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denepanpHas pabouas mporpamMma o yueoHomy npenmery «buonorus» (6a30BbIit
ypOBeHb) (mpeaMmeTHas obOnactb «EcTecTBEHHO-HAy4YHBIE MpPEIMETHI») (nanee
COOTBETCTBEHHO - MpOorpaMma Mo OHMOJOTHH, OMOJIOTHS) BKIIOYAET IMOSCHUTEIBHYIO
3aIlMCKy, COJEpKaHUuEe OO0ydYeHUsl, TUIAHUPYEMBbIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI T10
OHOJIOTHH, TEMATUUYECKOE TIIAaHUPOBAHUE.

[TosicHuTenbHAs 3amucKa OTpakaeT OOIIME LeNId U 3aJauyd U3ydyeHus OUOJIOTHuH,
XapaKTePUCTUKY TCUXOJIOTHUYECKUX TMPEANOChUIOK K €€ W3y4eHHI0 O0ydaroluMuct,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakKe MOJXOJbl K OTOOPY COJEp:KaHMs, K
ONPEIEICHUIO IIJIAHUPYEMBIX PE3YIbTaTOB.

Conepkanue OOy4Y€HHsSI PACKPBIBAET COJEPKATENbHBbIE JIMHUHM, KOTOPHIC
npeajiaratoTcs s 00s13aTeIbHOTO M3Y4YEHHUS! B Ka)KIOM KJlacce Ha YpOBHE CpPETHEro
o011ero oOpa3oBaHus.

[InanupyemMbie pe3ylbTaTbl OCBOCHMSI MPOrpaMMbl MO OHUOJOTHU BKIIOYAIOT
JMYHOCTHBIE, METampeIMEeTHhIC pPe3yabTaThl 3a BECh IMEpPHOJ OOydYeHHUS Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHus, a TaKXKe MPEAMETHBIE JOCTHXKEHUSI 00ydJarouierocs 3a
KaXJIbIH T0J1 00yUeHUS.

IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMMbl TI0 OHOJOTHH TEOPETUYECKYI0 OCHOBY IS
oTpeNie]ICHUsT TIOMXO0M0B K (OPMUPOBAHHUIO COAEpX)aHUS ydeOHOTO TIpenMeTa
«buonorus COCTaBUIN: KoHIenTyaibHbie nojgoxeHus ®I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COAEepKaHUs, pe3yJbTaTOB 0O0yUeHHUs U TpeOOBAHUIN K
YPOBHIO TOATOTOBKU BBIMMYCKHUKOB, IOJOKEHUS OO0 OOMMX IeNsiX W TPHUHIUMNAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHET0 001ero 0opa3oBaHus B
Poccuiickoit denepaiuu, a Takke MOJOXKEHUs 0 cnenuduke Ouonoruu, e€ 3HaYCHUU B
MO3HAHUU KUBOUM MPUPOJIBI U 00ECTIEYCHUH CYIIIECTBOBAHUS YEJIOBEUECKOT0 OOIIECTBA.
CoryacHO Ha3BaHHBIM TIOJIOKCHHUSIM OIPEIeSICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu JaéT MpeACTaBISHHUE O IENAX, 00 oOmiel cTpaTeruu
0Oy4eHMS, BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU y4eOHOTO TpeaMeTa
«buonorusi», ompenenser 00s3aTeNbHOE TPEIMETHOE COJACpP)KaHUE, €ro CTPYKTYpY,
pacrpeiesieHre 1o pasjiesiaM U TeMaM, peKOMEHTYEMYIO TTOCIIeIOBATEIbHOCTh H3yUCHHUS
y4eOHOTO MaTepuaja ¢ yuéToM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa3oBaTeNbHOTO MPOoIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yYarOIIMXCA.

B mporpamme 1mo OMOJIOTHM TakK)Ke YYUTHIBAIOTCS TPEOOBAaHUS K TUTAHHPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM ¥ TNPEAMETHBIM  pe3yibTaTaM oOOydeHUs B
(GbOopMHpPOBaHUM OCHOBHBIX BHUJOB Y4E€OHO-TIO3HABATEIBLHON EATETbHOCTH/yu4eOHBIX
JEUCTBUN 00YJarONTUXCS IO OCBOCHHIO COJIEPKAHUS OMOJIOTHYECKOT0 00pa30BaHMsI.

B mporpamme mo Owuonormm (10-11 kmaccel, 0a30BbIi YpPOBEHB) peaM30BaH
NPUHIIUI TMPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTHH, Onaromaps dYemMy B Hel
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IPOCMaTPHUBAETCS HAMIPABICHHOCTh HAa Pa3BUTHE 3HAHUMU, CBA3AHHBIX C (DOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHMS, LEHHOCTHBIX OpPHUEHTAUHUWA  JUYHOCTH,
HKOJIOTHYECKOTO MBIILICHHUS, MPEACTaBICHUI 0 3JJ0pOBOM 00pa3e KM3HU U OepekHBbIM
OTHOLIEHUWEM K OKpyXaromed npuponHor cpene. [lostomy Hapsny ¢ u3ydeHUEM
00111e0M0JIOTUYECKUX TEOPUH, a TAK)Ke 3HAHUM O CTPOEHUH JKUBBIX CUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOILECCOB B IMporpamme mo OUOIOruu
ylleJIeHO BHUMaHHUE UCTOJIb30BAHUIO TIOJYYCHHBIX 3HAHUHI B MOBCEAHEBHOW KU3HU IS
pelieHusl MNPUKIAIHBIX 3a7a4, B TOM 4YHCIE: NPO(HUIAKTUKKA HACIIEICTBEHHbIX
3a00JIeBaHUN YENOBEKa, MEAMKO-TeHETUYECKOTO KOHCYIbTHPOBAHUS, OOOCHOBaHUS
HKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B OKPY>KaIOIEH MPUPOIHOM cpelie, aHaIn3a
BIUSIHUSA XO3SMCTBEHHON JESATENIBHOCTH YEJOBEKa Ha COCTOSHHE NPUPOJHBIX U
UCKYCCTBEHHBIX HJKOCHUCTEM. YCHUJIEHUE BHHMAaHHUS K MPUKIAAHOW HANpPaBICHHOCTH
yueOHoro mnpeamera «buosorus» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIeueHus
YCIOBUM [JIsl pELIEHUsT OJHOM M3 aKTYaJbHBIX 3a/ad IIKOJBHOIO OHOJIOTMYECKOTrO
0o0pa3oBaHusi, KOTopas MpeamnonaraetT GopMUpOBaHUE y OOYUYarONIUXCS CIOCOOHOCTH
allaliTUPOBATHCS K M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

[Iporpamma mo OHOJIOTHM SIBJIAETCS OPUEHTHPOM JJII COCTABJICHHS pabdOunx
IporpaMM, aBTOPbl KOTOPBIX MOTYT NPEMJIOKUTH CBOM BapuUaHT MOCIEI0BATEIbHOCTH
U3YYEHHUS U CTPYKTYpbl y4eOHOro Marepuaja, CBOE BHJEHUE MyTel (HOpMUPOBAHUS Y
oOyuarotnuxcst 10-11 kjmaccoB mpeaMETHBIX 3HAHUM, YMEHUHW M CHOCOOOB y4eOHOH
NESATEIbHOCTH, a TaKK€ METOJUYECKMX PpEeUIeHU 3ajad BOCIHUTAaHUS WU Pa3BUTHUS
cpencTBamMu yueOHoro npeamera «buosnorusy.

buonorust Ha ypoBHE cpeiHero o01ero oopa3oBaHus 3aHUMAET BakHOE MecTo. OH
oOecnieunBaeT (HOpMUPOBAHHE y OOYYaIOIIMXCS MPEICTaBICHUN O Hay4yHOH KapTUHE
MUpa, pacuIMpseT 1 000011aeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIIMUUTEIbHBIX TPU3HAKAX
- YPOBHEBOM OpPTraHU3alMU U ABOJIIOLIUHU, CO3AAET YCIOBUS IS TO3HAHUSI 3aKOHOB KUBOM
npupobl, (GopMupoBaHHUS (HYHKIMOHAILHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO H
0e3onacHoro o0pasa >KM3HHU, SKOJOTUYECKOTO MBILIIEHHS, IEHHOCTHOTO OTHOILECHUS K
YKUBOM IIPUPOJE U YETOBEKY.

bonbmioe 3HaueHWe OMOJIOTHS UMEET TaKXKe /JI PELIEHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIIMUX 337a4 CPEIHEr0o OO0IIero oOpa3oBaHUSs, COIMATM3ANUUA OOYJarOITUXCS.
N3yyenue Ouonoruu oOecreyuBaeT yclIOBUS sl (POPMUPOBAHUS MHTEIIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ WH(QOPMAIMOHHBIX HABBIKOB, JCTETUYECKON KYIBTYPHI,
CIOCOOCTBYET HWHTETpaly OMOJOTMYECKUX 3HAHUUA C MPEACTABICHUSMU U3 JAPYTUX
y4eOHBbIX TMPEAMETOB, B YACTHOCTH, (PU3UKM, XUMUU U Teorpaduu. HazpanHble
MIOJIO’KEHUS O MIpeIHa3HauYeHUH yueOHOoro npeaMera «bruoaorusy coctaBuin OCHOBY st
omnpeeNieHus TOAXOJI0B K OTOOPY U CTPYKTYpPUPOBAHHMIO €ro  COIepKaHus,
MPEICTABICHHOIO B MPOTrpaMMe 1o OUOJIOTHH.

Ot0op coxmepxkanust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYLIECTBJIEH € MO3UIMKA KyJIbTYpOCOOOPAa3HOTO MOJX0/1a, B COOTBETCTBUHU C KOTOPBIM
oOyuyaroruecs: JODKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUUMbIE A (HOpPMHUPOBAHMS



oOmIeil KyJabTyphl, ONpPEISISIIONINE aJeKBATHOE TOBEICHUE YEJIOBEKa B OKPYXKalolIei
IPUPOAHONM Cpele, BOCTPEOOBAHHBIE B TIOBCETHEBHOM MKU3HM W MPAKTUYECKON
nesirebHocTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI COJIEP KaHMUs,
KOTOpBIE CIIy’)KaT OCHOBOM i (OPMHUPOBAHHS TIPEIACTABICHUNA O COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHE MHpPA M I[EHHOCTHBIX OpPUEHTALUSAX JUYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIMU OUOJIOTHYECKOTO 00pa30BaHMS.

CTpykTypupoBaHHe CoJepkaHusl ydeOHOTO MaTepuasa B MporpaMme Mo OHOIOTHH
OCYIIECTBICHO C YyYE€TOM NPHOPUTETHOTO 3HAYCHHWS 3HAHUA 00 OTIIMYUTEIHHBIX
OCOOEHHOCTSIX JKMBOW TPHPOABI, O €€ YPOBHEBOW OpraHW3allMd W HBOJIONUHU. B
COOTBETCTBUM C 3THUM B CTPYKType ydeOHoro mnpeamera «buoyiorus» BbIIEIEHBI
CIEAYyIOUIME COAEp)KATENIbHBIE JIMHUM: «DbHONOTHs Kak Hayka. MeToapl Hay4HOro
no3HaHus», «Knerka xak Ouosornyeckass cucreMa», «OpraHu3m Kak OHOJIOrHYecKas
cucteMa», «Cucrema M MHOroo0Opa3ue OpraHU4YeCKOro MUupa», «IBOJIOLUSA KUBOU
IPUPOJBD», « DKOCUCTEMBI U MPUCYLINE UM 3aKOHOMEPHOCTH.

enp n3yuenus yueobnoro npeamera «bruonorus» Ha 0a30BOM YpOBHE - OBJIAJICHUE
0o0yJarouMMuCs 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAJIBHONW OpraHU3aluyd KUBBIX
CHUCTEM pa3HOr0 paHra M NpPUOOPETEHHE YMEHHWI HCIOIb30BaTh 3TH 3HAHUS IS
IPAMOTHBIX JCMCTBUI B OTHOLIEHUU OOBEKTOB KMBOW MPHUPOABI M PEIICHUS Pa3IMYHbIX
YKU3HEHHBIX MPOOIeM.

JlocTrkeHue 1enu u3ydeHus: yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE
00ecreunBaeTcsl peUICHUEM CIIEYIOIUX 3a0a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEpPHOCTAX, THIIOTE3aX, IMPaBWIAX, CIYyXalluX OCHOBOW JJIA
(dbopMHpOBaHUs MNPEICTABICHUNA O E€CTECTBEHHO-HAyYHON KAapTHHE MHpa, O METOJax
HAy4YHOI'O MO3HAHUS, CTPOCHUH, MHOTOOOpa3HH U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOT0
YPOBHSI OpraHM3alvy, BBITAIOIIUXCSA OTKPBITHSX M COBPEMEHHBIX MCCIENOBAHUAX B
OmoIoruy;

dbopmupoBaHre y 0OydYaroUIMXCsli TO3HABATENbHBIX, WHTEJUIEKTyAJIbHBIX M
TBOPUYECKUX CIIOCOOHOCTEN B MpOLECCe aHaM3a JaHHBIX O MyTSAX Pa3BUTHs B OMOJIOTUU
HAay4HBIX B3IJIS0B, €W M MOAXOJOB K M3YYEHHIO JKHBBIX CUCTEM PA3HOTO YPOBHS
OpraHH3alNy;

CTaHOBJICHHE Yy 00Yy4aroImuxcsi oOel KyJIbTypbl, QYHKIMOHAIBHOW IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATh M OICHUBATH SIBJICHUS OKPYKAIOUIErO0 MHUpPA >KUBOU
IPUPOABI HA OCHOBAHUM 3HAHUH U OMbITA, MOJYYEHHBIX NPU U3YYEHUN OUOJIOTUH;

dbopmupoBaHue |y oOydaromuxcsi yYMEHUW  WUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTUYECKUX 3HAHMM B TPAKTUYECKON JIESITENIbHOCTHM 4YeJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTaHUE YOKIEHHOCTU B BO3MOKHOCTHU IMO3HAHUS YEJIIOBEKOM >KMBOM IPUPOIBDI,
HEOOXOAUMOCTU OEpeKHOr0 OTHOIICHHS K Hel, COOMIOJEHUS 3TUYECKUX HOPM MpHU
IPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HaHME IEHHOCTHM OHMOJIOTMYECKUX 3HAHUW ISl  TOBBIIIEHUS  YPOBHS



AKOJIOTUYECKON KYIbTYPHI, JUisl (POPMHUPOBAHMSI HAYYHOTO MUPOBO33PEHUS,

MPUMEHECHUE MPUOOPETEHHBIX 3HAHUW M YMEHHMM B TIOBCEJIHEBHOW KU3HHU JIJIs
OIIEHKM TOCJEACTBUM CBOEU MESITEILHOCTH IO OTHOLICHUIO K OKpYyXalolieu cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME M COONIIOZCHHE Mep MNPOPUIAKTUKH
3a00JIEBaHHUIA.

B cucteme cpeanero obmiero o6pazoBanusi «buosorus», nzydaemas Ha 0a30BOM
YpOBHE, SBJSETCS 00s3aTeIbHBIM Y4E€OHBIM IIPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHol obnactu «EcTecTBeHHO-HAYYHbBIE TTPEIMETHDY.

OO611ee yucao 4acoB, PEKOMEHI0BAaHHBIX JIJIsl U3y4YEeHUsI OUojIoruu - 68 yaco: B 10
kiacce - 34 gaca (1 gac B Hezenmo), B 11 kiacce - 34 gaca (1 yac B Heeno).



COJAEPXKXAHUE OBYUYEHUA

10 KJVIACC

Tema 1. buosiorusi Kak Hayka

buonorust kak Hayka. CBsi3p OHMOJIOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U
IPYTMMH €CTECTBEHHBIMM HayKaMmH, (punocoduelt, ITUKON, ICTETUKOW U mpaBoM. Poib
ovonorun B (OPMHUPOBAHWK COBPEMEHHOM HAydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTonpl MO3HAHUSA >KUBOM MPUPOABI (HAOJIOJIEHUE, HKCIEPUMEHT, OIMCAHHE,
U3MepeHue, KiaccupuKanus, MoJEINpPOBaHNe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Hemoncmpauuu:
llopmpemuwi: Y. [lapBun, I'. Menaens, H.K. Konbios, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemvl: «MeToAbl TO3HAHUS KUBOU TPUPOIBDY.

Jlabopamopnsie u npakmuyecxkue padoomol:
[Ipaktrnueckas padora Ne 1. «cnonp30BaHKe pa3auvyHbIX METOAOB MPU U3yYEHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs

JKuBbie cucrtempl (OMOCHMCTEMBI) Kak MpeaMeT Hu3ydeHus Owosoruu. OTaudue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OmocucTeM M HMX pa3HooOpa3zue. YPOBHHM OpraHu3aluu OHMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIM, MOMYISLHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKUH ), OMOChHEPHBIN.

Jemoncmpavyuu:

Tabnuyvl u cxemvr: «OCHOBHBIC IPU3HAKH KU3HUY», «YPOBHH OpPTaHHU3AIMH JKUBOM
TIPUPOJIBIY.

Obopyoosanue: moaenb mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KJICTKH

XUMHUYECKHM COCTaB  KIIETKA. XHWMHYECKHE DIIEMEHTBI: MAKpPOAJIEMEHTHI,
MHKPOAJIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIIMHA BOABI U MUHEPAIBHBIX BEIIECTB B KieTke. [loanep:xanne 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHMHOKHCIOTBI - MOHOMEPHI OEIKOB.
He3zameHumble W 3aMEHHMBIE AMUHOKHUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl OCIKOBOM MOJIEKYJIbI (IIE€pBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTpYKTypa). XUMHYECKUE CBOMCTBA OeskoB. buonornueckue GpyHKIUN OEIKOB.

depmeHTHl - Ouosiormueckue Karanuszatopbl. CTpoeHue QepMeHTa: aKTUBHBIN
HeHTp, cyocTpaTHas crienuduanocts. Kopepmentsl. Butamunsl. OTinuuns GepMeHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOpPOB.



VYrneBoasl: MOHOcaxapuzbl (TJHOKO03a, pubo3a M J1€30KcHpu003a), AUcaxapHibl
(caxapo3a, 1aKTO3a) U MoJaucaxapuabl (Kpaxmal, IITMKOreH, 1euion03a). buonornueckue
(YHKIUM YIIIEBOIOB.

Jlununer: Tpuraunepuasl, GocPoaunuasl, crepouasl. [ napopunsHo-runapododHbIe
cBoiicTBa. buonornyeckue ¢pynkiuu aunu108. CpaBHEHUE YII€BOI0B, OEIKOB U JIMIUI0B
KaK UICTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl - MOHOMEpBI HYKIEMHOBBIX
kucnoT. Crpoenune u ¢ynkuuu JHK. Ctpoenune u gpyukiuu PHK. Bugst PHK. AT®:
CTpoeHHE U QYHKIUU.

[uTosiorus - Hayka o kieTke. Knerounas teopus - npuMep B3aUMOJICUCTBUS UAEH
¥ (paKkTOB B HAYYHOM NO3HAHUH. MeTO bl N3YYEHHUsI KIIETKH.

Knerka kak menoctHas kuBas cucrema. OOnIMe NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHass memOpana, Monekyibl JIHK kak renernyeckuil ammapaT, cUCTeMa CHUHTE3a
Oenxka.

Tunel KIETOK: 3yKapHOTHYECKass W MpokapuoThdeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckon knetku. Kinerounas crenka 6akrepuii. CTpoeHHE 3yKapUOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBl KIETOK - KIETOYHAsl CTEHKA, TJIUKOKAIUKC, HX
¢ynkiun. [lnazmatuueckass memOpaHa, €€ cBoiicTBa u ¢yHkuuu. lluroruasma u eé
opranounbsl. OqHomMeMOpanHble opranouas! kieTku: JI1C, annapat ['oiab1KH, IM30COMBI.
[TosryaBTOHOMHBIE OpPTraHOM/IBI KJIETKH: MUTOXOHJPHH, IJIACTUIBIL.
[Tpoucxoxaenrne MUTOXOHIpUIl U TutacTull. Bunel mnactua. HememOpaHHbIe OpraHou/ bl
KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIU, PECHUUYKH, KXIYTUKH. DyHKUIUHU
OpPraHouJ0B KJIETKU. BKiroueHus.

Anpo - perynaropHblid LeHTp kieTku. CTpoeHue sapa: sifepHas 000JI0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

Hemoncmpauyuu:

Ilopmpemwi: A. Jlesenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juaecpammer: «PacripefieieHne XUMUYECKUX 3JEMEHTOB B HEKHUBOUW MPUPOLAEH,
«PacripeniesieHne XuMUYeCKUX 3JIEMEHTOB B dKUBOUW MPUPOIE.

Tabnuyvt u cxemvi: «llepuogumyeckas TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJIeKyNbl BOJbD», «buocunres Oenka», «CTpoeHue MOJEKYJIbl OelKay,
«Ctpoenue pepmenTay, «HykimennoBsie kucnothl. JJHK», «Ctpoenue monexynsl ATDy,
«CTpoeHue 3yKapHOTHUECKON KIeTKW», «CTpOoeHHe MKUBOTHOW KIETKH», «CTpoeHue
pacTUTENbHOU KJIETKN», «CTpOeHHE MNPOKAPUOTUUYECKON KIEeTKn», «CTpoeHue sapa
KJIETKW», «YTIAEBOJBD, «JIMIUIBI.

ObopyoosaHue: CBETOBOM MHKPOCKOI, O0OOpyIOBaHWE JUIsl  MPOBEIACHUS
HaOJII0/ICHUM, U3MEPEHUI, IKCIIEPUMEHTOB, MUKPOTIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX
1 OaKTEepUATBHBIX KIJIETOK.



Jlabopamopnvle u npakmuueckue padbomaoi:

JlabopaTtopHas pabota Ne 1. «/M3ydeHue KaTaIUTHIECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl).

JlabopaTtopHas padota Ne 2. «M3ydeHue cTpoeHUS KICTOK PaCTCHUM, )KUBOTHBIX H
OaKTepHil MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUE».

Tema 4. /KuzHeneATeIbHOCTh KIETKH

OOMeH BellecTB, WIH MeTaboau3M. AccUMUIALMS (IUIACTUYECKUA OOMEH) H
TUCCUMWISIIUA  (PHEpPreTUUecKuidi oOMEH) - JBE€ CTOPOHBI €IMHOr0 Mpolecca
MeTabonmu3ma. Pollb 3aKOHOB COXpaHEHHS BENIECTB W DHEPrdd B TMOHUMAHHH
MeTabonmu3ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIM u rerepoTpodHbii. Poms dhepMeHTOB B
0oOMEHe BEIlIeCTB U MPEBPAIIEHUU SHEPTUU B KIIETKE.

dotocunte3. CBeroBas U TeMHoBas (a3bl (porocunresa. Peakuuu dhoTocuHTE3a.
D¢ dextuBHOCTh hoTOCHMHTE3a. 3HAaUeHUE (POTOCUHTE3a IS KU3HU Ha 3emiie. BiusHue
yCcoBUM cpeabl Ha (OTOCHMHTE3 M CIOCOOBI TMOBBIIIEHUSI €0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUI.

XemocuHTe3. XeMOCUHTE3UPYIONINE OakTepun. 3HaYCHUE XEMOCUHTE3A JIJIsl KU3HU
Ha 3eMJie.

DHepreTuueckuii oOMeH B KieTKe. PaciierieHue BeIIEeCTB, BBIICICHHE U
aKKyMYyJIUPOBAaHUE SHEPTrUM B KJETKE. OJTalbl SHEPreTUYECKoro ooOMmeHa. [ nukonus.
bpoxenue u ero Buabl. KHCIOpOJHOE OKHUCIEHHUE, WIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peaknuu marpuyHoro cunresa. I'enernueckas nndopmanusa u JJHK. Peanuzanus
reHeTH4eckoi nHGOpMaINK B KJIETKe. | eHeTuYeCcKHii Ko ¥ ero CBoMcTBa. TpaHCKpUIIIIHS
- marpuuHblii cuHte3 PHK. Tpancnaums - OuocuHTe3 Oenka. DTambl TPaHCIHSIIHH.
KomupoBanne amuHOKUCIOT. Posib pubocom B OMocuHTe3e Oernka.

Heknerounsle ¢opMmbl ku3Hu - BuUpychl. Mctopusi oTkpeitus BupycoB (.M.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M XKW3HEHHOIO ITMKIAa BUPYcOoB. bakrepuodaru.
bosie3nn pacrteHuid, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBaEMbIE BHUpycamu. Bupyc
umMmyHoaeduita yenoseka (BUY) - Bo3Oyautens CIIN/a. O6patHast TpaHCKpUIIIIHS,
peBepTasa u unterpasa. [IpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

Jemoncmpavuu:

Ilopmpemwi: H.K. Konsuos, JI.1. UBanosckuii, K.A. Tumupsses.

Tabnuyvt u cxemvli: «Tumel mHTAHUS», «Metabomuzm», «MUTOXOHAPHUSIY,
«HepreTuyeckuii  o0OMeH», «Xiopormiact»y, «®PorocunTe3y, «Ctpoenue JIHK»,
«Ctpoenne u (GyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «[ eHeTHYeCKHil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuszHeHHbd 1k Bupyca CIIW/]a,
oakTeprodaray, «Pemmukarus JTHK».

Obopyoosanue: wmoaenu-anmmkanuu «Y nsoenue JIHK u tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHne KIETKn», Mojelb cTpykTypsl JJHK.

Tema S. PazMHOKeHNe M UHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB



KneTounslii LMK, WK KU3HEHHBIN uKI kieTku. MaTepdasza u mutos. [Ipoueccsr,
npoTtekatomue B uHTepdaze. Pemnmukanums - peakuuss matpuyHoro cuHtesa JIHK.
Crtpoennie XpoMocOM. XPOMOCOMHBIM HA0Op - KapHOTHUIIL. JIMTUTOMAHBIA U TaTIOWTHBIA
XpOMOCOMHbIE Ha0Opbl. XpomaTuibl. lLlUTonornyeckne OCHOBBI PA3MHOXKEHUA W
WHJMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Jenenue kietku - muto3. Ctaguu mutosa. [Iporeccsl, npoucxoadiume Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKkuii CMBICII MUTO3a.

