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®enepanbHas paboyas nporpamMma 1no yueoHomy npeamety «buonorus» (0a30Bblit
ypoBeHb) (mpeamerHas oOnactb «EcrecTBeHHO-Hay4HBIE MpeaMeThD») (danee
COOTBETCTBEHHO — Mporpamma IO OHOJOTHHU, OMOJIOTHS) BKJIIOYAET MOSACHUTEIBHYIO
3alliCKy, COAep)KaHue OO0yuYeHUs, IUIaHUPYEMbIe pe3yJbTaThl OCBOEHHUS IMPOTPAMMBI
1o OMOJIOTHH, TEMAaTHYECKOE IJIAHUPOBAHHE.

[TosicHuTenpHAs 3aMKMCcKa OTpa)kaeT OOIIME e W 3aJlayd U3y4YeHHUs OMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHIO OO0Yy4arolMMUCH,
MECTO B CTPYKType Y4YeOHOro IJlaHa, a TakXke MOAXOABbl K OTOOpYy COAep aHws,
K OTIPE/ICIICHHUIO IIJIAHUPYEMbIX PE3YJIbTATOB.

Copepxanne OOy4YeHHs] pPacKphIBaeT COAEpKATENbHBIE JUHUH, KOTOpBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3Y4YEHHUsS! B KaXKJOM KJIacCe Ha YPOBHE CpPEIHEro
oO1iero oOpazoBaHusl.

[Inanupyemble pe3ynbTaThl OCBOCHHS MPOTPAMMBI O OHOJOTHH BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIC PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHsS] Ha ypOBHE
cCpemHero o0miero o0pa3oBaHus, a TaKXe MPEAMETHBIC JOCTIXKCHUS OO0YyJaromerocs
3a KaXJIbIil TOJ] OOy4EHHS.

MNOACHUTEJBHASA 3AIINCKA

[Ipu paszpaborke mporpaMMbl 1O OWOJOTUU  TEOPETHUYECKYID  OCHOBY
JUTSL OTIpEICTICHUS TTOAXO00B K (DOPMHUPOBAHUIO COJIEPKaHUSI Y4EOHOTO MpenmMera
«buonorus»  COCTaBWIH: KOHIIENITyaJIbHbIE MTOJIOKEHUS Or'oC COOo
B3aMMOOOYCIIOBJIEHHOCTH II€JICH, COACpIKAHUA, PE3yIbTaTOB OOy4YeHHsI U TPeOOBaHUN K
YPOBHIO TIOJITOTOBKH BBIMMYCKHUKOB, TIOJOKCHHS OO0 OOIMMX IMEIIX W MpUHIUINAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 0O0IIero 00pa3oBaHus B
Poccuiickoit ®denepanuu, a Takxke MOJOKEHUS O crelupuke OMOJIOTHH, €€ 3HAaUCHHH B
MO3HAHUU >KUBOW MPUPOJBI M 00ECTICUCHUU CYIIECTBOBAHMS YEJIIOBEUECKOTO OOIIECTRA.
CorniacHO Ha3BaHHBIM TOJIOKEHUSM OMPENIeTICHb OCHOBHBIE (DYHKIIMM MPOTPaMMBI IO
OMOJIOrUH U €€ CTPYKTYpA.

[Iporpamma mo Ouosnoruu naét MpencTaBiieHHe O IeNsiX, 00 00IIei cTpareruu
oOy4eHHMs, BOCOUTAHUSI M Pa3BUTUSA OOY4YaIOIIMXCA CPEACTBAMHU y4eOHOTo MpeameTa
«buonorusy, ompenenser o0sA3aTeNbHOE MPEIMETHOE COACPKAHHE, €r0 CTPYKTYypy,
pacnpeneneHue mo pas3jiesiaM U TeMaM, PeKOMEHIYEMYI0 TIOCIeA0BaTeIbHOCTh U3yUeHUs
y4eOHOTO MaTepuaja ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yJarOIIUXC .

B mporpamme mo OHMOJOTHH TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3ysibTaraM  OOy4YeHHS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHOW NEATEILHOCTH/yU4eOHBIX
JEUCTBUN 00YYaIOMUXCS TI0 OCBOCHUIO COJIEPKaHUSI OMOIOTHUYECKOTO 00pa30BaHMUs.

B mporpamme mo Ouomnorum (10-11 knaccel, 0a30BBIH YpPOBEHB) peain30BaH
MIPUHITUI MPEEMCTBEHHOCTH B M3YYCHHH OWOJIOTHH, OJIarojaps 4eMmy B Hel



IPOCMATPUBAETCS HAMIPABICHHOCTh HA PAa3BUTHE 3HAHUH, CBSI3aHHBIX C (HOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33pPEHHUSA, IIEHHOCTHBIX  OpPUEHTAlMd  JIMYHOCTH,
IKOJIOTUYECKOTO MBIIUICHHSI, TPECTABICHUN O 3I0pOBOM 00pa3e >KU3HU U OepeKHBIM
OTHOILIIEHUEM K OKpY)Karoumen mnpuponHou cpene. Ilostomy Hapsay ¢ H3ydeHUEM
00111e0MOJIOTUYECKUX TEOpUM, a TaKkKe 3HAHUW O CTPOCHUM MKUBBIX CHUCTEM Pa3HOIO
paHra W CyIIHOCTH OCHOBHBIX NIPOTEKAIOMIMX B HHUX MPOLECCOB B IPOrpaMMEIo
OMOJIOTUU YJEJIEHO BHUMAHHME MCIOJIb30BAHUIO TOJYUYEHHBIX 3HAHUN B MOBCEIHEBHOMU
YKU3HH JIJIS PEIICHUS TPUKJIAIHBIX 3374, B TOM Ynciie: MPOPUIaKTUKN HACICICTBCHHBIX
3a00JIeBaHUN YEJIOBEKa, MEIUKO-TEHETMYECKOTO KOHCYJIBTUPOBAHMS, OOOCHOBAHUS
HKOJIOTMYECKH 11€1€CO00pa3HOro MOBEJACHUS B OKPY X AIOUIEH MPUPOIHON cpene, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOM JICSITENIbHOCTH YENOBEKAa Ha COCTOSHUE NPUPOAHBIX M
HCKYCCTBEHHBIX DJKOCHCTEM. YCHJICHHE BHUMAHUSA K TPUKIAAHOW HAINPaBICHHOCTH
y4yeOHOro mnpeamera «buosnorus» MNpOAUKTOBAHO HEOOXOJUMOCTBIO OOeCIeUeHUs
YCIIOBUUM MJIsi pEIICHUS OJHOM M3 aKTyalbHBIX 3a/ad IMIKOJIBHOTO OHOJOTHYECKOTO
oOpasoBaHusi, KOTOpasi Mpearnojaraet (opMUpPOBaHUE y OOYYaIOMIMXCA CIIOCOOHOCTH
aJanTUPOBATHCA K U3MEHEHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

[IporpaMmma 1m0 OMONOTHH SBIAETCA OPHEHTUPOM IJISi COCTABIICHUS pPabOYMX
MIpOrpaMM, aBTOPBI KOTOPBIX MOTYT IPEIJIOKUTH CBOM BapHAHT IOCIIEIOBATECILHOCTH
U3YYEHUSI U CTPYKTYpbl Y4eOHOIro MaTepuayia, CBOE BUICHUE IyTel (HopMUpoBaHUS
y oOyuatomuxcsi 10—11 kiaccoB mpeaMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NESATEeIbHOCTH, a TaKKe METOJMYECKUX pEIICHM 3ajlad BOCIHUTAHUS W Pa3BUTHUSA
cpenacTBamMu yuebHoro npeameta «bruonorusy.

buosnorus Ha ypoBHE cpelHEero oOmero oopa3oBaHus 3aHUMAeT Ba)XXKHOE MECTO.
On obecrieunBaet hopMupoBaHue y 00yqaronuxcs mpeCTaBICHUN 0 HAYYHOW KapTHHE
MHUpa, pacmupseT U o0000maeT 3HaHUS O KUBOM MpPHUPOAE, €€ OTIMYUTEIHHBIX
NpHU3HAKaX — YPOBHEBOW OpraHU3allMy U SBOJIOIUH, CO3MAET yCIOBUS JUIS: MO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GopMUpoBaHUS (DYHKIIMOHAIBHON T'PaMOTHOCTH, HAaBBIKOB
3I0pOBOTO U 0€30macHOro oopasza >KM3HH, IKOJOTMYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOW MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHWe OWOJOTHS MMEET TAaKXKE JJIS PEHICHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CPEeAHEro oluiero oOpa3oBaHUs, COLMAIM3AIMKN O00YUYaIOIINXCS.
Wzydenne Ouonornn obecrneuynBaeT yCIOBUS sl (GOPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETpallid OMOJIOTMYECKUX 3HAHWUU C TPEACTABICHUSAMHU W3 JPYTUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3MKH, XuMuUU U reorpaduu. HazpaHHbie
MOJIOXKEHMSI O TIPEeTHA3HAYEHUHU yU4eOHOTo npeaMeTa « buonorus» cocTaBuiii OCHOBY JJIs
OTpeleNieHNs] TOAXOA0B K OTOOPY W CTPYKTYpHUPOBAaHUIO €ro  COJCpKaHUS,
MPEICTABJIICHHOTO B ITpOrpamMme 1o OMOJIOTHH.

Ot6op conepxkanus yuyeOHOro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUN KYJIbTYpPOCOOOPAa3HOrO MOJX0/a, B COOTBETCTBUU C KOTOPHIM
oOydJaromyecs JTOJDKHBI OCBOWTH 3HAHUS M YMCHHS, 3HAYUMBbIC TSI (POpMUPOBaHUS



oO1Ieil KynbTypbl, ONpEAEAIonne aJeKBaTHOE MOBEJCHUE YEIOBEKa B OKPY’KaIoIIEH
OPUPOAHON cpefie, BOCTPEOOBAHHBIE B IOBCEJHEBHOM KU3HM M MPAKTHUYECKOU
nestenbHocTH. Ocoboe MecTo B AITOM CHCTEME 3HAHUW 3aHUMAIOT 3JIEMEHTHI
coliepKaHusl, KOTOpbIE CIyKaT OCHOBOM i1 (GOPMHUPOBAHUS MPEACTABICHUIO
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KApTHUHE MHpa M LEHHOCTHBIX OPUEHTALUAX
JUYHOCTH, CITIOCOOCTBYIONINX TyMaHU3AIMHA ONOJIOTHIECKOTO 00Pa30BaHUS.

CTpyKkTypupoBaHuEe CcoOJAepKaHud  ydyeOHOro  MmaTepuaia B Iporpamme
no OHOJOTHM OCYIIECTBICHO C Yy4Y€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUU
00 OTJIMYMUTENbHBIX OCOOCHHOCTSIX >KUBOW MPUPONBI, O €€ YpOBHEBOW OpraHHU3alluU
Y 3BOJIIOLIMH. B COOTBETCTBUM € 3THUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CJIENYIONIUE COoJAepaTelabHble NuHUU: «buonorus kak Hayka. Mertozbl
HAay4yHOro IMo3HaHuA», «Kierka kak Owuonorumdeckas cucreMa», «OpraHusMm Kak
ouonoruueckas cucreMa», «CucteMa ¥ MHOTooOpa3ne OpraHMYecKOro Mupay,
«IBOJIIOLMSA )KUBOU TPUPOJIBI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTI.

Lens u3yuenus yuebnoro npeamera «buonorusp» Ha 0a30BOM ypOBHE — OBJIaJICHUE
OOy4arolMMHUCS 3HAHUSAMU O CTPYKTYPHO-(PYHKIIMOHAJIbHOM OpraHU3alud KHUBBIX
CUCTEM pa3HOr0 paHra M NpUOOpETEHHWE YMEHHUH HCIOJIb30BATh OSTH 3HAHUS
JUIsl TPAMOTHBIX JEHUCTBUHA B OTHOUIEHHMH OOBEKTOB >KUBOW MPUPOJBI U PEIICHHS
Pa3IMYHBIX KU3HEHHBIX IPOOJIEM.

JlocTmkeHue  1enu W3Y4YCHHUS y4eOHOTO npeaMera «buonorus»
Ha 0a30BOM ypOBHE 00ECIIEUNBAETCS PELICHUEM CIICAYIOIINX 3a/1ay:

OCBOEHHE 00YYarOIMIMMHUCSA CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIIOTe3ax, MpaBWiIaX, CIyKalluX  OCHOBOM
U1t QOPMHUPOBAHUS IPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUPa, O METOAAX
HAY4YHOTO [MO3HAHUS, CTPOEHUH, MHOTOOOpa3uu U 0COOEHHOCTSIX )KMBBIX CUCTEM PA3HOTO
YPOBHSI OpraHU3alli{, BBIJAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUAX
B OMOJIOTHH;

dopMupoBaHMe y  OOYyYalOIIMXCS  [MO3HABATENbHBIX, HWHTEJUIEKTYaJbHbIX
¥ TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCE aHAIN3a JAHHBIX O Iy TAX Pa3BUTHUS B OMOJIOTHH
HAy4YHbBIX B3IJISA0B, UJIEH U MOAXOAOB K M3YUYEHHUIO JKHUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3alny;

CTaHOBJICHHE y OOy4aroIIMXcs oOEeN KyJIbTypbl, (DYHKIIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLICHUBATh SIBJICHHUS OKPY’KAIOLIEro MHUpa >KHUBOH
IPUPOJIbl HA OCHOBAaHUU 3HAHUM U OMBITA, TOJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

GopMupoBaHne |y OOy4alOUIMXCs YMEHHM  WJUTIOCTPUPOBATh  3HAUYEHHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTUYECKON JEATETBHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOTHI U arpoOHOTEXHOIOTHU;

BOCIIUTaHUE YOEXKIAEHHOCTM B BO3MOXKHOCTUM TIO3HAHUSA YEJIOBEKOM >KUBOMU
IIPUPO/IBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOMIOICHUS STHISCKUX HOPM
IIPU NPOBEJECHUN OMOJIOTUUECKUX UCCIIET0BAHMM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW [JI1 TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, U1 (GOPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHMW M YMEHHMHA B TIOBCEIHEBHOM >KM3HH
JUISL OLIEHKH TIOCJIEICTBUN CBOEH JIEATEIBHOCTH 10 OTHOLIEHHIO K OKpY’KarollIel cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHE U COONIOACHHE Mep MNPODUIAKTUKU
3a00s1eBaHUM.

B cucreme cpenHero oOmero oOpa3zoBaHusi —«buonorus», u3zydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00513aTEIbHBIM YUEOHBIM IPEAMETOM, BXOASAIIUM B COCTAB
peaMETHON 00s1acTh « ECTEeCTBEHHO-HAYYHBIE ITPEAMETHDY.

OO1i1ee ynciIo 4yacoB, PEKOMEHIOBAHHBIX Ul M3ydeHus Ouosoruu — 68 4yacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).



COAEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka

buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMU
U IPyTUMU €CTECTBEHHBIMH HayKaMH, PHIIOCO(Heid, STUKON, 3CTETUKOMN 1 TpaBoM. Poitb
Ovonorun B (GOPMHUPOBAHHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl TO3HAHUA >KMBOM TPUPOIBI (HAOMIOACHHE, SKCIIEPHUMEHT, OIHUCAHHE,
U3MepeHue, KiaccCupuKals, MoIeIUpoOBaHIE, CTaTUCTHUECKas 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [[x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MPUPOJIBD.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «Vcnonb3oBaHue pazau4HBIX METOJI0B MPU U3YUCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCTEMBI U UX OPTraHU3AIHUSA

KuBbie cucteMbl (OMOCHCTEMBI) KakK MOpeaAMET u3ydeHus Ouosnoruu. OTivuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CgoiicTBa OmocucTeM U HUX pa3zHOOOpasue. YPOBHU OpraHu3alid OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJISALMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTE€OIIEHOTHYECKHUH ), OrochepHBIil.

Jemoncmpavuu:

Tabauyvr u cxemovl: «OCHOBHBIC TIPU3HAKH KU3HI», « Y POBHH OpPTraHU3ALNN KUBOU
TIPUPOIBD».

Obopyodosanue: mosiens Monekyisl JJHK.

Tema 3. XuMu4yeckuii coCTaB M CTpOEHUE KJIETKH

XUMHAYECKUM COCTaB  KJIETKU. XUMHYECKHE DJIEMEHTHI: MaKpOJIEMEHTBHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpabHbIE BEUIECTBA.

OyHKINY BOJbI U MUHEPAJIbHBIX BEUIECTB B KileTKe. [loanep:xaHue ocMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHumble W 3aMEHHUMBbIE AMUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OCJIKOBOM MOJEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS
CTpYKTypa). XUMHYECKHE CBOMCTBA OenKkoB. bromornueckne QyHKIuu OEIKOB.

depmeHTH — Omosormueckue kartanu3aTopbl. CtpoeHue GepMeHTa: aKTUBHBIN
1eHTp, cyoctpatHas crnenuduanocts. Kodhepmentsl. Butamunsl. Otnudns GepMeHTOB
OT HEOPTAHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MOHOcaxapubl (INIOK03a, pubo3a U J1e30Kcupubo03a), Arcaxapuibl
(caxapo3a, JakTo3a) M  IoJMcaxapuabl  (Kpaxmall, [IJIMKOI€H, LeJUIH0I03a).
buonornueckue GyHKIIUU yTIEBOIOB.

Jlunuael: Tpuraunepuanbl, pochomunuapl, crepouasl. ['uapoduibHO-TUIPODHOOHBIE
cBoiicTBa. buonornueckue ¢QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JUNUA0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsr: JIHK n PHK. Hykmeornasl — MOHOMEpPBI HYKIEMHOBBIX
kucnot. Crpoenue u pynkuuu JHK. Ctpoenne u ¢pynknuu PHK. Bunet PHK. ATO:
CTpOEHHE U (QYHKIUH.

[utonorus — Hayka o kietke. Knerounas teopust — npuMep B3aMMOAECUCTBUS UIIEU
¥ (aKTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak nenoctHas kuBasg cuctema. OOIIMe NPU3HAKK KIIETOK: 3aMKHYyTas
HapykHas MeMOpana, Mosiekysbl JIHK kak reHernueckuil ammapat, cucTeMa CHUHTE3a
Oenxka.

Tunsl KJIETOK: dyKapuoTHUecKas M MHpokapuotuyeckas. OCOOEHHOCTH CTPOEHUs
npokapuotnyeckon knetku. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapuOTUYECKOM
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[loBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIHKC,
ux ¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa U (QyHkuuu. Lluromnazma
u e€¢ opraHounsl. OgHoMeMOpaHHble opraHoujsl kietku: OIIC, anmapatr ['ombmxwu,
au30combl.  1loilyaBTOHOMHBIE OpraHOMJBI  KJIETKH: MUTOXOHAPHUH, IUIACTH]IBI.
[IpoucxoxaeHne MUTOXOHpUH U tiacTuA. Buasl miactua. HeMemOpaHHble OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKH. DyHKUUU
OpraHOMJIOB KJIETKH. BKitoueHus.

SAnpo — perynatopHblid 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIU1a3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEIMIECTB B KIIETKE.

Jemoncmpavuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Juacpammer: «PacripeieieHne XMMHYECKUX AJIEMEHTOB B HEXUBOW MPUPOIE,

«Pacrnipenenenne XuMHYECKUX 3JIEMEHTOB B )KUBOU MPUPOIEN.

Tabnuyvt u cxemol: «llepuoguyeckas TabaWIla XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue Mosekyisbl Boiab», «buocnHre3 Oenka», «CTpoeHHE MOJEKYJbl OeliKay,
«Ctpoenue pepmenta», « Hyknennonsie kucinothl. JJHK», «Ctpoenne monekyast ATDy,

«CTpoeHue 3yKapuOTHUECKON KIeTKN», «CTpoeHue >XKMUBOTHON KiIeTkn», «CTpoeHue
pacTUTENbHOU KIIETKN», «CTpoeHHne NPOKapUOTHYECKOW KIeTkn», «CTpoeHue sapa
KIIETKW», «YTIEBObI, «JIUTUIbI».

Obopyoosanue: CBETOBOM MHMKpOCKON, OOOpyJOBaHUE HJisi MPOBEICHUS
HAOJIOJICHUM, HW3MEpPEHUM, OKCIEPUMEHTOB, MHUKPONPENapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.



Jlabopamopnvie u npaxmuueckue padoomoi:

JlabopatopHast padota Ne 1. «M3yueHue kaTauTHUeCKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

Jlaboparopnas padota Ne 2. «M3yueHue cTpoeHHs KIETOK PaCTeHH, ’KUBOTHBIX U
OaKkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMMCAHUEY.

Tema 4. /KuzHeaesITeJIbHOCTDH KJIETKHU

OOMeH BemiecTB, WIM MeTa00oMu3M. AccUMIIANUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALMS (PHEpreTudeckuii oOMEH) — JB€ CTOPOHBI €IMHOIO IIpoliecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHUsS BEMIECTB M DHEPrUM B TOHWMAaHUU
MeTabom3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN W rereporpodHbii. Pons depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHoBasi ¢asbl doTocunteza. Peakiuu doTocuHTtesa.
OddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUE (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiusHue
yCJIOBUM cpefibl HAa (OTOCUHTE3 M CHOCOOBI TOBBIIIEHUS €ro MPOJYKTUBHOCTHU
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3A JUIsl )KU3HU
Ha 3eMiIe.

