSATHM: AHTPOIIOJIOT U,
AHTPONOIEHE3, 4YEJIOBEK  pPa3yMHbIU
(Homo sapiens), mpsIMOXOXJIEHUE,
BTOpasi CHTHAJIBHAS] CUCTEMA.
[lepeuncnsaTh 3aa4M aHTPOIIOJIOTHH,
ATallbl CTAHOBJICHUS Y Pa3BUTHS
MPEJICTABICHUIN O MPOUCXOKICHUN
YeJI0BEKa.

N3naraTb  OCHOBHBIE  TOJIOKEHUS
teopun Y. JlapBuHA, KpUTHUYECKHU
OIICHUBATh HEHAYYHYI0 HH(OPMAIIUIO
O MPOUCXOXKJICHUHU YEJIOBEKA. 3HATh
CHUCTEMAaTUYECKOE TOJIOKEHUE

MEePBOOBITHOTO YEJIOBEKA: KAMHUYOIIEPHI,
pyouiia, ckpebiia

Busa Homo sapiens, mepeuucisite ero
MOp(0I0Tr0-aHATOMUYECKUE TPUZHAKU
pa3HOro ypoBHS (THI, KJIacC, OTPSIA U
Jp.).

VYcranaBnuBaTh 4YepThI  CXOJICTBA W
pasIuYMii  YeloBeKa M KUBOTHBIX.

OOBSICHATL U OLCHMUBATHL 3HAYCHUC
HayYHBIX 3HAaHUU O MMPOUCXOKICHUN
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YeJIoBeKa JIJIsl TIOHUMAaHUsI MeCTa U POJIH
YeJI0BEKa B IPUPOJIC
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2.5

JIBUMKyIIME CUIIBI

(dbakTophr)
aHTPOTOreHe3a

JBroky1iuye CHJIBI (dakToph)
aHTPOTIOTCHE3A. Hacnencrennas
W3MEHYUBOCTh U €CTECTBEHHBIN 0TOOD.
OO0I11eCTBEHHBIN obpa3 'KU3HU,
U3TOTOBJICHHE opynui Tpyaa,
MBIIICHUE, peub. Jemoncmpayuu:
Tabnuysr u  cxemwl:  «CpaBHEHUE
aHATOMHYECKHUX YePT CTPOCHUS YeTIOBEKA
u 4YeJI0BEKOOOPa3HbIX 00€3bsIH»,
«OCHOBHBIE M€CTa MAJICOHTOIOTHYECKUX
HAXOJI0K MIPEIKOB COBPEMEHHOTO
YEIIOBEKAY.

O0opynoBaHue: MyJISIKU
«ITpoucxoxnenue YEeJI0BEKa

(MaJICOHTOJIOTUYECKHUE HAXOIKH )»

PackpbIBaTh coliepkaHHe TEPMHUHOB U
NOHATUN: (PAKTOPBl AHTPOIIOTEHE3a,
IPYIIIOBOE COTPYAHUYECTBO, pEYb,
opyauitHas NeSITeTIbHOCTD,
oJIMMOPhHU3M.

XapakTepu3oBaTh ABHUKYIIIUE CUITBI
(dbakToph) AHTPOIIOrEHE3a:
OMOJIOTUYECKHE M  COIMAJIbHEIC,
CpaBHUBATh UX MEXIY COO0M
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2.6

OCHOBHBIC cTaanun
OBOJIFOIIMH YCJIOBCKA

OCHOBHBIE CTaJIMHA U BETBH YBOJIIOINHU
YEJIOBEKA: ABCTPAJIONUTEKH, YemoBek
yMenblid, YenoBek npsMOXOASIINN,
YenoBek HeaHaepTanbCKui, YemoBek
pa3yMHBI ~ COBPEMEHHOTO  THIIA.
Haxogku  HMCKOMaeMbIX  OCTaHKOB,
BpeMsl ~ CyIIECTBOBaHHUS,  00JacTh
pacIrpocTpaHeHus, 00BEM TOJOBHOIO
MO3ra, 00pa3 KU3HH, OPYIUSL.
Jemoncmpavyuu:

Tabnuyvr u cxemvi: «OCHOBHBIE MECTa
MAJICOHTOJIOTUYECKUX HAXOJOK MPEIKOB
COBPEMEHHOT'O YeJ0BEKaY,

«JlpeBHeWmme  JHOIN, «JIpeBHue
moan», «[IepBbie COBpEMEHHBIE JIFOIN.

