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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnerupuke Onooruu, e€ 3HaYCHUH B MTO3HAHUH KUBOM MPUPOJIBI U 00ECIIeYeHUN
CYILIECTBOBAaHMS 4esoBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U Pa3BUTUs OOyYAIOMIMXCS CpeaCcTBaMU
yueOHoro mnpeaMera «buosnorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 0O0pa30BaTEIILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOY4YalOMIMXCSd 1O OCBOCHUIO COJCpPKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANpPABICHHOCTh Ha pPa3BUTHE 3HAHHWM, CBA3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, HKOJOTUUECKOTO MBIILICHHS, PEJICTABICHUN O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUUECKUX TEOpUH, a TakKe 3HAHUU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHUKNA HACIEIACTBEHHBIX 3a00JIEBaHMA YENIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHSI K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM Y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KHU3HU U TpaKTHUecKoN aestenbHOCTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAEepX)aHUS y4yeOHOro Marepuajsa B IMPOTpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS AKUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJaJicHUE  OOyYaIOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra © IPUHOOPETCHUE YMCHHI
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YpOBHE 00€CTIIEYMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKallUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHUS ATHYCCKIX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS O0S3aTENBHBIM yUEOHBIM TPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl O3HAHUS KUBOW MPUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AINU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BemlecTB B KieTke. [loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JAe30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM W T1iactun. Bunbl mactun. HememOpaHHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEH.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopaTopHas pabGota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTCHUI,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nuTaHus», «Meradonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HaJABOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAUsAX Meilo3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). Brnusaue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpssMoe u HenmpsiMOe pa3BUTHE», «l 'amMeTOreHe3 y MIECKONMUTAIOMNX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTh OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHusa. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnoib30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MpeIpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKNX 3a00JIEBaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LIATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuoTumbl YelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOroo0Opasus
KYyJBTYPHBIX pacTeHuit», «llopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYIBTYpHI H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIIO0B TUKUX (POPM U KYJTBTYpPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusiHue >BONIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3NTUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH Yy BCeEX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJs1us 1 Murpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAS padaLus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmkymue cunbl 3Bomonun», «Kapra-cxema Mapuipyra nyremecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIO0OB M CeMsIH, KoyuleKus «lIpuMmepsl 3alIUTHBIX HPUCIIOCOOJECHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onmcanue NprcIocOOJEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCepMus. XUMHUYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KJIETKM M HMX 3BOJIOLUSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIUM PACTUTEIBHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUU U
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUH 4YeJIOBeKa. MeToApl HM3ydeHHsl aHTpororesesa. CxoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUN TPpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIus.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHWSA. EJMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «COBpeMEHHas CHCTEMa OPraHUYeCKOro MUpay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmune moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHMYECKass Taliuia, KouieKuus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBAapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckue (muIeBble) YPOBHU OKOCUCTEMBI. [IWimeBble IEMM U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTIIepo/ia,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6rochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBbie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JICUCTBHUS HaA IIpupoAy», «Baxuelmme HCTOYHUKH
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUICKIIMM pACTeHUH U
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPCHHUX YOEKICHMM JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHWE HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJa U CTApPIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIEeCTBa, pacIIupPEeHUEe >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWH, TOHUMAHUS 3HAUYCHUS OWOJOTMU B TO3HAHMHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME IYXOBHBIX IEHHOCTEN POCCUMCKOT0O HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 3J0POBbS U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEekKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHUE MOCIEJACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodeccHoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWSA W YMEHHs TpU PEIICHUH TPpoOJieM, CBS3aHHBIX C PaAIMOHATHLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBATh HEOJIArONpPUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHIIM3ALNU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHON TPpaMOTHOCTH OOydarommxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPA W MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUN IO OWOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHE, HM3MEpPEHUEe, OSKCHEPUMEHT U JPYrux),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHaynuza, CUHTE3a, CPAaBHEHMSI, KiaccuduKaiuu, 0000IIeH s ), pACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE TOHATUA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3TaHUH YUEOHBIX U COI[MAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TNPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajayy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HABBIKAMH  PAcTloO3HAaBaHWS W 3aATHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIECHWIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pEIICHHS NpodsieMbl € YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUYEOHBIX CHUTYaIUsAX, a TaKkKEe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsS PEILICHUS )KU3HEHHBIX 3a/1ay4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEIECHHE (PENPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensTe rpaHULlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATH CYIIECTBEHHBIE NMPHU3HAKH BUPYCOB, KJIETOK IMPOKApPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, WHIUBUAYAJIIBHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3J0pOBbS M 370POBBS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOTIEHHOCTh OPraHKU3MOB, BHJI000PAa30BAaHUE, HKOJIOTMUYECKUE (DAKTOPBI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBECHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OUOT€OXUMHYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus 0e30MacHOCTH CBOETO 3/J0POBbsi U 3/10POBbSA
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

YMEHUE pemniaTh dJIeMEHTApHbIE OMOJOTUYECKHUE 3a/1aud, COCTABISATH CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHNYECKOE INTAHUPOBAHUE 10 KJIACC

Ne HanmenoBanue paznenoB u | Konmue | [IporpamMmmHoe conepxanue OcCHOBHBIE BUBI J€ATEIbHOCTH
TEM y4eOHOro npeameTa CTBO 00yJaromuxcs
4acoB

1 buonorus xak Hayka 2 buonorus kak Hayka. CBsi3u OMOJIOTHU C PackpeiBarh conepkaHue TEPMUHOB U
0OIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU | MIOHATUIN: HAYYHOE MUPOBO33pEHUE,
€CTECTBCHHBIMH HayKaMu, PHIIocOpHeii, Hay4Hasi KapTHHa MUPA, HAYYHBIA METO/I,
pEeNUTrUen, STUKON, ICTETUKON U TIPABOM. TUIIOTE3a, TEOPHUS, METObI
Posib Guonoruu B hopMupOBaHUN MCCJICIOBAHMUS.
COBPEMEHHOM HAyYHOU KapTHUHBI MUpA. XapakTepu30BaTh OMOJOTUIO KaK HAYKY,
Cucrema OMOIOTUYECKHIX HAYK. €€ MECTO U POJIb CPEU IPYruX
Llemoncmpayuu: €CTECTBEHHbIX HayK. [lepeuncusate
llopmpempui: Y. [apBun, I'. Mennens, H. K. pa3enbl OMOJIOTHH B COOTBETCTBHUE C
Konbuos, [Ix. Yorcon u @. Kpuk. Tabauyst u | 00beKTaMU H3y4SHUS.
cxemul.: «MeToabl TO3HAHMS )KUBOU HaspiBaTh BaxkHenMe oTpaciu
MIPUPOBI OMOJIOTUYECKHUX 3HAHUH U 33/1a4H,
MeTo1bl TO3HAHUS KUBOW TPUPOJIBI crosimue nepen ononoruent XXI B.
(HabnoIeHNe, SKCIIEPUMEHT, ONUCaHKE, PackpsiBaTh coaepkaHre TEPMUHOB U
U3MepeHue, Kilaccupukanus, MOHSITUIN: HAYYHBIA METO/I, METOIbI
MOJIEJTMPOBAHUE, CTATUCTHUECKass 00paboTka | MccleI0BaHuUs.
JIAHHBIX ). XapakTepu30BaTh OCHOBHbBIE METO/IbI
Hemoncmpayuu: Tabauysl u cxemvl: MO3HAHUS JKUBOM MPUPOIBI: HAOII0IEHHE,
«MeToIbI TIO3HAHUS YKUBOUW MPUPOIBI». JKCIIEPUMEHT, ONMCAHNE, U3MEPEHHUE,
Jlabopamopnuie u npakmuueckue KJaccu(uKanus, MoIeIMPOBaHUE,
pabomui: cTaThcTUYecKas o0paboTKa JaHHBIX
[TpakTuyeckas padora Ne 1.
«Vcrionp30BaHue pa3IMUHBIX METOJOB MPU
M3YYeHUU OMOJOTHYECKHX 0OBEKTOBY

2 JKuBbIe cucTeMbl U X JKusie cuctemsl (OnocrucTeMbl) Kak npeamMeTr | PackpeiBaTh cojiep:kaHne TEPMUHOB U

OopraHu3anunsa

u3yueHust ouonoruu. OTanune KUBbIX
CHCTEM OT HEOPTaHWYECKON TIPUPOJIBL.
CaoiicTBa OMOCHCTEM U UX pazHOOOpasue.
YpoBHU opraHu3aliii OHOCHCTEM:

MOHATHUI: cUCTEMa, OMOJIOTHYeCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOHCTBA KUBBIX CHCTEM,
00MEH BENIECTB, pa3MHOXKEHHE, POCT,




MOJICKYJISIPHBIHM, OpraHOMIHO- KJIETOYHBIN,
OPraHU3MEHHBIN, TONYJIAIMOHHO -BUIOBOM,
AKOCHUCTEMHBIN (OMO-TEOLIEHOTHYECKU ),
onochepHbIii.

Hayku, usyyaroniyie 6uocucTeMbl Ha pa3HbIX
YPOBHSX OpraHU3aIINH.

Jlemoncmpayuu:

Tabauysl u cxemovl: «OCHOBHbBIE PU3HAKU
KU3ZHNY», Y POBHU OpPTaHU3AIUU KUBOU
TIPUPOJIBI».

