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®denepanpHas pabodas nporpamMma 1o yueoHomy npeamery «buosnorus» (0a30Bblil
ypoBeHb) (mpenMeTHass ob0nactb «ECTECTBEHHO-Hay4yHblE MpPEAMETHI») (manee
COOTBETCTBEHHO — IMporpamMma Io OHOJOTHH, OMOJIOrus) BKIHOYAET MOSCHUTENbHYIO
3aMMCKy, COJEpKaHUE OOy4YeHUs, IUIAHUPYEMbIE pEe3ylbTaTbl OCBOCHUS MIPOrPaMMBbl
10 OMOJIOTUH, TEMAaTUYECKOE TUIAHUPOBAHHUE.

[TosicHuTenbHas 3amMcKa OTpa)kaeT OOLIME LeNI U 3aJaud U3Y4eHHs OMOJIOruH,
XapaKTEPUCTUKY IICUXOJOTMYECKUX MPEANOChUIOK K €€ H3YyYEHHI0 OO0ydyarouluMHcs,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXe MOIXOJbl K OTOOpY CcOAepKaHusi,
K OIPEIEIECHUIO IJITAHUPYEMBIX PE3YJIbTaTOB.

Copepxanue OO0y4YeHHUsI pACKpbIBAET COJEpKATElIbHbIE JIMHUM, KOTOpBIE
npeIaraTcs Uis 003aTeNbHOTO M3Y4YEHHsS] B Ka)XIOM KJacce Ha YPOBHE CPEIHEro
o01rero ooOpa3oBaHMs.

[InaHupyeMble pe3yJabTaThl OCBOEHUS NPOrpaMMbl HO OHOJIOTMH BKJIKOYAOT
JMYHOCTHBIE, METANpeAMETHbIE PEe3yNbTaThl 3a BECh IMEPHOJ] OOy4YeHHs Ha YpOBHE
cpenHero obmiero oOpa3oBaHus, a TakKe MNpPEeIMETHbIE JOCTHKEHHUS OO0Yy4arolerocs
3a KaXKJIbIil TOJ] 00y4eHHUS.

IHOACHUTEJIBHASA 3AIIMCKA

IIpu pas3paboTke mporpaMMbl IO OHOJIOTMHM  TCOPETHYECKYID  OCHOBY
JUISL OTIPEIEICHHs MOAX0A0B K (DOPMHUPOBAHUIO COMEPNKAHUSI y4eOHOTO IMpeaMeTa
«buonorus»  CcOCTaBWIH: KOHLIETITYaJIbHbIE MOJIOKEHUS OrocC COO
0 B3aMMOOOYCJIOBIICHHOCTH IICJICH, COJIepKaHUs, PE3yIbTaTOB 00yUEHUS M TPeOOBaHUMA
K YPOBHIO TOJTOTOBKHM BBIMTYCKHUKOB, TOJIOXCHHUS 00 OONUX MEISAX W MPUHIIUTIAX,
XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSIHME CUCTEMbI CPEAHEro OO0IIero oopa3zoBaHus
B Poccuiickoit deneparinu, a Takke MOJIOKEHUS O crienuduke OMoNoruu, e€ 3HAaUCHUH
B TIO3HAHUH >KUBOM MPUPOJIbI U 00ECTICUCHUH CYIIIECTBOBAHMS YEIOBEUYECKOr0 O0IIECTBA.
CormacHO Ha3BaHHBIM TIOJIOKEHHSIM OIPENETIEeHb OCHOBHBIC (DYHKIIMH TPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu MaéT MpeACTaBICHUE O IENsAx, 00 olmiel crpareruu
OoOy4YeHHMsI, BOCIUTAHUSI U Pa3BUTHSA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO TpeaMeTra
«buonorusiy, ompenenser 00s3aTebHOE MNPEIMETHOE COJEpKaHHUE, €ro CTPYKTYpY,
pacmpeneseHue 1Mo pasaesaM u TeMaM, PeKOMEHIYEMYIO TTOCIIeIOBATEIIbHOCTD N3YUCHUS
y4eOHOTo MaTepHalia ¢ y4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKU
00pa3zoBaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarommXcs.

B nporpamme mo OHONOTMU TaKkKe YUUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEeIMETHBIM W TNPEAMETHBIM  pe3ylbTartaM  OOyYCHHUS
B (OpPMUPOBAHUU OCHOBHBIX BHJIOB y4EOHO-TIO3HABATEILHOWU NEATEIbHOCTH/ydeOHBIX
JCHUCTBUI 00YYarOIIMXCS IO OCBOCHHIO COEPKaHMSI OMOJIOTMIECKOro 00pa3oBaHusI.

B mporpamme mo Owmomormm (10—11 xmaccel, 0a30BBI ypOBEHB) pealM30BaH
MPUHITUT MPEEMCTBEHHOCTH B M3YYCHHM OWOJIOTHH, Ojarojaps 4emy B HEl
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MIPOCMaTPUBAETCS HATIPABIIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBA3aHHBIX C JOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHUSA, IICHHOCTHBIX OpPHEHTAIUd  JIUIHOCTH,
HKOJIOTUIECKOTO MBIIIICHUS, MPEACTABICHUI O 3J0pOBOM 00pa3e KM3HU U OCpeKHBIM
OTHOIIICHUEM K OKpYXKaromeld mnpupomHou cpene. [loatomy Hapsgy ¢ u3ydeHHEM
00IICONOIOTUIECKUX TEOPHA, a TAK)Ke 3HAHMHA O CTPOCHUU YKUBBIX CHCTEM Pa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIOIIMX B HHUX MPOIECCOB B MpoOrpamMme
10 OMOJIOTHH y/IeTIEHO BHUMAaHUE UCTIOJB30BAHUIO MOTYYEHHBIX 3HAHUHN B MOBCEHEBHOMN
’KU3HU TS PEIICHUS] TPUKIIAIHBIX 3a7a4, B TOM YHCIIC: MPOPUIAKTUKH HACTEACTBEHHBIX
3a00JIeBaHU YEJIOBEKa, MEINKO-TEHETUYECKOTO0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH I1e7IECO00pa3HOr0 MOBEACHHS B OKPY Karolel IPUPOTHON Cpejie, aHaIHn3a
BIIUSIHUAS XO3SMCTBEHHOM JIEATETHHOCTH YENOBEKAa Ha COCTOSHUE TMPUPOJIHBIX U
HUCKYCCTBEHHBIX JKOCHCTEM. YCHWICHHE BHHMaHHUS K TPUKIATHON HANpaBICHHOCTH
yaeOHoro mnpeamera «buonorus» TPOAMKTOBAHO HEOOXOMMMOCTHIO OOecIeueHus
YCIIOBUM MJI peIIeHHs] OMHOM W3 aKTyalbHBIX 3a/1ad IIKOJBHOTO OHOIOTHYECKOTO
o0pa3oBaHus, KOTOpas mpeamnoaraet (OpMHUPOBAHHE y OOYYAIOIIMXCS CIOCOOHOCTH
aJanTHPOBATHCSA K M3MEHEHHUSAM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

[Iporpamma 1O OWONOTHU SIBISIETCS OPHEHTHPOM [IJISI COCTaBJICHUS pPabodmMx
IpOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEJIOKHUTh CBOH BapUaHT IOCIIECIOBATEILHOCTH
W3YYCHHUS W CTPYKTYpHl Y4eOHOro MaTepwasia, CBOE BHUICHUE ITyTeH (OpMUPOBaAHUS
y obyuaromuxcsi 10—11 kiaccoB MpeaMETHBIX 3HAHUN, YMEHUU U CIOCOOOB y4eOHOM
JCATENBHOCTH, a TaKKe METOMWYECKHX PEIIeHWH 3amad BOCIUTAHUS W Pa3BUTHSA
cpenctBamu yuebHoro npeamera «buonorusy.

buonorus Ha ypoBHE cpemHero o0mero oopa3oBaHus 3aHUMAET BaXHOE MECTO.
On obecnieunBaeT GopMUPOBAHKE y 00YUAIOMIMXCS MPEICTABICHUN O HAYYHON KapTUHE
MHpa, pacmupser W 0000IIaeT 3HAHUA O KUBOW TPUPOAE, €€ OTIIMYUTEIHHBIX
MpU3HAKaX — YPOBHEBOW OpraHU3AIlMU W DBOJIONNH, CO3MAET YCIOBUS IS MTO3HAHUS
3aKOHOB >KMBOW TPHPOJBI, POpMUPOBaHUS (HYHKIIMOHATHHOW I'PaMOTHOCTH, HABBIKOB
3I0poBOTO U Oe30macHOro o0pasa »KU3HU, IKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHOIIICHUS K JKUBOU MPUPOJE U YCIIOBEKY.

Bonpmioe 3HaueHwWe OWOJOTHS MMEET TAaKXKe JJIS PEIICHUS BOCIUTATEIBHBIX U
Pa3BUBAIOIIUX 3aJlay CPEJAHEro 00IIero o0pa3oBaHUs, COIMATU3ALNUUA O0YUYaIOIIUXCS.
N3ydyenune Ouosoruu oOecreunBaeT yCIOBUS IS (POPMHUPOBAHUS MHTEIICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETpaIlid OWOJIOTMYECKUX 3HAHWUU C TMPEACTABICHUSAMU W3 JAPYTHUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (U3MKH, XuMUU U reorpaduu. HazpaHHbIE
MIOJIOXKCHHMSI O TIPETHA3HAUCHUHN y4eOHOTro npeaMeTa «bHoIorus» cOCTaBIIN OCHOBY IS
ONpECIICHUs] TOAXOJO0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro  COJEp KaHws,
MIPEJICTABJIICHHOTO B ITPOrpaMMe 10 OUOJIOTHH.

Ot16op coaepxkanusi ydyeOHOro rmnpeamera «buomorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIMH KYJIBTYPOCOOOPa3HOTO TOIX0/Ia, B COOTBETCTBUU C KOTOPHIM
oOydaromrecs: JTOJKHBI OCBOUTHh 3HAHUS M YMEHHs, 3HAYUMBbIE ISl (OPMUPOBAHUS
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o01Iell KyJIbTYphl, ONPEEIoONMe aJeKBaTHOE MOBEICHUE YeNIOBEKa B OKpYyKarouieh
NPUPOAHON Cpelle, BOCTpEOOBaHHbIE B TIOBCEIHEBHOM JKM3HU M MPAKTUYECKOU
nestenbHocTh. Ocoboe MecTo B JTOM CUCTEME 3HAHUM 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHMsI, KOTOpBIE CIIy’)KaT OCHOBOW Il  (DOpMHUpOBaHMS MPEACTaBICHUI
O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTHHE MHpa M LIEHHOCTHBIX OPUEHTALUSAX
JUYHOCTH, CIOCOOCTBYIOIIUX TYMaHU3AIMK OUOJIOTMYECKOT0 00pa30BaHUA.

CtpykTypupoBaHuE cOAepXaHUs  y4yeOHOro  marepuaisa B  IporpaMme
no OWOJIOTMM  OCYIIECTBIEHO € YY4€TOM MPUOPUTETHOTO 3HAYEHUS  3HAHHM
00 OTJIMYMUTENBHBIX OCOOEHHOCTSX >KMBOW MPUPOIBI, O €€ YpOBHEBOW OpraHu3aluu
Y 3BOJIOLHMH. B COOTBETCTBUM C 3TUM B CTPYKType y4deOHoro npeamera «buomorus»
BBIJICTICHBI CJIEAYIOIINE COJAEpKaTelibHble JIMHUM: «buonmorus kak Hayka. MeTopsl
Hay4yHOTrOo Tmo3HaHUsA», «Kierka kak Owuonorumdeckas cucrema», «OpraHusm Kak
Ouonoruyeckas cuctemay, «CucreMa ¥ MHOrooOpasre OpraHuyecKkoro MUpa,
«OBOIIIOLUS KUBOU MPUPOIBI», «IKOCUCTEMBI U MTPUCYILIUE UM 3aKOHOMEPHOCTH).

Lenps nzydyenus yuedHoro npeamMera «buonorusi» Ha 6a30BOM ypOBHE — OBJIa/ICHHUE
OOy4YaIOIIMMHUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAJIBHOM OpraHU3alMKi KUBBIX
CUCTEM pa3HOI0 paHra u MNpuOOpEeTEeHHWE YMEHUH MCIOIb30BaTh ATH 3HAHMS
JUISE TPAMOTHBIX JCHCTBUH B OTHOIIEHHMH OOBEKTOB JKMBOW MPHUPOILI M PEUICHUS
Pa3TUYHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTixkeHue — LenH U3YYCHHUS yueOHOro npeaMera «buonorus»
Ha 0a30BOM ypOBHE 00€CIIEUMBAETCS PEUICHUEM CIIEIYIOLIUX 3a/a4:

OCBOEHHE O0YYAOIIUMUCS CUCTEMbI 3HAHUA O OMOJIOTMYECKUX TEOPHUSX, YUCHUSX,
3aKOHAX,  3aKOHOMEpPHOCTSX,  THUIIOTE€3aX, MpaBWIAX,  CIYXKAIIUX OCHOBO
11 pOpMHUpPOBaHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHUPa, O METOAaxX
HAy4YHOT'O MMO3HAHUs, CTPOEHUH, MHOTOOOpa3uu U 0COOEHHOCTSIX )KMBBIX CUCTEM PA3HOI0
YPOBHSI OpraHW3allid, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX MCCIEAOBAHMIX
B OMoOIOTHH;

dopmMupoBaHne y  OOy4alOIIMXCsA  [MO3HABATENbHBIX, HHTEIJIEKTYaJbHbIX
¥ TBOPUYECKUX CIOCOOHOCTEH B MPOIECCE aHAIN3A JAHHBIX O IYTSIX Pa3BUTHs B OMOIOrUU
Hay4YHbIX B3IJISJI0B, UJEH U MOJIXOAOB K M3YUEHHUIO >KMBBIX CHUCTEM PAa3HOTO YPOBHS
OpraHu3aluu;

CTaHOBJICHHE y O0y4YaroImMXcsa o0uied KyabTyphl, (DyHKIIMOHAIBbHON IPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH M OLIEHHUBATh SIBJICHUS OKPYKAIOUIEro MHpa >KUBOU
IPUPOJIbI HA OCHOBAaHUM 3HAHUI U OMBITA, OJYYEHHBIX IIPU U3yUYE€HUU OUOJIOTHUH;

dopmupoBaHne |y OOyYalOIIMXCA YMEHHM  WJUIIOCTPUPOBAThH  3HAUYEHUE
OMOJOTMYECKUX 3HAHUW B TPAKTUYECKON JIEATEIbHOCTH 4YEJIOBEKAa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTMI U arpoOUOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTM TIO3HAHUS YEIOBEKOM >KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOILICHHUS K HEH, COOJTIOIEHUS STUYECKUX HOPM
MIpU IPOBEAEHUN OUOJIOTUYECKUX UCCIIeIOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHMW JUId TOBBILIECHUS  YPOBHS
HKOJIOTUYECKON KYJIbTYpBI, sl GOPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;
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NpUMEHEHHE TNPUOOPETEHHBIX 3HAHWW W yMEHHWW B TIOBCETHEBHOW  KH3HH
JUISL OLICHKHU TIOCJICICTBUN CBOEH JIEATEIIBHOCTH MO0 OTHOIICHUIO K OKPY’KaIOIIEH cpejie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBaHME ¥ COONIOACHHE MeEp MNPOPUIAKTUKH
3a00JICBaHMI.

B cucreme cpemgHero obmero oOpasoBaHus — «buonorus», u3ydaemas
Ha 6a30BOM ypOBHE, SBJISIETCS 00s3aTEIbHBIM YIEOHBIM TIPEMETOM, BXOJISIIUM B COCTaB
npeaMeTHON 007acTH «ECTeCTBeHHO-HAYYHBIC TIPEAMETHD».

OO6miee unco YacoB, PEKOMEHJIOBAHHBIX JIJIi M3y4deHUs Ouonoruu — 68 4acos:
B 10 kimacce — 34 vaca (1 yac B Henmemo), B 11 kinacce — 34 ygaca (1 yac B Hezemio).
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COAEPKAHUE OBYUYEHUA

10 KJIACC

Tema 1. BuoJsiorusi kKak Hayka

buonorusi kak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMH, TEXHHUUYECKUMHU
U IPYTUMH €CTECTBEHHBIMHU HayKaMH, (prstocopuei, 3STUKO, ICTETUKOMN U mpaBoM. Poiib
Oouonorun B (OPMHPOBAHHMM COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTNYECKUX HAYK.

Meronbl TMO3HAaHMS >KMBOM HPUPOABI (HAOIIOJEHUE, SKCIEPUMEHT, OINHUCAHUE,
U3MepeHue, Kiaccupukaius, MoJeIMpoOBaHNe, CTATUCTUYECKAst 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. lapBun, I'. Mennens, H.K. Konsnos, /[x. Yorcon u @. Kpuk.
Tabauywt u cxemol: «MeTObI MO3HAHUS KUBOU MPUPOIBI.

Jlabopamopnuie u npakmuueckue padomot:
[Tpaktrueckas padora Ne 1. «Mcnonb30oBaHue pa3TUIHBIX METOJO0B IIPH U3YUCHHH
OHOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbl U UX OPraHU3aUs

XKusble cuctembl (OMOCHCTEMBI) KaK MOpeaMeT u3ydeHus Ouonoruu. OTiauuue
’KUBBIX CUCTEM OT HEOPTAHUUECKOU MPUPOIBI.

CaoiicTBa OmocHCTEM M WX pa3HooOpasuwe. YPOBHH OpraHu3aliud OHOCUCTEM:
MOJIEKYJISIPHBIM, KJIE€TOYHBIMA, TKAHEBbIM, OPraHU3MEHHBIM, IONMYJISLHUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOreoLeHOTHYECKUI), OnochepHBIil.

Hemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIC TIPU3HAKY KU3HNUY, «YPOBHU OpTaHU3AINH KUBOU
TIPUPOIBIY.

Obopyodosanue.: moaenb mosekynsl JJHK.

Tema 3. XuMun4yeckuii cocTaB M CTpOeHHE KJIETKH

XUMHAYECKHN COCTAaB KJIETKH. XHUMHYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpalIbHBIE BEIIECTBA.

@yYHKIIMU BOJIbI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loaaepkanne oCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTtpoeHue O€TKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zameHnnmble W 3aMEHHUMBIE AMHUHOKHUCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbI O€TKOBOM MOJIEKYJbI (MIEpBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIIMN OCITKOB.

®epMeHTBl — OMoJOornuyeckre KartanusaTopbl. CTpoeHue ¢epMmeHTa: aKTUBHBIN
LEHTp, cyocTpaTHas crneunduunocts. Kodepmentrl. Burtamunbl. Otanuns gepMeHTOB
OT HEOPTaHUYECKUX KaTaJnu3aTOpPOB.
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VYrneBoasl: MOHOcCaxapuabl (TJIIOKO3a, pubo3a W J1e30KCUpHu003a), TUcCaXapuibl
(caxapo3a, JlakTOo3a) MW ToIMcaxapuibl  (Kpaxmaja, TJUKOreH, IEJUII0JI03a).
buonornyeckue GyHKIMM yriIeBOIOB.

Jlunuel: Tpuraunepuasbl, hGochonunuasl, crepouasl. ['uapoduibHo-ruIpodh0OHBIE
cBoiicTBa. buonormueckue ¢yHkuun nunuaoB. CpaBHEHUE YriIeBOJOB, OEIKOB U
JIUTIAIOB KaK UCTOYHUKOB YHEPTUH.

Hyxkneunossie kucnorer: JJHK n PHK. Hykieoruasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucior. Crpoenne u ¢pynkuuu JHK. Crpoenune u ¢pynkuun PHK. Bunet PHK. ATO:
CTpoeHue U (QYHKIIUU.

[utonorus — Hayka o knertke. Kinerounas Teopust — npuMep B3aMMOAECUCTBHS UAEH
1 (haKTOB B HAYYHOM MMO3HAHUHU. METO bl U3y4EHUs KIETKH.

Krnerka kak nenoctHas »uBas cucreMa. OOuIMe NMPU3HAKU KIIETOK: 3aMKHYTas
HapykHas mMeMOpana, monekynbl JIHK kak renmernueckuii ammapar, cuctemMa CHUHTE3a
Oenka.

Tunbl KJIETOK: dyKapuoTHyecKass U mpokapuotuueckas. OcoOOEHHOCTU CTPOEHUS
MpoKapuoTHYeCKon KieTku. Kierounas crenka 6aktepuid. CTpoeHHEe 3yKapUOTUYECKOM
kieTkr. OCHOBHBIE OTIUYUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAsd CTEHKA, TJIMKOKAJIUKC,
ux ¢Gynkumn. [lmazmatndeckas memOpana, e€ cBoiictBa u ¢yHkiuu. [lurormnazma
n e€¢ opranounbl. OgHomeMOpaHHble opraHoujibl kiertku: JIIC, ammapat I'ombaxw,
nu3ocoMbl.  [lolyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKH: MHUTOXOHAPHUH, IUIACTHU]IBL.
[TpoucxoxaeHne MUTOXOHpUH U TuiacTuA. Buasl minactun. HememOpaHHbIe OpraHOU bl
KJIETKH: PUOOCOMBI, KJIETOYHBIN IIEHTpP, IEHTPUOJU, PECHUYKH, XTyTUKHA. DyHKINU
OpraHOMIOB KJIETKU. BKiItoueHus.

SAnpo — perynstopHbli 1HeHTp kieTku. CTpoeHue siapa: sjaepHas 000J0uKa,
KapHoIlJa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BEIIECTB B KJIIETKE.

Hemoncmpayuu:

llopmpempsi: A. JleBenryk, P. I'yk, T. lllBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Luacpammer: «PacripefenneHue XMMHUYECKHUX 3JIEMEHTOB B HEXUBOW MPHUPOAE»,
«PacnpenenieHne XUuMHUYECKUX SJIEMEHTOB B JKUBOU MTPUPOAEY.

Tabnuyoer u cxemwi: «llepuonuueckas TabnMIA XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoIeKyJbl BOIbl», «buocuHTe3 Oenka», «CTpOoeHHE MOJEKYJbl OelKa,
«Ctpoenue hepmentay, «Hyknennonsie kuciaotel. JTHK», «Ctpoenue momnekyiast AT,
«CTpoeHHE >YKapUOTHUYECKOW KIETKW», «CTpOECHHE KMBOTHOM KIETKH», «CTpoeHue
pPaCTUTENBHOU KIETKW», «CTpOEHHE MNPOKAPHOTHUYECKON KieTku», «CTpoeHue smpa
KJIETKW», «YTIEBOABD, «JIumuabn.

Obopyoosanue: CBETOBOM MHKPOCKOM, 00OpyJIOBaHWE MJis TPOBENCHUS
HaOJIIOJICHUI, U3MEPEHUN, HKCIEPUMEHTOB, MHUKpOIpENnapaTbl  PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATbHBIX KIETOK.
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Jlabopamopuwvie u npakmuueckue padomai:

Jlabopatopnas pabora Ne 1. «3ydyeHne KaTaTUTHIECKOM aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanasbl)y.

Jlaboparopnast pabora Ne 2. «M3yueHne CTpOEHUs KIETOK PAaCTCHUH, KUBOTHBIX U
OakTepuil 1Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEapaTax U uX OIMHUCAHUEC.

Tema 4. /KuszHeneATeIbHOCTH KICTKH

OOmeH BemiecTB, WM MeTa0OMU3M. AcCCUMWIAIMS (TUIACTUYECKHT OOMEH)
U JUCCUMUIISIUA (PHEpreTUYeckuii OOMEH) — JBE CTOPOHBI €IWHOr0 Mpolecca
Merabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W JHEPrUM B TOHUMAHHUU
MeTabonau3ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBIM W TerepoTpodHbIi. Ponbs depMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBas ¢aspl hoTocuHte3a. Peaknuu dorocuHTesa.
OddextuBHOCTh hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A AJIs KU3HU HA 3emiie. BiusHue
yCIOBUU cpefpl Ha (POTOCHHTE3 M CIOCOOBI TOBBIMICHUS €r0 MPOAYKTUBHOCTH
Y KyJIbTYPHBIX PacTCHUM.

XeMOoCHHTE3. XeMOCHHTE3UPYIOMKE OaKTepUH. 3HAUCHHE XEMOCHHTE3a JIS )KU3HU
Ha 3emJie.

OHeprernuecknuii oOMeH B KieTke. PacmieryieHue BemecTB, BbBIJCICHUE
1 aKKyMYJHUPOBAHHE SHEPIUHU B KJIETKE. DTambl YHEPreTUUECKOro ooMeHa. [ mukonms.
bpoxenue u ero Buasl. KucimopogHoe OKHUCIEHHE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe (hochoprinpoBanue. IPPEKTUBHOCTD SJHEPTETUUECKOTO OOMEHA.

Peakun mMatpuuHoro cunte3a. ['enernyeckas uadopmanmst u JJHK. Peanuzanus
reHeTndeckoil uHpopmanuu B KIeTKe. [ eHeTHYecKWii KO W €ro CBOWCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. Tpancnsauus — Ouocunte3 Oenka. DTarbl
Tpancisiiuu. KonupoBanue amuHokucnot. Poiabs pubocom B OnocuHTEe3€e Oenka.

Hexnerounsle ¢gopmbl KuU3HM — BUPYCBhl. MCTOpUSL OTKPBITUSI BUPYCOB
(A.A. VBanoBckmit). OcOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnn pacteHuii, )KHBOTHBIX M 4YEJIOBEKA, BHI3HIBAEMBIC BHPYCAMHU.
Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oymurens CIIWMa. OOpartnas
TPaHCKPUIIUS, peBepTa3a W uHTerpasa. lIpodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00sIeBaHUA.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbros, JI.1. UBanosckuii, K.A. Tumupsizes.