OHepreTuueckuii oOMeH B KJeTke. PacuiemieHne BelIecTB, BbIIEICHUE
U aKKyMYJIMPOBaHHE PHEPrUU B KIIETKE. JTallbl SHEpreThueckoro oomena. ['mukomms.
bpoxenue u ero Buabsl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmupoBanue. IPPEKTUBHOCTh SHEPTETUUECKOTO0 OOMEHa.

Peakuuu matpuunoro cuntesa. I'enetudeckas undopmarus u JJHK. Peanuzanus
reHeTudecko uHpopmanum B KJIeTKe. [©HeTHMYecKWil KO W €ro CBOWMCTBA.
Tpauckpuniusi — matpuuHbiii cuate3 PHK. Tpancnsius — 6uocunTes Oenka. DTaribl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Poias pubocom B OMocuHTE3€e Oernka.

Hexnerounsie (Gopmbl ku3HU — BUPYCHl. McTopusi OTKpBITUS BUPYCOB
(A.H. WBanoBckuit). OCOOEHHOCTHM CTPOCHHUS M SKM3HEHHOTO LHMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuidl, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC BUPYCAMHU.
Bupyc ummynoneduimra uenmoBeka (BUY) — Bo3Oymurens CIIMJla. OOpatHas
TPaHCKPUIIIKSA, peBepTa3za U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00J1eBaHUM.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbrios, I.11. UBanosckuii, K.A. Tumupsizes.

Tabnuyer u cxemovl: «Tunel nuTaHus», «Metabomusm», «MUTOXOHIPHUSY,
«JHepreTudeckuii  oomen», «Xmopomtacty, «®dorocunrtes», «Ctpoenne JIHK»,
«CtpoeHue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHyeckuit Koa»,
«Bupycoe», «baktepuodarny, «Ctpoenne u >ku3HeHHBIM T1ukia Bupyca CIIN]a,
oakTepuodaray, «Pemnukarnus JTHK».

Obopydosanue: wmonenu-anmvkanuu «Ynapoenue JHK wu  Tpanckpuniumsy,
«buocuntes 6enka», « CTpoeHue KIeTkn», MoJenb cTpykTypbl JJHK.



Tema 5. Pa3MHOKeHMe U MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKU. MHTepdaza u mutos. [Ipoueccsl,
npoTekawonme B uHTepdaze. Pemnmkanms — peakmuss matpuuHoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIJIOMIHBINA U TallJIONTHBIN
XpPOMOCOMHBIE HaOopbl. XpomaTuipl. [[UTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHJIMBUIYJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetku — muto3. Ctaguu mutosa. [Iporeccel, Mporucxoasiiine Ha pa3HbIX
CTaJIUSIX MUTO3a. BUOJIOTHYECKUI CMBICTT MUTO3A.

[Iporpammupyemasi ruOENb KIETKH — allONTO3.

dopMbI pa3MHOKEHHUS OpPraHW3MOB: Oecrmojioe W ToJioBoe. Bumbl Oecronoro
pPa3MHOXKEHUS:  JIeJIEHWE HaJBOE, IOYKOBAHME OJHO- H  MHOTOKJIETOYHBIX,
CIOpooOpa30BaHUe, BETETATUBHOE pa3MHOXKeHUEe. HCKycCTBEHHOE KIOHUPOBAHHE
OpraHU3MOB, €0 3HAYEHUE ISl CENICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. IIpoueccel, npoucxomsmme Ha CTaausx Meno3a.
[ToBenenne xpomocoMm B Meiro3ze. Kpoccunrosep. buosiorndecknii cMbICil M 3HAYEHUE
Meio3a.

I'amerorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KJIETOK Y >KUBOTHBIX. [loj0OBBIC
JKeJe3bl: CEMCHHUKHM U sSIMIHUKH. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — raMeT
(cmepmaTto3ou, SHUIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOGHHOCTH CTPOCHHS
ANIEKIETOK U criepMaro3ou0B. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANILHOE  pa3BUTHE
(amOpuorenes). JTanbl AMOPUOHAIBHOTO PAa3BUTHUS y TO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue,  TacTpyJssaius, opranorene3.  IloctaomOpuoHanbHOE  pa3BHUTHE.

Tunel MOCTAIMOPUOHATIBHOTO PAa3BUTHA: TMPsAMOE, HEmpsMoe (JTMYMHOYHOE). BrusHue
Cpembl Ha pa3BUTHE OPTaHW3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IIBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH,
CTa/INM Pa3BUTHSL.

Jemoncmpavuu:

Tabauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHMSI OpraHuU3MOB», «JIBoitHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUI», «BereTaTuBHOE Pa3MHOKEHUE PACTCHUID,
«Jlenenue kneTku 6akTepuiny, «CTpoeHue MOJIOBBIX KIETOK», « CTpOEHHUE XPOMOCOMBIY,
«Knerounbi nukin», «Pemmmkanus JJHKY, «Muto3y, «Meno3y», «lIpsamoe u Henpsimoe

pa3BuTHe», «l'ameroreHe3 y MIICKONUTAIOMMX M 4YelOBEeKa», «OCHOBHBIE CTaJIUU
OHTOT'CHE3a.

Obopyoosanue: MHKPOCKOT, MUKPOMpPENapaThl «CniepMaTo30u bl
MJICKOMUTAIOMIETO», <« SHIeKiIeTka MieKonuTatomero», «KapuoknHes B KieTKax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-aniuinkamnus «Jlenenue knerkm», moxaens JJHK,
MoOJieTb MeTada3zHOW XPOMOCOMBI.
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Jlabopamopnvie u npaxmuueckue padoomoi:

JlabopaTtopHnas padora Ne 3. «HabmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JIaGoparopHast pabora Ne 4. «3yueHue CTpoeHHs IMOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciecTBEHHOCTh U HM3MEHYUBOCTH OPraHNU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTvs reHETUKHU. Poib 1uTOI0TUM
1 SMOPHUOJIOTUU B CTAHOBJICHUH T'€HETUKU. BKIag pocCUICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl reHeTUKHU (TUOPUAO0JOTUYECKUN, TUTONCHETUYECKUH,
MOJIEKYJIIpHO-TeHeTndYeckuii). OCHOBHBIE TeHETHYeCKHue TOHATHS. [eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUMU.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, YyCTaHOBJIEHHbIE [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €uHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBwiIo TOMHUHUPOBAHUA. 3aKOH PACIICIUICHHS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TosmmHOE U HENTOTHOE JOMUHUPOBAHHUE.

JIuruOpuaHOe CKpelIMBaHWE. 3aKOH HE3aBUCHUMOTO HACIEIOBAaHMS TPU3HAKOB.
[{uToreHeTHyeCKue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHMS.  AHAIU3UPYIOIIEE
CKpemuBanue. M crnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA I OIPEICIICHUS
TeHOTHIa 0CO0u.

CuermieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemjeHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cuerieHus: FTeHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XPpOMOCOMHasl TEOPHUsI HACIIECICTBEHHOCTH. | €eHETUUECKHUE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpEeSIeHUuE moja. AYTOCOMBI W TOJOBBIC
XpOMOCOMBI. ['oMOraMeTHbI€ U TeTeEpOraMmeTHbIE Oprannu3Mel. HacienoBanue nmprus3HaKkos,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUabl N”3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIeACTBEHHAas. Poib
Cpelbl B HEHACJICJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psSA M BapualuoHHas Kpusas. Hopma peakuumn
npu3Haka. KoimuecTBeHHbIE U KaUECTBEHHbIEC TPU3HAKU U MX HOpMa peakiuu. CBoiicTBa
MOU(DUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBennas, wiM TEHOTHIIMYECKAs, HW3MEHYUBOCTh. KoOMOWHAaTHBHas
W3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
Myranuonnass wu3MeHUHMBOCTh. Kitaccuukanuss MyTaiuii: TreHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTora UM mHOpuuMHBL MyTanuil. MyTareHHble  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HACIEACTBEHHOM n3MeHnunBoctyu H.M. BaBumoga.

BHesnepHas Hacien1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METObI TCHETUKU YEJIOBEKA!
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYJIIPHO-
T€HETUYECKU M. CoBpeMeHHOE ONpeAeIICHUE TE€HOTHUIA! MOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonipto [I[P-ananu3a.
HacnencrBennsle 3a001€BaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJIEACTBEHHOM
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IPEIPACIONOKEHHOCThIO, XPOMOCOMHBIE Oonie3Hu. ComaTthueckue M TeHepaTUBHBIC
myTtauuu. CTBOJIOBBIE KJIETKH. [IpuHIUMOBI 370poBOro 0oOpasa KU3HU, JUArHOCTHUKH,
npoQUIAKTUKA W JICYCHHS TeHeTHMYeCKUX  Ooyie3HEe. MeauKo-TeHeTHYEeCKOoe
KOHCYJIbTHPOBaHWE. 3HAYEHUE MEIUIMHCKON M'€HETUKH B MPEJOTBPALIECHUN U JICUCHUN
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mennensb, T. Mopran, I'. ne @Ppus, C.C. UYeTBepukxos,
H.B. Tumodees-Pecorckuii, H.I1. BaBuios.

Tabnuywvr u cxemvi: «MOHOTHOPUIHOE CKPEUIMBAHUE M €T0 IIUTOrCHETHYECKas
OCHOBA», «3aKOH pAaCLICIUICHUS U €ro LUTOT€HETUYECKasl OCHOBa», «3aKOH YUCTOTHI
rameT», «JurnOpuaHoe ckpemmBaHuey, «lluronorudyeckne OCHOBBI AUTHOPUAHOTO
CKpelmmBaHus», «Meio3», «B3auMozaeicTBue ajuIeNbHBIX TE€HOB», «l'eHeTnyeckue
KapThl PAacCTEHWW, JXMBOTHBIX M YEIIOBEKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEI0BAHMSI, CUEIUIEHHOTO C MOJIOM», «KapuoTHIbl 4eT0BEKa U )KUBOTHBIX», « Buabl
U3MEHYMBOCTHY», «MoaudukanmoHnHas H3MEHUYMBOCThY», «HacnenoBanme pesyc-
dakropar», «['eHeTuka rpynn kpoBu», « MyTallmOHHAsI U3MEHUYHUBOCTHY.

Obopyoosanue:  mojenu-anuikauuu — «MOHOTMOpUIHOE — CKpEIIMBAHUEY,
«Henonnoe  nomuHupoBanue»,  «luruOpuagHoe  ckpeummBanue»,  «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapat «/Ipozopuna» (Hopma, myTanuuu (Gopmbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

Jlabopamopuvie u npakmuyeckue padoomoi:

Jlaboparopnas pab6ota Ne 5. «M3ydenuwe pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIMBAaHUS Y AP030(UIIbl HA TOTOBBIX MUKPOITPENapaTax».

JlaGoparopuass pabota Ne 6. «M3yueHne mMoau(pUKAIMOHHON W3MEHYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PAZIa ¥ BAPUALTMOHHON KPUBOWD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckas padora Ne 2. «CocTaBiieHre U aHAIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesnexnusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U MPOLECC. 3apOKACHUE CEJEKIIUU U JOMECTUKALMA. Y UCHHE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO00pa3us KyJbTYPHBIX PAcTEHUH.
LleHTphl NPOUCXOKACHUS TOMAITHUX KUBOTHBIX. COpT, MOpoaa, IITaMM.

CoBpemMeHHbIE METOJIbI CeNieKIuU. MaccoBbIi W HWHAWUBUIYATBHBIA OTOOPHI
B CEJEKIMM pacTeHH W KUBOTHbIX. OIlEHKa 3KCcTepbepa. BIM3KOpoaCTBEHHOE
ckpernuBanue — nHOpuAuHT. Yucras nunusa. CkpenMBanue YUCTHIX TuHUM. ['eTeposuc,
uiu rubpuaHas cuia. HepoacTBeHHOoe ckpeuiuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M MoJydYeHUE MOJUIIIIOUIOB.
JlocTrxkeHus CeNeKIMn pacTeHU, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpaciib IPOU3BOACTBA. [ '€HHAsA MHKEHEpUsl. DTalbl CO3/IaHUs
pexomOuHanTHOW JIHK um Tpancrennsix opranm3moB. Kierounas wHXeHEpHS.
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Kierounbie KynbTypbl. MHUKpPOKIOHAJIBbHOE pa3MHOKEHME pacTeHuid. KinonupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHHU3MOB. DKOJIOTHYECKHE
u stryeckue npodaemsl. MO — reHeTuecku MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:
llopmpemwvi: H.W. BaBunos, U1.B. Muuypum, I'.J[. Kapnieuenko, M.®. iBanoB.
Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOKACHUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHui», «llopoapl IOMamHUX XUBOTHBIX», «CopTa KYJbTYpHBIX PACTCHHID,
«Otnanéunas rudpuanzanus», «Padoter akanemuka M.®. Banosay, «llonmummionusy,
«OOBEKTHI onorexHosorun»,  «Kierounele  KyJapTypel W KJIOHHPOBAHHEY,
«KoHCcTpynpoBaHue 1 NEPEHOC TEHOB, XPOMOCOM.
Obopydosanue: MyJSIKU TJI0JJ0OB U KOPHEIUIOAOB TUKUX ()OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repbapuil «CeabCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padoomaoi:

Okckypeust « OCHOBHBIE METOJIBI M IOCTHXKEHHS CENIEKIIUA PACTEHUN U KMBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, TJIEMEHHYIO (epMy, COPTOHMCIBITATEIbHBIA YUYacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. IBosTrOnIHOHHAS OMOJIOTHA

[IpennochuIKM BOSHUKHOBEHUS SBOJIOIMOHHON TEOPUU. DBOIIOIMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BiusiHre 3BOTIONMOHHON TEOpUHU Ha Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CBugerensctBa  3Bostonud.  [lasieoHTONOrMYECKUE:  MOCIEAOBATEIBLHOCTD
MOSIBJICHUS BHUJIOB B  MAJCOHTOJIOTMYECKOM JIETONMUCH, MEPeXOoaHble  (HOPMBEI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢payH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA H  pa3auyusi dSMOPHOHOB pPa3HBIX  BHJIOB
MO3BOHOUHBIX.  CpaBHUTEIHHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKMX TMyTeH y BCexX
OpPraHUu3MOB.

OBomonuonHasa teopust U. Japsuna. [Ipeanockuiky BOSHUKHOBEHUSI JapBUHU3MA.
JIBIoKyIllMe CUJIbI DBOJIIOIMKA  BUJIOB 10 JlapBUHY (M30BITOUHOE PA3MHOXKEHHE
Ipyd  OTPAaHUYCHHOCTH  PECYpPCOB,  HEOMpeAenéHHas  M3MEHYMBOCTh, OopbhOa
3a CYIIECTBOBAHUE, €CTECTBEHHBINU OTOOD).

Cunrernueckas teopus 3Bomtonnu (CTI) u €€ OCHOBHBIE MOJI0KEHUSI.

MuxkposBostonus. [Tomynsiuus Kak eAMHUIA BUAA U SBOJIOLINH.

JBrxyire cuibl (pakTopbl) SBOIIOLKK BUIOB B pUpoe. MyTalmoHHBINA ITpoLiecce
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomysiiimonHbIe BOJIHBI U ipeiid rerHoB. N3omsnus u
MUTpaIys.

EctectBenHbIi 0TOOP — HaMpaBIIAIONMINNA (HakTOp IBOTIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.
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[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak  pe3yinbTrar HBoiouud. [Ipumepst
IPUCIIOCOOIEHUN y OpraHu3MOB. ApoMOp(0O3bl U UANO-aIaNITALUH.

Bun u Bunoo6paszoBanue. Kpurepuu Bujga. OcHoBHBIE (POPMBI BUJI0OOPA30BAHUS:
reorpauueckoe, IKOJIOTHIECKOE.

MaxkposBomoriusi.  dopmbl  3BomiouMu:  (uIeTHYECKas,  JAWBEPIreHTHas,
KOHBEPreHTHasl, apajiesbHas. HeoOpaTuMOCTh 3BOJIIOLUN.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
creuuranu3anus. AJanTuBHas pajauanus.

Jemoncmpavyuu:

llopmpemui: K. JIunneit, 2K.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepuos.

Tabauysl u cxemol: «Pa3BuTHE OPraHUYECKOr0 MUpPA HA 3eMiie», «3apOoIbIIIn
MO3BOHOYHBIX UBOTHBIX», «Apxeontepukcy», «Dopmbl 00pbObI 3a CyIIECTBOBAHHEY,

«EctecTtBeHHBI 0TOOP», «MHOroo0pa3ue copToB pacteHuin», «MHorooOpasue nopos
KUBOTHbIX»,  «[lomymsiumm», «MyTauuoHHass HM3MEHUYMBOCTH», «ApOoMOp(O3bI»,
«nnoanantanumn», «O01mas aereHepauus», «/Bmwxymmue cuisl 3Bomouun», «Kapra-
cxema Mmapumpyrta nyrtemectBus Y. JlapBuna», «bopsba 3a cyliecTBoBaHUEY,
«IIprcnocoOaeHHOCTh opranusmoB»,  «l'eorpapuueckoe  BHJI000pa30BaHUEY,
«IKOJOTrHYECKOE BUI000PA30BAHUEY.

Obopydosanue: KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKpacKu, Habop
IJIOJI0B U ceMsiH, KosuteKiusl «IIpuMepsl 3allUTHBIX MPUCIIOCOOTIEHUN Y JKUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBICHUS HBOJIOLUN», OO0BEMHAas Moxaenb «CTpoeHue
TOJIOBHOT'O MO3T'a TIO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, Koiekuus «PopMbl COXPAaHHOCTH HCKOMAEMBbIX
KUBOTHBIX W pacTeHWil», Mozenb anmaukanus «llepekpéct XxpoMocom», BIaKHbIE
npenapatbl «Pa3BUTHE HACEKOMOToy», «Pa3BUTHE JATYLIKA», MUKpOIpenapar

«JIpo3oduna» (HopMa, myTaruu GOPMbI KPBUIIHLEB U OKPACKH Tela).

Jlabopamopuwie u npakmuyeckue padoomowi:

Jlabopatropnas pabota Ne 1. «CpaBHeHHe BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPUCTIOCOOJICHHOCTH OpraHU3Ma
U €€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie

JloHayuyHbIE TIPEICTABICHHUS O 3apOXKIACHUM >KU3HU. HayuyHble TUIOTE3bI
BO3HUKHOBEHUS JKM3HU Ha 3emiie: aOMOTeHe3 U MaHCIepMusi. XUMUUYECKas dBOJIIOIHS.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUEC XUMHUYCCKOW HBomonuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHUE NPOTOKIETKU. [lepBble KiIeTkM M uX HBoMOIUs. PopMUpOBaHUE
OCHOBHBIX I'PYMI )KUBBIX OPraHU3MOB.
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PazButue xu3Hu Ha 3emiie 1Mo spam u nepuoaam. Karapxei. Apxelckas
U IpoTepo3orickas Apbl. [Taneo3oiickas spa u e€ mepruoabl: KEeMOPUHCKUH, OPJIOBUKCKHM,
CUJIypUMCKNN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUK, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepucTuka KiuMaTa W TIeoJIOTMYEeCKUX mpoueccoB. (OCHOBHBIE 3Tarlbl
HBOJIIOIUU PACTUTENIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl y paCTEHHM U JKUBOTHBIX.

[TosiBieHue, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak OTpaxkeHue SBoonuu. (OCHOBHbIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

DOBOJIIOLIMST YEJIOBEKAa. AHTpPONOJIOTHS KakK Hayka. Pa3BuTue mpeacTaBiICHUM
O MPOUCXO0XKICHUU YeJIoBeKa. MeTopl 3yueHusl aHTpororenesa. CxocTBa U pa3indus
YeJI0BeKa U JKUBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHHUE YETIOBEKA.

JBrxymue cuibl (pakTopbl) anTpornorene3a. HaciencTBeHHas U3MEHYUBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HM, U3TOTOBJICHUE OPYIUN Tpyha,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTagMM M BETBH JBOJIOLAHM YEJIOBEKA: ABCTPAIONUTEKH, UYenosek
yMelblid, YenoBek NpAMOXOodiui, YenoBek HeaHIepTaIbCKUi, UenoBeKk pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMs CYILECTBOBAaHMS, 00JIACTh pacIpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BPOINEOMIHAsA (E€BpazuiicKasi),
HErpOo-aBCTpaAJIOUIHASL (PKBATOpUAJIbHAS), MOHTOJOMJHAS (a3MaTCKO-aMepUKaHCKas).
UepTbl MPUCHOCOOJICHHOCTH TMPEJCTABUTEIEH YENOBEUECKHMX pac K YCIOBUAM
CyllecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma.

Jemoncmpavuu:

Ilopmpempwi: ®©. Penu, JI. [Tactep, A.1. Onapun, C. Muinep, I'. FOpu, Y. {apBuH.

Tabnuuyer u cxemvr:. «Bo3nukHoBeHne CoOJIHEUHOM CHUCTEMB», «Pa3Burune
opraHuueckoro  mupa»,  «PacturenbHas — KieTtkay, «KHBOTHasg  KJIETKay,

«ITpokapuoTnueckass  kietka», «CoBpeMEHHas CHUCTEMa OpraHUYEeCKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA U YEIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAJTIEOHTOJOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«pesnenmme  moau», «/IpeBHue mroam», «llepBble COBpEMEHHBIE  JIOINY,
«YHenmoBeueckue pach».