[Iporpammupyemas rubenb KIETKH - aromTo3.

@dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe W mojioBoe. Buael Gecnonioro
Pa3MHOXKEHUA:  JEJICHUE HAJIBOE, IOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX,
CcropooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYCHHE NI CEJICKIUU.

[TooBo€ pa3MHOKEHUE, €TO OTIINYHS OT OECIONOrO.

Meiio3. Craguum wMeiio3a. Ilpomeccsl, NpoucxonduniMe Ha CTagusx Menosa.
[ToBenenne xpomocom B menose. KpoccuHrorep. bHomormyeckuii CMbICH U 3HAYCHHE
Meno3a.

["ameTorenes - mpoiecc oOpa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. llojoBbIE
JKeJle3bl: CEMEHHUKU M sIMYHUKH. OOpa3oBaHME W PA3BUTHE IOJOBBIX KIETOK - raMeT
(ciepmaTo3oui, SHLEKIETKa) - clepMmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUs
ANIEKIETOK U criepMaro30uaoB. Omnonorsopenue. [TapreHorenes.

NupuBnayanbHOE  pa3BUTHE (oHTOTEHE3). OMOpUOHANILHOE  pa3BUTHE
(oMOpuorenes). Ortanbl SMOPUOHANBHOTO PAa3BUTUS y IO3BOHOYHBIX >KMBOTHBIX:
npobsieHue, racTpyisiuus, opraHoreHes. IloctamOpuonanepHOEe pa3BuTHE. TUIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHUS: MPsAMOE, HENpsMoe (JTMUMHOYHOE). BiusiHue cpeapl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CTIOCOOHBIE BBI3bIBATH BPOKIEHHBIE YPOICTBA.

Poct n pasButne pacrenuii. OHTOreHE3 [IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJNH Pa3BUTHSL.

Jemoncmpavuu:

Tabauyvt u cxemvi: «@opMBbI pa3MHOKEHHUSI OPTAHU3MOBY, «J[BOMHOE
OIJIOZIOTBOPEHUE Yy IIBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOXKEHHE PACTCHUI»,
«/lenenue knerku Oakrepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI»,
«Knerounbi ki, «Pemmukanus JITHK», «Muto3», «Meno3y», «IIpsmoe n Henpsimoe
pazButue», «l'ameroreHes y MIIEKONUTAIOUX U YeJOBeKa», «OCHOBHBbIE CTaauu
OHTOT'€HE3a».

Obopyoosanue: MHUKPOCKOTI, MUKpOTpenapaTsl «CriepMaTo30u1bl
MJICKOITUTAIOWIETOY», <«SIMIeKneTka MIeKonuTarmero», «KapuoknHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHas MoJeb-amuukanus «Jlenenue knetku», moxaens JIHK,
MOieSTb MeTa(azHO XPOMOCOMBI.

Jlabopamopnwie u npakmuyeckue pabomoi:
JlaGoparopHas pabora Ne 3. «HabGmroneHne MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa



JyKa Ha TOTOBBIX MUKpPOITperapaTaxy.
JlabopaTtopHas pabota Ne 4. «l3ydyeHue CTpOCHHS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacjiencTBEHHOCTb 1 H3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. Mcropusa pa3zButus reHeTukd. Ponbs nurosiornn u
HMOPUOJIOTUU B CTAHOBJIICHUM T€HETUKHU. BKiag pocCUUCKHUX U 3apyOekHBIX YUEHBIX B
pa3BUTHE TEHETHKW. METOAbl TEHETUKH (THOPHUIOIOTHYCCKUN, NUTOTCHETHUYCCKU,
MOJIEKYJIIpHO-TeHeTnYeckuii). (OCHOBHBIE TEHETHYECKHE TMOHATUA. | eHeThyeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBaHUMN.

3aKOHOMEpPHOCTU HAcCJEJOBaHUS MPU3HAKOB, YyCTaHOBIEHHble [. MeHnuenem.
MonorubpuHoe ckpeumBanue. 3aKoH €IMHO-00pa3ust THOPUAOB NIEPBOTO MOKOJICHHUS.
[IpaBuno AOMUHHMPOBAHHUS. 3aKOH PACIICIVIEHUS MTPU3HAKOB. ['MMOTE3a YMCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpemuBaHue. 3aKOH HE3aBUCHMOIO HACJEeIOBAaHUS MPU3HAKOB.
[{uToreHeTHyeCKue  OCHOBBI ~ JIUTHOPUAHOTO  CKpEIMBaHUA.  AHaIU3UpPYIOIIEe
cKpeuBanue. Mcnosib30BaHWE aHAIM3UPYIOLIETO0 CKPELIMBAHUs I ONpPENEIICHUS
TEHOTHUIIAa OCOOH.

CueryieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cCremieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyleHue cuerieHus: FTeEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTHYeCKne KapThl.

['eHeTnka mnosia. XpPOMOCOMHOE OIpEAEICHHE TMOoJa. AYTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHsie U rereporaMeTHbele Opraiu3mbl. HaciienoBanue npu3HaKoB,
CLETUIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUIbI N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HACJIEACTBEHHAsA. Poib
cpenbl B HEHACJIEACTBEHHOW W3MEHYMBOCTH. XapaKTEpUCTUKA MOJIU(PUKALUOHHOM
M3MEHUYMBOCTU. BapuallnOHHBIN psAl M BapualMOHHasA KpuBas. Hopma peakiuu npusHaka.
KosnuecTBeHHbIE W KA4yeCTBEHHbIE MNPH3HAKM U HX HOpMa peakuuu. CBoiicTBa
MOU(DUKAITUOHHON U3MEHUYHUBOCTH.

HacnenctBenHasi, WM TEHOTUINIMYECKas, W3MEHUMBOCTh. KomOMHaTHBHAs
U3MEHYMBOCTh. Meio3 M MoJ0BOM MPOLECC - OCHOBA KOMOMHATUBHON M3MEHYMBOCTH.
MyrtauronHas u3MeH4YMBOCTb. Kilaccudukanus MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrora W nOpuyuHBl MyTauuid. MytareHHble  (pakTophl.  3aKOH
TOMOJIOTMYECKUX PSAZIOB B HACJIEICTBEHHOW nu3MeHunBoctu H.M. BaBunosa.

BresnepHas HacCneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
reHeaJornuecKui, OJU3HEIOBbIN, ITUTOTCHETUYCCKUM, OMOXUMUYECKUH, MOJICKYJISIPHO-
reHetnueckuil. CoBpeMeHHOE OMpeIeNICHUE TeHOTHIA: ITOJIHOTEHOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomoublo [II[P-anamusa.
HacnencrBennnie 3a001eBaHus Ye€I0BEKA: TEHHbBIE 00JIE3HU, OOIE3HU C HACIEACTBEHHOM
MIPEIPACIIOIOKEHHOCThIO, XPOMOCOMHBIE OoJe3nn. ComMaTH4YeCKne W TeHEpAaTUBHBIC
myTanuu. CTBOJIOBBIE KJIETKH. [IpMHIMMBI 30pOBOro 00pa3a >KU3HU, JUArHOCTHUKU,

11



HpO(bI/IJIaKTI/IKI/I 141 JICUYCHUA IFCHCTHYCCKUX 0oJIC3HEH. MGI[I/IKO-FGHCTI/IIICCKOC
KOHCYJIbTUPOBAHHC. 3HaueHUE MGHHHHHCKOﬁ ICHCTHUKH B IIPCAOTBPAIICHUH W JICHCHUU
IreHETUYECKHUX 3a00JICBaHNM YEJIOBEKA.

Hemoncmpauyuu:

Ilopmpemwi: 1'. Mennens, T. Mopras, I'. ne ®pus, C.C. UeTBepukoB,
H.B. Tumodees-Pecorckuii, H.W. BaBumos.

Tabnuyvt u cxemvr: «MOHOTHMOPHIHOE CKPEIIMBAHWE U €r0 IIUTOrCHETHYECKas
OCHOBa», «3aKOH PAaCUICIJIEHUS W €ro LUTOrE€HETUYECKass OCHOBa», «3aKOH YHMCTOTHI
rameT», «JluruOpumHoe ckpenuBanue», «lluTomorndeckre OCHOBBI JTUTHOPHUIHOTO
CKpenmBanus», «Meo3», « B3auMo1eiCTBUE aJUIENIbHBIX T€HOBY, «I €HETUUECKUE KapThl
pacTEeHMI1, )KUBOTHBIX U YENOBEKA», «[ eHeTrka nosay», «3aKOHOMEPHOCTH HACJIEA0BaHUA,
CLETUIEHHOTO C MOJIOM», «KapuOTHIIBI YeIOBEKA U )KUBOTHBIX», « BUIbI N3MEHUHBOCTHY,
«MoauduxanmonHas M3MEHYMBOCTHY, «HacnemoBanue pesyc- dakrtopa», «IeHeruka
rpyIn KpoBu», « MyTallMOHHAsI U3BMEHYUBOCTHY.

Obopyoosanue:  MoAeIU-alIIMKaUUd « MOHOTHOPUIHOE CKPEIIUBAHUEY,
«HenonHnoe nomunupoBanuey, «lurudpunnoe ckpenmBanuey, «[lepekpéct xpomocom,
MHUKpPOCKOII M MHUKponpenapar «/lpo3zodpuna» (Hopma, MyTauuu (QOpMbI KpPBUIBEB H
OKpacku Tena), repoapuit «I'opox moceBHON.

Jlabopamopnsie u npakmuyueckue padoomol:

JlaGoparopHas pabota Ne 5. «3yueHue pe3yabTaTOB MOHOTUOPUHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(Q MBI HA TOTOBBIX MUKpPOITpEnapaTax.

JlaGoparopuas pabdora No 6. «M3yuenne MoaupUKAIMOHHOW H3MEHUYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHOU KPUBOM.

JlabopatopHas pabora No 7. «AHanmu3 MyTtanuii y Jpo30(uiibl Ha TOTOBBIX
MUKPOTIpenapaTaxy.

[Tpaktuueckast pabora Ne 2. «CocTtaBieHue 1 aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHU

Cenekys KaK HayKa W Ipouecc. 3apoKACHUE CEIEKIMU U TOMECTUKALUSA. Y UEHHE
H.W. BaBuioBa o 1eHTpax MPOUCXOXKIACHUS U MHOTOO0Opa3usi KyJIbTYpPHBIX PacTEHUH.
LleHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITaMM.

CoBpeMeHHbIE METO/ABl CENEeKINH. MacCOBBIi M WHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pacTeHUul © KUBOTHBIX. OILEHKa JKcTepbepa. bIM3KOpOICTBEHHOE
CKpeluruBanue - HOpuauHr. Yucraa nunaug. CKpenBaHue YUCThIX JUHUM. ['eTeposuc,
win rubpuanas cuia. HeponctBenHoe ckpemuBaHue - aytOpuausr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. ICKycCTBEHHBIM MyTareHe3 M MOJyYEHUE MOJMIUIOUIOB.
JlocTrkeHus CeNIeKIMNA PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOI0rus Kak oTpacib NPOU3BOACTBA. | '€HHas HHKEHEepUs. DTarbl CO3/1aHUs
pexoMmOunanTHO# JJHK u Tpancrennsix opranuzmoB. Kiierounast nHxeHepus.

Kierounbie KynbTypbl. MUKPOKIOHAIBHOE pa3MHOXEHUE pacTeHuil. KinoHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE H



strndeckue nmpoodiemsl. MO - reHeTHYECKH MOAUPUIIUPOBAHHBIE OPTAHU3MBI.

Hemoncmpauyuu:

Ilopmpemwi: H.W. Basuios, .B. Muuypums, I'.J1. Kapneuenko, M.®. IBaHOB.

Tabauywl u cxemvr: xapta «LIeHTpBI NPOUCXOKAEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacteHui», «llopoabl JOMalIHUX JKHUBOTHBIX», «CoOpTa KyJIbTYpHBIX PACTEHHID,
«Otnanéunas ruOpuan3anus», «Padoter akanemuka M.®. lBanoBay, «[lomummonausy,
«OOBeKkThl  OMOTEeXHOJOrumW»,  «KierouHele  KyJbTypbl W KIOHHUPOBAHHUEY,
«KoHCTpynpOBaHH€e U EPEHOC F'€HOB, XPOMOCOM.

Obopydosanue. MyISDKH TUIONOB UM KOPHEIUIONOB AMKUX (POPM M KyJIbTYypPHBIX
COpPTOB pacTeHuil, repdbapuil «CeabCKOX035MCTBEHHBIE PACTEHUSD.

Jlabopamopnvie u npakmuyeckue paoomaol:

Okckypeusi « OCHOBHBIE METOMIBI M IOCTHUKEHUS CEIEKIUU PACTEHUI U KUBOTHBIX
(Ha CEeJEKUMOHHYIO CTAHIIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIM y4acTOK, B
TEIUTMYHOE X035HUCTBO, TA0OPATOPUIO arPOYHHUBEPCUTETA UIIM HAYYHOTO IICHTPA).

11 KJIACC

Tema 1. DBoJIIOLMOHHASI 0MOJIOTHS

[Ipennochulki BO3HUKHOBEHUS 3BOJIOLIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPUS U
e€ MecTo B Ouosoruu. BivsiHue 3BOIIOIIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTUX
HayK.

CBuperennscTBa 3BoIIOIMH. [laneoHToNOrNYECKHE: MOCJIEI0BaTEILHOCTh
MOSIBJICHUS BUJOB B  TAJCOHTOJOTMYECKOM  JICTOMMCH, MEPEeXOAHbIe  (OPMBI.
buoreorpadguyeckue: cxocTBO U pazinune GayH u GJaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE:  CXOJCTBA U pa3Inyusi SMOPUOHOB PAa3HBIX BUJIOB

MTO3BOHOYHBIX. CPaBHUTENBHO-AHATOMUYECKUE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYIUMEHTApPHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTM W OCHOBHBIX META0OJMYECKMX NyTe Yy Bcex
OpPTraHU3MOB.

OBomonnoHHas teopus Y. [apeuna. [Ipennocbuikn BOSHUKHOBEHHUS TapBUHU3MA.
JIBrKylIMe CHJbl 3BOJIOLMHM BUAOB MO JlapBuHy (M30BITOYHOE pa3MHOXKEHUE MPU
OTPaHUYEHHOCTH PECYPCOB, HEOIIPEAEIIEHHASI U3MEHYMBOCTh, 00pb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomymnsius kak eAMHUIA BUAA U SBOJIOLUU.

JIBrokyiue cuibl ((hakTOphl) HBOIOLUHU BUAOB B MpUpoae. MyTallMOHHBIN Nponecc
¥ KOMOMHATHUBHAS U3MEHUMBOCTD. [lonmynsironHbie BOIHbBI U Jipeiid renoB. M3omsuus u
MUTpALIHSL.

EcTecTBeHHbII1 0TOOp - HanpaBisomui (akTop 3BoJoLrH. PDOPMBI €CTECTBEHHOTO
oTOopa.

[IpucnocoO6IeHHOCTh  OPraHU3MOB KaK  pe3yJabTaT 3BoOJIOIUHU. [IpumMepsr
MPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(do3bl U UIHO-a 1Al TaI| K.
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Bun u Bunpoo6pazoanue. Kpurepuu Buaa. OcHOBHbIE (POPMBI BUA0OOPA30BAHUS:
reorpagpu4eckoe, SKOJIOTUYECKOE.

MaxkpoaBostorusi. opMbl 3BOTIOLUU: buneTnyeckas, AMBEPreHTHAs,
KOHBEpIreHTHas, napasuiesibHas. HeoOpaTtuMocTh 3BOIIOLHUN.

[IpoucxoxieHne OT HeCHEeUUadIu3upOBaHHbIX npenkoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanus.

Jemoncmpavyuu:

Ilopmpempwi: K. Jlunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekxenp, ©. Mromnep, A.H. Ceepiios.

Tabauyvl u cxemvi: «Pa3BuTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoAbIIn
MO3BOHOYHBIX YKUBOTHBIX», «ApXxeonTepukcy, «DopmMbl OOpbOBI 3a CyIIECTBOBAHUEY,
«EctectBenHbIit 0T00p», «MHOTO00pa3ue cCopToB pacTeHuit», «MHoroobpasue mopon
KUBOTHBIX», «llomynsiuum», «MyTalMOHHAas HW3MEHYHMBOCTH», «ApOoMOp(dO3bD»,
«Mnunoananrtamuny, «OO0mas nereHepanus», «JBrxKyiue cuibl 3BodonUn», «Kapta-
cxema wMapmpyTta nytemectBus Y. JlapBunay, «boppba 3a cyliecTBOBaHUEY,
«IIpucnocoOaeHHOCTh OpPTraHU3MOB), «I"eorpaduueckoe BHJ1000pa30BaHUE,
«DKOJIOTHYECKOE BUI000pa30BaHUE.

Obopyoosanue.: KOMIEKIMUST HACEKOMBIX C Pa3IMYHBIMH THIAMH OKPACKH, HAOOp
IJIOJIOB U CeMsH, KoJuleKiusa «[IpumMepsl 3alUTHBIX MPUCTIOCOOICHUN Y SKUBOTHBIX),
Moelb «OCHOBHBIE HATIPABIICHHSI SBOTIOLUN», 00bEMHASI MOAEIb «CTPOEHHUE TOJIOBHOTO
MO3ra IMO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KoJmekius «@opMbl COXPAaHHOCTH MCKOTAEMBbIX
JKUBOTHBIX WM pacTeHUW», MOAenb ammmkamusa «llepekpéct Xxpomocom», BIa)XKHBIE
npenapatel  «Pa3BuTme Hacekomoro», «Pa3BuTue JSATYHIKW», MUKpOIpenapar
«JIpo3oduna» (Hopma, MyTaruu GOpMbI KPBLUTLEB U OKPACKH TETA).

Jlabopamopnsle u npakmuyeckue paoomaol:

Jlabopatopuass pabora Ne 1. «CpaBHeHuE BHIOB 110 MOP(OIOTUIECKOMY
KPUTEPHIO.

JlaGoparopHas pabora Ne 2. «Omnmcanue HOPHCIOCOOJEHHOCTH OpPTaHU3Ma
U €€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU HA 3emJie

JloHayuHble MpPEACTABICHUS O 3apOXKACHUM JKU3HU. HaydHble rHUnoTessl
BO3HMKHOBEHUS >KM3HU Ha 3emiie: abuMoreHe3 U maHcnepmus. XUMHUYEcKasi 3BOJIOLIHSL.
AOUOTEeHHBIN CUHTE3 OPTaHUYECKUX BEILIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTAILHOE
MOATBEPKACHNE XUMUYSCKOM 3BOJIIOIMK. HauaapHbIe 3TaIbl OMOJIOTHYECKON IBOIOIIHH.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
MpOTOKJIETKU. [IepBbIie KiIeTKH U uX 3BOJIIOLUSL. DOpMUPOBaHKE OCHOBHBIX TPYIII KUBBIX
OpPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogam. Kartapxel. Apxeickas u
npoTeposoiickas 3pbl. [laneo3oiickast spa U €€ nmepuobl: KEeMOPUNHCKUN, OPIOBUKCKUH,



CHJIYPUMCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30HCcKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUK, MEITOBOM.

Kalino3oiickas 3pa u €€ nepruobl: MajleOreHOBbIN, HEOT€HOBBINM, AHTPOTIOT€HOBBIH.

XapakTepucTuKa KiIMMara M Te0JOTrHYecKux mnpoueccoB. (OCHOBHBIE ATallbl
HBOJIIOIUU PACTUTEIBHOTO U )KMBOTHOTO MUpa. ApoMop(d03bl Y pacTeHUN U KUBOTHBIX.
[losiBnenue, pacBeT U BBIMUPAHKUE TPYIIT KUBBIX OPraHU3MOB.

CucrtemMa OpraHMYECcKOro MHUpa Kak oOTpaxeHue dBoiouud. (OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIIOLMS YEJIOBEKA. AHTPOMNOJIOTUSI KaK Hayka. Pa3BuUTHE MpENCTaBICHUU O
MIPOUCXOKJICHUH 4eoBeKa. MeToabl u3ydeHus: aHTpornorene3a. CxXoACcTBa U pa3iandus
YEJIOBEKA U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YETIOBEKA.

JBrkymue cuibl (hakTopsl) aHTpornoreHe3a. HacnencTBeHHass U3MEHUYUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, M3TOTOBJICHUE OPYIUN Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJuMd W BETBH SBOJIOIUU YEJIOBEKA: ABCTPAJIONUTEKH, YenoBek
yMenbid, YenoBek mnpsamoxomsumi, YenoBek HeaHAEpTanbCKul, UeoBEK pa3yMHBIN.
Haxonku nckomaembIx OCTaTKOB, BPEMs CYIIECTBOBAHUs, 00JIACTh PacHpOCTpaHEHUS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Uenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpOINEOUIHAs (€Bpaszuiickas),
HErpo-aBCTpayiouHas (PKBATOpHAIbHAS), MOHTOJIOMAHAS (a3UaTCKO-aMEpPUKAHCKAs).
UepTbl npuCIOCOOIEHHOCTH TPEJCTAaBUTEICH YEJOBEYECKHUX pac K  yCIOBUAM
cyuiecTBoBaHus. EAMHCTBO yenoBevyeckux pac. Kpurnka pacusma.

Jemoncmpavyuu:

Ilopmpempwi: ®@. Penn, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemvl: «Bo3aumkHOBeHMe CoOIHEUYHOM CHCTEMED», «Pa3Butne
opranndeckoro  mupa»,  «PacturenpHas  kieTka», <«OKUMBOTHas  KJETKay,
«ITpokapuotnueckass kietka», «CoBpeMEHHass CHCTEMa OPraHHMYECKOTO MHPaY,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEIIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOTMYECKNX HAXOJOK IMPEIKOB COBPEMEHHOTO YEIOBEKAY,
«/lpesHenmme srogm», «pesHue mroam», «llepBble  COBpEMEHHBIE  JIFOAWY,
«HenoBeuecKkue paco».

Obopyoosanue: mynsxu «lIpoucxoxaenue denoBeka» (OIOCTbI aBCTPAIONMUTEKA,
MUTEKAHTPOTIa, HEaHAepTaIblla, KPOMAaHBOHIIA), CIICTIKH WIH N300pa)KeHUsS KaMEHHBIX
opyauii  TEepBOOBITHOTO  4YeloBeKa  (KaMHHU-YOMmephl,  pyoOwmwmra,  ckpebra),
TEOXpOHOJIOTHYEeCKass Ta0nuia, Koyuekus «DopMbl COXpPAaHHOCTH HCKOIAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwie u npakmuyeckue pabomoi:
[Tpaktrueckas pabora Ne 1. «I3yueHne UCKOMaeMbIX OCTATKOB PACTEHUI
Y )KUBOTHBIX B KOJUICKLIUSX.

DKCKypcus «IBOMIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WJIU KpaeBeAUYeCKUl My3eil).
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Tema 3. OpranusMbl U OKPYKAKOLIAS Cpeaa

OKOJIOTHsl KaK HayKa. 3aJadyd M pasjeibl 3KOJOTMH. MeToabl 3KOJIOrMYEeCKUX
MCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, ITOYBCHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  ¢akropbl.  Knaccubukanus — skojmormdeckux — (PaKTOpPOB:
abuoTHyeckne, OMOTUYECKUE U aHTPOIIOTeHHBIE. [leiicTBIE 9KOIOrH4ecKuX (PakKTOpOB Ha
OpraHU3MBI.

Abuotnyeckue (HakTOpbl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEpPUOAU3M.
[TpucnocoOnennst opraHU3MOB K JCUCTBUIO abMOTHYeCKUX (hakTopoB. buonornueckue
PUTMBI.

buotnueckue QakTopbl. Buabsl OMOTHYECKHX B3aMMOAECUCTBUI: KOHKYPEHIMS,
XMIHUYECTBO, CcUMOMO3 U ero @opmbel. [lapazutusm, koomepanus, MyTyalu3M,
KOMMEHCAIIM3M  (KBApTUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OMOTUYECKUX B3aUMOACHCTBUM JUIsl CYILIECTBOBAHMS OPTaHU3MOB B IIPUPOJTHBIX
COOOIIECTBAX.

DKOJIOTHYECKHUE XAaPAKTEPUCTUKNA NONYJANUMU. OCHOBHBIE ITOKA3aATENN MOMYJIALUU:
YHUCJICHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTrpanus. JIuHaMuKa
YUCJICHHOCTY NOITYJISIUUU U €€ PeryJIsaius.

Hemoncmpauuu:

Ilopmpempwi: A. I'ymbonbar, K.®. Pynbe, O. I'ekkenb.

Tabnuyvt u cxemwr: kapta «llpupomnbie 30HbI 3emim», «Cpeabl oOUTaHUS
opranu3zMoB»,  «®Doronepuoauzm»,  «llomynsiuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MOMYJISIUU UHPY30puu-TyPenbkny, «[luiesbie enm.

Jlabopamopnsie u npaxmuyueckue padoomol:

JlaGopatopHas pabota Ne 3. «Mopdonornueckrue 0COOCHHOCTH pacTCHUMN
U3 pa3HbIX MECT OOUTAHUSY.

JlabopaTopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktuueckass pabora Ne 2. «llomcy€r MIOTHOCTHM MOMYNANMA PAa3HBIX BHUIOB
pacTeHui».

Tema 4. CooOmecTBa ¥ 3K0JI0THYECKHE CUCTEMbI

CooOmiectBOo opraHu3mMoB - OuoreHo3. CTpyKTypsl OHOIEHO3a: BHJIOBasi,
pOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DkoJoruyeckue cucteMbl (9kocucTeMsl). [TorsTHe 00 sKOCHCcTEMEe U OUOTEOIICHO3E.
QOYHKIHOHAJIbHBIE KOMIOHEHTBI S3KOCHUCTEMBI: MPOIYIEHThI, KOHCYMEHTbI, PEIYyLECHTBHI.
KpyroBopoT BellecTB ¥ MOTOK SHEPTUHU B dKocucTeMe. Tpoduueckue (MuieBbie) ypoBHU
skocucteMsbl. [Tumesbie nenu U cetd. OCHOBHBIE TOKA3aTeNM 3KOCHCTEMbI: OHoMacca,
OPOAYKIUSA. OKOJOTMYECKHWE MHUPAMUIbI: TPOAYKIUU, YUCIECHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIsILus, pazButre. Cykueccus.