Tabauyvt u cxemwvr: «Tunel mTaHUS», «MeTabomuzm», «MHUTOXOHIAPULY,
«QHepreTudeckuii  oOMen», «Xmoporact», «®Dorocunre3y, «Crtpoenue JIHK»,
«CtpoeHue u (QyHKIMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «['€HEeTHYeCKHil Koy,
«Bupycw», «baktepuodarn», «Crtpoenue u xku3HeHHbIM 1ukia Bupyca CIIW]/a,
0aktepuodaray, «Permmukarusa JJHK».

Obopyoosanue: wMoaenu-amminkanuu «Yasoeaune JIHK wu  Tpanckpurmmmsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojenb cTpykTypbl JJHK.
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Tema 5. Pa3MHoKeHMe U MHAMBUIYAJbHOE PA3BUTHE OPTraHU3MOB

KieTounslit 1IuKII, UK )KU3HEHHBIN UK KiIeTku. MaTepdasa u mutos. IIporeccsl,
nporekaronue B uHTEep(daze. Pemnukanus — peakmus matpuanoro cuate3a JIHK.
CtpoeHune XpoMOCOM. XpPOMOCOMHBIN Ha0Op — KapuOTHIl. JIMIIOUIHBIN U TallJIOMIHBIN
XpPOMOCOMHBIE Ha0oOpbl. XpomaTuibl. l[uTonoruyeckue OCHOBBI Pa3MHOXKEHUS W
WHJIUBUyaJIbHOTO Pa3BUTHSI OPTAaHU3MOB.

Henenne knetku — Mmuto3. Ctaauu mutosa. [Ipoiiecchl, MpoucxXoasaiue Ha pa3HbIX
CTaIUsIX MUTO3a. bromornuecknii CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKUA — aronTo3.

®opMBl Pa3MHOXKEHHUS OpPraHW3MOB: Oecrosioe W TojioBoe. Buapl Oecmoioro
Pa3MHOXEHUS: JEJICHUE  HAJIBOE, IMOYKOBAHHE OJHO- MW  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPTraHU3MOB, €T0 3HAYEHUE JIJIs1 CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €ro OTIUYHS OT OECTIOIOTO.

Meito3. Cragum wMeio3a. [Ipoueccel, npoucxonsime Ha CTaausIx Menosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buosornueckuii CMbICT M 3HAYCHHE
Meno3a.

l'amerorenes — mporiecc oOpa3oBaHUs MOJOBBIX KJIETOK Yy XKUBOTHBIX. [lonoBbie
JKeJe3bl: CEMCHHHUKN M SMYHUKHA. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJICTOK — raMeT
(cmepmaro3ou, sSUIEKIIETKa) — crepMaTorene3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKJIETOK U criepMaro3ouaoB. OrmnonorBopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(oMOpuorenes). OTambl SMOPUOHAIBHOIO PA3BUTHUS Yy IMO3BOHOYHBIX JKUBOTHBIX:
apobrneHue, racTpyJisaLus, OpraHOIreHE3. [TocTamMOpuoHaIbHOE ~ pa3BUTHE.

Tunsl MOCTAMOPHUOHAIBHOIO Pa3BUTHUS: MpPsIMOE, HENpsIMOe (JIMYMHOYHOE). BnusHue
Cpedbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKAEHHBIC
YPOZCTBA.

PocT u pa3Butue pacrenuid. OHTOreHe3 IBETKOBOI'O PACTEHMSI: CTPOEHUE CEMEHH,
CTaJMH Pa3BUTHS.

Hemoncmpayuu:

Tabnuyvt u cxemwvl: «DOpMBI  Pa3MHOXKEHUSI OPraHU3MOBY»,  «JIBoitHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKEHUE PACTCHUN,
«/lenenue kierku 6akTepuity, «CTpoeHHe MOJIOBBIX KIETOK», «CTpOECHUE XPOMOCOMBI»,
«Kunerounbi mukiny, «Pemmkanus JHK», «Mutosy», «Meio3», «lIpsimoe u Henpsimoe
pazButHe», «l'ameroreHe3 y MIECKONUTAIOMIUX M YelioBeka», «OCHOBHBIC CTaJUU
OHTOI'CHE3a.

Obopyoosanue: MHUKPOCKOTI, MUKpPONPENapaThl «CriepmMaTo30u/1bl
MJICKOTUTAIOIIETO», «SIMIEKIeTKa MIEKonuTaromero», «KapuoknHe3 B KJIETKax
KOpEIIKa JIyKa», MarHuTHAas MOJelb-amuinkanus «/lemenue knerkm», momens [JHK,
MojieNlb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnusie u npakmuueckue pabomol:

Jlabopatopnas pabdora Ne 3. «Habmronenne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTpETapaTax».

JlabopaTtopHast padota Ne 4. «M3yueHHe CTPOEHHS IMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparTax.

Tema 6. HacsieAcTBEHHOCTh M MK3MEHYUBOCTH OPraHNU3MOB

[Ipeamer wn 3amaum reHetuku. Mcropus pa3BuThs reHETUKH. Posb muToOI0rMn
1 SYMOPHUOJIOTMU B CTAHOBJICHUM T'eHETHKU. BKJan poccUCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T'CHETHKH. MeToabl T€HETUKH (THOPHIOIOTHUCCKUN, ITUTOTCHETHISCKUM,
MOJICKYJISIPHO-TeHETHUECKU). (OCHOBHBIE T'€HETHMUECKHE TMOHATHS. [ eHeThueckas
CHMBOJIMKA, UCTIOJIb3yEMAs B CX€MaX CKPEIIMBAaHUMU.

3aKOHOMEPHOCTU HACJIeIOBaHUSI TPU3HAKOB, YyCTaHOBJEHHble [. Menpaenem.
MonorubOpuaHoe ckpeuupanue. 3aKoH €uHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHUS.
[IpaBuno 1OMUHUPOBAaHUSA. 3aKOH paCIIECIUICHUs MPU3HAKOB. ['UIIoTe3a YMCTOTHI TaMeT.
[TonHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JluruOpuiHOE CKpelIuBaHue. 3aKOH HE3aBUCHMOTO HAaCJICIOBaHHS IPU3HAKOB.
[{utoreHeTuyeckue OCHOBBI  JUTHMOPUIHOTO  CKpEIIMBaHUS.  AHaIU3UPYIOIIEe
ckpemuBanue. lcnonp3oBaHWE aHAMUM3UPYIOMIETO CKPEIIMBAHUS JJIs1  ONPEACICHUS
TeHOTHIIa 0CO0OM.

CueruieHHoe HaclieZjoBaHue mnpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HACJIEIOBAHUIO T€HOB. HapyllieHre CueIuieHnsI TEHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOpHUSI HACIEACTBEHHOCTH. | €eHETHUYECKHE KaPTHI.

I'enernka mnona. XpOMOCOMHOE OIpeaesieHue moyia. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIe U TeTEpOraMeTHbIE Oprann3Mbl. HacienoBanue npu3HaKkos,
CLICTJICHHBIX C ITOJIOM.

HM3MenunuBOCTh. BHabl N3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACJIEACTBECHHAs. Poib
Cpelbl B HEHACIEICTBCHHOW WM3MEHYMBOCTH. XapaKTEePUCTHKA MOIU(DUKAITMOHHON
W3MEHUMBOCTH. BapuanuoHHBIM psAa U BapualMoHHas Kpusasd. Hopma peakuuun
npu3zHaka. KoanuecTBeHHbIE M KaueCTBEHHBIC MPU3HAKY U X HOpMa peakiuu. CBoiicTBa
MOAN(UKAITMOHHONW U3MEHUYHUBOCTH.

HacnmencTBennasi, wWiad TEGHOTHUIIMYECKAas, W3MCHUMBOCTh. KoMOmHaTHBHAS
M3MEHYUBOCTh. Mei03 1 MOJOBOM IpollecC — OCHOBA KOMOMHATUBHOW M3MEHUYHMBOCTH.
MytauronHas u3MeHYMBOCTh. Kiaccudukanus MyTanui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbele. YacTtoTa W nOpuUMHBl MyTanui. MytareHHele  ¢dakTophl. 3aKOH
TOMOJIOTUYECKHX PAJIOB B HACIeICTBEHHON n3menunBoctu H.U. BaBuiosa.

BHesinepHast HacCIeACTBEHHOCTh U U3MEHYUBOCTb.

['enernka uenoseka. Kapuorun uenoexka. OCHOBHBIE METO/bI TEHETUKHU YEIIOBEKA:
reHeaIornueCcKui, OJIM3HEIIOBBIN, [IMTONeHETUYECKUN, OMOXUMHUYECKHUM, MOJICKYJISIPHO-
FeHETUYECKUI. CoBpeMeHHOE ONPECIICHUE reHOTHIIA: MTOJIHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ nomomblo [II[P-ananmu3a.
HacnencrBennbie 3a001e¢BaHMs YelIOBEKa: TeHHEBIC 00Ie3HH, O0JIE3HH C HACIICACTBCHHOM
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npeapacCiIoIoKCHHOCTbIO, XPOMOCOMHBIC oone3nn. ComaTtuyeckue u T'CHCPATHBHLBIC
MYTallHHu. CTBOJIOBBIC KJICTKH. HpI/IHHI/IHBI 3A0PpOBOIO O6p333 KHU3HHU, NUArHOCTHUKMH,
HpO(l)I/IJIaKTI/IKI/I 151 JCUCHUA IT'CHCTHYCCKHX OOJIC3HEH. MGHHKO-FCHGTH‘ICCKOG
KOHCYJIbTHPOBAHHUC. 3HaueHHue MGHHHHHCKOﬁ I'CHCTHUKHN B NIPpECAOTBPAIICHNHN W JICHCHUUN
reHeTUYEeCKHX 3a00JIEBAaHUH YCIOBEKA.

Hemoncmpavyuu:

llopmpemsvi: . Mennens, T. Mopran, [. ne @pu3, C.C. UerBepukos,
H.B. Tumodees-Pecosckuii, H.W. BaBuios.

Tabauyvl u cxemvl: «MOHOTHOPHIHOE CKPEUIMBAHWE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PACIICIUVIEHUS] U €ro IUTOINCHETHUYECKass OCHOBA», «3aKOH YHUCTOTHI
ramery, «JlurubpumHoe ckpemmuBaHuey, «l{uromorudyeckne OCHOBBI JAUTHOPHIHOTO
cKpewmuBaHus», «Meno3y, «B3aumoneicTBUe aieNbHBIX TEeHOB», «l'eHeTnueckue
KapThl PACTEHUM, >XUBOTHBIX M 4YeNOBEeKa», «['eHernka mnonay, «3aKOHOMEPHOCTH
HACJIEOBAHUS, CLIETUIEHHOTO C MOJI0M», «KapHuOTHUIIbI YeIOBEKa U )KUBOTHBIX», «BuUbI
U3MEHYUBOCTHY, <«MoaudukanmonHas u3MeHYUBOCThY, «HacnegoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», «MyTallmoHHasi U3MEHUUBOCTHY.

Obopydosanue:  mojenu-anmiukanuu  «MOHOTHUOpPUIHOE  CKpEIUBaHUE,
«Hemonnoe  gomuHHMpoBanue»,  «JlurubpunHoe  ckpemmBanue», «llepekpéct
XpPOMOCOMY», MHKPOCKOIT M MHKpompenapar «Jlpozoduray (Hopma, myTtanuu (HOpMBI
KpPBUILEB U OKPACKU Tena), repOapuit «I'opox MoceBHOM.

Jlabopamopnusie u npakmuueckue pabomot:

JlabopatopHass pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHOPHUIIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIPEapaTax.

JlaGoparopHass pabora Ne 6. «/3ydeHne MoaM(pUKAIMOHHON HW3MEHUYHUBOCTH,
MIOCTPOCHUE BApHUAIIMOHHOTO Psi/ia ¥ BAPHALIMOHHON KPUBOW».

JlaboparopHas padbora Ne 7. «AHanu3 myTauuii y Apo30(uiabl Ha TOTOBBIX
MHUKpOTperapaTax.

[TpakTrueckas padora Ne 2. «CocTaBieHre U aHAIN3 POAOCIOBHBIX YETTOBEKAY.

Tema 7. Cenexunsi opranu3zMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekuus Kak HayKa v IpoLecc. 3apoKIEHUE CEIEKIIUU U JOMECTUKALUs. Y YCHHE
H.W. BaBunoBa o meHTpax MPOUCXOXKACHUS W MHOTOOOpaswsi KyJbTYPHBIX PAaCTEHUH.
L{eHTpbI NPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COpT, OpOAa, IITAMM.

CoBpeMeHHBIE METONbl CelIeKIUU. MacCoBbIi W HMHAMBUAYAIbHBI OTOOPHI
B CENIEKIMM pAacCTEeHU U KUBOTHBIX. OIUEHKa 3KcTepbepa. bINU3KOPOICTBEHHOE
ckpemuBanue — HHOpuAuHT. Yuctas nunus. CKpenmBaHue YMCThIX JIMHUNA. ['eTepo3uc,
wiu rubpuaHas cwia. HepojacTBeHHoe ckpenuBaHue — ayrOpuaunr. OTaai€HHAs
rubpuanzanus U e€ ycnexu. McKycCTBEHHBI MyTareHe3 U MOJy4YeHUE MOJUILIOUI0B.
JIoCTH>KEHUS CENEKIUMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib TPOU3BOACTBA. | €HHAasE HHXKEHEpHUsl. DTalbl CO3/IaHUs
pexomOuHanTHOM JIHK u Tpancrennsix opranmsmoB. KietouHas WHKEHEpHS.
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Kiierounbie KynpTypbl. MHUKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHue
BBICOKOITPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  JKOJIOTMYECKHE
1 sTryeckue npoodiemel. MO — renernuecku MOAUPUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.. BaBunos, 1.B. Muuypus, I'./]. Kapneuenko, M.®. I1BaHoB.

Tabauywvt u cxemoi: Kapta «L[eHTPBI MPOUCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX
pacteHuii», «llopoabl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX PaCTCHUI,
«Otnanénnas rudpuauzanus», «Padotel akagemrka M.®. BanoBay, «llonummonausy,
«O0bekThl  OmorexHoioruuny,  «KierouHble  KyJAbTYpbl M KIOHHUPOBAHHUEY,
«KoHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

Obopyodosanue.: MYIISIKH TIJI0JI0B M KOPHEILIOA0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuit, repoapuii «CenbCKOX03IUCTBEHHBIC PACTEHUS.

Jlabopamopuvie u npakmuyeckue padoomol:

Dkckypeust «OCHOBHBIE METOJIBI U JOCTUKEHUS CENEKIIMU PACTEHUA U KUBOTHBIX
(Ha CENEeKIMOHHYI0 CTaHIMIO, IJIEMEHHYIO (epMy, COpPTOHUCIBITATEIbHBIA Yy4acTOK,
B TEIJIMYHOE XO35ICTBO, 1a00PATOPUIO arpOYHUBEPCUTETA UIIU HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosoHOHHAsA OMOTOTUSA

[IpeanochbuIKu BO3SHUKHOBEHHS IBOIOLUOHHONW TEOPUU. DBOJIOLMOHHAS TEOPUS U
e€ MecTo B Ononoruu. BiivsHue 3BOTIOLMOHHON TEOPUU HA Pa3BUTHE OMOIOTUH U APYTUX
HayK.

CBuzerenbctBa  sBOoMOIMU.  [lajieoHTONMOrMYECKHE:  TOCJE0BATEIbHOCTD
MOSIBJIEHUS BUJOB B  NAJCOHTOJIOTMYECKON  JIETOMUCH, Mepexo/Hble  (OpPMBI.
buoreorpadguyeckue: cxoncTBo U paznuuue GayH u Gpop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTENbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYIAPHO-OUOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEJACTBEHHOCTM W OCHOBHBIX METAa0OJIMYECKHX TMyTed Yy BCeX
OpPraHU3MOB.

OpomonuonHasa teopus Y. {apsuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHUA3MA.
JIBMKylMe Cuiibl 3BOMIOIMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOMKEHUE
OpU  OTPAaHUYEHHOCTH  PECYpCOB,  HeolpeneiaéHHass  HM3MEHYMBOCTh, OopbOa
3a CyIIeCTBOBaHUE, ECTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus dBostonnu (CTI) u €€ OCHOBHBIE MOJTOKECHHUS.

Muxkpossomonus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUY.

JIBxytue cuibl ((haKTOpbl) BOJIIOIMU BUIOB B IpUpoie. MyTalimoHHbIN npoliece
Y KOMOMHATUBHAs U3MEHUYUBOCTb. [lonmynaroHHbIe BOJIHBI U apeiid renos. M3onsauus u
MUTpaIus.

EctectBennblit 0TOOp — HanpaBIsiroIHiA hakTop 3BotOIMU. DOPMBI €CTECTBEHHOTO
orbopa.
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[Ipucnoco0NeHHOCT  OpPraHW3MOB  Kak  pe3yiabTar 3Boitouuu. [Ipumepsr
MPUCTIOCOOJIEHUI Y Opranu3MoB. ApoMOp(O3bl U UJINO-AIaNITALIHH.

Bun u BunoobpazoBanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUJIOOOPA30BAHUS:
reorpapuyeckoe, 3KOJIOrHUECKOE.

MaxkposBomoniust.  dopmbl  3Bomtoumu:  (uiIeTHyecKkas,  JAUBEpPIreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTh IBOIOLINN.

[IpoucxoxxieHHe OT HECNeUUaTu3UpOBaHHbIX MpeAakoB. IIporpeccupyromas
crenuanu3anus. AfanTuBHas pajauanus.

Hemoncmpayuu:

Ilopmpemuwi: K. Jlunnein, XK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkens, @. Mromep, A.H. Ceepuios.

Tabauywvl u cxemol: «Pa3BUTHE OPTaHUYECKOTO MUPA HA 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX)», «ApXeonTepukcy, «Dopmbl OOPHOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHBINH 0TOOP», «MHOroo0pa3ue cCOpToB pacTeHHi», «MHOroodpasue moposu
KUBOTHBIX», «[lomymsiiuuy», «MyTaMOHHAsE HW3MEHUYHUBOCTHY, «APOMOP(O3bI»,
«MUnnoananramumy, «O0mas aereHepaiusy», «JBwxkyime cuisl 3Boonuny, «Kapra-
cxema wmapmpyra nyremectBus Y. [apsuna», «bopbba 3a cymiecTBOBaHUEY,
«[IpucnocoOIeHHOCTh OpraHU3MOBY, «["eorpaduueckoe BUJ1I000pa30BaHUEY,
«DKOJIOTUIECKOE BHI000pa30BAHUE).

Obopydosanue. KONICKIUS HACEKOMBIX C PA3JIUYHBIMU TUIIAMH OKpPAacKH, HaOOp
TUIOJIOB M CeMSH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOICHUI Y YKHUBOTHBIX),
Mozaenb «OCHOBHBIC HampaBJICHUS HBOMIOLUHNY, O00bEMHass wmoxaenb «CTtpoeHue
TOJIOBHOI'O MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckas kapta Mupa, KomwieKius «PopMbl COXPaHHOCTH HCKOTIA€MBbIX
KUBOTHBIX W pacTeHuil», mojaenb ammiukamus «llepekpéct xpomocom», BiIaKHbIE
npenapatsl «Pa3Butue HacekoMoro», «Pa3BuTue nArymkn», MUKponpenapar
«/Ipo3oduia» (Hopma, MmyTauuu (OPMBI KPbUIHEB U OKPACKH TEJA).

Jlabopamopnusie u npakmuueckue pabomoi:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHUIOB 1O MOP(OIOTHIECKOMY
KPUTEPUIOY.

JlaGopatopHass pa6ora Ne 2. «OnucaHue MOPUCTIOCOOTIECHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU HA 3emJie

JloHaydHble TIPEACTABICHUsS O 3apOXKACHUM JKU3HU. HaydHple rumoressl
BO3HUKHOBEHUS )KM3HU Ha 3emiie: a0uoreHe3 U MaHCHepMus. XHUMUYECKasi SBOJIIOLIMSL.
AOUWOreHHbI! CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUUYECKOW H2BoMonMM. HadvanpHble dTambl  OHONIOTHYECKOM
sBomonuu. l'unoreza PHK-mupa. ®dopmupoBanve MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE IpOTOKIeTKU. llepBble kierkn u ux ssomouud. dopmuposanue
OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.
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PazButne xu3Hun Ha 3emsie mo spaM u nepuopaM. Karapxeil. Apxelckas
1 ipoTepo3orickas »pbl. [Taneo3olickas spa u €€ nepuoabl: KEeMOPUNCKUI, OPJOBUKCKUM,
CUJIYPUNCKUH, TEBOHCKUN, KAMEHHOYI OJIbHBIM, IEPMCKHM.

Meso30iickas 3pa v €€ NeEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaitno3olickas 3pa u €€ nepruoibl: NajJeoreHOBbI, HEOr€HOBBIN, AHTPOITON€HOBBIM.

XapakTepucTuKa KiIMMaTa M TEOJOTMYECKHUX MpouneccoB. (OCHOBHbBIE 3Tarbl
HBOJIIOIIMHU PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl Y paCTEHHI U )KUBOTHBIX.
[TosBneHue, pacBET U BEIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHpa Kak oOTpaxkeHue HBomouuu. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIIOIMS 4YEIOBEKa. AHTpPONOJIOrHMA Kak Hayka. Pa3BuTHe MpeacTaBieHU
0 MPOUCXOXKJICHUH YeJIOBEKAa. MeTOo bl U3yueHusl anTponorene3a. CxoacTBa U pa3indus
YEJIOBEKA U KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YETOBEKA.

JIBwxymue cuibl (dakTopbl) aHTpornorenesa. HacnencrBeHHas M3MEHUMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HMU, U3TOTOBIICHHE OpYIAUN Tpyaa,
MBIIUICHUE, PEUb.

OCHOBHbIE CTaguM M BETBU 3BOJIIOLMU YEJIIOBEKA: ABCTPAIONUTEKHU, YenoBek
yMeIbl, YemoBek MpsMOXOoasiui, YenoBek HeaHAepTAIbCKUM, YenoBeK pa3yMHBIN.
Haxonku uckomaembIX OCTATKOB, BPEMs CYILIECTBOBAaHHUS, 00JIaCTh pPaclpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIKME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpaJIOWHAs (SPKBAaTOpUajbHAas), MOHIOJIOWJIHAS (Aa3MAaTCKO-aMEPUKAHCKAs).
YepTbl NpHUCTOCOOJIEHHOCTH TMPEACTaBUTENEH YETOBEYECKUX pac K  YCIOBHUSIM
cymecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kpuruka pacuzma.

Jemoncmpayuu:

Ilopmpempui: ®@. Penu, JI. I1actep, A.1. Onapun, C. Muinep, I'. FOpu, Y. JapBuH.

Tabnuyer u cxemwvli: «Bo3HumkHOBeHHEe CONHEYHOM CHCTEMEI», «Pa3BuTne
opraHuueckoro  mupay»,  «PacturenbHas ~— kieTka», <« KuBOTHas  KJETKay,
«[Ipokapuornueckas kierka», «CoBpeMeHHas CHUCTeMa OpraHUYeCKOro MHUpPay,
«CpaBHEHUE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA M YETTOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJECOHTOJIOTMYECKUX HAXOJ0K MPEIKOB COBPEMEHHOI'O YEIOBEKAY,
«/dpeBnenmme moam», «lpeBHue mroam», «llepBele  COBpEMEHHBIE  JIOINY,
«YenoBeyeckue pachbi».

Obopyoosanue: mynsku «lIporucxoxkaenne denoBeka» (OIOCTHI aBCTPAIONUTEKA,
MUTEKAHTPOIA, HEAHJEPTAlIblla, KPOMAHBOHIIA), CJICNKU WIN W300paKeHUs KaMEHHBIX
opyaud  TEpBOOBITHOrO  4eloBeKa  (KaMHHU-YOIINIEphI,  pyOmia,  ckpedia),
reoXpoHoJIoruueckas Taldnauna, Komiekiuss «@DOopMbl COXPAaHHOCTH HMCKOMAEMbIX
YKUBOTHBIX U PACTECHUI».

Jlabopamopuwie u npakmuueckue padomul:
[Ipaktuueckass pabora Ne 1. «/3ydyeHHe WHCKOMAEMBIX OCTATKOB PACTCHUM
Y )KUBOTHBIX B KOJIJICKLUASIX.
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DKcKypcus «IBOJIOLUS OPraHMYECKOTro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WM KpaeBeAUYEeCKUN My3ei).

Tema 3. Opranu3mbl 4 OKPY:KAOIIAsA cpeaa

DKOJorvs Kak Hayka. 3aJlayd U pas3fielibl AKOJIOTrMU. MeToabl 3KOJIOrMYeCKHX
MCCJIEI0BaHUI. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpeapl o0uTaHusT OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIlHAsA, T[OYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckue  ¢dakrtopel.  Knaccudukamus — 3Komormueckux — (hakToOpoB:
abuoTnueckue, OMOTHUECKUE U aHTPOIOreHHbIe. J[eficTBHE IKOIOTHYECKUX (DaKTOPOB
Ha OPraHU3MBI.

AbGuotnueckne (QakTOphl: CBET, TeMIepaTypa, BIaXHOCTh. doTomepuoansm.
[Ipucnocob6ienusi opraHu3MOB K JEeHCTBUIO adnoTuyeckux (paktopoB. buomornueckue
PUTMBI.

buornyeckue dakropel. Buasl OMOTHUECKMX B3aMMOJIEUCTBHI: KOHKYPEHITHSA,
XUIIHAYECTBO, cuMOMO03 u ero Qopmel. Ilapasutusm, koomepamusi, MYyTyalau3M,
KOMMEHCaNu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCanM3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKMX  B3aMMOJEHCTBUWA  JUJII  CYUIECTBOBAHUSA  OPraHHU3MOB
B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH TOmyasiiiui. OCHOBHBIE MTOKA3aTeNN MOIMYJISIIUH:
YUCIIEHHOCTD, TJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTpalud. uHaMuka
YUCJICHHOCTH MONYJISIIIUU U €€ PeryJIsiysl.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonpar, K.®. Pynbe, 3. ['ekkens.