Obopyoosanue: myisxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpajONUTEKA,
MUTEKAHTPONA, HeaHepPTalIblla, KPOMAHBOHIIA), CJICTKU WA N300paKeHUsS KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  YeloBeKa  (KaMHHU-YOMIEphl,  pyOmia,  ckpebdia),
reOXPOHOJIOTHYECKass Tabnuia, Koulekiusa «DopMbl COXPAHHOCTH HMCKOTAEMBIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnwle u npakmuueckue padomol:
[Ipaktuueckass pabora Ne 1. «/3ydeHwe WHCKOMAeMbIX OCTATKOB PACTCHHM
Y )KUBOTHBIX B KOJUJICKIIUSIX).
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DKCKypcust « IBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeaUeCKUM My3eit).

Tema 3. Opranu3mbl U OKpPY:KaIas cpeaa

OKOJIOTHsI KaK HayKa. 3aJayd M pas3lesibl DKOJOTMU. MeToabl 3KOJOTHMYECKHX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHuA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, IIOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnueckne, OMOTHYECKHE U aHTPOIOTeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOpOB
Ha OpraHU3MBbl.

AOGuoTtnueckue (aKTOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K AeMCTBUIO abuoTHUecKuX (hakTopoB. buonorunueckue
PUTMBI.

buotnueckue ¢dakTopel. Buibl OMOTHYECKMX B3aUMOJAECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepamusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NOoMyJsiuun. OCHOBHBIE MTOKA3aTeNN MOy JISIIUU:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTrpanys. nHaMuka
YUCJIICHHOCTH NOIMYJISIUU U €€ PEryJIsLusl.

Jemoncmpavuu:

Ilopmpemesi: A. IT'ym6onbar, K.®. Pynwe, O. ['exkens.

Tabauyvr u cxemwvr: xapta «llpuponnsie 30HBI 3emmn», «Cpenbl oOUTaHUS
opranusmoBy»,  «®@otonepuoausmy»,  «llomymamum», «3aKOHOMEPHOCTH  POCTa
YUCJIEHHOCTHU MOy UHPY30puu-Tyhenbkny, «[lumenslie nenmy.

Jlabopamopnvie u npakmuueckue padoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckue 0OCOOCHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUN.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISIMA pa3HBIX BUIOB
pacTeHUu.

Tema 4. CoobmiecTBa U IKOJIOTMYECKHE CHCTEMBI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBas,
POCTpaHCTBEHHadA, Tpoduueckas (nuiuenas). Buabi-noMmuHantel. CBsi3u B OMOLIEHO3E.
DKOJIOTUYECKUE CUCTeMBI (9KocucTembl). [loHsTHE 00 SKOCHCTEME M OMOTEOIIEHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MULIEBbIe) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKa3aTeIN 3KOCUCTEMBI: Ouomacca,
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OPOAYKIUSA. OKOJOTHYECKHE TMHUPAMUJBI: TPOAYKIIUUA, YUCICHHOCTH, OHWOMACCHI.
CBolicTBa SKOCUCTEM: YCTOMYUBOCTD, CAaMOPETYJIsAIMs, pa3Butue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHCTeMa XBOWHOTO
VI TIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTCHHBIC HKOCHUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMBI.

buonornyeckoe u X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpasus Ha 3eMIie.

VYuenue B.U. Bepnanckoro o ouocdepe. ['panuiibl, coctaB U CTpyKTypa Ouochepsl.
Kusoe BemectBo u ero @yHkiuuu. OcobeHHocTH Ouochepbl Kak TIIOOATBHON
AKOCUCTEMBI. /[nHaMuueckoe paBHOBECHE U oOpaTHas CBsA3b B Onocdepe.

KpyroBopoTsI BemiecTB 1 OMOT€0XUMUYECKHE IIUKIIBI 2JIEMEHTOB (yriepoa, a30Ta).

3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emun. AHTPONOreHHbIE HM3MEHEHHsT B Ouocdepe.

['mo6anbHbIE 9KOJIOTUYECKHE MTPOOIIEMBI.

CocyiiecTBoBaHHE TPUPOJBI U yesioBeuecTBa. CoxpaHeHne OUopa3HooOpa3us Kak
OCHOBa yCTOMYMBOCTH OMocdepbl. OCHOBA pallMOHAIBHOTO YMHPABICHUS TPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JloCTIKeHUsT OMOJIOTHH U OXpaHa MPUPO/IbIL.

Jemoncmpavyuu:

llopmpemuwi: A.Jlx. Tenciu, B.H. Cykaués, B.1. Bepnaackuii.

Tabauyovr u cxemwvi: «llumesble nenw», «bHOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu mnuranusy, «IKoNoruueckass MHUPAMUTIAY,
«buochepa u uyenosek», «IKOCUCTEMA IIMPOKOJIHUCTBEHHOIO JieCa», «IKOCHCTEMA
XBOMHOrO Jeca», «buoneHo3 Bogoéman, «ArpoueHos», «IIpuMepHble aHTPONOTEHHBIE
BO3JCUCTBUSL HA TMPUPOAY», «BaxHeWlnme HWCTOYHUKM 3arpsA3HEHUs BO3AyXa U
ITPYHTOBBIX Bom», «llouBa — BakHeimas cocraBisitonias Ouochepb», «PaKkTOpbI
nerpagamnuu mnouBy, «llapaukoBsiil addexT», «DakTophl PaAUOAKTUBHOTO 3arpsi3HEHUS
ounochepr», «O6mas cTpykrypa onocdepoi», «Pacnpoctpanenue xxu3Hu B Onocdepe»,
«O30HOBBIN 3KkpaH Ouochepr», «Kpyrosopor yriepoma B O6uochepe», «Kpyrosopor
a30Ta B MIPUPOJEN.

OOGopynoBanue: Mojelb-anIuiMKaius «TunuuHele OHOILIEHO3bI», TepOapuid
«PacturenbHble CcOOOIECTBaY, KoJUleKuu «buolieHo3», «Bpemutenn BakHEHIINX
CEICKOXO3SUCTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMA PACTCHHH W >KHUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM SKOJOTMYECKUM TpyImaM ojHoro Buja, KpacHas kHura
Poccuiickoit @eneparyu, n300paXKeHUsI OXpaHsIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
O0yYarolMMHUCsT ~ MPOrpaMM  CpelHero  oomero o0pa3oBaHUA:  JIMYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHUSI mpeameTra «buosorus»
BBIICJICHBI CJIEAYIONIME COCTAaBISIONIME: OCO3HAHHWE OOYYalOIIUMUCSI POCCUHUCKON
TPAXJAHCKOM HJICHTUYHOCTA — TOTOBHOCTHM K CAaMOPA3BUTHIO, CaMOCTOSITEIbBHOCTH
U CaMOOMPEIETICHUIO, HATMYME MOTUBALMU K 00yUYEHUIO0 OUOJIOrUH, LIEJIEHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAMIIMA  pa3BUTHUA  OMOJIOTMYECKOTO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENHHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIMMH CHCTEME OUOJOTUYECKOTO OO0pa3oBaHus,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JINYHOCTHBIE PE3YyJbTAaThl OCBOCHUS TMpeaMeTra «bHOJIOTHS) AOCTUTAKOTCA
B C€IMHCTBE Y4yeOHOM W  BOCIUTATEIBHOW JCATEIBHOCTH B  COOTBETCTBUH
C TPAJAWIMOHHBIMU POCCUNCKUMHU COLUUOKYJIbTYPHBIMH, UCTOPHUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMU, NPHUHSATHIMH B OOIIECTBE NpaBUJaMU W HOpMamu
NOBEAEHUSI W CHOCOOCTBYIOT MHpOLEccaM CaMOIO3HAaHUS, CaMOBOCIUTAHUS H
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEW MO3MIMU JIMYHOCTHU, NATPUOTU3MA, YBAKECHHS
K 3aKOHY W MPaBOMOPSIKY, YEIOBEKY TpyJa M CTapUIeMy IOKOJEHHUIO, B3aUMHOTO
yBaXXEHUs, OEpEKHOTr0 OTHOIICHHS K KYJbTYPHOMY HACIEIUI0 U TPaJULUIM
MHOTOHAIIMOHANbHOro Hapoaa Poccuiickoii denepanuu, TPUPOAE M OKPYKAIOIICH
cpene.

JIm4HOCTHBIE pPE3yNbTaThl OCBOCHHS ydeOHOTo mpeamera «buomorus» MOIKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIOCOOHOCTh  OOydYarommxcsi  pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTU, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrO OOIIecTBa, paclIMpEeHUE >KU3HEHHOrO OIbITa U OIbITa
JEATEIBHOCTH B TMPOILIECCE pEaTu3allid OCHOBHBIX HAIMpaBJICHUM BOCHUTATEIbHOU
NEATEeIIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaxaaHcKOro BOCIIATAHMA:

C(OPMHPOBAHHOCTDh TPAKIAHCKOW MO3MIHMKA OOYydaroIerocs Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEW, yBa)KCHHE 3aKOHA
Y TPABOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH INPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MUIMIO [0 OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHUE YYHUTBIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIOJIEH C pa3sHBIMU YOEXACHUSIMH, KyJIbTYPHBIMH IEHHOCTAMU U
COLIMAJIbHBIM ITOJI0KECHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS YUEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OINIIOHEHTOB NP 0OCYKJIEHUHU CITIOPHBIX BOIPOCOB OMOJIOIrMYECKOr0 COAEPIKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) MATPHUOTHYECKOr0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM MJIEHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHSI K CBOEMY HAapOAy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHoil, ropaoctu
3a CBOM Kpal, CBOWO PomnmHy, CBOW A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0O W TaMATHUKAM TPUPO/IBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CITIOCOOHOCTh OIEHUBATh BKJIAJI POCCUICKUX YYEHBIX B CTAHOBJICHUE U PAa3BUTHE
OMOJIOTHH, TIOHUMAaHUs 3HAYE€HUsSI OMOJIOTUM B TO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBeKa M COBPEMEHHOT'O 00IIIeCTBA;

uaerHas yOeXIEHHOCTb, TOTOBHOCTh K CIYyKeHHMI0O U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) MyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIGHHMBATh CHUTYyallMi0 W IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPUHSATHSA LIEHHOCTEH CEMEWHOW >KM3HU B COOTBETCTBUU C TPAJULIUSMU

HaponoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHMS
JCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OCTETHKY ObITa, HAy4YHOIO M
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA, TPY/1a, OOMICCTBEHHBIX OTHOIICHHUH;
MOHUMaHKE SMOILMOHAIBHOIO BO3JCHCTBHS JKHBOW NPUPOABI M €€ IICHHOCTH;
TOTOBHOCTh K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE MIPOSIBIIATh
Ka4eCcTBa TBOPUYCCKOU JINYHOCTH;
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5) ¢puzuyeckoro BocnuUTaHHs, (OPMHPOBAHHUS  KYJBTYPbl 3I0pPOBbSI H
IMOLMOHAIBHOIO 0J1AT OOy YU

NOHMMaHUE W pealin3alys 3740pOBOr0 M 0e30macHOro odpasa KU3HU (30pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJIbIXA, PETyJIsipHas (U3NYECKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
3I0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
IOBEJICHUS B CUTYaLUsAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIHOJEH;

OCO3HaHUE TIOCJIEACTBUNA U HENPUATHS BPEOHBIX MPUBBIUEK (YyHOTpeOIeHUs
AJIKOT'0JIsl, HAPKOTUKOB, KYpEHHUSA);

6) TPya0BOro BOCIIMTAHMS:

TOTOBHOCTh K TPY/ly, OCO3HAHKE IIEHHOCTU MACTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTHBHOM JEATEIIBHOCTH TEXHOJOTHMYECKOM U  COLMAIBHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WMHHUIMUPOBATh, IUJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO JACSITEIbHOCTD;

WHTEpeC K pa3nudyHbiM cdepaM NpodhecCUOHAIBHON AESTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIiei npodeccun U pean30BbIBATh COOCTBEHHBIE
YKU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKECHUU
BCEM KU3HU,

7) PKOJOTrHYeCKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11€JIECO00pa3HOEe OTHOIIEHWE K MPUPOAE KaK HCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHHE YPOBHA  DKOJOTHYECKOM  KYJbTYypbl: NPHOOpPETEHHE  ONbITa
IIJJAHUPOBAHHUS MTOCTYIIKOB U OLICHKM MX BO3MOXHBIX IIOCJIEACTBUHN I OKPYKaroLlen
Cpensbl;

OCO3HaHUE TJI00AJTBPHOTO XapakTepa »SKOJOTMYECKHX MpodieM u myTedl ux
penieHns;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaEMble MPU U3YYEHUH OMOJIOTHM 3HAHUS U
YMEHHMsI TIPU PELIeHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIONOIb30BaHUEM
(cobmoieHne TpaBUJl TOBEAEHUS B MPUPOJAE, HAIMpPaBICHHbIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATUE ICUCTBUM, NMPUHOCAIIMX BpE] OKPYKAIOLIEH IPUPOAHON
cpele, YMEHHE IMpPOrHO3MPOBaTh HEONArONMPHUITHBIE HKOJOTMUYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U PEAOTBPALIATh UX;

HaJIMYME PA3BUTOIO DKOJIOTMYECKOIO0 MBILUIEHUS, JKOJIOTUYECKOU KYJIBTYpHI,
OMbBITA JIESITENBHOCTH HKOJOTHMYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
MMH B TI03HABATEJIbHOW, KOMMYHHKAaTHBHOM W COLMAIBHOW IPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH HKOJIOTHUECKON HAIIPABIECHHOCTH;
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8) meHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOIO Ha JUajiore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNE S3BIKOBOM M UWUTATENbCKOW KYyJIbTYypbl KakK CpEICTBa
B3aMMOJICHCTBHS MEXKIY JIFOJbMU U TIO3HAHUS MHPA;

MOHUMaHUe CeM(PUKN OMOJIOTHH KaK HAyKH, 0CO3HAHUS €€ posiu B POpMHUpPOBAHUU
palMOHAJIBPHOTO HAay4YHOT'O MBIIUIEHHS, CO3JaHUM  LEJIOCTHOIO  IPEACTaBICHUS
00 OKpy’KarollleM MUpe Kak O €UHCTBE MPUPOIbI, YeJIOBEKa M OOIECTBa, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHWU TMPoOJIeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OWOJIOTMUHM JJIi COBPEMEHHOW IMBWIM3ALMH:
oOecrieyeHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEeIIaTh PECYPCHBIE MPOOJIEMBbl Pa3BUTHS YEIOBEUYECTBA,
NMoucKa MTyTeHd BBIXOJAa W3 TJIOOATBHBIX JKOJOTUYECKUX NpoOIeM U obecrmeueHus
nepexojia K yCTOWYMBOMY pPa3BUTHUIO, PALlMOHAIBHOMY MCIIOJIb30BAHUIO HPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUH OMOJOTHYECKUX 3HAHHUM B LIETSX TMOBBIIICHUS
oO1Ieil KyJIbTyphbl, €CTECTBEHHO-HAayYHOH T'PaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIMOHAIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEMOH TMpU HU3YyUYEHUH
OMOJIOTHH;

MOHMMAaHHE CYIITHOCTH METO/I0B IO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CTIOCOOHOCTH HCITIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHAINU3a U OOBSICHEHHSI SBICHUIN
OKpY)XaloIlIeT0o MHpa W TPOUCXOASIMIMX B HEM HW3MEHEHMH, YMEHHE JellaTh
O00OCHOBaHHBIE 3aKJIFOUEHUS Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIMXCS JTAHHBIX
C LIEJIBIO MOJTyUEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BAaTh OMOIOTHYECKUE 3HAHUS JIJISl PEIICHUS
po0JieM B peasbHBIX JKU3HEHHBIX CUTYAIIUAX;

OCO3HAaHWE IEHHOCTH HAay4YHOH JESTeNbHOCTH, T'OTOBHOCTb OCYILECTBIIAThH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO JEATENbHOCTh UHIMBUYAJIbHO U B TPYIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HEMPEPHIBHOMY O00Pa30BaHUIO U CaMO0OPa30BaHUIO,
K aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUN 1O OMOJIOTHMU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbie pe3yJabTaThl OCBOCHHUS yueOHOro Tmipeameta «buosorusy»
BKJIIOYAIOT:  3Ha4YUMMbIe Uil  (OpPMUpPOBAHMS  MHPOBO33PEHHUS  OOyYarOIIMXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATHS, OTPAXKAIOIINE
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIIEHU(PUKY METOOB MO3HAHMS, UCIIOIB3YEMbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUsl, SIBIECHUE, MPOLECC, CUCTEMA, HAYyUHBIH
(dbakT, NpUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSI, UCCIICIOBAaHUE,
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HaOJII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHX), YHUBEpCalIbHbIC YUeOHbIE JEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHMKAaTUBHBIE, PETYJISITUBHBIE), oOecreunBaroIme
dbopmupoBaHre (PYHKIIMOHAIBHOW T'PAMOTHOCTH W  COIMAIBHOW  KOMITETECHIIUN
oOyyarommuxcs, CIIOCOOHOCTD oOy4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS W YHHUBEpCAJIbHbIE Yy4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLIMAIIBHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Ba3oBble Jornueckue aedcTBUA:

CaMOCTOSITENbHO (OPMYJIMPOBATh U AKTYaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIH3a,
CUHTE3a, CPAaBHEHUS, KJIaCCU(PUKALIUHU, 0000IEHHS ), paCKPhIBaTh CMBICII OMOJIOTHYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBA3U C JIPYyTUMU
MOHATHUSIMU );

ONPENENATh LENH JeATEIbHOCTH, 3aaBasi HapaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTAThI IE€ATEIBHOCTH C MIOCTABJICHHBIMU LEISIMU;

MCII0JIb30BaTh OMOJIOTMYECKUE TTOHITHS JIJIs1 00bsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IPUPOABL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTHUBHBIE, I€TyKTUBHbBIE, [0 AHAJIOTHUN),
BBIBIIAITH 3aKOHOMEPHOCTH M IPOTUBOPEYMsSI B pPacCMaTpUBAEMbIX  SIBJIICHUSX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOUYEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEJCTBA I IPEIACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOT0 POJa, BHISIBJICHHBIX B Pa3IUYHbIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3palaThiBaTh IIJIaH pEIIEHUs MpoOJeMbl C Y4ETOM aHaIu3a HMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€SITEIIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTAaTOB
LEJSM, OLICHMBATh PUCKHU MOCIIECTBUNA E€ATEIbHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PeajbHOr0, BUPTyaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJICHUE MPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble ncciieoBare/ibCKHe 1eiiCTBUA:

BJaJI€Th HAaBbIKAMU YYEOHO-UCCIENOBATENLCKOW M MPOEKTHOM JesATEIbHOCTH,
HABBIKAMH Pa3peIIeHUs TPOoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJ0B PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUIbI IESITEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUSA, €T0
WHTEPHIpETaluu, MPeoOPa30BaAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IaHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBI THUIT MBIIUJIEHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOIAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIILHOMN IESITEIIbHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATH TIPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBaTh 3a/1ayy, BHIIBUTAThH
TUTIOTE3y €€ PeIIeHUs, HaXOIUTh apTYMEHTHI JJIs JOKA3aTelIbCTBA CBOMX YTBEP KICHUA,
3aJ1aBaTh apaMeTPhl U KPUTCPUH PEIICHHS,

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJbTaThl, KPUTHUICCKU
OILICHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPUOOPETEHHBIN  OIIBIT,

OCYIIECTBIISTH LIeJICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS

B Ipo(heCCHOHATILHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M IMPAKTHYECKYI0 00JacTu
KU3HEICITCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPE/jIaraTb OpUrHHAIBHBIC TIOIXO/IbI U PEIICHUS, CTABUTD
POOJIEMBI U 3a/1a4H, JOITYCKAIOIIHNE ATbTEPHATUBHEIC PEITCHUS.