Mopenb monekyinsl JITHK

pa3BUTHE, HACTICICTBEHHOCTb,
U3MEHYHUBOCTD, Pa3IPaKMMOCTb,
9HEPro3aBUCUMOCTh, YPOBHH
OpTraHHU3aINH XKU3HH (OHOCUCTEM).
XapakTepHu30BaTh MPUHIIUIIBI
OpraHu3aIi OMOCUCTEM: OTKPBITOCTb,
BBICOKAs YIIOPSIIOYEHHOCTb,
caMoperyJisiius, HePapXUUHOCTb.
[epeuncisaTe yHUBEpCAIbHBIE CBOHCTBA
JKHBOTO: €IMHCTBO XUMHUYECKOTO COCTaBa,
pa3IpakuMOCTh, IBUKCHUE, TOMEOCTA3,
POCT ¥ pa3BUTHE,

HACJICICTBEHHOCTh, U3MEHYHUBOCTb,
IBOTIOIHS (TTPUCIIOCOOJICHHE K
U3MEHSIOIIUMCS YCIIOBHSIM). [IpuBOIUTH
IpUMEPBI OHOCUCTEM PAa3HOTO YPOBHS
OpraHu3alliy U CPAaBHUBATH MPOSBIICHUS
CBOWCTB JKHBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIE TIPOIIECCHI,
NpOTEKarIne B OHOCUCTEMaX: 0OMEH
BEIIIECTB M MIPEBpaIleHHe YHEPTHH,
CaMOBOCIIPOU3BEICHHUE, CAMOPET YIS,
paszButue. CobioaaTh npaBusia
OEpEeKHOTO OTHOIIICHUS K KUBOW NIPUPOJIC

XUMHYECKUHN COCTaB U
CTPOEHUE KIETKH

XHMHUYECKHM COCTaB KIIETKU.

XUMHUYECKUE JIEMEHTBI: MaKPOAJIEMEHTHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepalibHbIe
BemecTBa. OyHKIIUMA BOJIBI I MHHEPATBHBIX
BelecTB B kietke. [loanepxxanue
OCMOTHYECKOTO OanaHca.

Jlemoncmpayuu:

Juaepammol: «Pactipenenenne XuMHYeCKUX
AJIEMEHTOB B HEXXUBOU MPUPOJIEY,
«PacrnipenieneHne XMMUYECKUX 3JIEMEHTOB B

PackpeiBaTh copepxanne TEPMUHOB U
MTOHATHI: 3JIEMEHTHI-OUOTEHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIa BOJIbI
KaK JIUI0JIb, BOJIOPOAHBIE CBSI3U;
rUApOQMIbHBIE U THAPO(POOHBIE
BEILIECTBA.

Jloka3bpIBaTh €IUHCTBO JIEMEHTHOTO
COCTaBa KaK OJHO U3 CBOMCTB 5KHBOTO.
PacnpenensiTe XUMHUYECKHE HIEMEHTBHI 110




JKUBOI IpUpPOIEH.

Tabauywvl u cxemsi: «lleproguyeckas Tadnuma
XUMHUYECKHX 3JIEMEHTOBY, «CTpoeHue
MoJIeKYIbI BoJibI» benku. CoctaB u cTpoeHue
0enKoB. AMHUHOKHCIIOTBI - MOHOMEPHI OEITKOB.
HezaMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHCIIOTHI.
AMUHOKHUCIIOTHBIN cOCTaB. Y POBHU
CTPYKTYpbI O€TTKOBOM MOJIEKYJIbI (TIEpBUYHAS,
BTOpUYHAS, TPETHYHAS U YETBEPTUYUHAS
CTPYKTYpa). XUMHUUECKHE CBOHCTBA OEITKOB.
buonoruueckue pyHKIUU OEIKOB.
Jlemoncmpayuu:

Tabauyst u cxemwvl: «CTpOCHUE MOJICKYJIBI
Oenkay.

Obopyoosanue: CBETOBOM MUKPOCKOTI,
MUKporpenapatsl DepMeHTHI -
OMOIOTHMYeCKHe KaTaau3aTOPh.

Crpoenue (pepMeHTa: aKTUBHBIN LIEHTP,
cyOcTpaTHas crienu(pUIHOCTb.

Kodepmentsl. ButamuHsbl.

Otnuuus pepMeHTOB

OT HEOPraHMYECKHUX KaTalu3aTOPOB.
Jlemoncmpayuu:

Tabnuywl u cxemoi: «CTpoeHue GpepMeHTa.
Obopyoosanue: 000pyI0BaHUE IS
MpOBeICHUST HAOTIOICHHIA, U3MEPEHU,
9KCIIEPHUMEHTOB.

Jlabopamopnule u npakmuueckue pabomoi:
JlaGopatopnast pa6ota Ne 1. «M3yuenue
KaTaJUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTalla3bl)»
YrieBoapl: MOHOCaXapuabl (TII0K03a, pubo3a
U 7e30Kkcupr003a), nucaxapuabl (caxaposa,
JIAKTO03a) U MOJIMCaXapuabl (Kpaxmall,

rpynmnaM B 3aBUCUMOCTH OT
KOJINYECTBEHHOTO TIPE/ICTAaBUTEILCTBA B
OpraHu3Me; XapaKTepU30BaTh POJb
OTJENBHBIX 3JIEMEHTOB.

BoIsSBISATE CBSI3b MEXKY COCTAaBOM,
CTPOCHUEM MOJIEKYJIBI XUMHYECKOTO
COEMHEHUS U ero (PYHKUUAMHU B KIIETKE
PackpsIBaTh cosepkaHie TEPMUHOB U
MOHSITUIA: OEJIKH, TOJIUMEPHI, MOHOMEPHI,
AMHHOKUCIIOTHI, IENTH/IHAS CBSA3b,
MOJUIENTHI, ICHATypaIusl.
XapakTepu30BaTh OCJIKH KaK KIJIacc
OpPTaHUYECKUX COCAMHEHUN;
KJIacCU(UIUPOBATH UX MO CTPOCHUIO
(rmoGynsipHble 1 GUOPUILISpHBIE OETIKN),
NEPEUNCIISATh U XapaKTepPH30BaTh
¢yHkuuu 6enkoB PackpbiBaTh
coAepKaHUE TEPMUHOB U TTOHATHIA:
(epMeHTHI, aKTUBHBIN IIEHTD,
cyOcTpaTHas cienu(puIHOCTb,
KO(pEpMEHTHI, OeITKU-aKTHBATOPHI U
OEKU-UHTHOUTOPBHI.

VYka3pIBaTh OTINYUS PEPMEHTOB OT
HEOPraHMYEeCKUX KaTaln3aTopoB.
OOBSACHATH POJIb PEPMEHTOB B

(G YHKIIMOHUPOBAHHUH KUBBIX CHCTEM, B
MPOMBIIINIEHHOCTH, B METUIIIHE, B
MTOBCETHEBHOW KU3HU
gyenoBekaPackpriBaTh comepikanue
TEPMUHOB U TIOHSTHIA: YTJI€BO/IbI,
MOHOCaXapu/Ipbl, TUCaAXaPUIbI,
noJrcaxapuabl, III0K03a, pudo3a,
ne3okcuprbo3a, caxaposa, JIaKTo3a,
MaJbTO03a, IEJUTI0JI03a (KIIeTYaTKa),




IJIMKOT€H, [EJUTI0N03a).

buonornueckue GyHKIIUU YTIIEBOIOB.
Jlunuaer: Tpurnuuepuibl, GochoIunuabl,
CTEPOU/IBI.

I' unpodunbHO-TUAPOHOOHBIE CBOKCTBA.
buonornueckue GyHKIIUU JIUTTHAIOB.
CpaBHeHuE YIiieBOI0B, OEIKOB U JIUIKIOB
KaK MCTOYHUKOB YHEPTHUHU.
Jlemoncmpayuu.

Tabnuywl u cxemol: «YTIEBOABDY, «JIUHABI.
Obopyoosanue: 060pyIOBaHHE IS
MIPOBEICHUS HAOIOICHHIA, U3MEPEHUIA,
SKCIIepUMEeHTOBH yKIIeMHOBBIE KUCIIOTHI:
JHK u PHK. Hykneotuasl - MOHOMEpBI
HYKJIEMHOBBIX KUCI0T. CTpoeHue u pyHKuuu
JHK. Ctpoenue u ¢pynkuun PHK. ATO:
CTpOEHUE U (PYHKIIMH.
Jlemoncmpayuu:

Ilopmpempui: Ix. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®pankiuH.

Tabauywl u cxemvl: «HyKI€MHOBBIE KHCIIOTHI,
JTHK», «buocunres 6enkay, «CTpoeHue
MOJIEKYIbI ATD».

Obopyodosarue: CBETOBOW MUKPOCKOTI,
MHUKpOIpenaparhbl

[uronorus - Hayka o kierke. Knerounas
TEOpH4 - IPUMEP B3aUMOICHCTBUS UIEH U
($akTOB B HAYYHOM TTO3HAHHH.

MeToapl U3ydeHus KIETKH.
Jlemoncmpayuu:

Ilopmpemeoi:

A. JleBenryk, P. I'yk, T. IlIBann, M.
[Ineitnen, K. bap, P. Bupxos.
Obopyodosatue: CBETOBOW MUKPOCKOTI,

KpaxMmaJl, IIIMKOT'eH; JIMITUbI,
TPUTIMLIEPUAbI (KUPBI, Macia),
dbochomunuabl, CTEPOUIBI.
XapakTepu30BaTh YIICBOIbI, IUIHIBI KaK
KJIaCC OPraHUYECKUX COEIMHEHUH.
KnaccudunupoBaTs yrieBoabl U JUINABI
110 CTPOEHUIO; IEPEUUCIIATh QYHKIIUN
YIJ€BOJIOB U JIUIIUOB.