Tabnuyvt u cxemwvi: xapta «lIpuponnbie 30HBI 3emiuy», «Cpeabl oOUTaHUS
opraHu3mMoB»,  «®oronepuonusm», «llomynsauum»,  «3aKOHOMEPHOCTH  POCTa
YUCIICHHOCTH TOMyJIsiun nHPy30puu-Tyenbkny, «llumesbie nenm.

Jlabopamopuwie u npakmuueckue padomul:

JlaboparopHass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pacTeHUMN
U3 pa3HbIX MECT OOUTAHUS.

Jlaboparopnast padora Ne 4. «BrnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaxtrueckas padota Ne 2. «ITogcuéT MIOTHOCTH MOMYJISAIMA pa3HBIX BUIOB
pacTEeHUI.

Tema 4. CoobuiecTBa U IKOJIOrHYECKHE CHCTEMBI
CoobmiectBOo opraHusMoB — OuoneHo3. CTpyKTypbl OuHOLIEHO3a: BHUI0Baf,
MPOCTpPaHCTBEHHAd, Tpouueckas (nuieBasi). Bunbi-noMmunantel. CBsi3u B OMOLIEHO3E.
DKOJIOTUYECKHE CUCTEMBI (9KOCUCTEMBI). [loHsATHE 00 SKOCHCTEME M OMOTEOIeHO3E.
QOYHKIMOHAJIbHBIE KOMITIOHEHThI SKOCUCTEMBI: MPOJYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopoT BelecTB U MOTOK 3HEPruu B 3kocucteMe. Tpopuueckue (MUILEBbIE) YPOBHU
skocucteMsbl. [Iuiessie nenu u cetu. OCHOBHBIE MOKA3aTeIN 3KOCUCTEMBI: Ouomacca,
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OPOAYKIHUA. OKOJIOTMYECKHWE TMHPAMUJIBI: MPOAYKIHUHU, YHUCIEHHOCTH, OHOMACCHI.
CBoWCTBa IKOCHUCTEM: YCTOMUHUBOCTD, CAMOPETYIISIHS, pa3BuTre. CyKiieccus.

[IpupogHbie 3KOCHCTEMBl. DKOCHCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE SKOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasne kak (akTtop ycToWumBOoCcTH dKocucteM. (CoxpaHeHHe
OMOJIOrMYECKOro pazHooOpasus Ha 3emiie.

VYuenune B.W. Bepuaackoro o 6mocdepe. I'panutibl, coctaB u CTpyKTypa Ouochepshl.
XKupoe BemectBo U ero ¢yaknuu. OcobOeHHocTH Ouocdepsl Kak TII00ATBHOM
AKOCHUCTEMBI. JIMHaMU4Yeckoe paBHOBecUE U oOpaTHasi CBsA3b B Ouocdepe.

KpyroBopoTsI BemiecTB 1 OMOre0XMMHUYECKHE IIUKIIBI SJIEMEHTOB (yTiiepo/a, a30Ta).
3oHabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3emi. AHTPOIIOISHHBIE HM3MEHEHHUsS B Omocdepe.
['moGanbHbIE 9KOTOTUYECKHE MPOOTIEMBI.

CocymiecTBoBaHMe MPUPOBI U yeroBedecTBa. CoxpaHeHne Onopa3HOoOOpa3us Kak
OCHOBa ycTounBocTH Ouocdepbl. OCHOBA pallMOHAIBHOTO YNPAaBIE€HUS NPUPOIHBIMU
pecypcaMu U UX UCTIONb30BaHue. JlOCTIKEHNS OMOJIOTHH B OXpaHa MIPUPOJIBI.

Jemoncmpayuu:

Ilopmpemwi: A.Jlx. Tenciu, B.H. Cykaué€s, B.1. Bepnaackuii.

Tabnuyvr u cxemwvr: «llumeBsie menmm», «bHOIEHO3: COCTaB W CTPYKTypay,
«[Ipuponubeie coobuiectBa», «llemum mnuTanug», «IKoJoruyeckas MNHUPAMUTAN,
«buocdepa u uenoBek», «IKOCHUCTEMA IIUPOKOIUCTBEHHOT'O Jecay, «IKOCUCTEMA
XBOWHOTO Jiecay, «buoneno3 Bogoémay, «ArpoueHosy, «lIpuMepHbie aHTPONOTE€HHBIE
BO3JCUCTBUA Ha NOpUPOAY», «BaXHeWlne WCTOYHHKM 3arpsi3HEHHUs BO3AyXa W
IpYHTOBBIX BoaA», «IlouBa — BakHelmias cocTtaBistomas Ouocepsn», «DakTOpbI
nerpaganuu mouBy, «IlapHukoBsiid 3G exT», «DaKTOPhl PAAMOAKTHBHOTO 3aTrpI3HEHUS
ouochepni», «O0mas cTpykrypa ouochepsi», «PacnpocTpaHeHue xxu3Hu B ornocdepey,
«O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoma B 6uocdepe», «KpyroBopor
a30Ta B PUPOJEN.

OOGopynoBaHue: Mojelb-anminkamus «TunuuHeie OWOLIEHO3BI», TepOapuit
«PacturenpHbIe CcOOOIIECTBAY, KOJUICKIMH «bHOILIeHO3», «Bpeautenu BaKHEUIIHX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYpP», TepOapuu W KOJIJICKIIUMU PACTEHUM M >KUBOTHBIX,
MPUHAUISKAIIME K Pa3HbIM 3KOJIOTMYECKHM rpynnaM oJHoro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPAHIEMbIX BUAOB PACTEHUHN U KUBOTHBIX.

17



denepanbHas pabouas nporpamma | bromnorus. 10-11 xiaccel (0a30BbIH ypOBEHB)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
11O BUOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Cornacao ®I'OC COO ycraHaBnuBarOTCs TpeOOBaHUSI K PE3yJbTaTaM OCBOCHHS
OOyJaOIIMMHCST  TPOTpaMM  CpPEIHEro  oOmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHbIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJIbTATOB OCBO€HUA Tmpenmera «buomorus»
BBIZICNICHBI  CJIEAYIONIME COCTABISIONIME: OCO3HAHWE OOYYAIOIMIMMHUCS POCCUUCKOM
rpaXJaHCKONW HUJIECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBLHOCTH
U CaMOOTIPE/ICIICHUIO, HATMINUE MOTUBAIIUU K O0yYEHHUIO0 OMOJIOTHH, 1IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HA OCHOBE KIIIOUEBBIX IICHHOCTEH U
UCTOPUYECKUX  TPAJUIMA  pa3BUTUA  OMOJOTMYECKOrO0  3HAaHMS, TOTOBHOCTH
1 CIIOCOOHOCTh OOYYArONIUXCS PYKOBOJICTBOBATHCS B CBOCH JIECSITEIHHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAHOBKaMH, NPUCYIIUMHU CHCTEME OHOJIOTHYECKOro oOpa3oBaHUS,
HaJU4Yue SKOJOTMYECKOIo TMPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HCHHBIE IUIAHBI.

JInyHOCTHBIE peE3yNbTAaTBl OCBOCHUs mpeamera «buonorusa» aOCTUrarTCA
B €IMHCTBE Yy4eOHOM W  BOCMUTATENbHOW  JEATEIBHOCTH B  COOTBETCTBUU
C TPaAWLMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU I[€HHOCTSIMHU, NPHUHATHIMU B OOIECTBE MpaBUIaMU W HOpMaMu
MOBEJACHUS U  CIOCOOCTBYIOT —TMpoOIlecCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUA W
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEW MMO3ULHUM JIMYHOCTH, MATPUOTHU3MA, YBAKECHUS
K 3aKOHY M NPaBOIOPAJKY, YEIIOBEKY TPyla U CTapLIeMy ITOKOJIEHUIO, B3aUMHOIO
YBaOKCHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U  TPAJAUIUSIM
MHOTOHAlIMOHAJIbHOrO Hapoaa Poccuiickon @enepanuu, MPUPOAEC U OKPYKAKOLIEH
cpene.

JIM9HOCTHBIE PE3yJbTAaThl OCBOCHHS ydeOHOro mpeamera «bHoIorusy JOKHBI
OTpakaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYArOIIUXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIINX TPAJTUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIECTBa, pAaCIIMPEHUE >KU3HEHHOIO OMNbITa U OIbITa
NEATEIbHOCTA B TMPOIIECCE peaan3allMi OCHOBHBIX HAIPaBJICHUM BOCIHUTATEIbHOM
NEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxkaaHCcKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3ZUIMK OOYyYaromlerocss Kak aKTHBHOTO
Y OTBETCTBEHHOI' O YJIeHA POCCUMCKOro O0IIEeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB MU OOS3aHHOCTEH, YBa)KEHUE 3aKOHA
Y TIPABOTIOPSIIKA;
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FOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIBHOCTH NPHU CO3JaHUM Y4EOHBIX
MIPOCKTOB, PEIICHUN YUY€OHBIX M MO3HABATEIbHBIX 3a7a4, BHIMOIHEHUH OMOIOTHYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh ONPENENsATh COOCTBEHHYIO TMO3UIIUIO 0 OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATb B CBOUX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aUMOJICUCTBUS JIIOAEH C pPa3HbIMU YOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSMHU H
COIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOIECCE COBMECTHOI'O BBIMOJIHEHUS YUYCOHBIX,
NO3HABATENbHBIX M MCCIIEIOBATENILCKUX 3a/1a4, YBAXKUTEIbHOIO OTHOLIEHUS K MHEHHUIO
OIIMOHEHTOB NP 0OCY>KJIEHUHU CITIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COEPKaHNUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTh POCCUUCKONW TPAKIAHCKONW HJIEHTUYHOCTH, MaTPUOTU3MA,
YBOKEHMS K CBOEMY Hapoay, 4YyBCTBa OTBETCTBEHHOCTH Iniepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PoanmHy, CBOWM S3BIK M KyJbTYpy, NPOLUIOE W HACTOSAILIEE
MHOTI'OHAaIlMOHAIBLHOro Hapoaa Poccuy;

LICHHOCTHOE OTHOILIECHUE K MPUPOJHOMY HACIEAWI0 MU IMAMATHHUKAM [PUPOIBI,
NOCTHKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUUCKHMX YUYEHBIX B CTAHOBJIECHUE M PA3BUTHE
OMOJOrMHY, MOHUMAaHUs 3HAUYEHUS OMOJIOTMHM B MO3HAHUU 3aKOHOB MPHUPOJIBI, B KU3HU
YelloBeKa U COBPEMEHHOI0 00IIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTb K CIyXeHHI0 U 3amure OteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CYJb0Y;

3) ATYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMA:
OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCHICKOrO HapoJa;
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHHS;
CIIOCOOHOCTh  OIIEHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC DEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B  IIOCTPOCHHE YCTOHYMBOIO  OymyIero;
OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENISIM, CO3JaHUI0 CEMbUA HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEHWHOM >KU3HH B COOTBETCTBHM C TPAIUIUSIMU

HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHMA:

ACTETUYECKOE OTHOILIEHWE K MHpPY, BKJIIOYAs OSCTETHKY ObITa, HAay4HOrOo U
TEXHUYECKOr 0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLLEHU;

IIOHUMAHHUE HMOLMOHAIBHOIO BO3JEHCTBUS JKUBOW NPUPOABI U €€ LIEHHOCTH,

TOTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATH
Ka4yecTBa TBOPYECKOM JIMYHOCTH;
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5) ¢pusmuyeckoro BocnuTAaHUsl, (GOPMHUPOBAHHS KYJLTYPbl  310pPOBbSI W
IMOLMOHAIBLHOTO 0JIATONOTYYHsI:

MOHUMAHHME W peaju3aius 30poBOoro U Oe3omacHoro odpasa >KuW3HU (310pOBOE
MUTaHUE, COONIOJCHUE TUTHEHUYECKUX TMPABUI M HOPM, COATAHCHPOBAHHBIN PEXKUM
3aHATUN W OTIIbIXa, perysipHast GU3NYecKasi aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (U3NYECKOMY U IICUXHYECKOMY
3]10pOBbIO;

NOHMMaHUE [EHHOCTU MPaBWJI UHIUBUAYaJbHOTO M KOJUICKTHBHOTO O€30MacHOr0
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3/I0OPOBBIO M KU3HHU JIOEH;

OCO3HAHHME TMOCIEACTBUH W HENPUITHS BPEAHBIX MpUBbIYEK (yHoTpedsieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) TPya0BOro BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTU MacTepCTBa, TPY10II00HE;

TOTOBHOCTb K AaKTUBHOM JIEITEIbHOCTH TEXHOJOTHYECKOM U COLHUAJILHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATh TAKYIO JIEATEIbHOCTD;

UHTEpEC K pas3uyHbIM cdepaM MpodecCUOHAIBHOW AeSTENbHOCTH, YMEHHUE
COBeEpIaTh OCO3HAHHBIN BBHIOOp Oymyrieil mpodeccun U peann3oBhIBaTh COOCTBEHHBIC
’KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPA30BAHUIO HA MPOTSHKEHUH
BCEH JXU3HU;

7) 3K0JIOrHYeCKOT0 BOCIIMTAHMS:

AKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOUYHMKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS  DKOJOTMYECKOM  KyJIbTYphl: NPUOOPETEHHE  OIbITa
IJITAHUPOBAHUS TOCTYNKOB U OLEHKHU MX BO3MOXHBIX TMOCIEACTBUNA JJIsl OKPYKaroIIel
cpensl;

OCO3HAHUE TJIOOAJTBHOTO XapakKTepa OJKOJOTMUECKHUX TMpodiieM U TyTed ux
penieHus;

CIIOCOOHOCTh HCIOJIb30BaTh NMPHUOOpETaeMble PU U3YYECHUU OUOJIOTMU 3HAHUS U
YMEHHUSI TIPU PELICHUH MPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOJIONOIH30BAHUEM
(cobmroneHne TpaBWI TIOBEACHHWS B TMPUPOJIC, HAMPABICHHBIX Ha COXpPAaHECHHE
pPaBHOBECHS B SKOCUCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, OHOChEpsl);

AKTUBHOE HEINPUATHE IACUCTBUH, MPUHOCIIIMX BPEJ OKPYKAIOMICH NPUPOIHOU
cpene, yMEHHE NPOTHO3UPOBATH HEOJArOMPUSITHBIE HSKOJIOTMYECKUE TMOCIEIACTBUS
MpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBpAIIaTh UX;

HaJIMYU€ PAa3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, IKOJIOTMYECKON KYIbTYPHI,
OMbITA JIESITEIBHOCTH HKOJOTMYECKON HAINpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMU B TO3HABaTEJIbHOW, KOMMYHUKATUBHOM U COIMAJIbHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IPAKTHUECKOM JAEATEIbHOCTH FKOJIOTMUYECKON HAIIPaBICHHOCTH;
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8) HmeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKM M OOILECTBEHHOM MPaKTUKHU, OCHOBAHHOTO Ha JHUAlOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHUE S3BIKOBOM M UUTATENbCKOM KYJIbTYpPhl Kak CpEICTBa
B3aMMO/JICUCTBUS MEXAY JIIOJbMU U TIO3HAHUS MUPA;

NOHUMAaHHE CTIeM(PUKY OUOJIOTMH KaK HayKH, OCO3HAHUS €€ posid B ((OPMHUPOBAHUU
palMOHAIBHOIO HAyYHOTO MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO  IpeCTaBICHUS
00 OKpY’KalollleM MHUpE Kak O €IMHCTBE MPUPOJIbI, YEJIOBEKAa U 00IlecTBa, B IO3HAHUU
IOPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJieM COXpaHEHUs MPHUPOIHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTH OHOJOTHU JJIi COBPEMEHHOM LMBWIN3ALIUU:
o0OecrieueHHss HOBOTO YpPOBHS PAa3BUTUS MEAMIIMHBI, CO3/IaHHUE MEPCTIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PeCypCcHbIE MPOOJIEMbl Pa3BUTHS UYEIOBEUYECTBA,
IOHMCKa NyTEH BBIXOJA U3 TJ00ANbHBIX HKOJOTMYECKUX IpodjieM M obecrneueHus
nepexoja K YCTOWYMBOMY pPa3BUTHUIO, PAMOHAIBHOMY HCIIONB30BAHUIO MPUPOTHBIX
pecypcoB U (OPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJOTMYECKUX 3HAHUM B LIESIX MOBBIIICHUS
o0mie KyJbTypbl, €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKUHMOHANBHOM TIPAMOTHOCTH OOydawIuxcs, (OpMUPYEMOl NpU H3YYEHUHU
OHOJIOTHH;

NOHUMAHHE CYITHOCTH METO/I0B NTO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHbBIX HAYKaX,
CHOCOOHOCTH MCIIOJIb30BaTh MOJIy4YaeMble 3HAHUS JJIsl aHAJIU3a U OObSACHEHUs SIBJICHUM
OKpYXaIOlEero MHpa W MPOUCXOASIIMX B HEM M3MEHEHUW, YyMEHHE JeaTh
00OCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (PAKTOB M HUMEIOUIUXCSA JIaHHBIX
C LIEJIbIO MOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIHO UCIIOJIb30BAaTh OMOIOrMUECKHUE 3HAHUS JIJISl peIICHHUs
npobJieM B peabHBIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHME IEHHOCTHM HAy4YHOW JESTEeIbHOCTH, T'OTOBHOCTh OCYILECTBIATh
MPOEKTHYIO M UCCIIEI0BATEIbCKYIO IS TEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BaHUIO U CaMOOOpa30BaAHMUIO,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHH MO OMOJIOTHU B COOTBETCTBHHU C JKU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHple pe3yiabTaThl OCBOCHHS y4ueOHOro mpenmera «buomorusy
BKJIFOYAIOT: 3HAUYMMbIe Ui  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAyYHbIE TOHATHS, OTPaKAIOIINE
[[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPrus, SBJIEHWE, MPOLIECC, CUCTEMA, HAyUHBIN
(bakT, TPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIEIOBaHUE,
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HaOJII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHX), YHUBEPCAIbHbIC yUeOHbIC IEHCTBUS

(Tmo3HaBaTeNbHEIE, KOMMYHUKATHBHEIE, PETYIATUBHEIE), o0ecreunBaroIINe
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAIBHOW KOMIIETEHITUU
oOyyJarommxcs, CIOCOOHOCTH o0yyJaromuxcs HCIIOIb30BaTh OCBOCHHBIE

MEXKIUCUUIUIMHAPHBIC, MHUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC Y4YEOHBIC
JEUCTBUS B IO3HABATEIBLHOW U COMAIIBHOMN MTPAKTHUKE.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIC NCCTBUS
ba3oBble 1oruyeckue AeicTBu:

CaMOCTOSITENTFHO (POPMYJIUPOBATh U AKTYAIH3UPOBAThH MPOOJIEMY, pacCMaTpHUBATh
€€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JOTMUECKOr0 MBIIUICHUS (aHaIu3a,
CUHTE3a, CPAaBHEHUS, KilacCuUKaIiu, 0000IIEeHNs ), pACKPBIBATH CMBICII OMOIOTHYECKUX
NOHATUN (BBLACIATh UX XAPAKTEPHbIEC IPU3HAKM, YCTaHABIMBATh CBSA3U C JPYTUMU
TTOHSTUSAMHU );

ONPENENATH LENH IESITEIbHOCTH, 33/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHKEHHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEIbHOCTH C MOCTABIECHHBIMU 1IEJISIMHU;

UCIOJIb30BaTh OUOJIIOrMYECKUE MOHATHS JUIsl OObSICHEHUS (PAKTOB U SIBJICHUI )KUBOM
PUPOABL;

CTPOUTh JIOTUYECKHE pacCykAeHHs (MHAYKTUBHBIE, N€IyKTUBHbBIC, 10 AHAJIOTUN),
BBISIBJISIT  3aKOHOMEPHOCTH M IPOTHBOPEYMsSI B PacCCMAaTPUBAEMBIX SIBJICHHUSX,
bopMynupoBaTh BHIBO/BI M 3aKIIOUYCHHUS;

IPUMEHATh CXEMHO-MOJENBbHBIE CPEICTBA JUI NPEICTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHBOPECUUIN
Pa3HOTO PO, BBISIBJICHHBIX B PA3TUYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IJIaH pelIeHUus NpoOjaemMbl C Y4ETOM aHajau3a HMEIOIIUXCS
MaTepUaJbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh, OLEHHWBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OLIEHUBATh PUCKHU MOCIIEICTBUNA JI€ATEIbHOCTH;

KOOPJMHUPOBATh U BBHIMIOJHATH PabOTy B YCIOBUSX pPEaIbHOr0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/IEHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEILICHUN KUZHEHHBIX MPOOJIEM.

ba3oBble uccienoBarebCKie JeHCTBUSA:

BJIQJIETh HAaBbIKAMHU Y4EOHO-UCCIIEIOBATEILCKOM U TIPOEKTHOM JEeATEeIbHOCTH,
HaBBIKAMU pa3pelieHus: MpoosieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJOB PELICHHS MNPAKTUYECKUX 33Ja4, TPUMEHEHUIO PA3JINYHBIX METOJ0B
MTO3HAHUS;

VICIIOJIb30BATh PA3JIMYHBIE BUJIBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIpEeTanuu, MpeoOpa30BaHMUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIUAX, B TOM YHCIIE
MIPYU CO3/IaHUU YYEOHBIX U COIUATIBLHBIX TPOEKTOB;

dbopMUpOBaTh, HAyYHBIH THUN MBINUICHUS, BJIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METO/IAMU;
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CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33]1a4M B 00pa30BaTEIbHOMN 1€ITEIbHOCTH
Y KU3HEHHBIX CUTYalUsX;

BBISBIIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7ady, BBIJBUTaTh
TUIOTE3Y €€ PEelICHNs], HAXOAUTh apryMEHTHI IS J0KA3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh IIapaMeTPhl U KPUTEPUU PEILICHHUS;

AQHAJIM3UPOBATH ITOJIYYCHHBIE B XOJ€ PELICHMS 3a7a4u Pe3yJIbTaTbl, KPUTUYECKU
OLICHMBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTYallMsM, OLIEHMBaTh NPUOOPETEHHBIN  OMBbIT;

OCYILIECTBIIATH LI€TI€HANIPABICHHbIN [TOMCK ITIEPEHOCA CPEACTB U CLIOCOOOB IEHCTBUS
B MPO(ECCHUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B I[IO3HABATENBbHYIO M MPAKTHYECKYIO O0JacTH
KU3ZHENECATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JacCTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTrMHAJIbHbBIE IOAXOAbI U PELICHUs, CTABUTH
po0JIEMBI U 33]1a4H, TOIYCKAOLUE AIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOUYHMKAX HWHGOpMaIu (TEKCTe y4eOHOTro
nocoOwusl, HAyYHO-TTOMYJISIPHOM TUTEpaType, ONMOIOTMYECKUX CIOBAPSIX U CIIPABOYHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh WHGOPMAIIHIO
pa3IMYHBIX BUIOB U QOPM MPEACTABICHUS, KPUTHYECKU OLIEHUBATH €€ IOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTH;

dbopMyTupOBaTH 3aMPOCH U MPUMEHITH PA3IUYHBIC METO/IbI TIPU TMTOUCKE U 0TOOpE
Ounonornyeckon nHGOpMaIi, HEOOXOIUMOM JIJIsl BHITIOIHEHUS YIeOHBIX 337124,

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYIbTYPY AaKTUBHOTO HWCIIONB30BAHMS Pa3IMIHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATH ONTUMAJBHYIO (POpMY MpeacTaBiIeHUs OUOIOrMYECKOM
uHpopMaIuu (cxembl, TpaduKu, AUarpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOE);

UCII0JIb30BaTh HAYYHBIN SA3BIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOIOrMYecKon
uHbopMaIueil: MPUMEHSITh XMMUYECKHe, (PU3MUecKrne W MaTeMaTUYeCKHue 3HAKU U
CUMBOJIBI, (hOpMYIIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U TPEOOPA30OBHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS M 3alIUThl MHPOpMALUU, UHPOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMmMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE YUyeOHbIEe JeiCTBUA
OoOmenue:

OCYIIECTBJISITh KOMMYHHUKAIMA BO BceX cdepax >KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WM JUCKYCCUHM TI0 CYIIECTBY OOCYyXJIaemMoil TeMbl (yMEHHE 3aJlaBaTh
BOIIPOCHI, BHICKA3bIBaTh CYXKJICHUSI OTHOCHUTEIILHO BBINOJIHEHUS MpejiaraeMou 3aaauu,
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YUUTBHIBaTh MHTEPECHl U COIVIACOBAHHOCTbH MO3ULUN IPYIMX YYaCTHUKOB JHajnora Wiu
JTUCKYCCHH ),

pacnio3HaBaTh  HeBepOaJibHbIE CpencTBa  OOLIEHHUS, T[OHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HMKHOBEHMS KOH(DIMKTHBIX CHUTYallUH, YMETb
CMTr4aTh KOH(QJIUKTHI U BECTU NIEPETOBOPBHIL;

BJIAJ€Th PAa3JUYHBIMU CIMOCOOAMHM OOIEHUS M B3aUMOJICUCTBUS, IOHUMATh
HaMEpEeHUs IPYruX JOJeH, MPOSBIATh YBAXHUTEIBHOE OTHOIICHHE K COOECeIHHUKY U
B KOPPEKTHOU PopMe (hopMyTUpOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaTLHON pabOThI
MIPY peIIeHUU OMOJIOTUYECKON MPOOJIEMbI, 000CHOBBIBATH HEOOXOAUMOCThH TPUMEHECHHS
IpynInoBsIX (OPM B3aUMOCHCTBUS MPU PEIICHUN YU4eOHOU 3a/1auu;

BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C y4ETOM OOLTUX UHTEPECOB
¥ BO3MOKHOCTEH KaKIOT'0 YIeHa KOJIJICKTHBA,;

NPUHUMATH 1T COBMECTHOM JEATEIILHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH
JCUCTBHSA IO €€ TIOCTIKEHHIO: COCTABIIATH TUIAH JICHCTBUMA, paclpeeNsiTh POJIH C yUETOM
MHEHHUH Y9aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaboTHI;

OLICHWBATh Ka4eCTBO CBOETO BKJAaJa W KaKIOTO YJacTHHKA KOMaHIbI B OOIIWI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTCPHUSIM,

npeajaraTh HOBBIC IPOEKTBI, OIICHMUBATh HJEH C TIO3WIMM  HOBHU3HBI,
OPUTHUHAIBHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIIATH TTO3UTUBHOE CTPATETUIECKOE TIOBECHHE B PA3IMYHBIX CHUTYAIlHsIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIHATHBHBIM.