Pab6ora ¢ undopmanmueii:

OPUEHTHUPOBATLCS B PA3NUYHBIX HCTOYHHMKAX HH(oOpManuu (TeKcTe yueOHOTo
nocoOusi, HAyYHO-TIOIYJISIPHOM JINTepaType, OMOJOTUYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIU3UpOBATh HHGOPMAIIUIO
pa3IMYHBIX BUAOB U POPM MPEACTABICHNUS, KpUTHUECKU OLICHUBATDH €€ TOCTOBEPHOCTh U
HEMTPOTUBOPEYHBOCTH;

(bopMyIMpOBaTH 3aMIPOCHl U MPUMEHSTH PA3IMYHbIE METObI IPU MOUCKE U 0TOOPE
Oounonornyeckor nHGOpMaIKI, HEOOXOUMOM J1JIsl BHITIOJIHEHUS YUEOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  HMCMHOJB30BaHUS  MH(OOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJbTYPY AaKTHUBHOTO HCIOJb30BaHUS PA3THUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMAIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uH(popmauu (cxeMsbl, rpaduku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJNICTBA MPHU pabOTe ¢ OMOIOTUYECKOM
uH(popMaIuel: TPUMEHATh XHUMHYECKUE, (PU3NYecKrWe W MaTeMaTHYeCKHe 3HAKH W
CUMBOJIBI, (HOPMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MIPEOoOPa30BhIBATh
3HAaKOBO-CHMBOJIMYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl MHPOpMaIUU, WHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiCTBUS
OoOmmenue:

OC}’HICCTBJ]S[TB KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KHN3HHU, AKTHUBHO yqaCTBOBaTB
B JHMAJIOT€ WM JUCKYCCHH TIO CYyIIECTBY OOCYyXKTaemMol TeMbl (yMEHHE 3a/]aBaTb
BOHpOCBI, BBICKA3bIBATH Cy>K,21€HI/I$[ OTHOCHUTCIIbHO BBIITIOJTHCHUA npeﬂnaraeMoﬁ 3aJda4u,
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YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH TO3WIUN JPYTUX yYAaCTHUKOB JHAAJIOTA WM
JICKYCCHUH);

pacmo3HaBaTh HEBepOaTbHBIE CpeACTBAa  OOIIEHHWS, IMOHUMATh 3HAYCHHE
COLMAJIFHBIX 3HAKOB, MPEINOCHUIOK BO3SHHUKHOBCHHS KOH(DIMKTHBIX CHUTYyallMd, yMETh
CMSTYATh KOH(JIMKTHI M BECTH TIEPETOBOPHI;

BJIAJIETh Pa3jMYHBIMH CTHOCOOaMH OOINEHUS W B3aUMOJICHCTBUS, IOHHMATH
HaMEPEHUs PYTUX JIIOJIeH, MPOSBIATh YBAXHUTEIHLHOE OTHOIICHHE K COOCCETHHKY M
B KOPPEKTHOU popMme HopMyTHpOBaTH CBOM BO3PAKCHHSI,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOKO TOUKY 3PCHHSI C MCTIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHASl 1€ATEIbHOCTD:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYAJIbHOU PaOOThHI
IIPU pelIeHUH OMOJIOTUYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
rpyNMnoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YueOHOM 3a1auu;

BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOLIUX UHTEPECOB
Y BO3MOYKHOCTEN Ka)KJIOT0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LEJIA COBMECTHOM JIESITEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JICACTBUA O €€ IOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACIIPENEIISATh POJIM C YUETOM
MHEHUU YYaCTHUKOB, OOCYK/IaTh Pe3yIbTaThl COBMECTHOM padOThI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOIO0 yYaCTHUKA KOMaHJIbl B OOIIMIA
pe3yJbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

[pejaraTb HOBBIE IIPOEKTHI, OLCHWBAaTh MIAECH C I[O3MLUUM HOBU3HBI,
OPUTHHAJIBHOCTH, MTPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JTUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIE Y4eOHbIE JHeCTBUS
Camoopranusamnus:

HCIIOJB30BaTh OMOJIOTUUECKUE 3HAHUS JJISl BBISIBJICHUS TPOOJEM M UX pPElICHUS
B KU3HECHHBIX U YUYCOHBIX CUTYaIIUSX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11EJIEBbIE U CMBICIOBBIC YCTAHOBKH B
CBOUX JEUCTBUSX U MOCTYIKaX MO OTHOILICHHIO K dKUBOW MPHUPOJE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIbHO  OCYILECTBJISITh IO3HABATEIBHYIO JEATEIIBHOCTb, BBISBISATH
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJIEMBbI C YIETOM HUMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JIABaTh OLICHKY HOBBIM CHUTYAIIHSIM;

pacIIMpATh PAMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pElICHHUE;
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OLICHMBATbh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIMN B Pa3HbBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TMOBBIMIATh CBOM OOpa3oBaTEIbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEISIM;

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUNA U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHW, UCIOJIb30BATh
puEMBI pedICKCUA VISl OIICHKU CUTYAIINH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEUICHUS M0 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U @pTYMEHTHI JIPYTUX [IPU AHAIU3E PE3YIbTAaTOB AEATEIbHOCTH.

IIpunsitue cedst M APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [IPU aHAIU3E PE3YIbTATOB IESITEIbHOCTH;
MIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynpTaThl ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT clieupuueckue uisi yuyeOHoro mnpeaMera «buonorus» HayyHbIe
3HAHMS, YMEHHUS M  CHOCOOBI  JEHCTBUM 1O  OCBOCHMIO, HMHTEpPIpPETAlUn
U npeoOpa3oBaHUIO 3HAHUM, BUIBI JESATENLHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUSA U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTyalUsiX, a TaKXKe B pPEabHBIX
KU3HEHHBIX CHUTyalUsAX, CBS3aHHBIX ¢ Owuonorueid. B mporpamme mnpeaMeTHbie
pe3ynbTaThl IPEACTABIICHBI IO FOJIaM 00yUYEHUS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO IIpeamera «buonorus» B 10 kiaacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUU B CUCTEME HAyYHOTO 3HAHMSI
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX W 3apyOEKHBIX YUEHBIX-
OWoNOroB B pa3BUTHE OWOJOTUM, (PYHKIIMOHAIBHOW T'PAaMOTHOCTH  YEJIOBEKa
JUTSL peIIIEHUS KU3HCHHBIX 3a71a4,

YMEHHUE PACKpBhIBATh COJCPKAHUE OMOJOTHUYCCKUX TEPMUHOB WM TOHSATHH: JKU3HB,
KJIETKa, OpraHu3M, MeTaboIi3M (0OMEH BEIIEeCTB U MPEeBpaIeHUue YHEPTHUH ), TOMEOCTa3
(camoperynsiiys), ypOBHEBasi OpTraHU3aIUsl >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(pertpoxyKIusi ), HaCJACACTBEHHOCTh, H3MEHIMBOCTD, POCT M Pa3BUTHE;

YyMEHHE W3JaraTb  OMOJIOTMYECKHEe Teopuu  (KIETOYHas, XPOMOCOMHas,
MyTAallMOHHAsI, LEHTpaJIbHAs JI0rMa MOJIEKYJIApHO Ouosorun), 3akonsl (I'. Mennens,
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T. Moprauna, H.J1. BaBunoBa) u y4yenus (0 LEHTpax MHOTOOOPa3Usi U MPOUCXOKICHHUS
KyJbTypHbIX pacteHuit H.M. BaBumnoma), onmpenensarb rpaHuilbl UX NPUMEHHUMOCTH K
KHUBBIM CHCTEMaM;

yMEHUE BIAJeTh METOJaMH HAyYyHOTO TIO3HAHUA B OWOJOTMU: HaOIIOJIEHUE
U OINHCAHHWE >KMUBBIX CHUCTEM, MPOILECCOB U SBJICHUW, OpraHU3alMs M TMPOBEICHUE
OMOJIOTMUECKOTO HKCIEPUMEHTA, BBIIBIKEHUE TUIIOTE3bl, BBISBICHHE 3aBUCHMOCTHU
MEXIY HCCIEIyeMbIMU BEJIIMYUHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3yJIbTAaTOB,
UCTIOJIb30BAaHHBIX HAYUHBIX MOHSTHUNA, TEOPUH M 3aKOHOB, YMEHHE [€NaTh BBIBOJBI
HA OCHOBAHMH TMOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPHOT
U DyKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHa BEIIECTB W NPEBpAILECHUS SHEPIMH B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO u YHEPTeTHYECKOTO oOMeHa, XEMOCHHTE3A, MUTO3a,
Meio3a, OIUIOAOTBOPEHUS, Pa3MHOXKEHHS, WHIUBUAYaIbHOIO pPa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHATh IOJIyY€HHbIE€ 3HAHUS [UId OOBSICHEHUS OUOJIOTUYECKUX
MIPOIIECCOB M SIBIICHUM, AJISi MPUHATHS MPAKTHUECKUX PEIICHUI B MOBCETHEBHOM KU3HU
C LIeNbI0 00ecneueHus: 0€30IaCHOCTH CBOETO 3/J0POBbS U 3J0POBbsI OKPY KAIOIINX JIO/IEH,
COONIOICHHS HOPM TPaMOTHOTO TOBEJAEHUS B OKpYKaloLIed MPUPOJHONW Cpele,
MOHMMaHHE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN COBPEMEHHOW OHOJIOTHHU H
OMOTEXHOJIOTUH U1 PAllMOHATIBHOIO IPUPOIOTIOIb30BaAHUS;

YMEHHE pelIaTh 3JEeMEHTApHbIE TEeHETUYECKUE 3a/la4ll Ha MOHO- U TUTHOPHIHOE
CKpEILMBAaHUE, CLEIUICHHOE HAacJEelI0BaHUE, COCTABIATH CXEMbl MOHOTHMOPHIHOTO
CKpEeIIMBaHUs I MTpeICKa3aHusl HaCIeT0BaHUs TPU3HAKOB y OPTaHU3MOB;

yMEHUE BBINOIHATE JJA0OPATOPHBIE U MIPAKTUYECKUE PabOThI, COOMIOAAThH MPaBUiia
pu paboTe ¢ y4eOHBIM U J1a00pPaTOPHBIM 000PYAOBAHUEM;

YyMEHHE  KPUTUYECKHM  OICHWBAaTh W  HUHTEPHPETHPOBATH  WHGOPMAIUIO
OMOJIOTMUYECKOT0 COZEpKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX
MCTOYHHUKOB (CpelIcTBa MAaccOBOM HH(OpMalWK, HAyYHO-TIOMYJISIPHBIE MaTepUalbl),
THUYECKUE aCHEeKThl COBPEMEHHBIX MCCIEIOBaHMNW B  OHOJOTUHM, MEIUIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mmas
Ouonornueckyo MHGOPMAIMIO U3 HECKOJBKMX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
NOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHbie  pe3ynbTaThl  OCBOEHUA ydeOHoro mnpenmera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOW KapTHUHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUMCKHX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHWOJIOTMM, (PYHKIMOHAIBHOW TIpPaMOTHOCTH  YeJOBEKa
JUISl pEeIEHUS KU3HEHHBIX 33/1a4;
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YMEHHE PaCKphIBaTh COJACP)KaHUE OMOJIOTMUYECKHX TEPMHUHOB W TOHSITHI: BUI,
NOMyJisilisg, TeHOGOHA, SBOJIOLUMS, JBIXKyUIME CUIbl ((aKTOpbl) 3BOJIOLMH,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHA000pa3oBaHHe, HKOJOTHMYECKHE (HaKTOPHI,
HKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEIYICHTHI, MU MUTaHHs, dKOJOTHYecKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHUE Hu3JlaraTh Ouosiornueckue Teopuu (dBodtonMoHHas Teopus Y. [lapBuHa,
CUHTETHUYECKasi TEOpUs DBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K.M. bopa, depenoBaHus TIIaBHBIX HANpPaBICHUW MW IIyTE€H 3BOJIOLHAH
A.H. CesepnoBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensT TpaHUIBI WX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJeTh METOJaMH HAyYyHOTO TIO3HAHUA B OWOJOTMU: HaOIIOJIEHUE
U OIMCAaHUE JKUBBIX CHUCTEM, IMPOILIECCOB M SBICHWN, OpPTaHM3alMsg U TPOBEICHHUE
OMOJIOTHUYECKOTO HKCIEPUMEHTA, BBIIBIDKEHHUE TUIIOTE3bl, BBISIBICHHE 3aBUCHMOCTU
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHUE TONYyUYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TECOPUUA U 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbI
HA OCHOBAHMH TOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETAThH CYIIECTBEHHBIC PU3HAKU CTPOCHUSI OMOIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSALWNA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIICHO30B H
HKOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEICTBEHHOW M3MEHUYUBOCTH, ECTECTBEHHOI'O
oTOopa, BUA000pa30oBaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, IEUCTBUS YKOJIOTUYECKUX
(GakTOpoB Ha OpraHU3Mbl, MEPEHOCa BEIIECTB M IOTOKAa JHEPIUU B 3KOCHUCTEMAX,
AHTPOTIOTCHHBIX U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IIUKIIOB B Onocdepe;

yMEHUE TMPUMEHATHh TOJYyYCHHbIE 3HAHUS [JII OOBSICHEHUS OHOJIOTHYECKUX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MIOBCETHEBHON KU3HU
C LIETIbI0 00ecnieyeHrst 0€30MacHOCTH CBOETO 3/I0POBbSI U 3[J0POBbS OKPYKAOUIUX JIFOIEH,
COONIOICHUS HOPM TPAMOTHOTO TIOBEJEHHUS B OKPYXKAIOIIEH NPUPOAHON Cpene,
MOHMMaHHEe HEOOXOUMOCTH UCIIOJIb30BAHUS TOCTHKEHUI COBPEMEHHOW OMOJIOTHH IS
PaIMOHAIIBHOTO TTPUPOIOTIOIH30BaAHNS;

YMEHHE pelaTh JJIEMEHTapHbIe OWOIIOTUYECKUE 3a/ayd, COCTaBISATH CXEMBI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIEMH MUTaHUsA);

yMEHUE BBITIOIHATH Ja0OpATOPHBIE U MPAKTHUYECKUE PabOoThI, COOI0IaTh MpaBHIIa
pu paboTe ¢ y4eOHBIM U J1a00pPaTOPHBIM 000PYAOBAHHUEM;

YyMEHHUE  KPHUTHYECKH  OIICHMBATh W  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTMYECKOTO COCPKaHMs, BKIIOUAIOIIYIO MCEBIOHAYYHBIC 3HAHUS M3 Pa3IUYHBIX
MCTOYHUKOB (CpelICcTBa MAaccOBOM HH(OpMalMM, HAYYHO-TIOMYJISIPHBIE MaTepUalbl),
paccMaTpuBaTh III00ATBHBIE IKOJIOTUYECKUE MTPOOIEMBbI COBPEMEHHOCTH, POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIC COOOIICHMs, 00001Ias
Ouonornueckyo WHGOPMAIIMIO U3 HECKOJBKHUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEIHHOCTA
pa3liesioB U TeM [IporpammHoe conepxanue
/o 4acoB 00yJaroIMXCs

y4eOHOro npeImMeTa

Tema 1. buoJsiornst kKak Hayka

1.1 | Buoinorus B cucreMe 1 buonorus kak Hayka. CBsi3u OMOJIOTUH PackpbiBaTh COJiep’KaHUE TEPMUHOB U
HayK C O6IHGCTBGHHI>IMI/I, TEeXHUUYECKUMU U NOHATHUU: HAay49YHOC MHUPOBO33PCHUC,
JIPYTUMHU €CTECTBEHHBIMHU HayKaMH, Hay4Has KapTUHA MHUpa, HAYYHBIH METOZ,
dbunocodueit, peaurueit, ITUKOM, THIOTE3a, TCOPUS, MCTO/IbI
ACTETUKOM U npaBoM. Posb Ononoruu MCCIICTOBAHITA.
B (DOPMHPOBAHUH COBPEMEHHOI HaydHOfi XapakTepu3oBaTh OMOJIOTHIO KaK HAyKY,
€€ MECTO U POJIb CPEIN APYTUX

KapTUHBI MUpa. CucTeMa OHOJIOTHYSCKUX eCTECTBEHHBIX HayK. [1epeqHCIsTh
HayK. paszenbl OUOJIOTHU B COOTBETCTBHE
Hemoncmpayuu: C O0BEKTaMH H3YUCHHS.
Ilopmpemur: Y. Napsun, I'. Menzens, Ha3piBaTh BayKHEHIIIHE OTPACIIH
H. K. Konsuos, [Ix. Yorcon u @. Kpuk. | gponorndyeckux 3Hanuii u 3aJa4u,
Tabnuywr u cxemvr: «MeTOabI IO3HAHUS | cTOSAIIME nepen 6uosnorueii XXI B.
YKUBOW TPUPOIBI

1.2 | MeTtozsl MO3HAHKS 1 MeToabl MO3HAHUS KUBOM TPUPOIBI PackpbiBaTh conepxaHne TEPMUHOB U

YKUBOU MPUPOJIBI

(HabJsroieHre, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, Kiaccuukanus,
MOJICTUPOBaHUE, CTATUCTHYECKAS
00paboTKa JTaHHBIX).

Jemoncmpayuu:

MTOHATUI: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTh OCHOBHBIE METOIbI
TTO3HAHMS )KUBOUW MPHUPOIBI: HAOIIOICHHE,
JKCIIEPUMEHT, ONKUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOW MPUPOIBD.

Jlabopamopnuvle u npakmuyeckue
pabomol:

[Tpaktuueckas padora Ne 1.
«Mcnonp30BaHmne pa3TUIHBIX METOIOB
IPU U3y4YCHUH OUOTOTHYECKUX
00BEKTOB»

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaThCTUYeCcKasi 00paboTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, POLIECCHI
Y UX U3yYEHUE

1

KuBbie cucTeMbl (OMOCUCTEMBI) KaK
IpeIMET U3yueHus OMOJIOTHH.
OTnuuue )XKUBBIX CUCTEM

OT HEOPTaHUYECKOW ITPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHuU3aIliid OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJICTOYHBIN, OPTaHU3MEHHBIM,
MOMYJISIITUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OUO-T€OLEHOTHYECKHUH),
OounocdepHbI.

Hayxku, nzyuaromue 6mocucTeMbl
Ha Pa3HbIX YPOBHSAX OpraHU3allHH.
Jemoncmpavuu:

Tabauywl u cxemwvl: «OCHOBHBIC
MPU3HAKH JKU3HUY, «Y POBHU

PackpbIBaTh cojiep;kaHuE TEPMUHOB U
MOHATHI: crucTeMa, OMOJOTHYeCcKast
CHUCTEMa, JJIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHUCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
O0OMEH BEIECTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTD,
M3MEHUYMBOCTb, Pa3Ipa)kUMOCTb,
JOHEPro3aBUCUMOCTD, YPOBHHU
OpraHu3alvu KU3HU (OMocucTeEM).
XapakTepu30BaTh MPUHITUIIBI
OpraHu3alii OMOCUCTEM: OTKPBITOCTD,
BBICOKAs YIIOPSIAOYEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEPCAIIBHBIE CBOWCTBA
YKABOT'O: €IMHCTBO XUMHUUYECKOTO
COCTaBa, pa3apa)kuMOCThb, IBUKECHUE,
rOME0CTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD».
Mopens moinekynsl JTHK

HACJICJICTBEHHOCTh, U3MEHUUBOCTb,
ABOJIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONTUMCS YCIIOBHSIM).
[TpuBOIUTE IPUMEPHI OMOCHUCTEM
pa3HOTO YPOBHS OpraHHU3aIud U
CpaBHHMBATh TPOSIBJICHHS CBOICTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
mpoTeKaronme B OnocucTeMax:

O0OMEH BEIIECTB U MPEBPAILECHUE
HHEPrUH, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJISINS, PA3BUTHE.

CoOmronath mpaBuiia OepeKHOTO
OTHOIICHHS K KHUBOU TPUPOJIC

M Toro uacoB o teme

1

Tema 3. XuMu4yeckuii COCTaB U CTPOEHHUE

RJIE€TKHA

3.1

XUMHYECKUUN COCTaB
KieTku. Boma u
MHHEPAJIbHBIEC COJU

1

XHMMHYECKAM COCTaB KJICTKH.
XYMMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopa u MmuHepaibHbIE BellleCTBA.
OYHKIMY BOABI U MUHEPATHHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOIr0 OajaHca.
Hemoncmpavuu:

Juazcpammsr: «PacupeneneHue
XHMHUYECKHX DJIEMEHTOB B HEXKUBOM
npuponae», «PacrpeneneHne XuMHUIECKUX

PackpriBaTh cosieprkaHre TEPMUHOB

Y TIOHSTHIA: DJICMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJICMEHTHI;
MUHEpaIbHBIC BEIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJb, BOJAOPOHBIE CBSI3H;
ruApoduIIbHBIE U THIPOPOOHBIE
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO JICMEHTHOTO
COCTaBa Kak OJIHO M3 CBOMCTB JKUBOTO.
Pacnipenensith XuMUIECKHE IEMEHTBHI
0 TPyNIaM B 3aBUCUMOCTH
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AJIEMEHTOB B >KMBOU MPUPOJIE».
Tabauyer u cxemwi: «llepronuueckas
Ta0IUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHUEMONEKYIbI BOIbD»

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30oBaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BEISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHYCCKOT' O
COCIMHCHUA U CTO (1)}’HKHH5[MI/I B KJICTKC

3.2 | benku. Cocras u benku. CoctaB u cTpoeHue OEJIKOB. PackpeiBaTh copepkaHue TEPMUHOB U
CTpOCHHE OEJIKOB AMUHOKHCIIOTHI — MOHOMEPHI OCJIKOB. MOHSATUN: OCJIKHU, TTOJIMMEPHI, MOHOMEPHI,
Hezamenunmble 1 3aMeHUMBIE AMUHOKUCJIOTHI, TIETITUAHAS CBSI3b,
AMUHOKHUCIOTHI. AMHUHOKHUCIIOTHBIH MOJUNENTH/T, IEHATYpaLKS.
CcOCTaB. YPOBHHU CTPYKTYpPhI OCIIKOBOI XapakTepru30BaTh OCIIKH KaK Kjacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OPraHUYECKMX COEIUHEHUIA;
TPCTUYHAA WU YUCTBCPTHUIHAA CTPYKTypa). KJIaCCI/I(bI/ILII/IPOBaTL HUX IO CTPOCHHUIO
XUMHUYECKHE CBOMCTBA OEJIKOB. (rmoOynsipHbie U GUOPHILISIPHBIC OEIKN),
buonorunueckue pyHkunu 6EIKOB. MEPEUYUCIISATh U XapaKTEPU30BaTh
Jlemoncmpayuu: byHKIIUNU OEITKOB
Tabnauyvt u cxemol: «CTpoeHue
MOJICKYJIBI OSIKa.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | depmeHTHI — depMeHTHl — OMOJIOTUYECKHUE PackpeiBaTh coaepkaHue TEPMUHOB U
OMOJIOTHYECKHUE KaTaJIn3aToOPhI. TTOHATHI: EPMEHTHI, aKTUBHBIN IIEHTD,
KaTaJIn3aTOPBI Crtpoenue ¢pepmMeHTa: aKkTUBHBIM LEHTP, | CyOcTpaTHas Crienu(PUIHOCTS,

cyOcTpaTHast cienupuIHOCTb.
KodepmenTtsl. ButamuHBL.
Otnnuus hepMeHTOB

OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

Ko(epMeHThI, OCTTKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

Yka3bIBaTh OTINYHS (EPMEHTOB

OT HEOPTAHUYECKUX KaTaJIM3aTOPOB.
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Hemoncmpavyuu:

Tabauywvl u cxemol: «CTpoeHue
dbepMeHTay.

