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®enepanbHas pabodasi mporpaMma o yueonomy npeamery «buonorus» (6a3oBblit
ypoBeHb) (mpeameTHass o00yacTb «EcTecTBEHHO-Hay4dHblEe NPEeaMEThI») (najnee
COOTBETCTBEHHO — IIporpamMma Mo OWOJIOTHMH, OWOJIOTHS) BKJIIOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHhe OOy4yeHUs, IUIAHUpPYEMbIE pPEe3yJIbTaThl OCBOCHMSI IPOTrpamMMbl
10 OMOJIOTHH, TEMAaTUYECKOE TUTAHUPOBAHKE.

[TosicHuTenbHAs 3amMucKa OTpaykaeT OOIIMe IEeNU W 3afaud W3ydeHHs] OUOJIOTHH,
XapaKTEePUCTUKY TCHUXOJOTHYECKUX MPEANOCHIIOK K €€ HM3Y4eHHI0 O0yJarolIMMHUCS,
MECTO B CTPYKType Yy4eOHOro TiaHa, a TaKKe IOAXOAbl K OTOOpY COmep)KaHus,
K OMpeAeNCHUIO TUIaHUPYEMBIX PE3yJIbTaTOB.

Conmepxanne 00ydeHHsS pacKpbIBae€T  COJAEp)KaTelIbHbIE JUHUHM, KOTOPHIC
npeuIararoTesi s 005S3aTeabHOr0 M3Y4YeHHs B KaKJOM KJacce Ha YPOBHE CPEIHEro
o01iero ooOpa3oBaHus.

[Inanupyemble pe3yibTaThl OCBOCHHS TMPOTrpaMMbl MO OHOJOTMM BKJIIOYAIOT
JUYHOCTHBIE, MeETalpeIMETHBIE PE3YNbTaThl 32 BeCh NEepHOi OOydeHHs Ha YpPOBHE
cpenHero odmiero oOpa3oBaHHUs, a TaKKe MpPEAMETHBIC JOCTHKEHUS O0Yy4arolerocs
3a KaXbli TO 00y4eHUS.

INOACHUTEJIBHAA 3AIINCKA

IIpu pa3paboTke mporpaMMbl 1O OWOJOTMM  TEOPETHYECKYID  OCHOBY
JUISL OTMPENETCHHs] TOAXOAO0B K (OPMHUPOBAHUIO COACpXKAHUS Y4EeOHOro IMpeaMeTa
«buonorus» COCTaBUIIU: KOHIIENTyaJIbHbIE MOJIOKEHUS orocC COO
0 B3aUMOOOYCJIOBJIICHHOCTH II€JIeH, COAepKaHus, pe3yIbTaTOB 00y4eHus: U TpeOOBaH Uit
K YPOBHIO TMOATOTOBKH BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOIMMX IENIX M MPUHIINIAX,
XapaKTEPU3YyIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEeIHEr0o 00Iero oopa3oBaHus
B Poccuiickoit deaepanuu, a Takxke MOJIOKEHUs 0 crenuduke Onojgoruu, e€ 3HaYCHUU
B [IO3HAHUM KUBOU MTPUPOBI U 00ECIIEUEHUH CYIIECTBOBAHUS Y€JIOBEYECKOT O 00IIIECTBA.
CornacHO Ha3BaHHBIM [MOJIOKEHUSIM OIpPENIeNIEHbl OCHOBHBIE (DYHKIIMH MpPOTrpaMMBbl
1o OUoIoTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Oa€T MPEACTaBICHHE O LESIX, 00 o0miel crpareruu
OoOydeHHsI, BOCHUTAHUS M Pa3BUTHS OOYJAIOIIMXCS CPEACTBAMH y4eOHOTO IMpeaMeTa
«buonorus», ompenenser 00s3aT€TbHOE MPEAMETHOE COAEP)KAHHUE, €r0 CTPYKTYpY,
pacnpeesneHue Mo pasenaaM u TeMaM, PEKOMEHIYEM VIO TTOCIEI0BATENbHOCTh U3YUEHUS
y4eOHOT0 MaTepualia ¢ yuéToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKU
00pa3oBaTeIbHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIIMXCS.

B mporpamMMe mo OMONOTHMU TakKe YYUTBHIBAIOTCS TPEOOBAHMS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeIMETHBIM W  TPEAMETHBIM  pe3yjbTaraM  o0ydeHus
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOU JESATEIbHOCTH/ydeOHBIX
JedCcTBUI 00yJaronuXcs MO0 OCBOEHUIO COJIEpyKaHUsI OMOJIOTMYECKOr0 00pa30BaHMUS.

B mporpamme mo Owuonoruu (10—11 kmaccel, 0a30BBI YPOBEHb) pealu30BaH
NPUHITUIT TPEEMCTBEHHOCTH B UW3Y4YCHMH OuWojioruu, Onarojaps dYemMy B HEH
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MIPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS, IIEHHOCTHBIX OpPHUEHTAIMM  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUJICHUS, MPEJCTaBICHUI O 3JI0POBOM 00pase >KU3HU U OepeKHBIM
OTHOIIICHHEM K OKpyKaroiiehd mnpupogHoii cpene. [loaTomy Hapsaay ¢ u3ydeHUEM
OOIIEOMOIOTHIECKUX TEOPUH, a TAaKXKE 3HAHUH O CTPOCHUU JKUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TPOTEKAMOIIMX B HHUX IMPOIECCOB B TPOrpaMMe
110 OMOJIOTHH YCIICHO BHUMAaHUE UCIIOIh30BAaHUIO TTOJTYICHHBIX 3HAHUH B TTIOBCETHEBHOU
YKU3HHM ISl pEIICHHS MPUKIIQTHBIX 3a7a49, B TOM YUCIe: TPOGUIaKTUKU HACIEACTBEHHBIX
3a00JICBaHUI YEJIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH 11E71€CO00pa3HOro MOBEICHUS B OKPY>KAIOILel MPUPOAHOM Cpeie, aHanu3a
BIIMSTHUS XO3SHUCTBEHHOW JESATENHHOCTH 4YENOBEKAa HA COCTOSHHE TMPUPOIHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. Y CHWJIECHHWE BHHUMAHHUS K TPUKIATHOW HAMPABICHHOCTH
yueOHoro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIEUeHUS
YCIIOBUW I pElIeHUs] OAHOW M3 aKTyallbHBIX 3aJad IIKOJHHOTO OHOJIOTMYECKOro
o0Opa3oBaHusi, KOTOpas mpeanojaraet (GopMUPOBaHUE y OOYUYAIOIIUXCS CIIOCOOHOCTH
aIaTHPOBATHCS K M3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[Iporpamma 1O OWOJIOTHHU SIBISICTCS OPUCHTUPOM ISl COCTABJICHHS pPabOYnX
MPOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIAJI0OKUThL CBOM BapHaHT IMOCICA0BATEIHHOCTH
U3YYCHHUS M CTPYKTYpPBHI ydeOHOTO Marepuaja, CBO¢ BUIEHHE MyTeld (HOpPMHpPOBAHUS
y obyuaromuxcst 10—11 kiaccoB MmpeaMETHBIX 3HAHWUN, YMEHHH U CIOCOOOB y4eOHOM
NeSTEeNbHOCTH, a TaKKe METOJMYECKHX pEIIeHUW 3a7a4 BOCIUTAHUS W Pa3BUTHS
cpeacTBaMu yueOHOTo ipenmera «bruomorusy.

buonorust Ha ypoBHE cpeaHero ooimero oOpa3oBaHMsI 3aHUMAET BaKHOE MECTO.
On obecnieunBaeT GopMUpOBaHUE Y OO YUAIONINUXCS MPEICTABICHUN O HAYYHOU KapTUHE
MHpa, pacudpseTr W o0000IIaeT 3HaHUS O >KUBOM Mpupose, €€ OTIMYUTEIbHBIX
MpHU3HAKaX — YPOBHEBOW OpraHU3allMKM W DBOJIOIWHU, CO3MAET YCIOBUS JJISA: TO3HAHUS
3aKOHOB JKMBOW MPUPOJIbI, (GOpMUpPOBAHUS (DYHKIMOHAJIHLHOW T'PaMOTHOCTH, HaBBIKOB
3I0pOBOTO M 0e301MacHOro o0pasza >KM3HHU, DKOJIOTUYECKOTO0 MBIUICHUS, IIEHHOCTHOTO
OTHOIICHHUS K )KUBOU TIPUPOJIC U YEIIOBEKY.

bonpmioe 3HadeHne OWMONOTHS WMEET TaKXKe Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIUX 337au CpeIHEro oomero oOpa3oBaHUs, COLMATH3AIUN O0yYaAIOIIHXCS.
N3ydenue Guonoruu oOecrieynBaeT yciaoBUs sl (POPMUPOBAHUSI MHTEIUICKTYaJbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, JACTETUYECKON KYJIbTYPHI,
CHOCOOCTBYET MHTETpalliy OMOJIOTUYECKUX 3HAHWKM C TPEJCTAaBICHUSMU W3 APYTUX
y4e€OHBIX TPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U Treorpaduu. HazpanHbie
TIOJIOKEHUS O TIPEIHa3HAYEHUH yueOHOro peaMeTa «bruomorusy coCcTaBHIM OCHOBY JIJIS
OTIpECNICHUs] TOAXOJA0B K OTOOpPY H CTPYKTYPHUPOBAHUIO €Tr0  COACP)KaHUSA,
MPEICTABIIEHHOTO B IPOTPaMMe 110 OMOJIOTHH.

Ot6op coxepxkanusi ydyeOHoro mpeamera «buosnorus» Ha 0a30BOM YpOBHE
OCYILECTBIEH C MO3UIMK KyJIbTYpOCOOOpPa3HOTO MOAXO0/a, B COOTBETCTBUHU C KOTOPHIM
oOydaromuecs: TOJDKHBI OCBOUTH 3HAHUS M yYMEHWsI, 3HAYMMBIC ISl (POPMUPOBAHUS
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o0IIell KyJIbTYpbl, ONPEACISIIONINE aJIeKBaTHOE TOBEICHHUE YEIOBEKa B OKpY’KaloIIen
MPUPOJHON cpelie, BOCTPEOOBAaHHBIE B IIOBCETHEBHOM JKU3HU U MPAKTUYECKOU
nestenpHocTd. Ocoboe MecTo B 3TOM cuUcTeME 3HAaHMM 3aHUMAIOT  3JIEMEHTHI
COJIEpP)KaHUsI, KOTOpbIE CIyXaT OCHOBOM g (GOpPMHUPOBAHUS TIPEICTaBICHUN
O COBPEMEHHOW ECTECTBEHHO-HAy4YHOH KapTHHE MHpa W IEHHOCTHBIX OPHECHTAIHMIX
JIMYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3allUU OMOJIOTMYECKOT0 00pa30BaHusl.

CtpykTypupoBaHHE  COJEp)KaHHWs  y4eOHOro Marepuajga B IpOrpaMme
no OWOJIOTMM OCYHIECTBICHO C Y4E€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHMM
00 OTIUYUTENLHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJBLI, O €€ YPOBHEBOH OpraHu3aiiu
U DBOJIIONMH. B COOTBETCTBUM C 3THM B CTPYKType ydueOHOro mpenmera «buomorus»
BBIJICTICHBI CJICAYIONINE COJepKaTeNbHble JWHUU: «buonoruss kak Hayka. MeTomabl
HAy4YHOTO To3HaHUM», «Kierka kak Owmosiormueckas cucreman, «OpraHusm Kak
Oouonornueckass cucremayn, «CucrtemMa M MHOroodpasue OpPraHM4ecKOro MHpPay,
«IBOITIOLIMS )KUBOU MPUPOJIBD, « IKOCUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb nzydenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAICHHE
OOYYAOMIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKITMOHAIBHOW OpTraHM3aIlid >KUBBIX
CUCTEM pa3HOTO paHra MW MpUOOpEeTEeHHWE YMEHUU UCIOJIb30BaTh JTH 3HAHUS
JUTSI TPAaMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBOW MPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmxenue enu U3YYCHUS y4eOHOT0 npeaMera «buonorus»
Ha 06a30BOM ypoBHE 00eCIeunBaeTCs PEIICHUEM CIICAYIONUX 3a/1a4:

OCBOEHHE 00YUYaIOIIMMUCS CUCTEMbI 3HAaHUH O OMOJIOTUYECKUX TEOPHUIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, [MpaBUjiiaX,  CIYXalMX  OCHOBOMU
U1 POPMHUPOBAHMSI TIPECTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO/Iax
HAYYHOTO TIO3HAHUS, CTPOCHHUH, MHOTOOOPa3uH N OCOOEHHOCTSIX YKHUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHU3alliy, BBUIAIOIIMXCA OTKPBITHSIX W COBPEMEHHBIX HCCIICOBAaHUSIX
B OMONIOrHH;

dopmupoBanue y  0OOYydYalOIIMXCS  MO3HABATENbHBIX,  HMHTEJUIEKTYaJIbHbBIX
¥ TBOPYECKUX CIIOCOOHOCTEM B MPOLIECCE aHAIN3A JAHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUU
HAY4YHBIX B3IJISIIOB, UJEH U MOAXOAOB K HM3YYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTraHM3aInu;

CTaHOBJICHHE y O0yYarOMIMXCs 00IIeH KyabTyphl, (YHKIIMOHAILHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OICHUBATH SIBJICHUS OKPYXKAIOUIErO0 MHpa >KUBOU
MPUPOIB HA OCHOBAaHWH 3HAHUH M OMBITA, TTOJyYEHHBIX MTPH U3YICHUN OMOJIOTHH;

dbopmupoBaHue 'y OOydYarolUXCd YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B TMPAKTUUYECKOW JCSATEILHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHIA M arpOOMOTEXHOIOTHIA;

BOCTIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YCIIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEeM, COOJIIOICHUS dTHICCKUX HOPM
TIpU MTPOBEJCHUH OMOJIOTUIECKIX HCCIIeIOBaHM;

OCO3HAHHWE IICHHOCTH OWOJOTMYCCKUX 3HAHWW [JI1 TIOBBIICHUS  YPOBHSI
HKOJIOTHYECKOU KYIBTYPHI, 111 (HOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHEHHE MNPUOOPETEHHBIX 3HAHUH W YMEHMH B TOBCEIHEBHOM JKH3HU
JUIS1 OLIEHKU TIOCJIEJICTBHI CBOEH JIEATENIBHOCTH M0 OTHOIIEHUIO K OKPYXAIOIIEH cpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHWE U COOJIIOJICHHE Mep MNPOoQUIaKTHKU
3a00sieBaHUM.

B cucreme cpegnero oOmero obOpaszoBanusi «buosiorus», wu3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCSA 00513aT€IbHBIM YU€OHBIM MTPEAMETOM, BXOISIIUM B COCTaB
npeaMeTHoN obnactu «EcTecTBEeHHO-HAYUHBIC PEIMETHD.

OO6miee 4KCIO YacoB, PEKOMEHJIOBAaHHBIX U M3y4eHUs Ouojoruu — 68 4acos:
B 10 knacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).
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COJEPXXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorust Kak HaykKa

buonorust kak Hayka. CBsi3p OHOJIOTMM C OOIECTBEHHBIMHU, TEXHUYECKUMU
U JIPYTMMH €CTECTBEHHBIMU HayKamu, (uiocodueit, ITUKOM, SCTETUKOM U mpaBoM. Poiib
Ouonoruu B (POPMUPOBAHUU COBPEMEHHON Hay4dHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meronpl TO3HAHUS >KUBOM TPUPOABI (HAOMIOACHHWE, IKCIIEPUMEHT, OIHCAHUE,
HU3MepeHue, Kiaccuukaius, MoJieIMpoBaHue, CTaTUCTUYECKass 00paboTKa TaHHBIX).

Hemoncmpayuu:
Lopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbros, JIx. Yorcon u @. Kpuk.
Tabnuyvt u cxemvi: «MeToabl IO3HAHUS KUBOU TPUPOIBIY.

Jlabopamopuvie u npakmuueckue padomal:
[IpakTrueckas padora Ne 1. «Mcnonp30BaHue pa3aIM4HbBIX METOAOB IPU U3YUYEHHUH
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U MX OPraHU3ALMSA

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. OTiaudyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM M WX pa3HOooOpasue. YPOBHH OpraHu3aiuu OHOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKHH ), OMOChEpHBIN.

Hemoncmpayuu:

Tabnuywl u cxemwvl: «OCHOBHBIC TIPU3HAKU XKU3HU», «Y POBHH OpPTraHU3AIMH KUBOU
TIPUPOIIBD».

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMH4eCKU COCTAB U CTPOCHHUE KJIETKH

XVMMHMYECKUN COCTaB KJIETKHM. XHMHMYECKHE DIIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BEILIECTBA.

@yHKIMYU BOJbI U MUHEpAJIbHBIX BELIECTB B KJeTKe. Ilogaep:xanrue 0CMOTHYECKOT O
OanaHca.

benku. CoctaB M cTpoeHHE O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEJIKOB.
He3zameHMMBIE M 3aMEHUMBIE AMHHOKHUCIIOTBL. AMUHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpPbl O€IKOBOI MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUUECKHE CBOWCTBA 0eNKOB. bruonornyeckue pyHKIMN OEIKOB.

®epMeHTHl — Ouosiornyeckue kKatanuszaropbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HeHTp, cyoctpatHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPraHMYECKUX KaTaJIu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuabl (TIHOKO3a, pudO3a M AE€30KCHpuO03a), aHucaxapuiibl
(caxapo3a, JaKkTo3a) M  TOJMCAaXapuipl (Kpaxmay, TJIMKOT€H, LEJJII0I03a).
Bbuonornyeckue pyHKIMH YTI€BOIOB.

Jlunuasl: Tpuraunepuibl, Gochomunuasl, crepousl. ['uapodpmibHO-ruApodoOHbIE
cBoiicTBa. buonornueckue ¢yHkuuum aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotrer: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX
kuciot. Crpoenue u ¢pyukuuu JJHK. Ctpoenune n pynkuuu PHK. Bunsr PHK. ATO:
CTpOeHHE U (YHKITHH.

Huronorusa — Hayka o kierke. Kiierounas teopust — npuMep B3anMOIECUCTBUS UIIEU
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3yUEHUs KIIETKH.

Krnerka xak nemoctHast >kuBas cucrema. OOmue MpU3HAKH KIIETOK: 3aMKHYTas
HapyxHasg mMemOpaHa, monekyisl JJHK kak reHernueckuii anmapaT, CUCTEMa CHUHTE3a
oenka.

Tunbl KIETOK: dyKapuoTHYecKass U IMpokapuoTuueckas. OCOOEHHOCTU CTPOEHUs
poKapuoTHUeCKOM kieTku. Knertounas crenka Oaktepuil. CTpoeHHE 3yKapuOTHUECKOM
kJeTKU. OCHOBHBIEC OTIUYHSI PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKU.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIUKC,
ux (ynkmuu. Ilna3zmarnueckas meMOpaHa, €€ cBoicTBa M (QyHKuuu. lluromnmasma
u e€¢ opranouasl. OnHomemOpanHble opranouasl kiaetku: JIIC, anmapat Iombmxu,
a30coMbl.  [IoayaBTOHOMHBIE  OpPraHouabl KJIETKH: MHUTOXOHAPWUH, IUIACTH[BI.
[Ipoucxoxaenrne MUTOXOHIpUH U TacTuA. Bunbl mnactua. HememMOpanHbie opraHnou bt
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LUEHTPUONU, PECHUYKH, XIyTHUKU. DyHKIUN
OpraHOMJIOB KJIETKH. BKiIroueHus.

SAnpo — perynsatopHbli neHTp kieTkd. CTpoeHuwe snpa: sjaepHas 000JI0uKa,
KapuoIia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIETKE.

Hemoncmpayuu:

llopmpemwvi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Luacpammer: «PacripefieieHNE XUMHUYECKHUX DSJIEMEHTOB B HEXHUBON IMPUPOLEY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabnuyor u cxemwvi: «llepuonuueckas TaONMMIIA XUMUYECKHUX DBJIEMEHTOBY,
«CTpoeHue MOJEKYIbl BOAbD, «buocunte3 Oenkay, «CTpoeHHE MOJEKYJbI O€lKay,
«Ctpoenue pepmenta», «Hyknennonsie kucaotel. JJTHK», «Ctpoenue Mmonexynbr ATO»,
«CTpoeHHE DYKapHUOTHYECKOM KIIETKM», «CTpoeHue XKMBOTHOM KIETKH», «CTpoeHue
pacTUTENbHON KIEeTKW», «CTpOEHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, « Y TIEBOAbBDY, «JIMMMUABI.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE i MPOBEICHUs
HAOMIOJEHUH, W3MEpPEHUH, OSKCIEPUMEHTOB, MHKPOIpENapaTbl  PaCcTUTENbHBIX,
YKUBOTHBIX U OaKTEpHAIbHBIX KJIETOK.



denepanbHas padouas mporpamma | buonorus. 10—11 kmacce (6a30BbIN YPOBEHD)

Jlabopamopmusie u npakmuyeckue padomel:

Jlaboparopnas padota Ne 1. «/3ydueHune KaTaTuTUYECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTanasbl)y.

JlaGoparopnas pabora Ne 2. «3ydeHue CTpoeHUs KJIETOK PaCTeHUH, )KUBOTHBIX U
OaKkTepHii MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OIMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WIM MeETa0OIM3M. AcCUMWIALNMS (TJIACTHUECKUN OOMEH)
U JUCCUMIUIALINS (DHEPreTUYeCKuii OOMEH) — JB€ CTOPOHBI €IMHOTO IIpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHsS BEIIECTB W DJHEPrud B TOHUMAHHUU
MeTabosm3Ma.

Tuner oOMeHna BemiecTB: aBTOTpopHBIM W rerepoTpodHbIi. Pombs depmerToB
B OOMEHE BEIIECTB U MPEBPAILICHUH YHEPTUH B KIIETKE.

®dorocunTe3. CBetoBas u TemMHOBas ¢asbl ¢oTtocuHTe3a. Peaknum QorocuHTEsa.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS )KU3HU Ha 3emute. Biusiaue
yCIIOBUW cpenbl Ha (POTOCHHTE3 W CHOCOOBI TMOBBIIMICHHUS €ro MPOAYKTUBHOCTH
y KyJIbTYPHBIX PACTECHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOLE OaKTEepUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emuie.

DOHepreTuueckuii 0oOMeH B KieTKe. PaciierieHue BelIeCTB, BbIJICICHHE
U aKKyMYJIMPOBaHUE SHEPIrUM B KJIETKE. DTambl YHEPreTHYecKkoro oomeHa. ['nukonus.
bpoxxenne u ero Buabl. KuciaopogHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurenbHoe hochoprrpoBanue. IPPEeKTUBHOCTb SIHEPTETUYECKOT0 OOMEHa.

Peakiuun marpuunoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzanus
reHetnyeckol uHpoOpMaMu B KIeTKe. ['eHeTnyeckuit KO M €ro CBOICTBA.
Tpanckpunuuss — marpuunbiii cunte3 PHK. Tpancnsiuus — 6uocunTte3 Oenka. DTarmbl
Tpancisinuu. KogupoBanue aMuHokucinot. Ponbs pubocom B OnocuHTe3e Oenka.

Hexnerounpie ¢GopMbl KU3HU — BHPYCHL. VICTOpHS OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M >KU3HEHHOTO IIMKJa BHUPYCOB.
baktepruodaru. bonesnu pacteHuii, )KMUBOTHBIX U YE€JIOBEKA, BBHI3BIBAEMBIE BHPYCAMHU.
Bupyc ummynopedunura uyenoBeka (BUY) — Bo3dymaurens CIIM[a. OOpartnas
TPaHCKPUIMIUS, peBepTa3a u uHTerpaza. [IpoduakTiuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIEBAHUI.

Hemoncmpayuu:

lopmpemwi: H.K. Konbuos, /.. BanoBckuid, K.A. Tumupsizes.

Tabmuyer u cxemvl: «Tunel nutadus», «Meradbomuam», «MHUTOXOHAPUS,
«JHepreTudeckuit obMen», «Xnopomiacty, «Dorocunres», «Ctpoenne JIHK»,
«Ctpoenue u (QyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTUUYEeCKUM KOI»,
«Bupycer», «bakrepuodarn», «Ctpoenue u sku3HeHHbIM 1uka Bupyca CII]/la,
oaktepuodaray, «Permkanus JTHK.

Obopyodosanue: wmonenu-anmkanuu «Yapoeane JHK wu  Tpanckpummmsy,
«buocunres 6enka», «CTpoeHne KIEeTK», Mojens cTpykTypsl JTHK.
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Tema 5. Pa3MHoOKeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

KieTouHbit UK, WK KU3HEHHBIN UK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdaze. Pernmkanusa — peakuust marpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KaprOTHUIL. JIUTIJIOMTHBIM M TaIljIOUTHBIN
XpPOMOCOMHBIE Ha0oOpbl. Xpomaruibl. [luToNOrMueckue OCHOBBI Pa3MHOKEHUS W
VHJIUBUIYaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

JHenenue knetkn — MuTo3. Ctaguu muto3a. [Ipoieccel, Mpoucxoasiine Ha pa3HbIX
cTagusax MUTO3a. buosornueckuii CMbICI MUTO3A.