PeryjsiTuBHble YHHBEpPCAJbHbIe y4eOHbIe TeMCTBUS
Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBIEHUS MPOOJEM M MX pelIeHUs
B )KM3HEHHBIX U YUEOHBIX CUTYAIIUIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBbIE YCTAHOBKHU B
CBOUX JIEUCTBUSX U MOCTYIKAaX MO OTHOLICHUIO K KUBOU MPUPOJIE, CBOEMY 3/I0POBbIO U
3I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  MTO3HABATEIBHYIO JEATEIbHOCTh, BBISIBISTH
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4l B 0OOpa30BaTEIbHOM
JESTETbHOCTU U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHUS] MPOOJEMBbI C Y4ETOM HMMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAaIIUSIM;

paciupsTh paMKu y4eOHOr0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieNiaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;
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OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOU 3PYAUIIMU B Pa3HBIX
00JacTsX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOM OOpPA30BATENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISM;

BJa/IETh HABBIKAMH ITO3HABATEIBbHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUU U MBICIIMTENBHBIX MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUM, UCIIOJIb30BATH
npuéMbl peIeKCUH sl OLIEHKU CUTYallMH, BIOOpA BEPHOTO PEILIECHUS;

YMETb OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATH PEILICHUSA 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI M ApT'YMEHTBI APYIUX [IPU aHAIIU3E PE3YJIbTATOB AEATCIBHOCTH.

IIpunsitue cebdsi U Apyrux:
IPUHUMATH ceOs, TOHUMAas CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI M ApTyMEHTHI JIPYTUX IIPU aHAIU3€ PE3YIIbTATOB 1€ TEILHOCTH;
IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIHOKU;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C IMO3UIUU APYTOro YeI0BEKa.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienuuueckue s yuyeOHoro mnpeamera «buonorus» HayyHble
3HaHMS, YMEHHUA M  CHOCOObI  JCHCTBUH MO  OCBOEHHIO, HMHTEPIPETALMH
U TpeoOpa3oBaHUIO 3HAHWM, BUABI ACSITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWI B PA3JIMYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B peajlbHBIX
KU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C Ouosorueil. B mnporpamme npeameTHbie
pEe3yAbTaThl MPEACTABIEHBI IO ro1aM 00yUYEHHUS.

[IpenmeTHBIC pe3ybTaThl OCBOCHHS yueOHOTro npeameta «buonorus» B 10 kiiacce
JOJIKHBI OTPAXkaTh:

c(hOpMHPOBAHHOCTH 3HAHUW O MECTE M POJIU OUOJIOTUHU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpa U HAYYHOTO MHUPOBO33PEHMS, O BKIJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
OuonoroB B pa3Burhe Ouonoruu, (GYHKIMOHAILHOW TPAaMOTHOCTH  YEJIOBEKa
JUTSL PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PaCKPBIBATh COJEP)KaHUE OMOJOTUYECKHX TEPMUHOB M TOHSTUMN: KU3HB,
KJIETKa, OPraHu3M, MeTa0on3M (0OOMEH BEIISCTB U MPEBPAILCHUE SHEPTUH ), TOMEOCTa3
(camoperynsuus), ypoOBHEBasi OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIusi), HaCJIeICTBEHHOCTh, U3MEHYHUBOCTh, POCT U PA3BUTHUE;

yMEHHE  u3JlaraTh  OWOJOTWYECKHE TEOpuH  (KJIETOYHas, XPOMOCOMHasl,
MyTAaIlMOHHAs, [IEHTpaJIbHAsI IOTMa MOJIEKYJISIpHOUN Oumonorun), 3akonsl (I. Mennens,
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T. Moprana, H./. BaBunoBa) u y4yenus (0 IeHTpax MHOT000pa3us U MPOUCXOXKICHUS
KylIbTypHBIX pactenuid H.V. BaBunoBa), ompenensiTb TpaHHIbl UX NPUMEHUMOCTH
K JKUBBIM CHUCTEMaM;

yMEHHUE BJIaJE€Th METOJaMHU HAy4YHOrO TO3HaHUS B OHONOruMu: HAOJIOJEHUE
U OINHUCAaHHME >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUW, OpPraHu3alusi U TMPOBEICHUE
OMOJOTMYECKOr0 SKCIEPUMEHTA, BBIJIBIDKEHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXKIY HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX PpPE3yJbTaTOB,
WCIIOIb30BaHHBIX HAYYHBIX TMOHATHMN, TEOPUM M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI
Ha OCHOBAHMHM MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACISTh CYIIECTBEHHbIC MPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
npoleccoB: OOMeHa BEIIECTB M TMPEBpAIEHUsT SHEPrUU B KieTke, (OTOCHUHTE3a,
IJIACTUYECKOT O 17§ DHEPTreTHYECKOT O oOMeHa, XEMOCHHTE3A, MUTO34,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOXKEHMS, WHAMBUAYAJbHOTO pPA3BUTHUS OpraHuM3ma
(oHTOTEHE3);

yMEHUE TPUMEHATH TIOJYyYCHHbIE 3HAHUS 11 OOBSICHEHHS OHOJOTHYEeCKUX
MIPOLIECCOB U SIBJICHUH, JIJIsl HPUHITUS NPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW )KU3HU
C LIeJbI0 0OecreueHust 6€30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOLIUX JTIOCH,
COOJIIOJIEHUsI HOPM TpPaMOTHOI'O TIOBEJIEHUS B OKpYy)Karouleld NpUpPOAHOU cpene,
MOHUMaHuE HEOOXOJIMMOCTH HCIOJIb30BaHUS JOCTHKEHUU COBPEMEHHON OHMONOrMU U
OMOTEXHOJIOTUM JIJIs1 PAIIMOHATILHOTO TIPUPOJIONIOIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe TeHETHUECKUE 3aJaud Ha MOHO- M JUTHOpUIHOE
CKpelIMBaHue, CIETUVIEHHOE HAaclleJOBAaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOIO
CKpEIIMBaHUs JUIsl PEJCKa3aHusl HACIeI0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBIMOJIHATH JA0OPATOPHBIE U NPAKTUUYECKUE pabOThI, COONIIOAATH MpaBUia
pu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PY/I0BAHUEM;

yMEHHUE  KPUTUYECKH  OIICHWBAaTh W  WHTEPIPETUPOBATH  WH(OpMAIHIO
OMOJIOTUYECKOTO COJIEp KaHMs, BKITIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
MCTOYHUKOB (CpeacTBa MaccoBOM HMH(OpPMAIMU, HAYYHO-TIOMYJSPHBIE MaTEpUabl),
ATUYECKUE AaCMEKThl COBPEMEHHBIX MCCIEJOBAaHMNW B  OHOJIOTMH, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
Ounonorndeckyo uH(PpOpMAII0 W3 HECKOIHKUX MCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHATUWHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe  pe3yibTaThl  OCBOCHHMA  ydeOHOro mnpeamera  «buomorus»
B 11 ki1acce TOKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUIA O MECTE M POJIU OMOJIOTHHU B CHCTEME HayYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAyYHON KapTHHBI
MUpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKUX M 3apYyOCKHBIX yUEHBIX-
OuonoroB B pa3Burhe Ouonoruu, (GYHKIMOHAILHOW TPAaMOTHOCTH  YEJIOBEKa
IUTSL PEIICHUs KU3HEHHBIX 3a/1a4;
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yMEHHE pPaCKphIBaTh COJAEpKaHUE OUOJIOTMYECKUX TEPMHHOB W TOHSATHM: BHI,
MONyJIsSiUsi, TEeHO(MOH, HSBOJIOIUSA, JBWXKYIIUE CHIbl ((PaKTOpPbl) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh ~ OPTraHW3MOB, BHUJ000pa30BaHUE, JKOJIOTHYECKue (HaKTOPHI,
AKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTBI, PEAYIIEHThI, IIEMH MUTAHUS, dKOJIOTHYECKasI
nipamMujia, OuoreoreHos, ouocdepa;

yMEHHUE Hu3JlaraTh OuoJIorMueckue Teopuu (3BomrouuoHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUs DOBOJIIONMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOTO
cxonctBa K.M. bspa, dyepenoBaHMs TJIABHBIX HANpaBICHUH W NYyTEH HBOIIOLUU
A.H. Ceseprioa, yuenust o 6uochepe B.M. BepHamckoro), onpenenstb rpaHUIbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIQJCTh METOJaMHU HAyYHOTO TIO3HAHUA B OWOJOTHMU: HAOIIO/IEHWE
U ONHCAHWE J>KMBBIX CHUCTEM, TPOIECCOB W SBJICHUMN, OpraHW3alus M TPOBEIACHUE
OMOJIOTUYECKOTO DIKCTIIEPUMEHTA, BBIIIBIDKCHHE THUITOTE3bI, BBHISIBICHUE 3aBUCUMOCTH
MEXAY MCCIEIyEMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TOJYUYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSATHUH, TEOPUH W 3aKOHOB, YMEHHE [€laTh BBIBOJBI
HA OCHOBAHMHM MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIAThH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSLUMNA, TMPOAYLUEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHMOI€OLIEHO30B W
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOIO
otr0opa, BuA000pa30BaHUsI, TPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUSI SKOJTOTUIECKUX
(akTOpOB Ha OpraHM3Mbl, IMEPEHOCAa BEIIECTB M IOTOKA JHEPruUd B HKOCUCTEMAX,
AHTPOTIOT€HHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIOB B Ouocdepe;

yMEHUE TPUMEHSATH TIOJYyYCHHbIE 3HAHUS [JI1 OOBSICHEHHS OMOJIOTHMYECKHX
NPOLIECCOB U SIBJICHUH, JUIsl IPUHATHUS MPAKTUUECKUX PELICHUN B MOBCEIHEBHOMN KU3HU
C LIeJIBbI0 00ecTieueHus 0€30IMaCHOCTH CBOETO 37I0POBbS U 3JI0POBbSI OKPY’KAIOIIUX JIIOJIEH,
COOJIIOJICHUSI HOPM TPaMOTHOIO IIOBEJAEHUS B OKPYXKAIOIIEH NPUPOTHON Cpee,
MOHNMAaHUE HEOOXOIMMOCTH HCIIOIB30BAHUS JOCTHKEHUN COBPEMEHHON OMOJIOTHN TS
PaIMOHAIIBHOT'O MTPUPOONOIb30BAHMS;

YMEHHUE pelarb 3JEMEHTapHble OHOJIOTMYECKHE 3aJ1ayd, COCTAaBJIATH CXEMBbI
MepeHoca BEeCTB U YHEPTUH B IKOCcHUCTeMax (LIeTH MUTaHus );

YMEHUE BBIMOJIHATH JA0OPATOPHBIE U MPAKTUUYECKUE pabOThI, COOII0IATh MTpaBuiIa
pu paboTte ¢ y4eOHBIM U J1a00pPaTOPHBIM 000PYAOBAHHUEM;

yMEHUE  KPUTUYECKH  OLICHMBaThb M  UHTEPIPETUPOBATH  HH(OpMAIUIO
OMOJIOTUYECKOTO COJMIep KaHMs, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
MCTOYHUKOB (CpeacTBa MaccoBOM HMH(OpMALMK, HAYYHO-TIOMYJISPHBIE MaTepUabl),
paccMaTpuBaTh II100albHbIE YKOJIOTMYECKUE MTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
0 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMYecKy0 HUH(POpPMAIUI0O U3 HECKOIBKUX MCTOYHUKOB, 'PAMOTHO HMCIOJB30BaTh
MOHSATUIHBIN anmapat OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue
No KommuectBo OcCHOBHbIE BU/IbI JIEATEIIBHOCTH
pa3zieNioB U TeEM [IporpammHoe conepxanHue
/I 4acoB 00yJaronuxcs
y4eOHOr 0 npeaMeTa
Tema 1. buoJsiorusi kak Hayka
1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsizu Orog0ruu PackpbiBath copepxkaHue TEPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMHU U MOHSITUN: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBEHHBIMU HAYKaMU, Hay4Has KapThHa MUpa, Hay9HbIN METOL,
(rocodueii, peurueii, STUKOH, TAIIOTC3a, TCOPHs, MCTO/IBI
UCCIIEIOBAHUS.

ACTETUKOM U npaBoM. Posib Ouonorun

B (OpMHUPOBAHUY COBPEMEHHON HAy4YHOI
KapTuHbI MUpa. CucteMa OMOJIOTHYECKUX
HayK.

JMemoncmpayuu:

Ilopmpemuwi: Y. [lapBun, I'. Mennaens,

H. K. Konbnos, /Ix. Yorcon u @. Kpuk.
Tabnuywvl u cxemvi: «MeTOIbI TO3HAHUS
YKUBOU IIPUPOJIBI»

XapakTepru3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEIU APYTHUX
€CTEeCTBEHHBIX HayK. [lepeuncisaTh
pa3zienbl OMOJIOTHH B COOTBETCTBUE

C 00BEKTaMU H3Yy4YCHHUSI.

HasbiBaTh BakHENIIME OTPACTH
OMOJIOTMYECKUX 3HAHHUI M 3a7a4H,
crositue nepen ouonorueit XXI B.

1.2 | Metoapl Mo3HaHUS 1 Merto1bl TO3HAHUS KUBOU TPUPOIBI PackpeiBaTh coaep:kaHre TEPMUHOB U
YKUBOU NPUPOABI (HaOroIeHue, DKCIIEPUMEHT, ONMCAHUE, | NOHATHI: HAyYHBIA METOJI, METO/IbI
U3MEepEeHne, Kilaccupukanus, VCCIIEOBAHUA.
MOJIEJINPOBAHUE, CTATUCTUYECKAS XapakTepu30oBaTh OCHOBHBIE METO/IbI
00paboTKa JTaHHBIX). MO3HAHUS )KUBOW MPUPOBI: HAOTIOJACHHE,
Jemoncmpayuu: DKCHEPUMEHT, OIUCAHUE, U3MEPEHHUE,
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Tabauywl u cxemwi: «MeTOIBI IO3HAHHS
YKABOU IIPUPOABI».

Jlabopamopnvle u npakmuyeckue
pabomul:

[TpakTuueckas padora Ne 1.
«Mcnonb30BaHUE pa3IMYHBIX METO/IOB
MIPU U3YYEHUH OMOJIOTMYECKUX
00BEKTOBY

KiaccuuKaIus, MoIeIMpOBaHuE,
cTaTUCTHYeCKass 00paboTKa JaHHBIX

Htoro yacoB no treme

2

Tema 2. JKuBble cucTeMbl 1

HX OpraHus3anus

2.1

buonornueckue
CHUCTEMBI, POLIECCHI
Y UX U3YYECHHUE

1

JXKuBblie cuctembl (OMOCUCTEMBI) KaK
npeaMeT U3y4eHUs: OMOIOTUH.
OTnuyue >KMBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPOIBI.
CgoiicTBa OMOCUCTEM U UX
paszHooOpasue.

YpoBHU OopraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOMIHO-
KJIETOYHBIN, OPraHU3MEHHBIM,
NOMYJIAIIMOHHO-BUAOBOI,
AKOCHUCTEMHBIHN (OMO-TEeOIIEHOTUYECKHI),
ouocdepHsbIit.

Hayku, nzyuatoipe OMocucTemsl
Ha Pa3HbIX YPOBHSX OpraHU3alUU.
Hemoncmpauyuu:

Tabauywl u cxemol. «OCHOBHBIE
MIPU3HAKU KU3HUY, «YPOBHU

PackpsiBaTh copepkaHue TEPMUHOB U
MTOHATHH: CUCTEMa, OMoJIornuecKast
CUCTEMA, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BEUIECTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
U3MEHYUBOCTD, Pa3apakKUMOCTbh,
HHEPro3aBHUCHUMOCTb, YPOBHH
OpraHu3alnuu Xu3Hu (OMocucTem).
XapakTepu3oBaTh TPUHIUIIBL
OpraHu3aluyu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yNOPSAOYEHHOCTD,
caMOpETyIsLNs, HEPAPXUYHOCTD.
[lepeuncnaTe yHUBEpCaIbHBIE CBOMCTBA
YKUBOT'O: €IMHCTBO XMMHUYECKOIO
COCTaBa, pa3apakKUMOCThb, JABUKECHHE,
rOMEOCTa3, pOCT U Pa3BUTHE,

29



denepanbHas padouast nporpamma | buomorusi. 10-11 knaccer (6a30BbIi YpOBECHB)

OpraHu3aliy KUBOUTIPUPOIBD.
Mogenp momekynsl JJHK

HACIIeICTBEHHOCTh, N3MEHUYNBOCTD,
sBOMIONIHS (TTPUCITOCOOICHUE

K U3MEHSIOIINUMCS YCIOBUSM).
[TpuBoaUTH PUMEPHI OHOCUCTEM
pa3HOro YPOBHSI OpTaHH3AINH U
CpaBHUBATh MPOSIBIECHUS CBOMCTB
KUBOTO HA Pa3HBIX yPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MPOLIECCHI,
MPOTEKAIOIINE B OMOCUCTEMAX:

OOMEH BEIlIECTB U MPEeBpalleHue
SHEpPTrUH, CAMOBOCTIPOU3BEICHHE,
caMOperyJisilius, pa3BUTHE.

Cobmonath npaBuiia OEpeKHOTO
OTHOIIEHUS K KUBOU MPHUPOJIE

Htoro yacos o reme 1
Tema 3. XuMunuyeckuii cOCTaB M CTPOEHHE KJIETKHU
3.1 | XuMudeckuit coctaB 1 XUMUYECKHAN COCTAB KJIETKHU. PackpeiBaTh conepkaHue TEPMUHOB

KkjeTku. Boga u
MUWHEPAJIbHBIE COJIU

XHAMHYECKHAE SJIEMEHTBHI:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI.

Bona u MuHepanbHbI€ BeleCTBa.
DYHKIIMH BOJbI 1 MUHEPAJBHBIX
BellecTs B KieTke. [lonnepxanue
OCMOTHYECKOro OaliaHca.
Jemoncmpavyuu:

Juaepammsl. «Pactipenenenue
XUMHYECKHUX DJIEMEHTOB B HE)KUBOU
npupozae», «PacnpeneneHne XuMHIECKUX

Y TIOHSITHIA: 3JIEMEHTHI-OUOT CHBI,
MaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI;
MUHEpaIbHbIC BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIMIIOJIb, BOJAOPOIHEIE CBSI3U;
ruApoduIbHBIE U THAPODHOOHBIE
BEIIIECTBA.

Jloka3wpIBaTh €AWHCTBO SJIEMEHTHOTO
COCTaBa KakK OJIHO M3 CBOMCTB >KHBOTO.
Pacripenensatb XuMHUYECKHUE JIEMEHTHI
0 TPYIIaM B 3aBUCIMOCTH
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9JIEMEHTOB B )KMBOH TIPUPOJIEH.
Tabauyst u cxemwr: «llepuogudaeckas
Ta0IUIa XUMUYECKUX AJIEMEHTOBY,
«CTpOEHUEMOJIEKYIIbI BOJIBI»

OT KOJIMYECTBEHHOTI'O IIPEICTABUTEILCTBA
B OpPraHU3Me; XapaKTEPU30BaTh POJIb
OTJEJIbHBIX DJIEMEHTOB.

BbISBIATE CBSI3b MEXK]Y COCTABOM,
CTPOEHUEM MOJIEKYJIbI XUMUYECKOTO
COCTMHEHUS U eT0 (PYHKIMSIMU B KIIETKE

3.2 | benku. CocTtaB u benku. CoctaB u cTpoeHue OENKOB. PackpbiBaTh conepxkaHne TEPMUHOB U
CTpoeHue OeNKOB AMMHOKHCIIOTHI — MOHOMEPHI OEITKOB. MOHSATHUI: OENIKH, TTOJIMMEPHI, MOHOMEPHI,
He3zameHumble U 3aMEHUMBIE AMUHOKHCJIOTHI, MENTUIHAS CBS3b,
AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIH NOJIUIIETITH, IEHATYpaLs.
COCTaB. YPOBHU CTPYKTYpPbI OEIKOBOM XapakTepu3oBaTh OEJIKU KaK KIacc
MOJIEKYJIbI (TIEpBUYHASI, BTOPHYHAS, OpPraHUYECKUX COCTUHEHUMH;
TPETUYHASI U YETBEPTUYHASI CTPYKTYpa). | KJIACCHU(PHUIIMPOBATH UX IO CTPOSHHUIO
XUMHUYECKHE CBONCTBA OEITKOB. (rmoOynsipHbie 1 GUOPWILISIPHBIEC OEIKN),
buonornyeckue pyHKIMM OENKOB. NEPEUUCIIATh U XapaKTepU30BaTh
Jlemoncmpayuu: byHKIIMU OEJIKOB
Tabauywvl u cxemwvr: «CTpoeHue
MOJICKYJIBI OCITKay.
Obopydosanue. CBETOBOM MUKPOCKOII,
MUKpOIpenapaThbl
3.3 | ®epMeHTHI — depMeHTHI — OUOJIOTHYECKUE PackpbiBath conepkaHue TEPMUHOB U
OHMOJIOrMYECKHe KaTan3aTophl. MOHSITHI: PEepMEHTHI, aKTUBHBIN TIEHTD,
KaTaJIN3aTOPbI CrpoeHue GpepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas cCneu(pUIHOCTD,

cyOcTpaTtHas Crenu(puIHOCTb.
KodepmenTsl. Buramunsi.
Otnnuusa pepMeHTOB

OT HEOPTraHUYECKUX KaTaJIu3aTOpPOB.

Ko(epMeHThI, OeITKH-aKTUBATOPHI 1
OCNIKU-UHTUOUTOPHI.

Yka3bIBaTh OTINYUS (DEPMEHTOB

OT HEOPTaHWYECKHUX KaTaau3aTOPOB.
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Hemoncmpavyuu:

Tabnuyvl u cxemwvr: «CTpoeHHE
(depmeHTay.

Obopyoosanue.: 000pyI0BaHUE
JUTSI TIPOBEICHUST HAOJIIOICHU,
MU3MEPECHHUIA, SKCTIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomui:

Jlabopartopnas padora Ne 1. «3yueHue
KaTAJIMTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUIa3bl
WM KaTajlasbl)»

OOBICHATH poJib (hEPMEHTOB

B ()YHKITMOHHPOBAHUH KUBBIX CUCTEM,
B IIPOMBITIUICHHOCTH, B METUIIHE,

B TIOBCETHEBHOM >KU3HU YETIOBEKA

3.4

YrneBoasl. JIunmuael

VYrieBojpl: MOHOCaXapuIsl (TIIHOKO3a,
prbo03a u 1e30Kcuprud03a), Tucaxapuiasl
(caxapo3a, JIaKTO3a) U MOJIuCaXapH bl
(KpaxMmaJ, TJIMKOI€H, LEeJUTH0I03a).
buonornyeckue GyHKIMU yTIEBOAOB.
JIMmuapl: TPUTIIALIEPUIBI,
dbochonunuabl, CTEPOUIHI.
I'unpodunbHO-TUAPOHOOHBIE CBOKCTBA.
buonornyeckue GyHKIIMH TUTTAOB.
CpaBHeHUE yIiieBOJIOB, OETTKOB U
JUNUI0B KaK UCTOYHUKOB DHEPIHH.
Hemoncmpayuu:

Tabnuywl u cxemwvl: «YTICBOIBIY,
«JInuaery.

Obopyoosanue: 000pya0BaHUE

PackpbiBath copepkaHue TEPMUHOB U
TIOHSITHI: YTJIEBObI, MOHOCAXaPH/IBI,
JMcaxapu/Ibl, MOJIUCAXapUIbl, TIII0K03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JaKTO3a, MalIbT03a, LEJUTI0I032
(keTyaTKa), Kpaxmall, TITUKOIeH;
JUNUIBI, TPUTTIULIEPUAB (KUPBI, Macia),
bochonunupl, CTEPOUIBI.
XapakTepu3oBaTh YIIEBOIbI, JIUITH]IBI
KaK KJIACCOPTaHUYECKUX COCIMHEHUM.
KnaccudunupoBaTs yrieBoabl U JIATTHBI
M0 CTPOCHUIO; TIEPEUHCIATh (PYHKITUU
YTJI€BOZOB U JIUTUIOB.