Obopyodosanue.: 000pyI0BaHUE
JUTSl TIPOBEJICHUST HAOIIOICHUH,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomui:

Jlabopatopnas paborta Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTU
(dbepMeHTOB (Ha IpUMEPE aMHIIa3bl
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepPMEHTOB

B (DyHKIIMOHMPOBAHUM JKUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B MEIUIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

VrineBoasl. JIunmuuel

YrieBoasl: MOHOCAXapuIbl (TII0KO3a,
pubo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, TJaKkTO3a) ¥ MOJIMCaXapuIbl
(KpaxmaJ, IITUKOTEH, EIUII0103a).
buonornyeckue hyHKIIUN yTIEBOIOB.
JIunuIbl: TPUTIIULICPUIBI,
dbocdonunubl, CTEpOUIBIL.
IM'unpodunbHO-TUIPOPOOHBIE CBOKCTBA.
buonornueckue QpyHKITUN JIUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JIUTIAIOB KaK UCTOYHUKOB DHEPTHUH.
Hemoncmpayuu:

Tabnuywl u cxemvl: «YTICBOABDY,
«JInmmaey.

Obopyoosanue: 000pyJTOBaHUE

PackppiBath copepkaHue TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXAPH/IBI,

T CaXapu/Ibl, TOJIMCaXapuabl, TIIF0K03a,
prbo3a, ae30Kkcupubdo3a, caxaposa,
JIAKTO3a, MalIbT03a, IEJUII0JI03a
(kmeTyaTka), Kpaxmai, IJIMKOTeH;
JUIHUIBI, TPUTITUIEPUIBI (KUPBI, Maciia),
dbochommmuIbl, CTEPOUIBI.
XapakTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIaCCOPTraHWYECKHX COCIMHCHUH.
KnaccudumupoBath yriieBOIbI U JIATTHAIBI
M0 CTPOCHUIO; IEPEUUCIIATh PYHKITUN
YTJICBOJIOB M JIUTIHIOB.

CxeMaTnyecku u300pakaTh CTPOSCHUE
MOJIEKYJI YTJIEBOJIOB, JIUTTHIOB
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JUTSI TIPOBEICHUS HAOJIOICHUH,
M3MEPEHNN, IKCIIEPUMEHTOB

3.5 | HykienHoBbie Hyxneunossie kucnorsr: JIHKu PHK. PackpeiBaTh copepkaHue TEPMHUHOB U
KUCIOThl. ATD Hyxneorn el — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJICUHOBBIX KUCHOT. CTpOCHHE U kucnota (JIHK), pubonykiennonas
dbyukiuu JJHK. Ctpoenue u GyHKImuu kucinora (PHK), nykneotun,
PHK. AT®: ctpoenue u GpyHKIHH. ITOJIMHYKJICOTUAHAS LETh
Jlemoncmpayuu: (MOJTMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
ITopmpemur: JIx. Yorcon, @. Kpuk, Gynkmn JIHK (xpanenune u nepenava
M. Yunkunc, P. ®pankiuH. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauyvt u cxemvi: PHK (undopmarnmonHasi, TpancropTHasi,
«Hyxnennossle kucnotsr; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocunTes 6enka», «CtpoeHue (AT®), makpospruyeckast CBA3b.
MoneKyiasl ATD». XapakTepu3nupoBaTh HYKIEUHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOIIL, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpOIpenapaThbl HOCHUTEJIN HACIEICTBEHHON
uHdopmaIuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJ HykienHoBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTudecku n300paxkaTb CTPOCHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Ucropus u METObI [{utonorus — Hayka O KJIETKE. PackpbiBaTh conepxaHue TEPMUHOB U

W3YUYCHHUSI KIIETKHU.
Kiterounas teopus

Knerounas teopust — mpumep
B3aMMOJCHCTBUS UaeH U (HaKTOB
B HAyYHOM ITO3HAHMH.

IIOHATHN: KJIETKA, IUTOJIOTUS;
PacKphIBaTh COJEPKAHUE MTOJIOKEHUN
KJIETOYHOM TEOPUH.
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MeToabl U3y4eHHs KIETKHU.
Jemoncmpayuu:

llopmpempui:

A. JleBenryk, P. I'yk, T. IlIBanH,

M. llInelinen, K. bap, P. Bupxos.
Obopyodosanue.: CBETOBOM MUKPOCKOII,
MUKpOTpenapaThl paCTUTEIbHbIX,
KUBOTHBIX NOAKTEPUAIIBHBIX KJIETOK;
PUCYHKHU ¢ MUKpoQoTOorpadusimu
KJIETOK, MIOJTy4YEHHBIE C TOMOUIBIO
CBETOBOT'0 U 3JICKTPOHHOTO MHUKPOCKOTIA

[lepeuncsTh 1 XapakKTepru30BaTh
OCHOBHBIC METOJIbI U3YUCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

Kietka kak nenocTHas xKuBasi CUCTEMA.
OO0mre mpu3HaKU KIETOK: 3aMKHYyTast
Hapyx)Hasi MemOpaHna, mosekyibl [JHK
KaK TeHETUYECKUI amnmnapar, CucteMma
cuHTe3a Oenka. TUMbl KIETOK:
AYKapUOTHUYECKasd U MPOKAPUOTUYECKASL.
Oco0EHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka Gaktepuit. CtpoeHue
AYKapUOTUYECKOMN KJIEeTKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYPBI — KJIETOYHAs CTCHKA,
TNIMKOKAJIUKC, UX (QYHKLIUH.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
1 QYHKIIHAH.

PackpbiBath cojiep:kanrue TEPMUHOB U
MOHATHI: KJIETKHU (3yKapuoTHIecKas,
MPOKapUOTHYECKas ), TJIa3MaTudecKas
MeMOpaHa (r1azManeMMma), IITMKOKaIUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIN,
aKTHBHBIN ), HIOUHUTO3 ((paromuTos,
MAHOITUTO3), SK30IIUTO3, KIETOUHAs
CTCHKA, HYKIJICOU]I.

CpaBHUBaThH MEXTy COOOM
DYKaApPUOTUICCKUE U MIPOKAPUOTHUECKUC
KJICTKH; OTMEYaTh CXOJICTBO U Pa3IUIMI
B CTPOCHHUH KJIETOK OaKTEepHUH,
’KUBOTHBIX, PaCTCHUH ¥ TPrOOB
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Hemoncmpavyuu:

Ilopmpempwi: A. JleBenryk, P. I'yk,

T. [lIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHue
AYKApUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU KIETKI.
Obopyoosanue.: CBETOBOH MUKPOCKOII,
MUKpOTpenapaThl paCTUTEIbHbIX,
YKUBOTHBIX M OAKTEPUATILHBIX KIIETOK

3.8

Crpoenue
AYKapUOTUYECKOMN
KJIETKH

[luTorutazma u ee opraHou/IbI.
OnHoMeMOpaHHbBIE OPTaHOU bl KIIETKU:
OIIC, anmapart ['onb1KH, TU30COMBI.
[TosryaBTOHOMHBIE€ OPTaHOUABI KJIETKHU:
MUTOXOHJIPUH, TIJTACTUIBI.
[TpoucxoxieHre MUTOXOHIPUIN 1
mIacTua. BuapimiacTu.
HememOpanHbie opraHOUAbI KJICTKU:
PHUOOCOMBI, KJICTOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, KTy TUKH.
OYHKIIMU OPTraHOUIOB KIIETKHU.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKH.
CrtpoeHue siipa: siiepHas 000JI04Ka,
KapuoIuiazMa, XpOMaTHH, SJIPBIIIKO.

PackppiBath copepkaHue TEPMUHOB U
MOHATHH: IIUTOIIa3Ma, OPTaHOU B,
sHjomIazmatuyeckas cethb (JI1C),
anmapat ['oJbKu, TM30COMBI, BAKyOJIb,
MUTOXOHJPHH, TTACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
1eHTp (IIeHTpOCOMa), PECHUYKH,
KT'YTUKH, BKITIOUEHUS, PO, SAepHAs
000J104Ka, KapuoIuIa3mMa, XpoMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHUE DyKAPUOTHUECKOM
KJIETKH 10 U300pKEHUSIM U

Ha MUKpOTIperaparax;
KJIACCU(PUIIMPOBATH OPraHOU/IBI
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XpoMoCcOoMBI. TpaHCOPT BEIIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. [lIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemwvi: «CTpoeHue
AYKApUOTUUYECKOU KIETKW», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOEHHE
pPacTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKNY,
«CtpoeHue spa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MUKPOTIpEnapaTbl pAaCTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnuvie u npakmuueckue
pabomul:

JlabopaTopHast padota Ne 2. «M3yuenue
CTPOCHHUSI KJIETOK PaCTEHUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKPOIIpenapaTax U UX ONMHUCAHUE

B 3aBUCHUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHHsI (OAHOMEMOpaHHBIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OIUCHIBaTh (PYHKIIMU KaXkJI0T0O
OpPraHOU/A B KIIETKE.
XapakTepu3oBaTh KIETOYHOE AP0 KaK
MECTO XpaHEHUs, nepenayn (yIBOoCHHE
XpOMOCOM) U pealin3aluu
(TpaHCKpHUIILIKS ) HACJIEICTBEHHOU
uH(pOpPMaLUU KIETKU.

[lepeuncnsTh U ONUCHIBATH KOMIIOHEHTHI
a5pa U uxX (QyHKINH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOIOrMUYECKOE 3HAUCHUE
TPaHCIIOPTa BEUIECTB B KJIETKE

Htoro yacos no teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKHU

4.1 | OOMmeH BeIecTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpriBaTh conep:kaHue TEPMUHOB U
[TImactuueckui Accummisanus (TUTACTUYECKUN 0OMEH) MOHSATUH: 0OMEH BEIIECTB U
oOMeH. POTOCHHTE3. U JUCCUMWISILMSA (3HEPreTUYECKUn npeBpalieHre YHeprun (MeTadoIn3M),
XEeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI EAMHOTO ACCHUMIJISALNUS, TNIACTHYECKHUI OOMEH,
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nporuecca Meradonm3Ma. Poib 3akoHOB
COXpPaHEHHUs BELIECTBA U SHEPTUU

B MIOHUMaHUMU MeTaboau3Ma. THUIIbI
oOMeHa BeleCTB: aBTOTPOHBIN U
rereporpodHbiid. Poias dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBas 1 TeMHOBas (asbl
¢dorocunTtesa. Peakuuu porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emie. BiausiHue ycaoBUAN Cpebl
Ha (OTOCHHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOyKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaU€HHE XEMOCHUHTE3a
JUIA KU3HHU Ha 3eMiie.
Jemoncmpavyuu:

Ilopmpemui: K. A. Tumupszes.
Tabauyvt u cxemol: «XJI0pOIIACTY,
«POTOCUHTEZN»

JTUCCUMUJISIIIUS, SHEPTETUYECKU 0OMEH,
dbotocunTes, GOTOMU3,
dbochopunupoBaHue, MEPEHOCUHK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MPOTEKAIOIMe B CBETOBOM U TEMHOBOM
daze.

BbISIBISITE MPUYHUHHO-CIIE/ICTBEHHBIC
CBSI3U MEXK/1y MOTJIOLIEHUEM COJTHEYHOMN
HHEPTUU XJIOPOPHUIITIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBATh UCXOHBIC BEIIECTBA,
KOHEUHbIE TPOAYKTHI U YCIOBHUS
MIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCUHTE3A;
CpaBHHBaTh (POTOCUHTE3 U XEMOCUHTES.
OueHuBarh 3HaUeHUE POTOCUHTE3A U
XEMOCHUHTE3a JJIsl )KU3HU Ha 3emiie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Pacmienuienue BemecTs, BbIICICHUE U
AKKyMYJIMPOBaHUE DHEPTUH B KIIETKE.
Dranel SHEPreTUYECKOro OOMEHa.
I'mukomu3. bpoxenueun ero BUIb.

PackppiBaTh comepkaHue TEPMUHOB U
TOHSTHI: SHEPTETUUECKUI OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIIUPTOBOE OpOKEHHE, OMOTIOTHUECKOE
OKHUCJICHHE, KJIETOYHOE JIbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOUHOE AbixaHue. OKUCIUTEIBHOE
dbochopunuposanue. IPHEKTUBHOCTH
HHEPreTUUECKOro OOMeHa.
Jemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«MeTabonuzmy», « MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

TUCCUMUIISTINS, (PepMEHT.
XapakTepuzoBaTh OOMEH BEILIECTB U
MpeBpallieHue SHepTrur (MeTad0IN3M)
KaK OJTHO MX CBOMCTB HUBOTO.
[lepeuncnsatb 0COOCHHOCTH
TUTACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHABIUBAThH
B3aUMOCBSI3b MEKy HAMH.

Pasznuyars Turel oOMeHa BEIIeCTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHbIN.

OnucheIBaTh ATAIbl SHEPTETUUECKOTO
oOMeHa (TTOArOTOBUTEIIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepru30BaTh PEaKIMH TIIUKOIN3A,
OpOKeHMS, KJIETOYHOTO JBIXaHUS;
BBISIBIIATH IPUIMHHO-CJICACTBEHHBIC
CBSI3U MEX]y TJIMKOJIU30M, KJIIETOUHBIM
JIIXaHUEM U CUHTE30M MOJEKYJIATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ITAroB

4.3

buocunTes Oeska

Peaknun maTpuyHOro CUHTE3A.
I'enetnueckas uadopmarms u JJHK.
Peanuzanus reneTudyeckoun
uH(pOpMaIUU B KIIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
Y MOHSATHUN: T€H, TCHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKOJIOH,
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['eneTnueckuil KOJ MEro CBOMCTBA.
TpaHcKkpUNIMA — MATPUYHBIN CUHTE3
PHK. Tpancnsius — 6uocunres 6enka.
Otanbl TpaHcisinuu. KoaupoBanue
aMHUHOKHUCJIOT. Pos pudocoms
OnocuHTe3e OeiKa.

Jemoncmpavyuu:

Ilopmpemui: H.K. Konbnos.

Tabauyst u cxemvi: «Ctpoenne JJHK,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunre3s 6enkay, «Permmkamus JJTHK»,
«['eHeTUYECKHUM KO .

Obopydosanue: MOEIN- aNITITUKAIIUN
«Y nBoenue IHK u tpanckpunums»,
«buocunTe3 OemKa»

pubocoma, IICHTpaIbHasI I0TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OnpenensaTh CBOMCTBA TEHETUIECKOTO
KO/1a (TPUILIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKICHHOCTb, YHUBEPCAILHOCTD,
HETIePEKPhIBAEMOCTb, HEIIPEPBIBHOCTH ).
OnuceIBaTh 3TAITbl PeaTU3aluu
HACJICJICTBCHHON HH(OPMAIINK B KIICTKE.
CpaBHUBATH peaKIMd MATPUIHOTO
cuate3amotiekysn PHK u Genka B kneTke

4.4

Hexnerounsie
(bOpMBI JKU3HU —
BHUPYCBI

Heknerounsie (hopMbl KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. 1. iBanoBckwmit). OcobeHHocTu
CTPOEHMS U KU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pactenui,
YKUBOTHBIX U Y€JIOBEKA, BHI3BIBAEMBIE
BUpycaMu. Bupyc ummyHozaeduimra

yenoreka (BUY) — Bo3oyautens CITM/la.

OOparHast TpaHCKPHIIIIHS, PeBEpTa3a u
uHTerpasa. [Ipodunakruka
pacmpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHUM.

PackpriBaTh conepkanne TEPMHHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHSI, KaTrlCUI,
O6akTepuodar, BUpyC UMMYHOe(UIIATA
yenoseka (BIIY), oHKOreHHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN 1K BUPYCOB
UMMYHOJCPUINTA YSTOBEKA; pa3IndyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO3auKkHn), bakrepuodar, BIY.
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Hemoncmpavyuu:

llopmpemui: ]1. 1. VIBaHOBCKHIA.
Tabauywvl u cxemvl: «Bupyco»,
«bakrepuodarm»; «CtpoeHue u
*u3HeHHbIN nukn Bupyca CITIM/1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; marauTHas MOAenb-anIIuKaus
«CtpoeHue KIeTKn»

OO6O0CHOBBIBATh U COOJTIOZIATH MEPHI
PO IIIAKTUKA PacIpOCTPaHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIC, JKETyT0IHO-

KHIIIEYHBIC, KIICIEBON dHIIe(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TCMC

6

Tema S. Pa3MHOKeHHMe M MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIeTKU. MuTo3

1

KineTounpli UK, MW )KU3HESHHBIM 1K
knetku. Matepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTEpdase.
Permukanus — peakiys MaTpU4IHOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONJHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OpraHu3MoB. [[efleHne KJIETKU — MUTO3.
Craguu muto3a. [Iporeccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHTO3a. buonornyeckuii CMbICI MUTO34.
[Tporpammupyemasi TuGeIh KISTKH —
aroITo3.

PackpeiBaTh coaep:kaHe TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEp(da3a,
peayTUIMKaIIMS, XPOMOCOMa, KapUOTHII,
raruIOUIHBIN, JUTIJIONTHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro cTtaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIN IIUKII KIIETKU;
MEePEUYUCIIATh U XapaKTepru30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpPaBHUBATbH UX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPHI KIETOK.
CpaBHUBATh CTaJANU MUTO3A.
PaznnuaTh Ha MUKpOIIpenaparax
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Hemoncmpavyuu:

Tabauyvl u cxemovl: «KIeTOUHBIN UK,
«Pemmkamusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3)»; MarHUTHas
MOJIeTb-anIIuKanus «Jlenenue KIeTkmny;
monens J[HK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
MUKpornpenapar «Kapruoknnes B KieTkax
KOpeIlKa JTyKay.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnas pa6ota Ne 3.
«HabnroneHue MuTO3a B KJIE€TKaxX
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackppiBaTh OMOJIOTMYECKUN CMBICIT
MHUTO3a

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHU3MOB

®opMbI Pa3MHOKEHUSI OPTraHU3MOB:
Oecrnosioe U MOoJIOBOE.

Bupl 6ecrnionoro pa3sMHOKEHUS:
JI€JICHUE HAJIBOE U TIOYKOBAHHUE OJHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETr€TaTUBHOE PAa3MHOKEHUE.
NckyccTBeHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAUYCHHE
JUISICETIEKITU U,

[TosioBOE pa3MHOXKEHHUE, €r0 OTINYUS
oT Gecrooro.

Hemoncmpayuu:

PackpwiBaTh cojiep:kaHre TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANLEKIIETKa, CIEpMAaTO30H/I, 3UTOTA,
JIeJIeHUE Ha/IBOE, TOYKOBAHUE,
cropyJisiiusi, pparMeHTarus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JIBOITHOE OIJIOJIOTBOPEHHUE, TTOJIOBBIE
KeJIe3bl, CECMCHHUKH, SIMYHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemvl: «DOpMBI
Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE
OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
Oaktepun», «BereratuBHOE
Pa3MHOXEHUE pacTeHui», « CTpoeHue
ITOJIOBBIX KJIETOK

XapakTepu3oBaTb 0COOCHHOCTH

¥ 3Ha4YeHHe OECToIOoro U MmojJoBOro
CIIOCOOOB Pa3MHOKEHUS.

Boinensats Bubpl 0ecronoro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3U
MeXy hopMaMHu U CrocodaMu
Pa3MHOXEHUS, U UX OMOTOTHIECKUM
3HAYCHHUEM.

Bnangets npuémamMu BereTaTuBHOTO
Pa3MHOXEHUS KYJbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJOBHIE KIETKU:
SULIEKIIETKH, CTIEPMATO30U/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meito3. Craguu meiiosa. [Iponeccsl,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHnne XxpOMOCOM B MENO3€E.
Kpoccunrosep. buosiornueckuii CMbICI
Y 3HAYECHUE MEeno3a.

Jemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUECKICTKI,
«Menos».

Obopyoosanue: moaens JTHK;
MarHMTHas MOJIC/Ib-aNTIINKaIIAs
«Jlenenue kneTkn»

PackpriBaTh conepxaHue TEPMUHOB U
MMOHITHI: ME03, KOHBIOTAIIUS
XPOMOCOM, IEPEKPECT (KPOCCHUHTOBEP)
XpPOMOCOM, T'aMETBHI.

XapaxkTepuzoBaTh MEM03 Kak CIocoo
KJIETOYHOTO JICJICHHUS; OIMCHIBAaTh MEHO03
110 CTaJUsIM; CPAaBHUBATh CTAJIMU MEM03a
1 MHUTO34.

