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®denepanbHas paboyasi mporpamma o yueoHomy npeamery «buonorus» (6a30BbIit
ypoBeHb) (mpenMerHass obOmnacte «EcTecTBeHHO-HayuyHBIE TpEIMETHI») (Hanee
COOTBETCTBEHHO — MporpamMma I0 OHOJIOTMH, OMOJOTHS) BKIIOYAET IMOSCHUTEIBHYIO
3alHUCKy, COJEpX)aHuEe O00yuYeHHUs, TUIAaHUPYEMbIE pe3yJbTaThl OCBOEHHUS MPOrpamMMbl
1o OMOJIOTHH, TEMAaTHYECKOE TIIAHUPOBAHHUE.

[losicHuTenpHAs 3aMKMCKa OTpa)KaeT OOLIME IEM U 3a/a4d U3Y4YeHUs OMOJIOTHH,
XapaKTePUCTUKY TMCUXOJIOTMYECKUX NPEANOChUIOK K €€ H3YYeHHIO O0ydaroIluMUc,
MECTO B CTPYKType Y4eOHOro IUTaHa, a TakKe MOAXOIAbl K OTOOpY CoepKaHMS,
K OTIPEJICJICHUIO TJIAHUPYEMBIX PE3YIbTATOB.

Copepxanrie  OOy4eHHs] pPacKphIBaeT COACpKATENbHBIC JIMHUH, KOTOPHIC
npeyaraTcs 1 0043aTeNIbHOTO M3Yy4YeHHUs B KaXJIOM Kjlacce Ha YPOBHE CPEIHEro
o011iero oOpazoBaHusI.

[Inanupyembie pe3yabTaThl OCBOEHUS TMPOTPaMMbl TIO OHOJIOTMH BKJIHOYAIOT
JMYHOCTHBIC, METANpeIMETHBIC PEe3yNbTaThl 32 BECh MEPHOJ] OOYy4YeHHsS Ha YpOBHE
cpenHero oO0Imero oOpa3oBaHUs, a TaKXKe MPEIMETHBIE JOCTHUXKEHUS OO0ydaromerocs
3a KaX bl To] 00y4YeHUs.

INOACHUTEJIBHASA 3AIITMCKA

[Ipu pa3paborke mnporpaMmbl 1O OHMOJOTUM  TEOPETUYECKYID  OCHOBY
JUTSL OTpeNieNIEHUsl TOIX0I0B K (DOPMUPOBAHUIO COJEpPKaHUS Yy4eOHOro mpeamera
«buonorusy COCTaBUJIN: KOHIENTYyJIbHbIE IIOJIOYKECHUS dI'ocC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, ColepKaHusl, PE3yIbTaTOB 00yUeHUS U TPeOOBaHUMN
K YPOBHIO MOJIFOTOBKH BBITYCKHUKOB, TOJIOKEHHUSI 00 OOUIMX LENsAX U MPUHIUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHEero o0Iero oopa3oBaHus
B Poccuiickoit denepannu, a Takxke MOJTOKEHHS O crienudrke 0MoIoruu, e€ 3HaYueHUU
B MIO3HAHUU >KUBOM MPUPOJIbI K 00ECTIEYEHUH CYIIIECTBOBAHMSI YEIOBEUYECKOT0 00I1IEeCTBA.
CoriacHO Ha3BaHHBIM TIOJIOKCHHSIM OTPEICTICHBl OCHOBHBIE (DYHKIIMM TPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeACTaBlICHHE O IesaxX, 00 o0Iiei crpareruu
0oOy4eHMs, BOCIUTAHUSA W Pa3BUTHSA OOYYAIOIIMXCA CPEACTBAMH y4eOHOTO MpeaMeTa
«buonorusy, ompenenseT o0s3aTENBHOE MPEAMETHOE COJEpKaHUE, €r0 CTPYKTYpY,
pacmpeiesieHre 1Mo pasjiesiaM U TeMaM, peKOMEHTyeMYIO TIOCIEI0BATEIbHOCTD U3YICHUS
y4eOHOTO MaTepHaia ¢ y9éToOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, IOTHKH
00pa3oBaTeNbLHOTO MPOIEecca, BO3PACTHBIX OCOOEHHOCTEW 00yJaronmXxcsl.

B mporpamme mo OMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpPeIMETHBIM U  TPEAMETHBIM  pe3ysibTaraM  OOy4YeHUs
B ()OpMHUPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-TTO3HABATEIILHON MEATEIHLHOCTH/yu4eOHBIX
JEeUCTBUN 00yYaroIMUXCsl IO OCBOEHUIO COJIEpKaHUsI OMOJIOTUUECKOTO 00pa3oBaHusl.

B nporpamme mo oOwuonoruu (10—11 xmaccel, 0a30BBIM YPOBEHb) peaM30BaH
IPUHITUI MPEEMCTBEHHOCTH B M3YYCHHH OMOJIOTHH, Oyiarogaps 4emMy B HeEl



IPOCMAaTPUBAETCS HATIPABIEHHOCTh HA PA3BUTHE 3HAHUH, CBI3aHHBIX C (hopMHUpOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAIlMH  JIMYHOCTH,
IKOJIOTUYECKOTO MBIIICHUS, PEACTABICHUN O 3I0POBOM 00pase *U3HU U OepeKHBIM
OTHOIICHHEM K OKpy)Xawleld NpupoaHoi cpene. [loaTomy Hapsgy ¢ u3ydeHHEM
0011e0MOTIOTUYECKIX TEOPHH, a TaKKe 3HAHUW O CTPOCHHH JKUBBIX CHCTEM DPa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIONIMX B HUX TPOIECCOB B TMPOrpaMMme
10 OMOJIOTHH yIeTICHO BHUMAaHUE UCTIOIb30BAHUIO MOTYYSHHBIX 3HAHUH B MTOBCETHEBHOMN
YKU3HHM JUTS PEIICHHS MMPUKIIATHBIX 3a7a4, B TOM YUCIIE: MPOPUIAKTUKH HACIEACTBEHHBIX
3a00/IcBaHUN YEJIOBEKa, MEAMKO-TCHETHYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 11eTIECO00Pa3HOr0 MTOBEACHHS B OKPY>KaIOIIeH TPUPOTHON Cpeie, aHaIH3a
BIIUSHUAS XO3SMCTBEHHOW JIEATEILHOCTH 4YeJOBEKAa HAa COCTOSHUE TMPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMAaHHUS K TPUKIATHON HAMPAaBICHHOCTH
yaeOHoro mnpeamera «buonorus» NPOANMKTOBAHO HEOOXOAUMOCTHIO OOecCIeYeHus
YCIIOBHM ISl PEIICHHWS OJHOW W3 aKTyaJbHBIX 3a7a4 IIKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHusi, KOTopas MpesmnonaraetT GopMupoBaHUEe y 00ydaromuxcsi CIIOCOOHOCTH
aJanTHPOBATHCS K H3MEHECHHUSM TMHAMHYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1o OWOJOTHU SIBISETCS OPUEHTHUPOM JJIi COCTaBIIEHUS PadOYMX
MporpamMM, aBTOPBI KOTOPHIX MOTYT MPEAJIOKHUTh CBOW BapHaHT IMOCIEIOBATEILHOCTH
M3Y4YCHUS W CTPYKTYphl Y4eOHOTO MaTepuana, CBOE BHUACHHE MyTel (hopMupoBaHUS
y oOyuatomuxcsi 10—11 kmaccoB mpeaMETHBIX 3HAHWUW, YMEHHM U CIOCOOOB y4eOHOMU
NESATeTLHOCTH, a TaKKe METOJAMYECKUX PEIICHWH 3a/ad BOCIHUTAHHUS W Pa3BUTHSA
cpeacTBamu ydeObHoro npeameta «buomorusy.

buonorus Ha ypoBHE CpelHEro o0IIero oOpa3oBaHUsl 3aHUMAET BaXKHOE MECTO.
OHn ob6ecnieunBaeT GopMUPOBaHKE Y 00YUAIOIINXCS TPEACTABICHUN O HAYYHOUM KapTHUHE
MHpa, pacmupser U o000IaeT 3HaHUS O KUBOM MpUPOJE, €€ OTIMYUTEIHHBIX
MpU3HAKaX — YPOBHEBOW OPTaHMU3AIIMU W DBOJIOIHH, CO3MAAET YCIOBHUS JJIS: TIO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, (GOpMHUPOBaHUS (DYHKITMOHAIBHONH TPaMOTHOCTH, HABBIKOB
3I0pOBOr0 M 0€30MacHOro 00pasa KU3HH, IKOJIOTHYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHONIEHUS K JKUBOU MIPUPOJIE U YCTIOBEKY.

bonbiioe 3HaueHwe OMOJIOTHS UMEET TaKKe I PEelIeHUS BOCIUTATEIbHBIX WU
Pa3BUBAIOIIMX 3a/1ady CpPeAHEro 001ero oOpa3oBaHMsI, COLMATU3ANMN O0YYArOITUXCS.
N3yuenne Ononoruu oOecTrieunBaeT yCJIOBUS Ui (hOPMHUPOBAHMS WHTEIUICKTYalbHBIX,
KOMMYHHKAITMOHHBIX W HWH(OPMAIMOHHBIX HABBIKOB, JACTETHYECKOH KYJIBTYPHI,
CIIOCOOCTBYET WHTETpallid OWOJIOTHYECKUX 3HAHWU C TMPEACTABICHUSAMHU W3 JPYTUX
y4eOHBIX TMPEJAMETOB, B YaCTHOCTH, (HU3WKH, XUMUU H Teorpaduu. HasBaHHBIE
TIOJIOXKEHUS O TIPEHa3HAUYCHUH Y4eOHOTro MpenMeTa « BHOIoTHs COCTaBUIN OCHOBY JIJIS
OTpeNeNeHUsT TOIXO0M0B K OTOOPY W CTPYKTYPUPOBAHHIO €ro  COJCpKaHUS,
MIPEJICTABICHHOTO B IPOTpaMMe 10 OMOJIOTHH.

Otb6op conmepkanus ydeOHoro mpenMera «buonorms» Ha 06a30BOM YpOBHE
OCYIIECTBIIEH C MO3HIMNA KyJIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOyJaromyecs: TOJDKHBI OCBOWTHh 3HAHWS M YMEHUs, 3HaUUMbIe IS (OpMHUpOBAHUS



oOwIeil KyJabTyphl, ONpEAEIAIONUE aIeKBaTHOE IOBEJIECHUE YEIOBEKA B OKpY’KarOLIEH
IPUPOJIHOM cpele, BOCTPEOOBAHHBIE B IIOBCEJHEBHOW JKHU3HM M IPAKTHYECKON
nesitenbHOCTH.  Oco0oe MecTo B 3TOM CHCTEME 3HAaHUN 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHUs, KOTOpbIE CIyKaT OCHOBOW i (OPMUPOBAHMS IPENCTABICHUM
O COBPEMEHHON €CTECTBECHHO-HAy4YHON KapTHHE MHMpPAa W LICHHOCTHBIX OPUEHTALUAX
JMYHOCTH, CIOCOOCTBYIOIIMX I'YMaHU3alMA OMOJIOTHYECKOTO 00pa30BaHUsl.

CTpyKTypupOBaHUE COJEp)KaHUS  ydyeOHOro  MaTepuaisa B IIporpaMme
no OHOJOTMM OCYIIECTBIEHO C Y4E€TOM IMPUOPUTETHOTO 3HAYEHUS 3HAHUU
00 OTJIMYUTENBHBIX OCOOEHHOCTSAX JKMBOM NPUPOIBI, O €€ YpPOBHEBOM OpraHM3aluU
Y 9BOJIOLUH. B COOTBETCTBUM ¢ 3TUM B CTPYKType yueOHOro mpeamera «buosorus»
BBIJICTICHBI CIIEAYIOIIUE COZAEp)KATelbHbIE JIMHUM: «buosorus kak Hayka. Merozsl
HayyHOro rmnosHaHus», «Kierka kak Owuosnornueckas cuctema», «OpraHusm Kak
Ouonoruueckas cucrema», «CucteMa U1 MHOrooOpas3ue OpraHMYecKoro Mupay,
«OBOJIIOUS )KUBOU ITPUPOJIBI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenps nzyuenust yueoHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJIaJICHUE
OOy4arolMMUCSl 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpraHU3aluu KHUBBIX
CUCTEM pa3HOr0 paHra u MpUOOPETEeHHE YMEHHI HCHOJIb30BaTh 3TH 3HAHUS
JUIsL TPAaMOTHBIX JEUCTBUA B OTHOLUEHUM OOBEKTOB JKMBOM MPUPOJBI U PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TPOOJIEM.

JlocTrkeHue  Lenu U3Y4YECHUS y4eOHOro npeaMera «buonorus»
Ha 0a30BOM ypOBHE 00€CIIEUNBAETCS PEIIEHUEM CIAEAYIOIUX 3a1a4:

OCBOEHHUE 00YYAIOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,
3aKOHax, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MNpaBUiIaX,  CIYXKaIlUX OCHOBOM
U1st GOPMHUPOBAHUA MPECTABIECHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpPa, O METOAAaX
HAY4YHOTO MMO3HAHUS, CTPOEHUH, MHOTOOOpa3nu U 0COOEHHOCTAX KUBBIX CHCTEM PA3HOTO
YPOBHSI OpPraHM3alliM, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX HMCCIIEIOBAHUAX
B Omooruu;

dopMupoBaHue y  OOy4alolIUXCS  [O3HABATENbHBIX, HWHTEJUIEKTYaJIbHbIX
Y TBOPYECKUX CIOCOOHOCTEN B MPOLIECCE aHAIM3A TAHHBIX O MYTSIX pa3BUTUSA B OUOIOTUU
HAay4YHBIX B3IJISII0B, MJEH U TMOAXOAOB K M3YUYEHHUIO KUBBIX CHUCTEM PA3HOIO YPOBHSA
OpraHU3alny;

CTaHOBJICHHE y OOydaronuxcsi oOmen KyJabTypbl, PYyHKIIMOHAILHON IPaMOTHOCTH,
pa3BUTHE YMEHHUHA OOBACHATH U OICHUBATHh SIBICHHUS OKPYKAIOLIEro MHUpa >KHUBOH
MPUPOJbI HA OCHOBAHUY 3HAHUM U OTBITA, OJIYYEHHBIX MPU U3YUEHUU OMOJIOTUY;

¢opMupoBaHue 'y OOy4alOmMXCi YMEHHM  WUIIOCTPUPOBATh  3HAUYEHHUE
OMOJIOTMYECKUX 3HAHUM B TPAKTUYECKOW JEATETbHOCTH YeJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUI;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXKXHOCTH IIO3HAHUS UEJIOBEKOM IKHBOMU
IPUPOJIbL, HEOOXOAUMOCTH OEPEKHOr0 OTHOLIECHUS K HEH, COOJIIO/IEHUS STUUECKUX HOPM
IIPU NPOBEIECHUN OMOJIOTHUECKUX UCCIIEI0BAHMIA;

OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TIOBBIIICHUS YpPOBHS
HKOJIOTHYECKOH KYJIBTYpPBI, 111 (GOPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;



IPUMEHEHUE TPHUOOPETEHHBIX 3HAHUNW M YMEHHMH B TIOBCEJIHEBHOM JKU3HU
JUTSL OLIEHKH TIOCJIEJICTBUN CBOEH NIEATEILHOCTH MO OTHOIICHUIO K OKPY’KaIoIlIeH cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHME U COOJIOACHHE Mep MNPOYUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oOmero oOpa3oBanusi  «buonorusi», u3ydaemas
Ha 0a30BOM YPOBHE, SABJIAECTCA 00S3aTEIbHBIM YU€OHBIM ITPEIMETOM, BXOASIINM B COCTaB
peAMETHON 00s1acTh «ECTECTBEHHO-HAYYHBIE IPEAMETHD.

OO61iee YKCIIO YacoB, PEKOMEHJAOBAHHBIX ISl M3ydeHHUs Ouoioruu — 68 4acos:
B 10 xitacce — 34 yaca (1 gac B Hezento), B 11 kimacce — 34 gaca (1 yac B Hezenio).



COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

buonorus xak nHayka. CBsi3b OWOJOTHM C OOIIECTBEHHBIMH, TEXHUYCCKUMU
U IPYTUMH €CTECTBEHHBIMU HayKaMu, (punocoueit, 3STUKOM, SCTETHUKOM 1 mpaBoM. PoJib
Ouonornn B (QOPMUPOBAHHWU COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeToapl MO3HAHUS >KUBOM TPUPOIBI (HAOMIOAEHHE, HKCIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccudukaius, MoIeIMpoBaHUE, CTATUCTUYECKAst 00pa0OTKa JaHHBIX).

Jlemoncmpayuu:
Ilopmpemuwi: Y. [lapBun, I'. Menaens, H.K. Konbios, Ix. Yorcon u ®@. Kpuk.
Tabauyvt u cxemol: «MeToIbl TO3HAHUS YKUBOW TIPUPOIBIY.

Jlabopamopnuie u npakmuueckue padomol:
[Tpaktrueckas padota Ne 1. «Mcnonb30BaHue pa3TUYHBIX METOJOB IPH U3YYCHHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. ZKuBble cUCTEMbI H MX OPTraHU3AIUA

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouojoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpas3we. YPOBHU OpraHM3aliuu OMOCHUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, IOMYJISIIIHOHHO-BUI0BOM,
9KOCHCTEMHBIN (OMOTeo1eHOTUYeCKui), OMochepHBbIit.

Jemoncmpavyuu:

Tabauyst u cxemovr: « OCHOBHBIC TIPU3HAKH KU3HI», «Y POBHH OpPTraHU3alUN KUBOU
TIPUPOIBD.

Obopyoosanue: moaenb Monekyibl JJHK.

Tema 3. XuMHUYeCKHH COCTAB M CTPOCHUE KJICTKHU

XUMHUUYECKHM COCTaB KJIETKU. XHUMHUYECKHE DJJIEMEHTBhI: MAaKpOdJEMEHTHI,
MUKPOAJIEMEHTHI. Bojia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMHA BOJIbI U MUHEPAJIbHBIX BEIIECTB B KJIETKE. [loanepxanne 0CMOTHYECKOTO
OajaHca.

benku. CocraB u crpoeHHe OeaKoB. AMHHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHumble M 3aMEHHUMbIE aMHUHOKHCIOTHI. AMHHOKUCIOTHBIA cOCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOW MOJEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOMCTBa OenkoB. buonornueckue GyHKIuu OEIKOB.

depmeHTHl — OMoJorHueckue KaTtanm3aTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIN
HEeHTp, cyocTpatHas cnenuduanocts. Kodhepmentsl. Butamunsl. OTaudus gepMeHTOB
OT HEOPraHWYECKUX KaTaJanu3aTOPOB.



VYrneBoabl: MOHOcaxapuIpl (IVIIOK03a, pubo3a MU J1€30KcHpu003a), Aucaxapuibl
(caxapo3a, Jakro3a) M  Ioyucaxapuabl  (Kpaxmall, IJIMKOT€H, LeJUIHJI03a).
buonornueckue GyHKIIUU yTIEBOIOB.

Jlunuaer: Tpurnuuepusl, pocdomunuasl, crepounsl. ['uapodunsHo-ruapoPoOHbIE
cBoiictBa. buonoruueckue ¢yHkuun nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneotuabl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu JHK. Crpoenne u ¢pynkunu PHK. Buger PHK. AT®:
CTpoeHHEe U QYHKIUU.

Iutonorus — Hayka o kietke. Knerounas teopust — mpuMep B3aMMOJEUCTBUS UIIEU
¥ (aKTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUCHHSI KICTKH.

Knerka xak menoctHas >kuBas cuctema. OOIue NMpU3HAKH KIETOK: 3aMKHYTas
HapyxHass MeMOpana, monekyabsl JIHK kak renernueckuii ammapat, cucTeMa CHHTE3a
Oernka.

Tunsl KJIETOK: yKapuOTHUYECKass M Ipokapuotuyeckass. OCOOEHHOCTH CTPOEHUs
IPOKapUOTHYECKOU KJIeTKH. Kilerounas creHka 6akrtepuid. CTpoeHUE 3yKapUOTUUYECKOM
KJeTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPhl KIETOK — KIETOYHAsd CTEHKA, TJIMKOKAJMKC,
ux ¢ynkuuu. [lnasmatuueckass memOpana, e€ cBoiicTBa u (yHkuuu. Llurommaszma
u e€¢ opraHouasl. OgHoMeMOpaHHble opraHouasl kietku: OIIC, ammapar ['ombaxw,
au30coMbl.  [lomyaBTOHOMHBIE  OpraHoOMAbBl KIETKHA: MHWTOXOHIAPHUH, IUIACTUABL.
ITpoucxoxieHue MUTOXOHIAPUN U MIacTua. Buas! minactua. HememOpaHHbIE OpraHOu bl
KJIETKU: PpUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPHUOIH, PECHUUYKH, KTyTHKU. DyHKUIMN
OpraHOMJIOB KJIETKH. BKirtoueHus.

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

Hemoncmpayuu:

llopmpempwi: A. Jleenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Luacpammol: «PacripeneneHne XMMHYECKUX DJIIEMEHTOB B HEXWBOU INPUPOIE»,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvr u cxemsl: «llepuonanueckass TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKyJbl BojAb», «buocuntes Oenka», «CTpoeHHE MOJEKYIJbl OeliKay,
«Ctpoenue pepmenTar, «Hyknennossie kuciotsl. JJHK», «Ctpoenue monexkynst ATO,
«CTpoeHue 3yKapuOTHYECKOW KIEeTKW», «CTpoeHHEe >XKMBOTHOM KIETKu», «CTpoeHue
pacTUTENIBHON KIETKW», «CTpOEHUE NPOKAPUOTHUYECKOM KIIETKW», «CTpoeHue snapa
KIJIETKHY, « YTIIEBOABI», «JIUIIHIbD.

Obopyodoeanue: CBETOBOW MHKPOCKON, OOOpyIOBaHUE Ui  MPOBEACHHUS
HAOMIOICHUH, HM3MEPEeHMI, SKCIEPUMEHTOB, MHUKpOMpENnaparbl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIETOK.



Jlabopamopnvie u npakmuueckue paoomol:

JIaboparopHast pabota Ne 1. «/3yueHne kaTaluTHYECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JIaGoparopHast pabota Ne 2. «M3yueHune cTpoeHHs KJIETOK PacTeHUM, KUBOTHBIX U
OaxkTepuil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpENapaTax U UX OMUCAHHUE).

Tema 4. ZKuzHeneATeJIbHOCTD KJIETKH

OOmeH BemecTB, WM MeTa0boau3M. AcCUMWIIIUS (TUTACTUYECKUT OOMEH)
U JUCCUMWIALUSA (PHEpPreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOr0 IIpolecca
MeTtabonusma. Poib 3aKOHOB COXpaHEHHMS BELIECTB M JHEPrMM B IOHHMaHUU
MeTabom3Ma.

Tunsl oOMeHa BewiecTB: aBTOTPOQHBIM U reTepoTpodHbId. Pons ¢epmeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

dotocunTe3. CBeToBass U TemMHOBas (as3pl oTocwHTe3a. Peaknmm porocuHTE3A.
O¢ddexTuBHOCT PoTOCUHTE3A. 3HaUEHUE (POTOCUHTE3A ISl )KU3HU Ha 3emiie. BiusiHue
yCclIoBUHM cpeabl Ha (OTOCHHTE3 M CHOCOObI MOBBILIEHUS €ro IMPOAYKTUBHOCTH
y KyJIbTYPHBIX PACTCHHH.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE OaKTepUU. 3HAaUEHHE XEMOCUHTE3a [l )KU3HU
Ha 3eMJI€.

OHepreTuueckuii oOMEH B KieTke. PaciienseHue BelecTB, BbIJIEICHUE
U AKKyMYJIHPOBAaHHUE 3HEPTUU B KIIETKE. DTalbl 3HEPreTHYECKOro oomeHa. ['nukonus.
bpoxenne u ero Buael. KuCIOpOgHOE OKHCIEHWE, WM KJIETOYHOE JIbIXAHHE.
OxucaurensHoe hochopunupoBanue. IPPEKTUBHOCTh SIHEPTETUIECKOTO OOMEHA.

Peakmmu matpuunoro cuntesa. ['enetnueckas nndopmanus u JJHK. Peamuzamms
F€HEeTUYEeCKO HHpopManuu B KJIETKe. ['€HeTHMYecKHMil KO U €ro CBOMCTBA.
Tpanckpunius — matpuusbiii cuTe3 PHK. Tpancnamus — Ouocuntes Oenka. DTambl
Tpancisiuu. KonupoBanue aMuHokucnoT. Posiabs pubocom B OnocuHTe3€e Oernka.