CxeMaTtnuecku u3o0paxaTb CTPOCHHUE
MOJIEKYJI YTJIIEBOJIOB, JTUTHIOB
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JUTSL TIPOBEICHUS HAOJTFOICHUH,
U3MEPEHUM, IKCIIEPUMEHTOB

3.5 | HyknenHoBsbie Hyxnennossie kucnorsl: JJHKu PHK. PackpbiBaTh conep:kaHue TEPMUHOB U
KUCIOThI. AT® Hyxkneotupl — MOHOMEPHI MOHSITHI: IE30KCUPUOOHYKIEUHOBAS
HYKJIEMHOBBIX KHCIIOT. CTpoeHue u kuciaora (JIHK), pubonykiiennoBas
¢bynakuu JIHK. Ctpoenue u GpyHKInu kuciora (PHK), nykneorun,
PHK. AT®: ctpoenue u pyHKIHH. MOJIMHYKJIEOTUAHAS LIETIb
Jemoncmpayuu: (MOMMHYKIEOTH]T), KOMIUIEMEHTAPHOCTb,
llopmpemuwi: 1x. Yorcon, @. Kpuk, dbynkumn JIHK (xpanenue u nepenaya
M. Vunkunc, P. ®paHkiuH. HACJIEICTBEHHOW MH(OpMAaIiK); BUBI
Tabauywvl u cxemvi: PHK (undopmanmonnas, TpancrnopTHas,
«Hyxnennossie kucnotsr; JJTHK», pubocoManbHasi); afeHo3uHTpudochaT
«buocunres 6enkay, «CtpoeHue (AT®D), makposprudeckas CBs3b.
MoJieKyasl ATD». XapakTepu3upoBaTh HYKJIEUHOBbIE
Obopyoosanue.: CBETOBOW MUKPOCKOTII, KHUCIIOThI KaK XUMUYECKHUE COSTMHEHUSI U
MUKPOIIPENapaThl HOCHTEIIN HACIEACTBEHHOU
uH(pOpMaIIu.
OTmeuaTh 0OCOOEHHOCTH CTPOCHUS
MoJieKys HykjienHOBbIX kucioT (JJHK,
PHK) u ATO.
Cxematuyecku U300paxaTb CTPOCHHE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIIEMHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeToabl [uronorus — HayKa O KJIETKE. PackpbiBaTh conep:kaHUE TEPMUHOB U

W3YYEHUSI KIETKH.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJICHCTBHS HIeH 1 (PaKkTOB
B HAYYHOM ITO3HAHUH.

IIOHATHUN: KJIETKA, LIUTOJIOT U,
PacKpbIBaTh COJEP>KAHUE ITOTOKEHUN
KJIETOYHOM TEOPHH.
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Metoapl U3ydeHUST KIETKH.
Hemoncmpavyuu:

Ilopmpemui:

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

M. llnevinen, K. bap, P. Bupxos.
Obopydosanue. CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUAIIbHBIX KIIETOK;
PUCYHKHU ¢ MHKpodoTorpadusimu

KJICTOK, IMOJIYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U DJICKTPOHHOI'O MHUKPOCKOIIa

[TepeuncnaTe U XapaKTepu30BaTh
OCHOBHBIE METOJIbI U3YUYCHHUSI KICTKU:
(MIpUTOTOBIIEHNE CPE30B,

OKpaIllMBaHKUE, MUKPOCKOITMPOBAHNE,
IEHTPU(PYTUPOBaHUE, KYIbTHBUPOBAHHE
KJIETOK U TKaHEW)

3.7

Kierka
KaK 1IeJIOCTHAs
JKUBasg CUCTEMA

Krnerka kak nenoctHasi xuBasi cucTeMa.
OO6mme mpu3HaKK KIETOK: 3aMKHYTast
HapykHasi MeMOpaHa, moJiekyisl JJHK
KaK TeHEeTUYECKHI anmnapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKapUOTHUYECKAs U IPOKAPUOTHYECKAS.
OCc00EHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka Gakrtepuil. CTpoeHue
AYKapUOTUYECKOU KiIeTKU. OCHOBHBIE
OTJINYUS PACTUTEIBLHOM, ’KUBOTHOU U
rpuOHOM KIeTKu. [loBepXHOCTHBIE
CTPYKTYpBI — KJIETOYHAsl CTCHKA,
TJIMKOKAJIMKC, WX (PYHKITUH.
[Inazmarnyeckas memOpaHa, ee CBOMCTBa
U QYHKIIH.

PackpbiBath copepkaHue TEPMUHOB U
TIOHSITHI: KJIETKHU (9yKapHUOTUYECKas,
MPOKAPUOTHYECKAs ), IJIa3MaTUYECKas
MeMOpaHa (TuiazmanemMma), TITHKOKATUKC,
TPAHCIOPT BEIIECTB (IMAaCCUBHBIH,
aKTHBHBIN), SHIOIIUTO3 ((parouuros,
MUHOIIUTO3), 9K30I[UTO3, KJIETOYHAs
CTEHKA, HYKJICOUI.

CpaBHUBaTh MEX1Y COOOM
HYKapUOTUYECKUE U MPOKAPUOTUYECKUE
KJIETKU; OTMEYaTh CXOACTBO U PA3IUUMS
B CTPOEHHMH KJIETOK OaKTepui,
YKUBOTHBIX, pACTEHUH U rPrOOB
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Hemoncmpavyuu:

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

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

P. Bupxos.

Tabauyer u cxemvi: «CTpoeHUe
AYKApPUOTUYECKOUN KIIeTKN», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHUE
pPacTUTENBHOU KIETKN», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKU.
Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKpPOMpPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATbHBIX KJIETOK

3.8

Ctpoenue
9YKapHOTUIECKOU
KJICTKH

[MuTomnazma u ee OpraHouIbI.
OnHomMeMOpaHHbIE OPraHOUAbI KJIETKU:
OIIC, anmapart ['oabaKu, TU30COMBI.
[TonyaBTOHOMHBIE OpTaHOU bl KJIICTKH:
MUTOXOHJIPUH, TIACTHUIBI.
[IpoucxoxaeHne MUTOXOHIPUN U
wIactua. BungplmiacTu.
HememOpanHbie opraHoUIbl KJIETKU:
PHUOOCOMBI, KIICTOYHBIN IIEHTD,
HEHTPUOJ U, PECHUUKH, KTYTUKH.
OYHKIMU OPraHOUIOB KIIETKH.
Bxnrouenus.

SAnpo — peryysiTOpHbIN EHTP KIETKH.
Crpoenue siqipa: sjaepHasi 000J04Ka,
Kapuoria3mMa, XpOMaTHH, SJPBIIIKO.

PackpbiBath copepkaHue TEPMUHOB U
TIOHSITHIA: IIUTOTUIa3Ma, OPTaHOUIBI,
sHaor1azMarudeckas cethb (I11C),
anmapat [ ofbku, TH30COMBI, BaKyOIlb,
MUTOXOHAPUH, TUTACTUIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOILJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIECTOUHBIHI
HeHTp (IEHTPOCOMaA), PECHUYKH,
KT'YTUKH, BKIIIOYEHUS, SAPO, siACpHAs
00o0Js104Ka, KapuoriazmMa, XpoMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPUOTHIECKON
KJIETKH 110 U300paKEHUSIM U

Ha MHUKpOTpernaparax;
KJIaCCU(DUIIMPOBATH OPTaHOUIBI
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XpomocoMbl. TpaHCIIOPT BEIECTB

B KJIETKE.

Jemoncmpavyuu:

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

T. llIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuysl u cxemwvl: «CTpoeHHE
AYKapUOTUYECKOU KIETKN», «CTpoeHue
YKUBOTHOM KJIETKNY», «CTpoeHue
pacTUTENBHOU KIETKWY, «CTpoeHue
POKAPUOTUYECKON KIETKN,
«CTpoeHue sapa KIETKN.
Obopydosanue. CBETOBOW MUKPOCKOII,
MHUKPOIpPENnapaTbl PACTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuuecxkue
pabomui:

Jlaboparopnas pabora Ne 2. «3yuenue
CTPOCHHUSI KJIETOK PacCTEHUH, )KUBOTHBIX U
OaxkTepuil Moj MUKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIpEnapaTax U UX OMHCAHUE»

B 3aBUCHUMOCTH OT OCOOCHHOCTEN UX
cTpoeHHS (OTHOMEMOpPAHHBIE,
JIByMeMOpaHHbIe, HEMEMOpPaHHBIE);
ONMUCHIBATh (DYHKIIMH KaXKIOTO
OpraHoujia B KJIETKE.
XapakTepu3oBaTh KIETOYHOE AJIPO KaK
MECTO XpaHEHUs, mepeaadn (yIBOeHUE
XPOMOCOM) U peaiu3aluu
(TpaHCKpUILIKS ) HACIEACTBEHHOM
uH(pOpMAaIUU KIETKH.

[TepeuncnsaTh U ONMMUCHIBATH KOMITOHCHTHI
sypa U ux QyHKIIUH;

CxemMaTUIHO N300pakaTh CTPOCHHE
PaCTUTENBHOU U JKUBOTHOW KJIETKHU.
OOBICHATH OMONOTHYECKOE 3HAUCHHE
TpPaHCIIOPTA BEIIECTB B KIIETKE

Htoro gacoB 1o Teme 8

Tema 4. JKuzneneaTeJIbHOCTb KJIE€TKHU

4.1 | OOMEH BEIIECTB. 2 OOMeEH BeIecTB, WIIH METa0OJIH3M. PackpwiBaTh cojepkaHue TEPMUHOB U
[Lmactnueckuii Accumunsuus (TUIaCTUYECKU OOMEH) MOHSITUI: OOMEH BEIIECTB U
obmen. dorocunTe3. U JTUCCUMUIISALINS (DHEPTeTUUECKUN MpeBpalieHue YHePTum (MeTaboIu3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCHMUJIALINS, TJIACTUYCCKUI OOMEH,
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nporiecca Merabonuszma. Poib 3akoHOB
COXpaHEHUSs BEIIECTBA U DHEPTUU

B TTOHMMaHUU MeTabonm3Ma. Turmbl
oOMEHa BEIEeCTB: aBTOTPODHBIA U
rereporpodubiii. Poias dhepmeHTOB

B 0OMEHE BEIIECTB U MPEBPAICHUU
JHepruu B Kiietke. orocunres.
CaeroBas u TeMHOBast (a3bl
¢dorocunTesa. Peakimu gporocunTesa.
OddexTuBHOCTH POTOCUHTESA.
3HaueHue (OTOCUHTE3A JJIS )KU3HU

Ha 3emiie. BnusiHue ycinoBuil cpeabl
Ha ()OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOYKTUBHOCTH Y KYJIbTYPHBIX
pacTECHUM.

XeMOCHUHTE3. XEMOCUHTE3UPYIOLINE
OakTepun. 3HaUCHUE XEMOCUHTE3a
JUIS KM3HHU Ha 3eMIie.

Hemoncmpayuu:
Ilopmpemwi: K. A. Tumupszes.

Tabauywl u cxemwvl: «XITOPOILIACTY,
«DorocuHTE3»

JTUCCUMUIISIIUS, SHEPreTUIECKU 0OMEH,
dboTtocunTes, GoToNU3,
dbocdhopunupoBaHue, epEeHOCUUK
MIPOTOHOB, XEMOCHHTES3.

OmnuceiBaTh (hOTOCUHTES, MPOIECCHI,
MPOTEKAIOLINE B CBETOBOW U TEMHOBOMU
daze.

BBISBIIATE MPUYMHHO-CIICACTBEHHBIC
CBSI3M MEX]1y TTOTJIOIIEHUEM COJTHEUHON
DHEPTUU XJIOPODUIIIIOM B CHHTE30M
Monekys ATO.

CpaBHUBATh UCXOJTHBIC BEIIECTBA,
KOHEYHbBIE MTPOJIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIMi CBETOBOW U
TEMHOBOH (a3bl (HOTOCUHTE3A;
CpaBHUBaTh (POTOCUHTE3 M XEMOCHHTES3.
OnenuBath 3HaUeHHE (POTOCUHTE3A U
XEMOCHHTE3a JJIsl )KU3HU Ha 3emiie

4.2

DHepreTudecKuii
obmeH

DHepreTuueckuii 0OOMEH B KJIETKE.
Pacienienue BemecTs, BhIACICHUE U
AKKyYMYJUPOBAHUE SHEPTUM B KIIETKE.
DTarbl 3HEPreTHYECKOro 0OMeHa.
['mukonus. bpoxxeHuen ero BUbI.

PackpbiBaTh conep:kaHue TEPMUHOB H
TIOHSITHI: SHEPTETUYECKUI OOMEH,
TJIMKOJIU3, MOJIOYHOKHUCII0€ OpOoXKeHue,
CIMPTOBOE OpOXKeHUE, OMOIOTrHYECKOE
OKHCJICHHE, KJIETOYHOE JbIXaHue,
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Kucnopoanoe okucnenue, uin
KJIETOYHOE JibixaHue. OKUCIUTEIbHOE
dochopmmupopanue. IhHEKTUBHOCTH
AHEPIreTUYCCKOro OOMEHa.
Hemoncmpayuu:

Tabnuywvl u cxemwvl: « TUTIBITATAHUS,
«Metabonuzmy», «MUTOXOHAPUS,
«QHEepreTuyecKkuii 0OMeH»

JTUCCUMUIISTNS, (PEPMEHT.
XapaxkTepu3oBaTh OOMEH BEIIECTB U
IIpeBpalieHue SHePruu (METaboIH3M)
KaK OJHO UX CBOMCTB KHUBOTO.
[TepeuuncnsaT 0COOEHHOCTHU
MJIACTUYECKOTO ¥ IHEPTETHYECKOTO
oOMEHa B KJIETKE; YCTaHABJIMBATH
B3aMMOCBSI3b MEXKTY HUMH.

Paznuyath TUIBI 0OMEHa BEIIECTB

B KJIETKE: aBTOTPO(DHBIN U
reTepoTpodHBIN.

OnuchIBaTh TAIbl YHEPreTUYECKOr 0
oOMeHa (TToIrOTOBUTEIBHBIH,
OECKUCIIOPOTHBIN, KUCIOPOHBIH)

U CPAaBHUBATh UX MEXIY COOOM.
XapakTepu3oBaTh peaKkIuy TJIMKOJIN3A,
OpOXKeHHMsI, KJIETOYHOTO JbIXaHUS;
BBISIBIISITH IPUYMHHO-CJICICTBCHHBIC
CBSI3M MEXKIy TJTUKOIN30M, KJIETOYHBIM
JIbIXaHUEM U CHUHTE30M MOJeKylI ATO.
CpaBuuBaTh 3HEKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOIHOTO
ATAIoOB

4.3

BbuocuuTes Oenka

Peaknuyu maTpu4HOro cuHTE3a.
I'enernueckas nnpopmanus u JJHK.
Peannsannsa renernueckon
UH(pOpMAIUH B KJIETKE.

PackpeiBaTh cojqiepkaHue TEPMHUHOB
1 MOHSTHUU: T'€H, TCHETUYECKUN KO/,
MAaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIIALMA, KOJIOH, aHTUKO/JIOH,
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I'eneTnuyeckuii KOa HMEro CBOMCTBA.
TpaHCKpHUIIMA — MATPUYHBIN CUHTES
PHK. Tpancasius — GuocuHTe3 Oenka.
Otansl Tpancasaunud. KogupoBanue
aMHUHOKHUCIOT. Pons prbocoms
OnocuHTE3¢e Oenka.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konb1os.

Tabauyvt u cxemwvr: «Ctpoenue [JTHK»,
«Ctpoenne u GyHKITMOHUPOBAHKE TEHAY,
«CunTes Oenkay, «Permmukamus JTHKy,
«["eneTudecKkuil KOmg».

Obopyodosanue. MOJIETN- aNTUTUKAIIUN
«Y nBoenne JIHK u Tpanckpunums»,
«buocunTEe3 OeIKa»

pubocoma, IIeHTpaibHas 10rMa,
MOJIEKYJISIpHAsi OMOJIOTHS.

Onpenenars CBOMCTBA TEHETUYECKOTO
Koja (TPUIUIETHOCTb, OJTHO3HAYHOCT,
BBIPOKJIECHHOCTh, YHUBEPCAIBHOCTb,
HEMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh 3TaIbl peain3anuu
HACJIeICTBEHHON MH(POPMAIIUU B KIIETKE.
CpaBHUBATh peakIMd MAaTPUIHOTO
cuate3amoiekyn PHK u Genka B kiierke

4.4

Hexmnerounnle
(bOpMBI KU3HU —
BHUPYCHI

Hexnerounsie GOpMBbI )KM3HU — BUPYCHI.
Uctopust OTKpHITUS BUPYCOB

(. Y. IBanoBckuit). OcobeHHOCTH
CTPOEHUS U KU3HEHHOT O IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuii,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIEC
BUpycamu. Bupyc ummyHnoneduimra

yenoBeka (BMIY) — Bo3oynurens CIT/]a.

OOparHast TpaHCKpUIILIKSA, pEBEpTa3a u
unrerpasa. [Ipodunakruka
pacnpocTpaHeHUs] BUPYCHBIX
3a00seBaHUM.

PackpbiBaTh cofiep>kaHle TEPMUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHUS, KATICH]I,
OakTepuodar, BUpyc UMMyHOAePUIINTA
yenoBeka (BMIY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (OpMY KU3HU;
O0COOCHHOCTH CTPOCHHS U
KU3HEJIEATETIbHOCTH BUPYCOB.
OnuceiBaTh )KU3HEHHBIA UK BUPYCOB
UMMYHOJIe(PUITTA YEIOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoOM
Mo3aukn), bakrepuodar, BUY.
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Hemoncmpavyuu:

Hopmpemuwi: J1. . iBaHOBCKMI.
Tabnuysr u cxemol: «Bupychbiy,
«bakrepuodarmny; «CtpoeHue u
*u3HeHHbIN Uk supyca CI11/1a,
Oaktepuodaray.

Obopyoosanue: MOAENb CTPYKTYPbI
JAHK; MmaruuTHast MoAeb-anIInKaIUs
«CTpOoeHHE KIETKU»

OOGOCHOBBIBATh M COOJIFOAATH MEPHI
PO IIaKTHUKA pacpOCTpaHEHUS
BHUPYCHBIX 3a00JICBaHUIM
(pectiupaTopHBIE, JKETyT0THO-

KHLIEYHbIE, KJIEIIeBON 3HIehaInT,
BUY-undekims)

Utor

O 4aCoB II0 TEMC

6

Tema 5. PasMHOKeHHe W MHIAMBUAYAJbHOE pa3sBHUTHE OPraHU3MOB

5.1

JKU3HEeHHBIN TUKIT
KJIeTKu. [lenenue
KJIETKU. MUTO3

1

KneTounslil UKII, WX )KU3HEHHBIN 1K
kietkn. MaTEepdaza u MUTO3.
[Iporeccel, mpoTekaroniue B uHTepdase.
Pernukanust — peakiust MaTpUIHOTO
cunre3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HA0OOp — KAPUOTHII.
JIMIITOUAHBIN Y rarIouTHBINA
XPOMOCOMHBIE HA0OpPhI. XPOMATHU/IBI.
[{uTonornyeckue OCHOBBI Pa3MHOKECHUS
Y UHJUBHUIYaJIbHOT'O Pa3BUTHS
OpraHU3MOB. JleneHune KIEeTKH — MUTO3.
Cranuu muto3sa. [Ipoueccsi,
MIPOUCXOIAIINE HA PA3HBIX CTAIUSIX
MHUTO3a. BHOTOrMYECKU CMBICT MUTO3A.
[Iporpammupyemasi THOEIb KIETKU —
arorTo3.

PackpsiBaTh copepkaHre TEPMHUHOB U
MOHSITHI : KJIETOYHBIN 1TUKJI, nHTEpda3a,
peAyIUIMKAIINSI, XPOMOCOMa, KAPUOTHII,
raIIONIHBIN, JTUTIIOUIHBIN
XPOMOCOMHBIN Ha0Op, XPOMaTHU/IbI;
MHTO3 €ro cTaauu: mpodasa, meradasa,
anacdaza, Termodasa.

OnuchiBaTh )KM3HEHHBIA UK KIIETKU;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUYHOIO IUKJIA,
CpaBHHUBATh UX MEXKIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE€ HA0OPbI KIIETOK.
CpaBHUBATH CTaUW MUTO3A.
PaznuyaTh Ha MUKpoOIpenaparax
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Hemoncmpavyuu:

Tabnuywl u cxemot: «KIeTOUHBIN UKIIY,
«Pemnukanus JJTHK», «Ctpoenue
XPOMOCOMBI», «MHUTO3)»; MarHUTHas
MoeNb-anIuIuKamus «Jlenenue kieTkny;
mozens JJHK.

Obopydosanue.: CBETOBOM MUKPOCKOI U
mukpomnpemnapat «Kapuokunes B KieTKax
KOpEIKa JIyKay.

Jlabopamopnsie u npaxmuyeckue
pabomul:

Jlaboparopnas pabota Ne 3.
«Habnronenne MUTO3a B KJIETKaX
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpernapaTax

Y PUCYHKaX CTaJuU MUTO3A.
PackpbIBaTh OMOIOrMYECKUI CMBICI
MHTO3a

5.2

Dopmel
Pa3sMHOXEHUS
OpraHu3MoOB

dopMBbI pa3MHOXKEHHUS OPTaHU3MOB:
OecIoJIoe U IOJI0BOE.

Buipl 6ecrionoro pa3MHOXEHHUS:
JIeJICHUE HaJBOE M ITOYKOBAHUE OJHO-
1 MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KITOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHUE
JUISCEIEKIIHAHN.

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYHS
OoT OecIoJoro.

Jemoncmpavyuu:

PackpsiBaTh coziepkaHre TEPMUHOB
Y TIOHSTHI: Pa3MHOXXEHHUE, KIIOH,
MOJIOBBIE KJIIETKU (TaMEThI),
ANIEKIIETKA, CIEPMATO30MU/I, 3UTOTA,
JIeJIEHUE HaJIBOE, IOYKOBAHUE,
cropyJiauus, pparMeHTauus,
BEr€TaTUBHOE Pa3MHOMXKEHHUE,
CEMEHHOE Pa3MHOXKEHHE, OTbUICHUE,
JIBOMHOE OIUIOJIOTBOPEHUE, TOJIOBBIE
JKeJe3bl, CECMCHHUKH, STMYHUKH,
OIUTOAOTBOPEHUE (HAPYKHOE,
BHYTpEHHEE).
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Tabauywl u cxemwvr: «Dopmbl
Pa3MHOXEHUsI OPraHu3MOBY, «/IBOMHOE
OIUIOJIOTBOPEHUE YIBETKOBBIX
pacTeHui», «Jlerenre KieTku
Oaktepun», «BereraTuBHOE
pa3MHOXXEHUE pacTeHUN», «CTpoeHue
MIOJIOBBIX KJIIETOK

XapakTepu3oBaTh 0COOCHHOCTH

1 3HaYeHHE 0eCIoI0ro 1 MoJoBOro
CIIOCOOOB Pa3MHOKEHHS.

Briaenars BUabI Oecrosoro
Pa3MHOXKEHUS; BBISIBIISITH B3AUMOCBS3U
MeX 1y opMaMH U criocodamu
Pa3MHOXKEHUS, U UX OMOJIOTMYECKUM
3HAYCHHEM.

Bnangers npuémMamMu BEreTaTUBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX paCTEeHUI
(Ha mpuUMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIE KIETKU:
SUIIEKIIETKH, CIIEPMaTO30H/IbI;
BBISIBJIITH OCOOEHHOCTH

HUXCTPOCHUS

5.3

Meiios

Merioz. Ctaguu menosa. [Iponeccsi,
MPOUCXO/IAIINE HA CTAIUAX Meio3a.
[ToBeneHne XxpoMoOCoOM B MEHO3€.
Kpoccunrosep. buonoruueckuii cMbICI
Y 3HAYCHUE MEHO03a.
Jemoncmpavyuu:

Tabauywl u cxemvl: «J1eNCHUCKIICTKI,
«Menos».

Obopyodosanue: monens JTHK;
MarHuTHas MO/IeJb-alIuInKaLs
«JleneHue KIeTKu»

PackpeiBaTh copep:kaHUE€ TEPMUHOB U
MOHSTHM: MEH03, KOHBbIOTaIUs
XpPOMOCOM, TIEPEKPECT (KPOCCUHTORBED)
XPOMOCOM, TaMETHI.

XapaxkTepu3oBaTh MEM03 KaK Crocoo
KJIETOYHOT'O JICJICHHS; ONMHCHIBATh MEi03
110 CTaJIUsIM; CPABHUBATH CTAJIMU MEWO03a
A MHTO3A4.

Paznuuath Ha pUCYHKax CTaauu MEWo03a;
pacKpbIBaTh OUOJIOTUYECKOE 3HAUCHUE
MeHo3a
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5.4 | O6pazoBanue ["amerorenes — nporecc 00pa3oBaHuUs PackpbiBath copepxaHue TEPMUHOB U
pa3BUTHUE MOJTOBBIX MOJIOBBIX KJIETOK Y>KHBOTHBIX. MOHSTHIA: TAMETOI'€HE3, CIIEPMATOreHE3,
KJICTOK. [TooBbIE kKene3bl: CECMEHHUKN U OOr'€He3, CIIEPMAaTO30H1]], AKPOCOMa,
OmiogoTBOopeHue auaHukd. OOpa3oBaHuE U pa3BUTHE SAWULIEKJIETKA, TOJISIPHBIE TEIbLA.

MOJIOBBIXKJIETOK — raMeT (CepMaTo30ul, | XapakTepu30BaTh OCOOCHHOCTH
AWLEKIIETKA) — CIepMaTOreHe3 U raMeToreHe3a y >KMBOTHBIX M €0 CTa/IUU;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TI0JIOBBIE KJIETKH KUBOTHBIX M OIMCHIBATH
AWILIEKJIETOK U CIIEPMAaTO30U0B. MPOLIECC UX PA3BUTHSL.

OmnonorBopenue. [lapreHorenes. CpaBHUBATh CIIEPMATOT€HE3 U OOTCHES.
Jemoncmpayuu: OnuceiBaTh OIIOA0TBOPEHHE,

Tabnuyvt u cxemol: «IIpsMoen HenmpsiMoe | OMOIOrMYECKOE 3HAUECHHE

pa3Butue», «['amerorenes OIJIOJIOTBOPEHHUS

y MJICKOTMTAIOIIUX U YEJIOBEKa.