Cxemarnyecku u300paxkaTb CTpOCHHE
MOJIEKYJI YTJIE€BOJIOB, JIUIIUJIOB
PackpbIBaTh cosiepkaHue TEPMUHOB U
HOHSATHI: 1€30KCHPHUOOHYKICHHOBAS
kucnora (JJHK), pubonyknennonast
kucnora (PHK), nykneorun,
HOJMHYKJIEOTH IHAS LIE€Tb
(MOAMHYKIIEOTU]T), KOMILJIEMEHTAPHOCTb,
¢ynkuuu JJHK (xpanenue u nepenava
HACJIEJICTBEHHON MH(OpMaIUN); BUIbI
PHK (undopmanmonHas, TpaHcopTHas,
pubocomalnbHast); aieHO3UHTpU(ochaT
(AT®), makposprudeckast CBs3b.
XapakTepu3npoBaTh HYKJICHHOBBIE
KHCJIOTHI KaK XUMUYECKHE COSTUHEHHS U
HOCHUTEIU HACJIECTBEHHON NH(pOpMAaLIUH.
OtmeuaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKYJI HyKIeMHOBbIX kucioT (IHK,
PHK) u ATO®.

Cxemarnuecku u300paxkaTb CTpOCHHE
HYKJIEOTH/I0B, MOJIEKYJI HYKJIEMHOBBIX
kuciaor, ATD

PackprIBaTh coepkaHie TEPMUHOB U
MOHSATHI: KJIETKA, IUTOJIOTHS;
PacKpbIBaTh COJIEPKaHNE MOJIOKEHNUN
KJIETOYHOW TEOPHUU.




MUKpOIIpenaparsl paCTUTENbHbIX, JKUBOTHBIX
u OaKkTepUanbHbBIX KIETOK; PUCYHKH C
MUKpoQoTorpapusiMu KIeTOK, HOTy4YeHHbIE C
IIOMOUIbIO CBETOBOI'O U 3JIEKTPOHHOI'O
MHUKpPOCKOIIa

KneTka kak 1enoctHas )KuBasi CHCTEMA.
OO61re npu3HaKy KJIETOK: 3aMKHYTast
Hapy>kHasg MemOpana, mosiekyinl JJHK kax
IF€HEeTUYECKUH amnmapar, CHCTEMa CUHTE3a
Oenka. Tunbl KJIETOK: dyKapuOTHYECKas U
npokapuoruyeckas. OcCOOEHHOCTH CTPOCHHUS
MPOKAPUOTUYECKOMN KIIETKH.

Kierounas crenka 6akrepuii. CTpoeHue
9YKapuOTHUYECKOH Ki1eTKH. OCHOBHbBIE
OTJINYUSA PACTUTENBHOU, dKUBOTHOU U
rpubHOii kieTKu. [loBepXHOCTHBIE
CTPYKTYpHI - KIIETOUHAs CTEHKA,
[JIMKOKAJIMKC, UX (PYHKIUU.
[TnasmaTuueckas MeMOpaHa, ee CBOWCTBA U
byHKINN.

Jlemoncmpayuu:

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

T. llIBann, M. IIneinen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHUE
IYKapuOTHUYECKOH KIEeTKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHNE
pacTUTEIbHOU KIETKN», «CTpoeHue
MIPOKAPUOTUYECKOMN KIIETKH.
Obopyodosatue: CBETOBOW MUKPOCKOTI,
MUKpOTpenapaTbl paCTUTEIbHBIX, )KUBOTHBIX
1 OaKTepUaTbHBIX KIETOK

[[uTomiazma u ee OpraHoOUIbI.
OpnnomeMOpanHble opranou sl Kietku: II1C,

[lepeuncnarh u XxapaKTepU30BaTh
OCHOBHBIE€ METO/Ibl U3yUEHUS KICTKU:
(IpHUTOTOBJICHUE CPE30B, OKPAIITUBAHHKE,
MHUKPOCKOIIUPOBAHUE,
1eHTpUyrupoBaHue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

PackpsiBaTh cosiepkaHie TEPMUHOB U
MOHSATUH: KJIETKH (3yKapuoTHUECKas,
MIPOKAPHOTHYECKAs ), TIFIa3MaTHIECKast
MeMOpaHa (11a3ManemMma), TITMKOKaJIuKC,
TPAHCIOPT BEIIECTB (ITaCCUBHBIMH,
AKTUBHBIN ), SHAOIUTO3 ((haronuros,
MTUHOITUTO3), 3K30IIUTO3, KJICTOUHAs
CTEHKA, HYKJICOHI.

CpaBHuBaTh MeX11y cOO0MH
JYKApUOTHUECKHUE U MPOKAPUOTHUECCKUE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IUYHUS B
CTPOCHUHM KJIETOK OaKTEpUid, d)KUBOTHBIX,
pacTeHuii u rpudboB

PackpsiBaTh coaepkaHre TEPMUHOB U
MOHSATUH: ITUTOTUIa3Ma, OPTAHOU/IBI,
sHjomIazmatudeckas cetb (I11C),
anmapat [ oJIbJI)KH, JITM30COMBI, BAaKYOJIb,
MUTOXOHJIPHH, TUTACTUBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JIEHKOIUIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
LEeHTp (IIEHTpOCOMA), PECHUYKH,
KT'YTUKH, BKIIFOUEHUS, S]IpO, A/IepHas
0001109Ka, KapuoIJIa3Ma, XPOMATHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE 3YKAPUOTHYECKOU
KJIETKU TI0 U300paXEHUSIM H Ha
MHKpOITIpernaparax;

KJIACCHU(HUITUPOBATH OPTaHOM IbI




anmnapat ['onb1KH, TM30COMBI.
[TomyaBTOHOMHBIE OPTAHOU/IbI KIETKHU:
MUTOXOHJIPUH, TTACTU/BL.
IIpoucxoxaeHMe MUTOXOHAPUI U IUTACTHUL.
Buner mnactun,.

HememOpaHHbIE OpraHOUIBI KIICTKH:
pUOOCOMBI, KIIE€TOYHBIN LIEHTP, LIEHTPHOJIH,
pECHUYKHU, KTIyTUKH. DyHKIIMU OpraHou10B
KJIETKH. Bxitouenus.

SInpo - perynsaTopHsIi HEHTP KIETKH.
CrtpoeHnue sifpa: simepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPHIIIKO.
XpomocoMsbl. TpaHcOpT BEIIECTB B KIIETKE.
Jlemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T. llIBanH,
M. Unennen, K. bap, P. Bupxos.

Tabauysr u cxemwvr: «CTpoeHuE
9YKapuOTHUYECKOH KIeTKn», «CTpoeHue
JKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENbHOU KiIeTKn», «CTpoeHne
IIPOKAPUOTUYECKON KileTkn», «CTpoeHune
A71pa KIETKU.

Obopyoosanue: CBETOBON MUKPOCKOTI,
MHUKpOIpenaparbl paCTUTENbHbBIX U
JKUBOTHBIX KJIETOK.

Jlabopamopnule u npakmuueckue pabomoi:
JlaGopatopnast pabota Ne 2. «3yuenue
CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX U
OaxTepuil 0T MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax 1 ux OluCaHue»

B 3aBHCUMOCTH OT OCOOEHHOCTEH UX
CTpoeHUs (OAHOMEMOpAHHBIE,
JIByMeMOpaHHbIC, HEeMEeMOpaHHEIE),
OTKCHIBATH (PYHKLUHU KAKIOTO OPraHOUIa
B KJIETKE.

XapakTepHu30BaTh KIETOYHOE SIPO KaK
MECTO XpaHeHusl, nepeaayu (yABOeHUE
XPOMOCOM) U peaTn3aiuu
(TpaHCKpUIIHUS) HACIICICTBCHHOM
UH(POPMALIUU KIIETKH.

[TepeuncnsaTh U OMUCHIBATH KOMIIOHEHTHI
A1pa U uX QYHKIUY;

CxemaTH4HO HU300pakaTh CTPOCHHE
PaCTUTENBHON U KUBOTHOW KJIETKH.
OOBSACHATH OMOJOTUYECKOE 3HAYCHHE
TPaHCIIOPTA BEIIECTB B KJIETKE

KuzuenestenbHOCTh
KJIETKHA

OOMEeH BEIIECTB, HIIM META00JIU3M.
Accumusinus (MaacTuueckuii 0OMeH) u
JTUCCUMMJIALINS (SHEPTeTHYECKUI OOMEH) -

PackpsiBaTh conep:kaHre TEPMUHOB U
MOHSITHIA: OOMEH BEUIECTB U
MIPEBpAICHUE SHEPTUH (METa00IN3M),




JIBE€ CTOPOHBI €IUHOTO Tpoliecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTBA U YHEPTUU B IOHUMAHUU
MeTabonm3ma. Tumel 0OMEHa BEIIECTB:
aBTOTpO(HBINA U reTepoTpodHbIi. Pois
(bepMEeHTOB B OOMEHE BEIIECTB U
MIPEBPAICHUH SHEPTUU B KJIETKE.
doTtocuHTE3.

CsertoBas u TeMHOBas (ha3bl (POTOCHHTE3A.
Peaxmun potocunresa. pphekTHBHOCTH
dboTocuHTE3A.