Paznuuares Ha pUCyHKax CTaguud MEWo03a;
pacKpbIBaTh OUOJOTUUECKOE 3HAUCHUE
Meno3a
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5.4

OO6pazoBanue u

I'ameTorenes — Imponecce O6pa3OBaHI/IH

PaCKpLIBaTB COACPKAHUC TCPMHUHOB 1

Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. MOHSITUI: TAMETOTE€HE3, CIIEPMATOTEHE3,
KJIETOK. [TonoBeie xene3bl: CEMEHHUKH U OOr€HE3, CIEPMATO30U/I, aKPOCOMA,
OnogoTBOpeHNE audHuku. OOpa3oBaHuE U Pa3BUTHE SAUIEKIIETKA, TOJISIPHBIC TEIbIIA.
MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
SIMIIEKIIETKA) — CIIEpMATOreHE3 U raMeToreHe3a y >KUBOTHBIX U €ro CTaJIUH;
ooreHne3. OCOOEHHOCTU CTPOEHUS TMIOJIOBBIE KJIETKHU >KUBOTHBIX U OMKUCHIBATH
SIMIEKJIETOK U CIIEPMATO30HU/I0B. IIPOLECC UX PA3BUTHA.
OHJIOI[OTBOpeHI/Ie. HapTeHoreHeg_ CpaBHI/IBaTB CIICPMATOTCHE3 1 OOI'CHEC3.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,
Tabnuywl u cxemwi: «IIpsiMoen HempsiMoe | OMOTOTHYCCKOE 3HAYCHHE
pasButue», «I'amerorenes OILIO0TBOPCHUA
y MJICKOTIUTAOIINX U YEJIOBEKAY.
Obopyodosanue: Mmonenb MmeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MuKponpenapathl «CriepMaTo30HIbl
MJICKOITUTAIOIET 0y, « ANIeKIIeTKa
MJIEKOTIUTAIOIIETOY.
Jlabopamopnsie u npakmuueckue
pabomul:
JlaGoparopnas padota Ne 4. «3yuenue
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
5.5 | UnauBuayaapHOE NunuBuayansHOe pa3BuTue (OHTOreHe3). | PackpbpiBaTh cojiepkaHue TEPMUHOB
pa3BuTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHE3,
OpraHu3MOB (amMOpurorenes). DTarbl SMOPHOHAIBLHOTO | 3UTOTa, ApobJieHHue, 0JaCTOMEPHI,

Pa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1actysa, 6JacTouenb,
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IOpoOJieHue, racTpyJIsAlins, OPraHOT€HE3.
[TocTamMOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
BnusiHue cpensl Ha pa3BuUTHE
OpPraHu3MOB; (aKTOpbI, CIIOCOOHBIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Poct n pasButue pacrennit. OHTOreHe3
[[BETKOBOT'O PACTEHHsI: CTPOCHUE CEMEHH,
CTaJluU Pa3BUTHUI.

Jemoncmpavyuu:
Tabnuywl u cxemvr. « OCHOBHBIE CTaAUN

OoHTOreHe3ay, «lIpsiMoe u Henpsmoe
pa3BUTHEY, «J|BOMHOE OIUIOIOTBOPEHUE
YUBETKOBBIX PAaCTECHUI)

racTpy’a, HeWpyJia, OpraHOTeHE3;
3apOJIBIIIEBBIC JIMCTKHU: IKTOIEPMA,
Me30iepMa, SHTOJAEPMA;
MOCTAIMOPUOHANIBHOE PAa3BUTHE: MPAMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracrnopa, MUKpOCIopa, bLUIbLIEBOE
3€pPHO, CIIEPMHH, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OTIJIOJIOTBOPEHUE.

OrnpenensiTe ATanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaxX U
mpernaparax u OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIIINE HAa KAKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
npsiIMOE U HEPAMOe (JIMYMHOYHOEC)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOABIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBSACHITH OMOJIOTUUECKOE 3HAUYCHUE
pa3BUTHS ¢ MeTaMOp(ho30M;
OTPHUIIATEIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJIOBEKa.

OnuceIBaTh IPOLIECC IBOMHOTO
OTTOIOTBOPEHHMS Y IIBETKOBBIX
pacTeHUH

Htoro yacos no treme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | ['eHeTnka — HayKa 1 [Ipenmer u 3a1a4M TEHETUKH. PackpbiBaTh coJiep:KaHUE TEPMUHOB U

0 HACJICACTBEHHOCTHU Ponb niuronoruu u aMOPHOSIOTHH MOHATHI: T€H, TCHOM, TeHOTHT, (PEHOTHII,

N NIBMCHYHUBOCTHU B CTAHOBJIEHUM T€HETUKU. BKiaz XPOMOCOMBI, aJUICJIBHBIC I'CHBI (aﬂneﬂn),
pOCCHﬁCKHX 151 Sap}I6e}KHI)IX Y4YCHBIX B rOMO3HUI0Ta, FeTEPO3UroTa,
Pa3BUTHE TEHETUKU. METOIbI TCHETUKH JIOMMHAHTHBIi IPU3HAK (TeH),
(ruOpHI0TOT NYECK Ui, peleCCUBHBIN MTPU3HAK (T€H), YhCTas
IUTOT€HETUYECKUM, MOJIEKYJISIPHO- JIUHUS, THOPUL.
ICHETUYECKUH). IlepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIE F€HETUYECKHE TIOHATHUS. METO/Ibl TEHETUKHU: THOPHUIOJOTHUECCKUH,
I'eneTnueckas CHMBOJIMKA, IUTOTE€HETUYECKUIM, MOJIEKYJISIPHO-
HCIIOJIb3yEMasd B CXEMaxX CKpGH_[HBaHHfI. FCHGTI/I‘—IGCKI/Iﬁ; JTOMHHAHTHBIEC U
Hemoncmpayuu: PELIECCUBHBIE TPU3HAKU PACTCHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, SKMBOTHBIX.
H. 1. Basunos, C. C. HeTBepHKoB, [Tonbp30BaThCS TEHETUUECKOM
H. B. Tumodees-Pecosckuii. TEPMHUHOJIOTUEN U CUMBOJIMKON
Obopydosanie: MOJICNb- ATITLINKALIHS JUIS 3aIIUCH F€HOTUIIMYECKHX CXEM
«MOHOTUOPUAHOE CKPEIIUBAHUE, CKPCLLMBAHHS
repOapuii «I'opox MoCeBHOI»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIeTI0BAHUS PackpriBaTh coaepkaHue TEPMUHOB

HacJieJOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSTUI: MOHOTHOPHUIHOE

IIPU3HAKOB. I'. Mennenem. MonoruGpumaHoe CKpelrBaHue, GEeHOTUTMYECKUE

MonorubpuaHoe CKpeIMBaHUe. 3aKOHEIMHOOOpa3 s TPYIIBI, THOPUIOTIOTHYECKUI METO/I,

CKpEIIMBAaHUE ruOpuI0B EPBOro nokoJyieHus. [IpaBuo | 4uCTHIC IMHUN, JOMHHHPOBAHKE T€HOB

AJOMHHHUPOBAHMA. 3aKoH PaCHICINICHUA
IMPU3HAKOB. ['mmoTes3a 4YUCTOTHI raMer.
IlonmHOEM HEemoaHOE JAOMHWHHUPOBAHUC.

(oJTHOE, HETIOIHOE ), PACIIICTICHHUE
B IIOTOMCTBE.
OnuceIBaTh METOAMKY MPOBEICHUS
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Hemoncmpavyuu:

Ilopmpemui: I'. MeHnens.

Tabauyvt u cxemvi: «MoHOTHOPUTHOE
CKpEILUBAHUE U €TO [IUTOTCHETUYECKAS
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
LHUTOT€HETHUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJENU-aNIuKauu « MoHOTHOpUAHOE
cKpeuiuBaHue», «Henomnoe
JOMHHHUpPOBaHUE», repbapuii «I'opox
IIOCEBHOW»

I'. MenenemMonbITOB 110 N3YUYECHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y TOpoXa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBICHATH THIMOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus1, OOBICHITH €T0
IIUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHYCCKHUE 3a/1a9n

Ha MOHOTMOPHJIHOE CKpEIIMBaHUE

6.3 | qurnopuaHoe
CKpEIIMBaHHUE.
3aK0H HE3aBHCHUMOT'O
HaCJICIOBAHUSA
MPU3HAKOB

JuruOpugHoe ckpenBanmie. 3aKoH
HE3aBUCUMOTO HACJIeIOBAHUS
npu3HakoB. [{uToreneTnueckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBaHUSI.
AHaIM3MPYIOLIEE CKPEIIMBAHHUE.
Hcnonp3oBaHne aHATU3UPYIOLIETO
CKPEIIUBAHUS [Tl OTIPEICIICHUS
reHOTUIa 0COoOu.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauyvt u cxemol: «JIurudpuanoe
ckpemuBanuey, «L{luronornueckue
OCHOBBI JIATUOPHTHOTO CKPEITUBAHUS.
Obopyoosanue.: MOJIETb- aNITLTAKAIIHAS
«JlurnOpuIHOE CKPEIIMBAHHUE)

PackpeiBaTh comep:kaHHe TEPMUHOB U
MOHSTUH: JUTUOPUIHOE CKpEIIUBaHUE,
aHaJTM3UPYIOIIee CKPEIMBaHUE.
OnuceiBaTh onbITH I'. MeHnaens

10 U3yYEHUIO HACJIEIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpriBaTh copepkaHue 3aKOHa
HE3aBHCHUMOT0 HAaCIEIOBAHUS TTPU3HAKOB.
IIpumeHaTs MaTeEMaTUYECKUM pacyeT
C TIOMOIIIBIO METO/1a IEPEMHOKECHHS
BEPOSATHOCTEH U 3aMUCh C TTOMOIIIBIO
(hEHOTUITMYECKUX PATUKATIOB
paclIeIIEHUs TPU3HAKOB Y TOTOMKOB
1o EHOTUITY ¥ TEHOTHITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO
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CKPEILMBAHUSA, OOBICHITH €r0
LIATOJIOTUYECKUE OCHOBBI U PEIIATh
T€HETUYECKHUE 3a/1a4l Ha TUTHOPUIHOE
CKpeIlBaHue

6.4

CuensieHHoe
HacJIEJOBaHHUE
MPU3HAKOB

CuenyieHHOE HaclieJOBaHHUE MTPU3HAKOB.
Pa6ora T. Moprana no cuermieHHOMY
HacJIeq0BaHUIO reHoB. Hapymienue
CLICTJICHUSI TEHOB B pe3yJIbTaTe
KPOCCHUHTroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemvt: «Merios»,
«I'eHeTHYEeCKUE KapThl pACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anmMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3odpuna» (Hopma, MmyTauuu (Hopmbl
KpPBUIBEB U OKPACKU TE€JIa), MUKPOCKOII,
Moaenb-anrmkanusa «llepekpéct
XPOMOCOMY.

Jlabopamopnuvie u npakmuueckue
pabomul:

JlabopaTtophas pabota Ne 5. «3yuenue
pe3yIabTATOB MOHOTHOPHUIHOTO

Y JUTUOPUIHOTO CKPEIIUBAHUS

PackpsiBaTh conepxanne TEPMUHOB U
MMOHATHH: CIIETIJICHHOES HAcIeI0OBaHHUE
MIPU3HAKOB, PEKOMOHWHAIIMS T'€HOB,
TEHETUYECKUE KapThl XpPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIC MMOJI0KCHHS
XPOMOCOMHOU TEOPHUU
HacieacTBeHHoCcTH T. Moprana;
PacKpbIBaTh COJIEpIKaHUE PaOOTHI

T. Moprana 1o ClerieHHOMY
HACJIEIOBAHUIO T€HOB Y MPUYUHBI
HAPYILICHUS CUETUICHUS MEXTy T€HAMMU.
3anuchIBaTh CXEMBbI CKPEIIUBAHUS

TIPY CUETIJIEHHOM HAcCJIEIOBaHUH,
OOBSACHATH NPUUUHBI PEKOMOMHALIH
TE€HOB, ONPEEIISITh YUCIIO TPYIII
CLICTUICHUS F€HOB; PEIIaTh TCHETUYECKHUE
3aJIauM Ha CLICIIJICHHOE HACJICIOBAHUE
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y Ip030(HIIBI HAa TOTOBBIX

MHKpOIpenapaTax»»
6.5 | I'eneTHka moJa. I'enetuka nona. XpomMocomMHOE PackpeiBaTh conepxaHne TEPMUHOB H
HacnenoBanue omnpeaenaeHue noia. AyTocoOMbl U MOHSTHIA: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | @yTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CUEIJIEHHBIX C MTOJIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOTaMETHBIN
Hacnenosanue nmpusHakoB, CHEIUICHHBIX | I10J1, CUEIUIEHHOE C IT0JIOM HACJIEI0BAHUE
C TOJIOM. MIPU3HAKOB.
Hemoncmpayuu: OOBICHATH UTOJIOTMUECKHE OCHOBBI
llopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma ONPEAECTICHUS
H.A. Basuios. 10JIa Y pa3JIMYHBIX OPraHU3MOB.
Tabnuyvt u cxemol: «I'€HETHKA MOJIaY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HACJIEAOBAHMS, HACJICIOBAHUS IPU3HAKOB, CIIETIJICHHBIX
CLEIUIEHHOTO C IMOJIOM», «KapruoTurisl Y HE CUCIUICHHBIX CriojioM. Pemars
YEJIOBEKA U KHUBOTHBIX» TEHETUYECKUE 3aJ]a4M HA HACIICIOBAHUE
CLEIUIEHHBIX C ITOJIOM IPU3HAKOB
6.6 | U3MeHUnBOCTD. N3menunBOCTh. BUIbI N3MEHUMBOCTU: PackpsIBaTh conepxaHue TEPMUHOB U
Henacnencteennas HEHACJIECTBEHHAS U HACJIECTBEHHAS. TIOHSITUW: U3BMEHYHUBOCTb,
M3MEHUYUBOCTD Posb cpenbl B HEeHacCneACTBEHHOM HACJICICTBEHHAs U3MEHYHUBOCTb,

VU3MEHUYMBOCTU. XapaKTEPUCTHUKA
MOIU(PUKATUMOHHONW U3MEHYHNBOCTH.
BapuanuuoHnHbli psax v BapualMoOHHas
KpuBas. Hopma peakiuu npusHaxa.
KonnuecTBeHHBIE 1 KAUECTBEHHBIE
IIPU3HAKU U UX HOPMa PEAKLIUH.
CaoiicTBamoau(puKaImOHHON
U3MEHYUBOCTHU.

HEHACJIEICTBEHHAs U3MEHUYHUBOCTD,
MoaU(pUKAIIMOHHAS U3MEHYUBOCTb,
BAPUALIMOHHBIN psJI, BApUAHTA,
BApUALIMOHHAS KpHUBAas, IPU3HAK,
HOpMa peaklMM, KOJITUYECTBEHHbBIE U
Ka4E€CTBEHHBIC IIPU3HAKHU.
Knaccugpunuposats BUabI
W3MEHYHMBOCTH U BBISIBISITh UX
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Hemoncmpavyuu:

Tabauywvl u cxemvl: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmonHas
W3MEHYUBOCTD.

Jlabopamopnsie u npakmuueckue
pabomui:

Jlabopatophas pabota Ne 6. «3yueHue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOCHUE BapUALIMOHHOTO psJia U
BAPUALIMOHHOU KPUBOI»

OMoJ0ruYecKre 0COOEHHOCTH.
IlepeuncnsaTh CBOMCTBA
MOAU(PUKAIMMOHHON N3MEHYUBOCTH U
OOBSACHATH €€ 3HAYCHUE ISl OpPTaHU3MOB.
PasznnuaTth KoJIM4YeCTBEHHBIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA PsiJl, BAPUALIMOHHYIO
KPUBYIO, BBIYHUCIIATH CPEIHEE 3HAUCHHC
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTD

HacnencrBenHas, uiy reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
U3MEHUYMBOCTh. Mel03 1 TOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytanuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYUHBI MyTaLlAMN.
MyTtarennbie (haKTopHbI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJIEACTBEHHON M3MEHUYNUBOCTHU

H. . BasuiioBa. BHesnepHas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpavuu:

llopmpemuwi: I'. ne ®pu3, H. . BaBunos.
Tabauywl u cxemwl: «MyTanmoHHas

PackpriBaTh conepxaHrue TEPMUHOB U
MOHSATHUI: HacJIeACTBCHHAs
W3MEHYMBOCTH, KOMOMHATHBHAS
M3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIC, TCHOMHBIE;
TOJITUIOUINS, AHEYIUIOU TN, MyTarcHbI.
XapakTepu30BaTh HACIEACTBEHHYIO
W3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIJIOB

B HacCJIEJICTBEHHOU N3MEHYUBOCTHU

H. 1. BaBunoBa u 00BICHSITH €r0
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccudummpoBats MyTariuu: TeHHbIE,
XPOMOCOMHBIE, TECHOMHBIE Y IPUBOIUTH
IIPUMEPBI My TaLlUH.

OOBICHATH NPUINHBI BOSHUKHOBEHHUSI
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W3MEHYUBOCTD.

Obopyodosanue.: MUKPOCKOTI,
MuKkponpenapar «Jlpo3zoduna» (Hopma,
MyTalu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHaTHbIE PACTEHUSI C TIECTPOM
OKPAaCKOW JINCTBHEB.

Jlabopamopnsie u npakmuueckue
pabomui:

JlaGoparopnas padota Ne 7. «AHanu3
MyTalui y Apo30Quibl Ha TOTOBBIX
MHUKpoMpenapaTax»

MYTaIHid, poJib (haKTOPOB-MYTareHOB.
CpaBHHMBaTh BBl MyTaIlui; BBISIBIISATH
MIPUYUHBI HACJICICTBEHHOM
W3MEHUYMBOCTH, MUCTOYHUKH MYTarcHOB
B OKpYy»Karonieil cpenie (KOCBEHHO).
XapakTepru30BaTh BHESAICPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka 4eaoBeka

I'enernka yenoBeka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKHI.
CoBpeMeHHOE onpe/ieiCHE TeHOTHUIIA!
MTOJITHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM YUCIIC

¢ nomompio [1I[P-ananu3a.
Hacnencresenusie 3a001eBaHus
YeJI0BEKa: T'eHHbIC 00JIC3HU, O0JIE3HU

C HACJICACTBEHHOM
MPEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTHyecKue u
T€HEPATUBHbBIE MYTALUU.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSTUI: KAPUOTHUI YETIOBEKA,
IIUTOT€HETHUYCCKUM METO/,
TE€HEAIOTUYECKU METO/T, POJIOCIIOBHBIE,
OJIN3HELIOBBIN METO/I, HACIEICTBEHHBIC
0omne3Hu: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
MPEIPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHUS
TE€HETUKH YEJIOBEKA; IPUBOAUTH
MpUMEPHI HACIIEICTBEHHBIX OOJIE3HEH
YEJI0BEKA, XapaKTEPU30BaATh METOIbI UX
NpoQHIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEIUKO-TE€HETUYECKOTO
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CrBonoBbie kKneTKU. [IpuHIMIIBI
3I0POBOTO 00pasa JKU3HU, TUaTHOCTHKH,
MPO(IITAKTUKA U JICUCHHS TEHETUYECKUX
OoJie3Hel. MeInKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMLIMHCKON T€HETUKHU

B [IPEJOTBPALICHUHN U JICYEHUU
TE€HEeTUYECKUX 3a00JI€BaHN I UeIOBEKa.
Jemoncmpayuu:

Tabnuywl u cxemor: «HacenoBanue
pesyc-daktopay, «I'eHeTruka rpyri
KPOBI.

Jlabopamopnsie u npakmuueckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocraBiieHUE U aHATIU3 POJOCIOBHBIX
YEJI0BEKa»

KOHCYJIbTUPOBAHUSI.
BhIsSBISATE U CpaBHUBATh MEXIY COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIC MPU3HAKU
4eJI0BEKA.

CocTaBisATh U aHAJTM3UPOBATH
POIOCIIOBHBIE YETIOBEKA

HToro yacoB 1o reme 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U MpOIECC. PackpeiBaTh copepkaHue TEPMUHOB

U Tporecc

3apoXKI€HHE CENEKIMH U TOMECTUKALIHS.
Yuenune H. U. BaBunosa o nuenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYPHBIX PACTCHUM.

[{eHTpbI MTPOUCXOKIACHHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

Y TIOHATHUM: CEJIEKIHUs, COPT, TOPOJa,
LITaMM, JIOMECTUKALIMS, TN
0JIOMalTHUBaHUE, IEHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTEHUH U
’KUBOTHBIX, THOpUIUA3AIIHS,
MCKYCCTBEHHBIN 0TOOD.
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Hemoncmpavyuu:

Ilopmpemwi: H. U1. BaBuios.
Tabauywvl u cxemwvr: xkapta «L{eHTpBI
MHOT000Pa3us ¥ MPOUCXOKICHHUS
KYJIbTYpHBIXpacTeHu», «[lopoasl
JOMAIIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHHID.
Obopyodosanue: MYJISKU TUIOJIOB U
KOPHEIUJIOJ0B TUKUX (POpM U
KYJbTYpPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX03sI1ICTBEHHbIE
pacTeHus»

Ha3piBaTh 1 cpaBHUBATH OCHOBHbBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHul; pa3anydaTh LEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C OYaraMd BO3HUKHOBEHHUSAPEBHENIIINX
[ABIJIA3AIAH.