O0opynoBaHue: MYJISIKI

«IIpoucxoxaeHue uemoBeka» (OHOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOTIA,
HeaHAepTallbla, KPOMaHbBOHIIA);
CIICTIKH WM HW300paKeHUsT KaMEHHBIX
OpyIui  MEepBOOBITHOTO  YelIOBEKa:
KaMHHUYOIIEphl, pyOuia, ckpebdia

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTUW: aBCTPAJIONMUTEK, YEIOBEK
YMEJIbIA, YEJOBEK MPAMOXOIAIINH,
HeaHjepTasell, KpOMaHbOHEII,
HEOJIMTHYECKast PEBOJTIOLINS,
EepBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEXKTY
co00M OCHOBHBIC CTAIWH DBOJIIOLIUHA
YeJIOBEKa: XPOHOJOTHYECKUH BO3pacT,
apea pacnpocTpaHeHUS, 00BEM
TOJIOBHOIO MoO3ra, 00pa3 KU3HH U
opyaus Tpyaa
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2.7 | YenoBeueckue pachl 1 Yenoseueckue  pacbl.  (OCHOBHBIE PackpeiBaTh copepkaHuE TEPMUHOB
U IPUPOHBIE OoNpIIME  pachl:  €BpONEOUHAs M TOHATHM:  pachkl, PAaCOTEHE3,
aJanTanyy 4eJI0BEKa (eBpaswmiickasi), HETPOo- COLMAIIJIAPBUHU3M, pacusm,
aBcTpajioujiHasi  (dKBaTOpHUAIbHAas), MEeTHCalUsl.  XapakTepu3oBaTb U
MOHTOJIOMHAS (azuarcko- CpaBHUBATh MPEJICTABUTENEN
aMepHUKaHCKasi). YEJI0BEYECKHX pac,
YepThl MIPUCIIOCOOJICHHOCTH | pacKpbIBaTh MPUYUHBI U MEXaHU3MBbI
MPEJICTABUTENIEN YEIOBEYECKUX pac K | paCOre€He3a, MEPEUYUCATh W IMPUBOJUTH
YCJIOBUSIM CYIIIECTBOBaHUSA. EAMHCTBO | mpUMEpPHl MPUCTIOCOOIEHHOCTH YeIOBEKa
YEJIOBEUECKUX pac. Kputnka |k YCIIOBUSIM Cpenpl, MIpUMEpPHI
COLMAIBHOTO JIAPBUHU3MA U pacU3Ma. MPUCIIOCOOUTEHFHOTO 3HAYEHUSI PACOBBIX
Hemoncmpayuu: IIPU3HAKOB.
Tabauywl u cxemwl: «YenoBeueckne Joka3piBaTh enuHCTBO BHAa Homo
pacbD» sapiens, HAy4YHYI0 HECOCTOSITEIIbHOCTh
PacoOBBIX TEOpPUW, UIEH COLUAIBHOTO
JapBUHHU3MA U pacu3Ma
Htoro yacoB 1o teme 9

Tema 3. OpranusmMsl 4 OKpy:KawIas cpeaa
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3.1 | Dkonorus Kak HayKa DKOoJOrus Kak HayKa. 3a/1aud U pas3zieibl | PackpbiBaTh COAEpKaHUE TEPMHUHOB U
JKOJIOTUH. MTOHSATHIA: AKOJIOT U, IOJIEBBIC
MeTobl 3KOJIOTUYECKUX UCCIEA0BAHUN. | HAOJIOICHMS, AKCIIEPUMEHTHI,
DKOJOTUYECKOE MHPOBO33pPEHHE | MOHUTOPUHI  OKPY’KAIOUIEH  CPENbl,
COBPEMEHHOIO YyeJoBeKa. | MOJACIMPOBAHME, HKOJIOTUYECKOE
Jemoncmpayuu: MHUPOBO33pEHUE.
llopmpempwi: A. I'ymboapar, K. [lepeuncnsaTh 3amaun  JKOJOTUHU, €€
®. Pyube, J. [ekken. pa3zeiibl U CBSI3U C IPYTUMHU HAyKaMHU.
Tabauyvr u cxemsvi: kapta «lIpupoansie XapaKTepu30BaTh 5 MCTO/IBL
30HBI 3eMITID AKOJIOTMYECKUX UCCIEIOBAHUM