[TpupomHbIE 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep M PEK. DKOCHUCTEMa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIC HKOCHCTEMBEI. ATPOIKOCHCTEMBI. Y pOO3KOCHUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak ¢akTop ycToHYMBOCTH dKocucTeM. CoxpaHeHHe
OMOIOTHYECKOTO pa3HOOOpasus Ha 3eMIie.

Yuenue B.U. Bepnaackoro o 6uocdepe. ['panutipi, coctaB u cTpykTypa Ouocqepsl.
Kupoe BemectBO u ero (QyHkiuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsI BemecTB 1 OMOreOXMMHYECKHE IIUKIIBI 2JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emun. AHTpPONOreHHbIE HM3MEHEHHUSI B Ouocdepe.
['moGanbHbIE 3KOJOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHr€e pUpOIbI U denoBedyecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa ycroiunBocTH Ouocgepsl. OCHOBAa palMOHAIBHOIO YIpPaBICHUS HTPUPOIHBIMH
pecypcamu U UX UCTosb3oBaHue. JloCTHKEHNs OMOJIOTUU M OXpaHa MPUPOIBL.

Hemoncmpauuu:

Ilopmpemwi: A.Jlx. Tencnu, B.H. Cykaués, B./. Bepnaackuii.

Tabauyvr u cxemwvi: «llumeBble nenu», «bHUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoausie coobmiecTBay, «Llenu nutanus», « Ixonoruueckas nupamuaa, «buocdepa
U YEJIOBEK», « IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOIO JIECay,
«buoneno3 Bogoémayn, «ArporeHos», «lIprumepHble aHTPONOTeHHBIE BO3JACHCTBUS HA
pUPOAY», « BaxkHeuIme uCTOYHUKHU 3arpsi3HEHHS BO3/1yXa U TPYHTOBBIX BOA», «IlouBa -
BaKHEHIIasi cocTapisttonias ouochepoi», «DakTopsl nerpananuu mousy, «llapHUKOBBIIM
apdexTy, «DakTopbl paJUOaKTUBHOIO 3arpsi3HeHHUs Ouocdepnl», «OO0Ias CTpyKTypa
ounochepr», «Pacnpoctpanenue xku3Hu B ouochepe», «O30HOBBIN dkpaH Ouochepb»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

OOopynoBanue: MojeNb-anuInKauusa « TunuuHble OMOLIeHO3bD», TepOapuii
«PacturenbHble co0OIIECTBay, KoJUleKnuu «buoreno3», «BpeauTenn BaKHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», repOapuu M KOJUICKI[MU PACTEHUW M >KUBOTHBIX,
MpPUHAJICKAIIME K Pa3HbIM HSKOJOTMYECKMM rpynmnaM oaHoro Buiaa, KpacHas kHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHIEMbIX BUJIOB PACTEHUMN U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
11O BUOJIOI'MA HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUSA

Cornacio ®I'OC COO ycraHaBiuBarTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yYarIIMMUCS MPOTPaMM CPEIHET0 00111eT0 00pa3oBaHUS: JUYHOCTHBIM,
METamnpeMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI
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B cTpykType TMYHOCTHBIX pe3yJIbTATOB OCBOCHUS MpeaMeTa « buoIorush BbIACICHBI
CJIETyIOIINE COCTABIIIONIME: OCO3HAHUE OOYYAIOUIMMUCS POCCHMCKOW Tpa)IaHCKON
UJECHTUYHOCTH - TOTOBHOCTM K  CaMOpPa3BUTUIO,  CaMOCTOATEIBHOCTH  H
CaMOOIMPE/ICICHNI0, HAIMYME MOTHUBALMKM K OOyYeHHIO OWOJIOTHH, LieJICHANpPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIACHHH JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPATULUNA Pa3BUTHUS OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTD
00ydJaronmmxcsi pyKOBOJICTBOBAThCSI B CBOEH JEATEIBHOCTH IIEHHOCTHOCMBICIIOBBIMHU
YCTaHOBKaMM, TMPUCYIIMMH CUCTeME OHOJOTMYEeCKOTOo O00pa3oBaHUs, HaJIUYHe
HKOJIOTHYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUThH IEIHW U CTPOUTH >KU3HCHHBIC
TIJIAHBL.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS mpenMeTra «buosorus» agocTurarrcs B
€AMHCTBE Y4EOHOU M BOCTUTATENbHOMN JEATEIbHOCTHA B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKUMH  COLIMOKYJIBTYPHBIMHM, HUCTOPUYECKUMH U JYXOBHOHPABCTBEHHBIMHU
IEHHOCTSIMU, TMPHUHATHIMU B OOIIECTBE TMpaBWIaMd M HOpPMaMU TIOBEJCHUA U
CIIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, PA3BUTHS
BHYTPEHHEU MMO3ULMU JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U IPABOIIOPSIKY,
YeJIOBEKY TPY/la U CTapilieMy MOKOJIEHUIO, B3AUMHOTO YBOXKEHUS, OEPEKHOTO0 OTHOIICHUS
K KyJIbTYPHOMY HACIIEAWIO U TPAAULMAM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon
denepanuu, IpUPOAE U OKPYKAIOLIEH Cperie.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mnpeamera «buoNOrus» MTOIKHBI
OTpakaTb ~ TOTOBHOCTH M  CIIOCOOHOCTh  OOYyYalOIIMXCS  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpUEHTAIINM, TTO3UTUBHBIX BHYTPEHHUX YOEKIEHNUN, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
[IEHHOCTSIM POCCHIMCKOTO O0OIIecTBa, pacCHIUpPeHHE KU3HEHHOTO OIbITa W OIbITa
JNESITEIbHOCTH B MPOILIECCE pPEanu3allii OCHOBHBIX HANpaBICHUNA BOCHUTATEIIBHON
JESATEIPHOCTH, B TOM YUCJIE B YaCTHU:

1) rpakaaHcKoOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh T'PAXKTAHCKOW IMO3HMIIMK OO0YYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOI'O WICHA POCCHICKOTO OOIICCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U O0S3aHHOCTEH, yBa)KCHUC 3aKOHA U
IIPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEIHHOCTU MPU CO3JAAHUHM yUEeOHBIX
MPOCKTOB, PEIIEHNN YYEOHBIX U MO3HABATEIBbHBIX 3aJ1a4, BHITIOJTHEHUN OHMOJIOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEIEsATh COOCTBEHHYIO IMO3MUIIMI0 MO OTHOUIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHUE YYUTHIBAaTh B CBOMUX JICUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C pa3HBIMU YOSXKICHHSAMH, KyJIbTYPHBIMHA IICHHOCTSIMH H
COITMATBHBIM TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBITOTHCHHUS YYEOHBIX,



IIO3HABATEIIbHBIX U MCCIEA0BATENbCKUX 3a]1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
ONIOHEHTOB MPU OOCYKIEHNUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPKAHUS;
TOTOBHOCTBH K TYMAaHUTAPHON U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCHHCKON TPaKIaHCKOW WIACHTHYHOCTH, MaTPUOTHU3MA,
YBAXKEHHUSI K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepell PoauHOM, ropaocTu 3a
CBOM Kpail, CBOW PoauHy, CBOM S3BIK W KYJIbTYpYy, MPOLLIOE W HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACJIEAWI0 W TaMsITHUKaM MPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJOTHY, TOHUMAaHUSI 3HAYEHUs OMOJIOTMHM B TO3HAHUU 3aKOHOB MPHUPOJIbI, B JKU3HU
YeJIOBeKa U COBPEMEHHOT'0 00I11eCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO U 3amure OteuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOTO BOCIIMTAHMSA:

OCO3HAaHME JIYXOBHBIX IECHHOCTEN POCCUMCKOIO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYyallI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOILICHHWE K CBOMM POJUTENSIM, CO3IAaHUID CEMbH Ha OCHOBE
OCO3HAaHHOTO TPUHSITUA LEHHOCTEH CEMEWHOM KW3HU B COOTBETCTBUU C TPATULIMSIMHU
HapoaoB Poccuu;

4) 3CTeTH4YeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPYy, BKIIOYAs OSCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHUE YMOIIMOHAILHOTO BO3IEHCTBHS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B PA3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHUE MTPOSBIIATH
KadecTBa TBOPUYCCKON JTUIHOCTH;

5) ¢m3mueckoro BocnuTaHus, GOpPMHPOBaHUS  KYJAbTYPbl  3/I0POBbSI M
IMOIUOHAIBLHOTO 0J1ATOMOTyYHSI:

MMOHMMAaHUE W pea3alis 3J0pOBOTO M 0Oe30IacHoro oopasa KU3HH (370pOBOC
NUTaHue, COOJIIOJICHNE TUTUCHUYCCKUX TPABWJI M HOPM, COQITAHCHPOBAHHBIN PEKUM
3aHATUN U OT/ABIXA, PETyJsipHas Pu3nyeckass akTUBHOCThH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY U IICHXHYECKOMY
3JI0POBBIO;

MOHUMAaHUE IIEHHOCTH TMPaBWUJ HWHAUBUIYAJIHLHOTO W KOJIJIEKTHBHOTO 0€30MacHOTO
TOBEJCHUS B CUTYAIUIX, YTPOXKAIOIINX 3I0POBBIO U YKU3HHU JIFOJICH;

OCO3HAHHWE TIOCJIEICTBUM W HENPUATHS BPEAHBIX TMPUBBIYEK (YHMOTpeOICHUS
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QJIKOT0J151, HAPKOTUKOB, KYpEHHS);

6) TpyI0BOro BOCHUTAHHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYA0JIt00ueE;

TOTOBHOCTh K AKTUBHON JESATENBHOCTH TEXHOJOTMYECKOW M  COLHMAIbHON
HANpPaBJIEHHOCTH, CHOCOOHOCTh WHUIIMHMPOBATH, IUIAHUPOBATH M CaMOCTOSITEIBHO
BBITOJIHATH TaKyIO JESTEIIbHOCTD;

UHTEpEC K pa3nuyHbiM  chepam mTpodecCHOHATBHOM JIEATENbHOCTH, YMEHHUE
CoBeplIaTh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccun M pean30BbIBaTH COOCTBEHHbBIE
KU3HEHHBIE IJIaHbl;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHUIO HA MPOTSHKEHUU
BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHUS:

HKOJIOTUYECKHU LIEeCO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTUYECKON KYJIbTYPBI: pUOOPETEHHUE OIbITA
IUIAHUPOBAHMS MOCTYNKOB M OLICHKM UX BO3MOXKHBIX MOCIEACTBUHN I OKPYKaIOIIeH
cpensl,

OCO3HaHME rI100aJIbHOr0 XapaKTepa HKOJIOTMUYECKUX MPOOJIEM U yTeH UX PEIICHHUS;

CIOCOOHOCTh HCIOJb30BaTh MpUOOpETaeMble NPU HM3YYEHHHM OUOJIOTUU 3HAHUS U
YMEHUS MPU PELICHUU MPOOJIEM, CBA3aHHBIX C PALMOHAIBLHBIM MPUPOJIONOIb30BAHUEM
(cobnroaeHue npaBuil MOBEICHUSI B TPUPOJIE, HAIIPABIEHHBIX HA COXPAaHEHUE PABHOBECUS
B DKOCHCTEMaX, OXpaHy BUOB, IKOCHCTEM, OnoCchepsl);

AKTUBHOE HENPUATHE IEHUCTBUM, NPUHOCAIIMX BpEl OKpYKAloWEed NPUPOIHON
cpele, YMEHUE MPOTHO3UPOBATH HEOJArONPUSTHBIE 3KOJOTHYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUU U NPENOTBPALIATh UX;

HaJIM4KME Pa3BUTOIO HKOJIOTHYECKOTO MBILUIEHUS, SKOJIOTUYECKON KYJIbTYpPbl, ONBITA
NEATEIbHOCTH 3KOJIOTMYECKON HaIpaBICHHOCTH, YMEHHs PYKOBOJCTBOBAaTbCS WUMH B
M03HABATEJIbHON, KOMMYHUKATUBHOW U COLIMAIIBHON MPAKTHUKE, TOTOBHOCTU K YYaCTHIO B
IPaKTUYECKOM AESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;

8) meHHOCTH HAYYHOTO0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKd M OOIIECTBEHHON MpPAaKTHUKW, OCHOBAHHOTO Ha JHAJOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3bIKOBOM UM YMTATENIbCKOM KYyJIbTYpbl Kak CpeACTBa
B3aUMOJIEUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE creluPpUuKU OMOJIOTUN KaK HAYKH, OCO3HaHUS €€ poJii B POPMUPOBAHUU
palMoOHAIbHOTO HAYYHOI'O MBIIUICHHUS, CO3/JaHUU IIEJIOCTHOTO TPEICTAaBICHUS 00
OKpY’KalollleM MHpE KaK O €IUHCTBE NPHUPOAbI, YeJOBEKa M 0OIlecTBa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEM M pemeHuu Npo0JeM COXpaHEHHs MPHUPOAHOIrO
paBHOBECHS;



yOeXIEHHOCT, B 3HAUYUMOCTH OHWOJIOTHMHM Ui COBPEMEHHON IMBUIIM3AIHH:
o0Oecrie4eHuss HOBOTO YpPOBHS pa3BUTHA MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PecypcHbIe MPOOJIEMbI Pa3BUTHS 4YEJIOBEUYECTBa,
MoMCKa MyTeW BBIXOJA W3 TJIOOATBHBIX OJKOJOTHYECKUX MpodieM U obecreueHus
nepexofa K YCTOMYHMBOMY pa3BUTHIO, PAlMOHAIBFHOMY HCIOJIb30BAHUIO MPHUPOIHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIIOTUYECKUX 3HAHWM B IIEJIAX MOBBIIICHUS
oOmield KyJIbTypbl, €CTECTBEHHO-HAYYHOH TI'DPaMOTHOCTH, KaK COCTAaBHOW YacTu
(GYHKIIMOHATBHOU TPAMOTHOCTH 00yJaromuxcs, GOopMUpyEeMOH MTPH U3y4EeHUN OUOJIOTUH;

MOHMMAaHUE CYITHOCTH METO/I0B TIO3HAHMSI, UCTIOJb3yEMbIX B €CTECTBEHHBIX HayKaX,
CHOCOOHOCTH HCIIOJIb30BaTh MOJTy4YaeMble 3HAHUS Ui aHAJIM3a U OOBSICHEHUS SBJICHUN
OKPY>KarOIIeTo MUPA M MIPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHE JeNlaTh 000CHOBaHHBIC
3aKJIFOUYEHUS] Ha OCHOBE HAYYHBIX ()AaKTOB M MMEIOLIMXCS JTAHHBIX C LEJIbI0 MOJyYEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO UCIOIb30BaTh OMOJIOIMYECKUE 3HAHUS JJISl PELIeHUs
npo6JieM B PEATIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAaHWE IICHHOCTH HAYYHOW JESITENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTD K HEMIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHUH MO OMOJOTHUU B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUSI ydyeOHoro mpeamera «buomorus»
BKJIFOYAIOT:  3HAYUMBIC 7151 (DOPMHUPOBAHUSI MUPOBO33PEHHS 00yUJarOIIHUXCS
MEXIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIE) OOIICHAYYHBIE TOHSTHUS, OTPaKAIOIIHE
[IEJIOCTHOCTh HAYYHOU KapTHHBI MUPA U CHEIU(PUKY METOJOB MO3HAHUS, UCTIOIB3YEMbIX
B €CTCCTBEHHBIX HayKaX (BEIICCTBO, DHEPTHs, SBICHHE, MPOIECC, CHUCTeMa, HayYHBIH
(dakT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHUE,
HaOJI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHBIC yUeOHBIC ACHCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), o0ecreunBaroIIme
dbopmupoBanre (PYHKIIMOHAIBHOW TPaMOTHOCTH ¥  COLMAIBHONW  KOMIIETCHIIHH
oOyyarommxcs, CIIOCOOHOCTH 00yJaroImmXxcst HCII0JIb30BaTh OCBOEHHBIE

MEXKIUCIMIUIMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCAJIbHBIE Y4eOHBIC
JIEUCTBYS B IIO3HABATEILHON U COLMAIIBHOM MPAKTHKE.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YYeOHbIE 1eCTBUS
ba3zoBble JJornueckue aeiicTBUA:

CaMOCTOATENHEHO (POPMYITUPOBATH U AKTyIM3UPOBATH MTPOOJIEMY, pACCMATPUBAThH €€
BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUHN MPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIU3a,
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CUHTE3a, CpaBHEHUS, Kiaccu(puKaiyu, 000011eHUs ), pACKPBIBATh CMBIC]T OMOJIOTHYECKUX
MOHATUH (BBIACTATh WX XapakTEPHBbIC MPHU3HAKH, YCTAaHABIWBATH CBSI3U C JIPYTUMH
MOHSATUSIMHU );

OTIPEIEIATH 1S ACATEIHHOCTH, 3aaBasi MapaMeTphbl M KPUTEPHUH UX JOCTHKEHUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IICIISIMU;

WCITOJIB30BATh OMOJIOTUUYECKHE TIOHATHSI 17151 0OBSICHEHHSI (DaKTOB U SIBJICHUH >KUBOU
TIPUPO/IBI,

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIyKTUBHBIC, JACIYKTUBHBIC, IO aHAJIOTHN),
BBISIBIIAITH  3aKOHOMEPHOCTH ¥ TIPOTUBOPEUMS B PAacCMAaTPUBACMBIX  SIBJICHUSX,
(bopMyIHUPOBATh BEIBOJIBI M 3AKTFOUCHUS;

MPUMEHSATh CXEMHO-MOJICJIBHBIC CPEICTBAa [JIl TPEICTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIIEHUN B U3y4aE€MbIX OHMOJIOTHYECKUX OOBEKTAX, a TaKXKEe MPOTUBOPEUHIA
Pa3HOTO POJIa, BEISBICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHUS TPoOJeMbl € YYETOM aHaiM3a HMEIOIINXCA
MaTepHaATbHBIX M HEMATePUATBLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJIbTATOB
[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACSTEIbHOCTH;

KOOPJIMHUPOBATh M BHITIOJHATh PadOTy B YCIOBHSIX pEajbHOTO, BUPTYAJIHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBrble uccieroBareJbCcKHue 1eHCTBUSA:

BJIQJICTh HABBIKAMH YYEOHO-UCCIIEAOBATEIBCKOM U MPOEKTHOU JEATEIbHOCTH,
HaBBIKAMU pa3pellieHus: MpoOIeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEILICHMS] NMPAaKTHUUYECKUX 3a/lad, MPUMEHEHUIO PA3JIUYHBIX METOJIOB
MO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUJbI AEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIIpeTaluu, MPeoOpa3oBaHUIO U MPUMEHEHUIO B YUYEOHBIX CUTYyallUsAX, B TOM YUCTIE
P CO3/IaHUH YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMupoBaTh HAy4HBIM THUIl MBIIUICHUS, BJIaJ€Th HAYYHOHW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOMN IS TEIIbHOCTH
Y KU3HEHHBIX CUTYaIIUX;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7avy, BbIJIBUTATh
TUIIOTE3Y €€ pelleHus], HAXOAUTh apTyYMEHTHI IS IOKa3aTeIbCTBa CBOMX YTBEPKIACHUM,
3a/71aBaTh MapaMmeTpbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBAaTh MOJYYEHHBIE B XOJE PELICHHS 3aJa4d pe3yJbTaTbl, KPUTHUECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh 11€JICHANPABICHHBIN TOUCK MEPEHOCa CPEICTB U CIIOCOOOB JAEHCTBUS
B MPO(ECCUOHAIBHYIO CPELY;

YMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATENBHYIO W TMPAKTUYECKYIO 00J1acTh



KU3HEICATEIBHOCTY;

YMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJIEH, NIpEJIaraTb OPUTMHAIBHBIE IOAXOAbl U PEIICHUS, CTABUTH
npoOJIeMbI U 33J1a4H, JOIMYCKAIOUINE alIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHMOpMAIUU (TEKCTE Y4eOHOro
ocoOUsI, HAYYHO-TIOMYJIAPHOM TUTEpaType, OMOJOTHUYECKUX CIOBAPSAX U CIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHeTe), aHamn3upoBaTh HHOOPMAIUIO PA3IUYHbBIX
BUJOB U (OpM TMpEeACTaBICHUS, KPUTUYECKH OLIEHWBAaTh €€ JIOCTOBEPHOCTh U
HEIPOTUBOPEUYHBOCTb;

bopMyIMpOBaTh 3aNPOCHl U MPUMEHSTh Pa3IMYHbIE METO/ABl IIPU MOUCKE U 0TOOpE
ounosiornyeckor nHGopmaru, He0OXOAUMOM JJIs1 BBEITIOJIHEHUST yU€OHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUI, COBEPLIEHCTBOBATH KYJIbTYPY AKTHUBHOTO WCIOJb30BAHUSA PA3ITHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpeACcTaBiICHUST OMOIOTUYECKOMN
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJINLbI, PUCYHKU U JPYTOE);

UCIOJIb30BaTh HAYUYHBIN fA3BIK B KAUECTBE CPEACTBA MPH padoTe ¢ OMOIOrHYECKON
uHpopMaIet: NMPUMEHATh XUMHYECKHE, (U3UYECKME U MaTeMaTHYEeCKUE 3HAKU H
CHUMBOJIBI, POopMyJIbl, a00pEeBUATYPY, HOMEHKIIATYPY, UCII0JIH30BaTh U MPEOOPa30BbIBATh
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJIAJ€Th HABBIKAMHU pPACIO3HABaHUS W 3alUThl MH(OpManuu, WHPOPMALMOHHON
0€301aCHOCTH JIUYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUA
OOwmenne:

OCYHIECTBJISATh KOMMYHHUKAITUU BO BCEX cepax >KU3HH, aKTUBHO Y4acCTBOBATh B
JUAJIoTe WM JUCKYCCUU TI0 CYIIECTBY O0OCYKIaeMoi TeMbl (YMEHHE 3a]1aBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJICHHUs] OTHOCUTEILHO BBITIOJIHEHUS TIPEeiaraeMoi 3a/1au, YYUThHIBATh
WHTEPECHI U COTIIACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB JIUAJIOTA UM IUCKYCCHH);

pacrno3HaBaTh HeBEpOAIBHBIC CPEICTBA OOIICHUS, TOHMMATh 3HAYCHUE COITMATBLHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTyallii, YMETh CMST4aTh
KOH(DJIUKTBI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMH CTOCOOAMHU OOIICHUS ¥ B3aUMOJCHCTBUSA, TOHUMATh
HaMEpEHUs JIPYTUX JIOACH, POSBISITh YBAXUTEIBHOE OTHOIICHHE K COOCCETHUKY U B
KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHAsI 1eSITE€JILHOCTD:
MOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHAHOW U UHIMBUIYATBHOU PAOOTHI
IIPU PEIICHUH OHMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTH TIPUMEHCHHS
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IpynnoBbIX (hOpM B3aMMOIECUCTBUS IPU pelIECHUH y4eOHOH 3a/1auu;

BBIOMPATh TEMATHKY M METOJIbl COBMECTHBIX IEUCTBUM C YUYETOM OOIIMX UHTEPECOB
¥ BO3MOXHOCTEH KaXkJI0r0 WIeHa KOJUIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOM N1eATEeNbHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH
JEUCTBUSA O €€ TOCTHXKEHUIO: COCTABIISTH IJIaH JACUCTBUH, paclipeiesiaTh POJIU C Y4ETOM
MHEHUN yYaCTHUKOB, 0OCYK/JIaTh PEe3yJIbTaTbl COBMECTHOM pabOThI;

OLICHMBATh KAa4YECTBO CBOETO BKJIAaJa M Ka)XJOT0 YYaCTHHKA KOMaHIbl B OOLIUI
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBbIE  IPOEKThI, OLEHHMBATh UJAEHM C TO3UIMH  HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsl BBISABICHUS NPOOJIEM U UX PEIICHHS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUI 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JICMCTBUAX M MOCTYINKAaX MO OTHOLIEHHUIO K KUBOUM MPUPOJIE, CBOEMY 30POBBIO U
3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO ~ OCYIIECTBIISAITh  [MO3HABATEIIBHYIO  JI€ATEIBbHOCTh, BBISBISATH
npoOJjieMbl, CTaBUTh W (POpMYIUpPOBaTH COOCTBEHHBIC 3ajlayd B OOpa3oBaTEIbHOMI
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS] MPOoOJIeMbl ¢ YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEMOYTESHUIH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOW SPYAUIIMH B Pa3HBIX
00JIacTsAX 3HAHMM, MOCTOSHHO TOBBIIIATH CBOW OOpa30BaTENbHBIA M KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJI€Th HABBIKAMH IO3HABATEJIbHOM pe(diIeKCHH KaK OCO3HAHUSI COBEpLIAEMBIX
JNEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTaTOB U OCHOBAaHUM, MCIOJb30BATh
npuémbl pedaeKCuu JjIsl OLIEHKU CUTYalluH, BHIOOpA BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS MO UX CHIXKEHUIO;

IPUHUMATh MOTHUBBI M ApTYMEHTBI APYTUX IPH aHAJIU3€ PE3YJITATOB AEATEIBHOCTH.



IlpunsiTue cedst M APyrux:
MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX MPU aHATHU3E PE3yJIbTAaTOB IESITEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;
pa3BUBAaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmetHbie pe3ynbTathl ocBoeHus mporpaMMbl COO mo 6monoruu Ha 0a30BOM
YPOBHE BKJIIOUAIOT crenuduueckue ains ydyeOHoro mnpeamera «buosorus» HaydyHbIe
3HaHWs, YMEHUS U CIIOCOOBI IEHCTBUI 10 OCBOCHHUIO, HHTEPIPETAIIMHU U TPe0Opa30BaHUIO
3HaHUH, BUIBI ACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUH B
pPa3IMYHBIX YYEOHBIX CHUTyallMsX, a TakKXe B pEalTbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBS3aHHBIX ¢ Oumonornedd. B mporpamMme mpeaMeTHbIe pe3yibTaThl MPEACTABICHBI IO
rojiaMm oOy4eHusl.