3naueHue GOTOCHHTE3A ISl )KU3HH Ha 3eMIIe.
Brnusinue ycnoBuii cpenibl Ha GOTOCUHTE3 U
CIIOCOOBI TIOBBIIIICHHSI €T0 MTPOYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUH.

XeMOCUHTE3. XEMOCHUHTEZUPYIOIINE
OakTepuu. 3HaYCHHE XEMOCUHTE3a IS )KU3HU
Ha 3emiie.

Jlemoncmpayuu:

Ilopmpemui: K. A. Tumupszen. Tabauyol u
cxembl: «XITOpOIUIacTy, «POTOCUHTE3»
DHepreTuvecKkuii 0OMeH B KIIETKE.
Pacmerienne BemiecTs, BEIICIICHUE B
AKKyMYJIUPOBAHHE SHEPTUU B KIJIETKE. DTarbl
SHEpPreTHUecKoro oomMeHa. [ mkomms.
bposxenue u ero BUIIBI.

KucnopoiHOe OKHCIICHHE, WIH KIIETOUHOE
neixanue. OKUCITUTENbHOE
dbochopunupoBanue. DPPEeKTUBHOCTD
HHEPreTHYECKOro 0OMeHa.

Jlemoncmpayuu:

Tabauyst u cxemwvl: «TUIBI TUTAHUS,
«Metabomm3my», «MUTOXOHIIPHUS»,
«DHepreTuuecKuii 0OMeH»

ACCUMUJIALINSA, TUIACTUYECKUI OOMEH,
JUCCUMUIIALINS, SHEPreTUYeCKHii 0OMeH,
dboTocunTe3, GOTOIM3,
docdopmmpoBanme, NEPEHOCUUK
IPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (POTOCUHTES, TPOIIECCHI,
IIPOTEKAIOILME B CBETOBOM U TEMHOBOM
dasze.

BoIsBISTS NPUYMHHO-CIIEICTBEHHBIC
CBSI3U MEXKAY TOTJIONICHUEM COJTHEYHOM
SHEPTUU XJIOPOPHUIIJIOM U CHHTE30M
Mosiekysn ATO.

CpaBHUBATh UCXOHbBIC BEIIECTBA,
KOHEYHBIE TIPOTYKTHI U yCIIOBHUS
MPOTEKaHUs PEaKIIHii CBETOBOU U
TEMHOBOM (ha3bl POTOCHHTE3A;
CpaBHMBATh (POTOCHHTE3 U XEMOCHHTE3.
OnenuBath 3HaueHHE (HOTOCUHTE3A U
XEMOCHHTE3a IS )KU3HU Ha 3eMIie
PackpbIBaTh cosiepkaHle TEPMUHOB U
HNOHSITUNA: SHEPreTHYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIIUPTOBOE OpOXKEHHE, OMOJIOTHYECKOE
OKHCJICHHE, KIIETOYHOE JIbIXaHHe,
TVCCUMUIIALINS, (PEPMEHT.
XapakTepHu30BaTh OOMEH BEIIECTB U
MpeBpalleHNe dHEPTrun (MeTaboIn3M) Kak
OJTHO X CBOMCTB >kuBOTO. [lepeuncusTs
0COOEHHOCTH IJIACTUYECKOTO U
9HEPreTUYecKOro oOMeHa B KIIETKE;
yCTaHABJIMBATh B3aMMOCBSI3b MEXKIY
HUMU.

Paznmuyats el 0OMEHa BENIeCTB B
KJIIETKE: aBTOTPO(HBIN U reTepOTPODHBIA.




Peakunu MaTpuyHOTO CHHTE3A.

I" enernyeckas nnpopmanus u JJHK.
Peanuzanus renernueckoit uHGopManuu B
KIIETKE

I eneTyeckuii KOI U €ro CBOMCTBA.
Tpanckpunuus - maTpuusbsiid cuare3 PHK.
Tpancsus - OuocuHTe3 OeIKa. JTarbl
TpaHcasauuu. KonqupoBanue aMMHOKHCIIOT.
Poxw pubocom B OnocuHTe3e OeiKa.
Jlemoncmpayuu:

Tlopmpemuwr: H.K. Konb1oB.

Tabauywr u cxemor: «Ctpoenne JTHK»,
«Ctpoenue 1 (yHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkan, «Pemmkanms JTHK»,
«["eneTrueckuii KOa».

Obopyoosanue: MOJIEIN- aNTUIMKAIIAN

«Y nBoenne /JHK u Tpanckpunms»,
«buocunTes 6enka»

Hexnerounsie (OpMbI )KU3HU - BUPYCHI.
HcTopus otkpeitus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHUS U
KU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru.
Bosnie3nu pacTenuil, >)KMBOTHBIX U YEJIOBEKA,
BbI3bIBae€Mble BUpycaMu. Bupyc
uMMyHozAeuiuTa yenoseka (BUY) -
B030yautens CIINla. Obparnas
TPaHCKPHUIILIUS, peBEpTa3a U HHTErpasa.
[TpodmnakTrka pacupocTpaHeHUs! BUPYCHBIX
3a0osieBaHui

Jlemoncmpayuu:

Ilopmpemeui: 1. . IBanoBckuit. Tabauysr u
cxemul: «Bupycoy, «bakrepuodarny;
«CtpoeHue 1 KU3HEHHBIN [TUKJI BUpyca
CIIN1a, 6akrepuodaray.

OnuceIBaTh Tabl YHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIbHBIMH,
OCCKUCTOPOAHBINA, KHCIIOPOIHBIN) U
CpaBHMBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUH IIUKOIN3A,
OpO’KeHUS, KIIETOYHOTO JbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICICTBEHHbIE
CBSI3U MEXIY TJIMKOJIU30M, KIIETOYHBIM
JbIXaHHEM U CUHTE30M MoJieKyd ATO.
CpaBHEBaTh YPPEKTHBHOCTD
OECKHUCIOPOAHOTO U KUCIOPOTHOTO
STaroB

PackpeiBaTh copepxaHie TEPMUHOB U
MMOHATHUH: T€H, TCHETUUCCKUM KOJI,
MaTpUYHBIA CUHTE3, TPAHCKPHUIILIHS,
TPaHCIISIUS, KOAOH, aHTUKOJIOH,
pubocoma, IIeHTpaIbHasl J0TMa,
MOJIEKYJIIpHast OMOJIOTHSI.

Ornpenenars CBOMCTBA TEHETUUECKOTO
KoJa (TPUILIIETHOCTh, OJJHO3HAYHOCTb,
BBIPOXKJEHHOCTh, YHUBEPCATIHLHOCT,
HEIMEPEKPhIBAEMOCTh, HEIPEPBIBHOCT ).
OrnuchIBaTh ATaAMbl peaan3aiuu
HACJIEJICTBEHHOU MH(OpMAIIUU B KIIETKE.
CpaBHHMBAThH peakiuid MAaTPUIHOTO
cunte3a monekyn PHK u Genka B kinetke
PackpriBaTh coqiepikaHre TEPMUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHS, KAIlCU]I,
OaxTepuodar, BUpyc UMMYyHOJePUIIUTA
yenoBeka (BUY), oHkoreHHble BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaKk
HEKJIETOYHYIO (DOpMY KU3HU;
0COOEHHOCTH CTPOCHHUS U
YKU3HEACSITEIIbHOCTA BUPYCOB.




Obopyoosanue: monens cTpyktypsl JJHK;
MarHuTHas MOJieb-anriuKanus «CTpoeHHe
KIICTKHY

OnuchIBaTh KU3HECHHBIH ITUKII BUPYCOB
UMMYHOAC(PUINTA YEIIOBEKA; Pa3IniaTh
Ha pucyHkax BTM ((Bupyc Tabaunoit
Mo3auku), 6akrepuodar, BUY.
OOGOCHOBBIBATh M COOTIOZATH MEPHI

PO UIAKTUKA PACTIPOCTPAHCHHUS
BHUPYCHBIX 3a00JICBaHUIN
(pectiupaTopHeIe, KEeNyA0IYHOKHUIIICYHBIE,
KienieBoi sHredanmut, BUY-undexims)

PasmHOXeHue 1
WHJUBU1yaJIbHOE Pa3BUTHE
OpraHU3MOB

Jlemoncmpayuu:

Tabnuywl u cxemol: «KIeTOYHBIN UKD,
«Perumkanusa [JHK», «Ctpoenue
XpOMOCOMBI», «MHUTO3»; MAarHUTHAs MOJIETIb-
anmuKanys «JleneHne KIeTKm; MoJIeNb
JIHK.

Obopyoosanue: CBETOBON MUKPOCKOM U
Mukpormnpenapat «KaprnoknHes B KJIeTKax
KOpEIIIKa JIyKay.

Jlabopamopuvie u npakmuyeckue pabomol:
JlabopaTtopnas padota Ne 3. «Habmronenue
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyka Ha
TOTOBBIX MUKpPOIIpEnapaTax»

DopMBbI pa3MHOKEHUST OPTAaHU3MOB:
0ecrosoe U MmoJjJoBoE.

Buer 6ecrionioro pa3MHOXKEHUS: IEICHNE
HaJBOE ¥ TIOYKOBAHHUE OJTHO- U
MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHUE,
BETETAaTUBHOE Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHHE OPTaHU3MOB,
€r0 3HAUCHHUE JJISI CEJICKITUH.

[TomoBoe pa3MHOKEHUE, €TO OTIUYHS OT
6ecmoJioro.