Heknerounsie ¢opMbl KU3HU — BHPYCHl. VCTOpUS OTKpBITHS BHPYCOB
(AI.H. HpanoBckuii). OCOOEHHOCTM CTPOECHHUSI M IKM3HEHHOTO LHMKIJIA BHUPYCOB.
baktepunodaru. bone3nun pacTeHuid, )KUBOTHBIX U YEIIOBEKA, BHI3bIBAEMBIC BHPYCAMHU.
Bupyc ummyHoneduimra uenmoBeka (BUY) — Bo3Oynurens CIIMla. OOpatHas
TpaHCKpUIILMA, peBepTa3za U uHTerpasa. [Ipodunakrtuka pacnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUM.

Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbros, [I.11. UBanosckuii, K.A. Tumupszes.

Tabnuyer u cxemovl: «Tumnbl nuTaHus», «Metabomuzm», «MUTOXOHIPHUSY,
«OHepreTuyeckuii  oOMen», «Xioporact», «Dorocuntes», «Crtpoenue JHK»,
«Ctpoenne u (QPyHKIIMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTHdecKuit Komy,
«Bupycoe», «bakrepmodarn», «Ctpoenune u xku3HeHHbIM 1uKI Bupyca CIIM]/la,
OakTepuodaray, «Pemnukarnus JJHK.

Obopyoosanue: wmonaenu-anmmkanuu «Yapoenue JHK wu  Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIeTKu», MoJenb cTpykTypbl JJHK.



Tema S. PasMHOKeHHe 1 MHAUBHUAYAJbHOE PAa3BUTHE OPraHU3MOB

KrneTounslii UK, WK )KU3HEHHBINA UK Ki1eTku. MHTepdaza u mutos. [Ipouecchl,
npoTtekaromue B uHTepdaze. Pemnmkanus — peaknuss matpuuyHoro cuuteza JIHK.
CrtpoeHre XxpoMOCcoOM. XpOMOCOMHBIN Ha0Op — KaproTHI. JIUTUIOUIHBIA U TallJIONIHBINA
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. lluToMOrMuUecKkre OCHOBBI Pa3MHOXKEHUS U
VH/IMBUIYaJIbBHOTO PA3BUTHS OPTaHU3MOB.

Jlenenue knetku — Muto3. Ctagun muto3sa. [Ipoiiecchl, mpoucxosiinye Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrMYECKHi CMBICTT MUATO34.

[Iporpammupyemasi ruGeb KIETKU — arnonTo3.

@dopMbI pa3MHOKEHHS OpPraHU3MOB: Oecroyioe W ToJIoBoe. Buubl Oecronoro
Pa3sMHOXEHHUSA: JIeJICHWE HAJBOE, I[IOYKOBAaHWE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe, BEreTaTuBHOE pa3MHOXKeHUe. VCKycCTBEHHOE KJIOHMPOBAaHUE
OpPraHU3MOB, €T0 3HAYEHHUE JIJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wMeno3a. Ilpormecchl, npoucxoasuue Ha CTaausx Meno3sa.
IToBenenne xpomocoMm B Mmenose. Kpoccunroep. buonornueckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa30BaHUs TMOJOBBIX KIETOK y >KHBOTHBIX. [losoBBIC
’KEJe3bl: CEMCHHUKHU U sSUYHUKA. OOpa3oBaHWE U Pa3BUTHE IMOJIOBBIX KJIETOK — T'aMeT
(cnmepmaro3ou, SMIEKIIETKa) — crepMaroreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHHS
SUUEKJIETOK U criepMaTo3ou10B. OmnogorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHE€  (OHTOTEHE3). OMOpHOHAIIBHOE ~ Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATIBLHOTO PA3BUTHUSI y TO3BOHOYHBIX >KHUBOTHBIX:
npo0ieHue, racTpyJsius, OpraHOT€HE3. [TocTomOpuoHanpsHOE  pa3BHUTHE.

Tunel MOCTAIMOPUOHANBHOTO Pa3BUTHUS: MpPsMOE, HENpsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZCTBA.

Poct u pa3Butue pacreHnid. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHS.

Hemoncmpayuu:

Tabauyvr u  cxemvi: «DOpMBI  pPAa3MHOKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BeretaTuBHOE Pa3sMHOXKEHUE PACTEHUI,
«Jlenenue kneTku 6akTepuity, « CTpoCHHE MOJIOBBIX KIETOK», «CTPOECHHE XPOMOCOMBDY,
«Kinerounsnii uki», «Permukanus JJTHK», «Muto3y, «Meio3y, «IIpsMoe u Henmpsimoe
pazButue», «l'amMeToreHe3 y MIIEKONMUTAIONIUX M 4eloBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».

Obopyoosanue: MUKPOCKOII, MUKpOTpenapaThl «CrniepmMaTo30u/1bl
MJICKOTIUTAIOWIETO», <«SIMIeKIeTka MIIeKonUTaromero», «Kapuokunes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeNb-anmuinkanus «Jlenenue xietku», moaens JIHK,
MOjieNTb MeTa(azHO XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue paoomol:

Jlabopatopnas padota Ne 3. «HaGmrogeHne MuTo3a B KJIETKAaX KOHYHKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopatopHuast pa6ota Ne 4. «/3ydyeHue CTpOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacieaAcTBEHHOCTh M M3MEHYHUBOCTH OPraHNU3MOB

IIpenmer u 3amaunm reHeTuku. Mcropus pa3BuTHs Te€HETUKH. Ponb muTOIoruu
¥ SMOpHOJIOTHH B CTAHOBJICHUU TC€HETHKU. BKIIai pOCCUICKUX U 3apyOCKHBIX YUEHBIX
B pa3BUTHE TEHETUKH. MeETOabl TeHEeTUKH (THOPUAOJOTUYECKUM, ITUTOTEHETUICCKUN,
MOJIEKYJIIpHO-TeHeTnYecKuii). OCHOBHBIE TeHETHYEeCKHMe TNOHATHSA. [eHeTmyeckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJICAOBAaHMUS MPU3HAKOB, YyCTaHOBJEHHbIE [. Menaenem.
MoHorubpuHoe cKpelurBaHue. 3aKOH €IMHO-00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuio noMUHUPOBaHUS. 3aKOH PACIICIUICHUS] MPU3HAKOB. [ UIIOTE3a YNCTOTHI raMeT.
[TonHOE M HEMOTHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpemyBaHue. 3aKOH HE3aBUCHMMOTO HACJECJIOBAaHMS MPU3HAKOB.
[uroreHeTnyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.  AHAIM3UPYIOIIEe
ckpenuBanue. Mcnonb30BaHUE AHATM3UPYIOLIETO CKPEUIMBAHUA [JI1 OINPEACICHUS
Te€HOTHUIIA OCOOHU.

CueruieHHOe HaclieZjoBaHue Mpu3HakoB. Pabora T. Moprana mno cuemieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyIieHue CuerieHust FTeHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHAasi TEOpHsI HACJIEACTBEHHOCTHU. | eHETUYECKME KapThl.

'enetuka mnona. XpoOMOCOMHOE OIpeaeieHrue MoJia. AyTOCOMBI M IOJOBBIE
XpoMOocOMBI. ['oMorameTHbIe U TeTEpOraMeTHBIE Oprann3Mbl. HacnenoBanue nmprus3HaKkoB,
CUEIUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BBl NI3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAsA. Posb
Cpelbl B HEHACJIEJCTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKAa MOIUMDUKAITMOHHON
W3MEHYMBOCTH. BapuwanMoOHHBIM psg W BapualnMoHHas KpuBas. Hopma peakuunm
npu3Haka. KolndyecTBeHHbIE M KAYECTBEHHBIEC MPU3HAKU U X HOpMa peakiuu. CBOMCTBa
MOAU(UKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBennas, wiM TeHOTUIUYECKAas, HW3MEHYUBOCTh. KoMOWHAaTHBHAs
M3MEHYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHONW M3MEHUYMBOCTH.
MyTtanuonHnass u3MeH4uBOCTh. Kraccudukamuss MyTtauuil: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W nOpuuuMHBL MyTanuil. MyTareHHble  (akTopbl. 3aKOH
FOMOJIOTHYECKUX PSAZIOB B HAaceACTBEeHHOM n3MeHnunBoctu H.U. BaBuiosa.

BHesnepHasa HacneACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun uenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA!
reHeaJoTUUeCKUi, OJIM3HEIIOBBIM, IMTOTEHETUYECKUN, OMOXMMUYECKHUH, MOJICKYJISIPHO-
TE€HETUYECKUI. CoBpeMmeHHOE ONpEICIICHUE FE€HOTHUINA! MIOJTHOT€HOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMPOBAaHHE, B TOM uucie ¢ nomombto [II[P-ananu3a.
HacnencrBenHnie 3a001eBaHNs YSJIOBEKA: T€HHBIE 00JI€3HU, O0JIE3HU C HACJIEACTBEHHOM
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MPEAPACIOIOKEHHOCTbIO, XpPOMOCOMHBIE OoJie3Hn. CoMaTHYECKHEe M TEeHEPaTHBHBIC
myTtarui. CTBONOBBIE KJETKH. [IpUHIUIIBEI 340pOBOTO OOpa3a KU3HH, JUATHOCTHKH,
npodUIaKTUKA M JICYCHUsS TEeHETHYeCKUX Ooje3Hedl. MeauKo-reHeTHIecKoe
KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKHA B MPEAOTBPAILICHUU U JICYECHUH
FeHEeTUYECKHUX 3a00JIEBaHNH YEI0OBEKA.

Hemoncmpauyuu:

llopmpemwvi: I'. Mennennb, T. Mopran, I'. nge @puz, C.C. YerBepuKoB,
H.B. Tumodees-Pecosckuii, H.W. BaBuios.

Tabauyvl u cxemvl: «MOHOTHOPUIHOE CKPEIIMBAHWE M €r0 IUTOTCHETHYECKAs
OCHOBa», «3aKOH PAaCUICIUIEHHWS M €ro UUTOTC€HETUYECKAas OCHOBA», «3aKOH YHUCTOTHI
ramet», «JluruOpugHoe ckpemmBaHue», «llutonmorndeckre OCHOBBI AUTHOPUIHOTO
CKpemuBaHusa», «Menosy, «BzaumonencTBue aienbHBIX TEHOBY», «l'eHeTndeckue
KapThl PAcTEHUM, JKMBOTHBIX M YEJIOBEKa», «leHeThka mona», «3aKOHOMEPHOCTHU
HaCJIEJIOBaHUsI, CIICTUICHHOTO C MOoJIoM», «KaproTumsl yenoBeka U KUBOTHBIX», «BUIIbI
W3MEHYUBOCTHY, «MoaudukaimonHas u3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTnKa rpynn KpoBu», «MyTallnoHHAS U3MEHYUBOCTHY.

Obopydosanue:  MoJenu-anmvkanuu  «MOHOTUOPUIHOE  CKpELIMBAHUE,
«Hemonmunoe  nomuHMpoBanue»,  «JluruOpuaHoe  ckpemmBanue», «llepexpéct
XPOMOCOM», MHKPOCKON W MHKpompenapaT «Jlpo3zodunay (Hopma, MyTtanuu (GopMbl
KpBUIbEB M OKPACKH Tela), repbapuil «I'opox moceBHOi».

Jlabopamopnvie u npakmuueckue padoomoi:

JlaGopatopnas pabdora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTUOPUTHOTO CKPELIMBAHUS Y Ip030(UIIbl HA TOTOBBIX MUKPOTPENapaTaxy».

JlabopatopHas pabora Ne 6. «3ydyenue mMoaudUKamOHHON U3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW.

JlabopaTopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(Hiibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktruueckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJOCIOBHBIX YEJTOBEKAY.

Tema 7. Cenexuus oprann3MoB. OCHOBbI 0HOTEXHOJIOTHH

Ceneknuys Kak HayKa v IpoLecC. 3apOokKIAECHUE CEIEKIUN U IOMECTUKALMSA. Y YEHUE
H.W. BaBunoBa 0 1eHTpax MPOUCXOXKICHUS M MHOT000pa3usi KyJIbTYPHBIX PAaCTCHUH.
L{eHTpBI IPOUCXOXKACHHS TOMALTHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/bl CENEKIMH. MacCoBbId M HWHANUBUIAYAIbHBIH OTOOPHI
B CENCKIHMM pACTEHUW U KUBOTHBIX. OIllEHKa 3KCTEphepa. bIMU3KOPOICTBEHHOE
cKkpeuiuBanue — MHOpuauHT. Yucras nuHus. CKpelMBaHue YUCThIX JUHUM. ['eTeposuc,
wii rubpuaHas cuina. HepoacTBeHHoe ckpenuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanys u e€ ycrnexu. MICKyCCTBEHHBI MyTareHe3 M IMOJIyYeHHUE MOIUILIOUIOB.
JIOCTHKEHUs CEJIEKLIUNA PACTEHUH, JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHOIOTHs KaK OTpaciib MPOU3BOACTBA. | €HHas HHKEHEPUs. DTanbl CO3AaHUS
pexomOunanTHo JIHK u TpaHcreHHsix opranu3moB. KieTouHass MHKeHEpUS.
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Knerounsle KyabTypbl. MHUKpPOKJIOHANIbHOE pa3MHOkeHHEe pactenuil. KinoHupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  DKOJOTHYECKHUE
u aTHYeckue npodsieMbl. MO — renetnyecku MOAUGPUIUPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemwi: H.U. BaBunos, U.B. Muuypumn, I'.J1. Kapneuenko, M.®. 1BanoB.

Tabauywl u cxemsi: kapTa «L{eHTpBI IPOUCXOKIECHUA U MHOTO00Pa3us KyJIbTYPHBIX
pactenuit», «llopoapl mOMamIHMX KUBOTHBIX», «(CopTa KyJIbTYpHBIX PpacTCHUI»,
«Otnanénnas rudbpuauzanus», «Padboter akagemuka M.®. liBanoBay, «I[lomumionausy,
«O0bekThl  OmotexHosorun»,  «KierouHele  KyJabTyphl W KJIOHUPOBAHHE,
«KoHCcTpynpoBaHue 1 NepeHoC FeHOB, XPOMOCOM.

ObopydosaHnue: MYJSIKU TIOJI0B M KOPHETUIOAO0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03UCTBEHHBIC PACTCHUS.

Jlabopamopuvie u npakmuueckue paoomoi:

Okckypeusi « OCHOBHBIE METOJIbI U JJOCTHKEHHUS CEJIEKIUA PACTEHUI M KUBOTHBIX
(Ha CeNeKUHOHHYI0 CTaHIUIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATEIbHBINA Y4YacCTOK,
B TEIUTMYHOE XO3AUCTBO, Ta00OPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO ILICHTPA)».

11 KJIACC

Tema 1. IBoTrOLHOHHAS OHOJIOTHA

[IpeanocbuUIKM BO3SHUKHOBEHHS SBOIIOLIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPUS U
e€ MecTo B Ouonoruu. BiusiHue 3BOTIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX
HayK.

CBuzerenbctBa  dBONMIONUU.  [laleOHTONIOTMYECKHE:  TMOCJIEI0BATENbHOCTh
MOSIBJICHUS. BUJOB B  MAJCOHTOJOTMYECKON  JIETOMUCH, TMEpeXoaHble  (OpPMBI.
buoreorpaduueckue: cxoacTBo u paznuure ¢hayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M pa3iuuus SMOPHUOHOB pPa3HbIX BHUJIOB
NMO3BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  aHAJIOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OUOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTed Yy BcCeX
OpraHU3MOB.

OBomounoHHas Teopus Y. JlapBuHa. [Ipeanocsuiki BOSHUKHOBEHUS JapBUHU3MA.
JIBVOKyIre CUJIBI DBONIONUMK  BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKCHHE
OpH  OTPAaHUYECHHOCTH  PECYpPCOB,  HeompeaenéHHas  H3MEHYHMBOCTh, OopbOa
3a CyIIECTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunretnueckas Teopus 3Bostonuu (CTD) u e€ 0OCHOBHBIE TTOJIOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U SBOJIIOLINH.

JBrokyuye cuisl ((hakTopbl) IBOIIOIMU BUIOB B ITpUpoie. MyTallMOHHBIN IIPO1IecC
1 KOMOMHATUBHAS U3MEHYUBOCTD. [lomyisiiinonHbIe BOJIHBI U Apeiid reHoB. M3omsamus u
MUTpaLHs.

EctectBenHbIi 0TOOP — HanpaBIsAOMIMiA (hakTop 3BOIIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.
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[TpucnocobneHHOCTh  OPraHM3MOB  Kak  pe3yiabTaT HBojtonuu. [Ipumepsl
IPUCIIOCOOICHUN y OpraHu3MOB. ApOMOP(O3bl U UIUO-aJaNITAIIH.

Bun u Bugoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUTOOOPa30BAHUA:
reorpaguuecKoe, IKOJIOTHUECKOE.

Maxkpospomoriusi.  Dopmbl  sBomrouMu:  (QuUIeTHUYECKas,  JIWBEPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMoCTh 3BOJIONUH.

[IpoucxoxaeHnue OT HeCNEeUUAIN3UPOBAHHBIX MpeakoB. IIporpeccupyromias
crienyanu3anysa. AJanTUBHAS pajnaIusl.

Jemoncmpavyuu:

Ilopmpempui: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkenp, ©. Mromiep, A.H. Ceepuos.

Tabnuysl u cxemol: «Pa3BUTHE OPraHUYECKOTO MUPA HA 3eMIie», «3apOIbIIIu
MO3BOHOYHBIX XUBOTHBIX», «ApxeonTtepukc», «Dopmbl O0pbObI 3a CyIIECTBOBAHHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOTO00Opa3ue COPTOB pacTeHUi», «MHOTO00Opa3ue mopos
KUBOTHBIX», «llomymsauun», «MyTanMOHHAs W3MEHUYUBOCTHY, «ApOMOPGO3bI»,
«Mnunoananramuuny, «O0mas aerenepanusy», «JIBrmwkyume cuibl 3Boonuny, «Kapra-
cxemMa Mapupyta myremectBuss Y. Jlapeuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucnocoOEHHOCTh ~ OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTUYECKOE BUA000OPA30BAHUE.

ObopydosaHue. KOJIEKIMSI HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPACKH, HAOOp
IJIOJI0B U ceMsiH, Kosuiekuusi «IIpumephl 3alllMTHBIX MPUCIIOCOOIEHUN Y KMBOTHBIX),
mMozenb «OCHOBHbIE HAampaBlIeHUS HBOMIOLUM», O00BEMHas Mojaenb «CrpoeHue
TOJIOBHOT'O MO3T'a TO3BOHOYHBIX).

buoreorpaduueckast kapra Mupa, KOJUIEKIUs «POpMbl COXPAHHOCTH UCKOTIAEMBbIX
KUBOTHBIX W PACTEHMI», Mojenp ammuiukanus «llepekpéct Xxpomocom», BIaKHbIE
npenapatbl «Pa3BUTHE HACEKOMOTo», «Pa3BUTHE JATYIIKW», MUKpOIpenapar
«JIpozoduna» (Hopma, myTanuu GOpMbI KPbLIILEB U OKPACKHU TeNa).

Jlabopamopnsie u npakmuueckue padomot:

JlaGopatopnas pabdota Ne 1. «CpaBHeHHE BHUJOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIOY.

JlaGopatopnas pabora Ne 2. «Omnmcanue MIPUCTIOCOOJICHHOCTH OpraHu3Ma
U € OTHOCUTEIIHPHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE 'KU3HU HA 3emuie

JloHaydHbI€ TIPEACTABICHHUS O 3apOXKICHUM JKU3HU. HayuHble Trumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJjie: abUoreHe3 M MmaHcrepMus. XUMHUUYECKas SBOJIIOLMSL.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUUYECKOW HdBomronuu. HadanbHble dTambl  OHOJIOTHYECKOM
spomonuu. I'mnoreza PHK-mupa. ®dopmupoBaHne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE TMpPOTOKIETKU. llepBble kieTtkm m ux sBomonusa. PopmupoBaHHE
OCHOBHBIX I'DYIIII )KUBBIX OPIraHU3MOB.

14



Pa3Butne xwn3Hu Ha 3emse mno spaM M nepuoaaM. Karapxen. Apxenckas
U npotepo3oiickas 3pbl. [Taneo3oiickas spa u e€ nepuoabl: KeMOPUNCKUNA, OPIOBUKCKHIA,
CHJIYPUMCKHM, NEBOHCKHUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3so30¥ickas 3pa 1 €€ NepUoabl: TPUACOBBIM, IOPCKUI, METIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MajleOr€HOBBIN, HEOT€HOBbBIM, AHTPONOTEHOBBIH.

XapakTepucTuKa KiuMaTa W TeoJIOTMYECKUX MpoueccoB. (OCHOBHBIE 3Tarlbl
ABOJIIOLIMU PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMop(}o3bl y paCTeHHI U KUBOTHBIX.
[TosiBneHne, pacuBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MuUpa Kak OTpaxeHue 3BoJouud. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOLMS 4YeNlOBEeKa. AHTpPOIOJOTHS Kak Hayka. Pa3BuTue mnpencraBiieHUN
0 MPOUCXOKACHUU YeIoBeKa. MeTo bl u3yueHus aHTpororeHesza. CxoIcTBa U pa3anyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuiibl (pakTopsl) aHTpororenesa. HacnencrBeHHass MU3BMEHUUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HMU, W3TOTOBJICHHE OPYIUU TpyHa,
MBIIUICHUE, PEYb.

OCHOBHbBIE CTaguM W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YelloBeK
yMenbi, YeloBek mpsaMoxoasini, YermoBek HeaHAepTalbCKuK, YEI0BEK pa3yMHBIM.
Haxonku mckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BporneougHas (eBpasuiickas),
HErpO-aBCTpaJIonHasl (PKBATOpPHANIbHASI), MOHTOJOMJIHAA (A3MATCKO-aMEpUKAHCKas).
YepThl NpUCHIOCOOJEHHOCTH NPEACTaBUTENICH YEJIOBEYECKMX pac K YCIOBUSIM
cyuiecTBoBaHus. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma.

Hemoncmpavyuu:

Ilopmpempwi: ®@. Penu, JI. ITactep, A.1. Onapun, C. Muep, I'. FOpu, Y. JapBuH.

Tabnuyvt u cxemovl: «BosHukHOBeHHMe ConHeuyHON cucTeMbl», «Pa3Butne
opranmyeckoro  mupa»,  «Pacturenbnas  kimerka»,  «KuBOTHasT  KJETKay,
«ITpokapunotnueckas kinetka», «CoBpeMEHHass CHCTEMAa OPraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUSI YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bIHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOTHUYECKUX HAXOJIOK MPEAKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHeimme moan», «JpeBHue moam», «llepBbie  COBpEMEHHBIE  TIOANY,
«YenoBeueckue pacobh».

Obopyoosanue: mymnsixu «lIpoucxoxxnenue venoBeka» (OIOCThI aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHIepTaliblla, KPOMAHBOHIIA), CICTKU WM U300PKEHUS] KaMEHHBIX
OpyAHMii  TIEPBOOBITHOTO  YeJOBeKa  (KaMHHU-YOIIEPhI,  pyOwmwmra,  ckpebdia),
reOXpoHOJIOTuYecKas Tabnuia, KoJuleKius «DopMbl COXPAHHOCTH HMCKOTAEMBIX
KABOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomol:
[IpakTnyeckas pabora Ne 1. «V3ydeHue HCKOMAEMbIX OCTAaTKOB pPacTEHUU
Y )KUBOTHBIX B KOJUICKIIHSIX).
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DKcKypens «IBOJIOIHS OPraHMYECKOro MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYUHBbIH
WJIM KpaeBeIUECKUI My3€eil).

Tema 3. OpranusMsbl H OKpPY:KaOIIas cpeaa

DKoJIOTHSl KaK Hayka. 3aJayd W pas3fiesibl AKOJOTMU. MeToabl 3KOJOTMYECKHX
UCCIIEJOBaHHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAS, TMOYBEHHAS,
BHYTpHUOpPraHU3MEHHasI.

Oxonornueckue  ¢aktopbl.  Krnaccudukamuss — 3Kojgoruueckux — (PpakTopoB:
abumoTHYeCKUe, OMOTHYECKUE W aHTPOIOreHHbIe. J[eCTBUE AKOJOTHYECKUX (haKTOPOB
Ha OPraHU3MBI.