[IpeameTHbIE pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 10 kiiacce
JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HayYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa M HAYyYHOTO MHPOBO33PEHHs, O BKJIA/J€ POCCUMCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, PYHKIIMOHATBHON IPAaMOTHOCTH Y€JIOBEKA U1 PELLICHUS
YKU3HEHHBIX 33]1aY;

YMEHHE PacKpbIBaTh COJIEp:KaHUE OMOJIOrMUECKUX TEPMUHOB U MOHSATHH: >KU3Hb,
KJIETKa, OpraHu3M, MeTa0oau3M (0OMEH BEIIECTB U MPEBpAIEHUE IHEPTUH), TOMEOCTA3
(camoperynsuusi), ypoOBHEBas OpraHW3alds >KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE
(penpoyKuHsi), HacIeACTBEHHOCTh, N3MEHUMBOCTD, POCT U Pa3BUTHE;

yMEHUE  M3Jaratb  OMOJIOTMYECKHE TeopuH  (KJIETOYHAas, XPOMOCOMHas,
MyTaIMOHHAs, IIEHTPaJIbHAs JOTMa MOJEKYJIsIpHON Ouonorun), 3akonsl (I'. Mengens, T.
Moprana, H.. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus U MPOUCXOXKIECHUS
KylnbTypHbIX pactenuii H.M. BaBunoBa), onpenensiTb rpaHulbl UX MNPUMEHHUMOCTU K
YKUBBIM CUCTEMaM;

yMEHHUE BJIaJeTh METOJAaMU HAyYHOIO MO3HAaHUA B OHOJIOTMM: HaOJIOJCHUE U
ONMCAaHHUE JKUBBIX CHUCTEM, IPOLECCOB M SBICHHUM, OpraHu3aluus M NPOBEACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIABM)KEHUE THUIIOTE3bI, BBISIBICHUE 3aBHUCHUMOCTHU
MEXIYy HCCIEAyeMbIMH BEIMYMHAMH, OOBSCHEHHE TMOJIYYEHHBIX Ppe3yJbTaTOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOPUH U 3aKOHOB, YMEHHE JIeJaTh BBIBOJABI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKKM BHPYCOB, KJIETOK MPOKAPHUOT U
AYKapHOT, OJHOKIIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB:
oOMeHa BeIleCTB W MpEBpalIeHUs] YHEPTrUu B KIETKe, (DOTOCHHTE3a, TIACTUYECKOrO U
HPHEPreTUYecKoro OoOMeHa, XEMOCHHTe3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHUS,
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Pa3MHOKEHHUSI, UHIUBUAYaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOrEHE3);

yMEHUE TPUMEHSTh TOJyYCHHbIE 3HAaHWUS [JI1 OOBSCHEHUS OMOJOTMYECKHX
MIPOLIECCOB U SIBJICHUM, JJISI IPUHATUS MPAKTUUECKUX PEIICHUM B ITOBCEIHEBHOM KU3HHU C
1ebI0 o0ecreyeHus: 0€30MacHOCTH CBOETO 3I0POBBS U 3/I0POBbsI OKPYKAIOIIMX JIFOICH,
COOJNIOJIEHHsT HOPM TpaMOTHOIO TIOBEACHHS B OKpYXalolled MpUPOHON cpere,
MOHMMAaHUE HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTUKEHUNH COBPEMEHHON OWOJIOTHH U
OMOTEXHOJIOTHUM JIJISl pallMOHATILHOTO PUPOI0TIOIb30BAHUS;

YMEHHUE pelllaTh 3JEeMEHTapHble MeHETUYECKUE 3aJladyd Ha MOHO- U JUTHOpUIHOE
CKpElLIMBaHUE, CIEIUICHHOE HACJEI0BAHUE, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEUIUBaHUA JIJIs pe/ICKa3aHus HacaeA0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJIHATH Ja0OpaTOPHbIE U MpaKTHUYECKUE pabOThl, COOIIOIATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHUYECKH  OICHMBATh W  HWHTEPHPETUpPOBaThH  WH(OpMaIuio
OMOJIOTUYECKOTO COJIEPKAaHUsI, BKIIOUAIONIYIO TICEBIOHAYYHBIE 3HAHMS U3 Pa3TMUHBIX
HMCTOYHUKOB (CpelCTBA MaccoBOM HH(OpMaIMK, HAYYHO-TIOMYJISIPHBbIE MaTepHalbl),
TUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEJOBAaHWUN B  OHMOJIOTHH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO37[aBaTh COOCTBEHHBIC MUCHMEHHBICE W YCTHBIE COOOIICHUS, 0000Ias
OMOJOTHYECKYI0 MHGOPMAIIMIO M3 HECKOJBKUX HMCTOYHHMKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBIN anmapat OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOTO npeameta «buonorus» B 11 kiacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KApPTHUHBI
MUpa W HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJEC POCCUUCKUX M 3apyOCKHBIX yUEHBIX-
OHMOJIOTrOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATBLHON IPAMOTHOCTH Y€JIOBEKA JJIS PEIICHMUS
YKU3HCHHBIX 337124,

YMEHHUE PACKpPHIBATH COJCpKAHUE OMOJOTHYECKUX TEPMUHOB U TIOHSTHUM: BHJI,
NOMyJSIKsA, TEHO(DOHI, SBOJIOUUS, JABWXKYyIMUE CUIbl  ((aKTOphI) DBOJIOIHH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHWU3MOB, BHI000pa30BaHHWE, DKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, TPOIYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, LETH MUTAHUS, SKOJOTUYECKAS
nvpamujia, buoreoieHo3, ouocdepa;

yMEHUE H3Jarath OuoJiormueckue Teopuu (dBomroimoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKass TEOpPHUsS DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTU (3apOJBIIIEBOTO
cxoactea K.M. bapa, dyepenoBanusi riiaBHbIX HampaBlieHUH W TyTeu sBosronuu A.H.
CeseprioBa, yuenus o Ouochepe B.M. Bepnajackoro), ompenensiTb TPaHUIBI HX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJQJCTh METOJAaMH HAyYHOTO TO3HAHWS B OWOJIOTMH: HaOJIOICHHUE W
OTMCAaHWE J>KUBBIX CHCTEM, TMPOILIECCOB W SBJICHHWM, OpTaHM3aIs W TPOBEICHHE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIBM)KCHUE THITOTE3bI, BBISIBJICHHUE 3aBHCHMOCTHU
MEXIY HCCIECAyeMbIMH BEIMYUHAMH, OOBSCHEHHWE TMIOJYYEHHBIX PE3yIbTaToOB,



MCIOJIb30BAaHHBIX HAYYHBIX MOHSITHHI, TEOPUH U 3aKOHOB, YMEHHE JIeJaTh BBIBOJABI Ha
OCHOBaHUU TOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJCISThH CYIIECTBEHHbIE MTPU3HAKU CTPOCHHUS OHMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OWOTEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
oTOopa, BUA00Opa30BaHusl, TPUCIIOCOOIEHHOCTH OPTaHU3MOB, JIEUCTBUS IKOJIOTUUECKUX
(dakTOpoB Ha OpraHU3MBI, MEPEHOCAa BEUIECTB M TOTOKAa SHEPTrUM B HKOCUCTEMAX,
aHTPOIOTEHHBIX U3MEHEHUN B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U
OMOTeOXMMHUYECKHX ITUKIIOB B OHMocdepe;

YMEHHE TMPHUMEHATHh TMOJyY€HHbIE 3HAaHUA M1 OOBSICHEHHS OMOJOTHYECKHX
MIPOLIECCOB U SIBJIICHUM, JJIsSI IPUHATUS MPAKTUUECKUX PEIICHUM B ITOBCEIHEBHOM KU3HHU C
1enbio obecredeHnst 6e30MacHOCTH CBOETO 3/I0POBbsS M 3[I0POBBSI OKPYKAIOIIUX JIIO/ICH,
cOoONIOACHUST HOPM TPaMOTHOIO IOBEIECHUS B OKpYXalollel NpupogHON cpene,
MOHMMaHHE HEOOXOAMMOCTH HMCTIONB30BAHUS JOCTHKEHUN COBPEMEHHON OMOJIOTHUH NSt
paIMoOHAaIBHOTO MTPUPOIOTIONH30BAHUS;

YMEHHME pellaTh »3JIEMEHTapHble OMOJIOrMYECKHE 3a/ladl, COCTABJIATH CXEMbI
NepeHoca BEIIECTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHHE BBINOJHATH JIaOOpATOPHBIE U MPAaKTHUUECKUE padOThI, COONIOIATh IPaBUiIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KpPUTHYECKH  OICHMBaTh W  HHTEPIPETUPOBATH  WHGOPMAIUIO
OMOJIOTMUYECKOTO COJIEP>KAHHUS, BKIIOYAIONIYIO NCEBJOHAYYHbIC 3HAHUS W3 PA3NUYHBIX
MCTOYHHUKOB (CpeACTBa MaccoBOM HH(OpMalUK, HAYyYHO-TIOMYJSIPHBbIE MaTepHualbl),
paccMaTpuBaTh r100aTbHBIE YKOJOTUYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOUIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOIIEHHUs, 00001as
OMOJIOrMUYECKy0 MH(OpPMAIMIO W3 HECKOJBKMX HMCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJOTUH.
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TEMATHUYECKOE IIVNTAHUPOBAHHUE

10 KVIACC
Haumenosaunue
Ne KonuuectBO OCHOBHBIE BUJIBI JIEATEIILHOCTH
paszeiioB U TEM [IporpammHoOe coeprkaHue
/T 4acoB 00yJaronuxcst

y4eOHOro MpeaMeTa

Tema 1. buosiorusi Kak HaykKa

1.1 |buonorus B cucteMe 1 buonorus kak Hayka. Csizu Ouosiornu ¢ [PackpeIBaTh cofiep)KaHUe TEPMUHOB H
HayK O6H_I€CTB€HHBIMI/I, TEXHNUYCCKUMU U HOHﬂTI/Iﬁ: HayT‘IHoe MI/IpOB033peHI/Ie,
NIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4Has KapTHHA MUPA, HAYYHBIH METOT,
drtocodueit, penurueii, STHKOM, TUIIOTE3a, TEOPHS, METOJIbI UCCIIC0OBAHUS.

XapakTepu30BaTh OMOJIOTHIO KaK HAYKy, €€
MECTO U POJIb CPESI JIPYTUX €CTECTBEHHBIX
Hayk. [lepeuncnats pa3aensl OMOI0ruU B
COOTBETCTBHUE C OOBEKTAMU U3YUCHUSI.
Ha3zpiBaTh BaxkHEUIIME OTpaACIU
OMOJIOTUYECKUX 3HAHUM U 3a/1a4H,
crosiutue nepes ouonorueit XXI B.

ACTETUKOUN U TipaBoM. Posib Onosoruu B
GbopMUPOBAHUU COBPEMEHHON HAYYHOU
KapTuHbl MUpa. CructemMa OMOTOTHYECKUX
HayK.

lemoncmpavyuu:

[lopmpemuwi: Y. [lapBun, I'. Menaens, H.
K. Kosbros, [Ix. Yorcon u ®@. Kpuk.
Tabnuywvl u cxemol: «MeTobl NO3HAHUSA
YKUBOW MPUPOIBD)

1.2 MeToapl mO3HAHUS 1 MeToabl MO3HAHUS KUBOUM TPUPOIBI PackpbiBaTh coepkaHue TEPMUHOB U
YKUBOU MIPUPOIBI (Habsr0IeHHE, SKCIIEPUMEHT, ONIMCAHUE,  [IOHATHIA: HAyYHBIH METO/I, METOIbI
U3MEpeHUE, Ki1acCh(pUKaIs, HCCICIOBAHMS.
MOJICJIMPOBAHUE, CTATUCTUYECKAS XapakTepu30BaTh OCHOBHBIE METO IbI
00paboTKa TaHHBIX ). MMO3HAHUS KUBOU MPUPOJIBI: HAOIIOICHHE,

ZIeMOHcmpauuu: OKCIICPUMCHT, OITMCAHHC, N3MCPCHHC,




Tabauywl u cxemwvi: «METOIBI TIO3HAHUS
PKUBOUW TIPUPOJIBIY.

Vlabopamopnule u npakmuueckue
pabomol:

[IpakTrueckas padora Ne 1.
«Vcnonp30BaHe pa3InyHbIX METO/I0B MPU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY

KJIacCU(pUKaIs, MOJEIUPOBAHHE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

I1Toro yacos mo reme

2

Tema 2. ’/KuBble cucTeMbl U

HX Opranv3anuns

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI U
X N3y4YCHUE

1

DKuBble cucTeMbl (OMOCUCTEMBI) KaK
npeaMeT uzydeHus ononorun. OTinuue
PKUBBIX CUCTEM OT HEOPTraHUYECKOU
npupoibl. CBOMCTBA OMOCUCTEM U UX
pazHooOpasue.

YPOBHU OpraHU3aIMH OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOWAHO- KJIETOYHBIN,
OpraHU3MEHHbIN, TOMYJISIIUOHHO -
BHJIOBOM, SKOCHCTEMHBIH (OHO-
reoLleHOTUYECKUI), OMOoChepHBIi.

Hayku, nzygatonue 6M0oCUCTEMbI Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
lemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE TIPU3HAKH

PKU3HW», «Y POBHU

PackppIBaTh conep:kaHue TEPMUHOB U
HNOHATUMN: cUCTEMa, OMOJIoTHYECKast
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OHOCUCTEMBI, CBOMCTBA HKUBBIX CUCTEM,
00OMEH BEIEeCTB, PA3MHOXKEHUE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTD,
U3MEHYUBOCTD, Pa3IpaKUMOCTbh,
DHEPro3aBUCUMOCTb, YPOBHU OpraHU3aluu
KU3HU (OMOCHCTEM). XapaKTepUu30BaTh
MPUHLIKIIBI OpTaHU3aluU OUOCUCTEM:
OTKPBITOCTh, BBICOKAsI YIIOPSAOUYECHHOCTb,
CaMOpEeryJIsALus, UEPAPXUIHOCTb.
[IepeuncnsaTs yHUBEpCAIbHBIE CBOMCTBA
PKUBOTO: €JUHCTBO XUMHUYECKOT0 COCTaBa,
pa3apaKUMOCThb, IBUKEHUE, TOMEOCTA3,

POCT U pa3BUTHE,

29



OpraHU3alMH )KUBOK TPUPOIBD».
Monens monexkynsl JJHK

HACJICICTBEHHOCTh, N3MEHYHBOCTb,
ABOJIIONUS (TTPUCTIOCOOJICHHE K
U3MCHSIONUMCS yCIIoBHsIM). [IpuBoauTH
PUMEPHI OMOCUCTEM Pa3HOTO YPOBHS
OpraHu3alMKi U CPAaBHUBATH MPOSBICHUS
CBOMCTB KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE MPOIIECCHI,
mpoTeKaroe B OnocrucreMax: 0OMeH
BEIIECTB W MIPEBPAIICHUE SHEPTHH,
CaMOBOCTIPOU3BEICHHUE, CAMOPETYJISIIIHS,
pazButue. CobiiroaaTh IpaBuiia OEpeKHOTO
OTHOIIICHUS K >KUBOU IIPUPO/IE

I1Toro yacos mo reme

1

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJIECTKH

3.1

XUMHUYECKUU COCTaB
KJIeTKu. Boma u
MHHEPAIBHBIE COJIN

1

XUMHUYECKUM COCTaB KJICTKH.
XUMUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPOAJIEMEHThI. Bojia 1 MUHEpabHbIC
BelecTBa. OYHKIIUK BOJBI U
MUHEPaAJIbHBIX BEIIECTB B KIIETKE.
[Tonnep:kanue 0OCMOTHYECKOTro OajlaHca.
emoucmpauuu:

[uacpammsl.: «Pacnipenenenue
XHMHYECKUX DJIEMEHTOB B HE)KHUBOU

npupoze», «PacnpeneneHne XuMUIECKUX

PackpbIBaTh cojfiep:KaHue TEPMUHOB U
MOHATHI: 2JIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPODJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJICKYJIa BOIBI
KaK JIUTOJb, BOJOPOIHBIE CBSI3H;
ruapodUIbHBIE U THAPO(HOOHBIC BEIIECTBA.
JloKka3pIBaTh €IUHCTBO JICMEHTHOTO
COCTaBa KakK OJTHO U3 CBOMCTB JKHBOTO.
PacripenensiTh XUMHUYECKHE 3JIEMEHTBI 110

rpyIIaMm B 3aBUCUMOCTH




HJIEMEHTOB B KMBOU MPUPOJIE.
Tabauyer u cxemsi: «Ilepuoguyeckas
Ta0JIMIA XUMUYECKHUX DJIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOABD)

OT KOJIMYCCTBCHHOI'O IPCACTABUTCIILCTBA B
OPraHU3MC; XapaKTCPHU30BATh POJIb
OTACJIBbHBIX 3JICMCHTOB.

BEIABIISTE CBSI3h MCXKJY COCTaBOM,
CTPOCHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCOIMHCHUA U CI'O q)YHKHI/ISIMI/I B KJICTKC

3.2 [benku. CocTaB u benku. CocTtaB 1 cTpoeHuE OEIKOB. PackpbIBaTh cofiepKaHHE€ TEPMUHOB U
CTpOEHHE OEJIKOB AMUHOKHUCIIOTBI - MOHOMEPHI OEJIKOB. MOHSTHI: OEJIKH, TOJIMMEPBI, MOHOMEPBHI,
HezameHnMEbIe 1 3aMEHUMBIE AMUHOKHCIIOTBI, IENTUIHAS CBA3b,
AMUHOKHCIIOTHI. AMMHOKHUCIIOTHBIN MOJUTICITH]I, ICHATYpaIusl.
cocTaB. YPOBHU CTPYKTYpPhI OEIKOBOI XapakTepru30BaTh OEJIKU KaK Kiacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAUHEHUI;
TpeTUYHAS W YSTBEPTUYHAS CTPYKTYypa).  [KIACCU(PHUIMPOBATH UX IO CTPOCHUIO
XUMUYECKHUE CBOICTBA OEIKOB. (rmoOynsipHbIe U GUOPUIUISIPHBIE OCTKH ),
buonornueckrue QyHKIUU OEIKOB. MEPEeYNCIIATh U XapaKTepH30BaTh (PyHKIUN
/lemoncmpayuu: 0eJIKOB
Tabauywl u cxemovl: «CTpOEHUE MOJIEKYJIBI
Oenkay.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKpPOIIpenapaThl
3.3 [@epMeHTHI - DepMeHTHI - OUOJIOTUYECKUE PackpbIBaTh cofiep:KaHue TEPMUHOB U
Ouonornueckue KaTaJInu3aTOPHI. NOHATUN: (PEPMEHTBI, AKTUBHBINA LEHTP,
KATAJIN3aTOPbI Ctpoenue ¢pepMeHTa: akTUBHBIM LEHTP,  [cyOcTpaTHas crieuu(pUUHOCTD,

cyOcTpaTtHas Crielu(puIHOCTb.
KodepmenTtsl. BuramuHsl.
OTnuuaust pepMeHTOB

OT HCOPIraHM4YCCKUX KaTaJIn34TOPOB.

KopepMeHThI, OCKN-aKTUBATOPHI U OETKU-
WHTHOUTOPBI.
YKa3bIBaTh OTIINYUS PEPMEHTOB OT

HCOPIraHNYCCKHX KaTaJIU3aTOPOB.
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lemoncmpayuu:

Tabauyvt u cxemol: «CTpoeHHne HEpMEHTAY.
Obopyodosanue:
[pOBEJICHUS] HAOMIONCHUN, W3MEpPEHU,
PKCIIEPUMEHTOB.

Vlabopamopnuie u npakmuueckue
pabomol:

JlabopaTtophas pabora Ne 1. «M3yuenue
KaTaTMTUYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTaaas3bl)»

o0opy10BaHUE TUTSE

OOBACHATH POJIb (HEPMEHTOB B
(GYHKIIMOHUPOBAHUH JKUBBIX CUCTEM, B
MPOMBIIIIEHHOCTH, B MEAUIIMHE, B
MMOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

YrieBoabl. JINmael

YrieBoabl: MOHOCAXapu/Ibl (TI0K03a,
prbo03a u 1e30Kkcupr003a), Aucaxapuiabl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
bronornyeckre QyHKIMU yTiIeBOAOB.
Jlunuapl: Tpuraunepuibl, GochoTuImIb,
CTEPOUIBI.

[" unpodmibHO-THAPOGOOHBIE CBOMCTBA.
bronornyeckue QyHKITUY JIUITHIOB.
CpaBHeHHE yTJIEBOIOB, OCJTKOB U JIMITHIOB
KaK MICTOYHUKOB DHEPTHH.
emoucmpauuu:

Tabauywl u cxemvl: «YTICBOIBIY,
«JIntmae.

Obopyodosanue: 000pyI0BaHUE

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: YTJICBOIBI, MOHOCAXaPH/IBI,
Tucaxapu/Ibl, MOJIMCAXapyu/ibl, TIIOKO03a,
pubo3a, ne3okcupudo03a, caxaposa,
JTaKTO3a, MaJIbT03a, [EJUTI0I03a
(k1eTdaTka), Kpaxmai, TIIMKOTEH; JIUTTUIBI,
TPUTTUIIEPUIABI (KHPBI, Maclia),
dbocdonmunubl, CTEpOUIbI.

X apakTepu30BaTh YIIIEBOIbI, TUTTUIBI KAK
KJIACC OPTaHUYECKUX COCTUHEHUM.
KaccuduimpoBath yriieBObI ¥ JTUTTUIBI
110 CTPOCHUIO; TIEPEUHCIIATh PYHKITUN
YTJICBOJOB U JIUTIUIOB.

CxeMaTnyecku u300pakath CTPOCHHE
MOJIEKYJI YTIICBOIOB, JIUTTHUIOB




TUTSI IPOBEICHUST HAOTIOICHUH,
M3MEPEHNN, JKCIIEPUMEHTOB

3.5 |HyxieuHosbie Hyxnennoseie kucnotsl: JJHK u PHK.
KUCIOThl. AT® HykneoTuabl - MOHOMEPBI HYKJIEMHOBBIX  |PacKpbIBaTh COAEPKAHUE TEPMUHOB U
kucnoT. Ctpoenue u ¢pynkuun JJHK. MOHATHI: T€30KCUPUOOHYKIIEHHOBAS
Crtpoenue u pynkiuu PHK. AT®: kuciora (JIHK), pubonyknennoBas
cTpoeHuE U QYHKIIUH. kuciora (PHK), nykneortun,
lemoncmpayuu: MNOJINHYKJICOTUIHAS LIETIb
[lopmpempui: JIx. Yorcon, ®. Kpuk, M.  |(MOJIMHYKJIEOTH]T), KOMILUIEMEHTAPHOCT,
YuikuHc, P. @paHKiIuH. dbynkiuu JIHK (xpanenue u nepenaya
Tabauywl u cxemwvr: «HykiienHoBbIe HACJIeICTBEHHOU HH(OPMAIINH); BUJIBI
kuciotel; [JHK», «buocunres 6enkay, PHK (undopmarimonnas, TpaHCIOpPTHAS,
«Ctpoenue Monekyabl ATOy. pubocomanbHas); afeHo3uHTpudocdar
Obopydosanue.: CBETOBOM MUKPOCKOTI, (AT®), makpospruueckas CBs3b.
MUKpPOTIpenapaThl XapakTepu3nupoBaTh HyKJICUHOBbBIC
KHCJIOTHI KaK XUMUYECKUE COCTUHEHUS U
HOCHUTEJIM HACJIEACTBEHHOW MH(POPMAIIUH.
OTMeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJIenHOBBIX kuciot (JJHK,
PHK) u AT®.
CxeMaTnyecku u300pakaTh CTPOCHUE
HYKJICOTUI0B, MOJIEKYJI HYKJIE€UHOBBIX
kucioT, AT®
3.6 |FAcTtopus u MeTomabl PackppiBaTh coaep:kaHue TEPMUHOB U

N3y4YECHUS KIIETKHU.
Knerounas reopust

[{uTonorus - Hayka o kietke. Kiierounas
TEOpHUS - MPUMEP B3aUMOAECHUCTBUS UJIEH U

(baKTOB B HAYYHOM ITO3HAHHH.

MOHSTUI: KJIETKA, IUTOJOTUS; pACKPhIBATh
COJZIepKaHUE TTOJI0KEHUN KJIETOYHOMU

TEOPUH.
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MeToabl U3YUEHUS KIICTKHU.
lemoncmpayuu:

[ lopmpemur:

A. JleBenryk, P. I'yk, T. IlIBanH, M.
[Inennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOITPENapaThl pACTUTEIBHBIX,
PKUBOTHBIX U OaKTEpUANIbHBIX KIIETOK;
PUCYHKH C MUKpo(doTOorpadusMu KIeToK,
[MOJTYy4YCHHBIE C TOMOIIBIO CBETOBOTO U
PJIEKTPOHHOT'O MUKPOCKOIIA

[lepeuncisaTh 1 XapaKTepu30BaTh
OCHOBHBIC METO/Ibl U3YICHUS KIICTKHU:
(MPUTOTOBIIEHUE CPE30B, OKPAITUBAHUE,
MUKPOCKOITUPOBAHMUE,
MEeHTPU(PYTUPOBAHUE, KyIbTUBUPOBAHKE
KJICTOK M TKAHEH )

3.7

KieTka kak OcJI0CTHAaA
KHBas CUCTCMa

KiieTka Kak 1eJIOCTHas )KUBasi CUCTEMA.
OO01Ke NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»xHas MeMOpaHa, mojekybl JJIHK kak
FEHETUYECKUH anmnapar, CMCTEMa CHHTE3a
Oenka. TUIbI KJIETOK: 2yKapUOTHUECKas U
npokapuotudeckas. Oco6eHHOCTH
CTPOEHUS TPOKAPUOTUUECKOU KIIETKHU.
Krnerounas crenka 6akrepuii. CTpoenue
DYKapuOTUYECKOU KIeTKH. OCHOBHBIE
OTJIMYKS PACTUTEIILHOU, J)KUBOTHOU U
rpuOHOM KeTku. [ToBepXHOCTHBIE
CTPYKTYpHI - KJIETOUHAs! CTEHKA,
TIIMKOKAJTNKC, UX (PYHKITUH.
[[na3zmarnueckass MeMOpaHa, €e CBOMCTBA U

GyHKUIHUU.