Hemoncmpayuu: Tabauywl u cxemovl: «DPOPMBI
Pa3MHOXEHHUSI OPraHU3MOBY, «/[BoiTHOE

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUI: KIIETOYHBIN UK, UHTEpda3a,
PEeAYIUTHKAIUS, XPOMOCOMA, KaPHOTHII,
TarIONIHbIN, TUTUTOUAHBII
XPOMOCOMHBI Ha0OpP, XPOMATH/IBI; MUTO3
ero craauu: nmpodasa, metadasa, anadasa,
Tenogasa.

OnuceIBaTh KU3HEHHBIN UKIT KJIETKH;
MIEPEYUCIIATh U XapaKTEePH30BaTh
NEepPUOABl KJIETOYHOTO IIUKJIa, CPABHUBATH
UX MEX]y CO0O0il.

OnuceIBaTh CTPOSHUE XPOMOCOM,
KapUOTHUIIOB OPTAaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHHUBATH CTAJUU MUTO3A.

Paznuuath Ha MUKpomnpenaparax u
PUCYHKAX CTaJuu MUTO3a. PackphiBaTh
OMOJIOTUYECKHI CMBICTT MUTO3a
PackpeIBaTh copepkaHre TEPMUHOB U
MOHSITHIA: Pa3MHOKEHHUE, KJIOH, TIOJIOBHIE
KJIETKU (TaMeThl), STHIeKIIeTKa,
CIIEpPMAaTO30M /I, 3UTOTA, JIEJICHHE HABOE,
MTOYKOBAHHE, CIIOPYJISAIHS,
dbparmeHTAaIHsl, BETETATUBHOE
pa3MHOXEHHE, CEMEHHOE Pa3MHOXKEHHE,




OIJIOJIOTBOPEHUE Y IBETKOBBIX PACTCHUI»,
«JleneHue KIeTKH OaKTepumn»,
«BereratuBHOE pPa3MHOXKEHUE PACTCHUIY,
«CTpoeHue MOJOBBIX KIETOK»

Meiio3. Craauu mero3sa. [Ipoueccsl,
IIPOUCXOMSAIINE HA CTAIUAX MEHO03a.
[ToBenenue XpoMoCOM B MEHO3e€.
Kpoccunrosep. buonornueckunii CMbICII U
3Ha4YEHUE Meio3a.

Jlemoncmpayuu:

Tabnuywl u cxemol: «JleIeHUE KICTKNY,
«Meno3».

Obopyoosanue: moaens JIHK; maruutHas
MO/IeJIb-alIuKaius «Jlenenue KieTkm»
I" amerorenes - mporecc 00pa3oBaHuUs
MOJIOBBIX KJIETOK Y *KUBOTHBIX. [10os10BBIE
JKeJe3bl: CEMEHHUKH U SIMUHUKU.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK -
ramer (CepMaro30u i, SHIEeKIeTKa) -
crepmarorenes u ooreie3. OCOOEHHOCTH
CTPOCHHUSI SIMIIEKIIETOK U CIIEPMATO30UI0B.
Omnonorsopenue. ITaprenorenes.
Jlemoncmpayuu:

Tabnuyer u cxemsi: «IIpsimoe u HenpsiMoe
pasButuey, «l'ameToreHes

Y MIICKOTTUTAIOLIUX U YETOBEKa»
Obopyoosanue: moniensb MeTaha3zHOU
XPOMOCOMBI, MUKPOCKOII, MUKPOITpEnapaThl
«CrniepmMaTo30u16 MIICKOTTUTAIOIIIETO,
«Slinexierka PackpeiBath conepxanue
TEPMHUHOB Y TTOHSTUI: TAMETOTEHE3,
cIiepMaTOreHes3, OOTeHe3, CIIEPMATO30U/I,
aKpocoma, SIMIEKIIETKA, TOJISIPHBIC TENbIIA.
XapakTepu3oBaTh 0COOEHHOCTH

ONbUICHUE, IBOMHOE OIUIOJOTBOPEHHUE,
MIOJIOBBIE JKeJIe3bl, CEMEHHUKH, THYHUKU,
OILIOIOTBOPEHUE (HApYKHOE,
BHYTpPEHHEE).

XapakTepu30BaTh 0COOCHHOCTH U
3HaueHue 0ecroJIoro U MoJIoBOro
CIoco00B Pa3MHOKEHUSI.

Beigensats BUIBI O€Cionoro
Pa3MHOKEHUS; BBISIBIISITH B3AMMOCBSI3H
MeXy popMaMH B Crioco0amMu
Pa3MHOXKEHHS, U UX OMOJIOTHYECKUM
3HAUYEHUEM.

Biagets npuémamu BereTaTuBHOIO
Pa3MHOKEHHUSI KYJIbTYPHBIX PacCTeHUH (Ha
npUMepe KOMHATHBIX).
XapakTepr30BaTh MOJIOBbIE KIETKU:
SIMIEKIIETKU, CIIEPMATO30MIbl; BBISBIIATh
0COOEHHOCTHU

WX CTPOEHUS

PackpsiBaTh coaepkaHre TEPMUHOB U
MOHATHI: ME03, KOHBIOTALUS XPOMOCOM,
nepekpécT (KpOCCHHTOBEP) XPOMOCOM,
raMeTHI.

XapakTepHu30BaTh MEH03 Kak Crocoo
KJIETOYHOTO JICJICHUST; ONTUCHIBATh MEH03
[0 CTA/IUSIM; CPAaBHUBATH CTAANU Meio3a
Y MHTO3A.

Paznuuarh Ha pucyHKax cTaiuu Meio3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHHE
Melo3a

PackpeiBaTh copepxkaHre TEPMUHOB U
TIOHSATUN: OHTOTEHE3, SMOPHOTEHE3,
3UroTa, ApobieHne, OIacTOMEpHI,




raMeToreHesa y >KUBOTHBIX U €r0 CTauH;
MIOJIOBBIC KJIETKU KHUBOTHBIX U OMUCKHIBATH
MPOLIECC UX PA3BUTHSL.

CpaBHUBATh CLIEPMATOrE€HE3 U OOT'CHES.
OrnuceIBaTh OIIOAOTBOPEHUE,
OMOJIOrMYeCcKOe 3HAaUEHNE
OILIIOI0TBOPEHUMIIEKOITUTAIOLIET 0.
Jlabopamopnule u npakmuueckue pabomoi:
JlaboparopHnas padota Ne 4. «3y4yenue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

NuauBuayanbHOE pa3BUTHE (OHTOTEHE3).
OMOpuoHaNbHOE pa3BUTHE (IMOpPHOTEHES).
Drarbl SMOPHOHAIBHOTO PA3BUTHS Y
MO3BOHOYHBIX JKUBOTHBIX: IpOOJICHUE,
racTpyJssiusi, OpraHOreHes.
[TocTomMOpuoHaNbHOE pa3BuTHe. THITBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE, HE
npsiMoe (In4MHO4YHOE). BiusHue cpenpl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE
BEI3BIBATh BPOXKJICHHBIC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3
IIBETKOBOT'O PAaCTEHUs: CTPOCHHUE CEMEHH,
CTaIuU Pa3BUTHSL.

Jlemoncmpayuu:

Tabnuywl u cxemoi: «OCHOBHBIE CTaIUU
oHTOreHesa», «I[Ipsmoe u Henpsimoe
pasBUTHEY, «/[BOMHOE OIJIOLOTBOPEHUE Y
[BETKOBBIX PACTCHUIN»

Mopya, 61acTysa, 6JacToIeNb,
ractpyna, Helpynia, OpraHOTreHe3;
3apO/IbIIIEBhIC IUCTKU: HKTO/IEpMa,
Me30/IepMa, SHTOZEpMa;
MOCTAMOPHUOHAIBHOE Pa3BUTHE: MIPSIMOE U
HenpsMoe (JIMINHOYHOE); MeTaMop(o3,
Meracropa, MUKpOCIIOpa, IbLIbIEBOE
3€pPHO, CIIEPMUU, 3aPOJIbIIIEBBIA MEIIOK,
JBOMHOE OILJIOIOTBOPEHHE.

OmnpenensTs dTarnbl SMOPUOHATBHOTO
pa3BUTHUS XOPIOBBIX Ha cCXeMax U
npenaparax ¥ ONMCHIBATh MPOIECCHI,
MPOUCXOSAIINE HA KaXIOM dTarle.
CpaBHUBaTh EPUO/bI OHTOTEHE3A;
psSMOE M HeNpsIMOe (JIMIUMHOYHOE)
OCTAMOPHUOHAJIBHOE pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U IPYTHX XOPAOBBIX.
OOBsACHATH OMOJOTUYECKOE 3HAUCHHE
pa3BUTHS ¢ METAaMOP(O30M;
OTPHIIATENILHOE BIMSIHUE aJIKOT OIS,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(GakTOpOB Ha pa3BUTHE 3apPOIbIIIIA
YeI0BeKa.

OnuceIBaTh MpoLecc ABOWHOTO
OTIJIOJIOTBOPEHHSI Y IBETKOBBIX PACTEHUI

HaciencTBeHHOCTE U
U3MEHYMBOCTH OPTaHU3MOB

[IpeameT u 3a7a4n TEHETHUKH.