AbGuoTtnueckue (GakToOpbl: CBET, TEMIIEPAaTypa, BIAXKHOCTb. DOTONMEPUOIU3M.
[Ipucnoco6neHus: OpraHu3MoOB K JIEUCTBUIO a0MOTHYECKUX (pakTOpoB. buonorudeckue
PUTMBI.

buotnueckue ¢daxktopsl. Bujibl OHMOTHYECKHUX B3aMMOJACHCTBUM: KOHKYPEHIIUS,
XUIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasuTusMm, koomepamusi, MyTyalau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHne OWOTHYECKMX  B3aWMOJCWUCTBUU I CYHISCTBOBAHHSI  OPTaHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTEPUCTUKH MOMy i, OCHOBHBIE TTOKA3aTENN MOMYJISIIUH:
YHCJIEHHOCTb, INIOTHOCTh, POK/IaEMOCTb, CMEPTHOCTh, MIPUPOCT, MUTpanud. JMHaMHUKa
YHCJIEHHOCTH MOMYJISILIMU U €€ PeryJssiusl.

Hemoncmpayuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. I'ekkelns.

Tabnuyvt u cxemwvi: kapta «llpupomnsie 30HBI 3eMiu», «Cpeabl 0OUTaHUSA
opranusMoB»,  «®oronepuoauszm», «llomynsaunm», «3aKOHOMEPHOCTH  pOCTa
YUCJIIEHHOCTU NONYJsUuU UHDY30puu-Tyhenbkny, «IlunieBbie nenm».

Jlabopamopnvie u npakmuueckue padoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOEHHOCTH pacTEHUM
U3 Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[loacu€r MIOTHOCTU MOMYJIALMA pa3HbIX BUIOB
pacTEHUI».

Tema 4. Coo01ecTBa 1 IKOJOTMYECKUE CHCTEMbI
CoobmiectBO opranu3sMoB — OuorieHo3. CTpyKTypsl OWOIIEHO3a: BUIOBa,
MPOCTPAaHCTBEHHAs, Tpouueckas (nuiuenasi). Buabl-noMmuHantel. CBsi3u B OMOLIEHO3E.
DKOJOTHYECKHUE CUCTEMBI (3KOCHCTeMBI). [ToHsITHE 00 3KOCHCTEME M OMOTE€OIIEHO3E.
OYHKITMOHAIBHBIE KOMITOHEHTBI SKOCHCTEMBI: TTPOIYIICHThI, KOHCYMEHTBI, PEAYIICHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B 3kocucteMe. Tpodudeckue (MUIIeBbIe) YPOBHU
skocucteMsl. [Iumesie ey u cet. OCHOBHBIC TTOKA3aTeNId AYKOCUCTEMBI: OroMacca,
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OPOAYKUHUSA. OKOJOTUYECKUE MHPAMHUJIbl: MPOIYKIIHMHU, YHUCIECHHOCTH, OMOMAacCCHI.
CBolicTBa 3KOCHUCTEM: YCTOMYHUBOCTh, CAMOpPETYJIsius, pa3BuTHe. CyKiieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep M pPEK. DKOCHCTEMa XBOWHOTO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTE€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpbOoskocucTeMsl.
buonoruueckoe u X03iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (Qaktop ycroWuumBoctH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenue B.U. Bepuanckoro o 0uocdepe. ['panuiibl, cOcTaB U CTpyKTypa Ouocdepsi.
XKupoe BemectBO M ero QyHkuuu. OcobeHHocTH Ouochepbl Kak TII0O0ATbHOU
AKOCHCTEMBI. J[nHaMuueckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XMMUYECKHE LIUKIIBI 3JIEMEHTOB (yIiiepo/ia, a30Ta).
3oHabHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTPOINMOTEHHBIE M3MEHEHUsT B Ouocdepe.
['o6anbHbIE K0JIOTHYECKUE TPOOIEMBI.

CocymiecTBoBaHHE TPUPOJIBI U yesoBedecTBa. CoxpaHeHne OHMOopa3Ho00pas3ms Kak
OCHOBa yCcTOH4YMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOTO YIPABICHUS MPUPOTHBIMU
pecypcamu M UX UCIONIb30BaHue. JJOCTHKEHNs OMOJIOTHHU M OXpaHa MPUPOJIBL.

Jemoncmpayuu:

Ilopmpempwi: A. Jlx. Tencnu, B.H. Cykaué€s, B.11. Bepnaackuii.

Tabauyvr u cxemwvi: «llumesble nenu», «bHOLIEHO3: cOCTaB M CTPYKTypay,
«IIpuponnbie cooOmectBa», «llenu nuranusy, «OKoIOrMYecKass MHUPAMUTIAN,
«buocepa u uenoBexk», «IKocucTeMa HIMPOKOJIHUCTBEHHOTO Jeca», «IJKocucTema
XBOMHOTO Jecay, «brouneno3 Bogoémay, «ArpoueHos», «lIpumepHbpie aHTPOIIOrEHHBIE
BO3JCUCTBUS Ha NOpupoay», «BaXHeWIIMe WCTOYHHUKHA 3arps3HEHHs BO3AyXa U
IpyHTOBBIX BoA», «llouBa — BaxHeilmas cocTtaBistomas Ouochepb», «PakToOpbl
nerpaganuu nouBy, «llapaukoBsiil 3¢ dexTy, «DakTophl paaAOaKTUBHOTO 3arps3HEHUS
ouocdepnr», «O01Ias cTpykTypa omnocdepoi», «Pacnpoctpanenue xxu3Hu B 6uochepe»,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopot yriaepona B 6uochepe», «Kpyropopot
a30Ta B IPUPOJAEN.

Ob6opynoBanue: Monenb-ammiukanus «Tunuunaele OUOLIEHO3BI», Tepbapuii
«PactutenbHble COOOIIECTBa», KOJUIEKIMU «buoleHo3y», «BpeauTenn BakHEUIIMX
CENIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu U KOJJICKLIUU PACTEHUN U >KUBOTHBIX,
MIPUHAJICKANIME K PAa3HbIM 3KOJIOTMYECKUM IpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®enepanuu, n300pa>keHUsI OXpaHIEMbIX BUIOB PACTEHUN U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TPOI'PAMMbI
11O BUOJIOTUN HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBiauBarOTCA TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJarouMucs MporpaMM  CcpeaHero  oomero  oOpa3oBaHUs:  JIMYHOCTHBIM,
MeETaIrpeAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbDI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUS mHpeamera «bHOIOTHS»
BBIJICJICHBI CJIENYIONIME COCTAaBISIONIME: OCO3HAHHE OOYYaIOIUMUCS POCCUHUCKON
rpakIaHCKOW HJICHTHYHOCTH — TFOTOBHOCTHM K CAMOPA3BUTHUIO, CaMOCTOSITEIIbHOCTU
U CaMOOTPEJIETICHUIO, HATMYME MOTUBALIMU K 00YyUYEHHUI0 OMOJIOTHH, LIeJICHAIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TPAJULMK  pa3BUTHUA  OHOJOTMYECKOrO0  3HAHHUS, TOTOBHOCTh
U CIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TPUCYIIMMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHMs,
HaJM4Yue SKOJOTMYECKOro IMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IEIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSI TmpeaMera «buonorus» mocturaroTcs
B CIMHCTBE Yy4yeOHOM ¥  BOCIUTATEIBHOM  JEATEIILHOCTH B  COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUUCKUMHU COIUOKYJIBTYPHBIMHU, UCTOPUUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMH B OOIIECTBE NpaBUWIaMH U HOpPMaMu
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUA U
CaMOpPa3BUTHS, PA3BUTUSI BHYTPEHHEW MO3UIIMU JTUYHOCTH, MATPUOTHU3MA, YBAKCHUS
K 3aKOHY W MPAaBOMNOPSIKY, YEJIOBEKY Tpyda U CTaplIeMy ITOKOJEHUIO, B3aUMHOTO
YBaXXEHUS, OCEPEKHOrO0 OTHOUIEHUS K KYyJIbTYPHOMY HAaCIEIUI0 U TPAJULMAM
MHOTOHAIIMOHAbHOrO Hapoaa Poccuiickoir ®Denepaiuy, TpPUPOAE U OKPYKAIOILIEH
cpene.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI yuyeOHOro mnpeamera «buosiorus» mgOJKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOy4Yaromuxcsi  pyKOBOJCTBOBATHCS
chOpMHpPOBaHHONW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIMI, TO3UTUBHBIX BHYTPEHHHUX YOCXKICHUN, COOTBETCTBYIOIIUX TPAAUITUOHHBIM
IIEHHOCTSIM POCCHUHCKOr0 0O0IlecTBa, PACHIMPEHUE >KU3HEHHOTO OIbITa M OIbITA
JNEATENbHOCTH B TMPOLIECCE PEANM3alMd OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOMN
NEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpamaaHCcKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKJIAHCKON TMO3UIMKM OOydYaromerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB W OO0S3aHHOCTEH, yBa)KEHHE 3aKOHa
Y TIPABOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATENbHOCTH MPU CO3JIaHUU Yy4E€OHBIX
MPOEKTOB, PEIICHUHN YYEOHBIX M MMO3HABATENIbHBIX 3a7a4, BBINOJHEHUHA OMOJOTHUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAEIATh COOCTBEHHYIO IMO3WIMIO 1O OTHOIICHHWIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBATb B CBOUX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIOACH C pa3HBIMU YOEKICHUSIMHU, KYJIbTYPHBIMHU IEHHOCTSIMU U
COLUAIBHBIM IOJIOKECHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
II03HABATEbHBIX U UCCIEAOBATEIILCKUX 33/1a4, YBAKUTEIBHOTO OTHOIIEHUSI K MHEHHIO
OTITIOHEHTOB TP OOCYKIEHNUHU CITOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJEPIKAHMUS,

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOW NEATEIBbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKOW TPAXTAHCKON WICHTUYHOCTH, TATPHOTHU3MA,
YBaXEHHSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH nepen PoamHol, ropmoctu
3a CBOM Kpail, CBOO PoauHy, CBOM S3bIK W KyJbTYpPYy, MPOIUIOE W HACTOAIICE
MHOI'OHAIIMOHAIBLHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEOUI0O W MNaMATHUKAM HPHUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBIICHUE U PA3BUTHE
OMoJIOTUY, TTOHUMAHUS 3HAYCHUS OWOJIOTMH B MO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEeKa U COBPEMEHHOI0 00I1IeCTBa;

ujeiiHas yOexkAEHHOCTh, TOTOBHOCTh K CHyKeHMI0 u 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) XTyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAHHE JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;
CIIOCOOHOCTh OIICHMBATh CHUTYaIlMiI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTHY;

OCO3HaHWE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO  OYIyIIEro;
OTBETCTBEHHOE OTHOLIECHUE K CBOMM POIUTEISAM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O NMPHUHATHS LEHHOCTEHM CEMEMHOW XU3HU B COOTBETCTBUU C TPAAULIUSAMHU

HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPYy, BKIIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IMMOHUMAHUE SMOIMOHAIBHOTO BO3JEUCTBUS >KUBOM MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTbH K CAMOBBIPAKCHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISThH
Ka4eCTBa TBOPUYECKOW JIMYHOCTH;
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5) puzuyeckoro BOCIUTAHUSA, (POPMHUPOBAHUS  KYJLTYPbI 30pPOBbS M
IMOLMOHAJIBLHOIO 0JIAaroNnoJyYns:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro odpaza >KU3HHU (310pOBOE
MUTaHWE, COONIOZICHNE TUTHCHUYECKUX TMPaBUI M HOPM, COAIAHCUPOBAHHBIN PEXUM
3aHSATHI U OTIIbIXA, peryisipHas pu3ndyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY W TICHXUYECKOMY
310POBBIO;

MOHUMAaHUE [EHHOCTHU TMPaBUJI WHIAWBUIYATIBHOTO W KOJUIEKTHBHOTO O€30TaCHOTO
MOBEACHUS B CUTYalUsX, YTPOXKAOIIMX 3I0POBbIO U KU3HHU JIFOJIEH;

OCO3HaHWE TMOCIHEACTBUH U HENPUSITHS BPEAHBIX MNPUBBIYEK (YMOTpeOJIeHUs
AJIKOTOJIs, HAPKOTUKOB, KypEHHS);

6) Tpya0BOro BOCIMTAHUA:

TOTOBHOCTbH K TPYAY, OCO3HaHUE IICHHOCTH MacCTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTb K AKTHMBHOM JIESITEIBHOCTH TEXHOJOIMYECKOM U COLUAIBHON
HaIPaBJICHHOCTHU, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO JIESITEIIBHOCTD;

WHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU JeATEIbHOCTH, yMEHUE
COBEpIIIAaTh OCO3HAHHBIN BBHIOOp OymyIeid nmpodeccuu U peaqn30BhIBaTh COOCTBEHHBIE
KU3HEHHbIC TUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTIHKCHUU
BCEH KM3HU;

7) 3K0JI0OrHYeCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 11e1ecoo0pa3Hoe OTHOILIEHHE K MPUPOJE KaK HCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICEHUE  YPOBHSA  JKOJOTMYECKOM  KYJIbTYphl: TNPUOOPETEHHE  OMbITa
IJIAHUPOBAHHUS MTOCTYNKOB M OLICHKH MX BO3MOXHBIX MOCJIEACTBUN I OKPYKAIOLIEH
Cpensl;

OCO3HAHHWE TJOOAIBHOTO XapakTepa OJKOJOTUYECKUX MpoOJeM U MmyTed ux
pelieHus;

CIIOCOOHOCTh MCTOJIB30BaTh MPUOOpETaEMbIe NMPU U3YUYEHUH OWOJIOTUU 3HAHUS U
YMEHUS TIPU PEIICHUN MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBHBIM MPUPOIOTIOIH30BAHUEM
(cobOnroneHue TpaBUJ TIOBEACHUS B TMPUPOJE, HAMPABICHHBIX HA COXPaHEHHE
paBHOBECHUS B 9KOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMNPUATUE ACUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOWIEH NPUPOAHON
cpene, yMEHHE TMPOTHO3MPOBATH HEOJATOMPHUATHBIE SKOJOTUYECKUE TIOCIEIACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAIATh UX;

HaJU4Yue€ Pa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTUYECKOU KYJIbTYPHI,
OMbITA JIESITEIBHOCTU SKOJOTMYECKOM HAIMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMM B TI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTHUYECKOHN AEATETbHOCTH SKOJIOTMYECKON HAMPABICHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKW W OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOTO HA JHAJIOTe KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHKUE SI3BIKOBOM W UYWTATEIhCKOW KYyJIbTYphl KaK CpeACTBa
B3aMMOJICUCTBUS MEX/1Y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHe CeUPUKN OMOJIOTHH KaK HayKH, 0CO3HAHUs €€ posiu B (popMHUPOBAHUU
palMOHANBHOTO HAYYHOTO MBIIUICHHS, CO3JMaHWM IIEJOCTHOTO  TIPEJICTaBICHUS
00 OKpY’KaroIlleM MHUpPE KaKk O €IMHCTBE MPUPOJIBI, YeTIOBEKAa U 00IeCTBa, B MO3HAHUHT
MPUPOIHBIX 3aKOHOMEPHOCTEH HW PEIICHWH TPOOJIeM COXpaHEHUS IPUPOTHOTO
paBHOBECHS,

yOeKIEHHOCT, B 3HAYMMOCTH OHWOJIOTMHM JUIsl COBPEMEHHON IMBUJIM3AIUU:
obOecrieueHsT HOBOTO YpPOBHS pa3BUTHS MEIMIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEIIaTh PECYpCHBIE MPOOIEMbl PAa3BUTHSI YEIOBEUECTBA,
MOWCKa MyTel BBIXOAA U3 TJIOOAIBHBIX HKOJIOTHYECKUX TMpobOieM u olecreueHus
nepexoqa K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HMCIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TIOJIYYCHUHM OMOJIOTUYECKUX 3HAHUU B IEJSX TMOBBIMICHUS
o01Iel KyJIbTYphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIMOHATBLHOM T'PaMOTHOCTH  OOydawmommxcs, GOpMUpyeMON MNpU HU3YYECHUU
Ouosoruu;

MOHMMAaHUE CYIITHOCTH METO/IOB MTO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIh30BaTh MOJTy9acMbIe 3HAHUS JIUIS aHAJIN3a U OOBSCHEHUS SBICHUN
OKPYXAIOIIEro MHpa W TPOWCXOASAIMX B HEM W3MEHCHHWW, YyMEHHUE JeNnaTh
000CHOBaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAY4YHBIX (DaKTOB M HUMEIOIIUXCS JIaHHBIX
C TICJIBIO TIOJTYYCHHS TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIEHO UCIIOJIb30BaTh OMOIOTHUECKHUE 3HAHUS JIJISl PEIICHUS
po0sieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE I[EHHOCTH HAy4YHOW JIeITEbHOCTH, TOTOBHOCTh OCYIECTBISATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHIYAIHHO U B TPYIITIE;

TOTOBHOCTb M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPAa30BAHMIO,
K aKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHHMK MO0 OMOJIOTHH B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATHBI

MeramnpeaMeTHbie pe3yiabTaThl OCBOCHHS YyueOHoro mpeamera «buomorwsy
BKJIFOYAIOT: 3HAUYMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEeHAYyYHbIE TMOHATUSA, OTPaXKAIOUIUE
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPa U CICIIU(UKY METOIOB MTO3HAHUS, UCTIOIH3YyEMBbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTus, SIBJIEHUE, MPOLECC, CUCTEMa, HAYyUHbIN
(dakT, IpUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHNUE,
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HaOJI0IcHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX), YHUBEPCAIbHbIE yueOHbIE IEUCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC, PETYJIATUBHEIC), o0ecreYnBaroIIne
dopmupoBanre (YHKIMOHAILHOW T'PAMOTHOCTH M COIMAJIBHOW  KOMIICTCHIMH
oOydJarornmxcs, CIIOCOOHOCTH oOydJaroImxcs UCITIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKHME 3HAHUS M YHUBEpPCAJbHbIC Y4YCOHBIC
JICUCTBYS B MIO3HABATEIILHON U COLMAIbHOU MTPAKTHUKE.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeCTBUS
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (POPMYITUPOBaTh U aKTyalM3UPOBATH MPOOJIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

WCIIOJIH30BaTh NIPH OCBOCHUM 3HAHWUHN MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHUS, KiaccupuKamu, 0000IIEeHNs), PACKPBIBATH CMBICIT OMOJIOTUIECKUX
NOHATUH (BBIACNIATh UX XapaKTEpHbIE TMPU3HAKW, YCTAHABIUBATH CBS3U C JIPYTUMU
MOHSATUSIMU );

ONpeNeATh LENH IeITEIbHOCTH, 3a/1aBasi IapaMeTPhbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTH PE3yJIbTAThI ICITEILHOCTHU C TIOCTABIICHHBIMU TEIISIMU;

WCITIOJIB30BATh OMOIOTUYECKUE TIOHATHS ISl OOBSICHEHUS (PAKTOB U SBJIICHUM KUBON
TIPUPOJIBI;

CTPOUTD JIOTUUECKHE pacCyX AeHUs (MHIAYKTUBHBIC, I€IYKTUBHbIC, 110 aHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B PAacCMAaTPUBACMBIX  SIBIICHUSX,
(GbOopMyIMPOBATh BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIC CPENICTBA IS TMPEJCTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOILIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUIN
Pa3HOTO POJIa, BBISIBJICHHBIX B Pa3IUYHbIX MHPOPMALIMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IUIaH pEIICHHUS MPOOJEMbI ¢ YYE€TOM aHadn3a WMEIOIIUXCS
MaTepualbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIICHHUBATH COOTBETCTBHE PE3YyJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIECTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATh M BHITIOJNHATH PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYATHHOTO H
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccieaoBaTe/IbCKue JeiCTBUA:

BJIAJICTh HABbIKAMHU YYEOHO-MCCIIEAOBATELCKOM M TPOEKTHOW JesATEIHbHOCTH,
HaBBIKAMH Pa3peIIeHus TPoOJieM, ClIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY
MIOMCKY METOJOB PEUICHMUS MPAaKTUYECKUX 3a]ad, TPUMEHEHUIO Pa3JIMYHBbIX METOJIOB
MMO3HAHUS,

VICIIO0JI30BAaTh PA3JIMYHBIE BUBI IESITEILHOCTH 110 MTOJIYYEHUIO HOBOTO 3HAHUSI, €TI0
WHTEPIpPETAINH, MPEOOPa30BAHUIO U PUMEHECHHIO B YICOHBIX CUTYAIIHMIX, B TOM YHCIIE
MIPU CO3/IaHUM YUEOHBIX U COLIMATIBHBIX ITPOCKTOB;

dbopMUpOBaTh HAY4YHBIH THUIT MBIIIJIEHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUYEBBIMU MOHATUSIMU U METOJAMH;
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CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BATEIbHOMN EATEIbHOCTH
Y KU3HEHHBIX CUTYaIUSIX;

BBISIBIISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1auy, BbIJIBUTATh
TUNoTe3y €€ peleHus, HaX0IUTh apTYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX YTBEPXKIICHUM,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHMs 3aJayd Pe3yJIbTaTbl, KPUTUUECKU
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHEHNE B HOBBIX YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyalusM, OIICHUBATh NPHOOPETEHHBIA  OIIBIT,

OCYUIECTBJIATH LIeJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS
B Ipo(hecCHOHATBHYIO Cpey;

YMETh TEPEHOCUTh 3HAHWUSA B T[IO3HABATEIBHYID W TPAKTUYECKYIO OOJIaCTH
KU3HEJEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MTPEAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEH, MPE/jIaraTb OpUruHAIbHBIEC TOIXO0/Ibl U PEIICHHUS, CTABUTD
MpOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c undopmanmeii:

OpPUEHTUPOBATHCS B PA3UYHBIX HCTOYHUKAX HHMOpMamuu (TEKCTe y4eOHOTO
ocoOus, HayYHO-TOMYJISIPHON JINTepaType, OUOJOTHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MJaHHbIX, B VHTepHere), aHaMM3UpoBaTh WHGOPMAIIIIO
Pa3TUYHBIX BUAOB U (DOPM MpECTABICHHUS, KPUTHICCKU OIICHUBATH €€ IOCTOBEPHOCTD U
HEMIPOTUBOPEYNBOCTH;

(bopMyIMpOBaTh 3aIPOCH U MPUMEHSITh PA3IMYHBIE METOABI IPU ITOMCKE U 0TOOPE
OunoJiorn4eckor nHpopmaIuu, He0OX0IUMOM VISl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCIOJIb30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY aKTHBHOTO HCIOJIb30BaHUS Pa3TMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATEIILHO BBHIOMPATh ONTUMATIBHYIO (DOpPMY MpeCTaBICHUS OMOIOTHIECKOM
uHpopmanuu (cxembl, rpaduKu, IUarpaMMbl, TaOIHUIbI, PUCYHKH U IPYTOe);

WCITIOJI30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEICTBA MPHU pabOTe ¢ OMOIIOTHYECKON
uHopMaIen: TPUMEHATh XHUMHYECKUE, (PU3MUECKHME M MAaTeMAaTHYCCKHE 3HAKH W
CUMBOJIBI, (hOPMYJIBI, a00pEBHATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U TPEOOPA30BLIBATH
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS M 3alTUTHl MHGOpMAIK, WHPOPMAITMOHHON
0€301acHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JeiCTBUS
Oo0mmenue:

OCYI]_IeCTBJIHTB KOMMYHI/IKa]_II/II/I BO BCEX C(bean KU3HHU, AaKTHUBHO yT-IaCTBOBaTb
B JUajJore WM AWCKYCCHMH IO CYIIECTBY 0OCyXmaeMoi TeMmbl (yMCHHE 3aJ]1aBaTh
BOHpOCBI, BBICKA3bIBATH CY)KI[GHI/ISI OTHOCHUTCIIbHO BBIIIOJITHCHUA npennaraeMoﬁ 3aJa4u,
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YUUTBHIBaTb MHTEPECHl M COTVIACOBAHHOCTbH MO3MLUN JPYIMX YYACTHHUKOB Juajora Wiu
JIMUCKYCCHUN);

pacrmo3HaBaTh HeBepOalbHbIE CpeACTBa  OOINEHWS, TOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS! KOHQIMKTHBIX CUTyaluil, YMEThb
cMsArdaTh KOHQJIMKTBI U BECTH IEPErOBOPSI;

BJIAJETh pPa3IMYHbIMM CcHoco0aMy OOLIEHUS W B3aUMOJCHCTBUS, IOHHUMATh
HaMEpPEHUsl IPYruX JIIOJEH, MPOSABIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY U
B KOppEKTHOU popme PopMyTHupOBaTH CBOM BO3PAKCHHS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C HCTIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

CoBMecTHas1 1eATEJIBHOCTD:

MOHUMATD U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMAH/IHOM U MHAWBUTyaIbHOM pabOThI
IIPU pelIeHUH OMOJIOTUYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh TPUMEHEHUS
IpynnoBbiX (OpM B3aUMOJEHCTBUS MPU PEILICHUN YUEOHOMN 3a1auu;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX AEHCTBUI ¢ YYETOM OOLIMX UHTEPECOB
Y BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHBA,;

IIPUHAMATH eI COBMECTHOM EATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIAH IEUCTBUM, PACIIPENEIIATH POJIA C YUETOM
MHEHHUI Y9aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIA/Ja M Ka)KJOrO yYaCTHMKAa KOMAaHJbl B OOMIMIA
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peuiaratb  HOBBIE IIPOEKTHI, OLICHUBATh MAEU C IO3UMLUUHA  HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE MTOBEICHHUE B PA3JIMYHBIX CUTYalUsX,
IPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh NHULIMATUBHBIM.