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: KJIETKU (dyKapHOTHYECKAs,
MPOKaApUOTHUYECKas), TUTa3MaTHYECKas
MeMOpaHa (I1a3MajieMMa), TITIMKOKAJIUKC,
TPAHCIIOPT BEIIECTB (MMTACCUBHBIN,
AQKTUBHBIN ), 9HIOIHUTO3 ((paromuros,
MUHOLIUTO3), SK301IMTO3, KIETOYHAs
CTEHKA, HYKJICOU/I.

CpaBHHMBaThH MEX Ty COOOH
DYKAPUOTHUECKHUE U MMPOKAPUOTHUCCKHEC
KJIETKH; OTMEUYaTh CXOJICTBO U PA3JINYUs B
CTPOCHHUH KJIETOK OaKTepui, )KHBOTHBIX,
pacTeHul u TpudoB




emoncmpavuu:

[lopmpemuwi: A. JleBenryk, P. I'yk,

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

P. Bupxos.

Tabauywl u cxemol: «CTpoeHuE
PYKapUOTUUYECKOU KIeTKn», «CTpoeHue
PKUBOTHOM KJIETKN», « CTpOeHHE
pPacTUTENIbHOU KIETKW», «CTpoeHune
[MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
PKUBOTHBIX U OaKTEepUATIbHBIX KIJIETOK

3.8

CtpoeHue
DYKapUOTUYECKOU
KJICTKH

[{uTonnasma u ee OpraHou/Ibl.
OnHOMEMOpaHHbBIE OPTaHOUIBI KIETKH:
DIIC, anmapar ['onbKu, TU30COMBL.
[ToyaBTOHOMHBIE OPTraHOUIbI KJIETKHU:
MUTOXOHJIPUH, TJIACTUIBI.
[Ipoucxox1eHre MUTOXOHIPUH U
niacTul. Bunbl miactus.
HememOpaHHbIe OpTaHOU I KIICTKH:
pUOOCOMBI, KII€TOUHBIN IIEHTP, IIEHTPUOJIH,
PECHUYKHU, )KTYyTUKU. DyHKIIUN
OpraHouI0B KJIETKU. BKiItoueHus.

S npo - perynsiTOpHbINA LEHTP KIETKH.
CrtpoeHue siapa: simepHas 000104Ka,

KapuoIuiazMa, XpOMaTHH, SIAPBIIIKO.

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: ITUTOIIa3Ma, OPTAaHOU/IBI,
hHoIIazMarrudeckas ceth (I11C),
armapat [ oJIb/KH, TM30COMBI, BAKYOJIb,
MUTOXOHIPHH, TIACTHIBI (XJIOPOTLIACTHI,
XPOMOTLTACTHI, JISUKOTUIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KIIETOYHBIN IIEHTP
(ueHTpocoma), pECHUYKH, )KT'YTHUKH,
BKJIFOUCHUSI, SIIPO, sfiepHasi 000JI04Ka,
KapuoIuIa3Ma, XpoOMaTHH, SIPBIIIKO,
XPOMOCOMBL.

OnurchIBaTh CTPOCHHUE DYKAPUOTHUCCKOU
KJIETKH 110 U300paKEHUSIM U Ha
MUKpOTIpenaparax;

KJ1IaCCU(UIIMPOBATH OPTaHOUIbI
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Xpomocombl. TpaHCIIOPT BEMIECTB B
KJIETKE.

lemoncmpayuu:

[lopmpempwi: A. JleBenryk, P. I'yk, T.
[[IBanH, M. Illneiaen, K. bap, P. Bupxos.
Tabauywl u cxemwvi: «CTpoeHue
PDYKAPUOTUYECKON KIIETKN», «CTpoeHue
PKUBOTHOMW KJIETKW», «CTpoeHUE
PaCTUTENIBHOU KIETKW», «CTpoeHne
IPOKAPUOTUYECKOU KIETKW», «CTpoeHue
SIpa KIETKNY.

Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KJICTOK.

Vlabopamopnbsie u npakmuuecKkue
pabomol:

JlaGoparopHas padota Ne 2. «M3yueHue
CTPOEHUS KIIETOK PACTEHUH, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax u ux OMUCaHUEe»

B 3aBUCUMOCTH OT OCOOEHHOCTEH hX
CTpoeHHs (0JHOMEMOpaHHBIE,
TByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATh (PYHKITUH KaXKIOTO OPTaHOWIA
B KJICTKE.

X apaKkTepu30BaTh KIETOYHOE SJIPO KaK
MECTO XpaHEeHUs, iepenayu (YIBOCHHE
XPOMOCOM) U pean3aiuu (TPaHCKPUIIIIHS)
HACJIEeICTBEHHOW HH(POpPMALIUU KIETKH.
[lepednciiITh U ONTUCHIBATH KOMITOHEHTHI
s51pa U uX QyHKIINH;

CxeMaTtnyHO H300paxaTb CTPOECHUE
PAaCTUTEIBHOU U )KUBOTHOW KJIETKHU.
OOBIACHATH OMOJIOTUYECKOE 3HAUCHUE
TPaHCTIOPTA BEIIECTB B KIIETKE

MToro yacoB 1o teme 8
Tema 4. 7KusHeaesiTeJIbHOCTD KJIETKHU
4.1 |O6meH BemiecTB. 2 OOMeH BeIIEeCTB, WIH METa00IH3M. PackpbIBaTh cojiepkaHue TEPMUHOB U
[[nacTuyeckuit OOMeH. AccuMuALys (TJIaCTUYECKU OOMEH) U [MOHSATUM: 0OMEH BEIIECTB U MPEBpaLICHUE
DOTOCUHTES. TTUCCUMUJIATINS (PHEPTETUIECKU OOMEH) - pHEPTUn (METabO0IU3M ), ACCUMUTISTINA,
XeMocHHTE3 1IB€ CTOPOHBI €TUHOTO [1aCTUYECKU OOMEH,




npoliecca Metabosin3ma. Poiib 3aKk0HOB
COXpaHEHMS BEILIECTBA U YHEPTHUU B
NOHUMaHUU MeTaboau3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPODHBIN U
retepotpodubIii. Postb hepMeHTOB B
0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU
B KJ1eTKe. DOTOCUHTES.

CaetoBasi 1 TeMHOBas ¢a3bl (HOTOCUHTE3A.
Peakuuu potocunresa. IHPEeKTUBHOCTD
(doTocHHTE3A.

3HadeHue porocuHTE3a ISl )KU3HU Ha
3emue. BnusiHue ycinoBUM cpelibl Ha
dboTOCHHTE3 U CTIOCOOBI OBBIIIEHUS €r0
MPOJTYKTUBHOCTU Y KYJIbTYPHBIX PACTCHHUIA.
XeMOCHUHTE3. XEMOCHUHTE3UPYIOIIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a JIJIs
PKU3HU Ha 3eMJI€.

lemoncmpavyuu:

[lopmpemwi: K. A. Tumupsizes. Tabauywl u
cxembl: «XaoporacTy», « DOTOCUHTES

TUCCUMUJISIIUS, DHEPTreTUYECKUA 0OMEH,
dboTocunTe3, GOTONM3,
dbochopunupoBanue, NepeHOCUUK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOIIECCHI,
POTEKAIOUIUE B CBETOBOM M TEMHOBOM
daze.

BbISABISITE NPUYUHHO-CIIE/ICTBEHHBIE CBSA3U
MEXTY TTOTJIONMICHHEM COJTHEYHON YHEPTUN
XJ10pOUIITIOM U CUHTE30M MoJiekys1 ATO.
CpaBHHMBaTh UCXOJHBIC BEILIECTBA,
KOHEYHBIC TPOIYKTHI U YCIOBUS
[IPOTEKAHUsI peaKIUi CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (POTOCUHTE3 M XEMOCHHTES3.
OrneHrBaTh 3HaYeHUE (POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HHU Ha 3eMIie

4.2

DHEPreTUYeCKUM
oOMeH

DHEPreTHUECKUil 0OMEH B KJICTKE.
PaciieniieHue BelecTB, BhIJICJICHUE U
AKKyMYJUPOBAHHUE SHEPTHH B KIIETKE.
JTarbl JHEPreTUYeCKOro 0OMeHa.

[ mukosn3. bpoxxeHue u ero BUAbL.

PackpbeIBaTh cofiepyKaHue TEPMUHOB H
MOHSATHI: YJHEPTreTUICCKU 0OMEH,

TJIMKOJIN3, MOJIOYHOKHCII0€ OpOKEHHE,
CIIUPTOBOE OpoXKeHUE, OMOJIOTUYECKOE

OKHCJICHUEC, KJICTOYHOC AbIXAaHUC,
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KucnopogHoe oKuciaeHue, i KIETOYHOE
neixague. OKUCIUTEIILHOE
dbochopunupoBanue. IGHEKTUBHOCTH
SHEPIreTUYECKOro 0OMEHa.
emoncmpavuu:

Tabauywl u cxemoi.: « TUIIBI TUTAHUSY,
«MeTabonuzmy», « MUTOXOHIPUSY,
«OHEPTreTUYECKUI 0OMEHY

TUCCUMUIIAIUS, DEPMEHT.
XapakTepru3oBaTh 0OMEH BEIIECTB U
MpeBpalieHue SHepruu (MeTadoIn3M) Kak
OJIHO UX CBOWCTB KMBOTO. [lepeuncnars
0COOEHHOCTH IJIACTUYECKOIO U
HPHEPreTUYECKOro 0OMeHa B KIIETKE;
YCTaHABJIMBATh B3aUMOCBSI3b MEXKy HUMHU.
Pa3znuuath TUIIEI OOMEHa BEIECTB B
KJIETKE: aBTOTPO(PHBIN U reTepOTPOPHBIIA.
OnuchIBaTh TAIbl PHEPreTUUECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN) U
CpaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh PEaKIMK TIIMKOJIN3a,
OpOKEeHMUsI, KJIETOYHOTO JIbIXaHUS;
BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U
MEXKTy TJIMKOJIU30M, KIIE€TOUYHBIM
NBIXaHUEM U CUHTE30M MoJjieKys ATO.
CpaBHuBaTh 3(HEKTUBHOCTD
OECKUCIOPOAHOIO U KHCIIOPOJHOTO 3TANOB

4.3

buocuures Oeska

Peakiuy MaTpuyHOIO CUHTE3A.

[ enernueckas nadopmanus u JJHK.
Peanuzanus renetTnueckon nHpopmaiuu B
KJIETKE.

PackpbIBaTh cOJIepKaHUE TEPMUHOB U
MOHSITUI: TeH, TCHETUYCCKUM KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,

TPAHCJISILUS, KOJOH, aHTUKOJIOH,




[ eHeTHUECKHUU KOJI U €0 CBOMCTBA.
Tpanckpunuus - maTpuuHslii cuaTe3 PHK.
Tpancasus - GnocuHTe3 OeyKa. DTarnbl
TpaHcsiuuu. KonupoBanue aMUHOKHUCIIOT.
Ponb pubocom B GnocunTese Oernka.
lemoncmpayuu:

[ lopmpemwi: H.K. Konbos.

Tabnuyer u cxemot: «Ctpoenue JJHK»,
«CtpoeHue U PyHKIIMOHUPOBAHUE TCHAY,
«Cunte3 0enkay, «Pemmukamus JJTHK,
«['eHeTHYECKUI KOI».

Obopydosanue: MOEIN- aNIUIUKAIIAN

«Y nBoenue [IHK u Tpanckpunuusi»,
«brocuHTe3 OeaKa

pubocoMa, IIeHTpalibHas JOTMa,
MOJIEKYJISIpHAsi OMOJIOT .

Ornpenenarb CBOWCTBA T€HETUYECKOTO
Koja (TPUTIIICTHOCTD, OTHO3HAYHOCTD,
BEIPOXKICHHOCTD, YHUBEPCATHHOCTb,
HEMEPEKPHIBAEMOCTb, HEIIPEPHIBHOCTD ).
OnuchIBaTh ATAIbl peaTu3aluu
HACJIeICTBEHHOM HH(POPMAIIUU B KIIETKE.
CpaBHHBATh PEAKIIMH MATPUIHOTO CHHTE3a
mosekyin PHK u Genka B kieTke

4.4

Hexnerounsie hopmbl
PKU3HU - BUPYCHI

Hexerounsie (hOpMBI )KU3HH - BUPYCHI.
Hcropust otkpeiTis Bupycos (. U.
MBanoBckuit). OCOOEHHOCTH CTPOSHUS U
PKU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuii,
PKUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
BUpycamMu. Bupyc uMMmyHoaeduimra
yenoBeka (BUY) - Bo3oynurens CIT/]a.
OOpaTHast TpaHCKPUIIIIHS, peBEpTas3a u
unTerpasa. [Ipodpunaktuka
pactpocTpaHEHUsI BUPYCHBIX
3a00s1eBaHU M.

PackpbIBaTh cofiepKaHHe TEPMUHOB U
MOHSTUN: BUPYC, BUPYCOJIOTHS, KaIlCH]I,
oakTepuodar, BUpyc UMMyHOACHUITUTA
yesnoseka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJIETOUHYIO (DOPMY >KU3HH;
0COOEHHOCTH CTPOEHUS U
KU3HEICSITeIbHOCTH BUPYCOB.
OnuchIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOAE(PHUINTA YEIOBEKa; pa3inyaTh Ha
pucynkax BTM ((Bupyc Tabaunoi

Mo3anku), bakrepuodar, BUY.
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lemoncmpayuu:

[lopmpempoi: J1. V1. UBanoBckuii. Tabnuysl
u cxemol: «Bupyco», «baktepuodarmny;
«CTpoeHue 1 )KU3HEHHBIN LUK BUPYyCa
CII1/Ia, 6axkTepuodaray.

Obopyoosanue.: moaenb cTpykTypsl JTHK;
MarHuTHasi MOJE/b-aNTlITUKALUS
«CTpoeHue KIETKI»

(OGOCHOBBIBATH M COOJIIOIATh MEPHI

PO HIIaKTUKY pacIpOCTpaHEHUS
BUPYCHBIX 3a00JICBaHMH (peCITUpPaTOPHbBIE,
KEITYIOYHOKHIIICYHBIC, KIICTIIEBON
paIeanuT, BUYU-uabexmms)

Toro yacoB mmo teme 6

Tema

5. Pa3MHOkeHHe U HHAUBUAYAJBHOC PA3BUTHE OPraHN3MOB

5.1

JKW3HEHHBIN 1IUKIT 1
KJIETKU. [lenenue
KJIETKH. MHUTO3

KJ1eTOUHBIN UMK, WIW )KU3HEHHBIN UK
kietku. Uatepdaza u muto3s. [porieccs,
nmpoTekaronue B uaTepdase. Permukanms -
peakuus MmatpuuHoro cudTesza JJHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIH
HAOOp - KapUOTHUIL. JIUTUIOUIHBIN U
rarnjouJIHbIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{luTonornyeckre OCHOBBI
Pa3MHOXXEHHUS U UHIUBUYTHHOTO
pa3BUTHUS OPraHU3MOB. J[eJIeHre KIETKH -
Muto3. Ctaguu mutosa. [Ipoueccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. buonornuecknii CMbICII MUTO3A.
[Iporpammupyemasi ruOesb KJIEeTKH -
aIoITOo3.

PackpbIBaTh coqep:kaHue TEPMUHOB U
MOHSATUN: KJIETOUYHBIA LUK, HHTEpda3a,
penyIUIMKALINS, XpPOMOCOMA, KAPUOTHII,
rarjJOUIHBIN, TATIOUIHBIN XPOMOCOMHBIN
HAOOp, XPOMATH/Ibl; MUTO3 €r0 CTaINH:
npodasa, metadasa, anadasa, Tenodasa.
OnuceIBaTh KU3HEHHBIN [TUKJ KIETKU;
MEePEYUCIIATh U XapaKTepU30BaTh MEPUObI
KJIETOYHOTO IIUKJIa, CPABHUBAThH UX MEXKTY
co0oii.

OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB, CPABHUBATh
XPOMOCOMHBIE HA0OPHI KIETOK.
CpaBHMBATH CTaIUM MUTO3A.

PaznuyaTh Ha MUKpOIIpenaparax




emoncmpavuu:

Tabnuywl u cxemol. «KIeTOYHBIN UKID»,
«Pernnmukanus [IHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeJb-aNTINKalus «JleneHnue KIeTKm;
mozenb JIHK.

Obopyodosanue: CBETOBOH MUKPOCKOI U
Mukponpenapat «Kapuokunes B KIeTKax
KOpeIKa JIyKay.

Vlabopamopnuwie u npakmuueckue
pabomol:

JlabopaTtopnas pabota Ne 3. «Habmronenue
MUTO3a B KJIETKaX KOHYMKA KOPEIIIKa JTyKa
Ha TOTOBBIX MUKPOIIpErapaTax»

1 PUCYHKaAX CTaAWH MUTO34. PaCKpBIBaTB
OHMOJIOTHYECKUI CMBICIT MHUTO3a

5.2

DOpMBI Pa3MHOKEHHUS
OPTaHU3MOB

dopMbI pa3MHOKEHHUS OPTaHU3MOB:
0ecCII0JI0€ U MTOJIOBOE.

Buib1 0eC1osioro pa3MHOXKECHUS: JICIICHNE
HaJIBOE U TOYKOBAHUE OHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHHueE,
BEreTaTHUBHOC PAa3MHOXKCHHE.
VIcKyCCTBEHHOE KIIOHHPOBAHHE
OpPraHHM3MOB, €r0 3HAYCHHE ISl CEJICKIINU.
[ToioBOE pa3MHOKCHHE, €r0 OTIUYHS OT
Oecrnooro.

emoncmpavuu:

PackpbIBaTh cofiep:kaHue TEPMUHOB H
MOHATHI: Pa3MHOKCHHE, KJIIOH, TIOJIOBBIC
KJIETKH (TaMeThl), STUIIEKIIeTKA,
CIIepMaTO30M/I, 3UT0Ta, JIEJICHUE HAIBOE,
MMOYKOBAHUE, CIIOPYJISALHS, (pparMeHTaIus,
BEreTAaTUBHOE Pa3MHOKEHHE, CEMEHHOE
Pa3MHOXEHHUE, ONBIJICHUE, IBOWHOE
OTIOZOTBOPEHUE, TIOJIOBBIC JKEIE3bI,
CEMEHHUKH, SIMYHUKH, OTIOJIOTBOPCHHE
(Hapy»XHOE, BHYTpEHHEE).
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Tabauyvt u cxemvi: «OOpMBI Pa3MHOKECHUS
OPTaHU3MOBY, «J|BOMHOE OIIOIOTBOPEHUE
y IIBETKOBBIX pACTEHUI», «/leneHue
KJIETKU OakTepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHuit», «CTpoeHue
[TOJIOBBIX KJIETOK)

XapakTepru3oBaTh 0OCOOCHHOCTH U
3HaueHHe 0ECIOJIOTO U MOJIOBOTO
CIIOCOOOB Pa3MHOXKEHUSI.

BrIenaTh BUIBI OSCIIONI0T0 Pa3MHOKEHUS;
BBISIBJISITH B3aUMOCBSI3U MEXTy (popmamu u
criocodoamMu pa3MHOKEHHUS, U UX
OMOJIOTUYECKUM 3HAYCHUEM.

Bragets mpuémMamMu BereTaTUBHOTO
Pa3MHOXKEHUS KYJIbTypHBIX pacTeHui (Ha
pUMepe KOMHATHBIX ).

X apaKkTepru30BaTh MOJIOBBIC KICTKH:
STUTICKJICTKH, CTICPMAaTO30U/IbI; BBISBIISATH
0COOCHHOCTH

X CTPOCHUS

5.3

Meiios

Meiio3. Craguu meitosa. [Iponeccsi,
MPOUCXOAIINE HA CTAIUSIX MeH03a.
[loBeneHHE XpOMOCOM B MENO3€.
Kpoccunrosep. bruosornyeckuii CMbICIT U
3HAUYCHUE Meo3a.

emoucmpauuu:

Tabauysl u cxemol: «JleneHue KICTKN,
«Menosy.

Ob6opyoosanue: moaens JIHK; marautHas
MO/IeTb-anIIuKaIus «JleneHne KIeTKm

PackpbIBaTh coqiepkaHue TEPMUHOB U
MMOHATHMN: MENO03, KOHBIOTAIIUS XPOMOCOM,
NepPeKpPECT (KPOCCHHTOBEP) XPOMOCOM,
raMeThl.

X apakTepu3oBaTh MEM03 Kak crocod
KJIETOYHOTO JICJICHUS; ONUCHIBAaTh MEHO03
MO CTaAUsIM; CPAaBHUBATH CTaJANU MeH03a U
MUTO3a.

PaznuyaTh Ha pUCYHKAX CTaJIUU ME03a;
PacKpbIBaTh OMOJIOTUYECKOE 3HAUCHUE
Meno3a




5.4 |O6pazoBanue u PackpbiBaTh coaep:kaHue TEPMUHOB U
Pa3BUTHE MOJOBBIX [ ameToreHes - mpouecc 00pa3oBaHUS [OHSTHI: TAMETOI€HE3, CIEPMATOTEHES,
KJICTOK. MOJIOBBIX KJIETOK Y >KMBOTHBIX. [I0JIOBBIE  [0OT€HE3, CIIEpMATO30M I, aKpOCOMa,
Omio10TBOpEHUE KEJIe3bl: CCMEHHUKU U SUYHUKH. STUTICKJICTKA, TIOJIIPHBIC TEIIbIIA.

OOpa3oBaHue ¥ pa3BUTHE MOJIOBBIX KJIETOK [ XapaKTeprU30BaTh 0COOCHHOCTH
- raMeT (CepMaTo30u/, SIMIEKIeTKA) - raMeToreHesa y sKUBOTHBIX U €0 CTa/INH;
criepMaroreHes u oorene3. OCOOCHHOCTH  |[IOJIOBBIE KJIETKH KUBOTHBIX M OMHCHIBATH
CTPOCHUSA SUIIEKIETOK U CTIEPMATO30UI0B. [IPOLIECC UX PA3BUTHS.
OmnonotBopenue. [lapTeHorenes. CpaBHHMBATH CLIEPMATOTE€HE3 U OOTEHE3.
emoncmpavuu: OnuceIBaTh OMJIOJOTBOPEHHUE,
Tabnuywvt u cxemor: «lIpssMoe 1 HETIpsAMOE  [OMOJIOTUYECKOE 3HAYCHHE
paszBuTHe», «I'ameToreHes OTUTOI0TBOPEHUS
Yy MJICKOTIMTAIOIINX U YEIIOBEKA)
Obopyodosanue: moneib MeTada3zHON
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/IbI
MJICKOIIUTAIONIETO», « SAMIIeKIeTKa
MJIEKOTTUTAIOLLET 0.
Vlabopamopnuwle u npakmuueckue
pabomot:
JlabopaTtopHas pabota Ne 4. «M3yuenne
CTPOCHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIperapaTax
5.5 |[MuauBuAyasbHOE NuauBuyanbHOe pa3BuTHe (OHTOreHe3). [PackpblBaTh cofep:KaHue TEPMUHOB U

pa3BUTHE OPTAHU3MOB

OMOpHOHAIIEHOE pa3BUTHE (AMOPHOTCHE3).
JTarnbl SMOPUOHAIBHOTO PA3BUTHS Y

ITIO3BOHOYHBIX JXUBOTHBIX:

MOHSATHI: OHTOTEHEe3, SMOpHOTreHEe3,
3UT0Ta, IpoOJIeHue, 6JIaCTOMEDPHI, MOPYJIa,

OstacTyna, 6;1acTOIIENb,
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npoOJieHre, TacTPYJIAIUS, OpTaHOTCHE3.
[locTamMOproOHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPSIMOE,
He MpsAMoe (TUYMHOYHOE). BriusiHue cpeapl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI,
CITIOCOOHBIC BBI3bIBATH BPOK/ICHHBIC
YpOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3
[[BETKOBOT'O PACTCHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

lemoncmpayuu:

Tabnuywl u cxemor. «OCHOBHBIE CTAIUN
OHTOreHe3a», «IIpsimoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OIUIOIOTBOPEHHUE Y
[IBETKOBBIX PACTEHUI

racTpyia, HelipyJia, OpraHoreHes;
3apOBIIIEBhIE JIUCTKHU: IKTOIEpMA,
Me30JiepMa, SHTOAEPMA;
MOCTAIMOPHUOHAIBHOE Pa3BUTHE: MPSIMOE U
HEMpsAMOE (TUIMHOYHOE); METaMOp(o3,
Meracropa, MUKpOCIopa, MbLIbIEBOE
3EpHO, CIIEPMHH, 3aPOIBIIIEBBIA MEIIIOK,
NTIBOMHOE OTLI0I0TBOPEHUE.

Onpenenars dTarbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJOBBIX Ha CXEMax M
mpenaparax u OMUCHIBATh MPOIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTarie.
CpaBHUBAThH NEPUOJIbI OHTOTEHE3a; MPSMOE
U HENPSAMOE (JTMYMHOYHOE)
MOCTAIMOPHOHAIBHOE PA3BUTHE, 3aPOIBIIITN
YyeJIoBeKa U IPYTUX XOPIOBBIX.
OOBIACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTPHULIATEITLHOE BIMSIHUE JIKOTOJIA,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YyeJI0BEKa.