[Iporpammupyemasi rTuOeIb KIETKU — aroITo3.

dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrmoyioe U TmoJioBoe. Buubl Oecrnosioro
pPa3MHOXKEHMS:  JEIEHUE HAABOE, IIOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHne, BETETATUBHOE pPa3MHOXKEHHE. VICKYyCCTBEHHOE KIIOHHPOBAHUE
OpraHU3MOB, €TI0 3HAYEHUE ISl CEIEKIIUH.

[TomoBOE pa3sMHOXKEHHE, €T0 OTIMYUS OT OECIIOIOTO.

Meito3. Cragun wmeio3a. Ilpomecchl, Npoucxoidiive Ha CTaausIX Meho3a.
[ToBenenue xpomocoMm B Mmeno3e. Kpoccunrosep. buosiornyeckuii CMbICT U 3HAYCHUE
Meio3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs TOJOBBIX KJIETOK Y >KMBOTHBIX. [losioBbie
JKEJIE3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHUE U PA3BUTHE TOJIOBBIX KJIETOK — ramMeT
(cmiepmaro3ouy, sHIEKIETKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTpPOEHUS
ANIEKJIETOK U ciepmaro3onaoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOTEHE3). OMOpUOHAILHOE  pa3BUTHE
(omOpuorenes). JTambl AMOPUOHAIBHOTO PAa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpyJisiius, OpraHOTeHe3. [loctomMOpuoHanbHOE  pa3BUTHE.

Tunbl MOCTIMOPHOHANBHOTO PA3BUTHS: NPAMOE, HEMpsMoe (JIMYMHOYHOE). Bnusuue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOPbI, CIHOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOACTBA.

Poct u pa3zButue pacteHuid. OHTOreHe3 LBETKOBOIO PACTEHHUSI: CTPOCHHE CEMEHH,
CTalUH Pa3BUTHSI.

Hemoncmpayuu:

Tabmyer u cxemvr: «DoOpMBI  pa3sMHOXKEHUS  OPraHU3MOBY»,  «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTECHUI», «BereraTMBHOE Pa3MHOXKECHUE PACTCHUI,
«/lenenne knerku 6akTepuitn, «CTpoeHHe MOMTOBBIX KIETOKY», «CTpOECHHE XPOMOCOMBD,
«Knerounsii nukim», «Permmkanus JJHK», «Muto3», «Meios3y», «lIpsamoe n Henpsimoe
pazBuTHE», «l'amMeToreHe3 y MIICKONMTAIOMIMX W YesioBeKa», «OCHOBHBIE CTaJINH
OHTOI'E€HE3a.

Obopyodosanue: MUKPOCKOTII, MUKPOIIPENapaThl «CniepmMaTo30u/ bl
MJICKOMTUTAIOLIETO», <«SIMIEKIeTKa MJeKonuTammero», «KapruoknHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHash MoJAeNb-aniuimkanus «/lenenue knerkm», monaens [JHK,
Mo1eTTh MeTada3HOW XPOMOCOMBI.
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Jlabopamopmuvie u npakmuueckue padomol:

Jlaboparopnas pabora Ne 3. «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlaGopatopnas pa6ora Ne 4. «M3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIperapaTaxy.

Tema 6. HacjieACTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB

[Ipeamer u 3agaun reHeTuku. McTtopusi pa3BUTHS TE€HETUKHU. Poib 1UTOIOrMH
¥ YMOPUOJIOTHH B CTAHOBJICHUW TEHETUKHU. BKIJIa pOCCHICKUX U 3apyOeKHBIX yUEHBIX
B pa3BUTHE TE€HETUKH. MeTombl reHEeTUKH (THOPUIOJOTHYECKUN, ITUTOTEHETUIECKUN,
MOJICKYJISIpHO-TeHeTUuUeckuii). (OCHOBHbIE TeHeTHYeckue ToHATUs. [eHernueckas
CUMBOJIMKA, UCIIOJIb3yEeMas B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEJOBaHUs NPU3HAKOB, YCTaHOBJEHHble [. Menuaenem.
MonorubpuHoe CKpenuBaHue. 3aK0OH €AMHO-00pa3rs THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHUS. 3aKOH paCHICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpenMBaHWe. 3aKOH HE3aBUCHMMOIO HAcJeJAOBaHUSI IPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3UPYIOIIEe
ckpenBanue. lcnonp30BaHUE aAHAIM3UPYIOIMIETO CKPEIIMBAHUSA JJISI ONPEIACIICHUS
T'CHOTHIIA OCOOM.

CuerienHoe HacleoBaHue mpu3HakoB. Pabora T. Moprana 1o CIETUICGHHOMY
HAcJIeJOBAaHWIO T'eHOB. HapyIenne cuenieHus reHoB B pe3ysibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasl TEOPHUSI HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enetnka mnoma. XpOMOCOMHOE OIpEIENeHHE Moja. AYTOCOMBI W TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U TETepOraMeTHbIE Opranru3Mbl. HaciiemoBanvue npu3HaKoB,
CLICTJICHHBIX C ITOJIOM.

M3MmeH4ynBOCTh. BHAbl N3MEHUMBOCTH: HEHACJIEICTBEHHAS M HAaCJeACTBeHHas. Poib
cpeabl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepPUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanmoHHbeli psAx W BapuanvoHHas Kpusasg. Hopma peakunu
npusHaka. KonnuecTBeHHbIC 1 KAUYECTBEHHBIE TPU3HAKK M UX HOpMa peakiuu. CBoOMCTBa
MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBennas, wiM TEHOTHIMYECKas, W3MEHYMBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTb. Melio3 U MOJI0BOM Mpollecc — OCHOBAa KOMOWHATUBHON HM3MEHUYHUBOCTH.
MytauuoHHass HM3MEHYUBOCTh. Kiaccudukamuss MyTalMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora © npuuMHBI MyTauuii. MyrtareHHble  (pakTopbl.  3aKOH
TOMOJIOTUYECKHX PSAJIOB B HACIIEACTBEHHON n3MeHunBoctr H.U. BaBumnoga.

BuesnepHast HaCIeICTBEHHOCTh U U3MEHYHUBOCT.

I'enetruka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METO/Ibl TCHETUKHU YEJIOBEKA!
reHeaJIOrHIeCKHi, OJIM3HEIIOBBIN, IIUTOIrCHETHISCKUN, OMOXUMHUYECKUI, MOJICKYIISIPHO-
TeHETUYECKUH. CoBpemMeHHOE ONpeaCIICHUE FeHOTHUIA: IIOJIHOTEHOMHOE
CEKBCHHUPOBAHHWE, TE€HOTHUIIUPOBaHWE, B TOM uuciae ¢ nomompto [IIP-ananm3a.
HacnencrBennble 3a001eBaHNs YeJIOBEKA: TSHHBIE 00JIC3HH, 00JIE3HHU C HACIEACTBE HHOM
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npcapacrioad0KCHHOCTBIO, XPOMOCOMHELIC oonesnu. CoMaTHUECKHE H I'CHCPATUBHLIC
MyTalluu. CTBONOBBIE KJICTKH. HpI/IHIII/IHLI 300POBOI'0 O6p333 KHU3HHN, JUAI'HOCTHKH,
HpO(bI/IJIaKTI/IKI/I )51 JICUCHUA T'CHCTHUYCCKHUX OoJsie3HEH. MGI[I/IKO-FGHGTI/I‘-IGCKOG
KOHCYJIbTHPOBAHUC. 3HaUYeHHUE MGI[HI.[HHCKOﬁ I'CHCTHUKHU B IIPCAOTBPAIICHHUN U JICHCHHUHA
FeHECTHYECKHUX 3a00IeBAaHNH YeJIOBEKA.

Hemoncmpayuu:

llopmpemwvi: 1T'. Mengens, T. Mopran, I'. ne Ppuz, C.C. YeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.1. Bapunos.

Tabauybr u cxemvl: «MOHOTMOPUAHOE CKPEIIMBAHHWE W €r0 LUTOr€HETHYecKas
OCHOBa», «3aKOH pacHICIUICHHUS] U €ro LHUTOr€HETHYECKass OCHOBa», «3aKOH YHMCTOTHI
rameT», «luruOpuaHoe ckpemmBanue», «lluTorornyeckue OCHOBBI AUTHOPHIHOTO
CKpeluBaHusL», «Meio3», «B3auMoAenCcTBUE aJIeNIbHBIX TE€HOBY», «l eHeTnueckue
KapTbl PACTEHUM, XUBOTHBIX M 4YeJOBEKa», «l'eHeTuka mnoja», «3aKOHOMEpPHOCTH
HACJIEIOBaHUs, CLIEIUIEHHOIO C IMOJOoM», «KaproTUIbl 4eioBeKa 1 dKUBOTHBIX», «Bubl
U3MEHYUBOCTY», «Monudukanonnas u3MEHUUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I eHeTruka rpymi KpoBuy», «MyTarmoHHas N3MEHUYUBOCTH.

Obopyoosanue:  MoJenu-ammaukauu  «MOHOTMOPHIHOE  CKpEUIMBaHUEY,
«Henonnoe  poMunuMpoBaHue», «JurnbOpumnoe  ckpemuBanue»,  «llepexpéct
XpOMOCOM», MUKPOCKON M MukKporpenapar «Jlpozoduna» (Hopma, myranuu (Hopmbl
KPBUILEB U OKPACKH Tema), repoapuid «I"opox moceBHONY.

Jlabopamopusie u npakmuyeckue paovomal:

Jlaboparopnass pabora Ne 5. «M3ydeHuwe pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HUITBI HAa TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatoprast padora Ne 6. «M3yuenne MOAM(PUKANMOHHONW HW3MEHUYHMBOCTH,
IIOCTPOCHME BAPUALMOHHOTO PsAJla U BAPUALIMOHHON KPUBOI.

JlaGopatopHast pabota Ne 7. «AHamu3 MyTaluil y Apo30QuiIbl Ha TOTOBBIX
MUKpOMpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHue U aHAJIN3 POIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesieknusi opranuzmMoB. OCHOBbI OHOTEXHOJIOT MU

Cenekuus Kak HayKa U Mpouecc. 3apoxkKJACHUE CEIEKIIMU U JOMECTUKAIUS. Y YeHHE
H.W. BaBuioBa 0 LIEHTpax MPOHMCXOXKAECHHUS U MHOrooOpasus KyJIbTYpPHBIX PACTEHHI.
LleHTpBI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, HOpO/A, IITAMM.

CoBpeMeHHbIE METO/Abl CeNeKIMU. MaccoBbli M HHIWBUIYAIbHBIM OTOOPHI
B CEJNEKIMM pPACTEHMH U KUBOTHBIX. OIlEeHKa »JKcreppepa. biamszkopoacTBeHHOE
cKpeluBanue — UHOpuauHT. Yucrast nuHusa. CKpeluBaHue YUCThIX JIMHUM. ['ereposuc,
wi tuOpuaHas cuna. HepoacTBeHHoe ckpemuBaHue — ayrOpuauHr. OTmanéHHas
ruOpuauzanus U e€ ycnexu. VICKyCCTBEHHBId MyTareHe3 U MOJTY4YeHHUE MOJIHUILIONI0B.
JlocTmxKeHns CeleKUMn pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib MPOM3BOACTBA. | €eHHasg HHKEHEPHS. DTanbl CO3IaHUS
pekomOuHanTHOM JIHK wu TpaHcreHHbix opranu3MoB. KiieTouHas HWHXKeHepHs.
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Krnerounsle kynbTypbel. MHKpOKIOHAIBHOE pa3MHOXeHUEe pacTeHui. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTUYECKHUE
u aTH4eckue mpoosieMbl. MO — reHeTHYEeCKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

lopmpemuwvi: H.W. BaBusnos, 1.B. Muuypun, I'.J1. Kapneuenko, M.®. BaHoB.

Tabnuyvt u cxemol: kapra «LIeHTPBI MPOUCXOKIECHUSI 1 MHOTO00pa3us KyJIbTYPHBIX
pactenuii», «llopoael moMamHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PACTECHHII»,
«Otnanéanas rubpuauzanus», «Padorsr akanemuka M.®. UBanosay, «llomummonausy,
«O0bekThl  OmoTtexHojorun»,  «KierouHnble  KyJIbTypel W KIOHHPOBaHUEY,
«KoHcTpynpoBanue U NEPEHOC TEHOB, XPOMOCOM.

ObopyodosaHue. MyISKU TUIOJIOB UM KOPHEIUIOJOB MUKHX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuit, repoapuii «CenbCKOX03IMCTBEHHBIC PACTEHUSI.

Jlabopamopuvie u npakmuyeckue paoomaoi:

Okckypeus «OCHOBHBIE METOJIBI M IOCTUXKEHUS CEICKIIMM PACTEHUN U )KUBOTHBIX
(Ha CeNeKUHOHHYI0 CTaHIHUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYacTOK,
B TEIUIMYHOE X034MCTBO, Ja00OPaTOPUIO arpOyYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBomrOLMOHHAsA OUOJIOT U

[IpennoceuIKu BO3HUKHOBEHHUS SBOJIFOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHUS U
e€ MecTo B Onosioruy. BiusiHue 3BOIIOLUOHHON TEOPUU HA pa3BUTUE OMOJIOTUH U IPYTHX
HayK.

CeuzerensctBa  3BOoMOIMM.  [lameoHTONOrMYEcKHe:  MOCIENI0BATEIbHOCTD
NOSIBJICHUS] BUAOB B  IMAJCOHTOJIOTMYECKOM  JIETOMHUCH, TMEpeXOoaHble  (OpPMBI.
buoreorpadguueckue: cxoacTBO U paznuuue ¢payH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJNIOTUYECKHE: CXOJICTBA M Pa3Nu4usi SMOPUOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX.  CpaBHUTEIBHO-AHATOMHYECKHE:  TOMOJIOTUYHBIE,  AHAJIOIMYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OIMYeCKHX TyTed Yy Bcex
OpPTraHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipenanocbulku BOSHUKHOBEHHS TapBUHU3MA.
JIBrokylmye Ccuiabl 3BOMIOUMHA BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHUE
OpU  OTPaHUYEHHOCTHM  PECypcoB, HEoNpeAes€HHas  M3MEHYMBOCTb, OOpbOa
3a CYIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossosmonus. [Tomynsanus kak efMHUIA BUAA U SBOJFOLUU.

JIBrkytiue cuiibl ((pakTOphl) SBOJIIOIIMU BUJIOB B IpUpoJie. MyTallmoHHBIN ITpoliece
Y KOMOMHATUBHAs U3MEHYMBOCTD. [lonmysimonHbie BOJIHBI U Apeid renoB. M3omsmus u
MUTPALIHSL.

EcTecTBeHHBII 0TOOp — HANPaBIAOIMINMA (HaKTOP IBOFOLMHI. DPOPMBI €CTECTBEHHOTO
oroopa.
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IIpucrnoco0NeHHOCTh  OpPraHM3MOB  Kak  pe3ynbTarT HBomonuu. [Ipumepst
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMOP(O3bl U UAHO-aJaNTALUH.

Bun u BugooOpazoBanue. Kputepun Buga. OcHOBHbIE OpMBI BUAOOOPA30BAHMUS:
reorpauyeckoe, 3KoI0rn4ecKoe.

MakposBomtonusi.  PopMbl  3BOMIOUMU:  (QUIETHYECKas,  JAMBEpreHTHas,
KOHBEPreHTHas, apauieapHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxkaeHne OT HECNEeNUANN3UPOBaHHbIX MpeAakoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHAs paaualms.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XX.b. Jlamapk, Y. Jlapsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkens, @. Mrosiep, A.H. Cesepiios.

Tabruyvl u cxemwl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emie», «3apojabllIn
MO3BOHOUYHBIX >KUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbOBI 3a CYyIIECTBOBAHHUE,
«EctectBeHHBI 0TOOPY, «MHOTr000pa3ue cCopToB pacTeHuit», «MHorooOpasue nopon
KUBOTHBIX», «llomymsanuuy, «MyTauMoHHasT W3MEHUUBOCTE», «ApoMopdo3bD»,
«Anunoananranumy, «O0mas aereneparus», «Brmwkyime cuiibl 3Bomonuny», «Kapra-
cxeMa wMmapupyra nyremectsus Y. Jlapsuna», «boppba 3a cCyliecTBOBaHUEY,
«IIprcnoco0aeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe BU1000pa3oBaHUe»,
«DKOJIOTHYECKOE BUI000Pa30BaHUEY.

ObopyodosaHue. KOJUIEKIMSI HACEKOMBIX C pa3IMYHbIMM TUIIAMU OKpPAacKH, HAOOp
IUIO/IOB M ceMsiH, KoJuleKuus «[Ipumepsl 3alIMTHBIX NPUCIOCOONEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaIpaBiEHUS H3BOJIOUUN», O00bEMHass wmojaenb «CrpoeHue
TOJIOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpadguueckas kapra mupa, KoeKuus «DopMbl COXPaHHOCTH MCKOTIAEMbIX
JKUBOTHBIX W pPacTeHU», Mozenb anmmkanus «llepekpéct XpoMocom», BIIaXKHBIE
npenapatel  «Pa3Butne HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKpOIpenapar
«Ipo3zoduna» (Hopma, myTaiuu (GOpMbI KPbUILEB U OKPACKH TENA).

Jlabopamopuvie u npakmuueckue padomel:

JlabopatopHast pabora Ne 1. «CpaBHeHHWE BHIOB 10 MOPQOIOTHICCKOMY
KPUTECPHUIO».

Jlabopartopras pabora Ne 2. «Onucanume TMPUCTOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOT O XapaKTepay.

Tema 2. BO3HUKHOBeHHE U Pa3BUTHE )KU3HHM HA 3emiie

JloHayyHBIE TIPEACTABICHUSA O 3apOKACHUM >KM3HHA. HayuHple rumnoressl
BO3HUKHOBEHUS KU3HU Ha 3emiie: abMOreHe3 U maHcrepMmus. XUMHUYECKask SBOJIIOLIUSL.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKUX. JKCIEPUMEHTAIILHOE
NOATBEPXKACHUE XUMUYECKOM »HBomouud. HavanbHble H3Tanmbl  OMOJOTMYECKON
spomonnu. [l'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE MpOTOKJIETKU. llepBrie KkieTkm u ux 3Bomouus. PopMupoBaHue
OCHOBHBIX I'PYIII KMBBIX OPraHU3MOB.
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Pa3zgutne xu3Hm Ha 3emuie mo dpaM M nepuojaM. Karapxen. Apxeiickas
U IpoTepo3oiickas 3psl. [laneo3oiickas 3pa v €€ mepruopl: KEMOPHUICKUNA, OPJOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Meso30KicKas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

Kalino3zoiickas spa u €€ neprobl: NaJeoreHOBbI, HEOTCHOBBIN, AaHTPOIIOT'€H OBBIM.

XapakTepuCcTUKa KiIMMaTa W TeOJIOTMYECKHX IpoueccoB. (OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(03bl Y paCTEHUHN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpaxeHHe dBOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYNIIbI OPraHU3MOB.

OBOMIIOIMSL YEJIOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHUIM
O MIPOUCXO0KJIEHNH YeloBeKa. MeTobl n3ydeHus: aHTpororesesa. CxoacTBa U pa3inyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cumbl (akTopbl) aHTpornoreHe3a. HacniencTtBeHHas M3MEHUYMBOCTh U
€CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 KW3HU, U3TOTOBJICHUE OPYIUW Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMU W BETBU SBOJIIOIMU YEJOBEKA: ABCTPAIONMUTEKH, YemoBek
ymenbiid, YenoBek npsMoxoasiuii, YenoBek HeaHAEpTanbCKHil, YETOBEK pa3yMHBIN.
Haxogku HMCKOMmaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHUs, 00JACTh PACIPOCTPAHEHUS,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BporeouagHas (eBpasuiickas),
HErpo-aBCTPAJIONIHASL (PKBAaTOpUaibHasl), MOHIOJIOWJIHAA (A3MATCKO-AMEPUKAHCKAas).
YepTbl NOPUCIIOCOONIEHHOCTH MPEACTABUTENEH UYEIOBEYECKUX pac K  YCIOBUSM
cyliecTBOBaHUs. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

Ilopmpemwi: ®@. Pean, JI. Ilactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. /{apBuH.

Tabauyvt u cxemvr: «Bo3nukHoBeHne CoONHEYHONM CHCTEMEI», «Pa3BuTHe
opranuueckoro  mupa», «PacrurenpHas  kietka», <«OKUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «CoOBpeMEHHass CHUCTEMa OPraHuyecKoro MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa U YETOBEKOOOPA3HBIX 00€3bsSHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOIMYECKUX HaXOAOK MPEIKOB COBPEMEHHOI'O YEIOBEKa,
«/peBnenimme mogm», «lpeBaume smogm», «llepBeie  COBpeMEHHBIE  JIOAWY,
«YenmoBeyeckue pachb».

Obopyoosanue: mynsiku «IIpoucxoxxaenue denoBeka» (OHOCTHI aBCTPATIONMUTEKA,
NUTEKAHTPOIA, HEAHJEpTaiblla, KPOMAHBOHIIA), CIEMKH WM M300paKEHUsI KaMEHHbBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEpbl,  pyOwsia,  ckpedia),
reoXpoHoOJOrnueckas Ttabnuua, Koulekuus «PopMbl COXPAHHOCTH HMCKOIMAEMBbIX
YKABOTHBIX U PACTEHUIN.

Jlabopamopuvie u npakmuyeckue padomoi:
[Ipaktuueckass padora Ne 1. «M3yueHue HCKOMAeMbIX OCTaTKOB pPAaCTCHUI
Y )KUBOTHBIX B KOJUIEKLUSIX).
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DKCKypeust «DBOJIOLNS OPraHUYECKOro Myupa Ha 3emiie» (B eCTeCTBEHHO-Hay4YHbIi
WM KpaeBeIueCKuil My3eil).

Tema 3. Opranu3msl U OKPYKAKIIASA cpeaa

DKoJlorusd Kak Hayka. 3ajayd W paslieibl 3KOJIOTMH. MeToabl 3KOJOTMYECKHUX
UCCIIEIOBaHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEIOBEKA.

Cpenbl oOuTaHMsl OpPraHW3MOB: BOJHAas, HAa3eMHO-BO3JYIIHAsA, TIIOYBEHHAs,
BHYTPHOPIraHU3MEHHASI.

Okonornueckue  Qaxkrtopel.  Knmaccupukauus — sKomorudeckux — (akTOpOB:
abuoTtnueckue, OMOTUUECKHE W aHTPOIOreHHbIE. JelcTBUE SKOJOTrMYEeCKUX (PaKkTOpOB
Ha OPraHU3MBI.

AbGuotnyeckue (QaxkTopbl: CBET, TeMIleparypa, BIaXHOCTb. doTonepuoausm.
[Tpucniocobnenus OpraHu3MoB K J€UCTBUIO a0noTHUecKuX (hakTopoB. buonornueckue
PUTMBI.

buotnyeckue daktopel. Buasl OMOTHYECKMX B3aWMMOJCHCTBUN: KOHKYPEHITHS,
XHMIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaU3M.
3HaueHHe OMOTMYECKHX  B3aUMOJEWCTBHM I  CYIIECTBOBAHHUS  OpPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKH NOMYJSIUU. OCHOBHBIE MIOKA3aTEN! MMONYJISALNHN:
YUCJIEHHOCTbD, IJIOTHOCTh, POKIa€MOCTh, CMEPTHOCTh, IIPUPOCT, MUTpanMs. JJnHaMuka
YUCJICHHOCTH TOITYJISIIUU U €€ perysiuusl.

Hemoncmpayuu:

Hlopmpemsi: A. I'ymGonbar, K.®. Pynse, O. I'ekkenb.

Tabnuyvr u cxemwvr: kapra «l[lpupomnsie 30HBI 3emin», «Cpeasl OOWUTaHUS
opranusmoBy»,  «®otonepuonusmy», «llomynsiuun», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU TOMYJISIuy HHQy30puu-Tyhenskmy, «[lumessie memm.

Jlabopamopuvie u npakmuyeckue padpomoi:

JlaGopatoprass pabora Ne 3. «Mopdomornueckrne OCOOEHHOCTH pPAaCTEHUN
U3 pa3HbIX MECT OOUTAHHS.

JlaGopatopHast pabota No 4. «BnusiHHEe cBeTa Ha POCT U pa3BUTHE HYECPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «Iloacu€T IIIOTHOCTM NOMYJSIIMM pa3HBIX BUJOB
pacTeHUN».

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CHCTEMbI
CooOmectBo opranu3smoB — OuoneHo3. CTpykTypsl OuoOIE€HO3a: BUIOBa,
NpOCTpaHCTBEHHas, Tpoduueckas (nuiuesas). Buasi-qomuHanTsl. CBsi3u B OUOIEHO3E.
DKojoruueckue cucreMsl (3kocuctemsl). [lonstue 00 skocucTeme u GUOreoLeHo3e.
OyHKIMOHATBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: MPOIYIIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 3kocucteme. Tpoduueckue (MUILEBbIe) YpOBHU
skocucteMbl. [IumieBsie nenu u cet. OCHOBHBIE MOKA3aTEIN 3KOCHUCTEMBL: Onomacca,
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OPOAYKINSA. OKOJOTUYECKHWE TMHUPAMHIBL: TIPOAYKIIUU, YHCIECHHOCTH, OHOMACCHI.
CBoiicTBa 3KOCUCTEM: YCTOWUUBOCTb, CaMOperyisinusi, pazsutue. Cykieccus.