Obopyoosanue: Moaenb MeTahasHOU

XPOMOCOMBI, MUKPOCKOII,

MuKponpenapatsl «CriepMaTo301abl

MJICKOITMTAIOLIET 0, «SHIeKIeTKa

MJIEKOITUTAIOLIET 0.

Jlabopamopnuie u npakmuuecxkue

pabomul:

Jlaboparopnas pabota Ne 4. «3yuenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIMpenapaTax»»

5.5 | UnauBuayanbHOE NunuBunyansHoe pa3Butue (OHTOrenes). | PackpeiBath cojepkaHue TEPMUHOB
pa3BuTHE OMOpHOHATIBHOE PA3BUTHE U MOHSATUN: OHTOT'€HE3, YMOPUOT EHE3,
OpraHu3MOB (aMmOpurorenes). ITarbl SMOPHOHAIBHOTO | 3UTOTa, APOOJICHUE, 0JaCTOMEDHI,

Pa3BUTHA Yy IO3BOHOYHBIX JKUBOTHBIX!

MopyJa, 6yactysa, 6J1acToleNb,
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JIPOOJICHHE, TaCTPYIISAIUs, OPTaHOTCHES.
[TocTamOproHaBHOE pa3BUTHE. TUTTBI
OCTIMOPHUOHAILHOT'O Pa3BUTHSL:
psiMoe, He TIpsiMOe (JIMYMHOYHOE).
BrusHue cpenpl Ha pa3BUTHE
OpraHu3MoB; (aKTOphI, CITOCOOHBIC
BBI3BIBATH BPOXKJICHHBIC YPOJICTBA.

Poct u pa3Butue pacrernii. OHTOreHe3
IIBETKOBOT'O PACTEHUS: CTPOCHHUE CEMCHH,
CTaJN¥ Pa3BUTHSI.

JHemoncmpayuu:
Tabauyst u cxemvi: «OCHOBHBIC CTaIUN

OHTOreHe3a», «lIpsmoe u Henpsmoe
pa3BUTHE», «/IBOMHOE OIJIONOTBOPEHHE
YIIBETKOBBIX PACTEHUIN»

racTpyJsia, HepyJa, OpraHoreHe3s;
3apOJBITIEBBIC JTUCTKHU: IKTO/IEPMa,
Me30JIepMa, YHTOJIEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TPSIMOE
1 HenpsaMoe (JIMYUHOYHOE); MeTaMop(do3,
Meracriopa, MUKpOCIiopa, MbLUIbIIEBOE
3€pHO, CIIEPMHHU, 3aPOABIIIECBBINA MEIIOK,
JIBOMHOE OILIOJOTBOPEHUE.

OnpenensaTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
npernaparax v OMUChIBATh MPOIIECCHI,
MIPOUCXOIAIINE HA KAXKIOM JTare.
CpaBHUBATh IEPUOBI OHTOTECHE3A;
PsIMOE U HETIPSAMOE (JIMIUHOYHOE)
MOCTAMOPHOHAIBHOE Pa3BUTHE,
3apOJIBITITH YEJIOBEKa U APYTHUX
XOPIOBBIX.

OOBACHATH OMOJIOrHYECKOE 3HAUCHHUE
pa3BuUTHs ¢ MeTaMop(ho30M;
OTPHUIIATEIHFHOE BIIUSHHUE aJTKOTOJIS,
HUKOTHHA U APYTUX TEPATOrCHHBIX
(hakTOpOB Ha pa3BUTHUE 3aPO/IbIIIA
YeJIOBEKaA.

OrnucpIBaTh MPOIIECC TBOMHOTO
OIIJIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HToro yacoB 1o Teme
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Tema 6. HacJieAcTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

6.1 | I'eneruka — HayKa 1 [IpeaMer u 3a1a4M TEHETUKH. PackpriBaTh conepxkaHue TEPMUHOB U

O HAaCJIEJACTBEHHOCTH Ponb nuronoruu 1 sSMOpHOIOTUN MOHSITUMN: T€H, TEHOM, F€HOTHI, ()EHOTHII,

U U3MEHYUBOCTHU B CTAHOBJICHUU FeHeTUKu. Bkian XPOMOCOMBI, aJUIeJIbHBIEC TeHbI (AJLJIENN),
POCCHICKUX U 3apyOEKHBIX YUCHBIX B rOMO3UT'0Ta, TeTePO3UT0Ta,
pa3BUTHE F€HETUKU. MeTOIbI FTCHETUKY | IOMUHAHTHBIN MTpHU3HaK (TEH),
(TUOPUIOIOrMYECKH, pelLeCcCUBHBIN pU3HAK (IF'€H), YUCTas
IUTOr€HETUYECKHI, MOJIEKYIISIPHO- JIMHUSL, TUOPU/I.
TEHETUYECKU). [TepeuncnsaTe U XapakTEPU30BaTh
OCHOBHBIE T€HETUYECKUE TTOHATHS. METO/Ibl FTEHETUKHU: THOPHUI0IOT HUECKUM,
I'eneTnyeckasi CHMBOJIHKA, LHUTOr€HETUYECKUI, MOJIEKYISIPHO-
UCITOJIb3YEMasl B CXEMAaX CKPEIIUBAHUN. | TEHETUYCCKHUI; JOMHUHAHTHEIC U
Hemoncmpayuu: pELEeCCUBHBIE IPU3HAKU PACTEHHUUN U
llopmpemuwi: I'. Mennens, T. Mopras, YKUBOTHBIX.
H. 1. Baunos, C. C. YeTBepHUKOB, [Tonb30BaThCsl TEHETUYECKOU
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTUEN W CUMBOJIMKON
Obopyoosanue: MOJENb- ANITUTUKAIIHS JUJISL 3aITUCU TEHOTHITUYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIUBAHUE, CKpelLIMBaHUs
repOapuii «I'opoX MOCEBHOM

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HaCJIeI0BAHUS PackpsiBaTh cojiepkaHue TEPMUHOB

HaCJIE€OBaHUS PU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSATUNA: MOHOTUOPHUIHOE

MIPU3HAKOB. I'. Mengenem. MonoruOpuaHoe CKpelrBanue, (eHOTUITUYECKHE

MounorubpuaHoe CKpelIBaHue. 3aKOHEAMHOOOpa3us IPYIIbL, THOPUIOIOTMYECKUI METO,

CKpELIMBAHUE ruOpUI0B MEPBOTO MOKoJAeHUs. [IpaBuiio | YMCThie TUHUU, TOMUHUPOBAHKE TE€HOB

JAOMHWHHUPOBAHMA. 3aKoH pacliCIlICHUA
IIPHU3HAKOB. ['unore3a 4uCcTOTHI raMer.
ITonmHnoen HenmoaHOE JAOMHWHHUPOBAHHC.

(moJTHOE, HETOJIHOE), PACIICTUICHHUE
B TIOTOMCTBE.
OnuceIBaTh METOJUKY MPOBEICHUS
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Hemoncmpavyuu:

Ilopmpemuwi: I'. MeHnensb.

Tabauywl u cxemwvi: «MOHOTHOPUIHOE
CKpEIIMBAaHUE U €r0 IUTOr€HeTHYeCcKast
OCHOBa», «3aKOH paCLICIUIEHUS U €T0
IIUTOT€HETUYECKAsE OCHOBAY, «3aKOH
YUCTOTHI TaMET.

Obopyoosanue:

MOJIeNTU-aNTUIMKAUK «MOHOTHOPUIHOE
ckpemnuBanuey, «HemomHoe
JTOMUHHpOBaHUE», repoapuil «I'opox
MIOCEBHOW»

I'. MenaeneMonbITOB 1O U3YYECHUIO
HACJIEIOBAHUS OJHOM Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTIO.

PackpriBaTh cogepxaHue 3aKOHOB
eaMHOO00pa3usl THOPHUIOB MEPBOTO
TOKOJICHHS M 3aKOHA PACIIECIICHUA.
OOBSACHATH TUNIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
CKpelIMBaHusl, 00bSICHATH €T0
UTOJIOTUYECKNE OCHOBBI U PEIIATh
TeHEeTHYECKHUE 3a1aun

Ha MOHOTHOPHJIHOE CKpEITUBAHHE

6.3

Jurubpunnoe
CKpEIIUBaHHE.
3aK0H HE3aBUCUMOTI'0
HAcJIeTOBaHUS
MIPU3HAKOB

JlurubpuHoe ckpenBanye. 3aKoH
HE3aBUCUMOTO HACIICIOBAHUS
nmpu3HakoB. [{urorenernueckre OCHOBBI
TUTHOPUIHOTO CKPEIITUBAHMS.
AHan3upymolee CKpeluBaHue.
Hcnonp30BaHue aHATU3UPYIOIIETO
CKpEUIUBAHUSA JIJIS1 OTIPEICIICHUS
FE€HOTHUIIA OCOOU.

Jemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauyvt u cxemwl: «JIurudpuaHoe
ckpemuBanuey, «l{utomornyeckue
OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHMSI».
Obopyodosanue. MOJI€Nb- aNITTUKAIUS
«lurnbpuaHoe CKpeIuBaHue»

PackpbiBaTh cojepkaHU€ TEPMHHOB U
MOHSTUN: TUTHOPUHOE CKPEIIMBaHUE,
AHAJIN3UPYIOIIEE CKPEIIMBAHUE.
OmnuceIBaTh ONBITEI I. Mennens

10 U3YUYCHHIO HACJIEAOBAHUS JBYX Nap
MIPU3HAKOB Y rOpOXa MOCEBHOTO.
PackpsiBaTh copep:kaHue 3aKOHA
HE3aBHCUMOI0 HACJIEOBAHUS MPU3HAKOB.
[IpuMeHATh MaTEeMaTUUYECKUM pacueT
C TOMOIIBIO METO/1a IEPEMHOKECHUS
BEPOATHOCTEH U 3aMKUCh C MOMOIIIbIO
(EHOTUTMYECKUX PATUKATIOB
pacIICIUICHUS PU3HAKOB Yy MIOTOMKOB
10 ()EHOTHUITY U TEHOTHITY.

3anuceIBaTh CXEMBI I[I/IFI/I6pI/II[HOFO
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CKpelMBaHusl, OOBICHITH €ro
[IUTOJIOTHYECKUE OCHOBBI M PEIIATH
TreHEeTUYECKHE 3a1a4M Ha JTUTUOPHUITHOE
CKpCILIMBAHUE

6.4

CreniesHoe
HacJIEIOBAHUE
MIPU3HAKOB

CueruieHHOE HaceJ0BaHUE TPU3HAKOB.
Pa6ora T. Moprana 1o cuersieHHOMY
HacJieI0BaHUIO reHoB. Hapymenue
CLEIUJICHUS T'€HOB B pE3YyJIbTATE
KPOCCHUHIOBepa. XpOMOCOMHAas TEOPUS
HACIIEJICTBEHHOCTH.

['enernueckue kapThl.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemoi: «Mero3y,
«I'eHeTnueCcKHE KapThl pACTEHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMopencTBrE aIenbHbIX TEHOB.
Obopydosanue.: MUKpoIpenapar
«/Ipo3oduia» (Hopma, MmyTauuu Hopmbl
KPBUIBEB U OKPACKHU T€Ja), MUKPOCKOTI,
Moenb-anminkanus «llepekpéct
XPOMOCOM.

Jlabopamopnuie u npakmuuecxkue
pabomur:

Jlaboparopnas pabota Ne 5. «3yuenue
pe3yJabTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEITUBAHUS

PackpriBaTh conepkaHue TEPMUHOB U
IIOHATUMN: CLICIUICHHOE HACJIEA0BaHUE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOpraHH/A.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOM TEOpUHU
HacnenctseHHoctu T. Moprana;
PacKpbIBaTh COJlEpKaHUE pabOThI

T. Moprana 1o CuerjIeHHOMY
HACJIEIOBAHUIO T'€HOB U NIPUYNHBI
HapyILIEHUS CLUEIUICHUS MEXAY FT€HAMMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPU CLEIUICHHOM HAaCJIEI0BAaHNH,
OOBSICHATH MPUYUHBI PEKOMOMHALINU
I'€HOB, ONPEIEIATh YACIIO TPy
CUEIUICHUS T€HOB; PEIIATh TEHETUUYECKHE
3a/1a4y Ha CLECIUICHHOE HACIIEJOBAaHUE
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y Ip0o30¢HIbl Ha TOTOBBIX
MHKpOITpernapaTax»

6.5 | 'eneruka momna. I'eneruka nona. XpoMOCOMHOE PackpeiBath conepxaHue TEPMUHOB U
HacnenoBanue orpeJieNIeHHue 1Moja. AyTOCOMBI U MOHSITHIA: XpPOMOCOMHBII Ha0O0p,
MIPU3HAKOB, IIOJIOBBIE XPOMOCOMBIL. [ OMOTraMeTHBIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C ITOJIOM reTepOraMeTHbIE OPTraHU3MBI. TOMOT'aMETHBIN MOJI, TETEPOraMeTHBIN

HacnenoBaHue npu3HakoB, CHEIUIEHHBIX | IIOJI, CLEIJICHHOE C IIOJIOM HAaCJIeI0OBaHUE
C MOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOIOTMYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma OIPEAEICHUA
H.M. BaBuiios. [I0J1a y pa3jIuYHbIX OPraHU3MOB.
Tabauywl u cxemol: «['eHeTHKa TIONIAY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEN0BaHUA, HACJIEOBAaHUs NIPU3HAKOB, CLETUICHHBIX
CLIECIJIEHHOI' 0 ¢ ITOJIOM», «KapuoTtumsl Y HE CLEIUICHHBIX CIIoNoM. Pemars
YeJlI0BEKa U KUBOTHBIX)» TEHETUYECKUE 3a7]a4d HA HACJIEJOBAHUE
CLEIUIEHHBIX C IIOJIOM IPU3HAKOB

6.6 | I3MEeHYHBOCTb. N3menunBoCTh. BUbl UI3MEHUMBOCTH: PackpeiBath conepkanue TEpPMUHOB U
Henacnencreennas HEHACJIECTBEHHAsI U HACJIEACTBEHHAS. MOHATUM: U3MEHYUBOCTD,

U3MEHYUBOCTH Ponb cpenbl B HEHACIEACTBEHHOU HACJIEICTBEHHAs1 U3MEHYUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTUKA
MoAU(DUKAITMOHHON U3MEHUYUBOCTH.
BapuanmoHnHsIi psig M BapualMoOHHAas
kpuBasg. HopMma peakiuu npusHaka.
KonnuecTBeHHBIEC M KAUECTBEHHBIC
MIPU3HAKU WU HUX HOpMa PEAKIIHH.
CaoiicTBaMO I (PUKATTMOHHOM
M3MEHYHUBOCTH.

HEHACJICICTBEHHAs! W3MECHUYUBOCTD,
MoAU(UKAIIMOHHAS] U3MEHYUBOCTD,
BAapUAIIMOHHBINA psiji, BApUaHTA,
BapUaIllMOHHAs KpUBas, MIPU3HAK,
HOpMa PEAKIUH, KOJIMYECTBEHHbIC U
Ka4eCTBEHHBIC MPU3HAKHU.
KnaccuduunupoBath BUbI
W3MEHYUBOCTH U BBIABIISTH UX
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Hemoncmpavyuu:

Tabnuywl u cxemol. «Bunpl
M3MEHYUBOCTHY, «MoaudukaionHas
W3MEHYUBOCTDY.

Jlabopamopnvle u npakmuueckue
paodombol:

Jlaboparopnas pabota Ne 6. «3ydenune
MOJIU(PUKAIIMOHHON U3MEHYUBOCTH,
MOCTPOCHHE BapUAIIMOHHOIO Psijia U
BAPHUALIMOHHOU KPUBOM»

OuoIoru4ecKue 0COOCHHOCTH.
ITepeuyucnsaTe cBOMCTBA
MOIU(PUKAITMOHHON U3MEHUYNBOCTH H
OOBSICHATH €€ 3HaUEHUE ISl OpPTaHU3MOB.
PaznuyaTth KOJTUYECTBEHHBIE U
Ka4ueCTBEHHbIE TPU3HAKU; CTPOUTH
BAapUAIIMOHHBINA PsiJl, BAPUALIUOHHYIO
KPUBYIO, BBIUUCIATH CPEAHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJIeIICTBGHHaSI
HN3MCHYUBOCTD

HacnencrBenHas, uid reHOTUITUYECKas
M3MEeHUYMBOCTh. KoMOMHAaTHBHAS
M3MEHYMBOCTh. Mel03 U TOJIOBOU
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHUYMBOCTU. MyTalimoHHas
U3MEHYUBOCTb.

Knaccuduxarus myraruii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ IPUYUHBI MyTaIUH.
MyrtareHnsbie (haKTOpHI.

3aKOH TOMOJIOTHYECKUX PSI0B

B HACJICICTBEHHOM M3MEHUYMBOCTHU

H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHYUBOCTb.
Jemoncmpavyuu:

Ilopmpemui: I'. ne ®pus, H. . BaBunos.
Tabauywl u cxemwvl: «MyTarmoHHas

PackpsiBaTh copepkaHre TEPMUHOB U
TIOHSATHH: HACJIEACTBEHHAS
M3MEHYHNBOCTh, KOMOMHATHBHAS
W3MEHYUBOCTb, MyTallMOHHAS
W3MEHUYMBOCTh, MYTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
TIOJTUIUIONIMS, aHEYIIJIOUUS, MyTareHbl.
XapakTepu30BaTh HACIEACTBEHHYIO
M3MEHYUBOCTD; ()OPMYJIHPOBATH 3aKOH
TOMOJIOTHUYECKUX PSIIO0B

B HACJICACTBEHHOM U3MEHUMBOCTH

H. 1. BaBuiioBa 1 00OBSACHSTH €ro
3HAYEHHEJIS OMOJIOTHH U CEIEKIIUU.
KnaccudpuunpoBarh MyTaiu: reHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOUTD
IpUMeEphl MyTaIUi.

OOBSACHATH IPUYUHBI BOSHUKHOBEHUS

49




denepanbHas padouast nporpamma | buomorusi. 10-11 knaccer (6a30BbIi YpOBECHB)

U3MEHUYUBOCTHY.
Obopyodosanue. MAKPOCKOTI,
MuKponpenapat «Jpo3zodbuna» (Hopma,
MyTaluu GOPMBI KPBUILEB U OKpacKa
Tena); KOMHATHBIE PACTCHUS C TIECTPOI
OKPACKOU JIHCTHEB.

Jlabopamopnuie u npakmuuecxkue
pabomui:

Jlabopatopnas padota Ne 7. «AHanu3
MyTaIuil y 1po30(uiIbl Ha TOTOBBIX
MUKpOIMpernapaTax»

MyTaluii, posib (aKTOPOB-MYTareHOB.
CpaBHUBaTh BUIBI MYTAIlMii; BHISBISTH
IPUYUHBI HACJIEICTBEHHON
U3MEHYUBOCTH, UCTOYHUKU MYTareHOB
B OKpY’KaloIlIeil cpenie (KOCBEHHO).
XapaKkTepu30BaTh BHESJIEPHYIO
HACJIEJICTBEHHOCTh M N3BMEHYHBOCTD

6.8

I'eneTuka dyenoBeka

I'eneruka yenoseka. Kapuorun
YeI0BeKa.

OCHOBHBIEC METOJIbI TCHETUKH YEIOBEKa:
reHeaI0TnYeCKHi, OJIU3HEIIOBEIM,
IIUTOreHETUICCKUI, OMOXUMHYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKH.
CoBpeMeHHOE OIpe/iesICHue TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIUPOBAHUE, B TOM UHCIIC

¢ nomoipto I11P-ananu3a.
HacnencrBennbie 3a001eBaHus
YyeJI0BEeKa: TCHHBIC 00JIC3HHU, OOJIC3HU

C HACJICICTBCHHOM
IPEAPACTIOI0KEHHOCThIO, XPOMOCOMHBIE
0one3an. COMaTHYCCKHE U
TeHepaTUBHBIC MYyTAIlHH.

PackpriBaTh cojep:kaHue TEPMUHOB U
MOHATUI: KAPUOTHUII YEITOBEKA,
[UTOT€HETUYECKUN METOI,
reHeaJlornueCcKUil METO/I, POJIOCIIOBHBIE,
OJIN3HELIOBBIA METO/I, HACTIEACTBEHHBIC
0ose3Hu: (MOHOT€HHBIE,

C HACJIEICTBEHHOU
MPEAPACTIOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHE.

[Tepeuncnsatb 0COOCHHOCTU U3YUEHUS
T€HETUKH YEJIOBEKA; MPUBOAUTH
MIPUMEPHI HACJIE/ICTBEHHBIX O0Ie3Hen
YeJIOBEKA, XapaKTepU30BaTh METOJIbI UX
npopuIaKTUKK; 00OCHOBBIBATH 3HAYEHUE
MEJUKO-T€HETUYECKOT O
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CtBOn0OBBIE KJIETKU. [IpuHIMIIBI
3I0pOBOT0 00pa3a *U3HM, TUATHOCTUKH,
NPOPUIAKTUKY U JICYCHUS T€HETUYECKUX
Ooiie3Herl. MeauKo-reHeETUYECKOE
KOHCYJIbTUPOBAaHKUE. 3HAUCHUE
MEIUITUHCKON TeHETHKH

B MIPEJOTBPAICHUHU U JICYEHUU
reHEeTHYECKHUX 3a00JICBaHM YelIOBEKa.
JHemoncmpayuu:

Tabnuywl u cxemvt: «HacmemoBanue
pesyc-hakropay, «I'eHeTHKa TpyIII
KPOBU.

Jlabopamopnsie u npakmuyeckue
pabomui:

[IpakTuueckas padora Ne 2.
«CocTaBjieHHE U aHAJTU3 POJOCIOBHBIX

KOHCYJIbTHPOBAHUSI.
BBISBISATH ¥ CpaBHUBATh MEXKIY COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIE MPU3HAKH
YeJIoBeKa.

CocTaBisTh M aHAJTU3UPOBATh
POZIOCTIOBHBIE YETIOBEKA

YeJIOBEKa
Hroro yacoB o Teme 8
Tema 7. Cesiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenexuust Kak HayKa U IPOILIECC. PackpbiBath conepkaHue TEPMUHOB

U TIPOIIECC

3apoKIEHUE CENEKIMU U JOMECTUKALIUS.
VYuenne H. U. BaBunosa o nuenrpax
MHOr0o00pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHHU.

LleHTphl NPOUCXOKACHUS TOMAITHUX
KABOTHBIX.

Coprt, nopoja, mramm.

Y TIOHATHUI: CEJIEKIUA, COPT, ITOPO/Ia,
ITaMM, IOMECTUKAUS, WU
OJIOMAIlITHWBAHNE, LIEHTPHI
MHOT000pa3us ¥ MPOUCXOKIACHUS
KYJIBTYPHBIX PACTEHHU U
YKUBOTHBIX, THOpUAM3ALU,
UCKYCCTBEHHBIN 0TOOP.
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Hemoncmpavyuu:

Ilopmpemui: H. 1. BaBuios.
Tabnuysl u cxemol: xapta «LleHTpBHI
MHOTr000pa3us U MPOUCXOXKIACHUS
KYJbTYPHBIXpacTeHHI», «I1opobl
JOMAILIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PacTEHHII».
Obopyodosanue.: MYIISIHKH TUIOJIOB U
KOPHEIUIOAOB JUKHUX (opM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX031iCTBEHHBIE
pacTeHUsI»

Ha3biBaTh 1 CpaBHUBATh OCHOBHBIE
ATaIbl PA3BUTHUS CEICKIIUH.

N3marate yuenue H. 1. BaBunosa

O LIEHTpax MPOUCXOKICHUS KYJIbTYPHBIX
pacCTEHUI; pa3uvaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHNE

C oYyaramMu BO3HHUKHOBEHUSAPEBHEUIITNX
[MUBUWIN3AINAHN.

CpaBHHBATB cOpTa KYJIbTYPHBIX
pacTeHui, MopoAbl JOMAITHUX
JKUBOTHBIX U UX JUKUXIIPEIKOB.
O1ieHUBAaTH POJIb CENEKIUU

B 00€CIeYeHUU MPOAOBOJILCTBEHHOM
0€30I1aCHOCTH Y€eJIOBEYESCTBA

7.2

Metoabsl u
JIOCTHIKCHUS
CEJIEKIIUU PACTCHUM
WU KMBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblif 1 UHIUBUYaIbHbIN OTOOPHI
B CEJIEKIIUUPACTEHU U KUBOTHBIX.
Ouenka skcTepbepa.
biM3KOpPOACTBEHHOE CKPELIUBAHUE —
uHOpuauHT. YncTas auHwus.
CxpemurBaHNu€e YUCTHIX JIMHUU.
['ereposuc, wiu rubpuHas cuia.
HepoxctsenHoe ckpenuBanue —
ayrOopunuar. OtnanéHHas
rubpuanzanusa u e€ ycrexu.