CpaBHUBATH COpPTa KyJIbTYpPHBIX
pPacTeHH, MOPOABI TOMAITHUX
AKUBOTHBIX U UX JTUKUXIIPEIKOB.
OuieHUBaTh POJIb CEIICKIINU

B 00€CTeueHU! PO I0BOILCTBEHHOM
0€30IacCHOCTH Y€JIOBEUYECTBA

7.2 | Meroas! 1
JOCTVKECHUS
CEJIEKIIUU PACTCHUM
1 KUBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIIUU.
MaccoBblif 1 UHAUBUY AJIbHBII OTOOPBI
B CEJIEKUMUPACTEHUN U )KUBOTHBIX.
Ouenka 3KcTepbepa.
biM3KOpOACTBEHHOE CKpEIMBAHUE —
uHOpuANHT. Yncrast muHus.
CkpenmBaHue YUCThIX JTUHUN.
I'ereposuc, unu rubpuHas cuia.
HepoacrBennoe ckpenuBanue —
ayTopunuur. OtaanéHHas
ruOpuau3anus u e€ycrnexu.
HcKkycCTBEHHBIM MyTareHes3 U NoJIy4eHue
MOJUIUIONIOB. [loCTHKEHN ceeKuun

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSTHI: HCKYCCTBEHHBINA OTOOD,
MacCOBBII 0TOOP, MHIUBHUTYaIbHBIH
0oTOOp, IKCTEPhEP, OIMZKOPOJICTBEHHOE
CKpeIlMBaHUE, YUCTAasl JTUHUS, TETEPO3UC,
HEPOJICTBEHHOE CKpelllMBaHuE,
MCKYCCTBEHHBI MyTareHes,
noymrionibl. CpaBHUBATH (HOPMBI
HMCKYCCTBEHHOTr0 0TOOpa (MaccoBOTO U
WHJUBUAYAJIBHOTO), BUBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHS
MOJIUILJIONIOB.
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pacTEeHHil, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:

llopmpemwi: . B. Muuypum,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTel akageMuka
M. ®@. UBanoBay, «Ilomurmonaus.
Obopyodosanue: MYJISKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX GopM U
KYJbTYPHBIX COPTOB PAaCTEHUH.
Jlabopamopnvie u npakmuueckue
pabomul:

Okckypceus «OCHOBHBIE METOJIBI U
JNOCTHKEHUS CEJIEKIIMN PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO,
IIEeMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIA yYaCTOK

WJIN TETJTHYHOE X035HUCTBO)

[IpuBOAUTHE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnoorus
KakK OTpaciib
MIPOU3BOJCTBA

buorexnonorus kak orpacip
MIPOU3BOACTBA. | €HHAsI MHKEHEPHUSL.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
uHXeHepusi. KileTOUHbIE KyIbTYPHI.
MUKpOKIIOHAIBHOEPA3MHOKEHUE
pacrenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackpsiBaTh conepxaHne TEPMUHOB U
MOHSATHN: OMOTEXHOJIOTHS, KJIETOUHAs
VH)KEHEpUs, T€HHas MHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranu3mbl, MO (reHeTudecku
MOAUGUITTPOBAHHBIC OPTAHU3MBI).
Xapaktepu3oBaTh OMOTEXHOJIOTHIO KaK
OTPACJIb IPOU3BOACTBA, OCHOBHBIE
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CEIBbCKOXO03SMCTBECHHBIX OPraHu3MoOB.

DKOJIOTUYECKUE U ITUUECKUE TTPOOIIEMBI.

I'MO — reneTuuecku
MOIU(UITMPOBAHHBIE OPTraHU3MBI.
Hemoncmpayuu:

Tabauywl u cxemwvi: «OOBEKTHI
OuoTexHoJoTuNY, «KieTouHsie
KYJIbTYPBI U KJIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE M TEPEHOC T€HOB,
XPOMOCOM»

JIOCTHXKEHUSI OMOTEXHOJIOTUHU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJIbCKOTO XO3SICTBA
Y MEJIULIVHEI.

[TepeunciaTh U XapaKTepHu30BaTh
OCHOBHBIEMETO/IbI U JTOCTHIKEHUS
OMOMHKEHEPHH.

OO0cyxaaTh IKOJIOTUYECKUE U
ATUYECKHE aCTIEKThl HEKOTOPHIX
HCCIICIOBAaHMI B 001aCTH
OMOTEXHOJOTHH (KJIOHUPOBAHUS,
HUCKYCCTBEHHOTO OTUIOZOTBOPEHUS,
HAIPABJICHHOTO W3MEHECHHsI TeHOMA U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1mo TeMe 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB IO ITPOTPAMME
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11 KUIIACC

No

/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOT0 MpeMeTa

KommuectBo
4acoB

[IporpammHoO€ conepkanue

OCHOBHBIE BH/IBI ICATEIHHOCTH
o0yJaronxcs

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

1.1

OBOJIIOLMST U METOABI
e€ n3y4eHus

1

[Ipennockuiku BO3SHUKHOBEHUS
ABOJIIOLIMOHHON TEOPUU. DBOIIOLUOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOTIOLMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUU U JPYTUXHAYK.
CBueTENHCTBA SBOJIOLUU.
[TameoHnTONOrNYECKHE:
MOCJIEA0BATEIBLHOCTD MOSIBIICHUS BUJIOB
B [MAJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cXoACTBO U
paznuune GpayH uQop MaTEPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHE: CXOJICTBA
U pa3anausi SMOPHUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHUE:
TOMOJIOTUYHbIE, AHAIIOTUYHbIE,
pPyAMMEHTapPHBIE OpTaHbl, aTABU3MBI.
MonekynspHO-OHOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX

PackppiBath copepkaHie TEPMUHOB H
MIOHSATHM: BOJIOLINSI, TIEPEXOTHBIC
(hopMBbI, PUITOTCHETUIECKUE PSIJIBI,
BU/IBI-DH/ICMUKH, BUIBI-PEITUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHETUUCCKHM 3aKOH,
TOMOJIOTUYHBIC ¥ AaHAJIOTUYHBIC
OpraHbl, pyJUMEHTApHBIC OpTaHHI,
aTaBH3MBEL.

[TepeuncriaTh OCHOBHBIC 3TAIbl PA3BUTHSI
ABOJIFOLIUOHHON TEOPHH.
XapakTepu3oBaTh CBHICTCIIHCTBA
ABOJTFOITUH: TIAJICOHTOJIOTHIECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTHYCCKHE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXHMHYECKHUE.

[IpuBOINUTH MPUMEPHI TTEPEXOTHBIX
dbopM OpraHu3MoB, (HUIIOTCHETHUYCCKUX
PSIIOB.

[IpuBoUTH HOPMYITUPOBKH 3aKOHOB
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METa0OJMYECKUX MyTEH y BCEX KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkens, . Mrosiep.
Tabauywvl u cxemol: «Pa3Butne
OpPraHWYECKOro MUpa Ha 3eMiey,
penbedHbIe TAOTUITHI «3apOAbIIITN
MTO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyekus «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi; BIIaXKHbIE TIpernapaThbl
«Pa3Butne Hacekomoroy», «Pa3zsurtune
JSATY KW

OMOreHETUYECKOTO U 3apOJbIIIICBOIO
CcXoACTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OposmronmonHas teopus Y. Jlapsuna.
[IpeanocbuUIKM BOBHUKHOBEHUS
JapBUHU3MA. J[BHXKYIIME CUIIBI
HBOJIFOLIMHU BUJIOB 110 [{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPY OTPAHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS N3MEHYNBOCTb,
O0opb0a 3a CyIIecTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHyecKasi TEOPHS 3BOJIIOLIMH

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOD.
XapakTepu30BaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UCH, KOHLEIIIUU 1
TEOpUH; CPAaBHUBATH B3TJIAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JIuHHEs B pa3BUTHE
CUCTEMATHUKU U OOBSICHATH PUHITUIIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemor.: «Ilomynsaumy,
«Kapra-cxema MapuipyTa myTeniecTBUs
Y. NapBunay, «@opmMbl 60pHOBI

3a CylIECTBOBaHHE», « ECTECTBEHHBIN
ot0op», «MHOrooOpasue copToB
pacteHuit», «MHorooopasue mopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COIECPKAHUE U
3HAYEHUE HBOIIOLMOHHONW KOHIENIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYUYHbBIE U
COLIMAJIBHO-?)KOHOMHYECKHUE
IIPEANIOCHUIKM BO3HUKHOBEHHUSI
ABOTIOLMOHHON Teopuu Y. J/lapBuHa.
PackpbIBaTh coziep kaHue IBOTIOIUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
U3MEHYHMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOP, PopMbI OOPHOBI
3a CyILECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu oo (CTD) u oOBIACHATH
e 3HaueHHe IIOUOIOTUHU

1.3

Bun: xpurepun n
CTPYKTypA.
[Tomynsauums kak Kaxk
JJEeMEHTapHast
eAVMHHIA BUJA

MuxposBomonus. [lonynsuus kak
€AMHHULIABUA U DBOJIFOLIMH.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsamumy,
«MyTaluroHHass U3MEHUYUBOCTHY.
Obopyoosanue.: MAKPOCKOTI,
MuKkponpenapar «J[pozoduna» (Hopma,
MyTaluu (POPMBIKPBUILEB U OKPACKU
Tena), Mojaenb-antkanus «llepexkpéct
XPOMOCOMY.

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHSATHN: MUKPOBOJTIOITHUS, BU]I,
KPUTEPHH BUQ, apeaJl, TOIyJISsIIHS,
reHo(OoH, MyTaliK, KOMOWMHAIINH
TE€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUILY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Breinenste kputepun Buma
(Mopdomornueckuit, GU3HUOTOTUIECKUH,

57




Jlabopamopnsle u npakmuyeckue
pabomot:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(HOIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
HKOJIOTUYECKUH, reorpauyeckuii) u
MIPUMEHATH KPUTEPUU JIJISI OTTUCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh MOMYJISIUAI0 KakK
CTPYKTYPHYIOCMHUILY BUJIA U
SBOJIIOILIMH.

OnuchIBaTh NOMYJIALMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | IBwKyIue Crjbt JIBrxyiue cuibl ((pakTopsl)dBodioNMK | PackpeiBaTh cofiep)kaHre TEPMUHOB U
(371IeMeHTapHbIe BUJIOB B IIpupoae. MyTaluOHHbIN MOHATHI: KOMOMHATUBHAS
(hakTOpBI) IBOIIFOLHH npoliiecc ¥ KOMOWHATUBHAs M3MEHYMBOCTh, MyTallUH, MyTallHOHHBIN
M3MEHYMBOCTD. [0y IIMOHHBIE BOJIHBI | TPOLECC, MOMYJISIIUOHHBIE BOJHBI,
u npeid reroB. M3omnsaius u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Hemoncmpayuu: XapakTepu30oBaTh JIEMEHTapPHBIE
Tabnuyvl u cxemul: «JIBUXKyIINE CUIIBI (baKTOPBI IBOJTIOIUHU: MYyTAIIMOHHBII
DBOJIOLIN npoiiecc, KOMOMHATUBHAS
W3MEHYUBOCTb, MOMYJIALUOHHBIC BOJIHBI,
npeiid reHoB, U30JIALUS, MUTPALIHSL.
YcranaBnuBaTh NIPUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXKITY
MEXAHU3MOM U PE3YJIbTaTOM ACHCTBUSA
JBIDKYILUX CHII (3JIEMEHTapHBIX
(hakTOpPOB) PBOJIOLINHU
1.5 | EcrectBeHHEbI#i 0TOOP EcTtecTBeHHBII 0TOOp — HampapJsionuid | PackpsiBaTh copepkaHue TEPMUHOB U

U ero Gopmbl

(haKkTOp IBOIOIUH.
®opMbI €CTECTBEHHOT0 0TOOpA.

MOHSTUH: €CTECTBEHHBIN 0TOOD, O0pHOa
3a CyIIIeCTBOBAaHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprba 3a cymiecTBOBaHHE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOODA.
XapakTepru30oBaTh POPMBI €CTECTBEHHOTO
otbopa (IBIKYIIUN, CTAOMIU3UPYIONTUH,
TU3PYIITUBHBIN) ¥ CPAaBHUBATHh UX MEKIY
co0oii.

XapaktepusoBaTh O0pLOY

3a CyIIIeCTBOBAHUE M CPABHUBATH €&
BUJIBI (MEXKBHUIOBAsI, BHYTPHUBHIOBAS,
60oprOa ¢ HeOIArONPUATHBIMU
dakTopaMu BHEUTHEH cpeipl)

1.6

Pesynbratsl
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPTraHHU3MOB U
BUJ1000pa30BaHue

[Tprcnoco0aeHHOCTh OPraHu3MOB
KaK pe3yabTaT 3Bojtonuu. [Ipumepsl
MIPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopho3bl 1 HAKOATATITAIIUY.
Buau BunoobpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnocobIeHHOCTH OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa30BaHUEY,
«IKOJIOTUYECKOE BUI000pA30BAHKE.
Obopyoosanue:

koJutekus «II[puMepsl 3aIIUTHBIX
MPUCTIOCOOICHUN Y KUBOTHBIXY,

PackpeiBaTh coaep:kaHuEe TEPMUHOB U
MOHSTHIA: PUCTIOCOOJICHHOCTD,
MOKPOBUTEJILCTBEHHAS U
IpelocTeperaplnas okKpacka,
MacCKHpOBKa, BUJI000pa30BaHuE.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpPraHU3MOB.
BbIsSBAATE 110 M300paKeHUSM, Ha JKHUBBIX
1 (DMKCUPOBAHHBIX MperapaTax MpuMepsb
MPUCTIOCOOJICHHOCTH PACTEHUM U
’KUBOTHBIX K YCIIOBUSMCPEIbI

oOuTaHusl, JOKa3bIBaTh OTHOCUTEIIbHYIO
1€JIeCO00Pa3HOCTh MPUCTIOCOOICHUIA.
XapaxkTepuszoBaTh CIIOCOOBI U
MEXaHU3Mbl BUA000pa30BaHUS;
OMKCHIBATH U CPABHUBATH OCHOBHbBIE
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KOJUICKIMSI HACEKOMBIX C Pa3IMYHBIMU
TUIIAMH OKPACKH; HAOOP IMIOAOBH
CEMSIH.

Jlabopamopnsle u npakmuyeckue
pabomut:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpTraHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(OPMBI IKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHMUS

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

DopMbl HBOTIOLNH: (PUIETHYECKAS,
JIMBEPTreHTHAs, KOHBEPTEeHTHAs,
napauensHas. HeobpatumocTs
sBoJironuu. [Iponcxoxnenue

OT HECHEeIUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupytoiias crieruain3aims.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemwi: A. H. CeBeprios.
Tabauyvt u cxemol: KApoMopho3bD»,
«Mnunoananramumny, «O0mas
JIeTeHEepalus.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mozenb «CTpoeHHE TOJI0BHOTO MO3ra
MMO3BOHOYHBIX)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTHI: MAKPO3BOJIIOLUSA, (PUIIOTEHE3,
OMOJIOTMYECKUM TPOrpecc U perpecc,
apomopo3, uauoaganTaius, ooas
JereHepanys, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMBI IBOJFOIIHH.
BoisBiats apomopdo3bl 1
WJINOAIANTANN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKUN MPOTPEce
u Ouosoruyeckuit perpecc, apomopdos,
UIM0a AN Talluio U OOIIYIO0
JereHepaLuIo.

BbISIBISITE B3aUMOCBSI3U MEXKAY MMy TAMHU
Y HaIpaBJICHUSIMHU IBOJIIOIIUU

Yy PaCTEHUN U KUBOTHBIX

Htoro yacos no treme
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Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4cHUs.
I'unotessl
IIPOUCXOKICHUS
’KHM3HHU Ha 3emJie

2

Jlonay4Hble Npe/ICTaBICHUS

0 3apOKJICHNM XKU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aduoreHe3 UMaHCIepMUs.
XuMu4ecKas SBOIIOIHS.
AOHWOTeHHBIN CHHTE3 OPraHUYECKUX
BEIIECTB U3HCOPTAHUYECKUX.
DKCNepUMEHTaIbHOE TOATBEPIKICHUE
XUMHYECKOM 3BOJIIOIUH.

HaganpHbIC ATabl OMOJOTHYSCKOU
sBosironnn. ['unoreza PHK- mupa.
dopmupoBaHrue MEeMOpPaHHBIX CTPYKTYP
1 BO3HUKHOBEHHE MPOTOKJIETKH.
[lepBbie KIETKU U UX HBOIOLIMS.
dopMHUpoOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Jemoncmpavuu:

Ilopmpempui:

®. Penn, JI. ITactep, C. Munnep,

A. U. Onapun, I'. FOpu.

Tabauywvl u cxemwvl: «BO3BHHKHOBEHHUE
CoHEYHOM CHUCTEMBI»,

«Pa3BUTHE OPraHUYECKOTO MUPaAY,
«PacturenpHas kieTkay, « KuBoTHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHI: KpealMOHNU3M, a0UOTeHE3,
BUTAJIN3M, ITAHCTIEPMUS, OHOTI033,
KOalepBaThl, MPOOUOHTHI, CHUMOMOTEHES.
XapakTepu3oBaTh METOJIbI U3YUCHUS
MCTOPUYECKOTO MPOILIOTro 3eMIIH.
[lepeuncriaTh OCHOBHBIE ITAIIbI
XUMHUYECKON HOMOJIOrMYeCKOn
HBOJIIOLIUH.

W3naraTte copepskaHue runoTe3 U TeOpuit
BO3HMKHOBEHUS JKU3HHU Ha 3eMIie
(kpealmoHn3Ma, CaMOIPOU3BOJIBHOTO
3apOXKIeHUsI (CTIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh skciepumenThl C. Muiepa
u ['. FOpu 1o mosy4eHnro opraHnyecKux
BCIIIECTB U3 HEOPTAHUUECKUX IMyTEM
a0MOTreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
3BOJIFOIIUHN
OpPraHU4CCKOro Mupa
Ha 3CMJ'I€, Pa3BUTHUC
JKU3HU I10 2paM U
Imepuoaam

PazBuTtHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIpOTepo30KcKas dpsl. [laneo3orickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CHITYpUHUCKHUM,
JIEBOHCKN, KAMEHHOYT OJIbHBIM,
IIEPMCKH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIN, FOPCKUI, METIOBOM.
KaliHo3oiickas 3pa u €€ nepuobl:
MaJ€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTHUKa KiuMara u
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
ATaIlbl YBOJIFOLIUHA PACTUTEIIBHOTO U
YKUBOTHOTO MHUpa. ApoMopdh03bl

y pacTeHuil 1 )KkUBOTHBIX. [losBIEHNME,
pacUBET ¥ BEIMUPAHUE TPYMI )KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Tabnuysl u cxemol. «PazButne
OpPraHUYECKOr0 MUPay,
T'COXPOHOJIOTHUYECKAs Ta0JIHIIa;
KOJUIEKIUS «DPOpPMBI COXPAHHOCTH
HMCKOTIA€MBbIX )KUBOTHBIX M PACTCHUI.
Jlabopamopnsie u npakmuueckue
pabomot:

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTH SOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasl, KaWHO30MCKast; IEPUOOB:
KeMOPHUNCKHM, OPTOBUKCKUIA,
CHJIYPUMCKUI, JEBOHCKHUI,
KaMEHHOYTOJIHBIN, IIEPMCKH,
TPUACOBBIN, FOPCKHM, MEJTOBOH,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MHUPA

I10 dpaM Y IEPUOJIAM I'€0JIOTHUECKON
HUCTOPUU; dTaIlbl Pa3BUTHUS
PACTUTEIILHOTO U )KUBOTHOTO MHUPA.
Boeinenuts rinaBHbie apoMop(o3b
pPacTeHUN U )KUBOTHBIX.

CpaBHuBaTh MeX 1y cO00M
MIPEACTABUTENIEN CUCTEMATHUECKUX
IPYIII OPTraHU3MOB, BBISBIISITH YEPThI
YCIIO)KHEHHUS U TIPUCTIOCOOIEHHOCTH
K YCIIOBUSIM KU3HU

62




[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOITA€MbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUICKIHSX.

DKCKypcust « DBOIOLNSI OPraHUYECKOTO
Mupa Ha 3emJiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIMKpAcBEIUECKUN My3ei)

2.3 | CoBpemenHast CucreMa OpraHM4ecKOro MUpa Kak PackpeiBaTh conepkaHue TEPMHUHOB U
cucremMa OTpakeHHE IBOMOINNA. OCHOBHBIE MOHATUI: CUCTEMATHKA, UCKYCCTBEHHAS U
OpPraHUYEeCKOro Mupa CUCTEMAaTUYECKUE TPYNIbl OPraHU3MOB. | €CTECTBEHHAs Kjaccu(UKanus, OuHapHas

Hemoncmpayuu: HOMEHKJIaTypa, IPUHIUI
Tabauywl u cxemvl: «CoBpeMeHHas HMEPAPXUYHOCTH.
CHUCTEMA OPTAaHUYECKOTO MHUPa» XapakTepu3oBaTbh COBPEMEHHYIO
CUCTEMY OpPraHMYEeCKOro MHpa
2.4 | DBouroIHUsl YeIOBeKa DBOJIOLHNS Y€TI0BEKA. AHTPOIIOJIOTUS PackpeiBaTh conep:kaHue TEPMUHOB U

(anTpOmnoOreHes)

Kak Hayka. Pa3Butue mnpencraBieHui
O MPOUCXOXKICHUHU YeNIOBeKa. MeTobl
U3y4deHHs aHTponorene3a. CxoAcTBa u
pa3nuyus 4eJIOBEKA U )KUBOTHBIX.

CucremaTrnueckoe I0JIOKESHHUE YeI0BEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemvi: «CpaBHEHHE
aHATOMHYECKUX YePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIHY.

Obopyoosanue: CIENKA WU
U300paKeHMs] KAMEHHBIX OPYAHiA

MTOHATUI: aHTPOIIOJIOTHS, AHTPOIIOTEHES,
yenoBek pasymHbii(Homo sapiens),
MPAMOXOK/ICHUE, BTOPasi CUTHAJIbHAS
CUCTEMA.

[lepeuncnsaTh 3a1a4n aHTPOIOJIOTUH,
ATaNbICTAHOBJICHUS U PA3BUTUS
MPEJICTABJIECHUMN O MPOUCXOKICHUU
YEJI0BEKA.

N3marate OCHOBHBIE TTOJIOAKECHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHMBATh HEHAYUYHYIOUH(POPMAITHIO
O MPOUCXOKIECHUM YEJIOBEKA.