[IpupogHble 3KOCHUCTEMBI. DKOCUCTEMBI O03€p M pPEK. ODKOCHUCTEMa XBOWHOTO
VI LIMPOKOJIUCTBEHHOIO JIeca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCUCTEMBI.
bronorndyeckoe u X03iCTBEHHOE 3HAUEHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (dakTop ycroMuuBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HO0Opa3us Ha 3emiie.

VYuenne B.U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB v CTpyKTypa 6uocdepsl.
XKupoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OuoOchepsl Kak T100aJIbHOM
AKOCUCTEMBI. /[MHaMHuueckoe paBHOBECHE U 0OpaTHas CBS3b B Ouocdepe.

KpyroBopoTsI BeliecTB 1 OHOT€OXUMUYECKUE IIUKITBI 3JIEMEHTOB (Yriepoa, a30Ta).
3oHabHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIN.

YenoseuecTBO B Omocepe 3emim. AHTpONOreHHBIE M3MEHEHHUs B Oumocdepe.
['moGanbHbBIE SKOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHue NMpUPOAbl U yenoBeuecTBa. CoxpaneHne Ouopa3HooOpasus Kak
OCHOBa ycToiunBOCTH OHochepsl. OCHOBA PALIMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHuE. J[ocTrkeHNsT OMONIOTUY U OXpaHa IPUPO/IBL.

Hemoncmpayuu:

Ilopmpemwi: A.Jlx. Tencoun, B.H. Cykaués, B.W. BepHanckuii.

Tabmuyvr u cxemwi: «llumessie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBa», «llenmu mnuTaHus», «OKomoruyeckas MNUPAMUIAN,
«buocepa u uyenosek», «IKocHCTEMa MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOrO Jieca», «buoineHo3 Bogoémay», «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUA Ha TMPUPOAY», «BaXHEHIIME WCTOYHUKUA 3arpA3HEHUS BO3AyXa U
IpYHTOBBIX BOn», «llouBa — BaxHeilmas cocraBistonias Ouocdepbl», «DaKTOPHI
nerpanauuu mouB», «IlapHukoBbiil 3@ ey, «PakTophl PaIUOaAKTUBHOTO 3arpA3HEHUS
ouocdepniy, «Ob6mas crpykrypa 6uocheps», «Pacrnpoctpanenue xxu3Hu B ouocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoaa B Ouochepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

OOopynoBanue: Mojenb-aniukanus «TunuyHele  OMOIEHO3bl», repOapuit
«PacturenpHbie coobmiecTBay, Koulekuuu «buonenos», «Bpemurenn BakHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIMU PACTEHHM M >KMBOTHBIX,
MIPUHAUIEKAIINE K Pa3sHbIM JKOJIOTMYECKHM Tpynnam OJHOro Buaa, KpacHas kHwura
Poccuiickoit @eaepaiinu, n300pakeHus OXpaHsIEeMbIX BUJOB PACTEHUM U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCs TpeOOBaHUS K PE3yJbTaTaM OCBOEHUS
OOyyaroUIMMHUCS  OpOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIpeIMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorusy»
BBIJICJICHBI  CJICYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUNUCKON
FPaXJAHCKOM WAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATENbHOCTH
¥ CaMOOTIPECIICHHUIO, HAJTMYNEe MOTHBAIIMN K OOYUYCHHIO OMOJIOTHH, [IeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHHWA JUYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIULMA  pa3BUTUS  OUOJOTMYECKOrO  3HAHWS, TOTOBHOCTH
U CIIOCOOHOCTh 00YYaroIIMXcs PyKOBOJICTBOBATHCS B CBOCH NIEATEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKAMH, MPHUCYIIUMU CHCTEME OMOJIOrMYEcKOro oOpa3oBaHMs,
HAJIMYKUE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTU CTAaBUTh IIE€IM U CTPOUTH
JKU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUMHCTBE Yy4yeOHOM U  BOCIUTATEJIBHOM JIESITEIBHOCTA B  COOTBETCTBUHU
C TPaAULIMOHHBIMU POCCUUCKHUMHU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TPUHATBIMH B OOIIECTBE IMpaBUJIAMU W HOPMaMH
MOBEJCHUS M CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULUM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY M NPaBOIOPSIAKY, YEIOBEKY TpyAa U CTAPUIEMY ITOKOJICHUIO, B3aMMHOIO
yBaXXEHUsI, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICAWI0 W TPaJAUIUSIM
MHOTOHAlIMOHAJILHOTO Hapona Poccuiickon ®Depepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS Y4eOHOro mnpeamera «buonorus» IOKHbBI
OTpaXaTb TOTOBHOCTh M  CIOCOOHOCTh  OOYYArONIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPCHHEW TO3WIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKIACHUN, COOTBETCTBYIOIINX TPAAUIIMOH HBIM
IIEHHOCTAM POCCUMCKOro OOIlEeCTBA, PACIIMPEHUE >KU3HEHHOTO OIMbITa U OIbITa
JEATENBHOCTA B IIPOLECCE pEalU3aldi OCHOBHBIX HANPABICHUN BOCIIUTATEIbHOU
JEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKJAAHCKOW TMO3UIIMKM OOYYalolIerocsi Kak aKTUBHOIO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA
Y TIPaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESITEIIbHOCTH NPH CO3JAaHUHM Y4E€OHBIX
IPOEKTOB, PEIICHUU YU€OHBIX M MO3HABATENbHBIX 33/a4, BHIIOJIHEHUN OMOJIOIMYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTh OMPEAEIIATh COOCTBEHHYIO MO3ULIMIO MO OTHOLIEHHWIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJCH C pa3HbIMH YOEKIEHUSMHU, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJHEHUSI YUEOHBIX,
MTO3HABATEIBHBIX U UCCIEIOBATEIIbCKUX 33/1a4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPU O0CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOr0 CO/IEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOM ¥ BOJIOHTEPCKOU ESTENBHOCTH;

2) NaTpMOTHYECKOr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh POCCHICKON Tpa)KTaHCKOH HICHTUYHOCTH, MaTPUOTH3MA,
YBOKEHHUSI K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHoii, ropmoctu
3a CBOM Kpail, cBOIO PomuHy, CBOW S3BIK W KYyJIbTYpY, HpPOILIOE W HACTOSIIEE
MHOT'OHAIIMOHAIBHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPHPOJHOMY HACIEOUI0 W TaMSITHUKAM MPUPOIHI,
JnocTuKeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPYAE;

CHOCOOHOCTh OILIEHWBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAaHOBJICHHWE M Pa3BUTHE
OMOJIOTHY, TIOHUMAHHS 3HAUYCHHs] OMOJIOTUM B TIO3HAHWU 3aKOHOB MPHUPOJIBI, B KU3HU
YeJIOBeKa M COBPEMEHHOT'0 O0IIIECTBA;

uaeliHas YOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O U 3amure OteyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIs0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUSI:

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPO/a;

chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh  OIICHMBAaTh CHUTYallMI0O W TIPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHHUE JJMYHOT'O BKJIa/ia B TOCTPOCHUE YCTOMYHMBOIO OYYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM pOAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSITUS LEHHOCTEW CEMEWHOMN >KM3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) 3CTEeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OJCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHUE YMOIMOHATIHFHOTO BO3ICHCTBHS )KHBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPRKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE ITPOSIBIISITH
KadecTBa TBOPUYECKOMN JTMIHOCTH;
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S) ¢pusuveckoro BocnUTaHUs, (POpPpMHMPOBAHUS KYJBTYPbl 3A0POBbS H
IMOLHMOHATBHOIO 0JIAT OIOJIYYHS:

NOHMMaHUE W peau3anus 30pOBOro M 0e30macHoro odpasa >KU3HU (30pOBOE
NUTaHUE, COOJIOJIEHUE TMTMEHWYECKUX NpPaBUI U HOPM, COAJIaHCUPOBAHHBIM PEXUM
3aHATHIN U OT/AbIXA, peryssipHast (pu3nuecKasi akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY M MCUXUYECKOMY
3J10POBBIO;

NOHMUMaHUE LIEHHOCTH MPaBUJ WHIUBUAYAJIBLHOTO U KOJUIEKTUBHOIO O€30I1acCHOI0
MOBEJICHMS B CUTYalUsIX, YTPOKAIOIINX 3/I0POBbIO U KU3HHU JIIOJEH;

OCO3HAaHUE TOCJIEJACTBUN U HENPUATUS BPEIHBIX MPUBBIUEK (YNOTpeOsIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpya0BOro BOCIIUTAHMSA:

TOTOBHOCTh K TPYZlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10II00HE;

TOTOBHOCTb K AaKTHUBHOM JEITCIbHOCTH TEXHOJOTMYECKOM MW  COIHMAIILHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSTH TaKyI0 AESTEIbHOCTE;

MHTEpeC K pa3au4HbIM cdepaMm NpodhecCUOHATLHON JeATEIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyayiield mpodeccuyd M peaar30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPa30BaHMIO HA MPOTSHKCHUU
BCEM JKU3HHU,;

7) 3K0JOrH4ecKoro BOCIUTAHMS

HKOJIOTHYECKHU I11EJIECO00pa3HOE OTHOIIEHWE K TPHUPOJEC KaK HMCTOYHHKY >KU3HHU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHHSI;

MOBBIIIICHUE  YPOBHS  DKOJIOTUYECKOW  KYJbTYphl: MPUOOpETEHHWE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXXHBIX MOCJEACTBUM IS OKPYXKarOUIEH
Cpepbl;

OCO3HAaHHUE TJIOOAIBHOTO XapaKTepa OHKOJOTUYECKUX TMpodiieM H TyTel ux
peneHus;

CITIOCOOHOCTBH HCIIOJIb30BaTh MpHOOpeTaeMble MPU U3YUECHUU OHOJIOTMM 3HAHUS U
YMEHUS MPU PEIICHUH TMPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIONO0JIb30BAHUEM
(coOmoieHre TPaBWJI TOBENCHUS B TPHUPOJE, HANMPABICHHBIX HA COXpaHCHUE
pPaBHOBECHS B AKOCHUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPUHOCAIIMX BpEI OKPYXAIOUIEW MPUPOTHOU
cpele, yMEHHE MPOrHO3WPOBaTh HEOIArONpPHUATHBIC 3KOJIOTHYECKUE IOCISACTBUS
MPEANPUHUMAEMBIX JIEMCTBUN U TIPEIOTBPAIIATh UX;

HAINYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYPHI,
OMbITa JEATEIBHOCTA JKOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM W COLUAIBHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOUN AEATEIbHOCTH IKOJIOTMUECKON HAPABIECHHOCTH;
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8) HeHHOCTH HAYYHOI O MO3HAHHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAyKU U OOILIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO Ha JUAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIbTYPHOM MHPE;

COBEpIIEHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak CpeJlICTBa
B3aMMOJICHCTBUS MEX]Y JIFOJbMU U TTO3HAHUSI MUDA;

NOHUMaHUE crieuuPrKy OMOJIOTMH KaK HayKu, OCO3HAHUS €€ posii B (POpMUpPOBaHUHU
pallMOHATIBLHOTO  HAaYYHOI'O  MBIIUICHMS, CO3JaHMM IEJIOCTHOTO IpPE/ICTaBICHUS
00 OKpy’KalollleM MUpE Kak O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pEUIeHHMH Npo0JieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHOJOTHMH Ui COBPEMEHHOM IUBUIIM3AIINH:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUA MEIULMHBL, CO3AAHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYPCHbIE MPOOJIEMBl Pa3BUTUS YEIIOBEUECTBA,
NOHUCKAa MyTeHl BbIXOAA M3 TJIO0AJBHBIX 3KOJOIMYECKHX IpoOJeM U obOecredeHUs
nepexoia K yCTOMYMBOMY PAa3BUTHIO, PAllMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWW B LIENSAX MOBBILIECHUS
oOlIel KYyJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAIBHONM TIPaMOTHOCTH  OOy4aroumuxcs, (QOpMUPYEMOM TMpH HU3y4YEHUU
OMOJI0THH;

NOHMMAaHUE CYIIHOCTH METOJIOB I03HAHMS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
CIOCOOHOCTH MCMOJIb30BaTh MOTYy4aeMble 3HAHUS ISl aHANIM3a U OOBSICHEHUS SBJICHUIM
OKpY)XaloIIero MHpa U MPOUCXOJAIMX B HEM HU3MEHEHHWM, YyMEHUE Jenarhb
O00OCHOBAaHHbBIE 3aKJIOYEHUST HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMUXCS JaHHBIX
C LIEJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCII0JIb30BAaTh OMOJIOTMYECKUE 3HAHUS JJIS pEILICHUS
npobJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTHM HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHAMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0PAa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUH 11O OMOJIOTMH B COOTBETCTBHUHU C )KMU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yNbTaThl OCBOEHHUS YydeOHoro mpeamera «buomorus»
BKJIFOYAIOT:  3HAYWMble IS (OPMUPOBAHHMS  MHPOBO33PEHUS  OOYJAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE TMOHSATHSA, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA M CIICIIH(PUKY METOJIOB MIO3HAHMS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPrus, SBICHUE, MPOIECC, CUCTEMa, HAyIHBIN
dakT, TMPUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHUE,
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HaO0JI0/ICHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTUX), YHUBEpCAIbHbIC y4eOHbIE IEHCTBUS

(mo3HaBaTeNbHBIC, KOMMYHHKATUBHBIE, PETYJISITUBHBIC), 00€eCTeUnBaIOIINE
dbopMupoBanue (QPyHKIIMOHAILHON TI'PaMOTHOCTH U  COLMAIBHOM  KOMIIETCHIIMU
o0 y4Jarommxcs, CIIOCOOHOCTD o0 y4aroImuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MHWPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIE Yy4eOHBIC
JICCTBUA B IMO3HABATEILHOW U COLIMATILHOM ITPAKTHUKE.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
ba3oBrble 1oruyeckue 1eMCcTBUA:

CaMOCTOSITENILHO (DOPMYIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHUHU 3HAHUU MPUEMBI JIOTUYECKOT'O MBIIUIEHUS (aHaAIN3a,
CHHTE3a, CPaBHEHUS, KJIaCCU(PUKAINH, 0000IIECHNS ), PACKPHIBATH CMBICT OMOJIOTHIECKUX
NOHATUHN (BBIACNATh WX XapaKTepHble MPU3HAKH, YCTAHABJIMBATH CBSI3U C JIPYTrUMU
MOHSATUSIMU);

OIPEACIIATH LIENH ACATEIbHOCTH, 3a4aBasi TapaMeTPhl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIbHOCTH C ITIOCTABJICHHBIMU LEIISIMU;

UCMOJIb30BaTh OMOJOTMUECKHE OHATUS 11 O0BSICHEHUSI (DAKTOB U SABJICHUH KUBOU
MIPUPO/BI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIAYKTHBHBIC, N€IyKTUBHbBIE, [0 aHAJIOTHH),
BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B PACCMATPUBAEMBIX SBJICHUSX,
(GOopMyIMpPOBaTh BHIBOABI U 3AKITIOUECHHUS;

IIPUMEHATb CXEMHO-MOZECIBbHBIE CPEACTBA JUIA IIPEACTABICHUS CYLIECTBEHHBIX
CBSI3€ M OTHOLIEHUM B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUI
Pa3HOTO POa, BHIABICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IJIaH pEIIEHUS MpoOJeMbl € Y4ETOM aHaliu3a HMMEIOUIUXCS
MAaTEPHUAIbHBIX U HEMATEPUAJIbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTb, OLIEHUBATH COOTBETCTBUE pPE3YJITATOB
L[EJISIM, OLICHUBATh PUCKH IMOCIEACTBUN NESTENbHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH Pa0OTy B YCIOBUSX PEATbHOIO, BUPTYAJHHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIAQJIETh HaBBIKAMU Y4€OHO-HCCIIEOBATEIbCKON W MPOEKTHON JESTEIbHOCTH,
HaBBIKAMU Pa3peIICHUs MPOOJieM, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOM Y
[IOUCKY METOAOB pPELICHUsS NPAKTUYECKUX 3a1a4, NPUMEHEHUIO PA3JIUYHBIX METOJ0B
MO3HAHUS,

VICIIOJIB30BATh PA3JIMYHbIE BUMBI ACATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS, €T0
WHTEpIIpETalMU, MPeoOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM UHCIIC
IIPH CO3/ITaHNUN Y4E€OHBIX U COIMAIbHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHUEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;
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CTaBHUThH U (DOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON NEATEIHPHOCTH
Y )KU3HEHHBIX CUTYAIIMSIX;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBS3HU U aKTYaTU3UpPOBaTh 3a7a4y, BHIIBUTATh
TUNO0TE3y € pelIeHMs, HaXOUTh apryMEHTHI /I I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MapamMeTPbl U KPUTEPHUH PEIICHMUS;

aHAM3UPOBATH TIOJYYEHHBIC B XOJE PEIICHUS 3a/Jaud pPe3yIbTaThl, KPUTHUYCCKU
OILICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MCHCHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHAIPABICHHBIN MTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS
B ITpo(heCCHOHATBLHYIO CPENy;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIHHYI0O M MPAKTHYECKYIO O0JacTH
KU3BHENIeATCITLHOCTH,

yMeTh WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIC UJIEH, TIPEJIaraTh OPUTUHAIBHBIC TIOJIXO/IbI M PEIICHUS, CTABUTH
poOJIEMBI U 33]]a9H, JOITYCKAIOIINE abTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmneii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWHGMOpManuu (TEKCTe y4eOHOro
OCOOMSI, HAYTHO-TIONYJIIPHOM TTepaType, OMOIOrMYECKUX CIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpoBaTh HHEGOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM MpECTaBICHUS, KpUTHICCKU OIICHUBATH €€ JTOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTS;

dbopMynHpoBaThH 3aIPOCHl U IPUMEHSATh PA3JIMYHbBIE METOBI IPU MOUCKE U 0TOOpE
Oounosornueckoi nHpopmMaum, HeOOXOIMMOM JIJIs BBIMTOJTHEHUS YUeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  KCMOJB30BaHHUS  MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOT'O WCITOJB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITESILHO BBIOUpATh ONTUMAIBHYIO (DOPMY MpPEICTABICHUSI OMOJIOTrHYECKOM
uHpopManuu (cXxeMbl, rpapuKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKH U APYTOe€);

MCITOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEJCTBA NpHU paboTe ¢ OMOIOTHIECKOM
uH(OpMarMel: TPUMEHITh XUMHYECKHE, (PU3NYEeCKHe W MaTeMaTHYeCKUEe 3HAKU W
CUMBOJIBI, OpMYITBI, aO0OpeBUATYpPY, HOMEHKIIATYPY, UCTIOJB30BaTh U MPeoOpa30BhIBAThH
3HaKOBO-CHMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIaJIETh HABBIKAMHU PACIIO3HABAHUS W 3aIIUTHl UHPOpManuu, UHGHOPMAIUOHHOM
0€301acHOCTH JIMYHOCTH.

KoMMmyHHMKAaTHBHBIC YHUBEPCAJbHbIC Y4eOHBIE AeiiCTBUS
Oowmenue:

OCYIICCTBILAITD KOMMYHHKAIINHN BO BCCX C(bean KHU3HHU, AKTHBHO Y4YdCTBOBATb
B JHMAQJIOre WM JUCKYCCHUM TI0 CYIIECTBY OOCYKJIaeMoll TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHUA OTHOCHTCIILHO BBITIOJIHCHUA HpeI[HaFaeMOﬁ 3a1a4yu,
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YUUTBIBaTh MHTEPECHI U COIVIACOBAHHOCTH MO3ULUN JPYTUX YYACTHUKOB TUAJIOra WU
JUCKYCCHH);

pacrio3HaBaTh  HeBepOaJbHbIE CpelncTBa  OOIIEHMs, TOHUMaThb 3HAUYCHUE
COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTyalluid, yMETh
CMSTYaTh KOH(IUKTHI U BECTH MTEPETOBOPHI;

BIAJETh PA3NIUYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJEWUCTBUSA, IOHUMATh
HAMEpPEHUsl IPYTUX JIO/CH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECETHUKY U
B KOppEeKTHOH popme popMynnpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUIHO M3JaraTh CBOIO TOUKY 3PSHHUSI C HCTIOIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMmecTHAS 1eATEIbHOCTD:

MIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHIUBUYaTIbHON paOOTHI
IIPH PEIICHUN OMOJIOTUYECKOM TPO0IeMBbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHU S
IPYIIOBBIX ()OPM B3aUMOACHCTBHUS MPH PEIICHUN y4eOHOH 3a7a4H;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C y4ETOM OOITMX HHTEPECOB
¥ BO3MOXKHOCTEH KaXKJI0TO YJIeHa KOJUICKTHBA,

MIPUHUMATH IIEJTH COBMECTHOM JESITEIILHOCTH, OPTraHU30BBIBATh U KOOPAMHUPOBATH
JENUCTBUSA 0 €€ JOCTUXKEHUIO: COCTABIIATH IJIaH JEHCTBUM, paclpeIesITh POJIU C y4ETOM
MHEHUM YYaCTHUKOB, OOCYXJIaTh PEe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAueCTBO CBOETO BKJAJa M KaXJOT0 yJacTHHKA KOMAaHJIbI B OOIIHIA
PE3yJIbTAT 10 pa3padoTaHHBIM KPUTEPHUSIM;

npenjaraTb  HOBBIE TIPOCKTHI, OIICHWUBAThH HWJEH C TIO3WUIIMM  HOBHU3HBI,
OPUTHHAILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECCTBIIATh TTO3UTUBHOE CTPATETHYCCKOE MOBEICHUE B PA3JIMUHBIX CHTYAIUsX,
MPOSIBIISATh TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISBICHUS MPOOJEM M MX pEHICHUS
B KU3HECHHBIX M YI€OHBIX CUTYAITUSX;

BbIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11E€JI€BbIC M CMBICIIOBbIE YCTAHOBKH B
CBOMX JICHCTBHSIX U MOCTYMKAaX MO OTHOILICHUIO K KUBOWU MPUPOJAE, CBOEMY 37I0POBBIO U
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh MO3HABATEIIbHYIO JIESTEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh W (OPMYJIUPOBaTH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEHICHUs MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pacmmpsATh paMKHi Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;
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OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBIICHUIO IIMPOKON APYAUIIMU B Pa3HBIX
00JacTsSIX 3HAHWM, TOCTOSHHO TOBBIIATH CBOM OOPa30BATENBHBIM M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalllsiM, BHOCUTH KOPPEKTHUBBI B JIEATECIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIAM;

BJIa/IETh HaBbIKAMM TMO3HABAaTEJIbHOW pedJIeKCHM KaK OCO3HAHHUs COBEPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMW, MCIOJb30BAThH
npuéMbl pedIeKCHH JIJIsl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB IE€ATEIbHOCTH.

IIpunsiTue ceds1 U APyrux:
MIPUHUMATH €051, TOHUMAsI CBOM HEJOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U ApT'YMEHTBI IPYTUX MIPH aHAIKN3€ Pe3YJIbTaTOB JIEATeIbHOCTH;
IpU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIIMOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MTO3UIIUU JPYTrOro YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOYAIOT cnenuduueckue g ydyebHoro mpeamera «buonmorus» HaydHble
3HAHWS, YMEHUS U  CIOCOOBI  JCHCTBMIA 1O  OCBOCHHIO, HWHTEPIPETALUU
U TpeoOpa30BaHUIO 3HAHWMA, BUIBI ACSITEILHOCTH TO TOJYYCHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IUYHBIX YYEOHBIX CHUTYyallUsAX, a TaKke B peaJbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Ouojorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl IPEJCTABICHBI M0 TOAAM O00yUYEeHHS.