N cKycCTBEHHBIM MyTareHe3 U Mmojay4eHue
NOJIUIUIONJOB. JIOCTHIKEHUS CENEKLINU

PackpriBaTh comepkaHne TEPMUHOB U
MOHSATUI: UICKYCCTBEHHBIN 0TOOP,
MacCOBBIM 0TOOpP, UHIMBUIyaIbHBIN
0TOOp, IKCTEPHEP, OIU3KOPOICTBEHHOE
CKpEIIMBaHUE, YUCTAs JIMHUS, TE€TEPO3UC,
HEPOJCTBEHHOE CKPELMBAHKE,
VMCKYCCTBEHHBIM MYTareHes,
nonuruionabl. CpaBHUBATH (HOPMBI
HCKYCCTBEHHOT'0 0TOOpa (MaccoBOTO U
WHAUBUYaJTLHOTO), BUIBI
rudpuan3anuu (OJIU3KOPOICTBEHHON 1
OTJIaJICHHOM), CITOCOOBI IMOTyYCHHS
MOJIUTIIIONIOB.
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PacTEeHHM, )KUBOTHBIX H
MUKPOOPTAaHU3MOB.
Jemoncmpavyuu:

Ilopmpemui: . B. Muuypus,

I'. 1. Kapnieuenko, M. ®. lBaHOB.
Tabauyvt u cxemvi: «OTHaICHHAS
rubpunuzanusy, «PaboTsl akajgeMuka
M. @. UBanoBay, «lloaummionaus.
Obopydosanue.: MYIISHKU TUIOJOB U
KOPHEIIOA0B AUKUX (HOpM U
KYJIbTYPHBIX COPTOB PacTCHUH.
Jlabopamopnule u npakmuueckue
pabomul:

Okckypcuss «OCHOBHbBIE METOJIBI U
JOCTHIKCHUS CEJIEKIIMM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHUIO,
IUIEMEHHYIO depmy,
COPTOMCIIBITATENLHBIA yU4aCTOK

WM TETUTMYHOE XO03SIHCTBO)

[IpuBOIUTE IPUMEPHI TOCTUKECHUN
CEJIEKLIMY PACTEHUM U )KUBOTHBIX

7.3

buorexnonorus
KakK OTpacib
MPOU3BOJICTBA

buotexHonorus kak oTpaciib
MPOM3BOACTBA. | €eHHast HHXKEHEPUSL.
Oranbl co3ganus pekomouHantHon JTHK
Y TPAHCTEHHBIX Oprann3MoB. Knerounas
nHKeHepusi. KiIeTOUHbIE KYJIbTYPHI.
MUKpPOKIIOHAJIBHOEPa3MHOKEHHE
pacrenuid. KnionnpoBanne
BBICOKOTIPOTYKTUBHBIX

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUN: OMOTEXHOJIOTUSI, KJIETOUHAS
WHXEHEpUSs, TeHHas MHXKXEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIC
opranusmel, 'MO (renernuecku
MOIU(PUITUPOBAHHBIE OPTaHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJib MPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOX03AMCTBEHHBIX OPTaHU3MOB.
DKOJIOTMUECKHUE U ATUUECKUE MPOOJIEMBI.
I'MO — reneruuecku
MOAU(DUITMPOBAHHBIE OPTaHU3MBI.
JHemoncmpayuu:

Tabauywvl u cxemot: «OOBEKTHI
ouotexHonorun», «Kierounnie
KYJIbTYpPbI U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE M MEPEHOC T'€HOB,
XPOMOCOM)

JOCTHIXKCHUA OMOTEXHOJIOTHH B 00JIACTH
IIPOMBIIIJICHHOCTH, CCIIbCKOI'O XO03sMCTBa

Y MEIUIIAHEI.
[TepeuncnsaTh U XapakTepHu30BaTh
OCHOBHBIEMETOIBI U JTOCTHKECHHUS
OMOWHKEHEPHH.

OOcyXaTh IKOJIOTUYECKUE U
ATUYECKHE aCIIEeKThl HEKOTOPBIX
HWCCIEN0BaHUN B 00J1acT
OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HUCKYCCTBEHHOT'O OILIOJOTBOPCHMS,
HaIIPaBJICHHOTO M3MEHEHHs reHOMa U
CO3/IaHMS TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 110 TemMe 3
PesepBHoe Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI' PAMME
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11 KJIACC
HanmenoBaunue
Ne KommuectBo OCHOBHBIE BUIBI I€ATEIIHLHOCTH
pa3/IeyIoB U TEM [IporpammMHoO€E coaepkanue
n/n 4acoB o0yuarouuxcs

yueOHOro npeamera

Tema 1. DBOJIOUOHHAA OMOJIOTUSA

1.1

OBOJIIONHASI U METOIBI
€€ U3y4eHus

1

[Ipeanocbulku BOZHUKHOBEHUS
SBOJIFOLIMOHHOW TEOPHH. DBOJIIOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTHH.
BnusiHre 3BONMIOLMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUM U APYTMXHAYK.
CBuETENBCTBA SBOIOIUH.
[Taneonronornueckue:
MI0CJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B [1AJIEOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHble (POPMBI.
buoreorpaguueckue: cxoncTBo 1
paziuue gpayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTHYECKHE: CXO/ICTBA
U pa3inurs SMOPHUOHOB Pa3HbIX BUIOB
O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
TOMOJIOTUYHbIE, aHAJIOTUYHBIE,
PYAMMEHTApPHBIE OPTaHbl, aTABU3MBI.
MosnekynsipHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTU U OCHOBHBIX

PackpbIBath cojpepkaHue TEPMHUHOB H
TIOHSITHI: DBOJIOIIHS, TIEPEXOTHBIE
bopMbI, PUITOTEeHETUUECKUE PSIBI,
BUJIBI-OHJIEMUKH, BUIBI-PEITUKTHI,
3aKOH 3apOJBIIIEBOI0 CXOJICTBA,
OMOreHETUYSCKUM 3aKOH,
TOMOJIOTUYHBIC U AHATIOTUYHBIC
OpraHbl, pyAUMEHTapHBIC OPTaHHI,
aTaBU3MBI.

[TepedncnsaTh OCHOBHBIC TAITbl Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapaKkTepu30BaTh CBUICTCIIHCTBA
ABOJTIOINH: TTAJICOHTOJIOTHYECKHE,
ouoreorpadguyeckue,
AMOPHUOIIOTUIECKUE, CPABHUTEITHHO-
aHATOMMYECKHE, MOJIEKYJISIPHO-
OMOXHUMHYECKUE.

[IpuBOAUTH IPUMEPHI TTEPEXOTHBIX
dbopM opraHu3MoOB, (HUITOTEHETUIECKUX
PSIOB.

[IpuBomuTh (HOPMYTUPOBKH 3aKOHOB
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METa0OTUYECKUX MyTeH y BCEX >KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. lapsun, B. O. KoBaneBckuii,

K. M. Bap, O. I'ekkensb, . Mrosep.
Tabnuywvl u cxemol: «PazBurue
OpraHUYeCcKOro Mupa Ha 3emiey,
penbedHbIe TAOTUITBI «3apOIBITIH
MO3BOHOYHBIX YKUBOTHBIX»,
«APXEOINTEPUKC.

Obopyoosanue: buoreorpapuieckas
KapTa Mupa; KoJuieKius: «Dopmbl
COXPAHHOCTHU HCKOMAeMBbIX )KUBOTHBIX U
pacTeHuily; BIaXXHbIE MpenapaThl
«Pa3BuTHe HacekoMoroy, «Pa3Burue
JSTYIITKH

OMOreHETUYECKOTO 1 3apOoJAbIIIICBOIO
cxXoacTBa

1.2

Hcropus passurus
IIPE/ICTaBIEHUIN
00 DBOIIOLINU

OpomonuonHas teopus Y. JlapBuna.
[IpeanocbuIKu BOZHUKHOBEHUS
JTapBUHU3MA. [[BIKYIIIHE CHITBI
ABOJTIOIIMY BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYHUBOCTD,
O6opb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTnueckasi TEOpHs BOJOIIH

PackpbiBaTh conepxaHlue TEPMUHOB U
TOHSATHM ; CUCTEMAaTHKa, €CTECTBEHHBIM
U HUCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh OCHOBHBIEC
ABOJIIOLIMOHHBIC U/I€H, KOHICIIINU U
TEOpPHH; CPAaBHUBATH B3TJISAbIHA BUJ U
spomonmio K. JInnnes, 2K.b. Jlamapka,
Y. JlapBuHa.

OuenuBartsh Bkiaj JInHHES B pa3BUTHE
CHUCTEMATHKU U OOBSICHATH MPUHIIUITBI
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(CT3) u e€ OCHOBHBICTIONOKEHMUS.
Jemoncmpauyuu:

Hopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. [dapBuH.

Tabauywvl u cxemol: «llomynsmumy,
«Kapra-cxema mapuipyra myTemecTBHs
Y. JdapBuHay, «PopMbl 60pHOBI

3a CyIIECTBOBaHUE», «KECTECTBEHHBIN
otbop», «MHOroo0pasue CopToB
pacteHui», «MHoroo0dpazue nopoa
AKUBOTHBIX»

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COACPKAHUE U
3HAYECHUE SBOJIIOLIMOHHON KOHIIETIUN
K. b. JIlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbBIC U
COLIMAIbHO-3KOHOMUYECKHUE
MPEANOCHIIKM BO3HUKHOBEHUS
ABOMIOIMOHHON Teopun Y. /lapBuHa.
PackpbIBaTh conepkaHue 3BOTIOIMOHHON
teopunY. /lapBuHa; cCpaBHUBAThH
HEOIPEIEIEHHYIO U ONPEICIEHHYIO
M3MEHYUBOCTh, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (PopMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuceIBaTh NOJOKEHHUSI CHHTETUYECKOMN
teopuu dBommOIUU (CTI) U 0OBIACHATH
e€ 3HaueHue MIA0UOIOrNU

1.3

Bun: kpurepuu u
CTPYKTYpa.
[Tomyssiuyst Kak Kak
JJIEeMEHTapHas
€AMHULA BUJA

Muxkpoasomorus. [lomymsaus kak
eMHUIIABUAA U IBOJIOLHMH.
Hemoncmpauyuu:

Tabauywt u cxemol: «llomynsumy,
«MyTarnmoHHasi I3MEHIUBOCTh.
Obopydosanue. MUKPOCKOTI,
mMukpomnpemnapat «Jpozoduna» (Hopma,
MyTaluK (HOPMBIKPBIIBLEB U OKPACKH
Tena), Mmoaeb-anmumkaus «llepekpéct
XPOMOCOM.

PackpbIBaTh cojiep)kaHue TEPMUHOB U
TIOHSITHI : MUKPOJBOJIIOIINS, BUI,
KPUTEPUHU BHUA, apeas, OIS,
reHooH/1, MyTaIlMu, KOMOUHAIINU
I'E€HOB.

XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHUYCCKYIO CIUHUITY U
I[EJIOCTHYIO OHMOJIOTHUECKYIO CHCTEMY.
Brinensats kpurepun Buja
(Mopdonorudeckuid, PU3NOTOTHIECKUM,
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Jlabopamopnuvie u npakmuuecxkue
pabomul:

JlabGopartopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO

OMOXMMHYECKHI, TeHETUYECKHH,
HKOJIOTUYECKUH, reorpaduyeckuii) u
MIPUMEHSTh KPUTEPUU JIJI ONMMCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepu3oBaTh MOMYJISIIIUI0 KaK
CTPYKTYPHYIOEIUHUILY BUJIA U
ABOJTIOIUH.

OnuchIBaTh NOMYJISILIMIO IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 | JIBmwxymue CUiibl JBmwxkyimue cuibl ((hakTopbl)3Boionuu | PackpeiBaTh copepikaHne TEPMUHOB U
(3;emMeHTapHbIE BUJIOB B Npuponae. MyTaliMOHHBIH HNOHATUI: KOMOWHATUBHAs
(paxTOpBI) HBOIIOLUU npoLecc 1 KOMOMHATUBHAS W3MEHYUBOCTh, MyTalllH, MyTallMOHHBIN
U3MEHUYNBOCTh. [IONMyIIALIMOHHBIE BOJIHBI | MIPOLIECC, TONYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3onsauus U Murpauus. | Apeid reHoB, U30JSALHUS, MUTPALUH.
Jemoncmpayuu: XapakTepu30oBaTh dJIEMEHTAPHbIE
Tabauysl u cxemvl: «JIBUKyIIUE CUTTBI (aKTOpPBI IBOJTIOIIUU: MYTALIMOHHBIN
JBOJIIOLIN» nporecc, KOMOMHATUBHAS
W3MEHYUBOCTD, TONYJIALIUOHHBIE BOJIHBI,
Jpeii(p reHoB, U30JALUS, MUTPALIUS.
¥YcraHaBIMBaTh NPUYMHHO-
CJIEICTBEHHBIE CBSA3U MEXIY
MEXaHU3MOM U PE3YyJIbTaTOM JIEHCTBHS
JBIKYIIUX CHJI (3JIEMEHTapHBIX
(hakTOpOB) IBOJIIOIMU
1.5 | EcrecTBeHHBII 0TOOD EcrectBennsiit or00p — HampaBisonui | PackpelBarh conepkaHue TEPMUHOB U

U ero (opMbI

(bakToOp ABONIOIUH.
@DopMBbI €CTECTBEHHOT0 0TOOpA.

MOHSATHUM: €CTECTBEHHBIM 0TOODP, O0phOa
3a CyIIeCTBOBaHHE.
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Jemoncmpauyuu:
Tabnuyer u cxemwl: «KECTECTBEHHBIN
otOop», «boprba 3a CcyllecTBOBaHUEY

OnuceiBaTh MEXaHU3M JIEHCTBUSA
€CTECTBEHHOT0 0TOOpa.
XapakTepru3oBath POPMBI €CTECTBEHHOTO
or0opa (IBIKYIIHMA, CTAOWIN3UPYIOLTUH,
JTU3PYNTHBHBIN) M CPABHUBATH UX MEXKITY
cO0OM.

XapaktepuzoBatb O0psOY

3a CyLECTBOBAaHUE U CPAaBHUBATH €€
BUJIBI (MEXKBHI0BAsI, BHYTPUBHI0BAS,
6oprba ¢ HEOIArONMPUATHBIMU
(hakTOpaMu BHEIIIHEH CpeJibl)

1.6

Pe3ynbprats
HBOJIIOLINHU:
IpHUCTIOCOOJIEHHOCTD
OpPTraHHU3MOB U
BUJ1000pa30BaHUE

[Ipucnoco61eHHOCTh OpraHu3MOB
KaK pe3ynbTaT dBoitonuu. [Ipumepsr
IPUCTIOCOOJICHUI Y OPraHU3MOB.
Apomopd 036l ¥ HIHOATATITAITIH.
Buau BunooOpazoBaHnue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BUJ1000pa3oBaHus: reorpaduueckoe,
HKOJIOTHYECKOE.

Jemoncmpayuu:

Tabauywl u cxemol:
«IIprcnocoO0IeHHOCTh OPTaHU3MOB),
«["eorpaduueckoe BuA000Opa3oBaHUEY,
«IKOJIOTUYECKOE BUI000PA30BAHUE.
Obopyoosanue:

kosutekius «[Ipumepsl 3auTHRIX
MIPUCTIOCOOJICHUH Y JKUBOTHBIX ),

PackpeiBath cojiep:kaHre TEPMUHOB U
MOHSITHIA: TIPUCTIOCOOJICHHOCT,
TIOKPOBUTEIBCTBCHHAS U
npeaocTeperaomnas oKpacka,
MacCKHpPOBKa, BUJI000pa30BaHUE.
OnuceIBaTH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHU y OPTaHU3MOB.
BEISBIIATE 110 M300paKEHUSAM, HA KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MpUuMephbl
MPUCIIOCOOJICHHOCTH PAcTeHUH W
YKUBOTHBIX K YCIIOBHSIMCPEIBI

oOuTaHwMsI, JOKa3bIBATh OTHOCUTEILHYIO
11e71ec000pa3HOCTh MPUCTIOCOOICHUH.
XapaxkTepru3oBaTh CIIOCOOHI U
MEXaHU3MbI BUI000pa30BaAHNS;
OIHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUTCKITUS HACEKOMBIX C Pa3TuYHBIMU
THIIAMH OKPacKH; HaOOp IJIOJ0BH
CEMSIH.

Jlabopamopnvie u npakmuueckue
padoomot:

JlaGopartopnas padora Ne 2. «Onucanue
NIPHUCTIOCOOJICHHOCTH OpPTaHU3Ma U €€
OTHOCHTEIIBHOTO XapaKTepay

(OpPMBI PKOJIOTUIECKOTO U
reorpaduuecKOroBH1000pa30BaHUS

1.7 | HampaBnenwus u mytu
MaKpO3BOJIIOLUH

Maxpo3Bostonus.

@dopMblI PBONIOLKHN: (puleTHYecKas,
JMBEpPreHTHAsl, KOHBEPreHTHAs,
napajienbHas. HeoOpatumocThb
sposonuu. [Ipoucxoxnenue

OT HECTEUATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas crienuanu3arms.
AnanTtvuBHasg paguanus.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ios.
Tabauyst u cxemol: «KApoMoOphO3bD»,
«MUnunoaganramumy, «O0mas
JIETEHEPALUSI.

Obopyodosanue.: monenb «OCHOBHBIE
HAIPaBJICHUSI SBOJIIOIUNY; 00BEMHAs
Mozelb «CTpOEHHE TOJIOBHOTO MO3ra
MIO3BOHOYHBIX»

PackpbiBath copepkaHue TEPMHUHOB H
MOHATHI: MAKPOIBOJIIOIHS, (PUIIOTEHES,
OMOJIOrMYECKUI MPOrpecc U perpecc,
apomMop(}o3, uauoamanTaims, oonas
JereHepanys, aJlalTUBHAs paualus.
XapakTepru3oBaTh (POPMbI IBOJTOIIHH.
BrisBsats apomopdo3sl u
WIA0AIaNTallil YPACTEHUNA U
KUBOTHBIX.

CpaBHUBATh OMOJOTHYECKUN TPOrpecc
1 OMOJIOTHYECKUM perpecc, apoMopdos,
WIM0AIaNTaIldI0 U OOIIYIO
JIETeHEepalIuio.

BEISBIIATE B3aUMOCBSI3U MEXKTY TTyTSIMH
Y HaNPABJICHUSIMU 3BOJTIOIAH

y pPacCTeHUM W KMBOTHBIX

Htoro yacoB mo Teme
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Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3eMJie

2.1 | VcTopus *u3HH

Ha 3eMJIe 1 METOJIbI
€€ U3y4eHus.
I'unoressl
MIPOUCXOXKICHUS
JKM3HHM Ha 3emiie

2

JloHay4HbI€ MpeICTaBICHUS

0 3apokeHun kxu3Hu. HayuHbie
TUIMOTE3bI BOSHUKHOBEHHMS KU3HU

Ha 3emJyie: aOMoreHe3 MIMaHCIepMHUs.
XHMHUYECKas BOIIOLIMS.
AOHOTEHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB M3HEOPTAHUYECKHX.
DKCNEPUMEHTAIBHOE TOATBEPKICHUE
XUMHUYECKOU SBOJIOLIUH.

HauvanpHbIe 3Tammel OMOJI0rHIeCKOM
spommonuu. I'unoreza PHK- mupa.
dopmupoBaHue MEMOPaHHBIX CTPYKTYP
Y BO3HMKHOBEHHUE MPOTOKJICTKH.
ITepBbIe KJIETKHA U UX DBOITIOIHSI.
dopMHUpPOBaAHUE OCHOBHBIX TPYIIII
YKUBBIX OPTraHU3MOB.
Jemoncmpayuu:

Ilopmpemui:

@. Penn, JI. ITactep, C. Musep,

A. W. Onapun, I'. FOpu.

Tabnuywl u cxemvl: «BO3HUKHOBEHUE
CoJIHEeYHOM CUCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PacTurennpHas kietka», « KuBotHas
KieTkay, «IIpokapuornyeckas
KJICTKa»

PackpriBaTh cofep:kaHue TEPMUHOB U
MOHATHUI: KpeallMOHU3M, aOHOTeHE3,
BUTAJIM3M, [MaHCIIEpMUsl, OUOI033,
KOallepBaThl, MPOOUOHTHI, CHMOHOTCHE3.
XapakTepu3oBaTh METOJbI U3YUYECHUS
HUCTOPUYECKOT0 MPOIUIOro 3eMIIH.
[lepeuucnsiTb OCHOBHbBIE ATaIlbl
XUMHYECKON HOMOIOTHIECKOM
HBOJIFOLIAH.

N3narath copepkaHue TUNOTE3 U TEOPUI
BO3HUKHOBEHUS JKM3HU HA 3eMJie
(KpealoHu3Ma, CaMOINPOU3BOJIILHOTO
3apOKJIeHUs (CIIOHTAaHHOTO),
nancrnepmuu, runore3sl PHK-mupa).
OnuceiBath skcniepuMenTsl C. Muiepa
u I'. FOpu no nonyyeHnro OpraHuueCcKux
BEILIECTB U3 HEOPraHUYECKUX IIYTEM
a0MOreHHOT 0 CUHTE3a
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2.2

OcCHOBHBIE 3Tanbl
ABOJIIOIIUHU
OpPraHUYeCcKoro Mupa
Ha 3emJie, pa3BUTHE
KU3HU 110 3paM 1
neprojaam

PazButue xu3HMu Ha 3emiie 10 3paM U
nepuonam. Karapxei. Apxeiickas

Y IpoTepo30KcKas 3psbl. [laneo3onckas
apa u e€ mepuoJibl: KEMOPHUICKHIA,
OpPZOBHUKCKHUH, CUITYPUNCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIN,
IIEPMCKUH.

Meso30iickas 3pa u €€ Nepruoabl:
TPUACOBBIM, IOPCKUI, METOBOM.
Kaiino3zolickas apa u €€ nepuozsl:
11aJI€OTCHOBBIN, HEOT'CHOBDIH,
AHTPOIIOr€HOBBIM.

XapakTepuUCTUKA KJIUMaTa u
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
3Tanbl 3BOJIFOLUU PACTUTEIIBHOTO U
KUBOTHOTO MUpa. ApOoMOp( O3B

y pacTeHU U )KUBOTHBIX. [losBIEHNME,
pacUBET U BBIMUPAHUE TPYII )KUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Tabnuywvr u cxemol: «Pa3Burue
OPraHu4ecKoro Mupay,
reOXpOHOJIOTUYEeCKas Ta0IuIIa;
KoJuiekus «DopMbl COXpaHHOCTH
MCKOMNAE€MbIX KUBOTHBIX U PACTCHUI.
Jlabopamopnuie u npakmuueckue
paoombol:

PackpriBaTh conepkaHle TEPMHUHOB U
TIOHSTHM: D0H, 3pa, IIEPUO/I,
apoMop(o3bl, UINOAIANITALIUH.

3HaTh NOCIE0BATEIbHOCTh SOHOB:
KaTapxeu, apxeu, IpoTepPo30u,
danepo3oii; op: apxenckas,
MPOTEPO30MCKAs, MAJIE030MCKas,
M€3030MCKasi, KANHO30MCKasl; IEPUOOB:
KEeMOPUMCKUMA, OPJOBUKCKUM,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYT OJIbHBIN, IIEPMCKHU,
TPHUACOBBIM, FOPCKUH, MEJTOBOU,
MaJ€Or€HOBBIM U HEOTI'C€HOBBIM,
AHTPOITOI€HOBBIN.

XapakTepu3oBaTh OCHOBHbBIE COOBITHS
B Pa3BUTUN OPraHUYECKOIr0 MUpa

I10 3paM M MEPUOJAM Ie€0JIOTUIECKOU
MCTOPHH; ATAIbl PA3BUTHS
PACTUTENBHOIO U )KUBOTHOTO MHPA.
Boigenuts riaaBHbie apoMopdo3bl
pPacTeHUM U )KUBOTHBIX.

CpaBHUBATHh MEX]y COOOi
MPEICTABUTEIIEN CUCTEMATUUECKHUX
IPYIIIT OPTaHU3MOB, BBISIBIISITh YEPThI
YCJIO)KHEHUS U TIPUCITOCOOJIEHHOCTH
K YCIJIOBHUSIM KU3HU
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[Ipaktuueckas padora Ne 1. «M3yuenue
MCKOIAEMbIX OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJUICKIUSX).

DKCcKypcus «IBONIOLUS OPTaHUYECKOTO
Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIM WMIIUKPACBEIUECKUN My3el)

2.3 | CoBpeMeHHas Cucrtema OpraHM4eCcKOro MUpa Kak PackpriBaTh cojiepkaHre TEPMUHOB U
cucrema oTpakeHue 3BooIUA. OCHOBHBIE MIOHSATHUM: CUCTeMaTHKa, UCKYCCTBEHHAs 1
OpraHUYeCcKOro Mupa CHUCTEMATHUYCCKHE T'PYIITBI OPTaHU3MOB. | €CTECTBEHHAs KiaccuuKaius, OuHapHast

Jlemoncmpayuu: HOMEHKJIATypa, MPUHIIUI
Tabauywvt u cxemol: «CoBpeMeHHast HMEPaApXUYHOCTH.
CHUCTEMa OPTaHUYECKOT0 MHUPa» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOro MHupa
2.4 | DBoMIOIUS YeI0BEKA DBOJIOLMS YETOBEKA. AHTPOMNOJIOT U PackpriBaTh conep:kaHre TEPMUHOB U

(a"TpOIIOTEeHE3)

Kak Hayka. Pa3Butue npencraBieHUN
0 NPOUCXOKICHUM YenoBeKa. MeTosl
U3y4eHHs aHTpororesesa. Cxoncrsa u
pas3In4us 4eI0BEKa U )KUBOTHBIX.

CucremaTnuecKkoe I0JI0KEHHUE YeJIOBEKA.

Hemoncmpauuu:

llopmpemui: Y. JlapBuH.
Tabauywl u cxemor: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeslioBeKa M 4elI0BEeKOOOpa3HbIX
00€3bsIHY.

Obopyodosanue. CICTIKU WIH
n300pakeHuss KAMEHHBIX Opyaui

IIOHATHUM: AHTPOIIOJIOT Hsl, AHTPOIIOI'CHE3,
genoBek pazymubii(Homo sapiens),
IIPSIMOXOXKJICHUE, BTOPasi CUTHAJIbHAs
cucTeMa.

IlepeuncnaTes 3aaa4u aHTPOIIOJIOT U,
JTAIBICTAHOBJICHUS U PA3BUTHUSA
IIPEACTABICHUN O IIPOUCXOKICHUU
YeJoBeKa.

M3naratb OCHOBHBIE IOJIOKEHUS
teopun Y. /lapBuHa, KpUTUYECKU
OLIEHUBATh HEHAYYHYIOMH()OPMALIHIO
O IPOUCXOXKIECHUHN YEI0BEKA.