PerynsiTuBHble YyHHBepPCaJbHble Y4eOHbIe JeHCTBUA
Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS Ul BBISBICHMS IPOOJIEM M UX pELICHHUs
B )KM3HEHHBIX U YU€OHBIX CUTYaIHX;

BbIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUH 1EJIEBbIE U CMBICIIOBbIE YCTAHOBKHU B
CBOMX JIEHCTBUSAX M MOCTYIKaX MO OTHOIICHUIO K dKUBOUM MPUPOJE, CBOEMY 30POBBIO U
3JI0pPOBBIO OKPYXKAIOLINX;

CaMOCTOSITENIbHO ~ OCYIIECTBIISITh  [MO3HABATEIbHYIO JI€ATEIBbHOCTb, BBISBISATH
npo0sieMbl, CTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
NESTEIIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUs MPOOJIeMbl ¢ Yy4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MTPEANIOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacimpsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUI;

JeNlaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBAaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pelleHueE;
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OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSIBICHUIO MIMPOKON SPYIAUIIMU B Pa3HBIX
00JIacTsIX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0Opa3oBaTEIbHBIN W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/ICTh HABBIKAMHU I103HABATEIHHOUW peQIeKCMM KaK OCO3HAHHUS COBEPIIAEMBbIX
JNEHCTBUIM M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIOIb30BATh
npu€mbl pedIeKCUU IS OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PELLICHUS;

YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO MTPUHUMATDH PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apIYMEHTBI APYTHUX [IPU aHATIN3E PE3YNIbTATOB AEATEIBHOCTH.

IIpunsiTue cedst M Apyrux:
MPUHUMATH Ce0s1, MOHMMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;
NPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX MPU aHATIU3€ PE3YJIbTaTOB JeATEIbHOCTH;
MPU3HABATh CBOE MPaBO U NPAaBO JAPYTUX HA OLIUOKH;
pPa3BUBATh CIOCOOHOCTH ITOHUMATh MUP C MTO3UIIMH JPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbrarhl ocBoeHus mnporpaMmmbl COO mo 6uonoruu Ha 6a30BOM
YPOBHE BKIIIOYAIOT crienuduueckue ais ydeOHoro mpeamera «buomnorus» HayuyHble
3HaHUS, YMEHUS U CrmocoObl  JEHCTBUH 1O  OCBOEHUIO, HHTEPIpPETALUU
U npeoOpa3oBaHUIO 3HAHUM, BUIBI JESATEILHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHMUS U
NPUMEHEHUIO 3HAaHUM B PAa3IUYHBIX YYEOHBIX CUTyalUsX, a TaKKe B PpeaJbHBIX
KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpeamMeTHbie
pe3yIbTaThI MIPEJICTABICHBI IO TOAaM O0yUeHHUSL.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOTo penmera «buonorus» B 10 kiacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYUYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HAyYHOTO MHPOBO33PEHUS, O BKJIAJEC POCCHMCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTUHM, (PYHKIHOHAIHHOW T'PaMOTHOCTH  4YEJOBEKa
JUTS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJAEpKaHHE OHMOJIOIMYECKUX TEPMHHOB M MOHATUMN: JKU3HBD,
KJIETKa, OpraHu3M, MeTab0Iu3M (0OMEH BEIIECTB U MPEBpAIllCHUE SHEPTUH), TOMEOCTa3
(camoperynsius), YpOBHEBas OpraHMU3aIMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEIACHHE
(penpoayKiHMsi), HaCJIEeCTBEHHOCTh, I3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3laratb OHOJOTMYEeCKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaIbHas JOoTMa MOJICKYJSIpHOW Ouosiorum), 3akonsl (I'. Menmens,
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T. Moprana, H.1. BaBuioBa) u yueHust (0 IIEHTpax MHOT000pa3usi ¥ MPOUCXOKICHUS
KylbTypHbIX pacteHuil H.MA. BaBuiioBa), onpenenars IpaHHIbl UX NPUMEHUMOCTH
K JKHBBIM CUCTEMAM;

yMEHHE BIaJ€Th METOJaMH HAy4yHOTO I[I03HAHUS B OWOJIOTHMHU: HAOIIOJCHUE
U ONHMCAaHHWE >KUBBIX CHCTEM, IPOLECCOB W SABJICHUN, OPraHU3alMs U IPOBEIACHUE
OMOJIOTUYECKOT0 3KCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISBICHHE 3aBUCHMOCTHU
MEXAY HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PpEe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAyYHBIX MOHATHI, TEOpPUA M 3aKOHOB, YMEHHE J€JIaThb BBIBOJbI
Ha OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
MpOIIECCOB: OOMEHa BEUIECTB W TNPEBPAILCHUS SHEPIHMH B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO U ASHEPreTUYECKOTO oOMeHa, XEMOCHUHTE3A, MUTO34,
Mel03a, OIUIOAOTBOPEHUS, Pa3MHOKEHHS, WHIWBHUAYaJbHOIO PpAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHME TPUMEHATh IMOJIyY€HHbIE 3HAHUS i1 OOBSICHEHHS OHOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C LeNbo o0ecneueHrs: 0€30aCHOCTH CBOETO 3/I0POBBS U 37J0POBbsI OKPYKAIOILUX JIO/IEH,
COONIONICHUST HOPM TPAaMOTHOIO TIOBEJEHHUS B OKpY)KalIed MPUPOJHOU cpene,
IOHUMaHHE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTH)KEHUN COBPEMEHHOH Onoyioruu u
OMOTEXHOJIOTMH JIsl pAllMOHAIILHOTO MTPUPOI0NOIB30BaHUS;

YMEHHE pellaTh 3JE€MEHTApHbIE TE€HETUYECKUE 3a/ladyll Ha MOHO- U JUTHOPHIIHOE
CKpEUIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbl MOHOTHOPHAHOIO
CKpEILUBaHUs JIJIsl IPEACKA3aHNs HACJIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE U MTPaKTUYECKUE PabOThI, COOIIOAThH MPaBUiia
pu padboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPHUTHYECKH  OLICHUBAaTh W  HHTEPIPETUPOBATH  UH(OPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3TUYHbIX
MCTOYHHUKOB (CpelICTBA MAacCOBOW HMH(POpPMAaLMM, HAYYHO-MOMYJSPHBIE MaTepHAaJIbl),
TUYECKUE AaCIEKThl COBPEMEHHBIX MCCIENOBaHWA B OHOJOTUH, MEIULIUHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE MUCHBMEHHBIE W YCTHBIE COOOIIECHHS, 00001ast
OMOIOrHYecKy0 MH(GOPMALIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh
MOHSATUUHBIN annapat OMOJIOTHUH.

[IpeameTHbie  pe3ynbTaThl  OCBOEGHMSI  ydyeOHoOro mpeamera  «buonorus»
B 11 KJ1acce 10KHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOU KapTHHBI
MUpa M HAyYHOTO MHPOBO33pPEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTMM, (PYHKIMOHAIBHOW TIPaMOTHOCTH  YeJIOBEKa
JUISL PEIIEHUS )KU3HEHHBIX 3a]1a4;
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YMEHHUE PaCKphIBaTh COJEpKaHUWE OMOJIOrMYECKUX TEPMHUHOB M TIOHSTHI: BH,
NOMyJSIKsS, TeHOMOHA, OBOJIONUS, JBIKYIIHME CHIbl ((aKTOpPhI) HSBOJIOINH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHJA000pa3oOBaHUE, JKOJOTUUECKHE (aKTOPHI,
AKOCHUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEAYLIEHThI, LIEU MUTAHUs, HKOJIOTHYecKas
nupamua, OMoreoleHos, ouocdepa;

yMEHUE H3arath Ouonorudyeckue teopuu (dBoitoronHas teopus Y. Jlapsuna,
CHUHTETHYECKass TEOpUsl DBOJIONNH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIIEBOTO
cxoactea K.M. bspa, depenoBaHusi TJIABHBIX HANpaBICHUNW W MYTEH HSBOJIIOUU
A.H. CesepuoBa, yuenuss o 6uochepe B.W. BepHaackoro), onpenensiTh TpaHULbI UX
MIPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHHE BIAJ€Th METOJaMH HAy4yHOTO I[IO3HAHUS B OWOJIOTHUH: HAOIIOJCHHE
M OMHCAaHWE J>KHUBBIX CHUCTEM, TPOIECCOB U SBICHWUW, OpraHU3AlMs W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIJIBIDKCHHE TUIIOTE3bl, BBHISBICHHWE 3aBUCHMOCTH
MEXIy HCCIEIyEeMbIMH BEIIMYMHAMH, OOBSICHEHHWE IIOJYYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX TOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHHM TOJYyYCHHBIX PE3yIhTaTOB;

yYMEHUE BBIJICTSATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISAINMA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOTCOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUNBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa30BaHus, TPUCTIOCOOICHHOCTH OPTAHU3MOB, IEHCTBHSI SKOJIOTUYECKUX
(GaKTOpOB Ha OPTaHMW3MBI, MEPEHOCA BEIIECTB M IOTOKA DHEPTUU B IKOCHUCTEMAX,
aHTPOITOTCHHBIX U3MEHEHHUI B SKOCHCTEMAaX CBOSH MECTHOCTH, KPYyTOBOPOTA BEIIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE TPUMEHATHh TIOJyYCHHBIC 3HAHUSA 11 OOBSICHCHHUS OHOJIOTHMYECKUX
MPOIIECCOB U SIBJIICHUM, JIJISl PUHATUS TPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU
C 1IeNbI0 o0ecnedeHust 0€30MacHOCTH CBOETO 37I0POBbsSI U 37I0POBbsI OKPY’KAIOIIUX JIFOJIEH,
COONIOIGHUS HOPM TPAMOTHOTO TIOBEJEHHUS B OKPYXKAIOLIEH NPUPOTHOU Cpere,
MOHUMaHUE HEOOXOAMMOCTH MCTIOIb30BaHUs JOCTUXKEHU COBPEMEHHON OMOJIOTUH JIJIst
paIroHaIbHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh JJIEMEHTapHbIE OHOJOTHYECKHE 3aJadyH, COCTaBISATh CXEMBI
MepeHoca BeIIeCTB U SHEPTUU B SKOCUCTEMaX (1IETH MUTaHUs ),

yYMEHUE BBIMOIHATH JJAOOPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
pu paboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYA0BAHUEM;

YyMEHHUE  KPHUTHYECKH  OICHUBATH W  HHTEPIPETUPOBATH  WHEOOPMAIUIO
OMOJIOTHYECKOTO COJCPKAHMS, BKIIOYAIOIIYIO MCEBIOHAYYHBIC 3HAHUS U3 Pa3IUYHBIX
HMCTOYHUKOB (Cpe/ICTBa MAacCOBOW HH(OpPMalUM, HAYYHO-TIOMYJSPHBIE MaTepHaIb),
paccMmaTpuBaTh III00ATBHBIE IKOJIOTUYECKUE TTPOOIEMBI COBPEMEHHOCTH, OPMHUPOBATH
10 OTHOIIIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHs, 00001Ias
OMOJIOTUYECKYI0O MH(POPMAILIUIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIA anmapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®enepanbHas pabouas nporpamma | buonorus. 10-11 kmaccsl (6a30BbI YpOBEHB)

10 KJIACC
Haumenosanue
Ne KommuectBo OcCHOBHBIE BUBI IEITETLHOCTA
pas3aenoB U TEM [IporpamMmmHoe conepxxkanue
/o 4acoB 00yJarImxcs

y4eOHOro npeaMera

Tema 1. buoJiorusi Kak HayKa

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u Onosnoruu PackpsiBaTh conep;xaHue TEPMUHOB U
HayK C 00I1I€CTBEHHBIMH, TEXHUYECKUMU U NOHATUI: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBECHHBIMU HayKaMHu, Hay4Has KapTHHA MHUpA, HAy4YHbIH METOL,
dunocodueii, penurueii, STHKOH, THITOTE3a, TCOPHA, MCTO/IBI
3CTETUKOM U paBoM. Posk 6Guonoruu ?{CCHGI{OBE‘HM' .
B DOPMUPOBAHHH COBPEMEHHON HaydHoi | < 2P AKTCPU3OBATE DUOJIOTHIO KAk Hayky,
€€ MECTO U POJIb CPENH APYTUX
KapTHHbI Mupa. Crucrema OMONIOrMYECKUX
€CTECTBEHHbIX HayK. [lepeunciiars
HayK.
Y pasnensl OMOJIOTHH B COOTBETCTBHE
,jljemoucmp “’z’”' M C O0BEKTaMHU H3Y4EHHS.
opmpemei: 1. JJapsun, I Mennen, HaspiBats BakHEMIIME OTpaACIn
H. K. Konbnos, Jix. Yorcon u @. Kpuk. | 510 norpeckux snanmii n sazaum,
Tabauywl u cxemvt: «MeTOIBI TTIO3HAHUS crosime nepes 6uonorueii XXI b.
KUBOH IPUPOJIBI»
1.2 | MeToabl no3HaHuUs 1 Metoabl MO3HAHUS JKUBOM IIPUPOIBI PackpeiBath conepxaHue TEpMUHOB U

YKUBOW TTPUPOJIbI

(HabsroieHre, HKCIIEPUMEHT, OITMCAHMUE,
u3MepeHue, Kiaccuukanms,
MOJICIIUPOBAHUE, CTATUCTUICCKAS
0o0paboTKa TaHHBIX).

Hemoncmpayuu:

TOHSITAN: HAYYHBIM METOJI, METO/IbI
HCCJICIOBAHUS.

XapakTepu30BaTb OCHOBHBIE METO/bI
TIO3HAHUS )KUBOU TTPUPOILI: HAOTIOCHHE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHNE,
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Tabnuywl u cxemvi: «MeTONBIIO3HAHUS
KUBOU IPUPOABD».

Jlabopamopnsie u npakmuyeckue
pabomol:

ITpakTuyeckas padora Ne 1.
«Mcnonb30BaHuE pa3IMYHBIX METO/IOB
MIPU U3YYEHUH OMOJIOTMYECKUX
00BEKTOBY»

KJIaCCI/I(bI/IKaHI/IH, MOJCIINPOBAHUC,
CTaTHUCTHUYCCKAasd 06pa60TI<a JaHHBIX

Hroro yacos no treme

2

Tema 2. JKuBble cucTeMbI 1

X OpraHmu3anus

2.1

buonornueckue
CHCTEMBI, IPOLIECCHI
U UX U3YYECHUE

1

JKubie cucteMbl (OMOCHCTEMBI) Kak
npeaMeT U3y4yeHus OMOJIOTHH.
OTauyue )XUBBIX CUCTEM

OT HEOPTaHUYECKOW TPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHoobpasue.

VYpoBHU opraHuzaiuu OUOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUHO-
KJIETOYHBIN, OPraHU3MEHHBIM,
MONYJISIIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMO-TEOIIEHOTHYECKUHN),
ounocdepHsbIil.

Hayxwu, nusyuaromiye OnocucTeMbl
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
Hemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHbBIE
[IPU3HAKU KU3HU», Y pPOBHU

PackpeiBath conepxanne TEpMUHOB U
HNOHATUH: cUcTeMa, OMoJIornyecKast
CUCTEMA, DJIEMEHTBI CHCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOWCTBA KHUBBIX CHCTEM,
0OMEH BEILECTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYHMBOCTb, Pa3IpakKuMOCTbh,
JHEPro3aBUCUMOCTb, YPOBHU
OpraHu3aluK KU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHLMIIBI
OpraHMu3aIi OMOCHUCTEM: OTKPBITOCTb,
BBICOKAS YIIOPSAIOYEHHOCTb,
CaMOpETYJISLINSL, NEPAPXUYHOCTD.
[lepeuncnsaTs yHUBEpCAIBbHBIE CBOMCTBA
YKUBOI'0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3apaXKUMOCThb, ABUKECHHUE,
rOMEOCTas3, poCT U pa3BUTHE,
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OpraHu3aluy KUBOUIIPUPOIBIY.
Mogenbs mosexkynsl JJHK

HACJICJICTBEHHOCTh, U3MEHYUBOCTbD,
ABOJTIONMS (TIPUCIIOCOOICHUE

K U3MEHSIOLUMCS YCIIOBHSIM).
[TpuBOIUTE TPUMEPHI OHOCUCTEM
Pa3HOTO YPOBHSI OpraHU3aIu U
CpPaBHHMBATh NPOSIBJICHHS CBOMCTB
KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC TIPOIIECCHI,
IpoTeKarolue B ONOCHCTEMAX:

0OMEH BEIIECTB U MpEeBpalleHne
SHEPTHH, CAMOBOCTIPOU3BEICHUE,
CaMOpETYJISIIHSI, Pa3BUTHE.

CoOmroath npaBuiia OepekHOTO
OTHOIIICHUS K KHUBOU MPHUPOJIC

Hroro yacos no treme

1

Tema 3. XuMu4uecknii COCTaB U CTPOEHHE

KJIETKH

3.1

XUMHUYECKUUN COCTaB
KieTku. Boma u
MHHEpPAJIbHbIE COU

1

XUMHYECKUIN COCTAB KIIETKH.
XHWMUYECKHUE DIIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPOJJIEMEHTBI.
Bona n MuHepanpHbIE BEIIECTBA.
OYHKIUY BOABI U MUHEPAIbHBIX
BelllecTB B KieTke. [lopnep:xanue
OCMOTHYECKOTO Oananca.
Hemoncmpayuu:

Juazpammsr: «Pactipenenenne
XUMHYECKUX 3JIEMEHTOB B HEKUBOM
npupoe», «PacnpeneneHne XuMuIeCKIX

PackpsIBaTh cofiepkaHle TEPMUHOB

Y TIOHSITHIL: 3JIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MHUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JIUIIOJIb, BOJOPOJIHBIE CBSI3H;
ruapoQuiIbHbIE U TUAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IUHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB KHBOTO.
PacnipenensiTh XUMHUYECKUE HIIEMEHTBI
10 TPYIIaM B 3aBUCUMOCTH
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3JIEMEHTOB B )KUBOU MPUPOJIEY.
Tabauyvt u cxemol: «Ilepuoauyeckas
Ta0JINIa XUMHUYECKUX DJIEMECHTOBY,
«CTpOEHUEMOJIEKYIJIbI BOBD)

OT KOJIMYCCTBCHHOTI'O IIPCACTABUTCIILCTBA
B OpraHu3MeE; XapaKTECpu30BaTh POJb
OTACJIbHBIX 3JICMCHTOB.

BbIsABIISTE CBSI3B MCKY COCTAaBOM,
CTPOCHHUECM MOJICKYJIbI XUMHYCCKOT' O
COCIUHCHUA U €TI0 (I)YHKI_II/ISIMI/I B KIJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpeiBaTh copepxaHne TEPMUHOB U
CTpoeHue OenKoB AMMHOKHCIOTBHI — MOHOMEPBI OEIIKOB. NOHATHUM: OEJIKH, TOJIMMEPBI, MOHOMEPHI,
HezameHnMeble 1 3aMeHUMBbIE AMHHOKHUCJIOTBI, IENTUIHAS CBSI3b,
AMHHOKHUCJIOTHI. AMHUHOKHUCIIOTHBIH HNOJUNENTHI, ACHATYPALIUS.
COCTaB. YPOBHU CTPYKTYPbI OEJIKOBOIA XapakTepu3oBaTh OEIKH KaK Kiacc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpPTaHUYECKUX COCAMHECHUI;
TPETUYHAsl U YETBEPTUYHAS CTPYKTYpPa). | KIACCH(PHUIUPOBATH MX 110 CTPOCHUIO
XUMHUYECKHE CBOMCTBA OEIKOB. (rnoOynsipHbIE U PUOPMILIPHBIE OETKN),
buonoruueckue GpyHKIUN OEIKOB. NEPEUNCIISATh U XapaKTEPU30BaTh
Jlemoncmpayuu: byHKUIHUU OEIKOB
Tabauyvt u cxemol: «CTpoeHue
MOJIEKYJIBI OeKa.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOTIpEnapaThl
3.3 | ®epMeHTHI — DepMeHThl — OMOJIOTHYECKUE PackpsiBaTh copepxaHue TEPMUHOB U
ouonoruyeckue KaTaJIn3aTOPBI. NOHATUHN: (PePMEHTHI, AKTUBHBIN LIEHTD,
KaTaJnu3aTOPBI Ctpoenue (hepMeHTa: aKTUBHBIH IIEHTP, | CyOCcTpaTHas cneun(puIHOCTb,

cyOcTpatHas crenu(GpuIHOCTb.
Kodepmentsl. ButamuHsbl.
Otnuuns pepmeHTOB

OT HEOPTaHWYECKUX KaTalu3aTOPOB.

Ko(epMeHThI, OEJIKU-aKTUBATOPHI U
OENKHU-UHTUOUTOPBHI.

VYka3biBaTh OTINYHS PEPMEHTOB

OT HEOPTaHUYECKUX KaTaJIN3aTOPOB.
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Hemoncmpayuu:

Tabauywl u cxemsvi: «CTpoeHue
dhepmeHTa.

Obopyoosarnue: 000pyI0BaHHE
JUTSI TIPOBEJICHUST HAOIIOICHHM,
MU3MEPEHNN, JKCIIEPUMEHTOB.
Jlabopamopusle u npakmuyeckue
pabomor:

JlaGopatopHas padota Ne 1. «M3yuenue
KATAJIMTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMHUIIa3bI
WJIM KaTasasbl)»

OOBACHAITH POJIb (HEPMEHTOB

B (DYHKITMOHMPOBAHUHU JKUBBIX CHUCTEM,
B TIPOMBINIJICHHOCTH, B METUITHE,

B TIOBCEHEBHOM >KM3HU YEJIOBEKa

34

Yrnesoapl. JInnmmuasl

VYrieBobl: MOHOCaXapu bl (TITF0KO3a,
prbo3a u 1e30kcuprd03a), Tucaxapuabl
(caxapo3a, JIaKT03a) U MoJIrcaxapubl
(Kpaxmaj, TJIMKOTEH, LeJIJTI0JI03a).
buonornueckue GyHKIIUN yTIAEBOIOB.
JIMnuabl: TPUTIIULIEPUIBL,
dbochoaunuabl, CTEPOUIHI.
I'uapodpunbHO-TUAPOPOOHBIE CBOICTBA.
buonoruueckue QpyHKIIUU JIUMHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB U
JUTIUOB KaK UCTOYHUKOB YHEPTHUHU.
JMemoncmpayuu:

Tabauywl u cxemol.: «YTICBOIBI,
«JInnuaen.

Obopyoosanue: 060pyI0BaHUE

PackpeiBaTh copepxaHne TEPMUHOB U
MOHSITHUI: YTJIEBOJbI, MOHOCAXaPU/IbI,
JUcaxapybl, MOJMCaXapuabl, TIII0K03a,
pubo3a, 1e30kcupudo3a, caxaposa,
JaKTO3a, MaJIbTO3a, LIEJUII0I03a
(keTyaTka), Kpaxmall, FIMKOTEeH;
JUNUABL, TPUTIULEPUAb (KUPBI, Macia),
dbochomunubl, CTepoOUIbL.
XapakTepu30oBaTh YTIEBObI, JIATHIBI
KaK KJIACCOPTaHUYECKUX COCTUHEHUM.
KiaccuduimupoBath yriieBoIbI U JIMITH]IBI
110 CTPOCHUIO; MEPEUHUCIIATh PYHKIIUU
YTIEBOJOB U JIUTUIOB.