3HaTh CUCTEMATHYECKOE MOJIOKEHUE
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NEPBOOBITHOTO YellOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Buga Homo sapiens, nmepedncisaTh ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
Pa3HOro ypOBHS (THI, KJIAcc, OTPSIA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMunuivesIOBEeKa U )KHBOTHBIX.
OOBSCHATP U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIOBEKa JIJIS IOHUMAaHUs MECTa M POJIH
YeJIOBeKa B TPUPOJIC

2.5

JIBroKy1IME CUIIBI

(akTopsr)
aHTPOTIOTeHEe3a

JIBrky1me cuitbl ((hakTopshl)
anTpornorenesa. Hacneacreennas
W3MEHYHMBOCTD U €CTECTBEHHBIN 0TOOP.
OO01ecTBeHHbINH 00pa3 KU3HHU,
W3TOTOBJICHHUE OPYIUH Tpy/a,
MBIIJICHUE, PEYb.

Jemoncmpavyuu:

Tabnuyvl u cxemol: «CpaBHEHUE
aHATOMHYECKHUX YePT CTPOCHUS YeJIOBEKa
1 9EJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUIECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

OO0opynoBaHue: MYJISKA
«IIpoucxoxaeHue yenoBeKa
(MaJICOHTOJIOTUYECKHE HAXOJIKH )»

PackpbiBath comepxaHue TEPMUHOB U
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
TPYyMIOBOE COTPYAHUUECTBO, PEUb,
OpyIuiiHas eATEIbHOCTD,
NOJIUMOPHU3M.

XapakTepu3oBaTh JIBUKYIIIHE CUITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM
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2.6

OCHOBHBIC cTauun
SBOJIFOIITMH YCJIOBCKA

OCHOBHBIE CTaJIMA U BETBH DBOJIIOIHHU
YEJIOBEKA: aBCTPAIIONUTEKH, HeoBEK
yMelbiid, YenoBeK MpAMOXO TSI,
YenoBek HEaHAEPTAIBCKUM, UeloBeK
pa3yMHBI COBPEMEHHOI'O THUIIA.
Haxoaku nckomaeMbIX OCTaHKOB,
BpeMs CyIlIeCTBOBaHUs, 00J1aCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3Ta, 00pa3 KU3HHU, OPYIUS.

Jemoncmpayuu:
Tabauywvl u cxemor: «OCHOBHBIC MeCTa

MMAJICOHTOJIOTUYECKUX HAXOJA0K IIPEIKOB
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme moan», «Jpesaue

JJFO a1, «HCpBBIC COBPECMCHHBLIC JIFOOM.

OO0opyoBanue: MyJsHKH
«IIpoucxoxaenue yenoBeka» (O0CTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaH/IepTaiblia, KPOMaHbOHIIA); CJICTIKH
WM 1300paKeHUsI KAMEHHBIX OPY U
NEPBOOBITHOTO YeIOBEKa: KaMHU-
qornrnepsl, pyouiia, ckpedia

PackpbiBaTh coaepxaHue TEPMUHOB U
IOHATHN: aBCTPAIIONIUTEK, YEIIOBEK
YMEJIbIN, YEJIOBEK NPSIMOXOASAIINN,
HeaHjepTajel, KpOMaHbOHEI,
HEOJIUTUYECKAsi PEBOJIIOIIHS,
MepBOOBITHOE UCKYCCTBO.
XapaxkTepu3oBaTh U CPAaBHUBATH MEKTY
c000¥ OCHOBHBIE CTaIUU DBOJIIOLIUHA
YeJI0BEKa: XPOHOJOTHYECKUI BO3PAacCT,
apeaJ pacrpocTpaHeHusi, 00bEM
rOJIOBHOTO MO3ra, 00pa3 KU3HU U

opyaus TpyJa

2.7

Yenoseueckue pacsl
Y IPUPOJHBIE
azanTanuy 4esIoBeKa

UYenoseueckue pacbl. OCHOBHbIE
OOJBITIME PACHl: €BPONICOUTHAS
(eBpaswuiickas), HETpo-aBCTpAIOUAHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCKasi).

PackpwiBatTh coqiepkaHue TEPMUHOB
Y TIOHSITUI: PaChl, paCOT€HE3, COIral-
JAPBUHU3M, PACU3M, METHCAIIUS.
XapakTepu3oBaTh U CPABHUBATh
Mpe/IcTaBUTENeHYEeI0BEYeCKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIECTBOBaHHUs. EQUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauyst u cxemol: «YenoBedeckue
pacbD»

PacKpbIBATh MPUIMHBI U MEXaHU3MBI
pacoreHesa, MePeYUCIIATh U MPUBOIUTH
IPUMEPBI MPUCIIOCOOICHHOCTH YeI0BEKa
K YCJIOBHSIM CPEIbl, TPUMEPBI
HPUCIIOCOOUTEILHOTO3HAYEHHST PACOBBIX
IPU3HAKOB.

Jloka3pIBaTh €IUHCTBO BHaa Homo
sapiens, HayYHY HECOCTOSTEIHLHOCTD
PaCOBBIX TEOPHUM,HICH COMUATBHOTO
JapBUHH3MA U pacHu3Ma

HToro uacosB 1o Teme

9

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKkoJiorus Kak Hayka. 3ajaduu pasnensl | PackpeiBath cojiepkaHue TEPMUHOB U
HKOJIOTHUH. MOHSATUM: YKOJIOTHUSI, TTOJICBbIE
MeTonbl 5KOJIOTMYECKUX UCCIIEI0OBAHUMA. | HaOMIOAEeHHs, DKCIIEPUMEHTEI,
DKOJOTUYECKOE MHPOBO33PCHHUC MOHHUTOPHUHT OKp}I)I(aIOLHeﬁ Cp€akbl,
COBPEMEHHOI'0 YEJIOBEKA. MOJIEITUPOBAHUE, IKOJIOTHUYECKOE
JHemoncmpayuu: MUPOBO33pEHUE.
Ilopmpemor: A. I'ym00nbAT, [TepeuncnaTh 3agaum 3KOJI0OTUH, €€
K. ®. Pynbe, O. I'ekkens. paszesbl UCBA3U C IPYIMMU HAyKaMHU.
Tabauywl u cxemol. xapta «[Ipupoausie XapakTepr30BaTh METOMbI
30HBI 3eMIIN» JKOJIOTUYECKUX MCCIIETOBAHUMN

3.2 | Cpensl oOuTaHUS | 1 Cpensl oOuTaHus OPraHU3MOB: BOJIHAsI, | PackppIBaTh cofepikaHre TEPMUHOB

IKOJIOTHYECKHE
bakTopsl

HA3eMHO-BO3IyIITHAS, TIOYBEHHAS,
BHYTPHU-OpPTaHU3MEHHASI.
Dkosorudeckne HakTophl.
Knaccudukanus 3K010ruaecKux

Y TIOHSTHUH: cpefia OOUTaHMUS,
AKOJIOTHYECKHE (PaKTOPBI,
OMOJOTHYECKUN ONTHMYM,
OTrpaHUYMBAIOIIUNA (JIMMUTUPYIOLIUI )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
W aHTPOTIOTEHHBIE.

JlelicTBUE HKOIOTHYECKUX (DAKTOPOB

Ha OpTaHU3MBI.

Hemoncmpayuu:

Tabauywl u cxemovr: «CpenploOUTAHUS
OpraHU3MOB»

dakTtop.

XapaxkTepusoBaTh yCIOBUS CPEJl
oOHUTaHUsI OPTAaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaTh
AKOJIOTHYECKHE (DaKTOPhI: A0MOTHYECKHUE,
OMOTHYECKHUE M aHTPOIIOTCHHBIC.
OmuceIBaTh AEHUCTBHE YKOJIOTHYESCKAX
(hakTOpOBHA OPTraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOECHUS Y KU3HEICITEIbHOCTH
PacCTEeHUI U JKMBOTHBIXPA3HBIX CPEl
oOUTaHUA

3.3

AOuortnyeckue
(dakTopbl

AOGuoTtnueckue (hakTophl: CBET,
TeMmreparypa, BIaXHOCTb.
®oronepuoausm.IIpucnocobnenus
OpraHU3MOB K JIEUCTBUIO a0MOTUYECKUX
(bakTopoB. bruonornueckuepuTMBbI.
Jemoncmpavyuu:

Tabauywl u cxemvt: «DoTOTIEPUOTNIMY.
Jlabopamopnvie u npakmuueckue
pabomul:

JlaGopatopHas paborta Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
PacTeHHM U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHnas padota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa»

PackppiBaTh copep:kaHue TEPMUHOB U
MOHATUI: a0MOTUYECKHE (PAKTOPBI,
dboTonepruoan3M, OUOIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIIAJKHOCTH HA OPTaHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBOaUTH OHMONOTMYECKIE HAOTIOICHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOIrOIEHUI
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3.4 | buotnyeckue buotnueckue paxropsl. Buasi PackpeiBaTh conep:kaHue TEPMUHOB
(akTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHITUS, XUIITHUYECTBO, CAMOMO3 ¥ | XUIITHUYECTBO, MTAPA3UTH3M,
ero ¢opmsbl. [1apazutusm, koonepanusi, | KOHKYpPEHIUs, MyTyajau3M, CAMONO3,
MyTyaJlau3M, KOMMEHCAIN3M KOMMEHCAJIU3M, HaXJIEOHUUECTBO,
(KBapTHPAHCTBO, HAXJICOHUYECTRBO). KBapTUPAHCTBO, aMEHCAIIU3M,
AMeHcanu3M, HeUTpau3M. HEUTpaIU3M.
3HaueHne OMOTHYECKHUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJCHUCTBUH JJIs CYLLIECTBOBAHUS (axTOphl U BUIBIB3aMMOOTHOIICHUH
OpraHU3MOB B IPUPOAHBIX cOOOIIEecTBAaX. | MEXKIY OpraHu3Mamu; NpuBOANTh
Jlemoncmpayuu: MIPUMEPBI B3aUMHOM
Tabnuywvl u cxemwi: «IIumeBbie MEIm» IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOOM BHUIbBI
OMOTUYECKUXB3aUMOJICUCTBUMN
OpraHU3MOB
3.5 | Dkonmornyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh comep:kaHre TEPMUHOB U
XapaKTEPUCTUKU nonyJsiiuu. OCHOBHBIETIOKA3ATEIN MOHATHMN: TIOITYJISIUUS, YUCIEHHOCTb,

BUJIA U TIOITYJISILIAN

NOMYJISILMU: YUCIEHHOCTb, INIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
MOMYJISIUUU U €€ PeryJisiusl.
Hemoncmpayuu:

Tabnuysl u cxemsi: «llonmynsuumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJISIUUUA UHDY30pUU-TY PEITbKNY.
Jlabopamopuwie u npakmuuecxkue
pabomul:

IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTPALUsl, JUHAMUKA
YUCJICHHOCTH IOIYJISALINH.
XapakTepu30BaTh OCHOBHBIE TIOKA3ATEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILNW; ONUCHIBATh MEXAHU3MBbI
PEryJsiuy YUCIEHHOCTH MOy JISILIUU
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISITUIN pa3HBIX BUIOB
pacTeHuiD»

Htoro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOTHYE€CKHE CHCTEMBI

4.1 | CoobmectBa 1 Coo0111eCcTBO OPTraHU3MOB — OMOIICHO3. PackpwiBaTh conepkaHue TEPMUHOB U
OpraHu3MOB CrtpykTyphl OMOLIEHO3a: BUI0Bas, MOHSTHI: OUOIIEHO3, YKOCHUCTEMA,
MPOCTPAHCTBEHHAA, TpOhUUIECKast OMOreo1EeHO3, BU/IbI-IOMUHAHTHI,
(rtumieBast). Buabl-noMUHAHTHI. 9KOJIOTUYCCKasA HUIIA.
CBs31 B OMOICHO3E. XapakTepu3oBaTh OUOIEHO3
Jlemoncmpayuu: (coo0111ecTBO), €T0 BUIOBYIO,
Tabauywl u cxemol: «I1AIEBBIC TICTIN, MPOCTPAHCTBEHHYO M TPOYHICCKYIO
«buo1IeH03: COCTaB U CTPYKTypay. CTPYKTYDBL.
Obopyoosanue: MOJIETb-aNIUIAKAIAS OOBACHATL POJIb KOMIIOHEHTOB
«Tunuynbie OMOIIEHO3bI»; TepOapuit OnoLIeHO3a B MOJNCPIKAHHUH €TO
«PactuTenbHble cOOOIIECTBAY; CTPYKTYPBI 1 CyIIECTBOBAHNA
KOJUIEKIMS « bHOIIEHO3» Ha ONPE/CNEHHON TCPPUTOPUH.
OOBACHITH OMOJIOTUYECKUM CMBICIT
SPYCHOCTH WIJIMCTOBOM MO3aWKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIICHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUYECKYIO CTPYKTYPBI, CBSI3U MEKIY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTMYECKHe CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh cofep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTre 00 3KOCUCTEME U
OHMOreoLEcHO3E.
@OyHKIIMOHAITBHBIE KOMITOHCHTHI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
IPOAYIIEHTHI, KOHCYMEHTBI, PEIyIICHTHI,
Tpouyeckrue ypoBHH, TUIIEBAs
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HKOCUCTEMBI: IPOIYIEHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBopoTt BelecTB 1 NOTOK SYHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBsie) ypoOBHU
sKkocucTeMsl. [IuieBbie enu u CeTH.
OcCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Tlopmpemwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol: «IIpupoaHsie
coobmecTBay, «Llenu muranus»,
«IKONIOTHYECKask TUPAMHUIA»

e U CETh, IKOJIOTUICCKHUE
MUpaMUJIbl, OomMacca, IpOAyKIIHS,
CYKIIECCHSI.

XapakTepru30BaTh CBOMCTBA IKOCHCTEMBI
(e€ crtoCOOHOCTD K JUTUTEIHHOMY
CaMOIIOIIeP>KaHUI0, OTHOCHTEIHLHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0O0XOIMMOCTh MOTOKA YPHEPTUN).
CpaBHHBaTh MaCTOUIITHBIC U JCTPUTHBIC
MUIIEBbIE 1IENH, TPOPUUECKUE YPOBHU
HKOCHUCTEMBI.

Paznmuate mupamMuapl POy KINAH,
MUpaMUIbl YUCICHHOCTH U TTUPAMHUJIbI
OMOMacchl.

CocTaBsATh 1IEMU U CETH MUTAHUSI.
IlepeuncnsaTb CBOMCTBA 3KOCUCTEM:
YCTOWYHBOCTD, CAMOPETYJISIINS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M TOIICPKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepru30BaTh CYKIIECCUH, BBISBIISTH
MPUYHUHBI U 00UIME 3aKOHOMEPHOCTHU
CMEHBI YKOCHCTEM

4.3

[IpupoaHsie
JOKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WU
IMPOKOJIMCTBEHHOTO JIeca.

PackpbIBaTh coliep:kaHie TEPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTreoneHO3bl, (PUTOTUIAHKTOH,
300IJTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuysl u cxemovl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHUCTEMA XBOMHOTO JIECA,
«bHo1eH03 BOT0EMAY.

Obopyoosanue: repbapuu U KOJUICKIIUU
pPAcTEHUI U )KUBOTHBIX,
MPUHAJICKAIINX K Pa3HbIM
AKOJIOTUYECKUM TpyIIIaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00Pa3yIOIIUe
pasHbie TpoUUECKHue YPOBHU

4.4 | AHTpOIIOreHHBIC AHTPOIOTE€HHBIE SKOCUCTEMBI. PackpbiBath copepkaHue TEPMUHOB U
AKOCHCTEMBI ATpPO3KOCUCTEMBL. MOHSITUI: AaHTPONIOT€HHAs YKOCUCTEMA,
VYpboskocucreMsl. bruonornueckoe u arpo’KOCHCTEMA, YPOOIKOCHUCTEMA,
X035l MCTBECHHOC 3HAUYCHUC 6I/IOp8,3HOO6pa3I/IC.
arpoIKOCUCTEM U YPOOIKOCHCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI U
bropasHoobpasue kak (akTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOHYHBOCTH dKOCHCTeM. COXPAHEHHE | cymecTBOBAHMSL.
OHMOJIOTNYECKOro pasHOOOpasHs [TpuBOANTH MpUMEPHI AHTPOIIOTEHHBIX
Ha 3emIe. HKOCHUCTEM CBOEH MECTHOCTH, OTMCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: KATPOLIEHO3Y. CpaBHUBATh COCTAB U CTPYKTYPY
Obopydosanue: KomneKuus «BpenTen | npuponnpix skocucTeM U
BOKHEUIITUX CETbCKOXO03IHCTBEHHBIX ArpOOKOCHCTEM, arPOIKOCUCTEM I
KyJIbTyp» ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpreiBath cojiepkaHnue TEPMUHOB U
riio0anbHast ['panuLibl, COCTaB U CTPYKTYypa HNOHSTUIN: Ouocdepa, )KMUBOE BEIIECTBO,

YKOCHUCTEMA 3EMIIU

onocdepsnl. JKuBoe BEIIECTBO U €T0
¢ynxun. Ocobennoctu 6nocheps! Kak

JUHAMHAYECKOE PABHOBECHE.
Ouenusars Bkiaja B. U. Bepraackoro
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r7100aTbHON YKOCUCTEMBI.
Jlunamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. 1. BepHaackumu.
Tabauywl u cxemwvr: «OO0IAs CTPYKTYpa
ouocdepr», «PacpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN IKpaH
ounochepb»

B CO3/1aHue y4eHHs 0 Ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsi,
(YHKIIUH )KUBOTO BEIECTBA OMOC(ephI
U onpeaeisITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSL.
[TpuBOIUTH MPUMEPHI TIPOSBICHHUS
(GyHKLMIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOM IeATEeTbHOCTH
YeJIoBeKa.

[lepeuncnarb ocoOeHHOCTH Ouochepsl
KaK r100ajbHOM 9KOCHCTEMbI 3eMIIU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemecTs u PackpriBath conepxaHue TEPMUHOB U
CYIIECTBOBAHUS OMOreOXNMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSTUH: TIEJIOCTHOCTH Ouochepsl,
ouochepsl (yraepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OUochepbl. OCHOBHBIE OMOTreOXUMHUYECKHUE ITUKITBI

OMOMBI CyIIH. AJIEMEHTOB, 30HATBHOCTH OMOC(EPHI,

Jlemoncmpayuu: OMOMBI.

Tabauyst u cxemwvi: «kKpyropopot OnuceIBaTh KPyroBOPOT BEIIECTB,

yriepoaa B onocdeper», «Kpyrosopor OUOTreOXUMHUUECKHUE IIUKJIBI a30Ta U

a30Ta B IPUPOJCH yriepojia B onocdepe.
OOBICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIH

4.7 | YemoBe4eCcTBO YenopeuecTBO B Onocdepe 3emitn. PackpriBaTh coziep:kaHrE€ TEPMUHOB H

B Omocdepe 3emmu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Onocdepe. ['modanbHbIE

MOHSITUM: aHTPOIIOT€HHbIE U3MEHEHUS,
HKOJIOTUYECKUIN KPU3UC, TTI00ATBHBIE
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AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpayuu:

Tabnuywvl u cxemsi: «I[IpumepHbie
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha MpUpPOAY», « BaxxHenmme nCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «[louBa — BaxkHeiIas
cocrapJsitolas onocheprn», «OakTopsl
Jerpajganuu nousy, «IlapHUKoOBBIN
abdexT», «PaKkTopbl PaIHOAKTUBHOTO
3arpsizHeHus ouocepr»; Kpachas
kHura P®, n3obOpakeHust oxpaHseMbIX
BHJIOB PACTEHHI U )KUBOTHBIX

po0OJIeMBI.

XapakTepru3oBaTh OMOCHEPHYIO POITH
YEJI0BEKA.

[IpuBOINUTH TPUMEPHI AHTPOIIOT€HHBIX
HM3MEHEHH B Ouocdepe.

OueHnBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/IYIIIHOM, BOJTHOM CPEJbI, U3MECHEHHUS
KJINMaTa, COKpaIieHus
OnopazHooOpasusi.

dopMyHpoBaTH COOCTBEHHYIO MO3UIIUIO
M0 OTHOIICHHIO K II00aJbHBIM U
PETrHOHATBHBIM YKOJIOTHYECKUM
npobJieMaM, apryMeHTHUPOBaTh CBOIO
TOYKY 3pEHUSI.

HasbiBaTh MpUYUHBI MTOSBJICHUS
MIPUPOAOOXPAHHOMN ITUKH,

PacKpbIBaTh 3HAYEHHUE MPOrpecca

JUIS1 IPEOIOJIEHUS SKOJIOTUYECKOTO
Kpu3uca

4.8

CocyuiecTBoBaHME
IPUPOABI U
YeJI0BEUeCTBA

CocyuiecTBoBaHME TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocTu 6mocdepsl. OcHOBa
paIroHaIbHOTO YIPaBICHUS
NPUPOIAHBIMH PECYPCaMU M UX
ucnoiib30Banue. JlocTikeHnss OMOJIOTHH
Y OXpaHa MPUPOJIBL.

PackpriBaTh conepxaHue TEPMUHOB U
IOHSATUH: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOJIIOLUS.
XapaxkTepu30oBaTh PaLMOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHNS KOHIEILIUN
YCTONYUBOI'O Pa3BUTHS
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Hemoncmpayuu:
Tabauyst u cxemwl: «bruocdepa u
YEITOBEK»

Hroro 4yacoB o Teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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