3.2 | Cpensl obutanus u Cpenpl 0OMTaHus OPraHU3MOB: BOJIHAsl, | PackpbIBaTh cojepkaHUE TEPMUHOB

HKOJIOTHYECKUE
(dakTopbl

Ha3CMHO-BO3AYyIIHAA, IIOYBCHHAasI,

BHYTpPH- OpraHu3MeHHasl.
Dkosiornueckue GakTophl.

Knaccudukanus 3K010ru4ecKux

W TOHATHI: cpena  oOuTaHus,
AKOJIOTHYECKHUE bakTopsl,
OMOJIOTUYECKUIMA ONTHUMYM,

OrpaHUYMBAIOIIUN (JINMUTHPYIOLIUH)
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(dhaxkTopoB: abMOTHYECKUE, OMOTUUECKUE U
AHTPOIMOTCHHBIEC.

JlelicTBHE IKOJTIOTMYECKUX

(bakTOpOB Ha OPraHU3MBbI.
Hemoncmpayuu:

Tabnuyvt u cxemsvi: «Cpenibl OOUTAHUS
OpTraHU3MOB»

dhaxTop.
XapakTepru3oBaTh yCIIOBUS cpen
OOUTaHMSI OpPTraHHU3MOB;

KJIaCCU(PUIIMPOBATh M XapaKTEPHU30BATh
AKOJIOTHYECKHE (DaKTOPBI: A0MOTHIECKHE,
OMOTHUYECKHE " AHTPOIIOTCHHBIE.
OmuceiBaTh JEHUCTBHE DKOJIOTHYECKHUX

dbakTopoB Ha OpraHU3MBI.
XapakTepu3oBaTh 0COOEHHOCTH
CTpPOCHHUS u KU3BHEJEATEIbHOCTU

pPacCTeHM M JKUBOTHBIX Pa3HBIX Cpell
oOuTaHus
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3.3

AOUOTHYECKHE
bakTOpbI

Abuotuueckue (haKTOpBHI: CBET,

TeMITepaTypa, BJIQKHOCT.
dortonepuoausm.IIpucrnocobnenus
OpraHHU3MOB K JICHCTBHUIO a0HOTHYECKHUX
(dakTopoB. buosornyeckue puTMbI.
Jemoncmpavyuu:

Tabauyvt u cxemvi: «DOTONMEPUOTUZM).
Jlabopamopnsvie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHUM M3 pa3HbIX MECT OOUTAHUSY.
JlaGoparopnas pabora Ne 4. «Bnusnue
CBETa HA POCT M PA3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATUI: abNMOoTHYECKHE (PaKTOPHI,
dhoToneprnoan3M, OMOJIOTHUECKUE
PUTMBI.

AHanM3UpOBATH NENUCTBUE CBETa,
TEeMIIepaTyphl, BIAKHOCTU HA OPTaHU3MBbI
u MIPUBOIUTH IPUMEPHI
IPUCIIOCOOTIEHHOCTH OpraHU3MOB.
[IpoBouTh OHOTIOTHYECKHE HAOIIIOICHUS
1 opOpMIIITE pe3yIbTaThl IPOBEIEHHBIX
HaOJIOICHUIM
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3.4

buotnueckue
bakTOpbI

buotnueckue (bhaKTOopHI. Bubr
OMOTHUYECKUX B3aMMOJICHCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CHMONO03 U
ero gopmel. [1apazuTtusm, koomnepanus,
MYyTyaJii3M, KOMMEHCAJIN3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3HAYEHUE
OMOTHYECKUX