CxemaTtuyecku n300pakatb CTPOCHHUE
MOJIEKYJI YTJIEBOJIOB, JIUTIHAIOB
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JUI IPOBECHUS HAOIIOACHUH,
MU3MEPEHNN, DKCIIEPUMEHTOB

3.5 | HyknenHoBbIe Hyxkneunossie kucnorsl: JJHKu PHK. PackpbiBaTh coaepxaHue TEpPMUHOB U
KUCIOThL. AT® Hyxkneoruasl — MOHOMEDBI MOHSATUI: I€30KCUPUOOHYKIICMHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpOEHHE U kucnoTa (JIHK), pubonykiiennonas
¢byukiuu IHK. Ctpoenue u pyHkimu kuciora (PHK), nykneortun,
PHK. AT®: crpoenue u GhyHKINU. MOJIMHYKJICOTUIHAS LIETTb
Hemoncmpayuu: (MOJTMHYKIEOTH]T), KOMIIJIEMEHTAPHOCTb,
Ilopmpemui: JIx. YorcoH, @. Kpuk, ¢ynkumu JIHK (xpanenue u nepenava
M. Yunkunc, P. ®pankinH. HACJICICTBEHHOW WH(OPMAITUH); BUIBI
Tabauysl u cxemoi: PHK (undopmanrionnas, TpaHCIOpTHas,
«Hyxinennosbsie kucnotsr; JTHK», pubocoManbHas); ageHo3uHTpudochar
«buocunres 0enka», «CtpoeHue (AT®D), makpospruyeckast CBA3b.
MoutekyJibl ATD». XapakTepu3upoBaTh HyKJIEUHOBBIE
ObopydosaHue. CBETOBOM MUKPOCKOTI, KHUCJIOTBI KaK XUMUYECKHE COETUHEHUS U
MUKpOIpenapaThbl HOCHUTEIIN HACIEACTBEHHON
uHbOpMaInu.
OTmeudath 0COOEHHOCTH CTPOCHHUS
MoJIeKyd HykienHOBbIX kucioT (JJHK,
PHK) u ATO®.
CxemaTHuecku U300paxkaTh CTPOCHHE
HYKJIEOTHU]IOB, MOJIEKYJI HYKJICHMHOBBIX
kucinor, ATO
3.6 | VcTopus u MeToibl [{utonorus — Hayka O KJIETKE. PackpeiBath coaepkaHue TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Knerounas teopus

Knerounas treopust — npumep
B3aMMOJICHCTBUS Uaeil u pakToB
B HAY4YHOM I1O3HAHHH.

IOHSTHI: KJIETKA, [IUTOJIOTUS;
PaCKpBIBATh COJIEPIKAHUE MTOJOKEHUN
KJIETOYHOMN TEOPHH.
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MeTonabl U3y4eHHs KIETKHU.
Hemoncmpayuu:

Ilopmpemur:

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

M. lIneiinen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOU MUKPOCKOII,
MUKPOIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUAIBHBIX KIIETOK;
PUCYHKH ¢ MUKpodoTOorpadusimMu

KJICTOK, IMOJIYYCHHBIC C ITIOMOIIbIO
CBCTOBOI'O M 3JICKTPOHHOT'0O MHUKPOCKOIIA

[lepeuncnaTh U XapakTepU30BaTh
OCHOBHbBIE€ METO/Ibl U3YUEHUS KIIETKHU:
(MIpUroTOBIIEHUE CPE3OB,

OKpalllMBaHUE, MUKPOCKOTTUPOBAHUE,
1eHTpU(yTrUpOBaHUE, KYJIbTHBUPOBAHHE
KJIETOK M TKaHEM)

3.7

Kietka
KaK II€JI0CTHAas
JKHUBas CUCTEMA

KireTka kak 1e10CTHas KUBasi CUCTEMA.
OO011ue npu3HaKy KJIETOK: 3aMKHYTast
Hapy>kHasi MeMOpaHa, MoJiekyisl JJHK
KaK F€HETUYECKHUH aIapar, CUCTeMa
cuHTe3a Oenka. Tumsl K1eTok:
DYKapUOTHYECKAsI U TPOKAPUOTUYECKAS.
Oco0OeHHOCTH CTPOEHUS
IIPOKAPUOTUYECKOU KIIETKHU.

Knerounas crenka 6akrepuil. CtpoeHue
9YKapUOTHYECKOU KJIETKU. OCHOBHBIE
OTJINYMS PACTUTEIILHOM, )KUBOTHOU U
rpuOHON KieTku. IloBepXHOCTHBIE
CTPYKTYPBI — KJIETOYHAsl CTCHKa,
INIMKOKAJIMKC, UX (PYHKLIUU.
[1nazmaTuueckas MeMOpaHa, ee CBOWCTBa

U QYHKIUY.

PackpriBath cosiepkaHue TEpPMUHOB U
MOHSTHI: KJICTKHU (3yKapuoTHUIECKas,
MIPOKAPUOTHYUECKAs ), TTa3MaTUIecKas
MeMOpaHa (T1azManemMma), TITHKOKAIUKC,
TPAHCIIOPT BEIECTB (TACCUBHBIMU,
aKTUBHBIN), SDHAOUUTO3 ((ParomuTos,
MAHOLIUTO3), K30IIMUTO3, KJIETOYHAs
CTEHKa, HYKJICOU]I.

CpaBHUBATh MEXTy COOOI
DYKAPUOTUIECKUE U TIPOKAPUOTUIECKUE
KJIETKH; OTMEYaTh CXOJCTBO U Pa3INIMS
B CTPOCHUHM KJIETOK OaKTEpHH,
KUBOTHBIX, PACTEHUH U TPUOOB
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Hemoncmpayuu:

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

T. llIann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHUe
AYKapUOTUUYECKOU KIIETKN», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.
Obopyoosanue: CBETOBOU MUKPOCKOII,
MHUKponpenapaTsl paCTUTEIbHbIX,
YKUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK

3.8

Crtpoenue
IYKapUOTUIECKOU
KJICTKH

[{utorasma u ee OpraHoOU/IbI.
OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH:
OIIC, annapat ['onb1Ku, TM30COMBI.
ITomyaBTOHOMHBIE OPTAHOUIBI KJIETKHU:
MUTOXOHAPHH, TUIACTUBI.
IIpoucxoxaeHrne MUTOXOHIPUN U
mactul. Buaeimiactua,.
HememOpaHHbie OpraHOUAbI KIETKU:
pUOOCOMBI, KIIE€TOYHBINA LEHTD,
LEHTPHUOJIU, PECHUYKH, )KTyTUKH.
OyHKIMU OPraHOUIOB KJIIETKH.
Bxutouenus.

SInpo — perynsaTopHbIN HEHTP KIETKH.
CrpoeHue sipa: siaepHas 0005104Ka,
KapHOoIUIa3Ma, XpOMAaTHH, SIPBIIIKO.

PackpsiBaTh conepikanre TEPMUHOB U
MOHATHI: IIUTOIUIa3Ma, OPTaHOUIbI,
sHjoIIa3mMaTrueckas cethb (DO11C),
amnmapaTt [ 0JIb/KH, TH30COMBI, BaKyOIlb,
MUTOXOHPHH, TUTACTH]IBI (XJIOPOTLIIACTHI,
XPOMOILIACTHI, JICHKOTIACTHI),
prOOCOMBI, MUKPOTPYOOUKHU, KICTOUHBIH
1eHTp (IIeHTpOoCcOMa), PECHUYKH,
KTYTHKH, BKIIOYCHHUSI, PO, SAepHAs
000J109Ka, KapuoTJIa3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE YYKaPUOTHIECKOM
KJIETKHU TI0 U300paKeHUSIM U

Ha MUKpOTIperaparax;
KJIACCU(PHUITUPOBATH OPTaHOUIBI
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XpoMocoMbl. TpaHCIIOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

T. llIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauysr u cxemovl: «CTpoeHHUE
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKUY,
«CtpoeHue spa KIETKI.
ObopyoosaHue: CBETOBOW MUKPOCKOII,
MHKpONpenapaTbl pACTUTEIIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopusie u npakmuueckue
pabomoi:

JlaGopatopHas padota Ne 2. «M3ydyenue
CTPOCHHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MHUKpoTpenapaTax U UX OIMHCAHUE»

B 3aBUCHMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (ogHOMEMOpaHHEIE,
JTByMeMOpaHHbIe, HeMEeMOpaHHbIE);
OTIMCHIBATh (DYHKITMH KaXKIOTO
OpraHOW/Ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO Kak
MECTO XpaHeHHUsI, epenayu (yIBOCHUE
XPOMOCOM) U peaii3aluu
(TpaHCKPHIILIKS ) HACTIECTBEHHOM
uHGOpMaIUU KIETKH.

[TepeuncisiTh U OMUCHIBATH KOMIIOHEHTHI
anpa U ux pyHKIUHU;

CxemaTH4HO M300pakaTh CTPOCHHUE
pPaCTUTEIILHOU U )KUBOTHOM KIIETKH.
OOBACHATH OMOJOTHUECKOE 3HAUCHUE
TPaHCTIOPTA BEIIECTB B KIIETKE

HToro 4acos 1o Teme 8

Tema 4. JKu3HenessTeJIbHOCTb KJIETKH

4.1 | OOMeH BELIECTB. 2 OOMeH BelecTB, UM METAa0O0JIN3M. PackpbiBaTh coziep;kaHue TEPMUHOB U
[Imactnueckuii Accumunsanuys (TIacCTUYECKU OOMEH) [MOHATHI: OOMEH BEIIECTB U
obmeH. DoTOoCUHTE3. U JUCCUMUIIALNS (DHEPTETUUCCKUMA npeBpalleHue YHEPTun (MeTaboIu3M),
XeMOCHHTE3 0OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMIISILINSA, TUTACTHYECKUHM OOMEH,
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nporecca metabonu3ma. Posib 3akoHOB
COXpaHEHUs BEIlECTBA U HHEPTUU

B TOHUMAaHUU MeTabomm3ma. Turmbl
oOMeHa BeIEeCTB: aBTOTPOGHBIN U
rereporpodHblii. Poias dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH
sHEpruu B Kiietke. DOTOCUHTES.
CaertoBasi u TeMHOBas (ha3bl
dotocunTesa. Peakuuu porocunTesa.
OddexTuBHOCTH POTOCHHTERA.
3nayeHue GpoTocuHTE3a IS KUZHU
Ha 3emuie. BnusiHre ycnoBuid cpebl
Ha ()OTOCUHTE3 U CIIOCOOBI MOBBIIIECHUS
€r0 MPOYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCUHTE3. XEeMOCUHTE3UPYIOIINE
OakTepuu. 3HAaUCHHE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Jemoncmpavyuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauysl u cxemol: «XIJIOPOILIACTY,
«DOTOCUHTES)

JUCCUMUJISILIUS, SHEPTETUYECKU 0OMEH,
dboTocunTes, GoToNM3,
dbochopunupoBaHue, MEPEHOCUUK
POTOHOB, XEMOCHHTES3.

OnuckiBaTh (POTOCUHTE3, MPOLECCHI,
IIPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dbaze.

BoISBISTS NPUYHUHHO-CIIEICTBEHHBIE
CBSA3U MEX1y MOTJIOIIEHUEM COJTHEYHOU
SHEPTUU XJIOPOPHUILIIOM U CHHTE30M
Mosiekysn ATO.

CpaBHHBaTh HCXO/IHBIE BEILIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIUKA CBETOBOU U
TEMHOBOU (a3bl (POTOCUHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCUHTES.
OueHuBath 3HaUeHUE POTOCUHTE3A U
XEMOCHHTEe3a AJIs )KU3HU Ha 3eMJie

4.2

DHepreTUYecKuit
obmeH

DHepreTuyeckuii 0OMeH B KJIETKeE.
Paciieryienne BemiecTB, BhIJICICHUE U
AKKyMYJIMPOBaHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUHIECKOr0 0OMEHa.
I'mukonus. bpoxeHnnen ero BUIBbIL.

PackpeiBath copep:kaHue TEPMUHOB U
MOHSTUN: SHEPTETUICCKUIM OOMEH,
TJIMKOJIA3, MOJIOUHOKUCIIOE OPOKEHHUE,
CIIUPTOBOE OPOKEHHE, OMOTIOTHUYECKOE
OKHUCIICHHUE, KIIETOYHOE JIbIXaHUE,
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Kucnopoanoe okucienue, uim
KJIETOYHOE AbixaHue. OKUCIUTEIbHOS
dhochopunupoanue. IhHEKTUBHOCTH
HHEPreTUUECKOro oOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvi: « TUNBITATAHUSY,
«Metabonmm3m», «K MUTOXOHAPHUSY,
«OHEpPreTUYecKnii 0OMEeH»

JTUCCUMUIISIIUSA, (PEpMEHT.
Xapaktepru3oBaTh 0OMEH BEIIECTB U
npeBpalleHue SHeprur (MeTadoIn3M)
KaK OJHO UX CBOMCTB KHUBOTO.
[lepeuncnarh 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTeTHYECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aUMOCBSI3b MEKYy HUMH.

Paznmuuate THTIBI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPOQHBIN U
reTepoTpOdHBIN.

OnuceIBaTh ATAMbl SHEPTETUYECKOTO
obmeHa (TTOArOTOBUTEIILHBIM,
OECKUCTIOPOIHBIN, KUCTIOPOTHBIN)

U CpaBHUBATh UX MEXIY COOOM.
XapakTepru30BaTh PEAKIMH TJIMKOJIN3A,
OpOKeHMS, KJIETOYHOTO JBIXaHUS;
BBISIBIIATH MPUYMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIU30M, KJIIETOYHBIM
JIBIXaHUEM U CUHTE30M MOJIEKyI ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ATANoB

4.3

buocunTes Oenka

Peaknny mMaTpu4HOro CUHTE3A.
I'enetnueckas undopmanus u JJHK.
Peanu3zanus renerndeckon
uH(pOpMaIH B KIETKE.

PackpsiBaTh coziep:kaHue TEPMHUHOB
U NOHSATHUHN: T€H, TeHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIHUA,
TPaHCJISILUS, KOJOH, aHTUKOJOH,
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[ 'eneTnueckuii KO MEro CBOMCTBA.
TpaHcKkpuUNIMsA — MAaTPUYHBIN CUHTES
PHK. Tpancnsus — 6uocunres 6enka.
Otanel TpaHcisiuu. Koguposanue
aMUHOKHUCIOT. Posk prbocomB
OnocuHTE3e OeKa.

Hemoncmpavyuu:

Ilopmpemwvi: H.K. Konb11oB.

Tabauyvt u cxemol: «Ctpoenue [JHK»,
«CtpoeHue u GyHKIIMOHUPOBAHKE TEHAY,
«CunTte3 Oenkay, «Permmkamus JTHK,
«["'eHeTHYECKUM KO .

Obopyoosarue: MOACIH- allTIIMKAIIUN
«Y nBoenue JIHK u tpanckpunuus»,
«buocunTe3 OeIKa»

pubocoma, IeHTpasibHas 10TMa,
MOJIEKYJIIpHAsi OMOJIOTHS.

Onpenensate CBOWCTBA TEHETUYECKOTO
KoJia (TPUIIIETHOCTb, OJIHO3HAYHOCTD,
BBIPOKJIECHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPBIBAEMOCTh, HENTPEPBIBHOCTH ).
OnuceIBaTh 3Tanbl pean3alnu
HACJIEZICTBEHHON MH(OpPMAILIUU B KIIETKE.
CpaBHUBATH pEaKMU MAaTPUIHOTO
cuntezaMoiekyn PHK u Genka B kieTke

4.4

Hexiierounsie
(bOpPMBI KU3HU —
BUPYCHI

Hexknerounsie hopMbl )KU3HU — BUPYCHI.
Uctopus OTKpbITHSI BUPYCOB

(1. Y. UBanoBckwuif). OcobeHHOCTH
CTPOCHMS U AKU3HEHHOTO [IUKJIa BUPYCOB.
bakrepuodaru. bone3nu pactenui,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc ummyHoaedunura

gyenoBeka (BY) — Bo3Oyaurens CIT/a.

OOpatHas TpaHCKpHIILUS, peBEpTa3a 1
uHTerpasza. [Ipodunakruka
pacrpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

PackpeiBaTh coqiep:kaHue TEPMHUHOB U
MIOHSITUI: BUPYC, BUPYCOJIOTHS, KaIlCH]I,
OakTepuodar, BuUpyc iMMyHOe(hUIIATA
yesioBeka (BMY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYChI KaK
HEKJIETOUYHYIO (hOpMY JKU3HH;
0COOCHHOCTH CTPOCHHS U
AKU3HEEATEIIbHOCTH BUPYCOB.
OnuceBaTh )KM3HEHHBIN UK BUPYCOB
UMMYHOJE(PUINTA YETIOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoM
Mo3aukHn), bakrepuodar, BUY.
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Hemoncmpayuu:

Iopmpemuwi: J1. 1. IBaHOBCKUA.
Tabauysl u cxemol: «Bupycoy»,
«bakrepuodarm»; «CtpoeHue u
*u3HeHHbIN nuka Bupyca CIINda,
OaxTepuodaray.

Obopydosanue: MOECTH CTPYKTYPHI
JIHK; MarauTHas MOJi€JIb-alIIMKALIUS
«CTpoeHue KIETKH»

OO60CHOBBIBATh M COOJIFOAATH MEPHI
PO HIIaKTUKY pacpOCTpaHEHUS
BUPYCHBIX 3a00JI€BaHUI
(pecriupaTopHBIE, JKETyT0IHO-

KHIIICYHBIC, KIICIIECBON dHIIE(DAITHUT,
BUY-undexius)

Hror

O 4aCoOB II0 TEMC

6

Tema 5. PasMHOKeHHe M UHAUBUAYAJIbLHOE pasBUTHE OPraHU3IMOB

5.1

JKy3HEeHHBIN UKIT
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KieTounbli UK, MW )KU3HEHHBIM UK
kietku. Marepdaza u MuTos.
[Tporeccel, mpoTekaromue B uHTepdase.
Pemnukanus — peakuus MaTpU4YHOTO
cunresa JIHK. Ctpoenue xpoMocoMm.
XPpOMOCOMHBIN HAOOp — KAPUOTHII.
JIMIIITONAHBIN 1 TallJION JHBIN
XPOMOCOMHBIE€ HA0OPhI. XPOMATH/IBI.
[{uTosIOrNYeCKE OCHOBBI PA3MHOKEHUS
Y VHJIUBUAYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [leseHne KIIETKA — MUTO3.
Crangun muto3sa. [Ipoueccsi,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MUTO3a. BHOIOTHYECKMI CMBICI MUTO3A.
[Iporpammupyemasi rubGesb KIETKU —
aroIiTo3.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: KJIIETOUHBIN 1K, HHTep(da3a,
pEeAYIUTUKAIINS, XPOMOCOMA, KAPUOTHII,
rarIOUAHBIN, TUIIJTOUIHBIN
XPOMOCOMHBINA HAOOP, XPOMaTH/IbI;
MUTO3 ero craauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIN UK KIETKH,
NEPEUUCIISATh U XapaKTepU30BaTh
MEPHUOJIbI KJIETOYHOTO ITUKIIA,
CPaBHHUBATh X MEXKIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPIaHU3MOB, CPABHUBATh
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHUBATH CTaIMM MUTO3A.
Paznuuate Ha MUKponpenaparax
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Hemoncmpayuu:

Tabnuywl u cxemvt: «KIETOUHBIN IUKID»,
«Pemmkamusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHas
MO/JIeTIb-alIIIuKaIus «/{eTeHne KIeTKn»;
moaens JJTHK.

ObopyoosaHue: CBETOBOM MUKPOCKOII U
Mukpomnpenapat «Kapruokrnnes B KiIeTKax
KOpeIIKa JTyKa.

Jlabopamopnsle u npakmuyeckue
pabomur:

JlaGopatopHas padota Ne 3.
«HabmroaeHrne MuTO3a B KJIETKAX
KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKponpenapaTax»

Y PUCYHKAaX CTaJUU MUTO3a.
PackpbiBaTh OMOTOTHYECKUN CMBICT
MHUTO3a

52

dopmsl
Pa3MHOXEHUS
OpPraHU3MOB

dopMBI pa3MHOKEHHUST OPTaHU3MOB:
OecIrojioe U MOJIOBOE.

Buipl 6ecrooro pa3MHOKCHUS:
JeJIEHNE HAJBOE U ITOYKOBAHUE OHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE Pa3MHOKCHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUYCHUE
JUISACEIICKIIH .

[TomoBOE pa3MHOKEHHUE, €TI0 OTINYUS
OT 0ecIoJIoro.

Hemoncmpavyuu:

PackpriBath comepxaHue TEPMUHOB
U TIOHATHI: Pa3MHOKEHHE, KIIOH,
MOJIOBBIC KIETKU (TaMeThl),
SMIIEKJIETKA, CIEPMAaTO30H I, 3UT0Ta,
JieJIeHre Ha/IBOe, MOYKOBaHUE,
cropyJsiius, parMeHTaIms,
BETETAaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOXKEHUE, ONTBUICHHE,
JIBOIHOE OIJIOJJOTBOPEHUE, TIOJIOBBIE
KeJe3bl, CCMCHHHUKH, THIHUKH,
OTUIOJIOTBOpEHUE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyvt u cxemvi: «DOPMBI

Pa3sMHOXKEHUSI OPTaHU3MOBY, «/IBOMHOE

OIUIOJJOTBOPEHUE YLIBETKOBBIX
pacteHuii», «/lenenue kierku
OakTepumny, «BereratuBHOE
pa3sMHOXKEHUE pacTeHu», « CTpoeHue
MTOJIOBBIX KJIETOK)

XapaxkTepu3oBaTh 0COOCHHOCTH

1 3Ha4YeHHE OECIO0JIOro M MOJIOBOIO
CIIOCOOOB Pa3MHOYKECHUS.

Brigenste Buas1 0€cosioro
Pa3MHOXEHUS; BBISBIISTH B3aUMOCBSI3U
Mexay (hopMamMu U criocodamu
Pa3MHOKEHUS, U UX OMOJIOTUIECKUM
3HAYEHUEM.

Bnaners npuémaMu BEr€TaTUBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX pacTeHUMN
(Ha mpUMepe KOMHATHBIX ).
XapaKkTepru30BaTh MOJIOBBIC KIICTKH:
STUIICKJICTKH, CTICPMATO30H/IbI;
BBLISIBIATE 0COOEHHOCTH

UXCTPOCHUS

53

Meiios

Meiio3. Craguu meiiosa. [Ipoueccsl,
MPOUCXOIAIINE HA CTAIUSIX MEHO03a.
IloBenenue XxpoMOCOM B MEHUO3E.
Kpoccunrosep. buonornueckunii cmpica
Y 3HAYCHUE MENO03a.

Hemoncmpayuu:

Tabnuywl u cxemol: «JleneHUEKICTKI,
«Menos».

Obopyoosanue: moaens JIHK;
MarHUTHasi MOJI€JIb-aNTINKAIIAsT
«JleneHue KIeTKn»

PackpeiBath copep:xkaHue TEpMUHOB U
MOHATUI: MEN03, KOHBIOT ALl
XPOMOCOM, IEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TAMETBHI.
XapakTepu3oBaTh MEHO03 KaK CIoco0

KJICTOYHOIo ACJIICHHA, OIMCHIBATDH MEHO03
1o CTaAuAM,; CpaBHUBATL CTAJIlUU Mero3a

H MHTO3Aa.

Paznmuuate Ha PUCYHKAX CTaauNn Meﬁosa;

pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Mero3a
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5.4 | Obpa3oBanue u ["amerorenes — npoiecc 00pa3oBaHUS PackpbiBaTh conep:kaHe TEPMUHOB U
pPa3BUTHE IIOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. MOHSATUI: TAMETOTEHE3, CIIEPMATOrEHES,
KJICTOK. [TonoBbIe *Kene3bl: CEMEHHUKU U OOTeHe3, CIIEPMAaTO30M I, aKPOCOMA,
Omo0TBOpEHUE aunyHukd. OOpa3oBaHHe U pa3BUTHE SUIIEKIIETKA, OJISIPHBIE TEbIIA.

ITOJIOBBIXKJIETOK — IaMeT (CIepMaTo30M 1, | XapaKTepru30BaTh OCOOCHHOCTH
AUIIEKIIETKA) — CIIepMaTOreHe3 u raMeToreHesa y )KUBOTHBIX U €r0 CTa/IHH;
ooreHe3. OCOOEHHOCTH CTPOECHHUS MIOJIOBBIE KJIETKH >KUBOTHBIX U OITUCHIBAThH
SAUIIEKIIETOK U CIIEpPMaTO30UI0B. IPOLIECC UX Pa3BUTHS.

OmnogorBopenue. [laprenorenes. CpaBHUBATH CLIEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OMIIOAOTBOPEHUE,

Tabnuywt u cxemor: «IIpsiMoen HenpsmMoe | OMOJIOTMYECKOE 3HAUCHUE

paszButHe», «['ameTorenes OTIOAOTBOPEHUS

y MJIEKOIUTAIOIINX U YEJIOBEKAY.

Obopyodosanue: Mojienb MeTadazHon

XPOMOCOMBI, MUKPOCKOII,

MuKpornpenaparsl «CriepMaTo30u sl

MJICKOITUTAIOIIET Oy, «SAMIeKIIeTKa

MJIEKOITUTAIOLLET 0.