[IpeameTHbIe pe3yabTaThl 0OCBOEHUS yueOHoro npeaMera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTHU B CHCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUSA, O BKJIAJAEC POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
OMOJOrOB B pa3BUTHE OHWOJOTMH, (PYHKUMOHAIBHOM TIpPaMOTHOCTHM YEJIOBEKa
JUISL PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJACP)KaHUE OMOJOTUYECKUX TEPMHUHOB U TMOHATHH: JKU3Hb,
KJIETKa, OpraHu3M, MeTadomm3M (0OMEH BEIIECTB M MPEBpaIleHue dYHEPTHH ), TOMEOCTa3
(camoperysiius), YpoBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCITPOM3BEICHHUE
(perpoayKIus), HacIeACTBEHHOCTh, M3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHE WU3Jaratb OWOJOTHMYECKHE Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsA, IEHTPAJIbHAS JI0rMa MOJEKYJSIpHON Owosoruu), 3akousl (I'. Mengens,
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T. Moprana, H.1. BaBuiioBa) u ydenus (0 LEHTpax MHOT000pa3us M MPOUCXOXKICHHS
KyJabTypHbIX pacTeHuid H.M. BaBuioBa), omnpenensiTe TpaHUIbI UX NPUMEHUMOCTHU
K JKHBBIM CUCTEMAM;

YMEHUE BIAJE€Th METOJAAMHM HAYYHOTO IO3HaHWS B OWOJIOTMU: HAOJIOJEHUE
U ONHCAHHWE >KHUBBIX CHCTEM, MPOLECCOB W SBJIECHUM, OpraHu3alus WU IPOBEICHHE
OMOJIOTMYECKOr0 JKCIEPUMEHTA, BBIIBUKEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIy HCCIEAyeMbIMH BEIMYMHAMHU, OOBSCHEHHE NOJYyYEHHBIX pE3YJbTATOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH U 3aKOHOB, YMEHHE J€NaTh BBIBOJIbI
Ha OCHOBaHWH IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE IPU3HAKKM BHPYCOB, KJIETOK IPOKAPUOT
U DYKapuoOT, OJHOKIETOYHBIX W MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
nmporeccoB: OoOMeHa BEIIECTB W NPEBpAIlCHHs] SHEPruuM B KIETKe, (PoTocuHTE3a,
IIJJACTUYECKOTO " DYHEPreTUYECKOTO oOMmeHa, XEMOCHHTE3a, MHTO34,
Me€i03a, OIUIOAOTBOPEHHUS, Pa3MHOMKEHHUS, WHIAWBHAYAIbHOTO pAa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPHUMEHATh TMOIYYEHHbIE 3HAaHUA I OOBSICHEHUS OHOJIOrMYECKUX
IIPOLIECCOB U SIBJIICHHM, JIJISl IPUHSTHUS MPAKTUYECKUX PELICHUI B ITOBCEIHEBHOM KU3HU
C LIEJbI0 00ecTieueH s 0€30MaCHOCTH CBOETO 3[J0POBBS U 3/I0POBbSI OKPYKAIOLUX JTOACH,
COONIOAEHUS HOPM TPAMOTHOTO TIOBEACHHMS B OKpYXalolleld MpUPOAHOU cpee,
NOHUMAaHHE HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHON OMOJIOTHU U
OMOTEXHOJIOTUHI JUIsl palliOHATBHOTO MPUPOIONOJIb30BAHUS;

YMEHHE pellaTh 3JE€MEHTapHbIE F'€HETUYECKHUE 33Ja4yd Ha MOHO- U AUTHOpPUAHOE
CKpELIMBaHUE, CIEIJIEHHOE HAacleA0BaHNUEe, COCTABJIATh CXEMbl MOHOTHOPUAHOIO
CKpELIMBAHMS ISl IPEICKA3aHUs HACIIEIOBAHNS ITPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOPHBIE U MPAKTUUYECKHE PabOThI, COOIOATh MpaBHiia
npu padoTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKM  OLEHHMBaTh W  HMHTEPIPETHPOBATH  MHGOPMALIHIO
OMOJIOTMYECKOr0 COAEPKAHMS, BKIIOYAIOU[YIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeicTBa MAacCOBOW HMH(OpPMALMM, HAYYHO-TIOMYJSIPHBIE MaTepHalbl),
TUYECKHE aCMEKThl COBPEMEHHBIX HCCIEAOBAaHMM B  OWOJIOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJIOTHYECKYI0 MH(OPMAIINIO W3 HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHATUMHBIN annapat OMOJOTUH.

[IpenmeTHblE  pe3ynbTaThl  OCBOGHHUA  yuyeOHoro mnpeamera  «buosorus»
B 11 Ki1acce DOIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMHU COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI
MHpa U HAy4yHOTO MHUPOBO33PEHMS, O BKJIAJ€ POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OWOJOrMH, (PYHKIUMOHAILHOM TI'pPaMOTHOCTH YeJIOBEKa
JUISl peLIEHUs] )KU3HEHHBIX 3a/1a4;
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YMEHHE PACKPBIBATh COJEPKAHUE OMOJOTUYECKUX TEPMUHOB M TOHSITHH: BHJI,
NOMYJISAIUs, TEHOPOHJ, DBOJIONMUSA, JBIKYIIHE CHIbI ((PaKkTOpbl) SBOJIIOIHH,
IPUCIIOCOOJIEHHOCTh  OPraHU3MOB, BHUJ000pa30BaHME, JKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOJYIICHThI, KOHCYMEHTBI, PEIYIICHThI, LIETH MUTAHUS, DKOJIOTUYECcKas
nMpamMujia, OUoreoieHos, onocdepa;

yMEHUE u3Jaratb Ouonornyeckue Teopuu (dBosrormonHas teopust Y. JlapBuHa,
CHHTETUYECKAs TEOpHUsl DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrBa K.M. bapa, dyepenoBaHMs TJIaBHBIX HANpPaBJICHWN MW IMYTEW SBOJIIOIUU
A.H. CesepuioBa, yuenus o 6uochepe B.M. BepHaackoro), onpeaensarb rpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAaJE€Th METOJAAMHM HAY4YHOTO TMO3HaHHs B OWOJOTHU: HAOIIOJCHUE
U OIMCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB M SBJICHUN, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISBICHUE 3aBHUCHUMOCTHU
MEXIY HCCIEIYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUM, TEOpPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIBI
HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJICSTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOIIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIIECACTBEHHON M3MEHYMBOCTHU, ECTECTBEHHOTO
oTOopa, BU1000pa30BaHus, IPUCIIOCOOJIEHHOCTH OPTaHU3MOB, 1EUCTBUS SKOJIOTMUECKUX
(GbakTOpOB Ha OpraHM3Mbl, TMEPEHOCAa BEIIECTB W IOTOKA JHEPTHU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHUI B IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB U
OMOreoXMMHUYECKUX ITUKIIOB B Onocdepe;

YMCHHE TIPUMCHATH TIOJTYYCHHBIC 3HAHUSA I OOBSICHEHUS OWOJOTHYECCKUX
TIPOIIECCOB | SBJICHUH, JIJISl IPUHATHS TMPAKTHYCCKUX PEIICHUN B IMTOBCEIHEBHOM KU3HH
C IIEJTBbIO 00ecTieueHu st 0€30IMaCHOCTH CBOETO 37I0POBbS U 3/I0POBbST OKPY>KAIOIIHNX JIFOACH,
COOMIOZCHUS HOPM TPAMOTHOTO TIOBEICHHMS B OKPYXKAIOIIEW MpUPOIHON cpere,
MOHUMAaHHE HeOOXOJUMOCTH HCIOIB30BAHUS JOCTUKEHUI COBPEMEHHON OMONIOTHH AJIst
PaLMOHAIILHOT O TIPUPOOIIONb30BAHMS,

YMEHHE peliaTh »SJIEMEHTapHbIE OWOJOTHYECKHE 3aJauyM, COCTaBIATh CXEMBbI
MepeHoca BEUIECTB U PHEPTUU B IKOCUCTEeMax (LM MUTaHu);

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOThI, COOMIOAATh MpaBuia
npu padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0OBAaHUEM;

YMEHHE  KPUTHYECKM  OIEHHMBATh W  HMHTEPIPETHUPOBATH  MHGOPMAIIHUIO
OMOJIOTUYECKOTO COJCPIKAHMSI, BKIIOYAIONIYIO ICEBAOHAYUYHbIC 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOM HWH(OpMAaIMM, HAayYHO-MOIYJSIPHBIE MaTepHhabl),
paccMaTpHuBaTh TII00aTbHBIC SKOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 WH(DOPMAIINIO W3 HECKOJbKHUX HMCTOYHHKOB, TPAMOTHO HCIIOIH30BATh
MOHATUWHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aesioB U TEM [IporpammMHoOe congepxanue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme | buonorus kak Hayka. CBs3u 6uonoruu PackpeiBath cogepxanre TEpPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMU U MIOHSITUM: HAYYHOE MUPOBO33PEHUE,

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHU, Hay4JHas KapTHHA MUpA, HayYHbII METOJ,
bumocodueii, peurueii, STUKOM, THIOTE34, TCOPHUs, MCTOIBI
5CTETHUKOM U mpaBoM. Ponb 6uosoruu HCCICOBAHUA.
B (DOPMHPOBAHHH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAYKYy,
KapTuHbI Mupa. Cucrema OMOIOTMYECKUX :TRSEZHHHE;HE;;zngﬁ ?{;T;HTB
Hayi. paszzenbl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YUCHUS.
llopmpemuw: 1. lapeu, I'. Mennens, Ha3selBaTh BaKHENIINE OTPACIH
H. K. Konenos, [Uk. Yorcon n @. KpuK. | Gyonornuecknx sHanmit n 3azaum,
Tabauywvl u cxemolr: «MeTOIBI IO3HAHUS crosimme nepes Guonorueit XXI B,
YKUBOU MPUPOJIBI»

1.2 | Meroapl no3HaHUs 1 Merozapl no3HaHUSA JKUBOU IPUPOBI PackpeiBaTh conep:kaHue TEPMUHOB U

YKABOU TIPUPOABI

(mabmroieHre, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccupukanus,
MOZEIUPOBAHUE, CTATUCTUYECKAS
00paboTKa JaHHBIX).

Hemoncmpayuu:

MOHSATUI: HAYYHBI METOJ, METOIbI
HCCJICOBaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHMS )KMBOM TIPUPOJIbI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHNE, U3MEPEHUE,
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Tabauywl u cxemwvl: «KMETOIBI MO3HAHUS
YKUBOU MPUPOJIBI».

Jlabopamopuwvie u npakmuueckue
pabomui:

[TpakTuueckas padora Ne 1.
«/cnonb30BaHKe pa3IMIHBIX METOIOB
PU U3Y4€HUU OUOJIOTMYECKUX
O0OBEKTOBY

KJ'IaCCI/I(i)I/IKaHI/ISI, MOJCIMPOBAHHUC,
CTaTUCTHUYCCKAsA 06pa60TI<a JaHHBIX

Hroro yacoB no treme

2

Tema 2. 7KuBble CHCTEMbI H MX OPTraHU3ALMS

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3Yy4YCHUE

1

JKuBbie cucteMbl (OMOCHCTEMBI) Kak
peIMeT U3y4eHus: OUOJIOTHH.
OTanume )KUBBIX CUCTEM

OT HEOPraHUYECKOW TPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anv OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMH,
MONYJIALIMOHHO-BU0BOM,
HKOCUCTEMHBIN (OMO-TEOIICHOTHYECKHH),
OrochepHBI.

Hayxkwu, uzydaroniye OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3ALNU.
Hemoncmpayuu:

Tabauyst u cxemol: «OCHOBHBIS
MIPU3HAKU JKU3HWY, «Y POBHU

PackpriBaTh conepikaHne TEPMUHOB U
MOHSATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KHBBIX CUCTEM,
oOMeH BEIIeCTB, Pa3MHOXKEHHE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCHUMOCTb, YPOBHH
OpraHu3aIuy Xu3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHMu3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsI YTIOPSA0YCHHOCTD,
caMOperyJsiius, UepapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApaKUMOCTh, ABHKCHUE,
roMeocTas, pocT U pa3BUTHE,
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OpraHu3aluy >KUBOU MPUPOIBD».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHIUBOCTb,
ABOTIONMS (TIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBOIUTH IPUMEPHI OHMOCHUCTEM
pPa3HOTO YPOBHS OpraHU3aIluu U
CpPaBHHMBATh TPOSBIICHUS CBOHCTB
’KMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MTPOIECCHI,
MPOTEKAIOIINE B OMOCHUCTEMAX:
O0OMEH BEIIECTB U MIPEBPALLIEHUE
SHEPTUHU, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJISIINS, Pa3BUTHE.
Cobumonats npaBuiia 0EpesKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hroro uacoB o teme

1

Tema 3. XumMu4yeckunui COCTaB U CTPOCHHE

RJIE€TKHU

3.1

XUMHUYECKHUNA COCTaB
KkieTku. Boma n
MHUHEPAIbHBIE COJIU

1

XHUMHUYECKUN COCTaB KJICTKH.
XUMHUYECKHE IIICMEHTHI:
MAaKpO3JIEMEHTBI, MUKPOIJIEMEHTBIL.
Bona n MuHepanbHbBIE BELIECTBA.
DYHKIIUY BOJIBI U MUHEPAIbHBIX
BellleCcTB B KieTke. [lonnepxxanue
OCMOTHYECKOI0 OaJiaHca.
Jemoncmpayuu:

Juacpammer: «Pactipenenenue
XUMHUUYCECKHX DJIEMECHTOB B HE)KHBOU
npuponae», «Pacnpenenenne XuMmu4eCcKux

PackpeiBaTh conmepikaHue TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOJJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJIEKYJIa
BOJIBI KaK JUTIOJNb, BOJOPOIHBIC CBS3H;
ruapoduIbHBIC U THAPOPOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KHBOTO.
Pacripenensate XuMHIECKHE 1EMEHTHI
10 TPyIIaM B 3aBUCHMOCTH
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DJIEMEHTOB B KMBOM MPUPOJIIEN.
Tabnuywl u cxemor.: «Ilepuoamaeckas
Ta0JIMIIa XUMHUYCCKUX DJIEMEHTOBY,
«CTpoeHHrE MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCpU30BaATb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BbIsBIATE CBSI3B MCIKIOY COCTaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHWYCCKOI'O
COCAUHCHUA U €TI0 (1)YHKLII/I$[MI/I B KIJICTKEC

3.2 | benku. CocraB u benkxu. CoctaB u cTpoeHHe OENKOB. PackpbiBaTh conepkaHUE TEPMUHOB U
CTpoeHue OeIKoB AMUHOKHUCIOTBI — MOHOMEPBI OEIIKOB. HNOHATUI: O€JKH, NOJIUMEPBI, MOHOMEPBI,
He3ameHnumble U 3aMEHUMBbIE aAMUHOKHCJIOTBI, IENTUIHAS CBSA3b,
AMUHOKHCIIOTbl. AMMHOKHUCIIOTHBIN HNOJUMENTH, ACHATypaLusl.
COCTaB. Y POBHHU CTPYKTYpPBbI OEIIKOBOI XapakTepu3oBaTh OEIKHU KaK KJIace
MOJIEKYJIbI (MIepBUYHAsA, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUIA;
TPETHYHAs U YETBEPTUYHAS CTPYKTYpa). | KIacCU(PHUIMPOBATH UX MO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOPUILIIpHBIE OETIKH),
buonorunueckue GpyHKIUNA OEIKOB. MEPEUUCTISATh U XapPAKTEPU30BATh
Jemoncmpayuu: GyHKIMN OEIKOB
Tabnuywvr u cxemol: «CTpoeHne
MOJIEKYJIBI OCIIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsbl
3.3 | ®epMeHTHI — depmMeHTH — OMOIOTUYECKUE PackpeiBaTh conepxaHne TEPMHUHOB H
Oounonorunyeckue KaTajau3aTopsbl. HNOHATUIN: (PEPMEHTHI, aKTUBHBIN LIEHT,
KaTajau3aTopbl CrpoeHue gpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas ClieUU(PUUHOCTb,

cyOcTpaTHas Crieru@UIHOCTD.
KodepmenTsl. Butamunsl.
Otnmnunsa pepMeHTOB

OT HEOPraHMYECKUX KaTaITH3aTOPOB.

Ko(epMeHThI, OETTKU-aKTUBATOPHI U
OENKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYHUS (EPMEHTOB

OT HEOPraHWYECKUX KaTaln3aTOPOB.
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Hemoncmpayuu:

Tabnuywvl u cxemvi: «CTpoeHUe
dbepmeHTay.

Obopyoosarue: 000pyI0OBaHNE
JUISL TIPOBECHUSI HAOTIOICHUM,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

Jlaboparopnas padota Ne 1. «3yuenune
KaTaJTUTUICCKON aKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIIIa3hI
WJIA KaTajiasbl)»

OOBsCHATH poiib (HEPMEHTOB

B ()yHKIIMOHUPOBAHUU KHUBBIX CUCTEM,
B [IPOMBIIIUIEHHOCTH, B MEIULINHE,

B IIOBCEJHEBHOM JKMU3HU YEJIOBEKA

3.4

VrneBonasl. JInmmmnael

VYTIIeBoABI: MOHOCaXapHU bl (TITFOKO3a,
pub03a u Je30Kcuprdo3a), Aucaxapuibl
(caxapo3a, JJakTO3a) U MoJIMcaxapu/ bl
(KpaxmaJ, TJIMKOTEH, LEJUITI0I03a).
buonorunueckue GyHKIIUMA YTIIEBOJIOB.
JIMmuaeL: TPUTIALEPUIBI,

dboch oMUl CTEPOUIBI.
['uapodunbHO-rUAPOPOOHBIE CBOKCTRA.
buonornueckue QyHKIIMN JTUTINA]IOB.
CpaBHeHUE yrieBoAOB, OCIKOB U
JUMHUAOB KaK UCTOYHUKOB YHEPTHUHU.
HHemoncmpayuu:

Tabauyst u cxemol: «YTICBOIBI,
«JIunuae).

Obopyoosanue: 000pyTOBaHHE

PackpeiBaTh copepxaHue TEPMUHOB H
TTOHATHUH: YTIICBOIBI, MOHOCAXAPHIBI,
Ucaxapuabl, TOJMCcaxapuabl, TIIIOK03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IeJTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JUNUABL, TPUTIMLIEPUABI (KUPbI, Macia),
dhochoaunuabl, CTEPOU/IbI.
XapakTepu30BaTh YriaeBOAbI, JIUITHIbI
KaK KJIacC OpraHMYE€CKUX COCTUHEHUN.
KnaccudunmpoBaTs yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIINH
VIJIEBOAOB U JIMIHUIOB.

Cxemarnuecku n300paxaTb CTPOCHHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB
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JUUISl TPOBEICHUST HAOJII0ICHU,
U3MEPEHUH, SKCIIEPUMEHTOB

3.5 | HyknenHoBbIe Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHre TEPMHUHOB H
KUCIOThL. ATD Hykneotuasl — MOHOMEDHI MOHSTHUH: 1e30KCUPUOOHYKIIEUHOBAS
HYKJIEMHOBBIX KUCJIOT. CTpoeHue u kucnota (JIHK), pubonyknennonas
dbyaknuu JJHK. Ctpoenune u pyHkimm kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. [OJIUHYKJIEOTUAHAS LElb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢bynkiuu JIHK (xpanenue u nepegava
M. Yunkusnc, P. @paHkiuH. HACJICJICTBEHHONW MH(OPMAIINH); BU/IBI
Tabnuywl u cxemol: PHK (undopmanrionnas, TpaHCOpTHas,
«HyxnennoBble kucnotsr; JJHK», pubocomanbHast); aneHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoneKyinsl ATO». XapaKkTepU3UpOBaATh HYKIIEMHOBBIE
ObopyoosaHue: CBETOBOI MUKPOCKOII, KHCJIOTBl KaK XUMUYECKHE COETUHEHUS U
MHUKPOIIpENapaThl HOCHTEIIN HACJIEICTBEHHON
uHpopmaruu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIeKy1 HyKJIenHOBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJIEOTH/IOB, MOJIEKYJl HYKJIEHHOBBIX
kucior, ATD
3.6 | Ucropus n Meroasl [{uTosiorns — HayKa O KJIETKE. PackpbiBaThk conep:kaHue TEPMUHOB U

WU3Y4YECHUS KIIETKH.
Kinerounas teopus

Kierounas teopust — nmpumep
B3aMMOJICHCTBUS UIeH U (PAKTOB
B HAYYHOM ITO3HAHWH.

IIOHSATHMN: KJIETKA, LIUTOJIOTHS;
PacKpbIBAaTh COJECPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHH.
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MeTobl U3y9eHHS KIETKH.
Hemoncmpayuu:

Tlopmpempi:

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

M. Ineitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpPOIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepHaIbHBIX KIIETOK;
pPUCYHKU ¢ MHUKpodoTorpadusmu
KJIETOK, TMOJTY4YE€HHbBIE C ITOMOIIbIO
CBETOBOI'0 U 3JIEKTPOHHOI'0 MHKPOCKOMA

[lepeuncnate 1 XapakTepu30BaTh
OCHOBHBIE METO]Ibl U3yUEHUS KIETKH:
(TpUroToBIIEHUE CPE3OB,

OKpalllBaHHE, MUKPOCKOIIHPOBaHHE,
HeHTpU(YTUpOBaHUe, KyJIbTHBUPOBAHNE
KJIETOK U TKaHew)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBasi CUCTEMA

KieTka kak 1ejaocTHas )KUBasi CUCTEMa.
OO1Me NpU3HAKU KIETOK: 3aMKHYyTasl
HapykHast MmeMOpaHna, mojekyinbsl JJHK
KaK F€HETUYECKUI armapar, CucteMma
cuHTe3a Oenka. TUIbl KIeToK:
HYKapUOTUYECKAS] U TPOKAPUOTUUECKAS.
Oco0eHHOCTH CTpOEHUS
MPOKAPUOTUUECKON KIIETKHU.

Kinerounast crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOM KIieTKU. OCHOBHbBIE
OTJIMYUS PACTUTENLHOM, >KUBOTHOM U
rpubHOM KieTku. [loBepXxHOCTHBIE
CTPYKTYPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIMKC, UX (YHKIIHH.
[InazmaTnyeckas MeMOpaHa, ee CBOMCTBa

U QYHKIUU.

PackpeiBaTh comepkaHue TEPMUHOB U
MOHATHUH: KJIETKU (dyKaprHoTHIeCcKas,
MPOKApUOTHIECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (1ia3maieMMa), FIIMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIM,
aKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MMUHOILIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOMI.

CpaBHHMBATh MEXAY COOO0M
IYKAPUOTHYECKHUE U POKAPUOTHICCKUE
KJIETKH; OTMEYaTh CXOJACTBO M Pa3Iudus
B CTPOEHHUHM KJIETOK OaKTepui,
KUBOTHBIX, PACTCHHI B TPHOOB
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Hemoncmpayuu:

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

T. [lIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabnuywvl u cxemvi: «CTpoeHue
YKapUOTHYECKON KJIETKNY, «CTpoeHue
KUBOTHOM KJIeTKN», «CTpoeHue
pacTUTENbHOUN KiIeTkn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKPOIIPENapaThl paCTUTEILHBIX,
YKUBOTHBIX U OaKTepUaTIbHBIX KJIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTonnazma u €€ OpraHOUIbI.
OnnomeMOpaHHbIE OpPraHOUIbI KJICTKHU:
OIIC, anmapar ['onbKu, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOU/IbI KIIETKU:
MUTOXOHJIPUH, TIACTUIBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimmactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIE€TOYHBIN LIEHTD,
LHEHTPUOJIU, PECHUUKH, KTYTUKH.
ODYHKIMU OPraHOMAOB KIIETKH.
Bxirouenwust.

Snpo — perynsTOpHBIN LEHTP KIETKH.
CrpoeHnue anpa: siaepHas 000J04Ka,
KapuoIyia3mMa, XpOMaTHH, SIIPBIIIKO.

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHATHUH: IUTOIJIa3Ma, OpTraHOW/IbI,
sHjorazmMarudeckas cetsb (II1C),
anmapat ["onbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHIPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HeHTp (LIEHTPOCOoMa), PECHUYKH,
KT'YTUKU, BKIIOYEHUS, SJIPO, s/IepHas
000JI04Ka, Kapuoria3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPHOTHICCKOM
KJIETKH 110 U300paKEHUSAM U

Ha MHUKpOTIperapaTax;
KJIaCCU(UIIMPOBATH OPTaHOU]IbI
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Xpomocomsl. TpaHCIIOpT BENIECTB

B KJIETKE.

Hemoncmpavyuu:

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

T. llIBann, M. Ilneiinen, K. bap,

P. Bupxos.

Tabnuywvl u cxemsvi: «CTpoeHue
HYKapUOTHYECKOM KIETKMN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHUE
pacTuUTeIbHON KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKOUN KIIETKI,
«CTpoeHHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomul:

JlabGoparopnas pabota Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpPOIIpENapaTax U UX OMUCAHHE

B 3aBHCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHust (0THOMEMOpPaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
ONMUCHIBATh (DYHKIIMH KaKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KJICTOYHOE AP0 KaK
MECTO XpaHEHHUsl, mepeaaun (yIBOeHue
XpOMOCOM) U pealin3aluu
(TpaHCKpUIILIKSI) HACIEACTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncnsaTh ¥ OMUCHIBATH KOMITOHCHTHI
a5pa 1 ux pyHKUIHH;

CxemMaTU4HO U300pakaTh CTPOCHUE
PACTUTENBHOM U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TPaHCTIOPTa BEIIECTB B KIIETKE

Htoro 4yacoB no teme 8

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BemiecTB, UM METa00IU3M. PackpsiBaTh copep:kaHe TEPMUHOB U
[Tnactuueckuit Accumunsanus (T1IacTUYECKU 0OMEH) MOHSITUI: OOMEH BELLECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUSA (PHEPreTUUEeCKU MpeBpalleHue SHEPrun (METadoIU3M),
XeMOoCHHTE3 oOMeH) — JBE CTOPOHBI €TUHOTO ACCUMMJISIIINS, TUTACTUIECKUI OOMEH,

36



®denepanpHas padodas mporpamma | buonorus. 10—11 kmaccer (6a30BbI yPOBEHB)

nporuecca metadbonusma. Poib 3akoHOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHUMaHUU MeTabonu3ma. Turbl
oOMeHa BEeIECTB: aBTOTPO(PHBIN U
rerepotrpodusiii. Pons hepmenToB

B OOMEHE BEIIECTB U MPEeBpPaLICHUN
sHEpruu B kierke. DOTOCHUHTE3.
CaeroBas 1 TeMHOBast (a3l
¢dorocuntesa. Peakiuu gorocunresa.
O dexTrBHOCTH HOTOCHHTESA.
3HayeHue POTOCUHTE3a JJIsl )KU3HU
Ha 3emJyie. BisiHue yciioBHil cpebl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HAUEHUE XEMOCHUHTE3a
IS KM3HU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabnuysl u cxemol. «XIJIOPOIIACTY,
«DOoTOCHHTE3»

JTUCCUMWISIIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocunHTE3, POTOIM3,
dhochopunrpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

OnuceiBath (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
dbaze.