B3aUMOJECHUCTBUNA JJISI CYIIECTBOBAHUSA

OpraHHU3MOB B IIPHUPOJIHBIX COOOIITECTBAX.
Jemoncmpayuu:

Tabnuywvl u cxemol.: «llumieBnie HEm»

PackpbiBaTh cojep:kaHue TEPMUHOB
U TIOHATHI: OMoTHYecKue (PaKTOpHI,
XHUIIHUYECTBO, napasuTu3M,
KOHKYPEHIIHS, MyTyaJl3M, CHMOHO3,

KOMMCHCAJIN3M, HaXJ'IC6HI/I‘{€CTBO,

KBApTUPAHCTBO, aMEHCAJIN3M,
HEUTpaAIU3M.
XapakTepu3oBaTh OMOTHUYECKHE

(hakTOpbI ¥ BUJIbI B3AUMOOTHOIIICHUM
MEXJly OpraHu3MaMu; TPUBOJIUTH
MIPUMEPHI B3aMMHOM
MPUCIIOCOOJIEHHOCTH ~ OPraHU3MOB.
CpaBHUBaTh MEXIy COOOW BHIBI
OMOTHYECKUX B3aMMOJICUCTBUM
OpraHu3MOB
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3.5 | Dkonoruueckue 1 DKOJOTHYCCKHUE XapaKTePUCTUKU PackpeiBaTh cojepkaHue TEPMHUHOB H
XapaKTCPUCTUKA nonyysiui. OCHOBHBIE TMOKa3aTeNH MOHATUW: MOMYJISINUS, YUCIECHHOCTD,
BUJIa 1 MO AN TONYJISILUK: YACIICHHOCTD, IUIOTHOCTb, | INIOTHOCTB, POKJIAEMOCTh, CMEPTHOCTE,

pPOXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MIPUPOCT, MUTpaIus, TUHAMUKa
murpanus. JIMHAMUKa YHCICHHOCTH YUCJIICHHOCTH TIOMYJISIINN.
MONYJISIITUN U €€ PETYJISIIHSL. XapakTepu3oBaTh OCHOBHBIC TTOKa3aTEIN
Jemoncmpayuu: 1 DKOJIOTHYECKYIO CTPYKTYPY
Tabnuysr u  cxemvi: «TTOMysIIIY, MIOMYJISIITUHN; ONTMCHIBATh MEXaHU3MBI
«3aKOHOMEPHOCTH pocTa uucienHocty | POTY/PILHI HUCICHHOCTH HOMY AT
MONYJSIUKA ~ UHPY30pUH-TYPETBKIY.
Jlabopamopuvie u npakmuueckue
pabomul:
[TpakTuueckas padora Ne 2. «IToacuér
IJIOTHOCTH TIOMYJISIIMM pa3HbIX BUIOB
pacTeHui»

HToro yacoB nmo Teme 5

Tema 4. Coo01iecTBa M IKOJOTHUYECKHE CHCTEMbI
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4.1 | Coob1recTBa Co00111eCTBO OpraHu3MoB — OHOIIEHO3. PackpbiBaTh coJiepsKaHE TEPMUHOB U
OpTaHu3MOB Ctpyktypsl Ouore HO3a: BHUAOBafi, HNOHATUN: OMOLEHO3, JKOCHCTEMA,
MIPOCTPAHCTBEHHAs, Tpodudeckas OMOTCOIICHO3, BHUJIBI-JIOMUHAHTEIL,
(tutieBast). Bubl-noMUHAHTHI. JKOJIOTHYECKas HUIIIA.
Cas3u B Ononenose. Jemoncmpayuu: XapakTepu3oBath OKOIEeHO03
Tabnuyvt u cxemwl: «llumeBpie 1eINY, (coobmecTBoO), €ro BUIOBYIO,
«bHOLIEHO3: COCTAB U CTPYKTYpay. IPOCTPAHCTBEHHYIO M TPOPUYECKYIO
Obopyoosanue: MOCIb-aNTUTMKALIAS CTPYKTYPBhI.
«Tunuynbie OMOLIEHO3BDY; TrepOapuit OOBACHATD posb KOMITOHEHTOB
«PacTurensHBIE COOOIIESCTBAY; OuorieHo3a B MOJJACPKAHUU €0
KoJIeKus «buorenos» CTPYKTYpbl M  CYIISCTBOBaHHUS Ha
onpenenéHHon Tepputopun. OOBICHITH
OMOJIOTUYCCKHM CMBICT SPYCHOCTH |
JIMCTOBOM MO3aUKH. CpaBHuBaTh
KOMIIOHEHThI OUOIIEHO30B, UX BUOBYIO,
MPOCTPAHCTBEHHYI0O H  TPOo(PHUUECKyO
CTPYKTYPBI, CBSI3U MEXIYy OpTraHu3MaMHu
4.2 | DKOCUCTEMBI u DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh cojepkaHWe TEPMUHOB U