OnuceIBaTh MPOLECC IBOMHOIO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX PACTCHUI

I1Toro yacos mo teme




Tema 6. HaCJIeIlCTBeHHOCTI) U USMCHYUBOCTDH OPraHnm3smMoB

6.1 I eneruka - HayKa O 1 PackpbIBaTh cojiep:kaHue TEPMUHOB U
HACJIEICTBEHHOCTH U [IpenmMet u 33724l TEHETUKH. MOHSATUN: T€H, FTEHOM, T€HOTHI, ()EHOTHII,
N3MEHUYHUBOCTU Posb IUTONIOTHY 1 YMOPUOJIOTHH B XPOMOCOMBI, aJIeJIbHbIE T€HBI (aJUIeNn),

CTAaHOBJICHUH I'eHEeTUKH. Bkiaz TOMO3HUI0Ta, F€TEPO3UT0Ta, TOMUHAHTHBII
POCCUICKUX U 3apyO€KHBIX YUEHBIX B NpU3HaK (FeH), peleCCUBHBINA TPU3HAK
pa3BUTHE TCHETUKHU. METObl TCHETUKH  (T€H), YUCTasl JIMHUS, THOPU/I.
(TMOPHUIOTOTHIECKUH, ITUTOTEHETHIECKUH, ([ [epeuncnsaTe u XapakTepu3oBaTh METObI
MOJIEKYJISIPHOT €HETUYECKHUI ). FCHETUKU: THOPUIOIOTHUECKUH,
OCHOBHbBIE T€HETHYECKNE ITOHATHS. UTOr€HETUYECKHUIA, MOJIEKYJIIPHO-

[ eHeTHUeCKasi CAMBOJIMKA, UCIIOJIb3yeMasl [€HETUYECKUI; JOMUHAHTHBIE U

B CXEMAaX CKpPEIIMBAHUM. [pELIECCUBHBIE TPU3HAKU PACTEHUN U
emoncmpavuu: PKMBOTHBIX.

[lopmpemuwi: I'. Mennens, T. Mopran, H. [[Iosib30BaThCs TeHETHUECKOU

1. BaBunos, C. C. UerBepukos, H. B. TEPMUHOJIOTUEN U CUMBOJIUKOW JIJISI
Tumodees-PecoBckuii. 3aIMCH TEHOTUITNYECKUX CXEM
Obopyoosanue: MOJICIb- alTUTMKALIAS CKpEIIMBaHUS

«MOHOTHOPUIHOE CKPEIIMBAHUE,

repOapuii «I" opox mMoceBHOM

6.2 [3akoHOMEPHOCTH 1 3aKOHOMEpPHOCTH HaCJIeIOBAHUS
HAaCJICOBaHUs [IPU3HAKOB, ycTaHOBJIEHHbIE ['. MenneneM. PackpeiBaTh coaepKkaHue TEPMUHOB U
[IPU3HAKOB. MoHOrnuopuIHOE CKpEeIMBaHueE. 3aKOH MOHSATUI: MOHOTHOPHUIHOE CKpPEIMBaHUE,
MoHOrnopuIHOe eaMHO00pa3usi THOPUIOB MEPBOTO (heHOTUNTMYECKHE TPYTIIIBI,

CKpeEIlUBaHUE nokojeHus. [IpaBuio TOMUHUPOBAHUS.  [TUOPUAOJOTHUUECKUN METO/I, YUCThIC

3aKOH pacIierieHus pru3HaKkoB. ['umnoresa
qUCTOTEI raMeT. [1ojTHOE U HenmoTHOE

TOMUHUPOBAHUE.

JIMHUY, IOMUHUPOBAHUE T€HOB (IIOJIHOE,
HETIOJHOE), paCIIENJIEHUE B IOTOMCTBE.

OnuceIBaTh MCTOAUKY IIPOBCACHUSA
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emoncmpavuu:

[lopmpemui: I'. MeHenb.

Tabauyvt u cxemvi: «MoHOTHOPUTHOE
CKpEILUBAHUE U €T0 [IUTOT€HETHYECKas
OCHOBa», «3aKOH PACILIEIUICHUS U €TO
[IUTOTEHETUYECKasi OCHOBaY», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue: MOIEIN-aNTUIMKAIIUNA
«MOHOTHOPHUHOE CKPELTUBAHUEY,
«HenonHoe noMuHUpOBaHUEY, repOapuit
«I"opox 1moceBHOW»

[". MeHenemM OnbITOB 10 U3YYEHUIO
HACJICIOBAHUSI OJTHOM Maphl MPU3HAKOB y
ropoxa MoCeBHOTO.

PackppIBaTh cofiepyKaHre 3aKOHOB
eIMHO00pa3usi THOPHUIOB MIEPBOTO
MOKOJICHUSI ¥ 3aKOHA PACILIETIIICHUSI.
OOBACHATH TUTIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpEITUBaHUS, OOBSICHITh €TO
[TUTOJIOTHYECKUE OCHOBHI M peliaTh
FeHETUYECKHUE 3a]1a4i Ha MOHOTHOpHUIHOE
CKpEITUBaHNC

6.3

JluruOpuaHoe
CKpelIuBaHue.
HE3aBUCHMOTO
HACJICTOBAHMSI
MPU3HAKOB

3aKoH|

JluruOpuaHoe CKpeluBanue. 3aKoH
HE3aBUCUMOTO HACJIEAOBaHUS MPU3HAKOB.
[luToreHeTnyecKkmue OCHOBBI
TUTHOPUIHOTO CKPEIUBAHUSI.
AHAIN3UPYIOLIEE CKPEIINBAHHUE.
cnosib30BaHNE aHATN3UPYIOLIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHUS] TEHOTUIA
0co0OH.

lemoncmpayuu:

[lopmpemui: I'. MeHenb.

Tabruysl u cxemot: «JlurudpugHOe
CKpenuBanuey, «l{uromornueckue
OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.
Obopyodosanue.: MOJENb- alTUTAKAIIS

«JluruOpuaHoe CKpeuBaHue»

PackpbIBaTh coJiepKaHuE TEPMUHOB U
NOHATUI: AUTUOPUAHOE CKPELIMBAHUE,
QHAJIM3UPYIOLIECE CKPELBaHUE.
OnuceiBath onbITh I'. Menaens no
V3YUYEHHIO HACIENOBAaHUs IBYX Iap
[IPU3HAKOB Y TOPOXa IIOCEBHOTO.
PackppiBaTh conep:kaHue 3aKOHa
HE3aBUCUMOT0 HACJIEA0BaHUs IPU3HAKOB.
[[prMEHSITh MATEMATUYECKUIN PACUET C
MOMOIIIBIO METOJIa IEPEMHOKECHUS
BEPOSTHOCTEN U 3aIIUCH C IIOMOIIBIO
(EHOTUNMYECKUX PATUKATIOB
paclIenIEHNs] IPU3HAKOB Y IOTOMKOB I10
(eHOTHUITy U TEHOTHUILY.

3anmuchIBaTh CXEMbI JUTHOPUIHOTO




CKpEILIUBaHUsA, OOBSICHATH €T0

U TOJIOTUYECKHNE OCHOBBI U PEIIATH
FeHEeTUYECKHUE 3a/1aud Ha TUTUOPUIHOE
CKpELIMBAHUE

6.4

CrerieHHoe
HacCJIEJOBAHNE
[MPU3HAKOB

CuenyieHHOE HaclIe0BaHUE MTPU3HAKOB.
PaboTa T. Moprana 1o ciemnjieHHOMY
Hacleq0BaHUI0 TeHoB. Hapyuienue
CLICTJICHUSI TCHOB B pe3yJIbTaTe
KPOCCHHIOBEpa. XpOMOCOMHAasl TEOpUs
HAaCJICICTBEHHOCTH.

[" eHeTHUECKNE KApTHI.
lemoncmpayuu:

[ lopmpemuwi: T. MopraH.

Tabnuywl u cxemot: «Metio3y, «I”
EHETUYECKHUE KapThl PACTEHUMN, dKUBOTHBIX
1 4eJioBeKkay, «B3aumoaencTeue
QJUICIIBHBIX TEHOBY. Obopydosanue:
MUKporpenapat «Jpozodunay (HopMma,
MyTaIi (OPMBI KPBUTEEB U OKPACKH
TE€Ja), MUKPOCKOII, MOJIETb-aNIUIAKAIUS
«IlepekpécT XpoMOCOM».
Vlabopamopnbsie u npakmuueckue
padomul:

JlabopaTtopHas paborta Ne 5. «M3yuenne
PE3yIbTATOB MOHOTHOPHUTHOTO H

MUTHOPUIHOTO CKPEIBAHUS

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHATUH: CLEINICHHOE HACIICIOBAHUE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
FEHETUYECKUE KapThl XPOMOCOM,
MOpPraHHu/Ia.

Ha3zbiBaTh OCHOBHBIE ITOJI0KEHUS
XPOMOCOMHOW TEOPHUU HACIIEICTBEHHOCTH
T. Moprana; packpbeIBaTh COAEPKAHUE
pabotel T. Moprana no CiernieHHOMY
HACJICIOBAHUIO T€HOB U TPUYMHBI
HAapyLICHHS CLETUIEHUS MEXIY T€HAMU.
3anrCchIBaTh CXEMbI CKPEIIIMBAHUS MTPU
CIICIUICHHOM HACJICIOBAHUH, OOBICHITH
MPUYUHBI PEKOMOWHAIINH T€HOB,
ONPEAETATH YUCIIO TPYIIT CHETTICHUS
[€HOB; PEIIAaTh FTCHETUYECKUE 3aa41 HA
CLICTUICHHOE HACJIEOBAHUE
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y 1p030¢ Bl HA TOTOBBIX
MHUKpPOIIpeapaTax»

6.5 [ eHeruka noa. [ eneTuka nosia. XpoMOCOMHOE PackppIBaTh conep:kaHue TEPMUHOB U
Hacnenoanue onpeaeeHe Moja. AyToCOMBI U TIOJIOBBIE [TOHATHI: XpOMOCOMHBIN HaboD,
PU3HAKOB, XPOMOCOMBI. [" OMOraMeTHbIE U AyTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C TIOJIOM reTepOraMeTHbIE OPTAHU3MBI. FOMOTaMETHBIN MOJI, TETEPOraMeTHBIN 10,

HacienoBanue npu3HAKOB, CUEIUICHHBIX C [CLIETUIEHHOE C MOJIOM HACJIEIOBAHHE

[1OJIOM. IPU3HAKOB.

lemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI

[ lopmpemuwi: . Mennens, T. Mopras, XPOMOCOMHOTI'0 MEXAHU3Ma OIPEACICHUS

H.11. BaBuios. 10JIa Y PA3JIMYHBIX OPTAaHU3MOB.

Tabnuyvt u cxemwl: «I'€HETHKA MO, CpaBHUBaTh 3aKOHOMEPHOCTH

«3aKOHOMEPHOCTH HACIIEJOBaHUS, HACJICAOBAaHUs IPU3HAKOB, CLUEIICHHBIX U

CLIETJIEHHOTO C MoJIoM», « KaprnoTtumnsl HE CLICIUICHHBIX C 110JI0M. Pemarh

YEI0BEKA U )KUBOTHBIX)» FEHETUYECKHUE 33/1a4M HA HACJIEIOBAHUE
CLEIJICHHBIX C TIOJIOM ITPU3HAKOB

6.6 MI3MeHYUBOCTS. 3MeHunBOCTh. BUABI ”3MEHUMBOCTH: PackpbIBaTh coJiepKaHUE TEPMUHOB U
HenacnencrsenHas HEHACJICICTBEHHAS U HACIICICTBEHHASI. MOHSATHN: N3MEHYMBOCTD, HACIEACTBEHHAS
U3MEHYUBOCTD Poib cpenpl B HEHACIEACTBEHHOM W3MEHYUBOCTh, HEHACIIEICTBEHHAs

M3MEHUYMBOCTU. XapaKTEePUCTHUKA
MOIU(DUKAITMOHHON U3MEHUYHNBOCTH.
BapualinoHHBIN psiJi ¥ BapHUAILMOHHAS
KpuBas. Hopma peakuuu npusHaka.
KonmuecTBEeHHBIE U KAUSCTBEHHbIC
MpY3HAKW U UX HOpMa peakiuu. CBoMCTBa
MOIU(DUKAITUOHHON U3MEHUYHNBOCTH.

W3MEHYUBOCTh, MOJU(DUKAIIMOHHAS
W3MEHUYUBOCTh, BAPUALIMOHHBIN PS/I,
BApHAHTA, BApUallMOHHAsl KpUBas,
[IPU3HAK, HOpMa PEaKLIHH,
KOJINUECTBEHHBIE U KAUECTBEHHBIE
npu3Haku. KmaccuduimpoBats BUABI
W3MEHUYMBOCTH U BBISBJISATH UX




lemoncmpavuu:

Tabauywvl u cxemvl: «Buasl
M3MEHUYUBOCTUY, «MoauduKamoHHast
M3MEHUYUBOCTBY.

Vlabopamopnule u npakmuueckue
paodomuwl:

JlaGoparopHas padota Ne 6. «3yueHue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
[MOCTPOCHUE BAPUALIMOHHOTO PsJia U
BAPUALIMOHHOW KPUBOM»

OuosoTnYecKre 0COOCHHOCTH.
[lepeuncnsaTh CBOMCTBA
MOIU(PUKAIIMOHHON U3MEHUYUBOCTH U
00BSICHATH €€ 3HAUEHUE JIJIsl OPTaHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
KA4E€CTBEHHBIC ITPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsJl, BAPUALIMOHHYIO
KPUBYIO, BEIYUCIISTH CPEAHEE 3HAUCHUE
MpU3HaKa

6.7

HacnencrBennas
N3MEHYHNBOCTD

HacnencrBenHas, nim reHoTUInn4ecKas
M3MEHYMBOCTh. KoMOMHaTHBHAS
W3MEHUYMBOCTh. MeHO03 1 TOJI0BOM MpoILecc
- OCHOBa KOMOMHATUBHON N3MEHUYNBOCTH.
MyTaimoHHasi U3MEHUYUBOCTb.
Knaccudukanus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa 1 IpUYMHBI MyTaLUH.
MyTtareHnbie (GaKTOPBHI.

3aKOH rOMOJIOTHYECKUX PSAIOB B
HacJIeACTBeHHOU n3MenunBoctu H. U.
BasuioBa. BHesnepHast HacCneACTBEHHOCTD
Y U3MEHYUBOCTb.

lemoncmpayuu:

[opmpemuwi: I'. ne ®pu3, H. . BaBuios.

Tabnuysl u cxemol: «MyTallMOHHAs

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHSATUN: HACJIECTBEHHAS] U3BMEHUYUBOCTD,
KOMOMHATUBHASI U3MEHYUBOCTb,
MyTallMOHHAsI K3MEHYHBOCTh, MYTaHT,
MyTalliU: TeHHbIE, XPOMOCOMHBIE,
F€HOMHBIE; MTOJTUIUIONINS, aHEYTUIOU NS,
MyTareHbl. XapakTepru30BaTh
HACJICJICTBEHHYI0 U3MEHYUBOCTD;
dbopMyIHpOBaTh 3aKOH TOMOJIOTHYECKUX
PSAI0B B HACJICICTBEHHOW U3MEHUYHNBOCTH
H. 1. BaBuiioBa u 00BSCHSTH €T0
3HAYCHUE JIJIs1 OMOJIOTUH U CEJICKITUH.
KiaccugunmpoBaTh MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOJUTH
[IPUMEPBI MyTaLUN.

OOBSICHATH IMPUYHNHBI BOSHUKHOBCHUA
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U3MEHUHUBOCTDY.

Obopyodosanue: MUKPOCKOII,
MuKporpenapar «Jlpo3zodunay (Hopma,
MyTal GOPMBI KPBUILEB U OKpacKa
TeJa); KOMHAaTHBIC PACTCHUS C TIECTPOI
OKPAaCKOM JINCTHEB.

Vlabopamopnwie u npakmuueckue
pabomol:

JlaGoparopHas padota Ne 7. «AHanus
MyTaIui y 1p030(HIIEI Ha TOTOBBIX
MUKpOITpeTrapaTax

MyTAaIHi, posib (PaKTOPOB-MYTareHOB.
CpaBHUBAThH BUbI MyTalluii; BBISBIISITD
PUYMHBI HACIECTBEHHON N3MEHYUBOCTH,
UCTOYHUKU MYTareHOB B OKPYXKaroIIei
cpene (KOCBEHHO). XapaKTepHu30BaTh
BHESIEPHYIO HACIIEJACTBEHHOCTh U
N3MEHYNBOCTD

6.8

" eHeTHKA YeT0OBEKA

[ enetuka yenoBeka. Kapuorun yenoBeka.
(OCHOBHBIE METO/Ibl TCHETUKH YESJIOBEKA:
reHEeaJJOrnYeCKHi, OJIU3HEIOBBIH,
[MUTOTCHCTHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKHI.
CoBpeMeHHOE OIpe/IeICHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FCHOTUIIMPOBAHUE, B TOM YHCJIE C
romo1pro [1[P-ananmm3a.
HacnencTtBenHbie 3a00JIeBaHNS YEIOBEKA:
reHHbIE 00JIE€3HHU, O0JIE3HU C
HacCJIEICTBEHHOU
MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0osie3an. CoMaTHYeCKHE U TeHepaTHBHBIC

MyTalu.

PackppIBaTh cofiepyKaHue TEPMUHOB H
MMOHATUI: KAPUOTHUII YEJIOBEKA,
[TUTOTCHETUYECKUIA METOI,
reHealorHuecKuil METo1, POJOCIOBHBIE,
OJIM3HEIOBBIN METO]I, HACIIC/ICTBCHHbIE
0oJie3HU: (MOHOT€HHBIE, C HACJICACTBEHHON
PEIPACIIOIOKEHHOCTHIO, XDPOMOCOMHBIE),
MEIMKO-TEHETHUECKOE KOHCYIbTUPOBAHHUE.
[TepeuncnaTh 0OCOOEHHOCTH U3YUCHUS
TCHETUKU YEJIOBEKA; TPUBOIUTH IPUMEPHI
HACJIEICTBEHHBIX OOJIE3HEN YeIOBeKa,
XapaKTEPU30BaTh METOJIbI UX
nporIakTUKN; 000CHOBBIBATH 3HAUYCHUE

MCIUKO-TCHCTHYCCKOI'O




CtBOJNIOBBIC KJIETKU. [[pUHIMIIBI 310pOBOTO
00paza >KM3HH, IUaTHOCTHUKH,
NPO(PUIAKTUKY U JICUEHUS TEHETUYECKUX
Oonesnei. Meauko-TeHeTHIeCKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
METUITUHCKON TeHETUKH B
MPEIOTBPAIICHUH U JICUCHUN
FeHETUYECKUX 3a00JIEBaHUM YeJIOBEKa.
emoncmpavuu:

Tabnauyst u cxemwl: «HacnenoBanue pesyc-
daktopay, «I'eHeTHKa rpymm KpOBH».
Vlabopamopnbsie u npakmuueckue
pabomol:

[IpakTuueckas padota Ne 2. «CocraBieHue
Y aHaJIU3 POJOCIIOBHBIX YEJIOBEKA»

KOHCYJIbTUPOBAHUSI.
BhISBISITE M CPAaBHUBATH MEXTy COOOM
TTOMUHAHTHBIC U PELIECCUBHBIC MTPU3HAKH
YeJIOBEKA.

CocTaBIIATh U aHAJTM3UPOBATh
POJIOCIIOBHBIC YEJIOBEKA

1Toro yacos 1o reme

8

Tema 7. Cesiekiiusi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTUU

7.1

Cenekuus Kak HayKa u
rporLecc

1

Celneknuus Kak HayKa U MpoIECC.
3apOoKIEHNE CEJIEKIMN U TOMECTHUKALINS.
Yuenue H. U. BaBunosa o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI TPOUCXOKICHUS TOMAIITHUX
YKUBOTHBIX.

Copr, mopoja, mramm.

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MMOHATUU: CEJIEKLUS, COPT, TOPOJA, LITAMM,
TOMECTHUKAIMsI, WJIM OJIOMAallTHUBaHNUE,
[IEHTPHI MHOTOOOpAa3Hs ¥ MPOUCXOKICHUS
KYJbTYPHBIX PACTE€HUMN U )KUBOTHBIX,

rUOpUIU3ALIMS, UCKYCCTBEHHBIN OTOOD.
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lemoncmpayuu:

[ lopmpemwvi: H. . BaBuios.
Tabauyvt u cxemwi: kKapta «LleHTpHI
MHOTO00PAa3Ms ¥ MPOUCXOKICHUS
KYJbTYPHBIX pacTeHHI», «I1opobl
NTOMAIIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyoosanue.: MyJSKY TUIOJIOB U
KOPHEIUIOA0B AUKUX POPM U KyJIbTYPHBIX
COpPTOB pPACTEHHMIL; repbapuii
«CenbCKOXO035CTBEHHBIE PACTEHUSD)

HasbiBaTh 1 CpaBHUBATH OCHOBHBIE ATAIIBI
Pa3BUTHUSI CEJNICKIIUH.

M3narate yuenue H. U. BaBunosa o
[EHTPaxX MPOUCXOKACHUS KYJIbTYPHBIX
PacTEeHMIl; pa3nuyaTh HEHTPHI HA KapTe
MUpa, CBSI3bIBATH KX MECTOIOJIOKEHUE C
o4YaramMy BOZHMKHOBEHUS JPEBHEUIIINX
ABWJIN3AIAN.

CpaBHUBATh COpTa KYJBTYPHBIX PACTCHHH,
MOPOJIbI JOMAIIIHUX )KUBOTHBIX U UX AUKHAX
npenkoB. OLIEeHUBATh POJIb CEIEKIUU B
o0ecre4eHny MpoJ0BOIbCTBEHHON
0€301aCHOCTH YEJI0BEYECTBA

7.2

MeTtonabl U
NTOCTHXKEHUS CEIEKIUU
PAaCTEHUN U JKUBOTHBIX

CoBpEMEHHBIE METO/IBI CEJIEKIUU.
MaccoBbIil 1 HHIUBUAYaTbHBI OTOOPHI B
CEJIEKIMN PACTEHUI U )KUBOTHBIX. OLIeHKa
DKCTEpBEPA.

bJIM3KOPOACTBEHHOE CKPEIIMBAHUE -
UHOpuANHT. Yucrast TuHuS.
CKpenmBaHue YUCThIX JTUHUN.

[" ereposuc, winu ruOpuIHas CUia.
HepocTBeHHOE CKpelMBaHue -
ayTOpuauHr. OtaanéuHas rudpuan3anus u
e€ yCIexu.

VICKyCCTBEHHBIN MyTareHes3 U MoJly4YeHue

HOHHHHOHﬂOB.ﬂpCTHmﬁHHHCCHCKHHH

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHSATHI: UCKYCCTBEHHBIN 0TOOD,
MaCCOBBIN 0TOOp, MHANBUYaTbHBIN
0TOOP, IKCTEPbEP, OIMZKOPOJICTBEHHOE
CKpEILIUBaHUE, YUCTas JTUHUS, T€TEPO3HUC,
HEPOJICTBEHHOE CKpEIIMBAHUE,
HMCKYCCTBEHHBI MyTareHe3, MOJUILTOUIbI.
CpaBHuBaTh (HOPMBI UCKYCCTBEHHOTO
oTOOpa (MaccoBOr0 ¥ MHAUBUYaIBLHOTO),
BUJIBI THOpHUIU3AIIH (OJIM3KOPOICTBEHHON
U OTJQJIICHHOM ), CTIOCOOBI MOTyUYCHHS

I[TOJIHUIIIIONJOB.




PaCTEeHMM, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

lemoncmpayuu:

[ lopmpemuvi: . B. Muuypumn, I'. /1.
Kaprnieuenko, M. @. UBanos. Tabauyst u
cxemol. «OTHaneHHas: TMOpUAA3ALUSY,
«Pabotel akagemuka M. @. IBanosay,
«[lomunnounus». Obopyoosanue: MyIasKI
[JI0/I0B U KOPHEIJIOI0B TUKUX (HOpM U
KyJIbTYPHBIX COPTOB PACTEHUM.
Vlabopamopnbsie u npakmuuecKue
pabomot:

DxcKypceust «OCHOBHBIE METOBI U
NOCTUKEHUS CEJIEKLINN PACTEHUU U
PKUBOTHBIX (Ha CEJICKITMOHHYIO CTAHIIHIO,
MIEMEHHYIO (pepMYy, COPTOUCTIBITATEIbHBIN
Y4aCTOK UJIM TEIUIMYHOE XO3SIICTBO)

[IprBOIUTH MPUMEPHI JOCTHUKEHUN
CEJICKIIUH PACTEHUMN U KUBOTHBIX

7.3

buoTexHoorug Kak
OTpacJib MPOU3BOJICTBA

bruoTexHOI0TUA KaKk 0Tpaciib
MPOU3BOJICTBA. | €HHAsI MHKEHEpUsl. JTaIlbl
coznanus pekomOuHanTHou JIHK u
TPAHCTEHHBIX Oprannu3MoB. Kietounas
nHxeHepus. Kinerounbie KyJbTyphl.
MUKpPOKJIOHAIBHOE Pa3MHOKEHUE
pactenuii. Knonnposanue

BBICOKOITPOAYKTHUBHBIX

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MOHATUN: OMOTEXHOJIOT U, KIIETOUHas
WHKEHEPUsI, TEHHAsI MHKEHEPHS,
KJIOHUPOBAHHE, TPAHCT€HHBIE OPraHU3MBI,
['MO (renetnyecku MOAU(PUIUPOBAHHBIE
OpraHu3Mbl). XapakTepH30BaTh
OHOTEXHOJIOTHIO KaK OTPacib

[MPOMU3BOACTBA, OCHOBHBIC
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CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.
DKOJIOTHYECKHE W STUYECKHUE MTPOOTIEMBI.
['MO - reHeTH4eCKU MOAUPUIIMIPOBAHHDBIC
OpTraHU3MBI.

emoncmpavuu:

Tabauyvt u cxemvi: «OOBEKTHI
OroTexHoJIOTHIY, «KIeTouHbIe KyIbTYphI
U KJIIOHHpOBaHue», «Koncrpyuposanue u
[ePEHOC TEHOB, XPOMOCOM»

TOCTHKEHHS] OMOTEXHOJIOTUHU B 001acTH
[POMBIIIIEHHOCTH, CEIbCKOT0 XO35HCTBA U
MEAULIUHBI.