Jlabopamopnvle u npakmuyeckue

pabomol:

JlabopaTtopHas pabota Ne 4. «3ydenne

CTPOEHUS MOJOBBIX KJIETOK HAa TOTOBBIX

MUKpOIIpenapaTax»»

5.5 | UupuBuayansHOE NuauBuyanbHOE pa3BuThe (OHTOTeHe3). | PackpbiBaTh coaep:kaHue TEPMUHOB
pa3BUTHE OMOpuOHaNIbHOE Pa3BUTHE U TOHATUNA: OHTOTEHE3, YMOPUOTEHES,
OpraHu3MOB (amOpuorenes). Itarnbl SMOPUOHATILHOTO | 3UTOTA, ApobJieHHue, 0J1aCTOMEPHI,

Pa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1actysa, 6J1acTolenb,
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IpoOJsieHue, racTpyJsius, OpraHOTeHE3.
[ToctaomOpuoHansHOE pa3BuTHE. THIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL:
psMoe, He TPsIMOe (JINYMHOYHOE).
BimsiHue cpenpl Ha pa3BuTHE
OpPraHu3MoB; (aKTOPbI, CIIOCOOHBIE
BBI3BIBAaTh BPOKJICHHBIEC YPOJICTBA.

Poct u pazButue pacrennii. OHTOTeHE3
LIBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHU,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:
Tabauysl u cxemovl: «OCHOBHbBIE CTAJIUU

OHTOTreHe3ay, «lIpsmoe u Henpsmoe
pa3BUTHEY, «/{BOMHOE OIUIOAOTBOPEHUE
YLBETKOBBIX PaCTECHUI)

ractpysna, HelpyJia, OpraHOTeHE3;
3apOJIBILIEBBIC JTUCTKU: IKTOJIEPMA,
Me30/iepMa, SHTOIEpMa;
NOCTAIMOPHOHAIBHOE Pa3BUTHE: TMPSMOE
U HeTpsiMoe (JIMYMHOYHOE); MeTamop(do3,
Meracropa, MUKpOCIopa, IbUIbLIEBOE
3€pHO, CIIEPMHUH, 3apOBIILIEBbINA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHUE.

Onpenensats dTanbl AIMOPUOHATBEHOTO
Pa3BUTHS XOPJOBBIX Ha CXEMaX U
mpernaparax ¥ OMUCHIBATH MPOIIECCHI,
MPOUCXOISIIINE Ha KaXKIOM dTarle.
CpaBHHBaTh NEPUOABI OHTOTEHE3A;
PSAMOE M HEMPsIMOe (JIMIMHOYHOR)
MOCTAIMOPHUOHABHOE Pa3BUTHE,
3apOBIIIN YEeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBsICHATH OMOTOTUYECKOE 3HAUCHHE
pa3BuTHs ¢ MeTaMmop(do30M;
OTPUIIATETFHOE BIUSHUE AJKOTOJIS,
HUKOTHHA U APYTHX TEPATOTEHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJIOBEKa.

OnuceiBaTh IPOLIECC IBOMHOTO
OTUIOZOTBOPEHUS Y IIBETKOBBIX
pacTeHun

HToro uacoB o teme
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Tema 6. HaciieACTBEHHOCTh M MK3MEHYHUBOCTH OPraHNU3MOB

6.1 | 'enernka — HayKa 1 [IpenmMer u 3a7a4M TEHETUKH. PackpriBath conepxanne TEpMUHOB U

0 HAaCJIEICTBEHHOCTHU Ponb nutonoruu u sSMOpUOJIOTUH MOHSTHUI: T'eH, TeHOM, T€HOTHI, (PEHOTHIIL,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'€HETHKU. BKias XPOMOCOMBI, aJUIEJIbHBIE T€HbI (AJLJIEIN),
POCCHICKUX U 3apYOE€KHBIX YUCHBIX B TrOMO3HI0Ta, FeTEePO3UroTa,
pa3BUTHE N'€HETUKU. METONbI TEHETUKU | TOMHHAHTHBIA MPU3HAK (TCH),
(rubpuI0TIOTHYECKUH, peleCcCUBHbBIN MPU3HAK (T€H), YhCTas
[UTOT€HETUYECKUHN, MOJIEKYJIIPHO- JUHUS, TUOPULL.
TEHETUYECKUI). [lepeuncnsaTh u XapakTepu30BaTh
OCHOBHBIE T€HETUYECKHUE MTOHSATHS. METO/1bl TeHETUKH: TUOPUAO0JIOTUYECKUA,
['eneTnyeckasi CHMBOJIMKA, ATOT€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CX€Max CKpEIMBAHUM. | TCHETUYECKHUI; JOMUHAHTHBIC U
Jemoncmpayuu: peLiECCUBHBIE NTPU3HAKH PACTECHUM U
Lopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. Basuiios, C. C. YeTBepuKOB, [Tosp30BaTHCS TEHETUUECKOU
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEW U CUMBOJIMKOU
ObopyoosaHnue: MOJI€Nb- ANIUIAKAIUS JUISL 3aMUCU TEHOTHUITUYECKUX CXEM
«MoHOTUOPHUIHOE CKPEIIUBAHUEY, CKpEIIUBaHUS
repOapuii «I'opox moceBHOI»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACIIEIOBAHUS PackpsiBaTh copepxkaHue TEPMUHOB

HaCJIeI0BAHHUS MIPU3HAKOB, YCTAHOBJICHHBIE Y MOHATUNA: MOHOTHOPHUIHOE

IIPU3HAKOB. I'. Mennenem. MoHOruGpuaHOE CKpenuBanue, HeHOTUTTTYECKUE

MonorubpuHoe CKpelllUBaHue. 3aKOHEAMHOOOpa3us IPYIIIbI, THOPUIOJIOTUUECKUN METO/I,

CKpELIMBaHHE rUOpUI0B IEPBOTO MOKOJeHUs. [IpaBuiio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB

AOMHWHHUPOBAHUA. 3aKoH paciCIICHUA
IMPHU3HAKOB. ['mmoTe3a 4YHUCTOTHI raMerT.
[lonmHOEM HEmoaHOE JAOMHWHHUPOBAHUC.

(mOJTHOE, HETIOIHOE), PACIICTIICHUE
B ITOTOMCTBE.
OnuceIBaTh METOIUKY MPOBEACHHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHens.

Tabauysl u cxemvt: «MoHOTHOPUTHOE
CKPEIIMBAHUE U €r0 HIUTOTCHETUYECKAS
OCHOBa», «3aKOH PacCUIEIJIEHUS U €r0
LATOrE€HETUYECKAsi OCHOBa», «3aKOH
YUCTOTHI TAMET».

Obopyoosanue:

MOAeNH-anTIMKanuu « MoOHOTUOPUIHOE
CKpenuBaHuey», «Henosnoe
JTOMHHHUpPOBaHUEY, repbapuii «['opox
TOCEBHOM»

I'. MenaenemMonsITOB 110 N3YUYEHUIO
HACJICIOBAHUS OJTHOM Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBath coziepxaHue 3aKOHOB
€IMHO00pa3usi THOPHUIOB TTIEPBOTO
MTOKOJICHUS M 3aKOHA PACHICIIIICHHUS.
OOBSCHITH TUIIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CXeMbl MOHOTUOPHTHOTO
CKpEILUBaHUs, OOBSICHATH €T0
[UTOJOTUYECKUE OCHOBBI U PElIaTh
FeHETUYCCKHUE 3aJaun

HAa MOHOTHOPHIHOE CKpEITUBAHUE

6.3

JurubpuaHoe
CKpeIIrBaHHE.
3aK0H HE3aBUCHUMOTO
HaCJIeI0BaHU
MIPU3HAKOB

JuruOpuaHoe ckpenBanme. 3aKoH
HE3aBUCUMOTO HaclleJOBaHUs
npu3HaKoB. [{[uToreHeTnUecKue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.
AHanu3upyroniee CKpeuBaHue.
Hcrnonp30oBaHNe aHATM3UPYIOMIETO
CKpEUIMBaHUSA JIJIs1 OTIPEICICHUS
reHOTUIa 0COOu.

Jemoncmpayuu:

Ilopmpemui: I'. MeHenb.

Tabnuyvt u cxemol: «JIurudpuaHoe
CKpeurmBanuey, «Llutomornueckue
OCHOBBI IUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJICIb- AlITTAKAIUS
«JlurnbpuiHOE CKPEIIBAHKEC)

PackpsIBaTh conepxkaHuE TEPMUHOB U
HNOHSTUN: TUTHOPUIHOE CKpELIBaHUE,
aHAJIM3UPYIOIIEee CKPELIMBaHUE.
OnuceiBaTh onbITEI . Mennens

10 U3YYEHUIO HACIEAOBAaHU IBYX I1ap
IIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh conepxaHue 3aKOHa
HE3aBUCHUMOI0 HACJIEA0BAaHUs IIPU3HAKOB.
[IprMeHATh MaTeMaTHYECKUM pacyeT
C IOMOUIBIO METO/IA IIEPEMHOKEHUS
BEPOSITHOCTEN U 3aIIUCh C IIOMOLIBIO
(EHOTUITNYECKUX PAJUKAIIOB
pacCILEIUICHNs TIPU3HAKOB Y IIOTOMKOB
10 (DEHOTUITY Y TEHOTHILY.
3anuchIBaTh CXEMbl TUTHOPHIHOTO
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CKpEILUBaHUs, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U PEIIaTh
reHEeTUYECKHUE 3a7a4M Ha TUTHOPUIHOE
CKpEIIUBaHUE

6.4

CueruieHsoe
HacJIeJOBaHUE
MIPU3HAKOB

CuenyieHHOE HaclieJOBaHHUE ITPU3HAKOB.
Pa6ora T. Moprana no cuerjieHHOMY
HacJIeq0BaHUIO reHoB. Hapyienue
CUEILJICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPUS
HACJIECTBEHHOCTH.

['eneTnueckue KapTel.
Hemoncmpavyuu:

Iopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMerosy,
«I'eHeTHYECKHE KapThl paCTEHUH,
KUBOTHBIX U YEJIOBEKAY,
«B3anmoAencTBrE aJJIEIbHBIX TEHOBY.
Obopyoosanue.: MAKpOIIpENapaT
«dpozoduna» (Hopma, myTanuu GopMsI
KPBUIBEB U OKPACKH TeJla), MUKPOCKOTI,
Mojenb-anmukanus «llepekpéct
XPOMOCOMY.

Jlabopamopnwle u npakmuyeckue
pabomol:

JlaGopatopHas padota Ne 5. «M3yuenue
PE3yNbTaTOB MOHOTHOPHUIHOTO

Y JUTUOPUIHOTO CKPEIIUBAHUS

PackpseiBath conep:xanue TEpMUHOB U
MOHATHI: CUEIIJIEHHOE HACIIEJOBAHNE
MPU3HAKOB, PEKOMOWHAIIMS T€HOB,
TEHETUYECKUE KAPThI XPOMOCOM,
MOpraHuja.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOU TEOPUH
HacsenctseHHoctu T. Moprana;
pacKpbIBaTh CoJIep:KaHne pPabOThI

T. Moprana no CuerniecHHOMy
HACJIEJOBAHUIO T€HOB U IIPUYHHBI
HapyILIEHUs CUEIUICHUS MEXIY TeHaAMU.
3anuchIBaTh CXEMbI CKPEIIUBAHUS

IIPU CLEIUIEHHOM HACJIEI0BAHUH,
OOBSACHATH MPUUYUHBI PEKOMOUHALIUN
TE€HOB, ONPEAEIIATh YHCIIO TPYIIIT
CLICIUICHHS T€HOB; pellaTh TeHETUYECKUE
3a/1a4M Ha CLIETUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIbl Ha TOTOBBIX

MHKponpenaparax»

6.5 | I'eneruka nomna. I'enetnka nona. XpomMocomMHOE PackpsiBaTh conepkaHue TEPMUHOB U
Hacnenosanue ONpENIEJICHHE M0JIa. AYyTOCOMBI U MOHSITHIA: XpOMOCOMHBIN HaboD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CUEIUICHHBIX C [T0JIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTAMETHBIN MOJI, TETEPOTraMETHBIM

Hacnenosanue npu3HakoB, CUEIUICHHBIX | I10JI, CUEIJIEHHOE € II0JIOM HACJIeI0BaHUE
C IOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATD HUTOJOTUIECKIE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3Ma ONPEACIICHUS
H.U. BaBuios. [10J1a Y pa3JIUYHbIX OPraHU3MOB.
Tabauysl u cxemol. «['eHeTHKA TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BAHNUS, HACJICOBAaHUs IPU3HAKOB, CLETUICHHBIX
CLICIJIEHHOTO € ITOJIOM», «KaprnoTturisl Y HE CLEIUICHHBIX CIoJoM. Pemarh
YEJIOBEKA U KUBOTHBIX» TEHETUYECKHUE 3aa4M Ha HACIIEJOBAaHUE
CLEIUICHHBIX C IIOJIOM IIPU3HAKOB

6.6 | I3MeHUHUBOCTD. N3meHnunBOCTh. BUIbI NI3MEHUMBOCTH: PackpsiBaTh conepxaHue TEPMUHOB U
Henacnencrsennas HEHACJICICTBEHHAS U HACJICACTBEHHAs. MOHSATUN: U3BMEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOM HACJICCTBEHHAs N3MEHYUBOCTb,

M3MEHYUBOCTH. XapaKTEPUCTUKA
MOIU(PHUKAITMOHHON N3MEHYHUBOCTH.
BapuannoHHbIi psii 1 BapualioHHast
kpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHBIE 1 KAUECTBEHHBIE
NPU3HAKH U UX HOPMa PEaKLnu.
CaoiicTBaM0o 1M (PUKAITHOHHOM
M3MEHYUBOCTH.

HEHACJIEICTBEHHAsA N3MEHUYHUBOCTb,
MOAU(UKAIIMOHHAS U3MEHINBOCTD,
BApUALIMOHHBIN psJi, BApHAHTA,
BAapUALIMOHHAS KpHUBAas, IPU3HAK,
HOpMa peakiify, KOJIMYECTBEHHbIE U
KaueCTBEHHbIC MPU3HAKHU.
KnaccuduimpoBats BUIbI
M3MEHYMBOCTH U BBISIBJISITh UX
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Hemoncmpayuu:

Tabnuywl u cxemot.: «Buapl
M3MEHUYMBOCTH, «MoaudukannoHHas
M3MEHYUBOCTDY.

Jlabopamopnsie u npakmuyeckue
pabomol:

JlaGopatopHas pabota Ne 6. «3yuenue
MOAU(PUKALIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUALIMOHHOIO psJia U
BAPUALIMOHHOU KPUBOW»

OMOJIOTMYECKHE OCOOEHHOCTH.
[IepeuncnsaTe CBOKWCTBA
MOAU(PUKAIMMOHHON U3MEHUYUBOCTU H
OOBSICHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
Pa3znuuaTh KOMM4YeCTBEHHBIE U
KaueCTBEHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAITMOHHYO
KPUBYIO, BBIUUCIISATH CPEHEE 3HAUCHHE
MpU3HaKa

6.7

Haciencrsennas
U3MEHYMBOCTH

HacnencrBenHas, niv reHOTUIMYecKas
M3MEHYHBOCTh. KomOMHaTHBHAS
U3MEHYMBOCTh. Meno3 U nosoBoi
MPOIIECC — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTalluoHHast
U3MEHYUBOCTb.

Knaccudukanus Mmytanuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacroTa ¥ IpUYUHBI MyTalIU M.
Mytarennble (hakTopsbl.

3aKOH TOMOJIOTUYECKUX PSIOB

B HACJIEJICTBEHHOW U3MEHUYHBOCTHU

H. W. BaBunosa. BuesnepHas
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Hopmpemui: T'. ne ®pus, H. 1. BaBuios.
Tabauyvl u cxemol: «MyTalMOHHAs

PackpbiBaTh cofiepKaHuE TEPMUHOB U
MOHSTUI: HACIEICTBECHHAS
W3MEHYMBOCTh, KOMOMHATUBHAS
M3MEHUYUBOCTh, MyTAllHOHHAS
W3MEHYUBOCTb, MyTaHT, MyTallUH:
F€HHbIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUIUIONINS, aHEYIUIOUIMS, MyTareHbl.
XapakTepu30oBaTh HACJIECACTBEHHYIO
U3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIOB

B HACJICJICTBEHHON M3MEHUYMBOCTHU

H. 1. BaBuiioBa u 0OBACHSTH €ro
3HAYEHUE IS OMOJIOTUH U CEJIEKIIUH.
KnaccudumupoBats MyTaruu: TeHHbIEC,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTalUH.

OOBACHATH TPUYUHBI BO3HUKHOBEHHS
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U3MEHUYHUBOCTD.
ObopyoosaHue: MUKPOCKOTI,
MuKkponpenapar «Jlpo3zodunay (Hopma,
MyTaruu GOpMbI KPBUTbEB M OKpacKa
TeJa); KOMHaTHbIE PACTEHUSI C TIECTPOM
OKPAaCKOW JINCTBHEB.

Jlabopamopnvie u npakmuueckue
paoomol:

JlaGopatopHnas padorta Ne 7. «AHanu3
MyTarui y Apo30(uitbl Ha TOTOBBIX
MUKpOTpenaparax»

MyTaluil, posib (aKTOPOB-MyTareHOB.
CpaBHUBATh BU/Jbl MyTalllil; BBISBIATH
IPUYHHBI HACJIEICTBEHHOM
WU3MEHYMBOCTH, MCTOYHHKU MYTarcHOB
B OKpY’Karollel cpene (KOCBEHHO).
XapakTepu30oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTh

6.8

I'eneTuka yejoBeKa

I'enernka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIC METOAbI TCHETHKH YCIOBEKA:
TeHCaJIOTNIeCKHM, OJM3HEI[OBIM,
IIMTOr€HETHYECKU, ONOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHMUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomoiwto I11P-ananu3a.
Hacnencrsennsie 3a001eBaHus
YeJI0BEKa: T'eHHbIC 00JIC3HU, O0JIC3HU

C HacJIeACTBECHHOM
MPEAPACIIOT0KEHHOCTIO, XPOMOCOMHBIE
oose3an. ComaTHYeCKue U
reHEepaTUBHBIC MyTallUH.

PackpsiBaTh conep:xaHue TEPMUHOB U
IOHSATHN: KAPUOTUII YEJIOBEKA,
LUTOT€HETUYECKUI METOL,
Te€HEaJ0rn4eCKUil METOI, POJIOCIOBHBIE,
OJIM3HELOBBIA METO/1, HACJICCTBEHHbBIE
0oJie3HU: (MOHOTCHHBIE,

C HacJIeACTBEHHOU
IIPEIPACIIOIOKEHHOCTBIO,
XPOMOCOMHBIE), MEJIUKO-T€HETHYECKOE
KOHCYJIbTUPOBAaHUE.

[TepeuncnsiT 0COOEHHOCTH U3YUYEHHUS
TE€HETUKH YEJI0BEKa; TPUBOANTD
IPUMEpPBI HACIIEICTBEHHBIX O0JIE3HEN
YEJI0BEKa, XapaKTepU30BATh METObI UX
poQHUIAKTUKNA; 0OOCHOBBIBATH 3HAYEHUE
MEJUKO-T€HETHYECKOTO
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CrBonoBbie KneTKH. [IpuHIMIIBI
3I0POBOTO 00pa3a >KU3HU, THATHOCTUKH,
PO MITAKTUKA U JICUCHHS] TEHETUYECKUX
OoJsie3Hel. MeauKO-reHETUYECKOE
KOHCYJIbTUPOBAHHE. 3HAUYCHHE
MEIUIIMHCKOW T€HETUKU

B IIPEIOTBPAILECHUH U JICYEHUH
reHETUYEeCKUX 3a00JIeBaHUH YeI0OBEKa.
JHemoncmpayuu:

Tabnuywl u cxemot: «HacnenoBanue
pesyc-akTopay, «['eHeTuka rpymn
KPOBW.

Jlabopamopnsie u npakmuyeckue
pabomol:

[TpakTiueckas padorta Ne 2.
«CocTaBiieHUE U aHATIN3 POJOCIOBHBIX
YeJI0BEKA»

KOHCYJIbTUPOBAHUSL.
BrIsSIBISATE M CpaBHUBATH MEX]Yy COOOM
JOMUHAHTHBIC U PELECCUBHBIC IPU3HAKHU
YEJIOBEKa.

CocTaBisATh M aHAIM3UPOBATH
POAOCIIOBHBIE YETI0BEKA

Nroro yacos o teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenekuusi Kak HayKa 1 Cenekuys Kak HayKa 1 IMpoLEecC. PackpriBats conep:xaHue TEpMUHOB

U TIpolLecc

3apoKJICHHUE CENEKIUH U TOMECTUKALIMS.
Yuenue H. W. BaBunosa o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYPHBIX PACTCHUM.

L{eHTpbI TPOUCXOKICHUS TOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATUM: CENEKILUS, COPT, HOpOAa,
HITaMM, JOMECTUKALUS, WA
OJIOMAIlIHUBAHKE, [ICHTPbI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTEHHUI U
YKUBOTHBIX, THOpUIU3AINS,
UCKYCCTBEHHBII 0TOOD.
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Hemoncmpayuu:

Ilopmpemuwi: H. 11. BaBuios.
Tabauysl u cxemol: kapta «LleHTpHI
MHOT000pa3us ¥ MPOUCXOKICHHS
KYJIbTYPHBIXpAacTeHUW», «[lopoasl
JIOMAITHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHHUI.
Obopyodosanue: MyJISKU TUIOJIOB U
KOPHETUIOI0B JTUKUX (HOpM U
KYJbTYPHBIX COPTOB PaCTEHU;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHU»

Ha3biBaTh 1 cpaBHMBAaTH OCHOBHBIE
ATaIlbl PA3BUTHUS CEJICKIIUU.

N3narars yuenue H. 1. BaBunosa

O LIEHTPaxX MPOUCXOKIACHHS KYJIbTYPHBIX
pACTEHUI; pa3inyaTh HEHTPbI HA KapTe
MHpPA, CBA3BIBATH UX MECTOIOJI0KEHUE

C OYaramy BO3HUKHOBEHHUSAPEBHENIINX
[UBUJIN3AIAH.

CpaBHUBATb COpTa KYJIBTYPHBIX
pacTeHuM, MOPOIbl TOMAIIHUX
JKUBOTHBIX U UX JUKUXIPEIKOB.
O1ieHUBATh POJIb CEICKIIUU

B 00€CIeUYeHUH MPOIOBOIHLCTBEHHOM
0e3011aCHOCTH YeJIOBECUECTBA

7.2

Metonsl n
JNOCTHKEHUS
CEJIEKLINM PACTEHUIN
Y JKMBOTHBIX

CoBpeMEeHHBIE METOBI CEJICKIUH.
MaccoBblil 1 THAUBUYJIbHBII OTOOPBI
B CEJICKIMUPACTEHUN U JKUBOTHBIX.
Ouenka skcTepbepa.
biIM3KOpOACTBEHHOE CKPEIMBAHNE —
uHOpuAMHT. Ynctas muHus.
CkpelrBaHUe YUCTHIX JTUHUH.
['etepo3suc, ninm rudpuaHas cuia.
HeponctBeHHOE CKpelyBaHue —
ayTOpuunr. OtnanéuHas
rudpuauzanus u e€ ycrexu.
HcKkyCCTBEHHBIN MyTareHes U MoJly4eHue
ITOJIUIUIONIOB. [IOCTHX)EHNs celleKuun

PackpriBath copepkaHne TEPMUHOB U
MOHSTUIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOP, MHIUBHUAYATbHBIN
0TOOp, PKCTEPhEP, OIM3KOPOACTBEHHOE
CKpElIMBaHUE, YNCTas JINHUS, TETEPO3HUC,
HEPOACTBEHHOE CKpEUIMBaHUE,
WCKYCCTBEHHBI MyTareHes,
nosurmionbl. CpaBHUBATH (HOPMBI
HUCKYCCTBEHHOT0 0TOOpa (MaccoBOTO U
WHUBUTyAJIbHOTO), BUbI
rubpuan3anuu (O6JU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITOCOOBI MOTyUYCHHS
MOJIUTIOU/IOB.
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pPacTEeHM, )KUBOTHBIX U
MHUKpPOOPraHU3MOB.
Hemoncmpayuu:

lopmpemui: 1. B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauysl u cxemol: «OTHaTCHHAS
rubpuauzanus», «PaboTe akameMuka
M. @. BanoBay, «llomummonaus.
Obopyoosanue: MYJISIKU TIJIOJIOB U
KOPHETIJIOIOB IUKHUX (GOpM U
KYJBTYPHBIX COPTOB PACTEHUHU.
Jlabopamopuvie u npakmuyueckue
paoomoi:

Oxckypeust « OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKI[UU PACTEHUU U
’KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIMIO,
IJIEMEHHYIO hepMy,
COPTOMUCHBITATENBHBIN y4acTOK

WJIM TETUIMYHOE XO35IICTBO)

[IpuBOINUTH IPUMEPBI JOCTUKEHUI
CEJIEKLIMU PACTEHUH U )KUBOTHBIX

7.3

buorexnoorus
KakK OTpaciib
MPOM3BOJICTBA

buorexHonorus kak orpacib
IPOU3BOJACTBA. [ eHHasl MHKEHEepUs.
Otansl cozganus pekomOunantHou JIHK
Y TPAHCTE€HHBIX Opranu3mMoB. KieTouHas
uHXeHepus. KileTOuHbIE KyIbTYPBI.
MUKpOKIOHAIIBHOEPA3MHOXKEHUE
pactenuil. Kimonnposanue
BBICOKOIIPOYKTUBHBIX

PackpeiBath conep:kaHue TEPMUHOB U
TOHSTHI: OMOTEXHOJIOTHS, KIETOYHAS
WHXEHEPUS, TEHHAs UHXKEHEPUS,
KJIOHHPOBAHUE, TPAHCTCHHBIE
opranu3Mmbl, MO (reHeTndecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHBIE

53




®depepanbHas pabouas nporpamma | buonorus. 10—11 kmaccer (0a30BBI YPOBEHB)

CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKUE N ITUIECKUE TPOOIIEMBI.
I'MO — reneTuuecku
MOJIU(DUITUPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Tabnuywvl u cxemol: «OOBEKTHI
OMoTeXHOJOTHNY, «KIeTouHbIC
KYJBTYPhI U KIIOHUPOBAHUEY,
«KoHCcTpyHpoBaHHE M MEPEHOC T'€HOB,
XPOMOCOM)»

JOCTHKCHUA OMOTEXHOJIOTHHU B 00JIaCTH
IIPOMBIINIJIICHHOCTH, CCJIbCKOT'O XO3S1CTBA

Y MEIUIIMHEI.
[TepeuncnsaTe u XapakTeprU30BaTh
OCHOBHBIEMETOBI U JIOCTHKCHUS
OMOMH)KEHEPHH.