BbISBIIATE NPUYMHHO-CIIEICTBEHHbBIE
CBSI3U MEK/]y MOTJIOIIEHUEM COTHEUHOM
SHEPTUU XJIOPODUIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJIHBIC BEIIECTRA,
KOHEUYHbIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUSI PEAKLIMN CBETOBOM U
TEMHOBOM (a3bl (OTOCHHTE3A;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OneHuBaTh 3Ha4eHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIsl )KU3HU Ha 3emiie

4.2

DHEPreTuYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Pacieryienye BEIIeCTB, BBIJACICHUE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpokenueu ero BUbl.

PackpbiBaTh conep)kaHre TEPMUHOB U
MOHSATUI: SJHEPreTHUECKUIT OOMEH,
IJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CHOUPTOBOE OpOXKEHUE, OMOJOTHYECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue, uim
KJIETOUHOE JibIXaHue. OKHUCIUTEIbHOE
dbochopunrpoBanue. DPHEKTUBHOCTH
AHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauysl u cxemol: « TUIIBITUTAHUS,
«Metabonuszm», « MUTOXOHAPUSIY,
«IDHEPreTUYeCKUuii 0OMEH»

TUCCUMUJIISIIUS, (PEPMEHT.
XapakTepnu3oBaTh OOMEH BEIIECTB U
MpeBpallieHrue YHEPruu (MeTaboIN3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuyucnsate ocoOGeHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOTO
oOMeHa B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXKIY HUMH.

Paznmuuate TUmel 0OMeHa BEIecTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTPOQHBIA.

OnuchIBaTh 3TaIbl SHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh peaKkUy IIIUKOIN3a,
OpoXKeHUs, KJIETOUHOTO JbIXaHUS;
BBISIBJIATh TIPUYUHHO-CJICICTBEHHbIC
CBSI3M MEX]y TJIMKOJIU30M, KIETOYHBIM
JIbIXaHUEM U CUHTE30M MOJIeKyn1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTh
OECKHUCIOPOTHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peakunyu MaTpu4HOro CMHTE3A.
['enernueckas unpopmanus u JTHK.
Peanmu3anus reneTnyeckon
uH(dOpMAaIH B KIIETKE.

PackpeiBath copepkaHne TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUTIIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTnueckuii Ko4 M Eero CBOMCTBA.
TpaHCKpUIILIUS — MATPUYHBIA CUHTE3
PHK. Tpauncnsimus — 6rocunTes Oenka.
Otanel TpaHcaauu. KogupoBanue
aMUHOKHCIOT. Posib pubocom B
OouocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konb1os.

Tabauywvt u cxemvi: «Ctpoenne JJHK»,
«CtpoeHue u pyHKIHOHUPOBAHHUE T'€HAY,
«Cunres Oenkay, «Permmukamus JJTHKy,
«['eHeTnuecknil KOmI».

ObopyoosaHue: MOJICTU- aANTUTUKAIIUNA
«Y nBoenue JJHK u Tpanckpunums,
«buocunTEe3 OCIKaY

pubocoMa, IIeHTpaJibHAs 0TrMa,
MOJIEKYJIsipHasi OMOJIOT U

OnpenensaTe CBONMCTBA TEHETHYECKOIO
Koza (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATBHOCTb,
HEIEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aliu
HacJIeICTBEHHON MH(OPMALIUY B KIIETKE.
CpaBHUBATh peakUUU MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kietke

4.4

Hexnerounsie
(OpMBI KU3HU —
BUPYCBI

Hexnerounbie ¢OpMbI KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. . UanoBckuii). OcobeHHOCTH
CTPOEHUSI ¥ ’KU3HEHHOT'O LIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
YKABOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc ummynonedunra

yenoseka (BUY) — BozoyauTens CITNa.

OOpaTtHast TpaHCKpUIILMS, PEBEPTa3a U
uHTerpasa. [lpopunaktuka
pacnpoCTpaHEHHs] BUPYCHBIX
3a00JIeBaHUl.

PackpbiBaTh conaep)kaHue TEPMUHOB U
MOHATUI: BUPYC, BUPYCOJIOTHS, KaIllCUJ,
OakTepuodar, BUpyc UMMyHOehUIINTA
yenoBeka (BUY), oHKOreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (OPMY JKU3HU;
OCOOCHHOCTH CTPOCHHUS U
KU3ZHEJIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukHn), 6akrepuodar, BUY.
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Hemoncmpayuu:

Hopmpemui: J1. . VIBaHOBCKHUI.
Tabnuywvl u cxemvi: «Bupycobi»,
«bakrepuodarny; «Ctpoenue u
*ku3HeHHbI ki Bupyca CITM/]a,
OakTepuodara.

ObopyoosaHue: MOJIETb CTPYKTYPbI
JIHK; MarauTHas MoJie/ib-anIIMKaIus
«CTpoeHUE KIETKH»

OO00CHOBBIBaTh U COOJIOIATh MEPHI
MpOQUIAKTUKN PacCTPOCTPAHCHUS
BUPYCHBIX 3a00JIEBAHUI
(pectiupaTopHbI€, KETYTOUHO-
KHUIIICYHbIC, KJICIICBOM JHIIChATUT,
BUY-undexums)

Hroro yacoB no treme

6

Tema S. PazMHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUuTO3

1

KI1eTOUHBII UK, WK )KU3HEHHBIN [TUKIT
kietku. arepdaza u MuTo3.
I[Iporneccol, mporekaronire B HHTEpdase.
Pennukanys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMIHBIN ¥ TaIlIOMIHBIN
XPOMOCOMHBIE HA0OPBIL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y UHJYBUIYAJIbHOTO Pa3BUTHUS
OpraHu3MoB. JleJeHne KIETKA — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA PA3HBIX CTAIUSX
MHUTO3a. BUOJIOrHYecKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKU —
arorTo3.

PackpsiBaTh conep:kaHlE TEPMUHOB U
MOHATHUH: KJIETOYHBINA UK, UHTep(da3a,
peayIuIMKanus, XpoMocoMa, KapuoTHIIL,
ranjJouHBINA, JUTLIONTHBIM
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTajauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchiBaTh )XKM3HEHHBIN ITUKIT KJIETKU;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO ITUKIIA,
CpPaBHHMBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHMBAThH CTaIMA MHUTO3A.
Paznuuaths Ha MUKpoIpenaparax
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Hemoncmpayuu:

Tabauyvt u cxemol: «KIICTOUHBIIN LIHKID»,
«Permukanus JJTHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeNb-aNTUIMKAIUS «JleTIeHne KIeTKu»;
mojens JJTHK.

ObopyoosaHue: CBETOBOM MUKPOCKOI U
Mukponpenapat «Kapuoknunes B KJIeTKax
KOpEIIKa JIyKa.

Jlabopamopusvie u npakmuueckue
pabomur:

Jlaboparopnas pabota Ne 3.
«Habmronenue MuTo3a B KIETKax
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKPOIIPENapaTax»

Y PUCYHKAaX CTaJuU MUTO3A.
PackppiBaTh OMOIOrHYECKUN CMBICT
MHTO3a

5.2

Dopmel
Pa3MHOXEHUS
OpraHU3MOB

dopMBbI pa3MHOKEHHST OPTaHNU3MOB:
Oecroyioe 1 IMOJIOBOE.

Buasr 6ecrionoro pa3MHOKEHHS:
JIeJIEHHE HaJBOE U TIOYKOBAHUE OTHO-
Y MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHuUE,
BEreTaTHBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpPTaHU3MOB, €TI0 3HAUYCHUE

JUISL CEJICKIIHH.

[TonoBoe pa3MHOXKEHHE, €ro OTIMYUS
oT GecroJoro.

Hemoncmpayuu:

PackpsiBaTh comep:kaHle TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
AUIIEKIIETKA, CIEPMATO301/1, 3UT0Ta,
JIeJIeHUEe HaJIBOE, TOYKOBAHUE,
criopyJisinusi, parMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, MOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabnuywvl u cxemvl: «OOPMBL

PAa3SMHOKCHUA OPIraHU3MOB), «I[BOfIHOG

OIJIOJIOTBOPEHUE Y LIBETKOBBIX
pacTteHuiy, «Jlenenue KieTku
OakTepumny, «BeretaTuBHOE
pa3MHOXEHHE pacTeHui», «CTpoeHue
MTOJIOBBIX KJIETOK)

XapakTepru30BaTh 0OCOOCHHOCTH

1 3HaYeHue 0eCIIo0oro U MoJI0BOTO
CIIOCO0OB Pa3MHOKCHHSI.

Briaensate BUABI OECIIONOro
Pa3MHOXXCHHUS; BBISBIISATH B3aHMOCBSI3H
Mex Ty opMaMu U criocobamu
Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM
3HAYCHUEM.

Bragers npuémamMu BEreTaTuBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX PACTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh IOJIOBBIE KJICTKH:
STUIEKIJICTKH, CIIEPMATO30H/IbI;
BBISIBJIATH OCOOCHHOCTH

HX CTPOCHUS

53

Meiios

Meiio3. Ctanuu meiio3a. [Ipoueccsi,
MIPOUCXOAAIINE HA CTAIUSAX Meio3a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cMbICI
Y 3HAYCHUE MEHO03a.

Hemoncmpayuu:

Tabauyst u cxemol: «JleIeHUE KICTKI,
«Menos».

Obopyoosanue: moaens JIHK;
MarHuTHAas MOJIEIb-allIUIMKAITUS
«JleneHue KICTKN

PackpsiBaTh conepxaHue TEPMUHOB H
MMOHSTHI: MEH03, KOHBIOT AU
XPOMOCOM, TIEpEeKPECT (KPOCCUHTOBED)
XpOMOCOM, T'aMETBI.

XapakTepu3oBaTh MEHO03 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; OMKUCHIBATh MEN03
[0 CTaJWsIM; CPAaBHHBATh CTaJIMU M€Eil03a
Y MUTO3a.

Paznuuate Ha pucyHKax cTaauu Meno3a;
pacKpbIBaTh OUOJIOTMYECKOE 3HAUEHUE
Meio3a
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5.4 | Obpa3oBanue u ["ameTorenes — mpouecc o0pazoBaHus PackpbIBaTh coniep)kaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KHBOTHBIX. IIOHATUI: TAMETOT€HE3, CIIEPMATOrEHE3,
KJIETOK. [ToJstoBBIE KENIE3bl: CECMEHHUKH U OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnogoTBopeHue anyHuKkd. OOpa3oBaHuE U Pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJbIIA.

MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
ANUIIEKJIeTKAa) — CIEPMATOreHe3 U raMeToreHe3a y *)UBOTHBIX U €r0 CTauu;
ooreHe3. OcoO0EHHOCTH CTPOECHHUS [I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAWLIEKJIETOK U CIIEPMAaTO30HU10B. IPOLIECC UX Pa3BUTHS.

OnnonorBopenue. IlapreHorenes. CpaBHUBATH CIIEPMATOrE€HE3 U OOT'€HES.
Jemoncmpayuu: OnuceIBaTh OILIOIOTBOPEHUE,

Tabauyel u cxemvr: «IIpsmoen HenpsaAMoe | GMOIOTHYECKOE 3HAUCHUE

pa3Butue», «l'amerorenes OILIOJIOTBOPEHUS

y MIIEKOITUTAIOIIMX U YETIOBEKaM

Obopyoosanue: Mmosiens MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MUKporpenaparbl «CrepMaTo301/ibl

MJICKOIIMTAIOIIETOY, «SAMIeKIIeTKa

MJIEKOTUTAIOIIET 0.

Jlabopamopuvie u npakmuyeckue

pabomoi:

Jlabopatopnas padota Ne 4. «3yueHue

CTPOEHHMS MOJIOBBIX KJIETOK HAa FOTOBBIX

MUKpOIpernapaTax»

5.5 | UnpuBuayaneHOE NuauBuayanbHoe pa3BuTre (OHTOreHe3). | PackpbiBaTh cojepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAILHOE PA3BUTHE Y TIOHSITUI: OHTOT€HE3, SMOPUOTECHE3,
OpraHU3MOB (aMmOpuorenes). DTamnbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEPHI,

Pa3BUTHA Y IO3BOHOYHLIX KHMBOTHBIX!

MopyIa, 0JacTyna, 6JacToIelNb,
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IpoOJIeHUE, TacTPYIISIIUs, OpraHOTeHE3.
[TocTamOpuonanbHOE pazBUTHE. TUTIBI
MOCTAIMOPHOHAILHOTO PA3BUTHSL:
npsiMoe, HE MPsIMOe (JTMIMHOYHOE).
Bnustnue cpenpl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3BIBATH BPOXKJICHHBIE YPOICTBA.
Poct u pazButue pacteHuil. OHTOreHe3
LIBETKOBOT'O PACTEHUs: CTPOEHHUE CEMEHH,
CTaJuu Pa3BUTHS.

Hemoncmpayuu:

Tabnuyvt u cxemol: «OCHOBHBIE CTaIUU
oHTOreHe3a», «IIpsMoe u HemnpsiMoe
pa3BUTHE, «JIBOMHOE OIIOIOTBOPEHUE
Y LIBETKOBBIX PAaCTCHUI»

ractpyia, Helpysa, OpraHOTeHe3;
3apOJIBIILIEBBIC INCTKU: SKTOAEpMa,
Me30/1epMa, SHTO/IEpMa;
MOCTAIMOPHUOHAIILHOE Pa3BUTHE: MPSMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamop(do3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
3€pHO, CIIEPMUH, 3aPOJIbIIIEBBIA MEIIIOK,
JIBOMHOE OMJIOOTBOPEHUE.

Omnpenensats 3Tanbl YMOPUOHATILHOTO
pa3BUTHS XOPJOBBIX Ha CXeMaxX U
mperaparax ¥ OMUCHIBATH MPOLECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHMBaTh MEPUObI OHTOICHE3A;
psIMOE U HeMpAMOe (JIMUUHOYHOE)
MOCTAIMOpPUOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOrMYECKOE 3HAYCHUE
pa3BUTUS C METaMOPGH030M;
OTPHULATENBHOE BIMSHHUE AJTKOTOJIs,
HUKOTHHA U PYTUX TePaTOr€HHbBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIA
YeIoBeKa.

OnuceIBaTh NTPOLIECC JBOMHOTO
OIJIOJOTBOPEHHUS Y LIBETKOBBIX
pacTeHun

Hroro uacoB o reme
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Tema 6. HacsieicTBeHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB

6.1 | ['eneTuka — Hayka 1 [Ipeamer u 3a1a4u TEHETUKH. PackpeiBaTh conep:kaHlE€ TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nuronoruu u amMOopronorun MOHSATUH: T€H, TEHOM, T€HOTHII, ()EHOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHHH T€HETUKH. BKias XPOMOCOMBI, aJIJIEIbHBIC TEHBI (AJIICNN),
POCCUHCKHX U 3apYOCIKHBIX YICHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE TeHETUKU. MeTo/Ibl TEHETUKU | IOMUHAHTHBIN MpU3HaK (reH),
(ruOpHUI0IOrTYECKUM, pEIeCCUBHBIM MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHUYECKU). [lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE TEHETUYECKUE TTOHSITHUSI. METO/Ibl TCHETUKH: THOPUI0IOTUYECKUH,
['eneTnueckasi CHMBOJIMKA, [IUTOT€HETUYECKUHN, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMax CKpEIIMBaHUN. | FTEHETUUECKU; IOMUHAHTHBIC U
Jemoncmpayuu: pElEeCCUBHBIE TPU3HAKU PACTCHUMN U
Topmpemwi: I'. Mennens, T. Mopran, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCs T€HETUYECKOU
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTUKAITUS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuii «I'opox MoceBHOM»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBAHUS PackpeiBaTh comepkaHue TEPMUHOB

HaCJIeI0BaHUs MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSATUI: MOHOTHOPUTHOE

MPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpelrBaHue, (PEeHOTUIIUYECKHE

Monorubpuanoe CKpeluBaHue. 3aKOH eIMHO00pa3us IPYNIbI, THOPUIOIOTUYECKUA METO,

CKpEIIMBaHUE TUOPHUIOB NIEPBOTO MOKoJieHus. [IpaBuio | YucThie JIMHUM, JOMUHUPOBAHUE T'€HOB

JAOMHWHHUPOBAHHA. 3aKkoH PpacCIICIiyICHUA
IIPHU3HAKOB. I'unore3a 4MCTOTHI ramer.
ITonmHOE M HEmoOJIHOE JAOMUHHUPOBAHUC.

(TmosHOE, HEMOJIHOE), paclIeIICHUE
B ITOTOMCTBE.
OnuceIBaTh METOAMKY TTPOBEICHUS
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Hemoncmpayuu:

Iopmpemui: I'. Mennens.

Tabnuywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €0 HUTOICHETHYECKAas
OCHOB@», «3aKOH paCIIEIJICHUS U €ro
UTOTCHETUYECKask OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOIeNU-anTuIKauu «MOHOTHOPHUITHOE
CKpelmnBanuey, «HemomHoe
JIOMUHHUPOBaHUE», Tepbapuii «I opox
ITOCEBHOM

I'. MenneneM onbITOB 110 U3YyYEHUIO
HACJIEZIOBAHUS OJHOM Napbl IPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpriBaTh cofepxaHie 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILIETIIICHUS.
OOBACHATH FMIOTE3Y YU CTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpEIUBaHUs, OOBSICHITH €r0
IIUTOJIOTHYECKHE OCHOBBI U PELIaTh
IreHETHYECKHUE 3a/1a4

HA MOHOTHOPUTHOE CKPEUIMBAHUE

6.3

Jurndpuanoe
CKpElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MPH3HAKOB

JlurnbpuHoe cKkpemuBanue. 3aKoH
HE3aBHCHMOT0 HACJIEOBaHUS
npu3HaKoB. [luToreHeTnyeckue OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMUS.
AHanu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHATU3UPYIOIIETO
CKpEIUBaHUS AJIs ONpeaeIeHuUs
TeHOTHUIIa 0COOU.

Hemoncmpayuu:

Topmpemuwi: I'. Menpaens.

Tabnuywl u cxemol: «urudpugHoe
CKpemnBanuey, «lLluromornueckue
OCHOBBI JJUTUOPUIHOTO CKPEIIMBAHUS.
ObopyoosaHue: MOJICTb- aNTUTMKALIUS
«IurnbpuHOEe CKPEIMBaHUE

PackpeiBath copepxaHne TEPMUHOB U
MOHSATUN: TUTHOPUIHOE CKpEIllMBaHUE,
AHAIIM3UPYIOIIEE CKPEIIUBAHUE.
OmnuceiBath onbIThH I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpeiBaTh copepkaHue 3aKOoHa
HE3aBUCUMOI'0 HACJIEAOBAHUS PU3HAKOB.
[IpuMeHSIT, MaTEMaTUYECKUN pacueT
C TIOMOIIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aAIUCH C MTOMOIIBIO
(heHOTUTNTMYECKUX PATUKATIOB
paclIeIUIeHUs MPU3HAKOB Y MOTOMKOB
10 (PEHOTHUITY U TCHOTHUITY.
3anuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpEIIMBaHUS, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIaTh
IrCHETUYECKHE 3a7a4i Ha JUTHOPUIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaCJICIOBAHUE
MIPU3HAKOB

CuernuieHHOE HaclieIOBAaHUE TTPU3HAKOB.
PaGora T. Moprana mo crenjieHHoOMy
HacJe10BaHUIO TeHoB. Hapyienue
CLEIJIEHUSI T€HOB B PE3YJIbTATE
KPOCCHUHIOBEpa. XpOMOCOMHAs TEOPUsI
HACJIEACTBEHHOCTH.

['eHeTnyeCcKne KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabauysl u cxemol: «Mero3y,
«I'eneTnueckne KapThl paCTEHUN,
YKUBOTHBIX U YEJIIOBEKaY,
«B3anMonencTBrEe ayIeIbHBIX TE€HOBY.
ObopyoosaHrue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KpBUILEB U OKPACKH TeJla), MUKPOCKOTI,
Moaenb-amumkanus «llepexkpéct
XpOMOCOMY.

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas padota Ne 5. «3yueHue
PE3yIBTaTOB MOHOTHOPHUIHOTO

U JUTUOPUIHOTO CKPEIMBAHUS

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHSATHUN: CLEIIJICHHOE HACJIE0BaHUE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
TE€HETUYECKHUE KAPThl XPOMOCOM,
MOpPraHHa.

Ha3pIBaTh OCHOBHBIE TTOJIOKEHHUS
XpPOMOCOMHOM TEOPUU
HaclieicTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprasa 1o CLeIIEeHHOMY
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyILIECHUs CLEIICHUS MEXIY TCHAMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIIJIEHHOM HACIIEOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CLEIJIEHUS I'€HOB; pElIaTh FT€HETUYECKUE
3a/1a4y Ha CLETUICHHOE HACJIeI0BaHUE
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y 1p0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | I'eneruka nona. ['eneTuka mmomna. XpoMoCOMHOE PackpeiBaTh conepxaHre TEPMHUHOB H
HacnenoBanue OIpeIeJICHUE 1MoJa. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M reTeporaMeTHbIE OPraHU3MBI. TOMOTaMETHBIN I10J1, TETEPOraMeTHbBIN

HacnenoBanne nmpu3HAKOB, CLEIJIEHHBIX | I1OJ, CLENJIEHHOE C MIOJIOM HACJIEIOBAHUE
C TOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBIACHATH LUTOJOTMUYECKUE OCHOBBI
Topmpemwi: I'. Menpgens, T. Mopran, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICTICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPraHU3MOB.
Tabnuyol u cxemol. «I'eHeTHKA TTOTAY, CpaBHUBaATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEA0BAaHUs IPU3HAKOB, CIIENIJICHHBIX
CLEIJIEHHOTO ¢ IoJoM», «Kaprorursl Y HE CLEIUICHHBIX CII0JI0M. Pemarp
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIETOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MEHYMBOCTS. N3meHunBOCTh. BUbl U3MEHYMBOCTU: PackpeiBarh copepkaHue TEPMUHOB U
HenacnencrBennas HEHACIICCTBEHHAs U HACJICCTBEHHAs. ITOHSATHUI: U3MEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

WU3MEHUYMBOCTH. XapaKTEPUCTUKA
MO (PUKAMOHHON N3MEHYHBOCTH.
BapuanunoHHbIl paa U BapualuoOHHAs
KkpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KAUE€CTBEHHBIE
IIPU3HAKHU U UX HOpPMa PEaKLHH.
CpoiicTBaMoau(pUKAITMOHHON
U3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTbD,
MoaU(UKAIIIOHHAS N3MEHYNBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MpPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKU.
KnaccuduunpoBaTs BUIbI
M3MEHYUBOCTU U BBISIBIATH UX
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Hemoncmpayuu:

Tabnuyvt u cxemol: «BUabI
U3MEHUYHMBOCTIY, «MoaudpuKaimoHHas
W3MEHYNBOCTH.

Jlabopamopusie u npakmuueckue
pabomul:

JlabGoparopnas padora Ne 6. «3yuenue
MOU(DUKAIIMOHHONW U3MEHUUBOCTH,
MOCTPOCHHE BAPUAIMOHHOTO psijia U
BApUALIMOHHOW KPUBON»

OMOJIOrHYECKHE OCOOCHHOCTH.
[TepeuucisaTe cBOMCTBA
MOJU(PUKAIIMOHHOW U3MEHYMBOCTH H
OOBSCHATH €€ 3HAUCHHUE JIJIS1 OPTraHU3MOB.
Paznuuarh KOIMMYECTBEHHBIC U
KaueCTBEHHbIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUAILITMOHHYIO
KPUBYIO, BBIUHCIISITH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IG,I[CTBeHHaH
N3MCHYHUBOCTD

HacneacTBenHasi, niav reHOTUINYECKast
n3MeH4YuBOCTh. KoMOuHaTuBHas
M3MEHUYMBOCTh. MeHO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTU. MyTalimoHHas
V3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacroTa 1 NpUYUHBI MYTALUN.
MyrtareHHbie (aKTOpPHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICACTBEHHOW M3MEHYMBOCTH
H. . BaBunoBa. Bresnepnas
HACJICICTBEHHOCTh Y U3MEHYUBOCTb.
Hemoncmpayuu:

llopmpemeur: I'. ne @pus, H. 1. BaBunos.

Tabauyel u cxemwvl: «MyTaloOHHAS

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITHI: HAaCIeACTBECHHAs
W3MEHYNBOCTH, KOMOMHATUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUTUIONANS, AHEYIUIOUIUS, MyTareHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSIZI0B

B HACJICACTBEHHON M3MEHYHMBOCTH

H. 1. BaBuiioBa u 0OBICHITH €r0
3HAUYCHME IJIST OMOJIOTHU M CEJICKIIHU.
KnaccuduuupoBars MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUH.

OOBSACHITH IPUIUHBI BOSHUKHOBECHHS
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U3MEHYHUBOCTBY.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUTBEB M OKpacKa
TeJa); KOMHATHBIC PACTEHUS C TIECTPOM
OKpacCKOM JIMCTHEB.