Pounb nuTonoruu U SMOPHOIOTHH B
CTAHOBJICHUY T€HETUKHU. BKIag pocCUICKUX 1
3apyOeKHBIX YUCHBIX B PA3BUTHE T€HETUKH.
MeToapl TeHETHKH (THOPUI0IOTHUECKHH,

PackpsiBaTh coepkaHre TEPMUHOB U
MOHSITUI: T€H, TeHOM, T€HOTHII, ()EHOTHII,
XPOMOCOMBI, aJUIETIbHBIE TEHBI (aJUIeNN),
TOMO3UT0Ta, TE€TEPO3UTOTA,
JIOMHUHAHTHBIN MPU3HAK (TEH),




UTOT€HETUYECKU, MOJIEKYJIIPHO-
TEHETHYECKUM ).

OCHOBHBIE T€HETUYECKHE TOHSATHSI.

I" eHeTnueckasi CHMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpellMBaHUH.

Jlemoncmpayuu:

Ilopmpempui: I'. Mennens, T. Mopran, H. W.
Basuios, C. C. Yersepukos, H. B.
TumodeeB-PecoBckuid.

Obopyoosanue: MOJIeTb- aNTUTUKALIAS
«MoHorubpuIHOE CKpPEIIUBAHUEY, TepOapHii
«I" opox moceBHON»

3aKOHOMEPHOCTH HACIEI0BaHUS TPU3HAKOB,
yctaHoBieHHbIe [. Mennenem.
Monoru0OpuaHoe ckpeinBaHue. 3aKkoH
eIMHOOOpa3usi THOPHIOB IEPBOTO
nokosnenus. [IpaBuino goMmuHMpOBaHMs. 3aKOH
pacierieHusl MPU3HAKoB. [ noTe3a 4ncToThl
ramer. [ToHOe ¥ HENMoJIHOE TOMUHUPOBAHHUE.
Jlemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyst u cxemwvl: «MoOHOTHOPHIHOE
CKpEIIMBAHNE U €0 [IUTOr€HEeTHYeCKast
OCHOBa», «3aKOH PACILIEIUIEHUS U €T0
[UTOT€HETHYECKasi OCHOBay», «3aKOH YHCTOTHI
rameT.

Obopyoosanue: MOIETU-ANITUTUKAIIAHA
«MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Hemnonnoe nomuHupoBaHuey, repdapuit
«I"opox noceBHOW»

JurnbpumHoe cKpemmBaHue. 3aKoH
HE3aBHCHMOTI'0 HacJIeZJOBAHUS IPU3HAKOB.
[{uToreHeTnueckre OCHOBbI TUTHOPHIHOTO
CKpEILIMBaHMS. AHAIU3UPYIOIIEE

pelecCUBHBIN MPU3HAK (T€H), YucTas
JIVHHSL, THOPUI.

[lepeuncnaTh U XapakTepu30BaTh METObI
TE€HETUKH: TUOPHUI0JIOTUYECKUM,
LHUTOT€HETUYECKU I, MOJIEKYJISIPHO-
TEHETUYECKUI; TOMUHAHTHBIC U
peLeccruBHbBIE TPU3HAKU PACTEHHUN U
YKUBOTHBIX.

ITonb30BaThCsl FEHETUUECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM JUJIs
3allUCU TEHOTUIIUYECKHUX CXEM
CKpelIMBaHUAPacKpbIBaTh COJIEpKAHUE
TEPMHHOB U TIOHATUN: MOHOTHOPHIHOE
CKpeluBanue, PEeHOTUITUYECKHUE TPYIIIIHI,
TUOPUA0IOTHYECKHUI METO/I, YACThIC
JUHUY, JOMUHUPOBAHNUE T€HOB (TIOJTHOE,
HETOJTHOE), pacIIeTJieHe B TOTOMCTBE.
OnuceIiBaTh METOJUKY TIPOBEICHUS

I'. MeHnaeneM OnbITOB MO U3YyYEHHIO
HACJIEeI0BAHMS OJTHOM Mapbl IPU3HAKOB Y
ropoxa MoCceBHOrO.

PackpsiBaTh coaepkaHue 3aKOHOB
eIMHO00pa3us TMOPHUJIOB TIEPBOTO
MOKOJICHHS M 3aKOHA PacCIlIETUICHHUS.
OOBSCHATH TUTIOTE3Y UNCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPUIHOTO
CKpEITUBaHUsI, OOBSICHATH €r0
LUATOJIOTHYECKUE OCHOBBI U PEIIATh
TEHETUYECKUE 3a/1aul Ha MOHOTUOPHIHOE
ckpenuBanuePackpriBaTh conepkaHue
TEPMHUHOB U TIOHATHI: TUTUOPUIHOE
CKpEIMBAaHNE, AHAITU3UPYIOLLIEE
ckpemmBanne. OnuchIBaTh OMBITHI [
Menzens 1o U3y4eHUI0 HaCIEA0BaHUS




ckpemuBanue. McnonbszoBanue
AQHAJTM3UPYIOUIETO CKPEIUBAHUS TS
orpezesieHusl TeHOTHIa 0CO0u.
Jlemoncmpayuu:

Ilopmpempui: I'. MeHienb.

Tabauyst u cxemwl.: «JlurndopugHOE
cKpemuBanuey, «Llutonoruueckre OCHOBBI
JUTHOPUTHOTO CKPELIUBAHUSI.
Obopyodosanue: MOJI€Tb- aNILITUKALIUS
«Iurnbpuinoe CKpenmBaHue»
CuemnieHHoe HaclleJJOBaHUE MTPU3HAKOB.
Pabora T. Moprana 1o cuerjeHHOMY
HacJieJoBaHuIo reHoB. Hapymenue
CLICTIJICHUSI TEHOB B PE3YyJIbTATE
KpOCCHUHTOBepa. XpOMOCOMHasl TEOpHUs
HACJICJICTBEHHOCTH.

I" eneTnueckue KapThl.

Jlemoncmpayuu:

Ilopmpemui: T. Mopran.

Tabauyvl u cxemvt: «Metio3y, «I°
E€HETUYECKHE KapThl pPACTEHUM, )KUBOTHBIX U
yeloBekay, «B3aumMoaeicTBue anneabHbIX
reHoB». O6opyodosanue: MAKpOIIperiapaT
«Ipozodunay (Hopma, MmyTaruu Gopmbl
KPBUIHEB U OKPACKH Teja), MUKPOCKOII,
Mozenp-amnkanus «llepexpécr
XPOMOCOMY.

Jlabopamopnvie u npakmuyeckue pabomol:
JlaGopatopnast pabota Ne 5. «3yuenue
pe3yIbTaTOB MOHOTUOPUHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MHUKpOIIpenaparax»

I' enetnka moysa. XpoMOCOMHOE OTIpEIEICHIE
1oJyia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [’

JBYX IIap IPU3HAKOB y rOpoxa
IIOCEBHOTO. PacKpbIBaTh conepxaHue
3aKOHA HE3aBHCUMOI'O HACJIEJOBAHUS
IIPU3HAKOB. [IpUMEHATE MaTEMaTUYECKUM
pacuer ¢ MOMOILBIO METOAA
IIEPEMHOKEHHS BEPOATHOCTEH U 3aIHUCh C
HOMOILBIO (PEHOTUIMMYECKUX PAUKaIOB
pacUICIUIEHUs IPU3HAKOB Y IOTOMKOB 10
(eHOTHILY U TEeHOTHUITY.

3anmuchIBaTh CXEMBI TUTHOPUIHOTO
CKpELIMBaHUs, OOBICHATh €r0
LUTOJIOTMYECKHE OCHOBBI U PEIIAThH
TeHEeTUYECKUe 3a/1a4M Ha TUrHOpuHOoe
ckpemuBanuePackpeiBaTh conepxaHue
TEPMHUHOB U TIOHATUM: CLETUIEHHOE
HACJICJOBAHKE ITPU3HAKOB,
pPEKOMOMHALUS TEHOB, TeHETUYECKHE
KapThl XpOMOCOM, MOpPraHU/A.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOM TEOPUH HACIIEICTBEHHOCTU
T. Moprana; packpbIBaTh COAEPKAHNE
pabotel T. Moprana no cuenjieHHOMY
HACJIEI0BAHUIO T€HOB U IIPUYNHBI
HapyILIEHUs CLEIUICHUs MEKy T'€HaMH.
3anuchIBaTh CXEMbI CKPELIUBAHUS TIPU
CIIETIJICHHOM HacJIeJI0OBaHUH, OOBSICHSTD
MIPUYMHBI pEKOMOMHAIIUY T€HOB,
OIPEIENATh YUCIIO TPYIII CUEIUICHUS
T€HOB; PeIIaTh FTEHETUYECKHE 3a/1a4N Ha
CLEIJICHHOE HaclieqoBaHuePackpsIBaTh
COJIepKaHUE TEPMUHOB M MOHATHI:
XPOMOCOMHBIN HAa0Op, ayTOCOMBI,
I0JIOBBIE XPOMOCOMBI, TOMOT'aMETHBIN
I10JI, TETEPOraMETHBIN 1101, CLIEIUIEHHOE C




OMOTI'aM€THBIC U I'€TCPOTraMETHBIC OPraHU3MBI.

HacnenoBanue npu3HakoB, CLEIIJICHHBIX €
MIOJIOM.

Jlemoncmpayuu:

Ilopmpempui: I'. Mennens, T. Mopran, H.H.
Basuiios.