OO6Cy)1aTh YKOJIOTHIECKUEC U
ITHYECKHE aCTIEKThl HEKOTOPHIX
WCCJICIOBaHMM B 00J1acTH
OonoTexHoIOTHH (KIIOHUPOBAHMUS,
UCKYCCTBEHHOT'O OIJIOJJOTBOPECHHSI,
HAIPABJICHHOTO W3MEHEHUsI TeHOMa U
CO3JIaHHS] TPAHCTEHHBIX OPTraHU3MOB)

Hroro yacos o teme 3
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KonnuectBo OCHOBHBIE BUIBI IEATEIILHOCTH
pa3ziesioB U TeEM [IporpammHoOe conepkaHue
n/n 4acoB 00y4aromuxcs

yueOHOro mpeamMeTa

Tema 1. DBOJIOIMOHHAA OHOJIOTHUSA

1.1

OBOJIIOLMS U METOABI
€€ U3y4eHus

1

[Ipennochuiku BO3SHUKHOBEHUS
HBOJIIOLIMOHHON T€OpUU. DBOITIOLMOHHAS
TeopUs U €€ MECTO B OMOJIOTHH.
BrnusiHMe 3BOTIOIMOHHON TEOPUUN

Ha pa3BUTUE OUOJIOTUH U JPYTUXHAYK.
CBuaeTenbCTBA 3BOJIIOIUU.
[TaneoHTONIOTMYECKHE:
MOCJIEIOBATEIBLHOCTD MOSBICHUS BUI0B
B [TAJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoiHbIe (POPMBL.
buoreorpaduyeckue: cXoIcTBO U
paznmuune ¢payH udiop MaTepUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXO/ICTBA
U pa3anausi SMOPHUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE:
TOMOJIOTUYHbIE, AHAIIOTUYHBIE,
PYAUMEHTApHBIEC OpPTaHbl, AaTABU3MBI.
MouekynsspHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpsiBaTh conep:kaHne TEPMUHOB U
TOHSTUI: IBOJIIOITHS, TIEPEXOTHBIC
bopMBbI, PUIOTEHETUYECKUE PSIJIBI,
BU/JIBI-DHJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apO/IbIIIIEBOTO CXO/ICTBA,
OMOreHETHYECKHUM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyJIUMEHTapHbIC OPTaHBbI,
aTaBU3MBI.

[lepeuncisiTh OCHOBHBIE ITAIBI PA3BUTHS
ABOJIFOLIMOHHON TEOPHHU.
XapakTepu30oBaTh CBUCTEIHCTBA
ABOJTFOITUH: TIAJICOHTOJIOTHYECKUE,
ounoreorpadpuyeckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHE.

[TpuBOANTH MPUMEPHI EPEXOTHBIX
dbopM OpraHu3MOB, (HHUIOTCHETHUYECKHUX
PSAIOB.

[TpuBoaMTH (HOPMYTUPOBKH 3aKOHOB

55



®depepanbHas pabouas nporpamma | buonorus. 10—11 kmaccer (0a30BBI YPOBEHB)

METa0OJMIECKUX MyTEH y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

llopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. Japsun, B. O. KoBaneBckuii,

K. M. Bap, O. I'ekkens, . Mrosuep.
Tabauywvl u cxemol.: «Pa3BuTne
OpraHMyYeCcKOTro MUpa Ha 3emiie»,
penbedHbIe TAOIULIBI «3aPOIBIIIH
MO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: buoreorpapuyeckas
KapTa Mupa; Koyekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHuily; BIIayKHbBIE MperapaThl
«Pa3Butue Hacekomoro», «Pa3zpurune
JISITYILIKU

OMOreHETUYECKOTO U 3apOoAbIIIICBOTO
CX0ACTBa

1.2

Ucrtopus pazsutus
MPEICTaBICHU I
00 ABOTFOITUHT

OBosronnonHas teopus Y. Jlapeuna.
[IpeAnocbuUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBIKYIIME CHIIbI
HBOJTIOIMY BUJIOB 110 [lapBuny
(M30BITOYHOE PA3MHOXKEHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HEONPEAEIEHHAS U3MEHUYNUBOCTb,
O0opb0a 3a CylecTBOBAaHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTnuecKkasi TEOpHs BOJIIOLIMU

PackpsiBaTh conepkaHue TEpPMUHOB U
MOHSITUI: CHCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIFOLIUOHHBIE UJEU, KOHILIEIIINU U
TEOPUU; CPAaBHUBATh B3TJISA/IbIHA BU]I U
spomonuto K. Jinnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JINHHES B pa3BUTHE
CHUCTEMAaTUKH U OOBSICHITH MPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIOJIOKEHHS.
Hemoncmpayuu:

llopmpemuwi: K. JIunnen, K. b. Jlamapk,
Y. {apBun.

Tabauyvt u cxemol: «Ilomynsuumy,
«Kapra-cxeMa MapuipyTa myTeIIeCTBU
Y. MapBunay, «®@opmbl 60pbOBI

3a CyIIEeCTBOBaHHE», « ECTECTBEHHBIN
0oTOO0p», « MHOTrOOOpa3ue CopToB
pacteHuitn, «MHorooopasue mopos
YKABOTHBIX»

OMHApHON HOMEHKJIATYPBHI.
XapakTepu30BaTh COJICPKAHUE U
3HAYEHHUE IBOJIOLMOHHON KOHUEIILINU
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-DKOHOMHUYECKHUE
IPEANOCHUIKH BO3HUKHOBEHHUS
3BOIOIIMOHHOM Teopun Y. lapBuHa.
PackpeiBaTh coaepxanre 3BOJTIOIUOHHON
teopun. /lapBuHa; cpaBHUBATH
HEOIIPEIEIICHHYIO U ONPEACICHHYIO
U3MEHUYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBINH 0TOOD, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuceIBaTh MOJOKEHNUS CHHTETUYECKON
teopuu 3Boounn (CTD) n 0OBACHATH
€€ 3HaueHue IIONOJIOTUH

1.3

Bun: xpurepun u
CTPYKTypA.
[TomyssAnms Kak Kak
AJIEMEHTApHAs
€IUHULIA BHUJA

Mukpososonus. [Tonynsuusa kak
€IVHHIABUA U SBOJIFOLIHH.
Hemoncmpauyuu:

Tabauyvt u cxemol: «Ilomynsaummy,
«MyTannoHHasi ”3MEHYUBOCTBY.
Obopyoosanue: MUKPOCKOTI,
MuKkponpenapar «J[pozodura» (Hopma,
MyTaru (POPMBIKPBIILEB U OKPACKH
Tena), MoJieNb-anmnkanus «Ilepekpéct
XPOMOCOM.

PackpriBaTh cojepkaHue TEPMUHOB H
MOHSITHI : MUKPOIBOJIIOIINS, BH/I,
KPUTEPHUH BHUJIA, apeal, MOMYJISIIHS,
reHooH/I, MyTaIluy, KOMOWHAIIUN
T'€HOB.

XapaKkTepru30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO CIUHUITY U
IIEJTOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
BrigensaTs kputepuu BuIa
(Mopdonornyeckuii, PU3MOTOTUUECKUH,
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Jlabopamopnvle u npakmuyeckue
paoomuwi:

JlaGoparopnas pa6ora Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(HOJIOTHIECKOMY
KPUTEPHIO»

OMOXMMHYECKUH, TCHETUYECKHIA,
HKOJIOTUYECKUH, Teorpaduyeckuii) u
MIPUMEHATh KPUTEPUU I OMUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh NOMYJISIIAIO KaK
CTPYKTYPHYIOCUHUILY BUJIA U
ABOJIIOLIMH.

OnuchIBaTh NOMYJISLHMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | ABwxymime cuibl JBwxymue cuibl ((akTopsl)3Boounn | PackpbeiBaTh copepkaHue TEPMUHOB U
(3memeHTapHbIE BHUJIOB B IpupoAae. MyTanmoHHBIN NOHATUIN: KOMOUHATUBHAS
(akTOpbI) SBONIOINH IIPOLECC U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTAllUU, MyTallAOHHBIN
WU3MEHYHUBOCTG. [0NyJIALIMOHHBIE BOJIHBI | ITPOLIECC, TOYJIALIMOHHBIE BOJIHBI,
U npeiid reros. M3omsauusa u murpanus. | Apeid reHoB, W30S, MUTPALIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTAPHBIC
Tabnuyel u cxemol: «JIBUOKyIIE CUITBI (aKkTOpbI FIBOJIIOLIMH: MYyTALIUOHHBIN
IBOJIFOLIUN pouecc, KOMOMHATUBHAs
U3MEHYHUBOCTb, OMYJISIIUOHHBIE BOJIHBI,
npelid TeHOB, N30IALMS, MUTPALUS.
Y craHaBIMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3H MEXKY
MEXaHU3MOM U pe3yJIbTaTOM JIECHCTBUS
JBIKYIIHUX CHJI (3JIEMEHTAPHBIX
(haKTOPORB) PBOIIOIUN
1.5 | EcTecTBennslit 0TOOp EctecTBennsbIit oTO0p — HampaBistomuid | PackpsiBaTh coaepkaHne TEPMUHOB U

1 ero Gpopmbl

(bakTop 3BOIIOIHUU.
®dopMBbI €CTECTBEHHOT0 0TOOPA.

MOHSTUI: €CTECTBEHHBIN 0TOOP, O0pHOA
3a CyIIIECTBOBAHUE.
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Jemoncmpayuu:
Tabauywvl u cxemol.: «ECTECTBEHHBIN
oTO0p», «boppOa 3a cyiiecTBOBaHKEY

OnwuceBaTh MEXaHU3M JCHCTBUS
€CTECTBEHHOTO 0TOOpA.
Xapaktepu30oBaTh (OPMbI €CTECTBEHHOTO
0TOOpa (IBMXXYIIUMA, CTAOMITM3UPYIOIINM,
JTU3PYIITUBHBIN) ¥ CPAaBHUBATH MX MEKIY
co00i1.

XapaxTepus3oBatb 00pbOy

3a CyIIeCTBOBAHUE M CPAaBHUBATH €€
BUIBI (MEKBUIO0BAs, BHYTPHBHIOBAS,
Oopnba ¢ HeOIaronpUATHBIMU
(dhakTOpamMu BHEIIIHEH Cpe/Ibl)

1.6

Pesynbrarsl
ABOJIIOLUU:
MIPUCIIOCOOJIEHHOCTD
OpraHU3MOB U
BH1000pa30BaHKE

[Tpucnoco01eHHOCTh OPraHu3MOB
KaK pe3yibTaT 3Bomronuu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHNU3MOB.
Apomopho3bl 1 HAKOATATI TAIINH.
Buau BunioobpazoBanue.

Kputepun Buga. OcHOBHBIE (POPMBI
BUJI000pa30BaHus: reorpapuueckoe,
IKOJIOTUYECKOE.

Jemoncmpayuu:

Tabnuywvl u cxembi:
«IIprcmocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000pa30BAHKE.
Obopyoosanue:

kosutekus «IIpuMepsl 3aUTHBIX
MPUCTIOCOOJICHUH Y JKUBOTHBIX),

PackpbiBaTh conep:kaHne TEPMUHOB U
MOHSITHIA; IPUCTIOCOOJICHHOCT,
IOKPOBUTEILCTBCHHAS H
npeocTeperampias oKkpacka,
MacCKHUPOBKa, BUJI000pa3oBaHue.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MPUCTIOCOOJICHUI y OPTaHU3MOB.
BEISBIATE 110 M300payKEHUSIM, Ha JKUBBIX
U (UKCHPOBAHHBIX ITperapaTax MPUMEPHI
IPUCIIOCOOJICHHOCTH PAcTeHUN U
KUBOTHBIX K YCJIIOBUSMCPEIbI

oOuTaHus, TOKa3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPHUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHHS;
OITHCHIBATH M CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKH; Ha0Op TUIOA0BU
CEMSH.

Jlabopamopnvle u npakmuueckue
paoomuwi:

JlaGoparopHas padota Ne 2. «Onucanue
MIPUCIIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCUTEILHOTO XapaKTepar»

(bOpPMBI HKOJTIOTHIECKOTO U
reorpauyecKoroBUA000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLUU

Maxkpo3Boto1Hs.

DopMBbI FBOTIONNN: (DUTIETHIECKAS,
JMBEpPreHTHasi, KOHBEPTeHTHas,
napasuiensHas. HeoOGpatumocTs
aposttonuu. [Iponcxoxaenue

OT HECMEeUHATM3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyronas crieruanu3anusi.
AJlaniTUBHAS paJHaIlusl.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBeprios.
Tabnuywvl u cxemvi: KApoMOPPO3bI»,
«Mnnoamantanumy, «O0Ias
JIETCHEPAIIHS.

Obopyoosanue: moaenb « OCHOBHbBIE
HaITpaBJICHUS DBOJIIOIHMIY; 00BEMHAs
Moenb «CTpoeHne TOJOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh cofiepKaHue TEPMUHOB U
TOHSITHI: MAaKPOIBOJIONINSA, (prtoTeHe3,
OMOJIOTMYECKUM MPOrpecc U perpecc,
apomopdo3, uaroaganTaius, ooas
JeTeHepalvsi, alaliTUBHAS pauaIlus.
XapakTepu3oBaTh (POPMBI IBOJIOLIMH.
BoisiBnsaTe apoMopdo3bl U
WIN0AIANTAlNU YPACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJOTMYECKUN MPOTPECC
U Ouosioruyeckuit perpecc, apomopdos,
UIN0AIANITAIUIO U OOIITYIO
JIereHepaluio.

BoBISBISITE B3aUMOCBSI3U MEXKITY Ty TSIMU
Y HAIIPABJICHUSIMU DBOJIIOIINH

Y PACTEHHMU U KUBOTHBIX

NToro 4acos 1o reme
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Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HHU HA 3eMJie

2.1 | Uctopus xu3Hu

Ha 3eMiie U METOIbI
€€ U3y4eHus.
['nnoTe3sl
MPOUCXOKICHUS
JKM3HU Ha 3emiie

2

JloHayuHbI€ NpEACTABICHUS

0 3apoxJaeHnM xku3Hu. Hayunsie
TUIIOTE3bl BOSHUKHOBEHMS )KU3HU

Ha 3emsie: abuoreHe3 UNnaHCIepMUs.
XUMHYECKas SBOJIIOLIHS.
AOHOTeHHBI CUHTE3 OPraHUYECKUX
BEILIECTB N3HEOPTaHUYECKUX.
DKCIEPUMEHTAIBHOE IMOTBEPKICHUE
XUMHUYECKON IBOJIIOIINH.

HauanpHbie Tamnel 0HOJIOTrHYeCKOM
sBosonnu. ['unoreza PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[TepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUpPOBaHUE OCHOBHBIX TPYIIIT
YKUBBIX OPraHU3MOB.
Jemoncmpavyuu:

Tlopmpemur:

®. Pequ, JI. ITactep, C. Munnep,

A. W. Onapus, I'. Opn.

Tabauywl u cxemwvl: «BO3HHKHOBCHHUE
CoHeuYHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTO MUPaAY,
«PacturennHas kiaeTkay, «KuBotHas
KJieTkay, «[Ipokapuornueckas
KJICTKa»

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSTHI: KpeallMoHU3M, a0UOTeHE3,
BUTAJIU3M, MMAHCTIEpPMUsI, OUOI033,
KoalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METO/IbI U3YUYEHHUS
UCTOPUYECKOTO MPOILIOTr0 3eMIIH.
[lepeuncnsiTb OCHOBHBIE 3TAIbI
XUMUYECKON HOMOJIOTUYECKON
3BOJIFOLIUU.

N3narate copepaHue TMIOTe3 U TEOPUH
BO3HUKHOBEHUS KU3HU HA 3eMJie
(kpealmoH13Ma, CaMOIIPOU3BOJILHOTO
3apOXKIeHUsI (CTIOHTAaHHOTO),
naHcrepmuu, runore3sl PHK-mupa).
OmnuceiBath skciepumenTsl C. Muiepa
u I'. FOpu no noay4yeHuto opraHuyecKux
BEILIECTB U3 HEOPTraHUYECKUX MYTEM
aOMOreHHOTO CUHTE3a
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2.2

OCHOBHBIE 3Tarbl
ABOJIFOLIUU
OpraHuyveCcKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HU 110 3paM U
nepuoiaM

PazBuTue xu3HM Ha 3emiie 1O 3paM U
nepuosiam. Karapxeit. Apxerickas

Y IpOoTepo30KcKas 3psbl. [1aneo3orickas
apa u € MepHoIbl: KEMOPHUICKHUIA,
OPZIOBUKCKHUH, CUITyPUMCKHH,
JIEBOHCKHUI, KAMEHHOYTOJIbHBIN,
IIEPMCKHH.

Me3zo301cKas 3pa U €€ NepPUuoIBbI:
TPUACOBBIN, FOPCKUM, MEJIOBOM.
KaliHo3o1ckas 3pa u €€ nepuopl:
MaJIeOr€HOBBIM, HEOICHOBBIH,
AHTPONOTE€HOBBIM.

XapaKTepUCTHUKA KJIMMATa U
reoJIOrHYecKuX npoieccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIUM PACTUTEIIBHOTO U
YKUBOTHOT'O MHpa. ApoMop¢03bl

y pacTeHuil v )KUBOTHBIX. [losiBIIeHME,
pacuBET U BBIMUPAHHUE TPy KUBBIX
OPTaHU3MOB.

Hemoncmpayuu:

Tabnuywvl u cxemol: «PazBurue
OPraHN4YE€CKOTO MHUPAY,
TEOXPOHOJIOTHYECKas TaOIHIIa;
KoJuIeKIHs «DOopMbI COXpaHHOCTH
MCKOTIAEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnvie u npakmuuecKkue
pabombot:

PackpeiBaTh copepkaHuEe TEPMUHOB U
MOHSATHI: 30H, 3pa, NEPUO/I,
apoMop(o3bl, UIU0ATANTALINH.

3HaTh MOCJIEI0BATEIIBHOCTH SOHOB:
KaTapxeu, apxeu, IpoTepo30Hu,
danepo30ii; 3p: apxelickas,
MPOTEPO30MCKAs, MATIEO30UCKas,
ME€3030MCKasl, KAMHO30MCKasl; TEPUOJIOB:
KEeMOPHUICKHM, OPIOBUKCKHM,
CHJIYPUHCKHM, NEBOHCKHUM,
KaMEHHOYTOJIbHBIN, IIEPMCKUH,
TPHUACOBBIHN, FOPCKUI, MEJTOBOM,
I1aJI€OT€HOBBIM U HEOTCHOBBIH,
AHTPOIIOTEHOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOI0 MUpPa

10 3paM U MEPUOAAM IF€OJIOTHUYECKOU
WCTOPHUH; ITAIbl PA3BUTUS
PAaCTUTEIBHOTO U )KUBOTHOI'O MUPA.
BoiienuTh rinaBHbie apoMop(o3bI
pacTEHUN U )KUBOTHBIX.

CpaBHUBaTh MeX 1y COO0M
MPEICTABUTENIEN CUCTEMATUYECKUX
CPYIIl OPraHU3MOB, BBIABIISATH YEPThI
YCJIOKHEHUS U TIPUCIIOCOOJICHHOCTH
K YCIJIOBUSIM KU3HU

62



®depepanbHas pabouas nporpamma | buonorus. 10—11 kmaccer (0a30BBI YPOBEHB)

[TpakTuueckas padora Ne 1. «3yuenue
MCKOITA€MBIX OCTAaTKOB PACTCHUU U

KUBOTHBIX B KOJUICKIIUSIX).
DKcKypcust « DBOMIOLUSI OPraHUYECKOTO

Mupa Ha 3emJjie» (B €CTeCTBEHHO-
HAyYHBIN WJIMKpaeBEIYECKUN My3ei)

2.3 | CoBpemeHHas CucrteMa OpraHMYEeCKOro MUpa Kak PackpeiBath copepkaHre TEPMUHOB U
cucTema oTpakeHue 3Boironuu. OCHOBHbBIE MOHSTHUI: CUCTEMATUKA, UCKYCCTBEHHAs U
OpPTraHUYECKOTO MHPA CUCTEMAaTHUYECKUE TPYMIBl OPraHU3MOB. | €CTECTBEHHAs KiacCUpuKalus, OnHapHast

Jlemoncmpayuu: HOMEHKJIATypa, TPUHITATT
Tabauysl u cxemwvi: «CoBpeMeHHAs UEPAPXUYHOCTH.
CHUCTEMa OPTaHUYECKOTO MHUPAY XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OpPTraHUYECKOTO MHpa
2.4 | DBomrONIUA YeIOBEKa OBOJIONHS YeJI0BeKa. AHTPOIIOIOTHS PackpsiBaTh conep:kaHne TEPMUHOB U

(anTpOnOreHes3)

KaK Hayka. Pa3BuTue mnpencraBiieHUN
O IIPOMCXO0XKICHUH YesloBeKa. MeTo bl
U3y4eHHus aHTpororeHesa. CxoacrTsa u
pasInyus 4eJIOBEKa U JKUBOTHBIX.

CucremaTuueckoe I0JIOKEHHE YeI0BEKa.

Jemoncmpayuu:

Topmpemuwi: Y. JlapBuH.
Tabnuyvl u cxemvi: «CpaBHEHUE
AHATOMUYECKUX YePT CTPOCHHUS
YEJIOBEKA U YEJIOBEKOOOPa3HBIX
00e3bsH».

ObopyoosaHue: CIICTIKN UITN
U300paKeHHsI KAMEHHBIX OpYAUIA

MOHSITUIA: AHTPOIOJIOTUS, AHTPOIIOTEHE3,
yenoBek pazymHbiii(Homo sapiens),
MPSIMOXOKJICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuncnsaTh 3a1a4l aHTPOIOJIOTUH,
ATAIbICTAHOBIICHUS U Pa3BUTHUS
MPEACTABICHUN O MPOUCXOKICHUU
YEJIOBEKA.

N3narate OCHOBHBIE TTOJIOKEHUS
teopuu Y. JlapBuHa, KpUTUYECKHU
OIICHUBATh HEHAYYHYIOMH(POPMAIIHIO
O MPOUCXOXKICHUU YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MOJIOKEHHE
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NEepBOOBITHOTO YEJIOBEKA: KAMHHU-
qorepsl, pyousa, ckpedia

Buaa Homo sapiens, mepedncisiTh ero
MOp(}OJIOro-aHATOMUIECKUE TPU3HAKU
pa3HOTO YPOBHSI (THUI, KJIACC, OTPSIA

u 1p.).