[lepeuncisaTh U XapakTepu30BaTh
OCHOBHBIE METO/IbI U JJOCTUKECHHUS
OMOMHKEHEPUH.

OO0CyX1aTh HKOJIOTMYECKUE U ITUYECKUE
ACIIEKThl HEKOTOPBIX MCCIIEA0BAHUN B
00J1aCTH OMOTEXHOJOTUH (KIIOHUPOBAHMS,
MCKYCCTBEHHOI'O OILJIOIOTBOPEHMS,
HaAIpPaBJIEHHOTO U3MEHEHUS TeHOMa U
CO3JaHUsI TPAHCT€HHBIX OPraHU3MOB)

MTOro 4acoB IO TeMe 3
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KIIACC

HanmenoBanue
No KomngectBo OcHOBHBIE BUIBI AEITEILHOCTHA
pa3/ielioB U TEM [IporpammHoOe coeprkaHue
/o 4acoB 00yJaroImmxcs
y4eOHOTro mpeaMeTa
Tema 1. DBoIIOIHOHHAA OMOJIOTHSA
1.1 DBosronus U METOBI 1 [[penrnocbuiku BO3HUKHOBEHUS

e€ U3yYeHUst

PBOJIFOIIMOHHOMN TEOPUU. DBOIIOLIMOHHAS
Teopusi U €€ MecTo B Onosoruu. Brusinue
SBOJIIOLIMOHHOM TEOPUU HA PA3BUTHE
Ouosioruu u apyruxHayk. CBUJIETEIbCTBA
PBOJIIOLINY.

[TanieonTONOrNUECKHE:
MOCJIEI0BATEILHOCTD MOSIBIICHUS BUJIOB B
MaJI€OHTOJIOTUYECKOUIIETOIUCH,
nepexoaHbie (HPOPMBI.
buoreorpaguyeckue: cX0ACTBO U
paziuune gpayH udaop MaTEpPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHE: CXOACTBA
U pa3uurs SMOPHUOHOB Pa3HbIX BUJIOB
MO3BOHOYHBIX.
CpaBHHUTEIbHO-aHATOMHYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PyAMMEHTapHbIE OpTraHbl, aTABU3MBI.
MoJIeKyIIpHO -OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATHI: IBOJIIOIHS, TIEPEXOTHBIE (DOPMBI,
duoreHeTuYeCcKue psabl, BUbI-
DHICMUKH, BHIBI-PEITUKTHI, 3aKOH
3apOBIIIEBOTO CXOJICTBA,
OMOTeHETUYECKUN3aKOH, TOMOJIOTUYHBIE U
QHAJIOTUYHBIC OPTaHbI, PyIUMEHTAPHBIC
OpraHbl, aTABU3MBI.

[lepedynciisiTh OCHOBHBIC 3TAITBl PA3BUTHS
DBOJTFOITMOHHON TEOPHUH. XapaKTepHU30BaTh
CBUJICTEIHCTBA IBOJIIOIUU:
MaJICOHTOJIOTHIECKHE,
ouoreorpaduyeckue, SMOPHOIOTHUCCKHE,
CPaBHUTEIHLHOAHATOMUYECKHE,
MOJIEKYJIIPHOOMOXUMUYECKHE.
[[puBOANTH MPUMEPHI IEPEXOIHBIX (hOopM
OpraHU3MOB, (DHIIOTCHETHYECKHUX PSAIOB.

[IpuBOANTH GOPMYITHPOBKHU 3aKOHOB
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METa0OJNYECKUX MYTEH Yy BCEX JKUBBIX
OpraHU3MOB.

lemoncmpavuu:

[lopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y.
JlapBuH, B. O. Kosanesckuii, K. M. bap,
J. ['exkenb, ©. Mromnep. Tabauywt u
cxemvl: «Pa3BUTHE OPraHUYECKOTO MUpPA
Ha 3eMJiie», pelibeHbIe TaOJIUIIbI
«3apObIIIN MTO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKC.

Obopyodosanue: dbuoreorpadpuyeckas
KapTa MUPA; KOJUIEKIUA «DOpMBI
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX U
[pacTeHMiN; BIaXKHbIE MpenapaThl
«Pa3BuTue HacekoMoroy, «Pa3Burtue
JISITY LKA

OMOTE€HETUUECKOTO U 34pOAbIIICBOTO
CXO0ICTBa

1.2

Vcropus pa3Butus
[peCTaBICHU 00
HBOJIIOLINU

OBosronnoHHas teopus Y. J[apBuna.

[ IpeanochbUIKM BOSBHUKHOBEHUS
napBUHU3MA. [[BHKyIIHE CHJIBI 3BOJIIOLNN
BU10B 110 [{apBuny (M30bITOUHOE
[Pa3MHOXEHUE IPU OTPAHUYEHHOCTH
pPECYpPCOB, HEOIIPEIECIEHHAS
M3MEHYMBOCTb, O0OpH0a 3a CyIeCTBOBaHHE,
€CTEeCTBEHHBIN 0TOOD).

CuHTeTHYECKas TCOpPHUs 3BOJTOINHN

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MOHATUI: CUCTEMAaTUKa, ECTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOP. XapaKTepru30BaTh
OCHOBHBIE IBOJIOIMOHHBIC UJIEH,
KOHIIEIIIINY U TEOPUH; CPABHUBATH
B3MJIsIIbIHA BU U ABOOIMIO K. JInHHes,
DK.b. Jlamapka, Y. JlapBuna.

OuenuBath Bk JIMHHES B pa3BUTHE

CHCTEMATHKH U O0BACHATH IMPHUHIOUIIBI




(CTD) u e€ OCHOBHBIE TOJIOKEHHUS.
emoncmpavuu:

[lopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y.
JlapBuH.

Tabauywvl u cxemvr: «Ilomynsumny,
«Kapra-cxema mapupyra myremectsus Y.
JlapBuHay, «®opMbl 00pbOBI 32
CYLIECTBOBAaHUEY, « ECTECTBEHHBIN
oT00p», «MHOrooOpasue copToB
pacteHui», « MHOroo0pasue nopoj
YKUBOTHBIX

OMHApHON HOMEHKJIATYPHI.
XapakTepu30BaTh COACPKAHUE U 3HAUCHUE
BOJIFOIIMOHHON KoHIenuu JK. b.
Jlamapka.

OLieHUBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-PKOHOMHUYECKHUE MPEAITOCHUIKI
BO3HUKHOBEHUS 3BOJIIOLIMOHHON Teopun Y.
JlapBuHa. PackpbIBaTh coqiepxaHue
BBOJIFOLIMOHHOM Teopun. JlapBuHa;
CpaBHUBATh HEONIPEACIEHHYIO U
OIPEACIEHHYIO U3MEHUYUBOCTb,
ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOp,
dbopmbI OOPHOBI 3a CYIIECTBOBAHHE.
OnuchIBaTh MOJIOKEHHUS] CHHTETUYECKOM
Teopun 3BooUUU (CTD) u 0OBICHATH €€
3HaUYCHUE JTSIOMOJIOTUHN

1.3

Bun: xpurepuu n
CTPYKTypA.
[Tonynsuusa Kak Kak
DIIEMEHTApHAS
€QVHULIA BUAA

Mukpososronus. [lonmynsiuus kak
eMHULIABUIA U YBOJIOLIUH.
lemoncmpavuu:

Tabauywl u cxemwr: «llomynsiumy,
«MyTarmoHHass U3MEHUUBOCThY.
Obopyoosanue: MUKPOCKOTI,
MUKporpenapar «Jpozodunay (HopMma,
MyTa (POPMBIKPBUTEEB U OKPACKH
Tena), Mmoaeb-anmnkanus «llepekpéct

XPOMOCOM.

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHSATUI: MUKPOAIBOJIIOIHS, BU, KPUTEPUHU
BU/IA, apeasl,OMyJIsIus, TeHO(OHT,
MyTaIi, KOMOWHAIIMHN TCHOB.
XapakTepru30BaTh BUJ KAK OCHOBHYIO
CUCTEeMAaTUUYECKYIO €IMHUILY U [ETOCTHYIO
OMOJIOTUYECKYIO CUCTeMY. BhIIensaTh
KpuTepun Buaa (MOPQHOIOTHUECKU,
(bU3MOTOTHYECKUH,
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Vlabopamopnusle u npakmuueckue
pabomol:

JlaGoparopHas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTMYECKOMY KPUTEPHUIO»

OMOXMMHYECKHUIN, T€HETUUECKUH,
HKOJIOTUYECKUI, TeOrpaQUUecKuil) 1
MPUMEHATH KPUTEPUU 11 ONTUCAHUS
KOHKPETHBIX BUIOB.

XapakTepu30BaTh MOMYJALUIO KaK
CTPYKTYPHYIOCIUHUILY BHUJIa U SBOJIIOIMU.
OnuceIBaTh MOMYJISLNIO 0 OCHOBHBIM
MMOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 |/IBuxyiire cuibl JIBroKy1ue cuiibl ((hakTophl) SBOTIOLUN
(371eMEHTapHbIE BHJIOB B Ipupoae. MyTanmoHHBIN IpoLece
(bakTOphI) HBOTIOITUU Y KOMOMHATUBHAS U3MEHYUBOCTb. PackpbIBaTh coJiepKaHUE TEPMUHOB U
[lonyIALIMOHHBIE BOJIHBI U Ipeii() TEHOB. [MOHATUN: KOMOMHATHUBHASI U3MEHYUBOCTD,
W30is11ust 1 MUTpanus. MyTalllH, MyTallHOHHBIN IPOLECC,
lemoncmpayuu: MOMYJISIIMOHHBIE BOJHBI, IPeii( TeHOB,
Tabauysl u cxemol: «JIBUXKyIIHE CUITBI W30JIALMS], MUTPAMU. XapaKTepru30BaTh
DBOJIIOLIUN HIIEMEHTApHbIE (PAKTOPBI SBOJIIOINH:
MYTalMOHHBIN TIpoLecC, KOMOMHATUBHAS
W3MEHYUBOCTD, MOIYJISIHUOHHBIE BOJIHBI,
npelid reHoB, N30JIALNSL, MUTPALUS.
Y cTaHaBIMBATH NPUYUHHOCIIEICTBEHHBIE
CBSI3U MEXKY MEXaHU3MOM U PE3YyJIbTaTOM
NEeNCTBUS ABIKYIIUX CUIT (3JIEMEHTAPHBIX
(bakTOpOB) PBOJIOIUHU
1.5 |[EctecTBeHHBIN 0TOOD U EcTtecTBeHHbIN 0TOOD - HanpaBsitonit  [PackpsiBaTh copiep:kaHne TEPMUHOB U

ero bopmbl

(haKkTOp PBOJIOIIHH.

DOpMBI €CTECTBEHHOTO 0TOOpA.

MOHSATHI: €CTECTBEHHBIN 0TOOp, O0pHOa 32
CYILICCTBOBaHHE.




lemoncmpayuu:
Tabnuywl u cxemot: «ECTECTBEHHBIN
oTO60p», «boppba 3a cylecTBOBaHUE)

OnuckIBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOT0 0TOOpA.

XapakTepu3oBaTh (POPMBI €CTECTBEHHOTO
oTOOpa (ABMXKYIIUKM, CTaOUIIU3UPYIOIIHH,
NTU3PYNTHBHBIN) U CPAaBHUBATh WX MEXKIY
co00ii.

XapakTepru3oBaTh 60prOY 3a
CYILIIECTBOBAHHE U CPABHUBATH €€ BUIBI
(MeXXBHUI0Basi, BHYyTPUBUIOBas, OOphOa C
HEOIaronpusTHBIMUA (PAKTOpaMH BHEIIHEH

Cpeabl)

1.6

Pesynbrarsl
PBOJTFOITUH:
MPUCTIOCOOJICHHOCTh
OpraHU3MOB U
BH1000pa30BaHNE

[Ipucnoco01eHHOCTh OPTaHU3MOB Kak
pe3ynbTat 3Bostonuu. [Ipumepst
MPUCIIOCOOJICHUI Y OPTraHU3MOB.
Apomoph03bl 1 HAMOATANITAIIIH.

Bug u BugooOpazoBaHue.

Kpurepuu Buga. OcCHOBHbIE (POPMBI
BH1000pa30BaHus: Teorpaduueckoe,
PKOJIOTMYECKOE.

lemoncmpavuu:

Tabauywl u cxemsi: «IIprucIIocoOICHHOCTH

opraHu3MoBy, «I” eorpaduyeckoe
BHJ1I000pa30BaHUEY, « IKOJIOTHICCKOL
BUJ1000pa30BaHUE.

Obopyoosanue. xomnekuus «I[Ipumepsl

3AIUTHBIX PUCTIOCOOTIECHUH Y

KHUBOTHBIX»,

PackpbIBaTh cojiep>KaHue TEPMUHOB U
MOHSATUN: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEIILCTBEHHAS U
MpeaoCcTeperaIas okpacka, MaCKUpPOBKa,
BU1000pa3zoBanre. ONuchIBaTh MEXaHU3M
BO3HUKHOBEHUS IPUCIIOCOOJIEHUH Y
OpraHu3MOB. BBISBIATE O N300paKEeHHSIM,
Ha KUBBIX U (DUKCUPOBAHHBIX MperapaTax
pUMEPBI TPUCTIOCOOTCHHOCTH PACTECHUM U
PKUBOTHBIX K YCIIOBHUSIM CPEJIbI OOUTaHUS,
NTOKa3bIBaTh OTHOCUTENIbHYIO
11e71ec000pa3HOCTh MTPUCTTOCOOICHUIM.
XapakTepru30BaTh CIOCOObI 1 MEXaHU3MBI
BUI000pa30BaHusl; OMUCHIBATH U

CpaBHUBATb OCHOBHBLIC
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Vlabopamopnusie u npakmuueckue
pabomol:

HpI/ICHOCO6JICHHOCTI/I OopraHu3ma M €<
OTHOCHUTCIIbHOI'O XapaKTcpa»

KOJUICKOUS HACCKOMBIX C pa3JIMYHbIMU
THUIIAMHU OKPACKH; Ha60p IIJ1040B U CCMH.

JlabopaTtopHas pabota Ne 2. «Onucanue

(hOpPMBI DKOJIOTUIECKOTO U
reorpaduueckoroBu000pa3oBaHus

1.7 |HampaBiieHus ¥ IyTH
MaKpO3BOJIIOIUN

Maxpo3BOJIFOLIHS.

DopMBI PBOJIONHH: (pUIeTHYECKas,
NTMBEPreHTHAs, KOHBEPIEeHTHAsI,
napayenbHas. HeoOpaTumocTs
bBOJIIOLIMH. [Iponcxoxaenue ot
HEeCIEIMATN3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyromas cneuuaIn3aus.
AJlalITUBHAS paJyalysl.
lemoncmpavuu:

[ lopmpemuwi: A. H. CeBeprios.
Tabnauyvt u cxemvi: «KApomMopdo3bi»,
«MounoaganTamuny, «OO01mast
NereHeparus».

Ob6opyodosanue.: monenb « OCHOBHBIE
HAIPaBJICHUS DBOJIIOIHNIY; 00bEMHAS
Mozelb «CTpoeHHe roJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackpbIBaTh coqepkaHue TEPMUHOB U
MOHSATUN: MAKPOABOJIOLMS, (PUITIOTEHES,
OMOJIOTUYECKUI TPOTPECC U perpecce,
apomopdo3, uanoamanTaiys, oomas
nereHepanus, afanTuBHas paauaius.
XapakTepru3oBaTh (POPMBI IBOJTFOIIHH.
BrisiBisiTe apoMopdo3bl U uAnOaanTauu
Y PAaCTEHUH U )KUBOTHBIX.

CpaBHHMBATh OMOJOTUYECKU MTPOTPECC U
ounoJsiorudyeckuit perpecc, apomopdos,
W0 JaNTaIldI0 M OOIIYIO JIereHepaIluIo.
BhIsSBISTE B3aUMOCBSI3U MEXKIY MYTIMHU U
HaIPaBJICHUSIMU BOJIIOIUU Y PACTCHUN U
PKUBOTHBIX

Toro 4acos mo reme




Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HH Ha 3emJie

2.1 Wcropus xxu3Hu Ha
3emiie ¥ METOJIBI €€
U3YUYCHHUS.

I umote3sl
IIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

2

JloHay4yHbIE MPE/ICTABICHUS O
3apOXKJACHUHN XKU3HU. HayuHbie rurores3nl
BO3HUKHOBEHUS )KU3HU HA 3eMII€:
abnoreHes UMaHcrepMus. XUMA4YecKas
PBOJIIOLIHS.

AOGUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB U3 HEOPTAHUYECKUX.
DKCIIEpUMEHTAIbHOE OATBEPKICHUE
XAMHUYECKON IBOJIFOLIHH.

HauvanbHbie 3Tanbl OMOJIOTrHYECKO
beoonuu. ['unoresza PHK- mupa.
DopMupoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHUE MPOTOKJIETKU. [1epBbie
KJIETKU U uX 3Bostonus. DopMmupoBanue
OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.
lemoncmpavuu:

[ lopmpemui:

®. Penu, JI. ITactep, C. Mumniep, A. N.
Omnapum, I'. IOpu.

Tabnuywl u cxemol.: «BoO3HUKHOBEHHE
ComHeuHOM cucTeMBI», «Pa3BuTue
OpTraHuYeCcKOro Mupa», «Pacturenbnas
KJIETKa», « KMBOTHAs KIIETKAY,
«ITpokaproTrdeckas KieTka»

PackpbIBaTh cojiep:KaHue TEPMUHOB U
NOHATUI: KpEalMOHU3M, a0OMOTEHE3,
BUTAJIU3M, [TAHCIIEPMUsL, OMOII0A3,
KOallepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
X apaKkTepu30BaTh METO/IbI U3yUCHUS
MCTOPUYECKOIO MTPOLITIOTO 3E€MJIN.
[lepeunciiiTh OCHOBHBIE 3TaIIbl
XUMHUECKON MOMOJIOTMYECKOMN IBOIOINH.
35araTe coepkaHue TUIIOTE3 U TEOPH
BO3HUKHOBEHUS KU3HU Ha 3emiie
(KpealMoOHM3Ma, CaMOIIPOU3BOJILHOTO
3ap0KIeHHS (CIIOHTAHHOTO0), MTAHCTIEPMHUH,
runote3sl PHK-mupa). OnuceiBaTh
hrkcnepumeHThl C. Musnepa u I'. FOpu no
MOJIYYEHUIO0 OPTaHUYECKUX BEIIECTB U3
HEOPraHUYECKUX IMyTEM aOHOTEHHOTO
CUHTE3a
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2.2

OCHOBHBIE 3TaIlbl
HBOJIIOLINN
OpPTaHUYECKOTO MHpa
Ha 3emMJie, pa3BUTHE
PKU3HH 110 DpaM |
nepruoaaM

Pa3BuTHE )KU3HU HAa 3€MIIE 110 3paM U
nepuonaM. Karapxen. Apxenckas u
MpoTepo3orckas 3psel. [laneo3oickas spa u
e€ mepuoIbl: KEMOPUICKUN, OPOBUKCKUH,
CUJIypUMCKNAN, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, TIEPMCKHUM.
Me3030HcKas opa U €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, MEJTOBOM.
Kaltno3orckas spa u €€ nepuobl:
[MaJ1€Or€HOBBIN, HEOTCHOBBIH,
AQHTPOIIOTCHOBBIM.

XapakTepuCTUKa KJIMMaTa U
re0JIOTHYECKUX ITporeccoB. OCHOBHBIE
STallbl SBOJIIOLIMH PACTUTEIIBHOTO U
PKUBOTHOTO MUpa. ApoMop( 03kl y
pacTeHul U )KUBOTHBIX. [losiBIEHHE,
PacUBET U BEIMUPAHUE TPYII KUBBIX
OpPraHU3MOB.

lemoncmpayuu:

Tabnuywvl u cxemol.: «PazButue
OpraHuveCcKOro MUPay,
reOXPOHOJIOrHYecKas TaOIMIA; KOJIJIEKIIHS
«DOpMBI COXPAHHOCTH UCKOITAEMBIX
PKUBOTHBIX U PACTCHUIN».

Vladopamopnusie u npakmuuecKue
pabomol:

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHATUI: 30H, 3pa, IEPHUO/I,
apoMopd03bl, UMOAAANTAIIMHA. 3HAThH
[OCJICIOBATEILHOCTh S0HOB: KaTapXeu,
apxei, mpoTepo30i, (paHepo3oit; Ip:
apxenckas, IpoTEPO30MCcKas,
ajaeo030McKas, Me3030MCKasl,
KaWHO30MCKast; IEPUOJIOB
KeMOPUINCKHI, OPIOBUKCKUM,
CUJTYyPUMCKH,IEBOHCKU,
KaMEHHOYTOJIbHBIN, [IEPMCKUH,
TPUACOBBIN, FOPCKUM, METTOBOU,
1aJICOT€HOBBIN U HEOI'€HOBBIN,
AHTPOIIOTCHOBBIM.

X apakTepru30BaTh OCHOBHBIE COOBITHS B
Pa3BUTUH OPTAaHUYECKOTO0 MUpPa MO 3paMm
Y [IEPHUOJIaM T€0JIOTUYECKON UCTOPHH;
ATAIbl PA3BUTHUS PACTUTEIBHOTO U
PKUBOTHOTO MUpa. BeIAeIUTh TJ1aBHBIE
apoMop(o3bl paCTEHUHN U )KUBOTHBIX.
CpaBHHBAThH MEXITYy COOOH
MPECTABUTENICN CUCTEMATUUYECKUX
PYII OPraHU3MOB, BBISIBIISITh YEPThI
YCIIOKHEHUS U TIPUCTIOCOOJICHHOCTH K
YCJIOBUSIM JKU3HU




[IpakTrueckas padota Ne 1. «M3yuenue
MCKOMAEMBIX OCTaTKOB PACTEHUN U
PKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHus « IBOJIOLMS OPTaHUYECKOTO
MUpa Ha 3emiie» (B €CTECTBEHHOHAYYHBIH
WIMKPACBEIUCCKUM My3eil)

2.3 |CoBpeMeHHasi CUCTEMa CucreMa OpraHUYeCcKOro MUpa Kak
OpraHU4eCcKOro Mupa oTpaxkeHue HBOIIOIMU. OCHOBHBIE PackpbIBaTh COAEpKaHNE TEPMUHOB U
CHUCTEMAaTUYCCKUE TPYIIIbI OPTaHU3MOB.  [[TOHATUI: CHCTEMAaTHKa, HICKyCCTBEHHAs U
lemoncmpayuu: ecTecTBeHHas Kiaccudukaius, OuHapHas
Tabauywl u cxemwvr: «CoBpeMeHHast HOMEHKJIATypa, IPUHLIMII HEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MUPA» X apakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpraHu4ecKOro Mupa
2.4 [3BoroIMs YeIOBEKa PackpbIBaTh coJiepKaHuE TEPMUHOB U

(anTpOMOreHe3)

DBOJIIOIMA YeTIOBEeKa. AHTPOMOJIOTHS KaK
Hayka. PazBuTue npeacraBieHnil o
POUCXOKJIECHUN YelloBeKa. MeToabl
n3yuyeHus aHTpornoreHesa. CxoacTsa u
pa3INyuusl 4eJIOBEKA U KUBOTHBIX.
CucTeMaTHuecKoe TOJIOKEHHUE YETIOBEKa.
emoncmpauuu:

[lopmpemuwi: Y. [lapBuH.

Tabauywl u cxemwvr: «CpaBHEHUE
QHATOMUYECKUX YEepPT CTPOCHUS YeJIOBEKa
U 9eJI0BEKOOOPA3HBIX 00E3bSHY.
Obopyodosanue: CIENKA WA U300paKeHUS
KaMEHHBIX OpyAuH

MOHATUI: AHTPOMOJIOTHSI, AaHTPOTIOTEHE3,
yestoBeK pa3ymHbIi (HOmMo sapiens),
MPSIMOXOXJICHUE, BTOpasi CHTHAJIbHAS
cUcTEMA.

[lepeuncnsaTh 3aa4M aHTPOIIOJIOTHH,
STANBICTAHOBIICHUS U PA3BUTHS
MPEICTABJIEHUMN O IPOUCXOKICHUN
yeJI0BEKa.

3naratb OCHOBHBIE MMOJIOXKEHUS Teopuun Y.
JlapBrHA, KPpUTUYECKHU OLICHUBATh
HEHAY4YHYIO HH(OpMALIHIO O
MPOUCXOKICHUH YEJIOBEKA.