Tabauywl u cxemol.: «I'eHeTHKA IOJIAY,
«3aKOHOMEPHOCTH HaclieI0BaHUs,
CIEIUICHHOTO C mosiom», «KapuoTumsl
YeJIOBEKA M JKUBOTHBIX)

W3menunBoCTh. BUibl H3MEHUNBOCTH:
HEHAaCJIeJICTBEHHAas U HacjecTBeHHas. Poip
Cpellbl B HEHACIIEICTBEHHON N3MEHUYHUBOCTH.
XapakTepucTrka MOAHU(PUKAITTOHHON
M3MEHYUBOCTU. BapuannonHuslii psija u
BapualMoHHas kpusas. Hopma peakuun
npu3Haka. KonnuecTBeHHbIE U KaU€CTBEHHbBIE
MpU3HAKU U UX HopMa peakuuu. CBoicTBa
MOAU(UKAITMOHHONW U3MEHUYUBOCTH.
Jlemoncmpayuu:

Tabauywl u cxemol: «BUIBI N3AMEHYUBOCTH,
«MoaudukamoHHass U3MEHYUBOCTDY.
Jlabopamopnvie u npakmuyeckue pabomul:
JlaGopatopHnas padota Ne 6. «3yuenue
MOAU(PUKAITMOHHONW U3MEHYUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOII»

HacnencTtBenHas, M TeHOTUIIMYECKAS
W3MEHYHBOCTh. KomMOMHaTHBHAS
M3MEHUYHUBOCTb. MeHO03 U MOJIOBOM IPOoLECC -
OCHOBa KOMOMHATUBHON M3MEHUNBOCTH.
MyrtanonHasi ”3MEHYHUBOCTb.
Knaccudukanus mytanuii: TeHHbIE,
XPOMOCOMHbBIE, TEHOMHBIE.

MIOJIOM HacJe0BaHUE MPU3HAKOB.
OOBACHITH IIUTOJOTMYECKUE OCHOBBI
XPOMOCOMHOTO MEXaHU3Ma OIPEICTCHUS
M0JIa Y Pa3JIMYHbIX OPTAHU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTH
HACJIeI0BAHMS IPU3HAKOB, CIEIIJICHHBIX U
HE CIIEINICHHBIX C IT0JIoM. PemaTth
TCHETUYCCKHC 3a]aUl Ha HACJICIOBAHHEC
CICINICHHBIX C ITOJIOM
npu3HaKoBPacKphIBaTh cofepKaHue
TEPMHUHOB U MTOHATUI: U3MEHYUBOCTb,
HACJICACTBCHHAS U3MEHUUBOCTD,
HEHACJIEICTBEHHASA U3MEHUYNBOCTD,

Mo Ti(pUKAIIIOHHAS U3MEHINBOCTb,
BapUAITMOHHBIN Psijl, BAPUAHTA,
BapuallMOHHAs KpUBasi, MPU3HAK, HOpMa
peakunu, KOJTMYECTBEHHbIE U
KaueCTBEHHBIC MTPU3HAKHU.
KnaccudunmpoBaTs BUIBI U3MEHYUBOCTH
1 BBIABIISATH UX

OHOJIOrnYeCcKre 0COOCHHOCTH.
[IepeuncisaTe cBoOKCTBa
MOAU(PUKAIIMOHHON U3MEHUYUBOCTHU U
OOBSACHATH €€ 3HaUCHHUE JJIS1 OPTaHU3MOB.
PasznnuaTh KOIUYeCTBEHHEIE U
KaueCTBEHHbIE TPU3HAKHU; CTPOUTD
BapHUAIMOHHBIN PsJl, BAPHUAITMOHHYIO
KPHUBYIO, BBIYUCIISITH CPEIHEE 3HAUCHHE
npu3HakaPackpeIBaTh copiepkaHme
TEPMUHOB U NOHATUI: HACJIEICTBEHHAs
H3MEHYHNBOCTH, KOMOMHATHBHAS
M3MEHYMBOCTb, MyTallMOHHAs
W3MEHYUBOCTH, MyTaHT, MyTaIlHH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;




YacToTa u IpUYUHBI MyTallUM.

MyTtareHHble (aKTOpBHI.

3aKOH FOMOJIOTMYECKUX PSJIOB B
HaCJIeICTBEHHOW n3MeHunBocTy H. U.
BapunoBa. BuesinepHasi HacneACTBEHHOCTh U
U3MEHYUBOCTD.

Jlemoncmpayuu:

Ilopmpemui: I'. ne ®pus, H. 1. BaBuios.
Tabauysr u cxemovl: «MyTalmOHHAS
U3MEHYUBOCThY.

Obopydosanue: MUKPOCKOT, MUKpOIpenapar
«lpo3oduna» (Hopma, MyTanuu GpopMel
KPBUIBEB U OKpacKa Tena); KOMHATHbIE
pacTeHUs ¢ MECTPOM OKPACKOM JIMCTHEB.
Jlabopamopnvie u npakmuyeckue pabomol:
JlaGopatopnast pabota Ne 7. «Ananus
MyTalui y Jpo30(uisl Ha TOTOBBIX
MHUKpoTpenaparax» [' eHeTuka yenoBeka.
Kapuorum genoseka.

OCHOBHBIE METO/Ibl TEHETHKH YeJIOBEKa:
TreHEeaJ0rnYeCKUi, OJIM3HEIOBBIM,
[IUTOTEHETHYECKUN, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU.

CoBpeMeHHOE onpeieTIeHNEe TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUIIUPOBAHKE, B TOM YHCIIE€ C TOMOILIBIO
[M11P-ananu3a. HacnencrBeHHbIE
3a00NIeBaHMs YETIOBEKA: TeHHbIE OOJIe3HH,
00JIe3HU C HACJIeICTBEHHOM
MPEAPACIION0KEHHOCTHI0, XPOMOCOMHBIE
6one3nn. CoMaTrdecKue U TeHepaTHBHbBIC
MYTallUH.

CtBoJIOBBIE KJIETKU. [IpUHIIUTIBI 310pOBOTO
o0pasa ®KHU3HH, JUATHOCTHKH, TPOPHIAKTUKN

MOJIUTUIOU NS, aHEYTLIOU IS, MyTareHbl.
XapakTepu30BaTh HACIIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYIHPOBATH 3aKOH
TOMOJIOTMUYECKUX PSAJIOB B
HaciaeacTBeHHOU n3MeHunsocty H. U.
BaBuioBa 1 00BACHATH €ro 3HaYeHUE [T
OHMOJIOTUH U CENEeKIUH.
KnaccudunupoBaTs MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHbBIE U TPUBOAUTD
IIpUMEpPBI MyTaLUH.

OOBSACHATH IPUYMHBI
BO3HUKHOBEHUSMYTALIUH, POJIb
¢dakTopoB-myTareHoB. CpaBHUBAThH BUIbI
MYTAIUi; BBISIBIISTD IPUYUHBI
HACJIEJICTBEHHOW N3MEHYMBOCTH,
VCTOYHUKU MYTareHOB B OKpY KaroLlei
cpeze (KOCBeHHO). XapaKTepu30BaTh
BHESJICPHYIO HaCJI€JCTBEHHOCTh U
U3MEHYMBOCTbPackpbIBaTh coaepkaHue
TEPMUHOB U TOHITHI: KAPUOTHUIL
YyeJloBeKa, IIUTOr€HEeTUYECKUN METO/,
TEHEAIOTUYECKUI METO, POJOCIOBHBIE,
OJIN3HELIOBBIN METO/1, HAC/IECTBEHHbIE
007e3Hu: (MOHOTEHHBIE, C
HacjJeICTBEHHOU
IIPEIPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsiTh 0COOEHHOCTH U3YYEHUS
TE€HETUKH Y€JI0BEKA; IPUBOAUTH IPUMEPHI
HaCJIe/ICTBEHHBIX O0JIe3HEH uenoBeka,
XapaKTepU30BaTh METOABI UX
poUIaKTUKH; 0O0CHOBBIBATH 3HAYECHUE
MEAMKO-TEHETUUECKOT O




U JICYEHHS TeHeTHYecKux Oone3Heil. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAaHNE. 3HAUCHHE
MEAMIMHCKOW T€HETUKH B MIPEIOTBPALLICHUU
Y JICUCHUH T€HETUYECKUX 3a00JIeBaHUI
YeNoBeKa.

Jlemoncmpayuu:

Tabauywl u cxemwr:. «HacnenoBanue pesyc-
dakropay, «I'eHeTHKa TPy KPOBUY.
Jlabopamopuvie u npakmuyeckue pabomol:
[Tpaktuyeckas padora Ne 2. «CocTaBieHne U
AQHAJIU3 POJIOCIOBHBIX YEJIOBEKA

KOHCYJIbTUPOBAHUS.

BBISBIATE ¥ CpaBHUBATH MEXKAY COOOM
JOMUHAHTHBIE U PELECCUBHBIE IIPU3HAKHU
YEJIOBEKA.

CocTaBiATh U aHAIU3UPOBATh
POIOCIIOBHBIC YEIIOBEKA

Cenexuus opraHu3MoB.
OCHOBBI OMOTEXHOJIOTHH

Cenekius Kak HayKa U IpoLecc. 3apoxkKaeHue
ceJieKuu U njoMectukanusa. Yuenue H. H.
BauioBa o nieHTpax MHOrooopasus u
MIPOUCXOKICHUS KYJIbTYPHBIX PACTCHUI.
LleHTpbI NPOUCXOKACHUS TOMAILIHUX
JKUBOTHBIX.

Coprt, nopoja, mramm.

Jlemoncmpayuu:

Ilopmpemwi: H. 1. BaBuios.

Tabnuywl u cxemsi: xapra «LleHTpBI
MHOT000pa3us U MPOUCXOKICHUS
KYJIBTYPHBIX pacTeHu», «[lopoel
JIOMAIITHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacTeHHI».