VYcranaBnmmMBaTh 4€pThI CXOACTBA U
pa3TUUYNITYeIOBEKa U KUBOTHBIX.
OOBSCHATD U OLICHWBATh 3HAYCHUE
HAyYHBIX 3HAHUH O IPOUCXOXKICHUN
YeJIOBEKa ISl TOHUMAaHUSI MECTa U POJIU
YeJIOBEKa B TPUPOJIC

2.5

JIBrKyIue Cuiibl

(dakTophr)
aHTPOTIOTeHE3a

JBrokynue cuiibl ((akTophl)
anTporiorene3a. Hacnencrsennas
U3MEHYMBOCTh U €CTECTBEHHBIN 0TOOP.
OO1ecTBEHHBIH 00pa3 )KU3HH,
W3TOTOBJICHUE OPYIUH Tpyaa,
MBIIJICHUE, PEUb.

Jemoncmpayuu:

Tabnuyvl u cxemolr: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa
U 4eJIOBEKOOOPpa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOIOTHICCKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEJIIOBEKaY.

ObopynoBaHue: MYJISIKH
«IIponcxoxnenue yenoseka
(MaJICOHTOJIOTUYECKHE HAXOJIKH )»

PackpsiBaTh conep:kaHie TEPMUHOB U
HNOHSTHIN: (DAKTOPBI aHTPOIIOTEHE3A,
IPYIIOBOE COTPYAHUYECTBO, PEUb,
OpyJuiiHas NesTeIbHOCTb,
noJuMophusm.

XapaKkTepu30BaTh IBUKYIINE CUIIBI
(axTopsl) aHTpOTIOTEHE3A!
OMOoJIOTHYECKHE U COLIATIbHBIE,
CPaBHUBATh X MEXIY COOOM

64




®depepanbHas pabouas nporpamma | buonorus. 10—11 kmaccer (0a30BBI YPOBEHB)

2.6 | OcHOBHBIC CTAINU OCHOBHBIE CTaIMM U BETBU 3BOJIFOLIUU PackpeiBath conep:kaHue TEpMUHOB U
ABOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek MOHSATUI: aBCTPAJIONUTEK, YETIOBEK

yMebii, YeaoBeK NpsSAMOXOASIINM, YMEJIbIA, YEJIOBEK MPSIMOXOASAIINN,
UenoBek HeaHAepTaIbCKUii, UenoBek HeaHJiepTajiell, KpOMaHbOHEL],
pa3yMHBII COBPEMEHHOT'O THIIA. HEOJINTUYECKAS] PEBOJIIOLINS,
Haxonku uckonaeMpIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.
BpEeMs CyIlIeCTBOBaHMs, 00JaCTh XapakTepu3oBaTh U CPAaBHUBATh MEKY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIC CTAUU IBOJIIOITIHI
Mo3ra, 00pa3 )KU3HU, OPYAUS. YeJI0BEKa: XPOHOJIOTNMYECKUI BO3PACT,
JHemoncmpayuu: apeas pacpocTpaHeHus, 00bEM
Tabauyvl u cxemovl: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3Tra, 00pa3 >KU3HU U
NAJEOHTOJIOTMYECKUX HAXOIOK IIPEAKOB | OPYIUs TPy/a
COBPEMEHHOI'O YEJIOBEKA,
«JlpeBHenmmue oan», «/Ipesaue
mony, «llepBbie COBpEeMEHHBIE JTHON.
O6opynoBaHue: MYJISKA
«IIpoucxoxaenue yenoBeka» (OrOCTHI
aBCTpaJIONUTEKA, MTUTEKAaHTPOIIA,
HeaHiepTallblia, KPOMaHbOHIIA); CJICIIKH
WM ©300paXKeHUsT KAMEHHBIX OPYIHAM
NepBOOBITHOTO YEJIOBEKA: KaMHHU-
qomnmepsl, pyoua, ckpebiia

2.7 | YenoBeueckue pachl Yenoeueckue pacbl. OCHOBHBIE PackpeiBath conepxanue TEPMUHOB

U TIPUPOJIHBIC
aJjanTallyl 4eJIoBeKa

OoJbIIIMEe packl: EBPOIICOHTHAS
(eBpasuiickas), HErpO-aBCTPATIOUIHAS
(3KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKast).

U TIOHSATHIA: Pachl, paCOreHes, colual-
JApBUHU3M, PAaCU3M, METUCAIUS.
XapakTepu3oBaTh U CPABHUBATh
Ipe/ICTaBUTENICHUETIOBEUECKUX pac,
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UYepThl IprCcIOCOOICHHOCTH
MIPEACTABUTENIEN YEIIOBEUECKUXPAC

K YCJIOBUSM CYIlIeCTBOBaHMs. ENMHCTBO
yenoBeueckux pac. Kputuka
COI[MAJILHOTO JIApBUHU3MA U pacu3Mma.
Hemoncmpayuu:

Tabnuywl u cxemwi: «HemoBeueckue
pacbD»

PACKpBIBATh MIPUYUHBI 1 MEXAHU3MBI
pacoreHesa, MepeuncCIsiTb U MPUBOIUTh
IPUMEPBHI TPUCTIOCOOICHHOCTH YEJI0OBEKa
K YCIJIOBHUSIM CPEbl, TPUMEPHI
MPUCTIOCOOUTEIPHOTO3HAYEHUST PACOBBIX
MPU3HAKOB.

Jloka3piBaTh €AMHCTBO BU1a Homo
sapiens, HAy4YHYI0 HECOCTOSTEIbHOCTh
PACOBBIX TEOPHUU,UAEH COLMAIIBHOTO
JJapBUHU3MA U pacu3Ma

Hroro yacos no treme

9

Tema 3. OpranusMsbl 4 OKpPY KAKOIIAs Cpe,

na

3.1 | Oxonorusa Kak Hayka 1 DKOJoTusl Kak HayKa. 3aJauuu pas3aenbl | PackpeiBaTh coaep:kaHue TEPMUHOB U
DKOJIOTHUH. MOHSTUI: HKOJIOTHS, MTOJIEBbIC
MeTo/1bl 5KOJIOTMYECKUX UCCIEA0OBAHUN. | HAOJFOICHUS, SKCIICPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHNE MOHUTOPHUHT OKPY>KaIOIEel Cpebl,
COBPEMEHHOI'0 YEJIOBEKA. MOJICJIMPOBAHUE, IKOJIOTHUECKOE
Jlemoncmpayuu: MHUPOBO33PEHUE.
Ilopmpemoi: A. I'ymOonbaT, [IepeuncnsaTh 3a/1a4u 3KOJIOTHUH, €€
K. @. Pynse, O. I 'exkelns. paszesbl UCBA3U C IPYTMMHU HAyKaMHU.
Tabauyvr u cxemor: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EMII» HKOJIOTUYECKUX MCCIIEIOBAaHUMN

3.2 | Cpensl oOuTaHus U 1 Cpenbl 0OUTaHUsI OPraHU3MOB: BOJHas, | PackpeiBaTh copepaHne TEPMUHOB

IKOJIOTHYECKHE
(bakTopbl

Ha3eMHO-BO31yIlIHAs, TOYBEHHAs,
BHYTpPHU-OpPraHU3MEHHAs.
Okosnoruueckue HakTopsbl.

Krnaccudukanuys 3Kom0ruaecKnx

U MOHTHM: cpeia oOuTaHus,
HKOJIOTUYECKUE (PaKTOPHI,
OMOJIOTMYECKHUN ONITUMYM,
OTPaHUYUBAIOIINYA (JITUMUTHUPYIOLTUI )
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(bakTopoB: abuoTHYECKHE, ONOTHIECKUE
Y aHTPOIIOTE€HHBIE.

JleticTBuE 3KOIOTHYECKUX (PaKTOPOB

Ha OpraHu3MBbl.

Jemoncmpavyuu:

Tabauywl u cxemol: «CpenploOUTaHUS
OpraHu3MOB»

dakTop.
XapakTepus3oBaTh yCIOBUS CPE

0OHUTaHMS OPTAaHU3MOB;
KJIacCU(HUIIMPOBATH W XapaKTEPHU30BaATh
IKOJIOTHYECKHE (PAaKTOPhI: A0MOTHUYECKHE,
OMOTUYECKUE U aHTPOTIOTEHHBIE.
OmnuceIBaTh JEUCTBHE DKOJOTHUECKUX
(hakTOpOBHA OpPTaHU3MBEI.
XapakTepru3oBaTh OCOOCHHOCTH
CTPOCHHUS ¥ KU3HEACITCIBHOCTH
pacTeHUH U )KUBOTHBIXPA3HBIX CPEJI
oOuTaHus

3.3

AOUOTHYECKHE
(haxTopbl

AOuotuueckue HaKkTophl: CBET,
TeMIlepaTypa, BIAKHOCTb.
dotonepuoausm.IlpucrnocobdieHus
OpPraHU3MOB K JIEHCTBUIO a0MOTUYECKHUX
dbakTopoB. bruonornaecKuepuTMBI.
Jemoncmpavyuu:

Tabauyvt u cxemol: «POTOMEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
paobomuwl:

JlaGoparopHas pabota Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHui U3 Pa3HBIXMECT OOUTAHUSY.
JlabopaTtopHas padota Ne 4. «Bnusiaue
CBETa Ha POCT U pPa3BUTUE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiepkaHie TEPMUHOB U
MOHATUM: a0MOoTHYECKUE (PaKTOPHI,
dboToneprnoan3M, OMOJOTUIECKUE
PUTMBL.

AHanu3upoBaTh JEHCTBUE CBETA,
TEMIIEPATYPhI, BIAKHOCTH HA OPTaHU3MBI
Y TIPUBOJIUTH TIPUMEPHI
IPUCIIOCOOTICHHOCTH OPTaHU3MOB.
[IpoBOAMTE OMOIOTHYECKIE HAOTIOICHHUS
1 0POPMIISITh PE3yNbTaThl MPOBEAEHHBIX
HaAOJTIOICHUI
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3.4 | buotnueckue buotnueckue paxropsl. Busr PackpsiBaTh coepkaHue TEPMUHOB
(bakTophI OMOTHYECKUX B3aUMOJICUCTBUIA: U TOHATUI:0M0oTHYECKHE (PaKTOPbI,
KOHKYPEHITUS, XUIITHAYECTBO, CHMOMO03 ¥ | XUIIIHUYECTBO, ITapa3uTU3M,
ero ¢opmel. [lapazutusm, koonepamnus, | KOHKYpEHLUs, MyTyallu3M, CUMONO3,
MyTyaJIn3M, KOMMEHCAIN3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, AMEHCATTU3M,
AMeHcaIIn3M, HEUTPAIHU3M. HEUTpAIIU3M.
3HayeHne OMOTUYECKUX XapakTepu3oBaTb OMOTUYECKHE
B3aUMOJICUCTBUU JIJIS CYIIECTBOBAHUSA (bakTOphl ¥ BUABIB3aUMOOTHOIIICHUN
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXY OPraHU3MaMHU; IIPUBOAUTH
JHemoncmpayuu: IpUMEpPHI B3AUMHOU
Tabauyvl u cxemol: «lluiieBbie nemm» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIY COOOM BHIIBI
OMOTHYECKUXB3aUMOIEHCTBUI
OpraHu3MOB
3.5 | Okonoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKHU PackpeiBaTh conepkaHne TEPMUHOB U
XapaKTepUCTUKU nonyJsiiuu. OCHOBHBIENIOKA3aTENN MOHSATUI: MOIYJISIUS, YUCICHHOCTb,

BUJA U OMYJISIIUN

MONYJISIIIUU: YUCIEHHOCTb, INIOTHOCTb,
POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanud. JluHaMyuka 4MCcIeHHOCTH
MOMYJISIIIUU U €€ Perysiusl.
Hemoncmpauyuu:

Tabauywt u cxemol: «llomynsuumy»,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NONYJISIIIUK UHPY30pUH-TYPEeTbKI.
Jlabopamopusie u npakmuuecxkue
pabomewr:

IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALUs, TUHAMUKA
YUCJIEHHOCTU MOITYJISIIIUH.
XapakTepu30BaTh OCHOBHbBIE MTOKA3aTEIU
U KOJIOTHYECKYIO CTPYKTYPY
NOMYJISILIAN; OMUCHIBATH MEXaHU3MBbI
pEryJIAlUU YUCICHHOCTH MOIMYJISIUN
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[IpakTuyeckas padota Ne 2. «Ilogcuér
IJIOTHOCTH MOIYJISILUNA pPa3HbIX BUIOB
pacTeHu»

HToro uacoB o teme

5

Tema 4. Coo011eCTBA M DKOJOTHYECKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Co00111eCTBO OPraHU3MOB — OHOIIEHO3. PackpeiBath cojiepxaHre TEPMUHOB U
OpraHu3MOB CtpykTyphl OMOLIEHO32a: BUI0Bas, MOHSTHI: OUOIIEHO3, SKOCHUCTEMA,
IPOCTPAHCTBEHHAs, Tpoduueckas OMOreoLeH03, BU/IbI-IIOMUHAHTHI,
(nuieBas). Buabl-noMUHAHTHI. HKOJIOTUYECKasl HUIIIA.
CBsi3u B OMOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Jlemoncmpayuu: (coo0111eCcTBO), €r0 BUOBYIO,
Tabauywl u cxemol.: «IluneBblie nenmy, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO03: COCTAB U CTPYKTYpay. CTPYKTYDBHL.
Obopyoosanue: MOJETb-ATITUIAKAIAS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunmanbie OMOTIEHO3bIY; TepOapuit OuMoIIeHO3a B MOJIIEPKAHUU €TO
«PactuTenbHble COOOIIECTBAY; CTPYKTYPBI U CyILIE€CTBOBAHUS
KOJuIeKIus «bronenos» Ha OIPEACIEHHON TEPPUTOPHUU.
OOBACHITH OMOJIOTUYECKUM CMBICIT
SPYCHOCTU UITUCTOBOM MO3AWKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUOBYIO, IPOCTPAHCTBCHHYIO U
TPO(PHUUECKYIO CTPYKTYPBI, CBSI3U MEKIY
OopraHu3Mamu
4.2 | DKoCUCTEMBI U 2 DKOJIOTUYECKUE CUCTEMBI (3KOCUCTEMBI). | PacKkpbiBaTh coliepxaHue TEPMUHOB U

3aKOHOMEPHOCTH MX
CYILLIECTBOBAHUS

ITousaTre 00 PKOCUCTEME U
OHOreolEcHO3E.
@OyYHKITMOHAIbHBIE KOMIIOHEHTHI

IIOHATHUH: DKOCUCTEMA, OMOT€OLIEHO3,
IIPOAYIIEHTHI, KOHCYMEHTHI, PEIyIICHTEI,
TpodHUECKUE YPOBHH, IHUIIICBAs
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HKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBHI,
PEAYLIEHTHI.

KpyroBoport BelecTB 1 NOTOK SYHEPTUU
B SKOCHCTEME.

Tpoduyeckue (NMUIEeBbIC) YPOBHU
AKOCHUCTEMBI. [IuIeBbIe 1IEeNU U CeTH.
OCHOBHBI€ MTOKA3aTEJIN 3KOCUCTEMBI:
OoromMacca, IpoayKIus. JKOJIOTUYECKUE
MUpaMUIbL: IPOIYKIIMH, YUCICHHOCTH,
o6uomacchl. CBOMCTBA IKOCHUCTEM:
YCTOMYHUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccusl.

Hemoncmpayuu:

Tlopmpemuwi: A. Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol: «llpupoaHsie
coobmecTBay, «llenmu nuranusy,
«IKOJIOTUYECKasl MUPaMUIa

LEIb U CETh, IKOJIOTMUECKUE
nupamubl, Onomacca, npoayKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ cmoCOOHOCTH K JUTUTEIILHOMY
CaMONOJIEPKAHUIO, OTHOCUTEIBHO
3aMKHYTBIM KPYTrOBOPOT BEILIECTB,
HEOOXOMMOCTb TOTOKA YHEPTHH).
CpaBHUBAThH MaCTOUIIIHBIC U JETPUTHBIE
MUIIEBBIC IIETH, TPOPUIECKHE YPOBHU
KOCUCTEMBI.

PaznuuaTe nupamMuabl IpOAYKIUH,
MAPaMUJIbl YUCIICHHOCTH U TTUPaMUIbI
OroMacchbl.

CocTaBisTh ENHU U CETH MTUTAHUS.
[IepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALIHS,
pa3BUTHE (CYKIIECCHUSA).

OnuceIBaTh MEXaHU3M MOJIJIEPKaHUS
PaBHOBECHUS B 9KOCUCTEMAX.
XapakTepu3oBaTh CYKIIECCUU, BBISBIISITh
IPUYHUHBI U O0IIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

IIpuponnsie
DKOCUCTEMBI

[IpuponHbIE DKOCUCTEMBI.
OKOCHUCTEMBI PEK U O3ED.
DKocucTemMa XBOMHOTO UIN
LIMPOKOJIMCTBEHHOT'O JIECA.

PackpsiBaTh copeprkanue TEPMUHOB U
MTOHSTHI: BOAHBIEC YKOCHCTEMBI,
OMOTeo1eHO3bI, (PUTOIIAHKTOH,
300ILUIAaHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauywl u cxemwl: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOT'O JIECay,
«IKocucTeMa XBOMHOIO JIecay,
«buoneHo3 Bogoémay.

Obopyoosanue: repoapuu U KOJUICKIIUN
PaCTEHHI U )KMBOTHBIX,
MPUHAJJICKAIIUX K Pa3HBIM
HKOJIOTMYECKUM IpyIaM OJHOTO BUAA

[TpuBOAMTH IPUMEPHI MPUPOTHBIX
IKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATH Ha3eMHbBIC H BOJHbBIE
HKOCHCTEMBI; OpTraHU3MBbI, 00pa3yroIne
pasHble TpOHUUIECKUE YPOBHU

4.4 | AaTponoreHHbIe AHTPONIOr€HHBIE IKOCUCTEMBI. PackpriBath coniepxaHre TEpMUHOB U
DKOCHUCTEMBI ATPO3KOCUCTEMBL. NOHATUI: AHTPONIOT€HHAsA IKOCUCTEMA,
Ypboskocucremsl. buonoruueckoe u arpos’kocucTema, ypooskocucrema,
XO34MCTBEHHOE 3HAUEHUE ounopaszHoobOpasue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30oBaTh arpO3KOCUCTEMBI U
buopaznooOpazue kak hakTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOWUMBOCTH dKOcHCcTeM. COXpaHEHUE | CYIIECTBOBAHHUSI.
OMOJOTMYECKOT0 Pa3HOOOpa3us [IpuBOINTH MPUMEPHI AaHTPOTIOTEHHBIX
Ha 3eMJie. HKOCUCTEM CBOEM MECTHOCTH, OITUCHIBATH
Jemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuys «BpenuTeny | npupogHbIX SKOCUCTEM U
BAXHEHNIINX CEIbCKOXO3UCTBEHHBIX arpo’KOCHUCTEM, arPOIKOCUCTEM U
KYJIBTYp» ypOO3IKOCUCTEM
4.5 | buocdepa— VYuenue B. . Bepnanckoro o ouocdepe. | PackpsiBaTh cosiepkaHie TEPMUHOB U
riio0anpHas ['panuIpl, COCTAB U CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEIIECTBO,

HKOCHUCTEMA 3EMITA

ouocdepsnl. JKuBoe BEIecTBO U €ro
¢ynkun. Ocobennoctu 6uocheps! Kak

JUHAMHYECKOE paBHOBECHE.
OnenuBats Bkiaa B. Y. BepHanckoro

71




®depepanbHas pabouas nporpamma | buonorus. 10—11 kmaccer (0a30BBI YPOBEHB)

r7100aTbHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHanckui.
Tabauyvt u cxemwvi: «O0MIAs CTPYKTYpa
ounocdeps», «PacnpocTpaHeHHE )KU3HU
B 6uocepe», «O30HOBBIN SKpaH
ouochepni»

B CO3/IaHUE yueHHs o Ouocdepe.
XapakTepusoBaTh cocTaB Onocephl,
(GYHKITUY )KUBOTO BelllecTBa OMoChepsl
U OTpeensaTh (Ha KapTe) 00J1acTH ero
HanOOJIBIIIETO PACTIPOCTPAHCHHS.
[TpuBOANTE IPUMEPHI POSBIICHUS
GbyHKIUH KUBOTO BellecTBa 6nochepsl,
OMOTreOXUMHUYECKOU e TETHHOCTH
YeloBeKa.

[Tepeuuncnsatb ocobeHHOCTH Ouochepsl
KaK ri00aabHOM 9KOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BeliecTB u PackpeiBath copep:kaHue TEPMUHOB U
CYLIECTBOBAHUS OMOTre0OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB MOHSTUMN: LIEITOCTHOCTH Ouochepsl,
ounocdepbl (yrnepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Ouocheprl. OCHOBHBIE OMOreOXMMHUYECKUE ITUKJIIBI

OMOMBI CYIIIH. AJIEMEHTOB, 30HATBHOCTh OMOC(EPHI,

Jlemoncmpayuu: OWOMBEI.

Tabauywl u cxemwl: «KKpyroBopoT OnuceIBaTh KpyroBOPOT BEIIECTB,

yriaepojaa B ouocdepe», «Kpyrosopor OMOre0OXMMHUYECKHUE LUKIIBI a30Ta U

a30Ta B PUPOIEN yriepozaa B 6uocdepe.
OOBIACHATH NPUUMHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsars u
XapaKTepu30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIH

4.7 | YHemoBe4yecTBO UYenoredecTBo B brochepe 3emitu. PackpriBaTh conepxkaHue TEPMUHOB U

B 6uocdepe 3emiaun

AHTPONOTreHHBIC U3MEHEHHSI
B Onocdepe. ['modanbHbIe

HNOHSTHUN: aHTPONIOTEHHbIE U3MEHEHUS,
IKOJIOTUYECKUIN KPU3HC, TTI00ATBHBIE
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HKOJIOTUYECKUE MPOOIEMBI.
Hemoncmpayuu:

Tabnuywvl u cxemsi: «IIpumepHbie
aHTPONOTEeHHbIEC BO3/ICIICTBHS

Ha npupoay», « Baxxnenmme HCTOYHUKH
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX
BOJI», «IlouBa — BaxkHeHIIas
cocTaBisroas ornocepnny, « DakTopbl
Jerpafgannu 1mousy, «l lapHUKOBBIN
apdexT», «PakTophl paAMOAKTUBHOTO
3arpsizHeHus onocdepnn»; KpacHas
kHura P®, n3o0paxkeHust oxpaHseMbIX
BHJIOB PACTEHUI U 5KMBOTHBIX

poOJIeMBl.

XapakTepu3oBaTb OUOCHEpHYIO pOJIb
qeIoBeKa.

[TpuBOIUTE IPUMEPHI aHTPOTIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1ieHUBaTh MOCIEICTBUS 3arPI3HCHHUS
BO3YIIIHOM, BOOJHOW CPEIbI, U3MEHCHUS
KJIUMaTa, COKpaIieHus
oropazHooOpasus.

dopmyarpoBaTh COOCTBEHHYIO TTO3HIIHIO
110 OTHOIICHHIO K TTI00ATBHBIM H
PETMOHATLHBIM 3KOJIOTHYECKUM
npobiieMaM, apryMEeHTHPOBATH CBOIO
TOYKY 3pEHUSI.

HaspIBaTh MPUYHMHBI TOSBIICHUS
MIPUPOAOOXPAHHOM ITUKHU,

pacKphIBaTh 3HaUEHUE TIporpecca

TUTSL TIPEOI0JICHHSI DKOJIOTUYECKOTO
KpHU3Hca

4.8

Cocy1iecTBOBaHUE
MPUPOJIbI U
YyeJI0BEUECTBA

Cocy1iiecTBOBaHUE NPUPOJIBI U
gyenoBeuecTBa. CoxpaHeHHE
Ooropa3zHooOpasusi Kak OCHOBA
ycroiunBocTu 6mocdeprl. OcHOBa
paIMoOHaIBLHOTO YIPaBICHUS
IIPUPOTHBIMH PECYpCaMH B UX
ucrnoib30Banue. JlocTHXeHnss OMOTIOTHH
Y OXpaHa MPUPOJIHL.

PackpsiBaTh conepkanne TEPMUHOB U
MOHATH: pallMOHATBHOE
MIPUPOAOTNIOIB30BAHNUE, YCTOMYNBOE
Pa3BUTHE, KOIBOIIOLIUSL.
XapakTepu3oBaTh pallMOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE NOJIOKEHUS KOHLIETIIIUN
YCTOMYUBOTO PA3BUTHSA
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Jemoncmpayuu:
Tabauyvt u cxemol: «buocdepa u
YEIIOBEK)

HToro gacoB mo Teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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