Jlabopamopuwie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MYyTaIHi y IpO30(HIBI HAa TOTOBBIX
MUKpOIIpernapaTax»

MYTalHH, poib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BHUJIbI MyTalUW; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
W3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaro1ieit cpenie (KOCBEHHO).
XapakTepru30BaTh BHEAIEPHYIO
HacCJIEICTBEHHOCTh U U3MEHUYHUBOCTb

6.8

['eneTrka yenoBeka

['eneruka yenoseka. Kapuorumn
YeJIoBeKa.

OCHOBHBIC METOIbI TCHETUKH YCIIOBEKA!
FeHEaJOTUYSCKUM, OJIU3HCIOBEIHI,
[IMTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJISIPHO-T€HETUYECKUU.
CoBpeMeHHOE onpeieieHe TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto [11IP-ananu3a.
HacnencrBennsie 3a001eBaHUs
YeJIoBeKa: TeHHBIE 00JIe3HH, O0JIC3HN

C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHI0, XPOMOCOMHBIE
oone3nn. CoMaTUUECKUE U
reHepaTUBHBIC MYTalIUH.

PackpbIBaTh conepxaHue TEPMUHOB U
ITOHSATHN: KAPUOTUII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOTMYeCKUIl METOI, POJOCIIOBHEIE,
OJIM3HELOBBIA METO/l, HACIIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEeICTBEHHOU
IPEIPacIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUDOBAHME.

[lepeuncnsaTe 0COOEHHOCTH U3yYEHUS
TE€HETHKHU YeJIOBEKAa; MPUBOAUTh
MIPUMEPBI HACJIEICTBEHHBIX O0Ie3HEN
YEJIOBEKA, XapaKTEPU30BaTh METOABI UX
NpO(QUIAKTUKHU; 0OOCHOBBIBATH 3HAUECHUE
MEJIUKO-TEHETHYECKOI 0
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CtBoJioBbIe KJIEeTKU. [IpruHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
pOOUIAKTUKY U JICYEHUS TEHETUIECKUX
Oone3neit. MeanKo-reHeTuyecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE
MEIUIIMHCKON MeHEeTUKHU

B MIPEJOTBPAILCHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemst: «HacnemoBanne
pesyc-dakropay, «I eHeTuka rpymi
KPOBU.

Jlabopamopusie u npakmuuecKue
pabomui:

[TpakTryeckas padora Ne 2.
«CocTaBlieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbISBIAT U cCpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKA.

CocTaBysITh M aHATM3UPOBATH
POIOCTIOBHBIE YETIOBEKA

YeJIOBEKa»
Htoro yacoB o teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT I
7.1 | Cenekuus Kak HayKa 1 Cenek1us Kak Hayka v mpolecc. PackpsiBaTh copep:kaHlEe TEPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJIICKIHNHU 1 JOMCCTHKALIH.

Yuenne H. 1. BaBuosa o neHrpax
MHOT'000pa3us U IIPOUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTphI MPOUCXOXKACHUS TOMAITHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

Y TOHSITUI: CEJIEKIUS], COPT, OPOAA,
IIITAaMM, JIOMECTHKAIUS, WU
OJIOMAIlIHUBAHUE, LIEHTPBI
MHOT'000pa3usi U MPOUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU U
KUBOTHBIX, THOpUIU3AIHS,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

lopmpemui: H. 1. BaBunos.
Tabauysl u cxemwl: Kapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHU», «Ilopossl
JIOMAIITHAX XUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJSXU TIJII0JIOB U
KOPHEIUIOAO0B AUKUX (HOpM H
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHHs»

Ha3piBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl pa3BUTHUSI CEJICKIIUM.

W3narare yuenune H. Y. BaBunosa

0 IIEHTPax MPOUCXOKJICHUS KYJIbTYPHBIX
pacTeHuii; pa3anuvaTh EHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

CpaBHUBATh cOpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAITHUX
KUBOTHBIX M UX JHKHUXIIPEIAKOB.
OueHuBaTh poib CEICKINU

B 00€eCIeueHUH PO I0BOILCTBEHHOM
0e30ITaCHOCTH YeJI0OBEYESCTBa

7.2

MeTtonasl
JTOCTHKCHUS
CEJICKLIMU PACTEHUMN
U SKMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblii 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUY PACTEHUI U KUBOTHBIX.
OueHka 3KcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras TuHus.
CKpeluBaHu€e YNUCTHIX JTUHUM.
I"'ereposuc, wiu rudbpuaHas cuia.
HeponcreenHoe ckpeluBanue —
ayropuauHr. OtnanéHHas
ruOpuan3anus u e€ycrexu.

HckycCTBEHHBI MyTareHe3 M MOIy4eHUe

ITOJIMITIIONOOB. I[OCTI/I)KeHI/IH CCIICKIIN

PackpsiBaTh conepkaHue TEPMHUHOB U
MOHSATUI: HICKYCCTBEHHBINH O0TOOP,
MacCOBBI OTOOP, MHIMBUIYaIbHBIN
0TO0p, PKCTEPhEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YUCTas JIUHUS, TeTEPO3HC,
HEPOJCTBEHHOE CKpPEIIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonurion16l. CpaBHUBATH (OPMBI
HCKYCCTBEHHOI0 0TOOpa (MaccoBoro u
WHJUBUTYaJILHOTO), BUBI
rubpuan3anum (OJIM3KOPOICTBEHHON U
OTJIaJIEHHOM), CITIOCOOBI MOJYUYCHUS
MOJIUILIIOUIOB.
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pacTeHUN, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.
Hemoncmpayuu:

lopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemvl: «OTAATICHHAS
rubpuauzanus», «PadboTel akagemMuka
M. @. NBanoBay, «Iloaurmnonausy.
Obopyoosarue: MyIISKA TIIOIOB U
KOPHEIUIOA0B TUKUX (GOpM U
KYJbTYPHBIX COPTOB PacTCHUH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypcusi «OCHOBHbBIE METOJIBI U
JOCTUKEHUS CEJIEKI[UU PACTEHUN U
YKUBOTHBIX (Ha CEJEKIMOHHYIO CTaHITHUIO,
IJIEMEHHYI0 Qepmy,
COPTOUCIIBITATEIbHBIN Y4aCTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buorexHonorus Kak orpacib
pou3BojicTBA. ['eHHAsT MHKEHEPHS.
Otamnsl co3nanus pekomOuHanTHoM JIHK
U TPaHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHbie KyIbTYpBhl.
MUKpPOKIIOHATBHOE pa3MHOKEHUE
pactenuii. KiionupoBanue
BBICOKOTPOTYKTUBHBIX

PackpbiBaTh copepxkaHue TEPMUHOB U
HOHATUIN: ONOTEXHOJIOI s, KJIIETOYHAs
WHXKEHEPHsI, T€HHAasi MH)XKCHEPU,
KJIOHUPOBAaHUE, TPAHCTC€HHbIE
opranusmbl, MO (reHeTndecku
MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE

53



®denepanpHas padodas mporpamma | buonorus. 10—11 kmaccer (6a30BbI yPOBEHB)

CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTHYECKUE 1 ATUUECKHE HpO6JI€MI)I.

I'MO — reneTuuecku
MOIU(DUITTPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvt u cxemor: «OOBEKTHI
ounorexnonorun», «Kiaerounsie
KYJbTYPbl U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHUE W TIEPEHOC T'EHOB,
XPOMOCOM»

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH
IIPOMBIIIJICHHOCTH, CCIIbCKOI'O XO03s1CTBa

1 MEIUIIMHEI.
[lepeuyuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOIBI U TOCTHIKEHUS
OMOUH>KEHEPHH.

OO6cyx1aTh PKOJIOTHYECKHUE U
ATUYECKUE aCHEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00JaCTH
OouorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHHUS,
HaIPaBJICHHOTO MU3MEHEHUs TeHOMA U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

Hrtoro yacoB 1o teme 3

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC
HanmenoBanue
No KommaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Tema 1. DBoOJIONMOHHAA OMOJIOT U

1.1 | DBomronug U METOIbI 1
€€ u3ydeHus

[IpeanochbIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTUU U JIPYTHUX HAYK.
CBUAETENHCTBA IBOJIOLIHH.
[TameoHTOMOrNYECKHE:
MOCJIE/I0BATEILHOCTh MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexo/iHbIe (HOPMBEL.
buoreorpadudaeckue: cXo/cTBO H
paznuune (hayH uQIop MAaTEPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AHATOMUYECKUE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYIUMEHTAPHBIC OpraHbl, aTaBU3MBI.
MounekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpeiBaTh comepkanue TEPMUHOB U
TIOHSTUI: IBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, putoreHeTHYECKUE PSIbI,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYECKHI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIC ATAMbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUICTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOrMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYIISIPHO-
OMOXMMUYECKHUE.

[TpuBOIUTE TIPUMEPHI TTEPEXOTHBIX
dbopM OpraHu3MoB, (PIIIOTCHETHYECKUX
PSIOB.

[TpuBoIUTE (HOPMYITUPOBKH 3aKOHOB
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METAa00IMYECKUX MYTEH y BCEX KUBBIX
OpPraHU3MOB.

Hemoncmpayuu:

Topmpemuwi: K. Jlunueu, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkens, @. Mromep.
Tabauywvl u cxemol: «Pa3Burue
OPraHUYECKOro MHUpa Ha 3eMJIe»,
penbedHbie TaOIUIIBI «3apOIBITIIH
MTO3BOHOYHBIX KUBOTHBIXY,
«ApXEOonTEPUKCY.

Obopyodosanue: dbuoreorpapuyeckas
KapTta MUpa; KouieKkuusa «DopMbl
COXPAaHHOCTH HCKOMAEMbIX >KUBOTHBIX U
pacTeHUi»; BIAXHbIC MpenapaThl
«Pa3Butne Hacekomoroy», «Pa3Burtue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoAbIIICBOI O
CXO0ACTBa

1.2

Ucropus pazsutus
MIPEJICTABIICHUMN
00 3BOJIIOIIUU

OBomononHast Teopust Y. JlapBuHna.
[IpennockliKi BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CUJTTBI
HBOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKCHHUE

IIpU OTPAaHUYCHHOCTH PECYPCOB,
HEONpeAeIEHHAs U3MEHYNUBOCTD,
O0opn0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTteTnuyeckasi TEOpHs IBOJIOINH

PackpbiBaTh copepkaHue€ TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3zoBaTh OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOPUH; CPAaBHUBATH B3IJISIIbIHA BU U
spomonuio K. Jlunues, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTh BKJIaa JIMHHES B pa3BUTHE
CHUCTEMATHKH M OOBSCHITH IPUHITUAIIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKCHUSI.
Hemoncmpayuu:

Topmpemuwi: K. Jlunuen, XK. b. Jlamapk,
Y. JlapBuH.

Tabmuyer u cxemor: «llomymsiumy,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. Jlapunay, «@opmMbl 00PHOBI

3a cyllecTBoBaHue», «EcTecTBeHHBIN
otr6op», «MHOroobpasue copToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COIEPKAHUE U
3HAYEHUE PBOJTIOIMOHHON KOHUEMIINU
K. b. JIlamapka.

OneHuBaTh €CTECTBEHHO-HAYUHbIE U
COLIMAJIbHO-3KOHOMUYECKHE
MPEATIOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOW Teopun Y. [lapBuHa.
PackpbiBaTh copepkaHre 3BONIOLMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEOIPEACIEHHYIO U ONPEIEIEHHYIO
W3MEHYMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (popMbI OOPHOBI
3a CYIIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu 3BotONUMU (CTD) U 00BACHATH
€€ 3HauYeHHue I10UO0IOTUn

1.3

Buna: xpurepun n
CTPYKTYpa.
[Tonmynsmnus kak Kaxk
3JE€MEHTapHas
€IUHULIA BUAA

MuxkposBomtonus. [lonymsinus kak
€AVMHULABUAA U DBOJIIOLIUH.
Jemoncmpayuu:

Tabnuyetl u cxemot: «llomymsiuny,
«MyTanroHHasi U3MEHYUBOCTDY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «JIpozoduna» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKHU
Tena), Mmojenb-anmkanus «llepexpécr
XPOMOCOM.

PackpeiBaTh conepkaHre TEPMHUHOB U
TTOHATHUI : MUKPO3BOJTIOLIHS, BU]I,
KPUTEPHUH BUQ, apeaJl, O YJISIIHS,
reHo(OH I, MyTallMi, KOMOUHAITUU
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
IIEJTOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buga
(Mopdomorndeckuid, pu3HOIOTHIESCKUH,
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Jlabopamopnuvie u npakmuyeckue
pabomui:

Jlabopatopnas pabora Ne 1. «CpaBHeHue
BUJIOB TI0O MOP(OJIOTHUECKOMY
KPUTEPHIO)

OMOXUMUYCCKHM, TCHCTHICCKHH,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU IS ONUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu30BaTh MOMYJIAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIHH.

OnuceIBaTh NOMYJISALMIO IO OCHOBHBIM
MOKA3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | ABmwxymue cuibl JIBrkyiue cuibl (hakTopsl)sBoitouun | PackpeiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpUpoje. MyTallMOHHBIH MOHATUI: KOMOMHATUBHAS
(akTOpBI) IBOITIOLIUU Mpoliecc 1 KOMOUHATUBHAS M3MEHUYUBOCTh, MyTalliHd, MYyTallMOHHBIN
M3MEHUYMBOCTD. [[OMyIsIIMOHHBIE BOJHBI | MIPOLIECC, MOMYJIALMOHHBIC BOJIHBI,
u apeiid reHoB. M3onsmus u murparus. | apedd reHoB, U30JSAIUS, MUTPALIUH.
Jemoncmpayuu: XapakTepru30BaTh 3JIEMEHTAPHbIC
Tabauysl u cxemol: «JIBUKYILIAE CUITBI (bakTOpbI IBOIOIUU: MyTaIlMOHHBIN
SBOJIIOLIUI poIecc, KOMOMHATUBHAS
M3MEHYUBOCTb, TONYJIALMOHHBIC BOJHBI,
npeid reHoB, W3OS, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJbTATOM JEHCTBUS
JBIDKYIIUX CHJ (3JIEMEHTAPHBIX
(hakTOpOB) ABOJIOLIMU
1.5 | EcrectBenHbiit 0TOOP EctecTBeHHBII 0TOOp — HanpaBisiomuii | PackpeiBaTh conepkaHue TEPMHUHOB U

U ero GopMbl

(hakTOp PBOJIIOIUHU.
®dopMBbI €cTECTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBI O0TOOpP, O0phOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabauysl u cxemvi: «EcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBatb (GOPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHNHI, CTAOUITU3UPYIOITUH,
JU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co00ii.

XapakTepu3oBarh 00pb0Oy

3a CyIIECTBOBAaHME U CPABHUBATH €€
BUJIbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
O0opbbOa ¢ HEOIAronpUATHBIMU
(akTOpamMu BHEIIHEH CpPE/Ibl)

1.6

Pe3ynbrarst
HBOJTIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHu3MOB U
BUI000pa30oBaHue

[Iprcoco6IeHHOCTh OPraHU3MOB
KaK pe3yJbTaT dBoJonuHd. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAIIUH.
Bunu BumooOpazoBanue.

Kputepun Buga. OcHOBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabruyvl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BUA0OOPa30BaHUEY,
«DKOJIOTUIECKOE BUI000PA30BAHUE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOOJICHUN Y )KUBOTHBIX),

PackprsiBaTh copepxaHie TEPMUHOB U
MOHSTUM: TPUCTIOCOOJIEHHOCT,
MOKPOBUTEILCTBEHHAS U
npeaocTeperaromnias oKpacka,
MacKHpPOBKa, BUJI000pa30BaHMUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BbIsIBIISATE 110 M300paKeHUsIM, Ha KUBbIX
U (DMKCUPOBAHHBIX Ipenaparax npuMephbl
MPUCTIOCOOJIEHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIJIOBHUSIM CpEbl
0o0uTaHMs, T0KA3bIBaTh OTHOCUTEIHHYIO
1EJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObBI U
MEXaHN3MbI BUA000pa30BaHUS;
OIMKCHIBATHh U CPABHUBATH OCHOBHBIE
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KOJUTEKITHSI HACEKOMBIX C Pa3INIHBIMH
TUTIAMH OKPAacCKu; HaOOp TJI0OJI0B U
CEMSIH.

Jlabopamopuwvie u npakmuueckue
pabomuwr:

Jlaboparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOT'O XapaKTepar»

(GbOpMBI SKOJIOTUUECKOTO U
reorpauueckoroBUI000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLINH

MaxpoaBouttorus.

®dopmbl 3BOIOLUN: (UIeTUYECKas,
JMBEPreHTHAsl, KOHBEPI€HTHAs,
napanienbHas. HeoOpatumocTtsb
sBomonuu. [Ipoucxoxaenue

OT HEeCMEeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavaius.
Hemoncmpayuu:

Topmpemwi: A. H. CeBeplioB.
Tabauyvt u cxemvi: «KApoMoph o361y,
«Mnnoananranuny, «O01mas
JereHeparus.

Obopyodosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00bEMHAs
Mozenb «CTpOoeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: MAaKPOAIBOJIIOLIMS, (PUIIOTEHES,
OHMOJIOTMYECKUI MPOrpecc U perpecc,
apoMopd 03, uauoaaanTaius, oomas
JiereHepalys, aJanTHBHAs paguarius.
XapakTepu3oBaTh (POPMBI IBOJTIOLIMH.
BoisiBiisiTe apoMop@o3bl U
UN0AANITAllN yPACTCHUN U
KUBOTHBIX.

CpaBHHBaATh OMOJIOTMYCCKHM MPOTpecc
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANTALMI0 U OOIIYIO
JIereHepaIuio.

BrIgBIATH B3aUMOCBSI3U MEXIY MyTIMU
Y HaMpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

HUroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KU3HU Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3y4YCHUs.
I'unoressl
MIPOUCXOKJCHUS
JKM3HH Ha 3eMiie

2

JloHay4yHbIE TPEICTABICHUS

0 3apOXKIeHUM XKU3HU. Hayunsie
TUIIOTE3bl BOSHUKHOBEHUS JKU3HU

Ha 3emiie: abuoreHe3 UIaHCIePMUSL.
XUMHYECKAST 3BOJIFOIHS.
AOWOreHHbI! CUHTE3 OPraHuYeCKUX
BEILECTB U3HEOPraHUYECKUX.
DKCIEpUMEHTANIBHOE OATBEPKICHUE
XUMUYECKOU IBOIIOLIHH.

HauanbHble sTansl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOIHUSL.
DopMHPOBAHNE OCHOBHBIX 'PYIII
YKUBBIX OpraHU3MOB.
Hemoncmpayuu:

Topmpemui:

®. Penm, JI. ITactep, C. Muiep,
A. W. Omapum, I'. IOpu.

Tabauywvl u cxemvl. «BO3HUKHOBEHUE
ConaHEYHON CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUPay,
«PacturenbHas KieTkay», «KuBoTHas
KJIeTKa», «lIpokapuornueckas
KJIETKa»

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATUM: KpealluOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OHOII0D3,
KOaIrepBaThl, MPOOMOHTHI, CAMOUOTEHES3.
XapakTepru3oBaTh METOIbl U3yUCHHUS
HMCTOPUYECKOTO MPOILIOro 3eMIIH.
[lepeuncnsiTe OCHOBHBIE ATaIlbl
XUMUYECKOU ¥ OMOJIOTUYECKOM
HBOJIFOLIUAH.

W3narate conep:KaHue TUIIOTE3 U TEOPUN
BO3HMKHOBEHUS )KU3HU HA 3eMiie
(KpealnuoHu3Ma, CaMOIIPOU3BOJILHOTO
3apoXkAeHUs (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydeHuto opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX IMYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBIE ATaNbl
SBOJIIOLIMHU
OPraHMu4eCcKoOro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU TI0 3paM U
nepuoiam

PazBuTune xxu3Hu Ha 3emiie o 3pam U
nepuonam. Karapxeit. Apxeiickas

Y IpoTepo30McKas 3pel. [laneo3oiickas
apa U e€ MePHOJIbI: KeMOPHICKHM,
OPJIOBUKCKHM, CUITYPUHCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKUM.

Me3o30icKas 3pa U €€ NePUOIbI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaiiHo3olickas spa u €€ nepuobl:
MaJICOr€HOBBIM, HCOTCHOBBIM,
aHTPOIIOT'€HOBBIN.

XapakTepuCTUKa KJIUMaTa U
reoJIOTUYeCKuX mpoieccoB. OCHOBHbBIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUU U )KUBOTHBIX. l10siBIIECHME,
PacCUBET ¥ BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OPraHUYECKOTO MUPAY,
FEOXpPOHOJIOTMYECKast TabIuIIa;
KoJuieKIusA «DOpMbl COXPAaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTECHUI.
Jlabopamopusie u npakmuueckue
pabomui:

PackpeiBath copepkaHne TEPMUHOB U
IIOHATHUM: 30H, 3pa, IIEPUO/,
apoMop(03bl, UIHO0ATATI TAIIUH.

3HaTh MOCJIEN0BATEIHBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo3oit; Ip: apxeickas,
MPOTEPO30MCKas, MAIEO30MUCKAs,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOPUHCKHI, OPTOBUKCKHU,
CUITYPUICKUH, IEBOHCKUH,
KaMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKU, METTOBOM,
MMAJICOTCHOBBIN U HEOTCHOBBI,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUHM OPraHUYECKOTO MUPA

10 HpaM U MEPUOJaM IreoJIOrnueCKOn
HCTOPHUU; STAIbl Pa3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopd o3l
PaCTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEXKIy CO0OI
MPEACTABUTEIICH CUCTEMATUYECKUX
TPYIN OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOJIEHHOCTH
K YCJIOBHUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMBIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCcKypcust « DBOJIOLUSI OPraHUYECKOro
Mupa Ha 3emJie» (B €CTECTBEHHO-
HAy4YHbI WJIMKpaeBEeIUECKU My3el)

2.3 | CoBpemeHHas CucremMa OpraHn4ecKkoro Mupa Kak PackpbiBaTh coaep:kaHle TEPMUHOB U
cucrema OTpakeHue 3BoroLuU. OCHOBHbIE HNOHATUMN: CHCTEMATHKA, UICKYCCTBEHHAs! U
OpPraHu4ecKoro Mupa CHUCTEMAaTUYECKUE T'PYMIbl OPraHU3MOB. | €CTECTBEHHAs KilacCUPUKaLus, OMHapHas

emoncmpayuu: HOMEHKJIaTypa, IPUHIUI
Tabauyvl u cxemol: «CoBpeMeHHas UEPAPXUYHOCTH.
CHCTEMAa OPraHUYECKOT0 MUPa» XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OpPraHHYeCcKOro Mmupa
2.4 | DBonronys 4eIOBEKa DBOIIOIMS YETTOBEKA. AHTPONOJIOTUS PackpsiBaTh conepxaHue TEPMUHOB U

(a"TpOIIOTreHe3)

KaK HayKa. Pa3BuTue npencraBineHuin
O TIPOMCXOXKJIECHUMN YeJIoBeKa. MeTobl
M3y4yeHHus aHTponoreHesa. Cxoncrsa u
pasnuyus 4esoBeKa U KUBOTHBIX.

CucremaTrnyeckoe I0JIOKESHHE YSTTOBEKaA.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabruywl u cxemwvl: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U YeJI0BEKOOOPa3HbIX
00€3bsH».

ObopyoosaHue: CAENKU WU
M300pakeHUs KAMEHHBIX OPYIUi

MOHSITUI: aHTPOITOJIOTHsI, AaHTPOIIOTEHE3,
yesoBek pa3ymublii (Homo sapiens),
NPSIMOXO’KJIEHUE, BTOPAasi CUTHAJIbHAs
cucrema.

[lepeuncnsaTe 3a1a4u aHTPOI OJIOTHH,
ATAIbI CTAHOBJICHUS U Pa3BUTHUS
IIPEACTABIECHUN O MPOUCXOKIACHUN
YEJIOBEKa.

W3naraTe OCHOBHBIE TOJIOXKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OIICHMBATh HEHAYYHYIO MH(OPMAITUIO
O MPOUCXOKJICHUH YEIOBEKA.

3HATh CHCTEMATUYECKOE MOJI0KEHHE
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MEPBOOBITHOT'O YEJIOBEKA: KAMHH-
qoriepsl, pyouiia, ckpedia

Busia Homo sapiens, nepeuucisitb ero
MOp(}oIOro-aHaTOMUYECKHUE PU3HAKU
pa3HoOro ypoBH# (THIL, KJIAcC, OTPSL

u ap.).

VYcranaBiauBaTh 4€pThI CXOJACTBA U
pa3Iuyuii ueIoBeKa U KUBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYECHUE
HAYYHBIX 3HAHUHU O MPOUCXOXKICHUU
YeJIoBeKa JJIsl MOHUMAHUSI MECTa U POJIH
YeJIoBeKa B MPUPOE

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrokyrue cuibl ((pakTopsl)
aHTponoreHe3a. HaciencrBennas
W3MEHYHMBOCTh M €CTECTBEHHBIN OTOOP.
OO1ecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAUN Tpyaa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabruyol u cxemwvr: «CpaBHEHUE
aHATOMHMYECKHUX YEepT CTPOEHUS YeIOBEKa
1 4eJI0BEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MeCTa MaJICOHTOJIOTUYECKUX
HAXOJI0K MIPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OO0opyI0BaHUE: MYISLKH
«IIponcxoxaeHue yenoBeka
(MaJIEOHTONIOTUYECKUE HAXOJIKH )»

PackpbiBaTh conepxaHue TEPMUHOB U
HNOHATUI: (DAKTOPBI aHTPOIOr€HE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUHAS EATeIbHOCTD,
noJIMMOphU3M.