3HaTh CUCTEMATHYECKOE MOJIOKEHUE
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NIEPBOOBITHOTO YEIIOBEKA: KaMHHU-
qorepsl, pyouna, ckpebia

Buga Homo sapiens, mepeuncisth ero
MOP(0JIOr0-aHATOMUYCCKHE TTPU3HAKH
pasHoro ypoBHs (THIIL, KJIACC, OTPSI

u 1p.).

Y cTaHaBIIMBATh YePThHI CXOJICTBA U
pa3IuYHiueI0BeKa U KUBOTHBIX.
OOBICHATH U OLIEHUBATh 3HAYCHUE
HAYYHBIX 3HAHUH O MPOUCXOXKICHHUH
YyeJ0BeKa JIJIs IOHMMAHUSI MeCTa U POJIU
YeJI0BeKa B MPHUPOJIC

2.5

JIBrKyye cusbl

(paxTopsi)
aHTPOTIOreHe3a

JIBwxytue cuibl (paKkTopsl)
aHTporniorenesa. Hacnencreennas
U3MEHUYMBOCTb U €CTECTBEHHBIN OTOOD.
OO6uiecTBeHHBIN 00pa3 KU3HHU,
V3TOTOBJICHUE OPYIUH Tpya,
MBIIIJICHUE, PEYb.

Hemoncmpauyuu:

Tabauysr u cxemvl: «CpaBHEHHE
AHATOMHYECKHUX YEPT CTPOCHUS YETTOBEKA
U 4EJI0BEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIC MECTa MAJICOHTOIOTUICCKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO0opynioBaHue: MYJISIKA
«[IpoucxoxaeHue yeaoBeka
(MTaJIeOHTOIOTUYECKHE HAX 0K )»

PackpwiBath conep:kaHne TEPMUHOB U
HNOHATUHN: (PaKTOPHI aHTPOIOTreHE3a,
IPYIIIOBOE COTPYIHUYECTBO, PEYb,
OpyIUiHAS JIEATEINHHOCTD,
MOIUMOPHU3M.

XapakTepru30BaTh JBIKYIIAEC CHITBI
(pakTopsl) aHTpOTIOTEHE3A:
OMOJIOTHYCCKHE U COIUAIIBHEIC,
CpaBHHUBATh UX MEXIY COOOM
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2.6 | OcHOBHBIC CTaTUH OCHOBHBIE CTAINM U BETBU BOJIOIIUU PackpeiBaTh copepkaHle TEPMHUHOB U
DBOJIIOLMH YETOBEKA YEJI0BEKA: aBCTPAIIONUTEKH, HenoBek MOHATUI: ABCTPAJIONIUTEK, YEITOBEK

yMebIi, YenoBeK npsiMOXOISIIIUN, YMEIIBIN, YEJIOBEK MPSAMOXOISIINH,
Yenosek HeaHaepTainbCKui, YenoBek HeaHJepTaiel, KpOMaHbOHEll,
pa3yMHBIA COBPEMEHHOTO THIIA. HEOJIMTUYECKAs] PEBOJIIOLHS,
Haxoaku nckonaeMbIx OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIECTBOBaHUs, 001aCTh XapakTepu3oBaTh U CPAaBHUBATH MEKY
pacrpocTpaHeHus, 00bEM TOJTIOBHOTO c000M OCHOBHBIC CTAAUHN IBOJIOIUH
Mo3ra, 00pa3 KU3HH, OPYAUSL. YEJI0BEKa: XPOHOJIOTHYECKUM BO3PACT,
Hemoncmpayuu: apeas pacrpoCTpaHEeHUsI, 00BEM
Tabauywl u cxemwl: «OCHOBHBIE MECTa rOJIOBHOI'O MO3Tra, 00pa3 *KU3HU U
NAJIEOHTOJIOTMYECKUX HaXOI0K IPEIKOB | OpYAUs TPyaa
COBPEMEHHOI'0 YEJIOBEKA,
«/IpeBHelmme oan», «/IpesHue
moany, «l[lepBble COBPEMEHHBIE JIFOAN».
OO0opyioBaHKE: MYJISIKH
«[Ipoucxoxaenue yenoBeka (OrOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHepTalblia, KP)OMAHbOHIIA); CIEIKH
WM U300pakeHUsT KAMEHHBIX OpYIui
NepBOOBITHOTO YEJIOBEKA: KaMHHU-
qomrmepsl, pyoua, ckpebdia

2.7 | YenoBeueckue pachl UYenoseueckue pacbl. OCHOBHBIE PackpeiBaTh coqiep:kaHue TEPMHUHOB

Y IPUPOJIHBIE
aJlanTanuy 4esioBeka

OOJIBIIIME PACHI: €BPONICOUTHAS
(eBpasmiickasi), HErpO-aBCTPAIOUHAS
(9KBaTOpHUaIbHAS ), MOHTOJIOWTHAS
(a3maTcKo-aMepHUKaHCKas).

Y TIOHATHUU: Pachl, PaCOreHe3, COLUAI-
JApBUHH3M, PACU3M, METHCAIUSI.
XapaxkTepu3oBaTh U CPABHUBATH
MPEACTABUTENIEMUEIOBEYECKUX pac,
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UYepThl IPUCITOCOOICHHOCTH
MpEJCTaBUTEIICH YeToBeUeCKUXpac

K YCJIOBUSIM CyliecTBoBaHUA. EMUHCTBO
yenoBeueckux pac. Kpuruka
COIIMAILHOTO JJAPBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabnuywvl u cxemvi: «HemoBeueckue
pachb»

pacKpbIBaTh MPUUMHBI U MEXAHU3MBI
pacorexnesa, nepeyucisiTh U NPUBOAUTH
PUMEPHI TPUCTIOCOOJIEHHOCTH YelIOBEKa
K YCJIOBHUSIM CPEJIbl, TPUMEPHI
MPUCTIOCOOUTEILHOTO3HAYEHHST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €IUHCTBO BUAa HOMO
sapiens, Hay4Hyl0 HEeCOCTOSATEIbHOCTh
PACOBBIX TEOPHM, UJICH COLHAIBHOTO
JApBUHHM3MA U pacu3Ma

Htoro yacoB mo teme

9

Tema 3. Opranu3Mbl U OKPYKAOIIAsA Cpeaa

3.1 | Dkonorus Kak Hayka 1 DKoJIOTUsl KaKk HayKa. 3a/iauuu pasziensl | PackpbeiBaTth cojep:kaHue TEPMUHOB U
AKOJIOTHH. MOHSITUI: YKOJIOTHS, [OJIEBbIE
MeTonbl SKOJIOTMYECKUX UCCIEA0BAaHUMN. | HAOIIOCHUS, SKCIICPUMECHTHI,
DKOJIOrMYeCKOe MUPOBO33PEHUE MOHHUTOPHUHT OKPYXaIOIEeN Cpebl,
COBPEMEHHOI'0 YeJIOBEKA. MOJIETMPOBAHUE, IKOJIOTHYECKOE
Jemoncmpayuu: MHUPOBO33pEHUE.
llopmpemor: A. ['ym00nbAT, IlepeunciiaTh 3a1a4u SKOJIOTUH, €€
K. @. Pynrpe, O. I'ekkens. pa3zeinbl UCBSI3U C APYTMMHU HAyKaMHU.
Tabauyvr u cxemwvr. xapra «([Ipuponnsie | Xapakrepu3oBaTh METOILI
30HBI 3EMJIN» HKOJIOTMYECKUX MCCIIEI0BAaHUMN

3.2 | Cpenpl oOuTaHUS U 1 Cpenpl oOuTaHusi OpraHu3MoOB: BoJHasA, | PackpbIBaTh copep:kaHNEe TEPMUHOB

HKOJIOTHUECKHE
(bakTopbl

HA3eMHO-BO3/TyIIIHAs, [TIOYBECHHAS,
BHYTPH-OpTraHU3MEHHasI.
Dxonoruyeckue (PaKTopsl.
Knaccudukanus 3K0a0ruueckux

U TIOHSITHIA: cpesia OOuTaHus,
IKOJIOTUYECKHUE (PaKTOPHI,
OHMOJIOTHYECKUN ONTUMYM,
OrpaHUYUBAIOIIANA (JIMMUTUPYIOIITUN)
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(dbakTOpOB: abHOTHYECKUE, OUOTHYECKHUE
U aHTPOTIOTEHHBIE.

JlelicTBHE SKOJIOrM4YecKux (hakTOpoOB

HAa OPTaHU3MBI.

Jemoncmpayuu:

Tabauyvt u cxemovi: «CpenproouTaHus
OpPraHU3MOBY

dakrtop.
XapakTepru3oBaTh yCIOBHS Cpell

OOWTaHUs OPTaHU3MOB;
KJIacCU(UIIMPOBATH U XapaKTePU30BaTh
HKOJIOTHYECKUE (PaKTOPHI: AOMOTUIECKHE,
OMOTHYECKHE U aHTPOIIOTECHHBIC.
OnuceIBaTh ACHCTBUE IKOJIOTHUECKUX
(bakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HENEATCTLHOCTH
pacTeHUI U )KUBOTHBIXPA3HBIX CPEJl
oOuTaHus

3.3

AOHOTHYECKHE
(dakTopsl

AOuornyeckue GakToOphl: CBET,
TeMIIepaTypa, BIaKHOCTb.
®doronepuoausm.[Ipucnocobnenns
OpPraHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
dakTopoB. buonoruueckuepuTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol. «DOTONEPUOTUZM.
Jlabopamopnvie u npakmuueckue
pabomul:

JlaGopartopnas pabora Ne 3.
«Mopdonoruueckre 0COOCHHOCTH
pacTeHul U3 Pa3HBIXMECT OOUTAHUS.
Jlabopatopnast padora Ne 4. «Bnusinue
CBETa Ha POCT M PA3BUTHE YEPEHKOB
KOJIeyca»

PackpbiBath cojiep:kaHue TEPMUHOB U
NOHATUI: aOMoTHYECKHE (PaKTOPHI,
dboToneprou3M, OUOIOTHIECKUE
PUTMBI.

AHanuM3upoBaTh JACUCTBUE CBETA,
TEeMITepaTyphl, BIAKHOCTH Ha OPTaHU3MBI
U TIPUBOJUTH TPUMEPHI
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoaUTHL OMOIOrUYECKHE HAOIIOACHUS
U 0pOPMJIISATH PE3yJIbTaThl TPOBEAEHHBIX
HaAOJTIOICHUI
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3.4 | buotnueckue buornueckue dpaxropsl. Buab PackpbiBath copepkaHne TEPMUHOB
dakTopsl OMOTUYECKUX B3aUMOICHCTBUM: U TIOHATHI:0MoTHYeCKrne (PaKkTopHI,
KOHKYPEHITUS, XUIITHUIECTBO, CAMONO03 M | XUIIIHUYECTBO, ITapa3uTU3M,
ero ¢opmel. [1apazutusm, Koomepaius, | KOHKYPEHIIUs, MyTyajau3M, CHMOHNO03,
MYTyaJli3M, KOMMEHCAIH3M KOMMEHCAJIU3M, HaXJICOHHUECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcaIN3M, HEUTpaau3Mm. HEUTPAIU3M.
3HayeHne OUOTUYECKUX XapakTepru3oBaTh OMOTHYECKHE
B3aMMOJICHCTBHIA /IS CYIIECTBOBAHUS (baKkTOpBI ¥ BHJIBIB3aMMOOTHOIIICHHH
OpPTraHHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MEXKY OPraHU3MaMU; IIPUBOIHUTE
Jlemoncmpayuu: pUMEPHI B3aUMHOMN
Tabauysl u cxemol: «[1uieBble LM MPUCIIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIY COOOM BHJIbI
OMOTHYECKUXB3auMOIEHCTBUN
OpPTaHHU3MOB
3.5 | DKonoruyeckue DKOJIOTHYECKHE XapaKTePUCTHKHU PackpbIBaTh conep)kaHue TEPMUHOB U
XapaKTEPUCTUKHU nomyJssiiuy. OCHOBHBICIIOKA3ATENN MOHSITHI: TIONYJISAINSA, YUCICHHOCTD,

BUA U TIOIYJIALAN

NOMYJIALMHU: YUCIEHHOCTb, INIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTb, ITPUPOCT,
Murpanus. JluHaMuKa 4iCIIEHHOCTH
MOMYJISIIUYA U €€ PEryJIsius.
Jemoncmpayuu:

Tabauyvt u cxemol: «llomynsuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJISIUU UHY30PUU-TY(PETbKI.
Jlabopamopnsle u npakmuueckue
paoombol:

IUIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb,
NPUPOCT, MUTpaLusl, AMHAMUKA
YUCJICHHOCTH TONYJISIIHH.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATEIN
Y DKOJIOTUYECKYIO CTPYKTYPY
NOMYJISILMN; OUCHIBATH MEXAHU3MBbI
PEryJsIUU YUCIEHHOCTH MONYJISI LN
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[Tpaktuueckas padora Ne 2. «[loacuér
TUTOTHOCTH TMOMYJISIIIAN pa3HBIX BUIOB
pacTeHU

Htoro yacoB o reme

5

Tema 4. Coo011ecTBA M DKOJOTHYECKHE CHCTEMbI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPraHU3MOB — OMOIICHO3. PackpsiBaTh cofep:kaHue TEPMUHOB U
OpraHu3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSITHI: OUOIIEHO3, SKOCHUCTEMA,
IPOCTPaHCTBEHHAs, Tpodudeckas OHMOreo1eH03, BU/IbI-IOMUHAHTHI,
(nmuieBast). Buabl-10MUHAHTBI. HKOJIOTMYECKasl HUIIA.
CBs3u B OHOIIEHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpayuu: (coo0b111eCTBO), €T0 BUIOBYIO,
Tabauywl u cxemol.: «llunieBsie nemm, MPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
«buo11eH03: COCTaB U CTPYKTYypay. CTPYKTYPBI.
Obopyodosanue: MOJEIb-ANITUTUKAIUS OOBACHATH POJIb KOMITOHEHTOB
«Tunuynbie OUOIIEHO3BI»; TepOapuit OuMoIIeHO3a B MOJJEPKAaHUU €ro
«PacturensHbie cO00IIECTBAY; CTPYKTYPBI U CyILIECTBOBAHHUSI
KoJuiekuus «buouenos» Ha OIIPEAEIEHHON TEPPUTOPUHU.
OOBACHATH OMOIOTMYECKUM CMBICIT
SPYCHOCTU UITUCTOBOM MO3aMKH.
CpaBHUBAaTh KOMIIOHEHTbI OMOLIEHO30B,
UX BHUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPO(UYECKYIO CTPYKTYPBI, CBSI3U MEXKTY
OpraHu3MaMu
4.2 | DKOCHUCTEMBI U 2 DKOJOrMYEeCKHe CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh copep:kaHne TEPMUHOB U

3daKOHOMCPHOCTHU UX
CyIeCTBOBAHUA

ITousiTue 00 YKOCUCTEME U
OHOreoLEeHO3E.
OYHKIIMOHAJIbHBIE KOMIIOHEHTHI

TIOHATHI: YKOCHCTEMa, OMOTE€OIIEHO3,
MPOYIICHTHI, KOHCYMEHTHI, PETYIICHTHI,
Tporueckue ypoBHHU, MUIIEBAS

69



denepanbHas padouast nporpamma | buomorusi. 10-11 knaccer (6a30BbIi YpOBECHB)

AKOCHCTEMBI: MPOAYLIEHThI, KOHCYMEHTBHI,
PEAYLIEHTHI.

KpyroBopoT BelecTB v MOTOK SHEPTUU
B DKOCHUCTEME.

Tpoduueckue (uIIeBbIC) YPOBHU
sKocHcTeMBI. [IuieBbie nenu u ceTu.
OcCHOBHBIE MMOKA3aTENN IKOCUCTEMBI:
O6uomMacca, IpoAYyKIUs. DKOJIOTrHYeCKre
MUpaMU/JIbl: TPOAYKIIUH, YUCIEHHOCTH,
6uomaccel. CBOMCTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJISAIIHS,
pa3BUTHE.

Cyxkueccusi.

Hemoncmpauyuu:

Ilopmpempui: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabauywvt u cxemol.: «IIpupoHbIe
coobuiectBay, «Llenu nuranus»,
«IKOJIOTUYECKas MUPaMHIa»

IEMb U CETh, IKOJIOTUYECKHE
nupamMuabl, Onomacca, mpoayKIus,
CYKIIECCHSI.

XapakTepu30oBaTb CBOMCTBA 3KOCUCTEMBI
(e€ crmocoOHOCTH K ITTUTEIbHOMY
CaMOIOJAEPKAHUIO, OTHOCUTEIBHO
3aMKHYTBIA KPYTOBOPOT BEILECTB,
HEO0OXOJIMMOCTh MTOTOKA SHEPTHH).
CpaBHUBATh MACTOUIIHBIEC U ACTPUTHBIE
MUIIEBBIE LIETH, TPOPHUUECKUE YPOBHU
KOCUCTEMBI.

Paznuuate nupamMuabl IPOyKIINH,
MMPaMHUJIbl YUCIICHHOCTH U TUPaMU/JIbI
OroMacchl.

CocTaBisaTh UENU U CETH MMUTAHMUS.
[lepeuncnsaTb CBONCTBA DKOCUCTEM:
YCTOWYUBOCTh, CAMOPETYJISLUA,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXAHU3M MOAIEPHKAHUS
pPaBHOBECHS B SKOCUCTEMAX.
XapakTepu3oBaTh CyKIIECCUU, BBISBISAThH
MPUYUHBI U O0IIME 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[TpupoHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOoCcuCTEMa XBOMHOI'O TN
HIMPOKOJIMCTBEHHOTO Jieca.

PackpbIBaTh cojepkaHue TEPMUHOB U
MTOHSATHI: BOJTHBIC 9KOCHCTEMBI,
OMOreo1eHo3bl, PUTOIIIAHKTOH,
300IUIaHKTOH, OSHTOC, TYMYC.
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Jemoncmpauyuu:

Tabauysl u cxemul: «IKOCUCTEMA
IUPOKOJIUCTBEHHOTO JIecay,
«IKOCHCTEMA XBOMHOTO JIECa,
«bHOLIEHO3 BOTOEMAY.

Obopyodosanue. repdbapuu M KOJIJIESKITUU
PaCTEHHI U )KUBOTHBIX,
NPUHAJIKAIINX K Pa3HbIM
AKOJIOTMUECKUM I'pyInaM OJHOr0 BUa

[TpuBOANTH IPUMEPHI IPUPOTHBIX
DKOCUCTEM CBOEW MECTHOCTH.
CpaBHUBATh Ha3€MHBIC U BOJAHBIC
HKOCUCTEMBI; OpTaHU3MbI, 00pa3yIoIIne
pasHble TpOoUUECKUE YPOBHU

4.4 | AHTpOTIOTEHHBIC AHTPONOTr€HHBIE 3KOCUCTEMBI. PackpeiBaTh comepxaHle TEPMUHOB U
AKOCHCTEMBI ATpO3KOCUCTEMBI. MOHATHN: aHTPOIIOT€HHAs SKOCUCTEMA,
Ypboskocucremsl. buonoruyeckoe u arposkocucrema, ypOosKocucrema,
XO035IUCTBEHHOE 3HAYEHUE ounopaznooOpasue.
arpo3KOCUCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpoO3KOCUCTEMBI U
buopaznooOpa3zue kak pakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH HX
YCTOMYHMBOCTH 9KOCUCTEM. COXpaHEHHE | CYNIECTBOBAHHUS.
OMOJIOrMYECKOro pa3Hoo0pasus [IpuBOIUTH MPUMEPHI AaHTPOTIOT€HHBIX
Ha 3emJie. HKOCHUCTEM CBOEH MECTHOCTH, ONKUCHIBAThH
Jlemoncmpayuu: MX BUJIOBOU COCTaB U CTPYKTYPY.
Tabnuywvl u cxemol: «ATPOLIEHO3. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyoosanue: xomnekuys «BpequTeny | npupoaHbIX SKOCUCTEM U
BAKHEUIINX CEIIbCKOXO03SIMCTBEHHBIX arpoOdKOCUCTEM, aTPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCHCTEM
4.5 | buocdepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpbiBaTh coiepkaHne TEPMUHOB U
rio0abHas ['panuiel, cOCTaB U CTPYKTYypa NOHATHI: Ouocdepa, )KUBOE BEIIECTBO,

JKOCHCTEMA 3eMIIU

ouocdepsnl. JKuBoe BEIIeCTBO U €0
byukuu. OcodbeHHoctr ouochepsl Kak

JIMHAMUYECKOE PABHOBECHE.
OuenuBats Bkiajg B. M. Bepuaackoro
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TII00JIBHON 9KOCUCTEMBI.
JlnHamMu4eckoe paBHOBECHE U 00paTHAs
CBsI3b B Omocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauyvt u cxemvi: «O0IIAs CTPYKTYypa
ouocdeprr», «PactipocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN DKpaH
ounocdepb»

B CO3JIaHME yueHHs 0 Ouocdepe.
XapakTepu3oBaTh cocTaB Ouocdepsl,

(G YHKIIUHU )KUBOTO BelllecTBa OMoChepsl
U OTIpeeNATh (Ha KapTe) 00JacTH €Tro
HanOOJBIIEr0 PACIPOCTPAHECHHUS.
[IpuBOAUTH IPUMEPHI IPOSIBICHUS
(GyHKUUMI KUBOTO BeliecTBa ouochepsl,
OMOreOXUMHUYECKOM e TEIbHOCTH
YeJI0BeKa.

[lepeuncnarb 0co6eHHOCTH Onocdepsl
KaK IJ100abHOM 9KOCUCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecTB u PackpeiBath comepxaHue TEPMUHOB U
CYIIECTBOBAHHUS OMOTeOXMMUYECKHE ITUKITBI DJIEMEHTOB MOHSITHI: TIEIOCTHOCTh OUOChephl,
ounocdepsl (yriepopa, a3ora). KPYT'OBOPOT BEILIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHbBIE OMOr€0OXMMHUYECKHUE LIUKIIbI

OMOMBI CYIIIH. AJIEMEHTOB, 30HAJTLHOCTh OMOChepHI,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemwvi: «KKpyroBopot OnuchIBaTh KPYroOBOPOT BEUIECTB,

yraepoja B ouocdepe», «Kpyroopot OMOre0XMMHUYECKHE UKJIIbI a30Ta U

a30Ta B PUPOEN yrieponaa B ouocdepe.
OOBACHATH MPUUUHY 30HATHHOCTH
ouocdepsl. [lepeunciars u
XapaKTepru30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIU

4.7 | YenoBeuecTBO YenoBeuecTBO B Onochepe 3emit. PackpsiBaTh copepkaHue TEPMUHOB U

B Obuocdepe 3emiin

AHTpONIOTeHHBIC H3MEHEHHUS
B Ouocdepe. ['modanbHbIC

IIOHATUN: AHTPOIIOI' €HHBIE U3MEHEHHS],
HKOJIOTUYECKUH KPU3UC, TTI00AIbHbBIE
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IKOJIOTUYECKHUE MPOOIIEMBI.
Jemoncmpauyuu:

Tabauywl u cxemol: «IIpumepHbIe
AHTPONOr€HHbIE BO3/ICICTBUS

Ha pupoay», «BaxHenmne ncCTOYHUKN
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeMIIas
cocTaBiisironias ouochepsn», «PakTopsl
Jerpasanuu nousy, «llapHUKoBBIT
ahdexT», «DakTophl paTuOaKTUBHOTO
3arpsisHeHust ouochepni»; Kpacnas
kHura P®, n3o0pakeHus oXxpaHsaeMbIX
BUJIOB PACTEHUN U JKMBOTHBIX

POOJIEMBI.

XapaxkTepuzoBaTh OUOC(HEPHYIO POJIb
YeroBeKa.

[IpuBOAUTH IPUMEPHI AHTPOIIOTCHHBIX
U3MEHEHUH B Onocdepe.

OreHUBAaTh MOCIEICTBYS 3arPSI3HEHUS
BO3AYILIHOM, BOOHOM CPEbI, NU3MEHEHHUS
KJIMMaTa, COKPaIICHUS
ouropaznooOpazus.

dopMyIHpOBaTH COOCTBEHHYO MTO3UIIHTO
10 OTHOIIICHHIO K TJIO0ABHBIM U
PErMOHAIBHBIM 3KOJIOTMYECKUM
npoOieMam, apryMEHTHPOBATH CBOIO
TOUKY 3pEHUSI.

Ha3piBaTh MpUYHHBI TOSBIICHHUS
MIPUPOAOOXPAHHOMN ITHKH,

pacKpbIBaTh 3HaUECHUE TIpOrpecca

JUTSE TIPEOJIOJICHHU S DKOJIOTHIECKOTO
KpHu3uca

4.8

CocymectBoBanue
IPUPOJIBI U
YEJI0BEYECTBA

Cocy1iecTBOBaHNE IPUPOJIBI U
yenosedyecTBa. CoXxpaHeHUE
Ouopa3zHooOpa3us Kak OCHOBA
ycToiunBocTu 6uocdepnl. OcHOBa
paIoHATBHOTO YIIPABICHUS
IPUPOTHBIMHA PECYPCAMH U UX
UCTIOb30BaHuE. JlOCTHKEHHS OMOIOTHH
¥ OXpaHa MPUPOJIHIL.

PackpsIBath conepxanue TEPMUHOB U
MOHATHN: PallMOHAIBHOE
IIPUPOAOIIOIB30BAHNUE, YCTOWUNBOE
pa3BUTHE, KOIBOIIOLIUA.
XapakTepu30oBaTh palliOHAIBHOE
HCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUS KOHIEITLIAN
YCTOWYMBOI'O Pa3BUTHSI
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Jemoncmpauyuu:
Tabauywl u cxemol: «buochepa n
YEJIOBEK»

Htoro gacos 1o Teme 9
PezepBHOE Bpems 2
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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