3aKOHOMCPHOCTH HUX

CYIIECTBOBAHUS

IToHsaTHE 00 DKOCHUCTEME U
OHMOreoleHO3E.
OyYHKITMOHAIbHBIE KOMITOHCHTBI

MMOHATHUM: DKOCHUCTEMa, OHOIreoIeHO3,
MPOYIICHTHI, KOHCYMEHTBI, PEYIICHTHI,
TpopHUIECKUE YPOBHH, TTUIIICBAs
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9KOCHUCTCMBI: ITPOAYIHCHTBI, KOHCYMCHTHI,

peIyIEHTHI.
KpyTroBopoT BemecTB U MOTOK YHEPTUU B
AKOCHUCTEME.

Tpoduaeckue (nuIIeBbIE) YPOBHH
sKocucTembl. [IuieBbie Ny U CETH.
OCHOBHBIE TTOKA3aTEIN SKOCUCTEMBI:
Omomacca, mpoayKIus. DKOJIOTHYECKUE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTONYUBOCTD, CAMOPETYJISAIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpempwi: A. JIx. Tencnu, B.

H. Cyxkaués.

Tabauysl u cxemoi: «IIpupoaHbie
coobmecTBay, «llenu muTaHus»,
«IKOJIOTHYECKAs ITUPAMHUIA)»

IIeTTh U CETh, IKOJIOTHUECKUE MUPAMUJIBI,
Oouomacca, NPOIYKIHs, CYKIIECCHSL.
XapakTepu30BaTh CBOWCTBA 3KOCUCTEMEI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMONOJIePKaHUI0, OTHOCUTEIHLHO
3aMKHYTBII KPyrOBOPOT BEILIECTB,
HE00XOIMMOCTh TIOTOKA SHEPTHH).
CpaBHHBATh MACTOMIIHBIC U JETPUTHBIC
MUILIEBbIC ENH, TPOPHUUECKUE YPOBHU
IKOCHUCTEMBI.

PaznuuaTh mupaMupl POy KITHH,
OUPaMUJIbl YUCIIEHHOCTH U TUPAMU/IbI
OMOMACCHI.

CocTaBisTh UENH U CETH MTUTAHUS.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISAIINS,
pa3BuTHE (CyKIecCus).

OnuchIBaTh MEXaHU3M MOAACP>KAHUS
PABHOBECHS B 9KOCUCTEMAX.
XapakTepu3oBaTh CyKIIECCUH, BBISBIISITh
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCUCTEM
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4.3

IIpuponnsie
DKOCHUCTEMBI

[IpuponHbIE SKOCUCTEMBI.

DKOCHCTEMBI pEK U 03€Ep.
DKocHucTemMa XBOMHOI0O WIn
HIMPOKOJIUCTBEHHOTO JIECa.

PackpbIBaTh cojiep:kaHie TEPMUHOB U
HIOHSITHIA: BOJIHBIC YKOCHUCTEMBI,
OuoreoreHo3pl, (PUTOMIAHKTOH,
300IJIAHKTOH, OEHTOC, TYyMYC.

Jemoncmpayuu:

Tabauyvt u cxemvi: « IKOCUCTEMA
TUPOKOJIMCTBEHHOTO Jecay,
«IDKOCHCTEMa XBOMHOIO Jecay,
«buoreH03 BogoEMa.