3HATh CUCTEMAaTHUYECKOE MOJI0KECHUE
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MEPBOOBITHOTO YEJIOBEKA: KAMHH- YOTICPHI,
pyOuna, ckpebia

Br1a HOMO sapiens, mepeunciisaTh ero
MOP(HOJIOro-aHATOMUYECKHE MPU3HAKH
pa3HOTo YPOBHS (THII, KJIACC, OTPSI U JIp.).
Y cTaHAaBJIMBATh YEPTHI CXOJICTBA U
pa3IMunii YeJIOBEKA M )KUBOTHBIX.
OOBSICHATH U OLIEHUBATH 3HAUECHHUE
HAyYHBIX 3HAHUH O MPOMCXO0XKICHHH
YCIIOBEKa JIUIS IOHUMaHUS MECTa U POJIH
YeIIOBEKA B IIPHPOJIC

2.5

J[BHOKyIIME CUIIBI

(pakTOpHI)
AHTPOIOreHe3a

JIBroKytue cuibl ((hakTophl)
anTpornoreHe3a. Hacnencreennas
N3MEHYMBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBEHHBIN 00pa3 )KU3HHU,
M3rOTOBJICHUE OPYIUN TPY/Aa, MBIIUICHUE,
peub.

lemoncmpavuu:

Tabauysl u cxemol: «CpaBHEHHE
QHATOMUYECKUX YEPT CTPOCHUS YeJIOBEeKa
U 4eJI0BEKOOOpa3HbIX 00€3bsIHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTHUYECKUX
HaXO/0K MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

O0opynoBaHKE: MYJISIKU
«IIponcxoxkaeHue yemoBeka
(MaI€OHTOIOTHYECKUE HAXOIKH )»

PackpbIBaTh cojiep>KaHue TEPMUHOB U
NOHATHI: (haKTOPBI AaHTPONIOrEHE3A,
PYIIIOBOE COTPYIHUYECTBO, PEYUb,
OpyAUITHAS ACSITCIBHOCTD, TOJIUMOPPHU3M.
XapakTepu30BaTh JBIKYIIHE CHUIIbI
(akTopsl) aHTpOMIOTEHE3A!
OMOJIOTUYECKUE U COI[UATbHEIC,
CpaBHUBATH UX MEXTY COO0M




2.6

(OCHOBHBIE CTAINU
YBOJIIOLIAN YEJIOBEKA

OCHOBHBIE CTaJAUU U BETBU IBOJIIOIUHU
UEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK
yMeJbIi, YermoBEK NpsMOXO TSN,
UenmoBek HeaHAEPTAIBCKUM, UeIOBEK
pa3yMHBI COBpEMEHHOTO Thna. Haxonku
HMCKOIIA€MbIX OCTAaHKOB, BpEMsI
CyIlIECTBOBaHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3ra, 00pa3 )KU3HH, OPYIHSL.
lemoncmpavuu:

Tabauyst u cxemvt: «OCHOBHBIE MECTa
MMaJICOHTOJIOTHYECKUX HAXO0K MPEIKOB
COBPEMEHHOT0 YEJIOBEKaY, «/[peBHenmme
oy, «pesane moan», «llepBbie
COBpeMEHHbIE Jitoan». O00py/I0BaHUE:
MyIsKUA «[IporcXokIeHne YeIoBeKay
(OrOCTBI aBCTpaJIONMUTEKA, MUTEKAHTPOIIA,
HeaHJIepTajblia, KPOMaHbOHIIA); CICTTKU
WJIH N300pakeHUS KAMEHHBIX OpYIuid
MEepPBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrnepsl, pyousna, ckpebdiia

PackpbIBaTh COJiep:KaHUE TEPMUHOB U
MOHATUI: ABCTPAJIONIUTEK, YETIOBEK
YMEJIBIN, YETIOBEK MIPSIMOXOISAIINM,
HEaHJAEepTajel, KPOMaHbOHELI,
HEOJIUTUYECKAS] PEBOJIIOIUS, IEPBOOBITHOE
HMCKYCCTBO.

XapakTepu30BaTh U CPABHUBATH MEKTY
co00M OCHOBHBIE CTaJUU DBOJIIOIIUHA
YEIIOBEKA: XPOHOJOTHYECKUI BO3PACT,
apeas pacnpocTpaHeHus, 00bEM r0JIOBHOTO
MO3ra, 00pa3 )KU3HHU B OPYAHS TPyl

2.7

UenoBeueckue pacel U
[IPUPOIHBIC AJIalITALINU
yeJI0BeKa

Uenosedeckue pacbl. OCHOBHBIC OOJIBIITNE
packl: eBporneouHas (eBpa3uiickas),
HErpo- aBCTpAJIOUAHAS (SKBATOpUAJIbHASA),

MOHTOJIOUIHAS (a3MaTCKO -aMEpUKAHCKas ).

PackpbiBaTh conepkaHue TEPMUHOB U
MMOHSATHUM:PAChI, pACOTEHES, COLAJI-
TAPBUHU3M, PACU3M, METHCALIVS.
XapakTepu30BaTh U CPABHUBATH

HpeI[CTaBHTeHGﬁ YCJI0OBCYCCKUX pac,
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UepThbl pUCIOCOOTCHHOCTH
MPEACTABUTEIIEN YETTOBEUECKUXPAC K
YCIIOBUSIM CYLIECTBOBaHUA. EqUHCTBO
yeoBeYeckux pac. Kpurrka conuanbHOro
apBUHKM3MA U pacu3Ma.

lemoncmpayuu:

Tabauywl u cxemvl: «HUenoBeueckne pacb»

PAacKpbIBATh IPUUYMHBI U MEXAHU3MBI
[pacoreHesa, NepPeYrciIsiTh U TPUBOIUTH
MpUMEpbI MPUCIIOCOOJIEHHOCTH YeIoBeKa K
YCIOBUSIM CPEJIbI, TIPUMEPHI
MPUCITOCOOUTEIHLHOTO 3HAYCHUST PACOBBIX
MPU3HAKOB.

JlokaspIiBaTh eIUHCTBO Buaa HOmMo sapiens,
HAYYHYIO0 HECOCTOSITEIIbHOCTh PACOBBIX
TEOPHUId, HJIEN COUAIIBHOTO JIAPBUHUA3MA U
pacuzMa

1TOoro 4yacos 1mo TeMe

9

Tema 3. OpranusmMbl 4 OKpy:KaKwINas cpeaa

3.1 [Okomorus kak HayKa 1 DKOJIOTHS KaK HayKa. 3a/1auu ¥ pa3/ieJibl

PackpbIBaTh cojiepkaHue TEPMUHOB U

DKOJIOTHH. .
. |HOHSITWIA: 3KOJIOTHS, TIOJIEBBIE

MeTo1bl 5KOJIOTUYECKUX UCCIIEIOBAHUM.

HAOJIIOICHHM S, DKCTIEPUMEHTBI, MOHUTOPUHT
DKOJIOTUYECKOE MUPOBO33PEHUE 9

OKpY’Karollel cpe/ibl, MOJICIUPOBAHMUE,
COBPEMEHHOTO YEJIOBEKA.

HKOJIOTUYECKOE MUPOBO33PEHUE.
lemoncmpavuu: ,

[lepeuncaTh 3a1a4u YKOJIOTHH, €€
[ lopmpempwi: A. 'ymMO0IBAT,

a3Jieibl UCBSI3U C JPYTUMH HAyKaMU.

K. ®@. Pynbe, O. I'ekkerns. P Py Y

X apakTepu30BaTh METOAbI SKOJIOTHUECKUX
Tabnauyvt u cxemwi: kapta «lIpupognsie .

MCCIIeIOBAaHUM
30HBI 3€MIIN»

3.2 |Cpenpl oOuTanus n 1 Cpenbl 0OUTaHMs OPraHU3MOB: BOIHAS,

HKOJIOTHYECKHE
dakTopsl

Ha3eMHO-BO3/yIlIHAs, TOYBEHHAs!, BHYTPH-
OpraHu3MeHHasl.

JKOJIOTUYECKHE (PAaKTOPBHI.
Kitaccudukanus 35K0JI0ru4ecKux

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHATUMN: cpella OOUTaHUs, SKOJIOTHUECKHE
(akTOpbl, OMOJIOTUYECKHUIN ONITUMYM,

OTPaHUYMBAIOIINNA (TUMUTHPYIOIIUN )




(akTOpoB: abMOTHYECKHUE, ONOTHIECKHE U
QHTPOITOTCHHBIE.

JleiicTBHE HKOIOTHYECKUX (PaKTOPOB

Ha OpraHU3MBbI.

lemoncmpayuu:

Tabauywl u cxemwvr: «Cpenbl OOUTaHUS
OpTraHU3MOB)»

dakTop.
X apakTepru30BaTh YCIOBHS Cpell OOUTaHUS

OPTraHU3MOB;
KJ1acCU(DUITMPOBATH U XapaKTEPHU30BaATh
HKOJIOrHUYecKre (PakTOpbl: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh JCHCTBHE SKOJIOTHUECKUX
(hakTOpOBHA OPraHU3MBI.

X apakTepu3oBaTh 0COOCHHOCTH CTPOCHUS
U KU3HEACATEIbHOCTH PACTEHUM U
PKUBOTHBIX PA3HBIX CpeJl OOUTaHUS

3.3

AOHOTUYECKHE
dakTopsl

AGuoTtnueckue hakTophl: CBET,
TeMIepaTypa, BIaKHOCTb.
doronepuoausm.lIpucnocobdienus
OpraHU3MOB K JICUCTBHIO aOMOTHYECKHIX
dakTopoB. buosornyeckue puTMsI.
lemoncmpavuu:

Tabauyvt u cxemvi: «DOTONEPUOTUZM).
Vlabopamopnuvie u npakmuueckue
paoomol:

JlaGoparopHas padota Ne 3.
«Mopdonoruaeckue 0CoOOEHHOCTH
PACTeHUI U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4. «Brusiaue
CBETa HA POCT U PA3BUTHE YEPEHKOB

KOJIEyCa»

PackpbIBaTh cojiep:KaHue TEPMUHOB U
NOHATHI: abHoTHYECKUE (PAKTOPHI,
dboTonepruoan3mM, OUOJOTUYECKUE PUTMBI.
AHAJIN3UPOBATH JICHCTBUE CBETA,
TEeMIIEpaTyphl, BIQKHOCTH HA OPTaHU3MBbI U
MPUBOJIUTH MIPUMEPHI TPUCTIOCOOTICHHOCTH
OpTraHU3MOB.

[IpoBOIUTH OMONOTrHYECKUE HAOTIOICHUS U
0(OPMIISTH PE3YJIBTATHI IPOBEIEHHBIX
HaOJIIOIEHUN
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3.4 buotnyeckue GpakToOpsI buotnueckue pakTopsl. Buasl
OMOTHUYECKIX B3aMMOCHCTBHIA:
KOHKYpPEHLUS, XULITHUYECTBO, CHMONO3 U  [PacKkphIBaTh COIepKaHUE TEPMUHOB U
ero ¢popmel. [lapazutusm, Koonepaus,  [MOHITHIA:OMOTHYECKHE (AKTOPHI,
MyTyalli3M, KOMMEHCAIN3M XUILHUYECTBO, apa3UTHU3M, KOHKYPEHIINS,
(KBapTUPAHCTBO, HAXJICOHUUYECTBO). MyTyaJli3M, CHMON03, KOMMEHCAJIH3M,
AMEHCAIN3M, HEUTpAIN3M. 3HAUEHUE HaXJICOHUYECTBO, KBAPTUPAHCTBO,
OMOTUYECKUX B3aUMOACHCTBUN JUIs AMEHCAJIU3M, HEUTPAIN3M.
CYILLIECTBOBAHMS OPTaHU3MOB B IPUPOJHBIX[ X apaKTePHU30BaTh OMOTHIECKUE (DaKTOPBI
COOOILIECTBAX. U BUJIBIB3aUMOOTHOILIEHUN MEXKIY
/lemoncmpayuu: OpraHu3MaMH; IPUBOJUTE IPUMEPHI
Tabauywl u cxemvl: «IluieBbie HENm» B3aMMHOM MPUCIIOCOOJIEHHOCTH
opranu3moB. CpaBHUBATh MEX1y COOOM
BUJIbI OMOTHYECKUX B3aUMOIEUCTBUI
OpraHu3MOB
3.5 [Dxonornyeckue JKOJIOTHUECKHE XapaKTEPUCTUKH PackpbIBaTh COAEpKaHNE TEPMUHOB U

XapaKTEPUCTUKU BUJIA
U TIOTYJISIITUN

nonyJiAuu. OCHOBHBIE MTOKA3aTeNN
NOMYJISLUN: YUCIEHHOCTb, IIJIOTHOCTD,
POK]1a€MOCTh, CMEPTHOCTb, IPUPOCT,
MUTrpanys. JmHaMuKa 4icIeHHOCTH
NOMYJISILUU U €€ PEryJIsLHus.
emoucmpavuu:

Tabauysr u cxemol.: «llomymnsimmy,
«3aKOHOMEPHOCTH POCTA YUCIECHHOCTU
NOMyJIALUUA UHPY30pUU-TY(DETBKI.
Vlabopamopnbsie u npakmuuecKue

paoomul:

MOHSATHN: MOMYJISILNS, YACICHHOCTb,
[IJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTb,
[IPUPOCT, MUTPALINs], THHAMUKA

YU CJIEHHOCTH MO JISIUU.
XapakTepu30BaTh OCHOBHBIE ITOKA3aTEIN U
DKOJIOTMYECKYIO CTPYKTYPY MOITYJISILNH;
OIMCBHIBATh MEXAHU3MBI PEryJIALIUN

YU CJICHHOCTH IOIYJISIUN




[IpakTuueckas pabora No 2. «IToacuér
MJIOTHOCTH HOITYJISILUM pa3HbIX BUIOB
pAacTCHUI

1TOoro 4yacos 1mo TemMe

5

Tema 4. Coo011ecTBa 1 YK0.1

OIrH9Y€CKH € CUCTEMbI

4.1 |CooOmiecTBa 1 Co00111eCTBO OPraHU3MOB - OHOIEHO3.
OpraHu3MOB CtpyKTyphl OMOLIEHO3a: BUI0Bas,
IPOCTPAHCTBEHHAs, Tpoduueckas PackpbIBaTh cosiepkaHue TEPMUHOB U
(mumieBast). Buabl-moMUHAHTHL. MOHSATUI: OMOLIEHO3, DKOCUCTEMA,
CBs131 B OMOLIEHO3E. OMOTreoI1IeH03, BUIBI-IOMUHAHTEI,
lemoncmpayuu: DKOJIOTMYECKast HUIIa. XapaKTepru30BaTh
Tabauywvl u cxemol: «lIuieBbIe TSN, Ouo1eHO03 (COO0IIEeCTBO), €r0 BUAOBYIO,
«BHOIIEHO3: COCTaB U CTPYKTYpay. MPOCTPAHCTBEHHYIO M TPOPHUIECKYIO
Obopyodosanue: MOICIb-aNTUIUKALIUS CTPYKTYPBI.
«Tunuynbie OMOLIEHO3bIY; TepOapuit OOBACHATH POJIb KOMIIOHEHTOB OMOIIEHO3a
«PacTurtenbHbIe COOOIIECTBAY; B IOJJICPIKAHUH €TI0 CTPYKTYPBI U
KoJuteknusa «buoreHosy CYLIECTBOBAHUS HA ONPEACIEHHON
reppuTopur. OOBSICHATH OMOJTOTUUCCKUI
CMBICJI IPYCHOCTH MUIMCTOBOM MO3auKH.
CpaBHHBaATh KOMIIOHCHTHI OMOIIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUIECKYIO CTPYKTYPBI, CBI3U MEKITY
OpraHU3MaMH
4.2 |9KOCUCTEMBI U 2 PackpbIBaTh CoJiep:KaHUE TEPMUHOB U

3aKOHOMEPHOCTHU UX
CYILIECTBOBAHMS

JKOJIOTMUECKHE CUCTEMBI (IKOCUCTEMBI).
[Tonarue 06 s3xocucTeMe U OMOT€OIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBI

MMOHSTHI: DKOCHCTEMa, OMOreoIeHO3,
POAYIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,

Tpouueckue ypoBHU, MUIIEBAs
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SKOCHUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTBHI,
PEIYLIEHTHI.

KpyroBopoT BEIECTB M TOTOK SHEPTUU B
PKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
DKOCHUCTEMBI. ITuIeBbIe 1IeNU U CETH.
OCHOBHBIC ITOKA3aTEN YKOCUCTEMBI:
Ouomacca, IpoayKITUs. DKOJIOTHUSCKUE
MUPaMUJIbL: TPOAYKIIMU, YUCIICHHOCTH,
ObromMaccel. CBOMCTBa DKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIAIUA, Pa3BUTHE.
Cykueccus.

lemoncmpayuu:

[ lopmpemui: A. Ix. Tencnu, B. H.
Cyxkaués.

Tabauyvt u cxemwi: «IIpupoiHbIC
cooOmecTBay, «llenu muTaHusay,
«DKoJI0THYECKasi TUPAMUIA»

[[ETb U CETh, SKOJIOTUYECKHUE MUPAMHU/IBI,
Obromacca, MpoIyKIHs, CYKIIECCHS.
XapaKkTepu30BaTh CBOMCTBA 3KOCHCTEMBI
(e€ crmocOOHOCTD K JJIUTEIIBHOMY
CaMONOIIEPKAHHUIO, OTHOCUTEIBHO
3aMKHYTBIM KPYTOBOPOT BEIIECTB,
HEO0OXOIUMOCTh MTOTOKA YHEPTHUH).
CpaBHUBaTh NACTOUIIHBIE U JCTPUTHBIC
MUIIEBbIC 1IETIH, TPOPUUECKUE YPOBHU
KOCHCTEMBI.

PaznuyaTh nupaMuibl TPOAYKIIUH,
MAPAMHUJIbl YUCIEHHOCTH U TUPAMU/IbI
OHOMAacCCHI.

CocTaBisTh LENH U CETH MTUTAHUS.
[lepeuncnsiTh CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJIALIMS, PA3BUTHE
(cykueccusi).

OnuchiBaTh MEXaHU3M TOICPKaHUS
PaBHOBECHS B 9KOCUCTEMAX.

X apakTepu30BaTh CyKIIECCUU, BBISIBIISITh
MPUYKHBI U O0IIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

[ IpupoiHbIE
PKOCUCTEMBI

[IprpoaHBIE SKOCUCTEMBI. DKOCUCTEMBI
peK 1 03€p. IKocUucTeMa XBOMHOTO WJIH

[T POKOJIMCTBCHHOI'O JICCA.

PackpbIBaTh COiepKaHKE TEPMHHOB U
[TOHSTHI: BOJTHBIE DKOCUCTEMBI,
OHOTEOIICHO3bI, (PUTOIUIAHKTOH,

300IJIAaHKTOH, OEHTOC, TYMYC.




lemoncmpayuu:
Tabauywl u cxemwvi: «IKOCUCTEMA

XBOWHOTIO j1eca», «buoieHo3 BogoEmay.
Obopyodosanue: repdaprn U KOJUICKITUU
PAacCTEHUM U )KUBOTHBIX, IPUHAIJICKAITHAX
K pa3HbIM KOJOTMYECKUM TPyHIam
OJIHOT'O BHUA

MU POKOJIMCTBCHHOI'O JICCA», «DKocucremMa

[[prBOIUTE MPUMEPHI IPUPOTHBIX
HKOCUCTEM CBOEH MeCTHOCTH. CpaBHUBATH
Ha3E€MHBIE U BOJIHBIE YIKOCHUCTEMBI;
OpraHu3Mbl, 00pa3yIoIMe pa3HbIe
TpoudecKue ypoBHU

4.4 |AHTPOIIOTE€HHBIE
HKOCHCTEMBbI AHTPONOTr€HHbIE IKOCUCTEMBI. PackpbIBaTh cojiep:KaHrue TEPMUHOB U
ATPO3KOCUCTEMBI. MOHATUI: AHTPOIOT€HHAs YKOCUCTEMA,
YpOoskocucreMsl. buonoruueckoe u arposkocucTema, ypoo3Kkocucrema,
XO03IMCTBEHHOE 3HAUCHUE arPOIKOCHCTEM |OHOopa3zHooOpasue.
u ypOoskocucteM. buopaznooOpaszue kak [XapakTepu3oBaTh arpOIKOCUCTEMBI U
(akTOp yCTOMYUBOCTH SKOCUCTEM. ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
CoxpaHeHre OHOJIOTUIECKOTO CYILIECTBOBAHMSI.
pa3zHooOpa3us Ha 3emiie. [IpuBOANTH MPUMEPHI AHTPOMOTEHHBIX
/lemoncmpayuu: HKOCHCTEM CBOEH MECTHOCTH, OTIMCHIBATH
Tabauysl u cxemovl: K ATPOLEHO3Y. WX BUJIOBOW COCTaB U CTPYKTYPY.
Obopyoosanue: komekuus «Bpenurenn |CpaBHUBATh COCTaB U CTPYKTYPY
BKHEHIITNX CEITbCKOXO03IHCTBCHHBIX MIPUPOJTHBIX IKOCHCTEM U arpodKOCUCTEM,
KYJIBTYp» arpo’KOCUCTEM U YpOOIKOCHCTEM
4.5 brocdepa - Vuenue B. U. Bepuajackoro o 6uocdepe. [PackpbiBaTh copepkaHue TEPMUHOB U
rio0anbHas ["paHMUIIbI, COCTaB U CTPYKTypa Orocdepsl. MOHATHI: 6rMocdepa, KUBOE BEIECTBO,

YKOCHUCTEMA 3EMJIIU

JKuBoe BenecTBo u ero GyHKIUH.

Ocobennoctu 6mocdepsl Kak

JHMHAMHWYCCKOC PaBHOBCCHUC.

OuenuBath Briaa B. U. BepHanckoro
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rJ100aJIbHON SKOCUCTEMBI.
JlnHaMu4yecKkoe paBHOBECHE U 0OpaTHas
CBsI3b B OMocdepe.

lemoncmpavuu:

[lopmpemuwi: B. 1. BepHajckuid.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
o6uocdepri», «PacmpocTpaneHue KU3HU B
ouochepe», «O30HOBBIN IKpaH
onocdepb»

B CO3/IaHUE yUeHHs o Ouocdepe.
XapakTepu3oBaTh cocTaB buochepsi,
(GYHKITUHU KUBOTO BellecTBa Ouocdepsl u
ompenenaTh (Ha KapTe) 00JIacTH ero
HaNOOJIBIIEr0 PACIIPOCTPAHECHUS.

[ IprBOIUTE IPUMEPHI TIPOSBICHHSI
(yHKUUN )KUBOTO BELIECTBA OMOCPEDPHI,
OHOreOXMMHUYECKOH 1eATEIbHOCTH
YeII0BEKA.

[lepeunciiaTh 0COOEHHOCTH OHOC(epbI Kak
r7100aJIbHONM SKOCUCTEMBI 3eMJIH

4.6 [3akOHOMEpPHOCTHU KpyroBopoTs! BemecTs u
CYIIIECTBOBAHUS OMOTeOXUMHUYECKHE IIUKIIBI 3JIEMEHTOB PackppIBaTh cofiepyKaHue TEPMUHOB H
ouocheps (yrnepopa, a3ora). MOHATHI: TIEIOCTHOCTH Onochepsl,
3oHanBEHOCTE OMocheprl. OCHOBHBIE KPYTrOBOPOT BEIIECTB, OMOT€OXUMHUYECKHE
OMOMBI CYIITH. [TUKJTBI 3JIEMEHTOB, 30HATBHOCTD
lemoncmpayuu: o6uocdepbl, OUOMBI.
Tabnuywvr u cxemol: «KpyroBopor OnuceIBaTh KpyroBOPOT BEILIECTB,
yriepoaa B 6uochepe», «Kpyrosopor OHOTCOXMMHYECKHE ITUKITBI a30Ta U
a30Ta B TIPUPOICH yriaepoja B ounocdepe.
OOBACHATH IPUYUHY 30HATLHOCTH
ouocdepsl. [lepeuncisaTs u
XapaKTEpPU30BaTh OCHOBHBIC OMOMBI CYIIIN
3emiu
4.7 YenmoBedecTBO B UenopedecTBo B 6nochepe 3eMiu. PackpbiBaTh coiepkaHue TEPMUHOB U

ouochepe 3emau

AHTpOIIOT€HHBbIE U3MEHEHUs B Ouocdepe.

[ 1o0anpHBIE

MMOHSATHM: AHTPOIIOICHHLIC U3SMCHCHUS,

PKOJIOTUYECKUN KPU3HC, II100aIbHbIE




HKOJIOTUYECKUE MPOOTIEMBI.
emoncmpavuu:

Tabauyvt u cxemwi: «IIpumepHbIe
QHTPOIIOTCHHBIEC BO3JACHCTBHS Ha
[pupony», « Baxuenme HCTOYHUKHU
3arpsA3HEHUsS BO3/lyXa U TPYHTOBBIX BOJ»,
«IlouBa - BasxkHEMIIasA COCTABIIAIONIAS
ouocdepor», «PakTopsl Aerpagaiun
nouBy, «llapHuKoBBIi 3P PerT?,
«DakTOpBl paIMOAKTUBHOIO 3arpsI3HEHUS
ouocdepo»; Kpacnas kaura PO,
M300paKeHHs OXPAHSIEMBIX BUJIOB
PAacCTEHUN U )KUBOTHBIX

npOOIEMBI.

XapakTepuzoBaTh OMOCHEPHYIO POJIh
JeJI0BeKa.

[[prBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
W3MEHEHUM B Orocdepe.

OLeHUBaTh MOCECTBUS 3arpsi3HEHUS
BO3/IYIIIHOM, BOJIHOM CPE€JIbl, U3BMECHEHUS
KJIMMaTa, COKpaIleHus Onopa3zHooOpas3us.
DopMyIHpPOBaTh COOCTBEHHYIO MO3UITUIO
110 OTHOIIICHHIO K I'JI00aJIbHBIM U
PETHOHATBHBIM YKOJOTHUECKUM
npoOJieMaMm, apryMEHTUPOBAThH CBOIO
TOUYKY 3PCHUS.

HasbiBaTh MpUUUHbI TTOSBICHUS
MPUPOJOOXPAHHOMN ATUKHU, PACKPHIBATH
3HAYCHHE TIporpecca sl MPeoJ0JICHUS
PKOJIOTUYECKOTO KpU3HUca

4.8

CocyliecTBOBaHUE
[IPUPOJIBI U
YCIIOBEUYCCTBA

CocyuiecTBoBaHUE IPUPOIBI U
yenoBeyecTBa. CoxpaHeHUe
Ouopa3zHooOpa3usi Kak OCHOBA
ycToiunBocTu 6nocheprr. OcHOBa
PaIMOHAIBHOTO YIIPABJICHUS TPUPOTHBIMU
pecypcaMu U WX UCTOJIb30BaHHE.
JlocTixkeHust OMOJIOTHH U OXpaHa

PUPOJIBI.

PackpbiBaTh conep:kaHue TEPMUHOB U
[MOHATUM: PallMOHAJIBHOE
[IPUPOIOITIOJIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KODBOJIIOIMUA. XapaKTEpU30BaTh
palMoOHaIbHOE UCIIOIBb30BAHUE IIPUPOAHBIX
PECypCOB; OCHOBHBIE IIOJIOXKEHHUS

KOHLICIIIINH YCTOI‘/’IIH/IBOFO Pa3BUTHA
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lemoncmpavuu:
Tabauyvt u cxemwvi: «buocdepa u yeI0BEK»

Toro yacosB 110 TemMe 9
Pe3epBHOE Bpemst 2
OBHIEE KOJIMYECTBO 34

YACOB I10 I[TIPOIT' PAMME