XapakTepu30oBaTh JBUKYIIHE CHUITBI
(axTopkl) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAJIBHEIC,
CpPaBHHMBATh UX MEXKIY COOOMU
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2.6 | OCHOBHBIE CTAIUH OCHOBHBIE CTAJINM U BETBH 3BOJIFOLIUN PackpriBaTh copepkaHue TEPMUHOB U
SBOJIIOIIMH YEJIOBEKA YeJIOBEKA: aBCTPAJIONUTEKH, YernoBek MOHSTU: aBCTPAJIONUTEK, YETOBEK

yMebii, YenoBeK MpsiMOXOJISIITNM, YMEJIbIN, YEJIOBEK MPSAMOXOIAIINM,
Yenosek HeaHnepTanbCKuM, YenoBek HeaHJepTaliell, KPOMaHbOHEIL,
pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIUTUYECKAs PEBOJIIOLINS,
Haxoaku nckomnaeMbIx OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpEMSI CYILIECTBOBAHUSI, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKIY
pacnpocTpaHeHusi, 00bEM roJIOBHOT O c000i1 OCHOBHBIE CTAJIUU IBOIOIIUU
Mo3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKA: XPOHOJIIOTMYECKUM BO3PACT,
Jemoncmpayuu: apeal paclpoCTPaHEHHUsI, 00BEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MTAJIEOHTOJIOTUYECKMX HAXOIOK IIPEAKOB | Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme Ioan», «/Ipesane
moau», «IlepBpie COBpEMEHHBIE JTFOAMN.
O6opynoBaHue: MYJISKU
«IIpoucxoxaeHue yenoBeka (O0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUi
NEPBOOBITHOIO YEJIOBEKA: KAMHH-
yomnrmnepsl, pyouia, ckpedia

2.7 | Yenoseueckue pachl Yenoseueckue pacsl. OCHOBHBIE PackpeiBaTh coneprkaHne TEPMHUHOB

Y IPUPOAHBIE
aJanTanyuy 4eJoBeKa

OOJIbIIKME PAChl: €BPOIIEOUTHAS
(eBpasuiickasi), HErpoO-aBCTPAIOHIHAS
(?KxBaToOpHUaIbHasi), MOHTOJIOUTHAS
(a3narcko-amMepuKaHcKasi).

Y TIOHSITUI: pachbl, PACOT€HE3, COLNAII-
JTApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,
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YepThl mprcniocoOJIEHHOCTH
IIPEACTABUTEIICH YETIOBEYECKUX pac

K YCJIOBUSIM CYILIECTBOBaHUs. EQUHCTBO
yenoBeyeckux pac. Kpurunka
COIIMAJILHOTO JapBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemol: «YeaoBeueckue
pacbe»

PacKpbIBaTh MPUYUHBI I MEXAHU3MBbI
pacorenesa, IMepeUmncsiTh U IPUBOIUTH
MIPUMEPBI TTPUCITOCOOJIEHHOCTH YeI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUYCHUST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €1MHCTBO Buj1a Homo
sapiens, HAQy4YHYIO HECOCTOSTEeILHOCTh
PAcoOBBIX TEOPHUH,UJIEN COLIMATIBLHOIO
JIApBUHU3MA U pacu3Ma

Hroro yacoB o reme

9

Tema 3. OpranusMsl U OKPYKAIIASA cpeaa

3.1 | Okonorus Kak Hayka 1 DKOJIOrUsl KaK Hayka. 3ajadyuu pasfensl | PackpeiBaTh copepkaHUE TEPMUHOB U
DKOJIOTUH. MOHSTUI: SKOJIOTHS, MTOJIEBBIE
MeTozbl 3KOJOrMYEeCKUX HCCIeI0OBaHUM. | HAOMIOAeHUS, SKCIIEPUMEHTHI,
DKOJIOrMYECKOEe MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJIOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempwi: A. I'ymO0nbaT, [TepeuuncraTh 3aa4u SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszessl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponusle | XapakTepu3oBaTb METObI
30HBI 3EMII» DKOJIOTUYECKUX UCCIEN0BAHUN

3.2 | Cpenbl oOUTaHUS U 1 Cpenbl oOOUTaHMsI OPraHU3MOB: BoAHAs, | PackpbIBaTh copepikaHne TEPMUHOB

IKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIITHASI, TTOYBEHHAS,
BHYTpPHU-OpraHU3MEHHAsI.
Dkonoruyeckue GPaxTopsbl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
AKOJIOrM4ecKue (haKTOpHl,
OMOJIOTUYECKUN OMTUMYM,
OTPAaHUYMBAIOITUN (JIUMUTHPYIOIIH )
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(dbakTOpOB: adMOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBuE KOIOTHYECKUX (PaKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuysl u cxemvi: «CpeblOOUTAHUS
OpraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0o0WTaHUS OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTepPU30BaATh
IKOJIOTHYECKHE (PaKTOPhI: A0HOTHYCCKUE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceIBaTh ACUCTBHE YKOJIOTHUECKUX
(aKTOpOBHA OpPraHU3MBEI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITCILHOCTH
pPacTeHHI U )KUBOTHBIX PA3HBIX CPEIl
oOuTaHus

3.3

AOuoTnueckue
(akTopbI

AOGuotnueckue QpaxTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
dortonepuoaunsm. [ Ipucnocodnenus
OPraHU3MOB K JICHCTBUIO a0MOTHYECKUX
dakTopoB. buonorndeckue puTMBbI.
Hemoncmpayuu:

Tabnuysl u cxemvt: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuuecxkue
pabomui:

JlaGopatopnas pabora Ne 3.
«Mopddonoruyeckre 0COOEHHOCTH
pacTeHU U3 pa3HBIXMECT OOUTAHUSY.
Jlaboparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeyCcay

PackpbiBaTh copepkaHnue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PaKTOPHI,
dboTonepuou3M, OUOJIOTMYECKUE
PUTMBI.

AHaIIM3UPOBATh JCHCTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
[IpoBoauTH OHONIOrHYECKHE HAOTIOICHUS
1 0QpOPMIISITH pe3yJIbTaThl MPOBEIEHHBIX
HaAO0JII0ICHU I
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3.4 | buornueckue buotnueckue axkropsl. Buibl PackpeiBaTh conep:xaHne TEpMHUHOB
(axTopsl OMOTHYECKHUX B3aUMOJICHCTBUM: Y TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUSI, XUIITHUYECTBO, CHMOMO3 U | XUII[HUYECTBO, MMAPa3UTU3M,
ero ¢opmel. [lapasutusm, koonepanusi, | KOHKYPEHIIHUS, MyTyaan3M, CHMONO3,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPATIU3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTb OMOTHUYECKHE
B3aUMOJCHCTBHAN IS CYIIECTBOBAHUSA (akTOphl M BUBI B3aUMOOTHOIICHUN
OpPraHM3MOB B MPUPOJIHBIX COOOIIECTBAX. | MEXKIYy OPraHU3MaMH; IPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «llumesblie enm» PUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXay coOOil BHUJBI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | Okonoruueckue DKOJIOTUYECKHE XapPAKTEPUCTUKN PackpeiBaTh coneprkaHue TEPMUHOB U
XapaKTEePUCTUKHU nomyasiuuu. OCHOBHBIE TIOKA3aTENH MOHATHN: TOMYJISALINASI, YUCIIEHHOCTb,

BUJIA U TIOIYJISILUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YuCIeHHOCTH
HOMYJISALUU U €€ Peryssiiusl.
Hemoncmpayuu:

Tabruyol u cxemol: «llonmymsauuny,
«3aKOHOMEPHOCTHU POCTA YUCICHHOCTH
NOMYJISIUUU UHPY30pUHU-TY(PETBKI.
Jlabopamopuvie u npakmuyeckue
pabomuwi:

IJIOTHOCTb, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJICHHOCTH TOMYJISIUU.
XapakTepu30oBaTh OCHOBHBIE MMOKA3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONMUCHIBATh MEXaHU3MBI
PETYJISIUNA YUCICHHOCTH MOMYJISAIINT
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[IpakTrueckas padora Ne 2. «Iloxcuér
TJIOTHOCTH TOMYJISIIIUN Pa3HBIX BUIOB
pacTeHun»

Hroro uacoB 1o reme

5

Tema 4. Coo01iecTBa U YKOJOrH4ecKue CUHCTEMbBI

4.1 | CooOwrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbIiBaTh cosiepkaHue TEPMUHOB U
OpraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, MOHSTUI: OMOILIEHO3, IKOCUCTEMA,
MPOCTPaHCTBEHHAs!, TpOpUUECcKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(nuiueBast). Buabl-10OMUHAHTBI. HKOJIOTMYECKasi HULIA.
Cesi3u B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemoncmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie enn, IPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypa». CTPYKTYDBL.
Obopyoosanue: MOACITb-aIITUIAKAITHS OOBSACHATH PO KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3bI»; TepOapHil OMolIeH03a B MOAJICPKAHUU €T0
«PacturenbHble COO0OIIECTBAY; CTPYKTYpBI U CYILIECTBOBAHUS
KoJuiekus «buonenos» Ha ONPENCIIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTMYECKUM CMBICI
SPYCHOCTHU UJIMCTOBOM MO3aUKHU.
CpaBHHMBAaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPBI, CBSI3U MEXIY
OpraHu3MaMHu
4.2 | DKOCHUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbIBaTh coepxaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoreHose.
OYHKITMOHATBLHBIE KOMITOHCHTBI

ITOHATHH: DKOCUCTEMA, OMOTECOIICHO3,
MPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
Tpouueckre ypoBHH, MHUIIIECBAS
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AKOCHUCTEMBI: MPOAYLICHThI, KOHCYMEHTHI,
PEAYLICHTBHL.

KpyroBopot BewecTs 1 NOTOK SHEPTrUU
B OKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbie 1IeTH U CETH.
OcCHOBHBIE MTOKA3aTeJN SKOCUCTEMBI:
oromMacca, mpoAyKIus. DKOJIOTUYECKHE
MAPaAMUJIbL: IPOAYKIIMHU, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHMBOCTh, CAMOPETYJISLINS,
pa3BUTHE.

Cykneccusi.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaués.

Tabruywl u cxemwr: «IIpupoaHbie
coobmiecTBay, «llenu nmuTaHusy,
«IKonoruyeckasi TupaMmuIa»

LENb U CETh, YKOJIOTUYECKHE
nupaMubl, Omomacca, mpoyKIus,
CyKLIECCHSL.

XapakTepru30oBaTh CBOMCTBA YIKOCUCTEMBI
(e€ crmocoOHOCTh K ITUTEIIbHOMY
CaMONOJAEPKAHNIO, OTHOCUTEIILHO
3aMKHYTBII KpyTrOBOPOT BEIIECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATH MACTOUTITHBIC U JETPUTHHIE
MUIEBBIC [IETTH, TPOPHIECKUE YPOBHU
YKOCUCTEMBI.

PaznnyaTe nupaMuabl NpOAYKIINH,
MAPAMHUJIbl YUCIIEHHOCTH U MUPAMHUJIbI
Ouromaccsl.

CocTaBATh UEMU U CETH TUTAHUS.
[IepeuncnsaTe CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M NOAJIEPKAHUS
PaBHOBECHS B AKOCUCTEMAX.
XapakTepu30BaTh CYKLIECCUU, BBISBIISTh
IPUYHUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

43

[IpuponHsie
OKOCHCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHCTEMBI PEK U 03€EP.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECA.

PackpbiBaTh conepikaHie TEPMUHOB U
TIOHSITUI: BOAHBIE YKOCHCTEMBI,
OHOreoLEeH03bl, PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruywl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOIO JIECAY,
«IKocHUcTeMa XBOMHOIO Jiecay,
«buoleHo3 BogoéMa.

Obopyoosanue: TepOapun U KOJJICKIIUU
pPacTEHU U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTUYECKUM TPYIIIIAM OJHOTO BUAA

[TpuBOIUTH MPUMEPHI IPUPOAHBIX
DKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHBIE U BOJHBIE
9KOCHCTEMBI; OpraHU3Mbl, 00pa3yromue
pa3Hble TPOPUUYECKUE YPOBHU

4.4 | AHTpOIIOrE€HHBIE AHTpPONIOT€HHBIE YKOCUCTEMBI. PackpeiBaTh copepkaHue TEPMUHOB U
AKOCHCTEMBI ATPO3IKOCUCTEMBL. MOHSATHI: aHTPOIIOT€HHAsl SKOCUCTEMA,
VYpboskocuctemsl. buonornueckoe u arpo’Kocucrema, ypoo3KocucTema,
XO035IUCTBEHHOE 3HAYCHHE OouopazHooOpasue.
arpo3KOCHUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasznoobpazue kak GakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcucTeM. COXpaHEHUE | CYIECTBOBAHUS.
OMOJIOTUYECKOTO Pa3HOOOPa3us [IpuBOAUTH MPUMEPHI AHTPOIIOTEHHBIX
Ha 3emuie. HKOCHUCTEM CBOEI MECTHOCTH, ONTUCHIBATH
Jlemoncmpayuu: UX BUJOBOU COCTaB U CTPYKTYPY.
Tabnuywl u cxemvl: «ATPOLIEHO3Y. CpaBHHMBATh COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenutenu | IpUpPOIHBIX SKOCUCTEM U
BAKHEUIIINX CEITbCKOXO35MCTBEHHBIX arpo3KOCUCTEM, arPO3KOCUCTEM H
KYJIbTYp» ypOO3KOCHUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackppiBath copep:kaHue TEPMUHOB U
riodanbHas ['paHuIlbl, COCTAB U CTPYKTYypa NOHATHI: 6nocdepa, )KMBOE BELIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. dKuBoe BEIIECTBO U €ro
¢ysakuuu. OcobeHHoCcTH Orochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro
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JI00AIbHON HKOCUCTEMBI.
JlunaMuyeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

llopmpemuwi: B. 1. BepHaackui.
Tabnuyst u cxemvi: «O0IIAS CTPYKTYpA
ouocheps», «PacnpocTpaHeHne Ku3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepsi»

B CO3/laHM€ yueHuUs o Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOCHEpHI,

(G YHKIIMU )KUBOTO BeliecTBa 6nochepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HanOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAMTH MPUMEPHI MPOSIBIICHUS
GyHKIMH KUBOTO BelecTBa Ouochepsl,
OMOT€OXUMUYECKON NEATEIILHOCTH
YeNioBeKa.

[lepeuucnare ocobeHHOCTH OHOCHEPDI
KaK r100abHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecTs u PackpbiBaTh conepxanue TEPMUHOB U
CYIIECTBOBAHHUS OMOT€OXNMUYECKUE ITUKIIBI DJIEMEHTOB MOHATHM: 1IEJIOCTHOCTH OHOChepHI,
ouochepsl (yrnepopa, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCchepbl. OCHOBHbBIE OMOreOXMMUYECKUE IUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOCHhEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepojaa B ounochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJIC» yrieponaa B 6uocdepe.
OOBSICHATH IPUYHMHY 30HATBHOCTHU
ouocdepsl. [lepeuncnsats u
XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMJIn
4.7 | YenoseuecTBO YenoseuecTBo B buochepe 3eMin. PackpbiBatTh conepxanue TEPMUHOB U

B Ouocdepe 3emiu

AHTPOIIOTeHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

MOHSATHN: aHTPOIIOI€HHBIE U3MEHEH U,
AKOJIOTMYECKUI KPU3HC, I100aIbHbBIE
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HKOJIOTUYECKHUE TTPOOITIEMBL.
Hemoncmpayuu:

Tabauysl u cxemol: «lIpumepHbie
AHTPOIIOI'€HHBIE BO3ICUCTBHUS

Ha IpUpoay», «BaxXHEeNIMe UCTOUHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeM1Ias
cocTaBsitomias ouocheprn?, «PaKkToOpsbI
Jerpafanuy nousy, «llapHuKoBbIi

b dext», «DakTOphl PaTiOaKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpacuas
kaura P®, nzobpaxenus oxpaHsieMbIX
BUJIOB PaCTE€HUU U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBatb OMOCHEPHYIO POJIb
YeJI0BEeKa.

[IpuBOANTH MPUMEPHI aHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HEHUS
BO3YIIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpaIeHus
onopasznooOpazus.

DopMyIUpOBaTh COOCTBEHHYIO TO3UIIUIO
110 OTHOUIEHUIO K II100aIbHbIM U
PETMOHAIILHBIM 3KOJIOTHYECKUM
npobsieMaM, apryMEeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh MpUYMHBI OSIBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

TSl TIPEOJIOJICHU ST DKOJIOTHYECKOTO
KpHu3uca

4.8

CocyliecTBoBaHuE
PUPOIBI U
YeJI0BEYeCTBa

CocymiecTBoBaHUE TPUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycTounBoCcTH 6nocdepnl. OcHOBA
PaIMOHATILHOTO YITPABICHUS
MIPUPOTHBIMH PECYypCaMu U UX
HCToNb30BaHue. JlocTmkeHs OMOI0THN
U OXpaHa MPUPO/IBI.

PackpeiBaTh conep:kaHue TEPMUHOB U
HNOHATUMN: pallMOHAIIbHOE
IPUPOJIOTIOIB30BAHHE, YCTOMUNBOE
pa3BUTHE, KODBOJIIOLIHS.
XapaKkTepu30BaTh PALlMOHAIBHOE
MCIIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUSI KOHIIETIIUU

YCTOMYMBOI'O Pa3BUTUS

73



®denepanpHas padodas mporpamma | buonorus. 10—11 kmaccer (6a30BbI yPOBEHB)

Hemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK»

Htoro 4acos 1o Teme 9
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO 34
YACOB I10O ITPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJTACC

Ne i/

Tema ypoka

buonorus B cucreme Hayk

Mertoap! mo3Hanus kuBoi npupoasl. [IpakTuueckas padora Ne 1

2 «Hcronb3oBaHye pa3aMuHbIX METO/I0B IIPU U3YYEHUU OMOJOTHYECKUX
00BEKTOBY

3 buonornueckue cuCTeMbl, MPOLIECCH U UX U3YUYECHHE
XHUMHUYECKUH COCTAB KIETKHU. Bo/la 1 MUHEpaJIbHBIE COJIHA

5 Benku. CocTaB u crpoeHne 6eIKoB
®depMeHThI — OHosIornYeckue Katanuzaropsl. JlaboparopHas padora Ne 1

6 «M3yueHne KaTaIMTUYECKON aKTUBHOCTH (PePMEHTOB (Ha IPUMEPE aMUIIa3bl
WJIN KaTaJsla3bl)»

7 VYrinesonsl. JIunuasl

8 Hyxneunnosbie kucinotsl. ATD

9 Wcropus n metoas! n3ydyeHus kietku. Knertounas reopust

10 Krnerka kak 1esoctHas xuBas CucTeMa
Crpoenue sykaproTHueckoi kietku. Jlabopatopnas pabora Ne 2

11 «M3ydyeHne cTpoeHus KIIETOK PACTEHUH, Y)KUBOTHBIX, TPUOOB 1 OaKTepuid
110/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOMpENapaTax U X ONUCAHUE»

12 OOMeH BelEeCTB WM METaboIH3M

13 dorocuHTE3. XEMOCHHTES

14 DHepreTuyeckrii o0OMeH
Kvzuennsrit uk kinetku. Jlenenne kierku. Mutos. Jlaboparopnas pabota

15 Ne 3 «Habnrogenue MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»

16 bruocunTes Oenka. Peakiyst MaTpiaHOTO CHHTE3a

17 Tpaucusims — OuocunTe3 Oenka

18 Hexknerounsie hOpMBI JKM3HU — BUPYCHI

19 DopMBbI pa3MHOKEHHUSI OPraHU3MOB

20 Melio3
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. OII0OJ0TBOPEHHE.

21 Jlaboparopnas padota Ne 4 «3yueHue cTpoeHHs! MOJTOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpErnapaTax»

22 WNHuBuayanbHOE pa3BUTHE OPraHU3MOB

23 I'eneTka — Hayka O HaCJIE€ICTBEHHOCTH U U3MEHYMBOCTU

24 3aKOHOMEPHOCTH HacleI0BaHMs TPU3HAKOB. MOHOTHOpUIHOE
CKpeIIMBaHHe

75 JluruGpunHoe ckpeniyBaHue. 3aKOH HE3aBUCUMOTO HACJIETOBAHUS
MIPU3HAKOB
CueruieHHOe HacjeoBaHue Mpu3HaKkoB. JlabopaTopHas padorta Ne 5

26 «M3ydeHne pe3yabTaToB MOHOTHOPUIHOTO U TUTHOPUTHOTO CKPEITUBAHUS
y Ip030(HITBI HA TOTOBBIX MUKPOIPEapaTax»

27 I'eneruka nona. HacienoBanue Npu3HaKkoB, CLEIUIEHHBIX C I1I0JIOM




N3menunBocTh. HenacnencreenHas m3aMeHUMBOCTh. JlabopaTopHas pabota

28 Ne 6. Uzyuenue Moan(uKalimOHHOM N3MEHYUBOCTH, IIOCTPOCHUE
BAPUAIIMOHHOIO PAJIa U BAPUALMOHHOW KPUBOW)

29 HacnencrBennas nsmeHunBoCTh. JlaboparopHas padorta Ne 7. «AHanu3
MyTalui y 1po30(UiIbl Ha TOTOBBIX MUKPOIpENapaTax»

30 I'eneruka yenoBeka

31 PesepBHeIil ypok. O6001enne mo reme «HacnencTBeHHOCTh
M3MEHYUBOCTh OPraHU3MOBY

32 Cenexkuus Kak HayKa ¥ ITPOIECC

33 MeTo bl U JOCTHKEHUSI CEJICKIIMN PACTEHUI U )KUBOTHBIX

34 buotexHosiorus Kak oTpaciab NPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME - 34

11 KJTACC
J]j;')ﬂ Tema ypoka

DBOJTIONHS M METOJIBI €€ M3YUCHHS

Wcropus pa3Butus npeactaBiaeHuil 00 SBOTIONNN

3 MuKpOIBOTIOLMS

4 [Tomymsimus Kak dIeMEeHTapHasi eIUHUIA BUIA U dBodonuu. JlabopaTopHas
paborta Ne 1 «CpaBHeHHE BUIOB IO MOPGHOJIOTHIECKOMY KPUTEPHIO)

5 JIBvokymmme cuitel (37eMeHTapHbIe (PaKTOPHI) SBOIIOIIUN
EcrtecTBennbIit 0TOOP U €10 hOpMBI
Pe3ynbTathl 3BOMIOIUEU: TIPUCIIOCOOIEHHOCTh OPraHU3MOB U BUA000pa3oBaHUeE.

7 JlaGopatopnas pabora Ne 2 «Onucanue NpucrnocoOIeHHOCTH OpraHusma u eé
OTHOCHUTEIIbHOTO XapaKTepa»

8 Hanpasienust 1 myTy MaKpO3BOJIIOIUN

9 Heob6patumocTs 3BOIIONNN

10 Hctopust sxu3Hn Ha 3emMIle U METOJbI €€ N3YUEHUS

11 ['unoressl NPOUCXOXKICHUS )KU3HU HA 3eMIIe

12 PazBuTune xu3Hu Ha 3eMJie 10 ApaM U NepruoiaMm
OcCHOBHBIE 3Tallbl BOJIOIUU PACTUTEIBLHOTO U )KUBOTHOTO Mupa. [IpakTiueckas

13 pabota Ne 1 «/3ydeHne UCKOMIAaeMbIX OCTATKOB PACTCHHI U KUBOTHBIX B
KOJUTEKIIHSIX )

14 CoBpemMeHHasi CUCTeMa OPraHUuYeCKOT0 MUpa

15 DBOJTIONHS YeJI0OBEKa (AaHTPOIIOTEHE?)

16 JIBroxymue cuitbl ((pakTophl) aHTPOITOTCHE3a

17 OCHOBHEBIE CTagUH 3BOJIOIMY YEJIOBEKA

18 UYenoBeyeckue pachkl U MPUPOIHBIC aANITAIIMN YEJIOBEKA

19 PeseprubIil ypok. O60611eHIE 10 TeMe «BO3HUKHOBEHHE U pa3BUTHE )KU3HU Ha
3emiey

20 DKOJIOrus Kak HayKa

21 Cpenpl 00UTaHUS U SKOJIOTHYECKHE (DaKTOPHI

22 Abunornueckue gaxtopsl. Jlabopatopnas padora Ne 3. «Mopdonoruyeckue




0COOEHHOCTH PAaCTeHHMI U3 Pa3HBIX MecT obuTanus». JlabopaTopHas padora Ne
4. «BaustHUe cBeTa HA POCT M Pa3BUTHE YEPEHKOB KOJIEYCay

23 bruotnueckue hakTopsl

24 DKOJOTHYECKHE XapaKTepUCTUKH nomysnuu. [IpakTudeckas padorta Ne 2
«[Toacu€T MIOTHOCTH MOMYJALMN Pa3HbIX BUJIOB PACTCHUI)

25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

27 OcCHOBHBIE OKA3aTEIN HIKOCUCTEMBI. DKOJIOTHYecKHe nupaMuibl. CBONCTBa
skocucteM. Cykueccust

28 [IpupoaHbIe SKOCHCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — rnobanpHas 3xocucTeMa 3eMiIu

31 3aKOHOMEPHOCTH CYIIEeCTBOBaHUs Onochepsl

32 YenoBeuecTBo B Onochepe 3emin

33 CocyniecTBOBaHHE IPUPOBI M YETOBEUECTBA

34 PesepBHeIitl ypok. O600meHne Tembl «Co00IIecTBa U AKOJIOTUYECKUE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME - 34




IlepedyeHb V4eOHO-METOAHYECKHX CpeacTB 00vueHuss, JOP (3JJeKTPOHHBIX
00pa3oBaTeJILHBIX PECYPCOB)
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MyabTHMeINHHbIE TOCOOHS:

Otkpsitas buonorus 2.6. — U3narensctBo «HoBbIN qucky», 2005.