Obopyodosanue: TepOapun U KOJJICKIIUI
PACTeHHM M )KMBOTHBIX,
MPUHAICKAIINX K Pa3HBIM
AKOJIOTHYECKUM TpynraM OJHOTO BUJIA

[IpuBOANTH MPUMEPHI PUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OPraHU3Mbl, 00pa3yrome
pa3Hble Tpo(hUUECKUE YPOBHU
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4.4 | AHTpOTIOTCHHBIC AHTPOTIOT€HHBIC SKOCHCTEMBL. PackpbIBaTh cofepkaHie TEPMUHOB U
HKOCHUCTEMBI ATpPO3KOCHCTEMBL. MOHSATUHN: aHTPOIIOTCHHAS YKOCHCTEMA,
Ypb6oskocructeMbl. bruonorudeckoe u arpo’KocucTema, ypooskocucreMa,
X03SHCTBEHHOE 3HAYCHUE OouopazHoobpasue.
arpo3KoOCHCTEM U yp603KOCI/ICTeM. XapaKTepI/IBOBaTB AI'pO3KOCUCTCMBI U
Bbuopasnoobpasue kak hakTop ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
YCTOMYHUBOCTH IKOCUCTEM. CYLLIECTBOBAHMUS.
CoxpaHeHne OMOJIOTHYECKOTO [IpuBOAUTH MPUMEPHI AHTPOTIOTEHHBIX
pa3HooOpasus Ha 3eMile. DKOCHUCTEM CBOEM MECTHOCTH, ONUCHIBATE
Jemoncmpayuu: WX BUJOBOU COCTaB M CTPYKTYDY.
Tabuuyst u  cxemvl: «ArpoueHoz», CPABHHBATh COCTAB U CTPYKTYPY
O6opydosanue: xomnexius «Bpemuremu | TPHPOAHBIX SKOCUCTEM 1
BaXHEHIINX  CEbCKOXO3SHCTBeHHBbIX | 4f POIKOCHCTCM, arpOSKOCUCTEM 1
KYJIBTYPY ypOOsKOCUCTEM
4.5 | buocdepa — VYuenne B. 1. Bepnajuckoro o 6nocdepe. | PackpeiBaTh conepkaHue TEPMHHOB U
rio0anbHas ['panubl, cocTaB U CTPYKTYypa NMoHATUM: Ouocdepa, KUBOE BEIIECTRO,

YKOCHUCTEMA 3EMIIU

ouocdepsl. XKuBoe BEIEeCTBO U €T0
bynkuun. OcobeHHocTr 6nocdephl Kak

JAUHAMHWYCCKOC PaBHOBCCHC.

OuenuBath BkJaa B. M. BepHanckoro
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rJ100aJbHON SKOCUCTEMBI.
JluHamuueckoe paBHOBecHE U OOpaTHas

CBsI3b B Ouocdepe.
Jemoncmpayuu:

Iopmpemwi: B. 1. Bepnaackuii.
Tabnuyvt u cxemwvi: «O0MIAs CTPYKTypa
ouocdeps», «PacnpocTpaHeHUE KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepn»

B CO3/1aHue y4eHHs 0 Ouocdepe.
XapakTepu3oBaTh cocTaB Onochepsi,
(YHKITUH KHUBOTO BellecTBa Onochepbl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HAuOOJIBIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH PUMEPHI TIPOSBICHHUS
GbyHKIIMIA )KUBOTO BellecTBa Ouochepsl,
OMOreOXUMHUYECKOU e TETHHOCTH
YeJI0BEKa.

[lepeuncnars ocobeHHOCTH Grochepbl
KaK TJI00AJIbHOM AKOCUCTEMBI 3€MJITU

4.6

3aKOHOMEpPHOCTH
CYILIECTBOBAHMSI
ouocdepol

KpyroBopoTs! BemecTs u
OMOTreOXUMHUYECKHE Kb 3JIEMEHTOB
(yrnepona, a3ora).

3oHanbHOCTH Ouocheprsl. OCHOBHBIE
Onombl cymu. Jlemoncmpauuu:
Tabauyvr u cxemwvl: «KpyroBopot

yriepoza B ouocdepe», «Kpyropopot
a30Ta B IPUPOICH

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSATUH: HEJIOCTHOCTh OHOoCchepsl,
KPYTOBOPOT BEIIECTB,
OMOT€OXMMHUYECKUE ITUKITBI
AJIIEMEHTOB, 30HAJILHOCTH OHOC(hepHI,
OMOMBI.

OnuceiBaTh KPyroBOPOT BEIECTB,
OMOreoXMMHUYECKUE Kbl a30Ta U
yriepojia B 6uocdepe.

OOBACHATD MPUYHMHY 30HATHHOCTH
oumocdepsl. ITepeuncnars U
XapaKTepr30BaTh OCHOBHBIE OMOMBI
cymu 3eMiin
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4.7

YeroBeuecTBO B
ouocdepe 3emiu

YenoeuecTBo B Ouochepe 3emiu.
AHTpPOIIOTEHHBIE W3MCHECHHUS B
ounochepe. ['modanbHbIE

PackpeiBaTh conepkaHue TEPMUHOB U
IIOHATHN: aHTPOIIOI€HHBIE U3MEHEHHS],
9KOJIOTUYECKUN KPU3UC, TT100ATbHBIC

HKOJIOTUYECKHE MTPOOIIEMBI.
Hemoncmpayuu:

Tabauywl u cxemwl: «IIpumepHbIe
AHTPOIOTECHHBIEC BO3ACHUCTBUS Ha
npupoay», « BaxHenire HICTOYHUKU
3arpsA3HEHUS BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeMIIasK
cocraBiisitonas ornocheprn, «DakTopbl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTopbl paIMOAKTUBHOTO
3arpsisHeHus ouocepnny; Kpacnas
kHura P®, n300pakeHus oXpaHaeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

poOJIEMBI.
XapaktepruszoBaTh OHOC(hepHYyIO POIh

YeIIoBeKa.
[IpuBOAMTE MPHUMEPHI AHTPOIIOTEHHBIX
M3MEHEeHHH B Onocdepe.

OneHuBaTh MOCIEACTBUS 3arPSI3HEHUS
BO3JYIIHOM, BOOHOM CPEAbI, U3MEHEHHUS
KJIUMaTa, COKpalleHus: 0MopazHooOpasusl.
DopMyIHpPOBATH COOCTBEHHYIO MO3ULINIO
0 OTHOIICHHWIO K TJIOOANbHBIM U
pEruoHaIbHBIM DKOJIOTUYECKUM
npobsieMaM, apryMEHTUPOBATH  CBOKO
TOYKY 3pEHHS.

HaspiBaTh NpUYMHBI IOSIBJICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAYEHUE IIpOrpecca uist
IIPEOIOJICHHS] DKOJIOTHYECKOTO

Kpu3uca
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4.8 | CocyliecTBOBaHUE 1 Cocy1ecTBoBaHUE MPUPOJIBI U PackpbiBaTh coJiep:KaHUE TEPMUHOB U
PUPOABI U yenoBeuecTBa. CoxpaHeHUe TTOHSITHIA: panroOHaIbHOE
YCJIOBCUCCTBA 6I/IOp33HOO6pa3I/I}I KaK OCHOBa IpUPOAOIIOIL30BaHNUC, yCToﬁanoe

ycroitunBocTu 6nocdepsl. OcHOBa Pa3BUTHE, KODBOJIOIHSL.
PallMOHAIBHOIO YIIPaBJICHHUA XapakTepu30BaTh pallMOHAIBLHOE
HIPUPOAHBIMH PECYypCaAMU U UX HCIIOJIb30BAHUE TIPUPOIHBIX PECYPCOB;
HCITOJIb30BAHUC. I[OCTI/DKCHI/IH Onosorum OCHOBHBIC ITOJIOKEHHUS KOHIICIIIINU
1 O0Xpata HPUPOABL. YCTOMYUBOTO PA3BUTHS
Hemoncmpayuu:
Tabauywl u cxemvl: «buocdepa u
YEIIOBEK»

Htoro yacoB no teme 9

Pe3epBHOE Bpemst 2

OBLIEE KOJIMYECTBO 34

YACOB [1O
[TPOI'PAMME
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