. 1C: Pennerurop. buosorus. — 3A0 «1 Cy», 1998-2002 rr. ABTOpHI — K.0.H.
A.I'. Imutpuesa, k.6.H. H.A. Ps6unkoBa

3. Ortkpeitas buonorus 2.5 — 000 «®usukon», 2003 r. Asrop — JI.1. Mamonros / ITox pen.
k.0.H. A.B. Maranuna.

4. Bupryansnas mxona Kupunna u Medomus. Meauareka o 6uosoruu. — «Kupui u

Medoauii», 1999-2003 rr. Apropsl — akagemuk PHAW B.b. 3axapos, a.1.H.

T.B. UBanoga, k.0.H. A.B. Maranus, k.0.H. W.1O. baknymmuckas, T.B. Andumona.

N —

IMepedyeHb 003aTEJIbLHBIX JJA00OPATOPHBIX, MPAKTHYECKHUX, KOHTPOJbHBIX
M IPYIrUX BUJIOB PadoT

Yanka T.U. «buonozus. 10 knacc. Iloypounvie naanwt no yueonuxky B.H.Cueoznazoe,
HU.b.Azagponosa, E.T.3axaposa. Oowan ouonocua. 10 — 11 knacey, « Yuumenw», Bonzozpao,
2019..

10 knacc

[TpakTuyeckas pabora Ne 1 «/cronp30BaHie pa3IMYHbIX METOI0B MPH U3YUEHUU OMOTOTHYECKUX
00BEKTOB»

JlaGopatopnas padora Ne 1 «M3ydyeHue KaTaJIuTHIECKOH aKTUBHOCTH ()epMEHTOB (Ha IpuMepe
aMMJIa3bl WM KaTasasbl)»

JlaGopatopnas padora Ne 2 «/M3ydueHue cTpoeHHsI KJIETOK pacTEeHH, )KUBOTHBIX, TPHOOB U
0akTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHUE»

JlaGopatopnas padora Ne 3 «HabmiozeHne MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpenaparax»

Jlaboparopnas pabota Ne 4 «/I3ydeHne CTPOSHHS MOJIOBBIX KIIETOK Ha TOTOBBIX
MHKpOITpenaparax»

JlaGopatopnas padora Ne 5 «M3ydyeHnue pe3yabTaToB MOHOTHOPHIHOTO U TUTHOPUHOTO
CKpELIMBAaHUA y Ap030(HiIbI HA TOTOBBIX MUKpOIpenapaTax»»

JlaGopatopnas pabora Ne 6. M3ydenne Moau(pUKAIIMOHHON U3MEHYMBOCTH, TOCTPOCHHE
BapHAIlMOHHOIO Ps/ia U BAPUALIMOHHOW KPUBOW

Jlabopartopnast pabota Ne 7. «AHanu3 MyTanuid y 1po30¢uiIsl Ha TOTOBBIX MUKPOTIPETapaTax



11 knacc

JlaGopatopnast padora Ne 1 «CpaBHeHHE BUAOB IO MOP(OIOTHYECKOMY KPUTEPHUIO
Jlaboparopnast pa6ota Ne 2 «Onucanue mprucrnocoOJIeHHOCTH OpraHu3Ma B €€ OTHOCUTEIIBHOTO
XapakTepar

Jlaboparopnas pa6ota Ne 3. «Mopdomorunueckre 0cCoOOEHHOCTH pAaCTEHUN U3 Pa3HBIX MECT
OoOUTaHUS

JlaGopaTtopHnas pabota Ne 4. «BnusiHME cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa»
[Ipaktuueckas padora Ne 2 «IToacy€T MIOTHOCTH MOMYJIALUHN pPa3HBIX BHIOB PACTEHHUII»

Kpurepuu 1 HOpMbI OIIEHKH PE3VJILTATOB 0CBOCHUS NMPOTrPAMMBbI
00VYAIOIIIMMHUCSH

Kpumepuu u nopmwl ouenku 3HaAHUIL U yMeHUll, 00Y4alOUWUXcs 3a YCHIHGLIL Omeem.
Ouenka «5» CTaBUTCS, €CIM YYEHHMK: NOKA3bIBACT INIyOOKOE M TOJHOE 3HAHWE M TOHMMAaHUE
BCEro IPOrpaMMHOr0 MaTepHalia; MOJHOEe MOHMMAaHHE CYIIHOCTH PAacCMAaTPUBAEMBIX MOHSATHUH,
SBJICHUN ¥ 3aKOHOMEPHOCTEH, TEOPHii, B3aUMOCBS3€H. YMEET COCTABUTD IOJIHBIA U IIPaBUIIbHBIN
OTBET Ha OCHOBE H3Y4YEHHOI'O MaTepuaia; BbIACNATh TJABHBIE MOJIOXKEHHUS, CAMOCTOSITEIHHO
MOJITBEPXK/IaTh OTBET KOHKPETHBIMU IIpUMEpaMu, (pakTaMH; CaMOCTOSITETILHO U apryMEHTHUPOBAHO
JieNaTh aHaiau3, 000OIIeHHMs], BHIBOIbI; YCTAHABINBATh MEXKIPEAMETHBIE CBS3HM (Ha OCHOBE paHee
NpUOOPETEHHBIX 3HAHWN) W BHYTPHUIIPEIMETHBIC CBSI3M, TBOPYECKM MPHUMEHSTH IOJy4YCHHBIE
3HaHWS B HE3HAKOMOM CHUTYyal[Md; TIOCJeI0BaTEeIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U
06e30mmO0YHO  M37araTh  y4dyeOHBI  Marepual. YMmeer  cocTaBiATb ~ OTBET B
JIOTUYECKOU MOCIEA0BATEILHOCTH C  MCIOJIB30BAHMEM MPHUHSATOW TEPMUHOJIOTUU; JeNlaTh
COOCTBEHHBIE BBIBO/IBI; (POPMYIMPOBATH TOYHOE OMNpPEICNCHHE W HCTOJIKOBAaHHE OCHOBHBIX
MOHSATUN, 3aKOHOB, TeOpHil. MOXET TNpH OTBETE HE MOBTOPATH JIOCIOBHO TEKCT YYCOHHKA;
u3jaraTb, MaTepual JIMTEPATYpPHBIM S3bIKOM; TPABHWJIBHO M OOCTOSTENBHO OTBEYaTh Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI YUHUTENS; CAMOCTOATEIBHO U PAllMOHAIILHO MCIOJIB30BaTh HArJISIHbIE
nocoOusi, CIpaBOYHBIE MaTEpUaNbl, YICOHHK, TOMOJHUTEIbHYIO JIUTEPATyPy, MEPBOUCTOUYHHKHY;
MIPUMEHSTh CUCTEMY YCIOBHBIX O0O3Hau€HUU MpU BEACHUM 3alUCei, COMMPOBOXKIAIOIINX OTBET;
UCTOJB30BaTh JUISL JIOKA3aTeNbCTBA BBIBOJOB M3 HAOMIOACHUN U ONbITOB. CaMOCTOSTEIBHO,
YBEPEHHO U 0€301MO0YHO MPUMEHSET MOTYYEeHHbIE 3HAHUS B PEHICHUH MTPOOJIEM Ha TBOPUYECKOM
YPOBHE; JIONyCKaeT He OoJjiee OJHOrO HEAO0YETa, KOTOPBIM JIETKO HCHpPABISET MO TPEeOOBAHUIO
YUHUTEIST;, UMEET He0OXOAMMBbIE HABBIKK PAa0O0THI ¢ MpUOOpamMu, YepTeKaMHu, CXeMaMu, Tpapukamu,
KapTamMH, CONYTCTBYIOIUIMMH OTBETY; 3alUCH, CONPOBOXKIAIOLINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

Onenka «4» craButcd, eciu yueHUk: Iloka3piBaeT 3HaHMSI BCETO M3YYEHHOIO IPOrPaMMHOIO
Marepuana. Ja€r MOJIHBIA M MPAaBUJIBLHBIA OTBET HAa OCHOBE HW3YYEHHBIX TEOPUH; IOMYCKAECT
HE3HAUUTENIbHBIE OINMOKM ¥ HEAOYETHI MPH BOCIHPOU3BEICHWU HW3YUYEHHOTO MaTepuana,
HEeOOJIbIINE HETOUHOCTH MPHU MCMOJIb30BaHUM HAYYHBIX TEPMUHOB MJIM B BBIBOJAX, 00OOIICHUIX
u3 HabmoaeHuil. MaTepuan u3jiaraeT B ONpeNeIEHHOW JOTMYECKOW MOCIIe0BATENbHOCTH, MPH
ATOM JIOMYCKaeT OJHY HerpyOyio omuOKy wid He Ooyiee ABYX HEAOYETOB, KOTOPbHIE MOXKET
UCTIPAaBUTh CAaMOCTOSITEIbHO TpU TPEeOOBAaHUM WM HEOOJBIIOW MOMOIIM MPENoIaBaTes;
MOJATBEP)KIaeT OTBET KOHKPETHBIMU IpUMEpaMH; MPaBUIBHO OTBEYAET Ha JOIMOJHUTEIbHbBIE
BOIIPOCBHI YYUTEIS. YMEET CaMOCTOSITENbHO BBIACHATH TIJIABHBIE IOJOXEHUS B H3YYEHHOM
MaTepuase; Ha OCHOBaHMHM (PAKTOB M MPUMEPOB 0000IIaTh, J1€7aTh BBHIBOABI. Y CTaHABIMBATh
BHYTPUIIpEIMETHBIE  CBS3M. MOXET MpPUMEHSTh IIOJyYEHHbIE 3HAHUSA HAa  IPAKTHKE
B BUJJOU3MEHEHHOW  CHUTyallud, COOJIOJaTh  OCHOBHbIE  MpaBuja  KYJIbTYPHl  YCTHOM
peuu; UCIoNIb30BaTh NPH OTBETe HayuyHble TepMUHBL. He o00mamaeT H0CTaTOYHBIM HaBBIKOM
paboTBl CO  CHOPaBOYHOW  JIMTEPATypod, YYECOHUKOM, TIEPBOMCTOYHUKOM  (TIPaBHIIBHO
OpUEHTHPYETCH, HO paboTtaet MEJIEHHO).
Ouenka «3» craBUTCS, €CJIM YYCHUK: YCBaWBAaeT OCHOBHOE COJIEp)KaHUE yuyeOHOro Marepuara,
HO MMeeT MpoOeIbl, He MPENATCTBYIONIME ajbHEeHIlIeMy YCBOCHHUIO MPOrPaMMHOTO MaTepHana.




W3naraer Martepuas HECHUCTEMaTH3UPOBAHHO, (parMeHTapHO, HE BCErja IMOCIeI0BATENbHO;
MOKAa3bIBaeT HEJOCTATOUHYIO C(POPMHUPOBAHHOCTH OTIEIbHBIX 3HAHUW U yMEHHi; ciaabo
apryMEHTUPYeT BBIBOABI M 0OOOIIEHUS, JOMyCKaeT OMMOKM IMpH HX (HOPMYIHPOBKE; He
UCIOJIb3YeT B KayecTBE JO0Ka3aTelIbCTBAa BHIBOJBI M O0OOLICHHUS M3 HAOIIOJIEHUH, OIMBITOB WIIU
JIOMYCKAeT OMMOKH TMPH WX H3II0KECHUU; MaéT HEUETKUE ONpeAeNieHUs] MOHATUH. VChbIThIBaeT
3aTpyJHEHUS] B MPUMEHEHUU 3HAHUN, HEOOXOAMMBIX ISl PEHICHMs 3a/ad Pa3IuYHbIX THIIOB,
MPAKTUYECKUX 3a/laHUi; IpU OOBSICHEHUHM KOHKPETHBIX SIBICHUI Ha OCHOBE TEOPHIl M 3aKOHOB;
OTBEYAET HEMOJIHO Ha BOIPOCHI YUUTENS WM BOCIHPOU3BOIUT COACpkKAHUE TEKCTa yueOHUKA, HO
HEJ0CTAaTOYHO MOHUMAET OTHAEJIbHBIE IOJIOKEHUS, UMEIOINE BaXHOE 3HAYEHHE B ITOM TEKCTE,
JOTTyCKast OJIHY-JIBE rpyOsbIe OIIMOKH.
OneHka «2» CTaBUTCs, €CJIU YYEHMK: HE yCBaMBAE€T M HE PACKPBIBAET OCHOBHOE COJEPIKAHUE
Marepuana; He 3HAeT WJIM HE TIOHUMAeT 3HAYMUTEJbHYK0 4YacTh IPOrPpaMMHOIO Marepuaia B
mpefenax IMOCTaBJICHHBIX BOIIPOCOB; HE JeJaeT BBIBOAOB M 0000meHuit. HMwmeer crnabo
c(OpMUPOBAHHbIE U HEMOJHBIE 3HAHUS, HE YMEET MPUMEHATh UX IPH PEIICHUH KOHKPETHBIX
BOIMPOCOB, 33/a4, 3aJaHuil o oOpasmy. Ilpu oTBere Ha OJUH BOMpOC AOMyCKaeT Ooiee IBYX
rpyObIX  OMMOOK, KOTOpble HE MOXKET UCIPaBUTh Jake TMpU TMOMOIIM  YUYHUTEJS.
Ouenka «1» CTaBUTCS B ciyyae: HET OTBETA.

Kpumepuu u nopmul oyenku 3HAHUI U YMEHUIl O00YUAOWUXCA 3A CAMOCHIOAMETbHbLE
nucoMeHHble u KOHmMpO/1bHblE padomul.
Ouenka «5» craBuTCs, ecinu y4YeHUK: BwimomHseT paboTy 0e3 ommOOK U /uiw/ IOmycKaeT He
6onee omHoro Hemou€ra. CoOiromaeT KylbTypy NHCBMEHHOW pedd; mpaBmiia 0oGhOpMIICHUS
MMUCbMEHHBIX pabor.
OneHka «4» CTaBUTCS, ©CIM YYCHHK: BBIMONHIET MUCAMEHHYIO paboOTy MOJNHOCTHIO, HO
JOTTyCKaeT B HeW He Oojiee 0HOM HerpyOol ommOKM W OAHOTO HeMouéTa U /uinu/ He Oojiee ABYX
Henou€ToB. CoOmrogaeT KyabTypy TUChbMEHHON pedH, MmpaBuia opopMIIeHUs MUCBMEHHBIX padoT,
HO - JIOTTYCKaeT HeOOoIbIINe MOMapKH npu BEJICHUU 3arnucen.
Ouenka «3» craBuTcs, eciaM y4YeHUK: [IpaBUILHO BBIMONHSIET HE MEHEE MOJOBHHBI PAaOOTHI
Jlommyckaer He OoJsiee OBYX rpyObIX OMIMOOK, WM HE Oojiee OaHON TpyOoH, OmHOM HerpyoOou
OMMOKK W OJHOTO HEAou€Ta, Wi He Ooyiee TPEX HErpyObIX OIMMOOK, WU OJHOW HErpyOoii
omMOKH u TpEX HEAOYETOB, WM TPU OTCYTCTBUM OMIMOOK, HO TpPU HAJUYUU ISATH
Hefo4eToB. JlomyckaeT — HE3HAUUTENBHOE  HECOONIOJEHHWE  OCHOBHBIX  HOPM  KYJIBTYPBI
MMCBMEHHOMW peun, MpaBUII odopmiieHus MUCHbMEHHBIX pabor.
Ouenka «2» CTaBUTCS, €CcAM YYCeHHK: [IpaBUIBHO BBHITIONHSET MEHEE MOJOBUHBI MUCHMEHHON
pabotel. JlomyckaeT YMCIO OIIMOOK M HEIOoYETOB, MPEBOCXOASIIEEe HOPMY, MPH KOTOPOH
MOJKET OBITh BBICTaBJIeHA OlleHKa "3". JlomyckaeT 3HauuTeIbHOE HECOOTIOCHNE OCHOBHBIX HOPM
KYJIbTYpbl TUCBbMEHHON peyH, MpaBui 0hOpMIIEHUS MUCbMEHHBIX padoT.

Ounenka «1» CTaBUTCS B cayJae: Her OTBETA.

Kpumepuu U HOpMbL OUEHKU 3HAHUI U ymenuﬁ 06ytuuou4uxc;l 3a npakmuueckKue u

aabopamopuvle paoomot.
Ouenka «5» craButcsd, ecau: [IpaBHIIBHOW CaMOCTOSTEIBHO OIpEACNseT Iellb JaHHBIX
paboT; BBITTOJTHSET pabory B MTOJTHOM 00BéMe c cobJroIeHneM

HE0OXOIMMOM ' TIOCTIEIOBATEILHOCTH  TIPOBEJCHHS  OMBITOB, u3MepeHui. (CaMOCTOSTENbHO,
palMoHaIbHO BHIOMpPAET W TOTOBUT JJIs BBIMOJHEHHUS pabOT HEOOXOoauMOe 000pYyIOBaHUE;
MNpoBOAUT JAaHHBIC pa6OTBI B YCJIOBUSAX, O6€CH€‘-II/IBaIOH_II/IX MOJIy4YCHHC HaI/IGOHGG TOYHBIX
pe3yiapTaToB. ['paMOTHO, JOTMYHO OMHMCHIBACT XOJ TIPAKTHYCCKUX (71abopaTOpHBIX) padoT,
MPAaBUIBHO (OPMYIHUPYET BBIBOBI; TOYHO M AaKKypaTHO BBIMOJIHSAET BCE 3allUCH, TaOJUIBL,
PUCYHKH, YepTeKH, Tpadukd, BBIYUCICHUS. [IposBiIsieT OpraHU3alMOHHO-TPYJIOBBIC YMEHUSI:
MOJJIEPKUBACT YUCTOTY pabodero mMecta, MOpsSIOK Ha CTOJIE, SKOHOMHO PacXoOJyeT MaTepHallbl;
coOmro1aer npaBuia TEXHUKH 0€30MacHOCTH npu BBITIOJITHCHUH pabor.



OneHka «4» CTaBUTCs, €CIM YYCHUK: BBINONHSAET MpakTU4ecKyro (J1aboparopHyio) paboty
MOJTHOCTBIO B COOTBETCTBUU C TPEOOBAaHUSAMH TIIPH OIICHWBAHWUW pe3yabTaToB Ha "5", HO
JIOTTYCKAEeT BBIYUCIICHUSAX, U3MEPEHUSX JIBA — TPH HEJ0UETA WM OJIHY HETPYyOYIO OMIMOKY ¥ OJMH
Henouér. [lpm odopmieHun paboT AOMyCKaeT HETOYHOCTH B ONHMCAaHWUU XOJa JCHCTBUM;
JieNiaeT HeTOIHbIE BBIBOJIbI npu 000011IeHU .
Ouenka «3» cTaBuTCs, €clid YYeHUK: [IpaBMIIbHO BBIMOJHSAET paboTy HEe MeHee, yeM Ha 50%,
OJTHAKO OOBEM BBITIOJHEHHOW YaCTH TAKOB, YTO IO3BOJSIET MOJYYUTh BEPHBIC PE3YNIbTATHI U
clenaTh BBIBOABI I10 OCHOBHBIM, MPHHIMIIUAIBHBIM BaXXHBIM 3aaadaM pabotel. [logbupaet
o0opynoBaHue, MaTepuas, HaunHAeT padOTy C TMOMOIIBI0 YYHUTENS; WM B XOJI€ IPOBEIACHUS
M3MEpEeHUl, BBIYMUCICHUM, HAOMIOJEHUM OMycKaeT OMMOKH, HETOYHO (OPMYIUPYET BHIBOJBI,
0000menus. IlpoBoautr paboTy B HEpallMOHAIBHBIX YCIOBHUSX, YTO MPUBOAUT K IOJYYCHHUIO
pe3yNbTaTOB ¢ OOJBIIMMH TMOTPEHIHOCTSMU; WIM B OTYETE JIOMYCKaeT B OOWIEH CI0KHOCTH HE
Oornee AByX OMMOOK (B 3amHCSIX YHCEN, PE3yIbTaTOB W3MEPEHUH, BBIYUCICHHUI, COCTaBICHUU
rpaduKoB, TaOIUIl, CXEM U T.J.), HE UMEIONIUX ISl JAHHOW paOOThl MPUHIIMITHAIBHOTO 3HAYEHUS,
HO TOBJMSIBIIMX HA Pe3yJabTaT BHIMONHEHUs. JlomyckaeT rpyOyr0 OmmOKy B XOJA€ BBITOTHEHUS
paboTHI: B 00BSICHEHNH, B ODOPMIICHHH, B COOJTIOJICHUN MTPABUI TEXHUKU 0€301TaCHOCTH, KOTOPYIO
YYEHUK UCIIPABIISIET o TpeOOBaHUIO YUUTEISL.
Ouenka «2» craBUTCs, eciid yueHHUK: He ompezenser caMoCTOSTENbHO 1eNb PadOThl, HE MOXKET
0e3 TOMOIIM Y4YUTeNsl MOATOTOBHTH COOTBETCTBYIOIIEE OOOPYAOBAaHHE; BBINOJHSAET paboTy He
MOJIHOCTbIO, U OOBEM BBHIMOJIHEHHONM YacTH HE IO3BOJISIET CJeNlaTh IPAaBHJIbHBIE BBIBOJBI.
Jlonyckaer nBe u Oosnee rpyOble OmMOKHM B Xo1e paboT, KOTOpbIE HE MOXKET HCIPABUTH IO
TpeOOBaHUIO TMEJarora; WM MPOU3BOAUT H3MEpPEHUs, BBIUMCICHMS, HaOJIONEHHS HEBEPHO.
Ounenka «1» CTaBUTCS B cayJae: HET OTBETA.

Kpumepuu u nHopmol oyenku 3HaAHUI U YMEHUN 00yYaAlOWUXca 3a HAOAI00eHUeM 00beKmoa.
Ounenka «5» craButcd, eciau yuyeHUk: [IpaBuibHO MpOBOAUT HAOMIOAEHUE 110 3aJaHUIO YUUTEIIS.
Beinenser cymiecTBeHHble MPU3HAKK y HaONrogaeMoro o0bekTa, mporecca. I’ paMOTHO, JTIOTUYHO
odopmIsieT pe3yIbTaTHI CBOUX HAOJIIOJICHUH, JIeIaeT 000011IeHMS, BBIBOJIEL.
Ounenka '"4" craButcs, ecnu yuyeHHK: [IpaBMIIbHO TPOBOAUT HAOIOICHHE IO 3aJaHHUIO YUUTEIS.
JlomyckaeT HETOYHOCTH B XOJi¢ HaOJIOEHUN: MPHU BBIJIEICHUU CYIIECTBEHHBIX MPU3HAKOB Y
HabmomaeMoro oOBEKTa, Mpollecca Ha3bIBaeT BTOpOCTENEHHbIE. HeOpe)kHO WM HETOYHO
odopmIsieT pEe3yNbTaThI HaOTI0ICHUH.
Ounenka "3" craBuTcs, ecnu ydyeHUK: Jlomyckaer oHy-ABe rpyOble OIIMOKH UM HETOYHOCTH B
MIPOBEICHUHU HAOIIO/IeHUH M0 3a1aHuio yuurtens. [Ipu BblieneHUH CyIIeCTBEHHBIX MPU3HAKOB Y
HabmogaeMoro 00bEKTa, Mpollecca HA3bIBAET JUIb HEKOTOpbIe M3 HuX. Jlomyckaer oaHy-aBe
rpyobIe OIUOKHU B obopMIIECHUH  Pe3yJbTaTOB, HaOMIOICHU I u BBIBOJIOB.
Onenka «2» CTaBHUTCH, €CIOM YYEHUK: JlomyckaeT Tpu-deThipe rpyOble OIMOKH B MPOBEICHUN
HaOII0/IeHUH 10 3aJaHuio yuuTensa. HenmpaBuibHO BbIAENsET MpU3HAKU HAOIIOAaeMOro oObEKTa,
nporecca. Jlomyckaer Tpu-deTsipe rpyObie OmUOKH B 0OPMIICHHH Pe3yIbTaTOB HAOIIOACHUN U
BBIBOJIOB.

Ounenka «1» CTaBUTCS B cayJae: Her OTBETA.

Kpumepuu oyenku mecmogwix 3a0anuil ¢ LOMouibio KoIhppuyuenma yceoenus K

K=A:P, rne A — unco MpaBUIIbHBIX OTBETOB
P — oOmtee ynciio OTBETOB

Koaddpumment K Onenka
0,9-1 «5»
0,8-0,89 «»
0,7-0,79 «3»
Memnsire 0,7 «2»
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