Obopyoosanue: MysHKHU TIII0JI0B U
KOPHEIUIO/I0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHMit; repOapuii
«CenbCKOX0351CTBEHHBIE PACTEHUS»
CoBpeMEeHHbIE METOIbI CeNEKIIMUA. MacCcoBBIi
Y MHIUBU1YaJIbHBIH OTOOPHI B CENEKIIUU
pacTeHul U KUBOTHBIX. OIIEHKA IKCTEphepa.
bn3KopoICTBEHHOE CKPEIIMBAHKE -
uHOpuaMHT. YucTas TuHUS.

PackpeiBaTh copepxaHre TEPMUHOB U
MOHATUI: CEIEKLHUs, COPT, IOPOJa,
HITaMM, JOMECTUKALUs, WIN
0JIOMAIlIHUBaHUE, [ICHTPBl MHOTOO0pa3us
U TIPOMCXO0KJIEHUS KYJIbTYpPHBIX PACTEHUIN
U J)KUBOTHBIX, THOpHIU3aIMs,
UCKYCCTBEHHBIN 0TOOP.

Ha3biBaTh ¥ CpaBHHUBAaTh OCHOBHBIE JTaIlbI
Pa3BUTHUS CEIEKIUH.

H3narate yuenune H. M. BaBunosa o
LEHTpax MPOUCXOKICHUS KYIbTYPHBIX
pacTeHUii; pa3nuyaTh LEHTPBI HA KapTe
MUDA, CBA3BIBATH UX MECTOIMOJIOXKEHHE C
OoyaramMy BO3HMKHOBEHHS JPEBHENUIINX
[UBWJIN3AINN.

CpaBHuBaTh copTa KyJIbTypHBIX
pacTeHHii, TOPO/IbI TOMAIIHUX KUBOTHBIX
U UX JUKUX NpenkoB. OLeHnBaTh poilb
CEJIEKIIMH B 00eCTIeYeHUH
IPO/IOBOJILCTBEHHOM O€30M1aCHOCTH
YeJI0BEeYeCTBa

PackpeiBaTh copepxaHre TEPMUHOB U
MOHSITUI: NCKYCCTBEHHBIN OTOOP,




CxpelllMBaHUE YHUCTBIX JTUHUM.
I ereposuc, wim rudbpuaHAs CUIA.

HepoacrsenHoe ckpeninBanue - ayTOpUAUHT.

Otnanénnas rubpuan3anus 1 e€ ycrexu.
HckyccTBeHHBIN MyTareHes U MoJIydyeHue
NOJIMIIONOB. JIOCTHKEHUS CEIEKIUU
pacTeHHH, )KUBOTHBIX U MUKPOOPraHU3MOB.
Jlemoncmpayuu:

Topmpemur: 1. B. Muuypum, I'. /1.
Kapneuenko, M. ®@. BanoB. Tabruyst u
cxemul: «OTaaneHHas rTHOpUIU3aLs»,
«Paborts! akanemuka M. @. FiBanosay,
«(lonumnonnus». Obopyodosanue: MyIsKA
TUIO/IOB ¥ KOPHEIUIOAOB IUKHUX (POpM 1
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuueckue pabomoi:
Okckypeus «OCHOBHBIE METOBI U
JIOCTH>KEHUS CEJIEKIIUN PACTEHUHN U
JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIUIO,
IUIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIH
Y4aCTOK WJIN TEIUIMYHOE XO035CTBO)
buoTtexHoorNs Kak oTpacib IpOU3BOICTBaA.
['enHas nHxeHepus. JTanbl CO3AaHUS
pexomOuHanTHOU JIHK u TpancreHHbIx
opranu3mMoB. Kiierounas HHXXeHepHsl.
KneTounsle KynbTypbl. MUKPOKJIOHAJIBHOE
pa3sMHOXkeHUe pacTeHui. KitoHnpoBanue
BBICOKOITPOYKTHUBHBIX
CEJIbCKOXO035UCTBEHHBIX OPTaHU3MOB.
DKOJIOrHYecKHre U 3THYECKHUEe MPOOIeMBbl.
I'MO - reneTndecku MOAUPUIIMPOBAHHBIE
OpraHU3MBlI.

Jlemoncmpayuu:

Tabauywvt u cxemvi: «KOOBEKTHI

MacCOBBII 0TOOp, MHIUBUTYAIbHBIN
0T0O0p, FKCTEphEP, OIUIKOPOJICTBEHHOE
CKpELIMBaHUE, YUCTasl JIMHUS, T€TEPO3HuC,
HEPOJCTBEHHOE CKPEILMBaHUE,
HCKYCCTBEHHBI MyTareHes,
nonumionsl. CpaBHUBATH (HOPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
WHUBUIYaJIbHOTO), BUBI TUOPUAU3AIIUN
(61IM3KOPOICTBEHHOM M OTJIAJICHHOM ),
CIOCOOBI OJTyYEHUS TOJIUILION/I0B.
IIpuBOANTE IPUMEPHI JOCTHKEHUM
CEJIEKLIUH PACTEHUN U
JKUBOTHBIXPacKkprIBaTh cosiepkaHue
TEPMHHOB U OHATUN: OMOTEXHOJIOTHS,
KJIETOYHAsI UH)KEHEPUsl, TEHHas
WH)XEHEpUSsl, KIIOHUPOBaHUE,
TpaHCreHHble opranusmsl, ' MO
(reHeTnyecku MOAU(PUIIMPOBAHHbBIE
OpraHu3Msl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK OTpacib
IIPOU3BO/ICTBA, OCHOBHbIE

JOCTHKEHUS] OMOTEXHOJIOTHH B 0071aCTH
IPOMBIIIIEHHOCTH, CEIbCKOTO X035HCTBA
Y MEULUHBI.

[lepeuncnsaTs U xapakTepu30BaTh
OCHOBHBIE METO/IbI U JOCTUKEHUS
OMOVHKEHEePUU.

OO6cyxaaTh HKOJIOTHYECKUE U STHUECKUE
ACTEeKThl HEKOTOPBIX UCCIIEIOBAHUN B
o0acTi OMOTEXHOJIOTUH (KJIOHUPOBAHMS,
HCKYCCTBEHHOTO OIIOI0TBOPEHUS,
HaIpaBJIECHHOTO U3MEHEHUS TeHOMA U
CO3/1aHUS TPAHCTEHHBIX OPTaHU3MOB)




OouotexHonoruny, «Kinerounsle KyiabTypsl U
KJIIOHMpOBaHUe», «KoHCTpyupoBaHue u
IIEPEHOC T€HOB, XPOMOCOM)

Peseps

HUTOro
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TEMATHUYECKOE INTAHUPOBAHUE 11 KJIACC

dayH udrop MaTepuKoB U OCTPOBOB.
DOMOPHOTIOTHYECKUE: CXOJCTBA U Pa3IHUIHs
HMOPHOHOB Pa3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
rOMOJIOTHYHbIE, aHAIIOTUYHBIE,
PYAMMEHTapHBIE OPTaHbl, aTABU3MEI.
MoekymsipHO -OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
METa0O0JIMUECKUX MyTel Y BCeX KMUBBIX
OpPraHU3MOB.

Ne HaumenoBanue paznenoB u | Konuue | IIporpammHoe conep:xkanue OCHOBHBIE BU/IbI JI€TEIHOCTH
TeM y4eOHOro npeamera CTBO o0ydJaronmxcs
4acoB
1 IIpeanocbuIKn BO3HUKHOBEHUS PackpsiBaTh cozep:kaHre TEPMUHOB U
HBOJIFOL[MOHHOMN TEOpUHU. DBOIIOIMOHHAS HOHSATHI: 3BOJIIOLIUS, IEPEXOTHBIE
Teopus u e€ MecTo B Ouosioruu. BiusiHue ¢dopmpbl, puoreHeTHIECKUE PAIBI, BHIIBI-
HBOJIIOLIMOHHOMN TEOPUHU HA PA3BUTHE 9H/IEMUKH, BUJIBI-PETUKTHI, 3aKOH
Oouonoruu u ApyruxHayk. CBuaerenbcTBa 3apOJBIILIEBOIO CXO/ICTBA,
HBOJIIOLUH. OMOreHeTHYECKUIT3aKOH, TOMOJIOTNYHbIE
[TaneoHTONMOTMYECKHE: TOCIEIOBATEILHOCTh | M aHAJOTHYHbIE OPraHbl, PyAUMEHTAapHbIE
MOSIBJICHUSI BUJIOB B OpraHbl, aTaBU3MBbI.
NAJIEOHTOJIOTUYECKOUIIETONUCH, TTepexoaHble | [lepedncnsaTe OCHOBHBIE 3Talbl pa3BUTHUS
bopMmBl. 9BOJIIOLIUOHHON TEOPHH.
OBOJIIOIMOHHAsA OMOJIOTHUS 9 buoreorpaguyeckue: cXoAcTBO U pa3Indne XapakTepu30BaTh CBUIETEIILCTBA

9BOJIIOLIUH: N1aJIEOHTOJIOTUYECKHUE,
ouoreorpaduueckue, SMOPHUOIOTHIECKHE,
CpaBHUTEIbHOAHATOMHYECKUE,
MOJIEKYJISIPHOONOXUMUYECKHE.
[TpuBOoAMTH PUMEPHI TEPEXOTHBIX (HOpM
OpPTraHu3MOB, (DUITOTCHETHYECKUX PSIIOB.
[TpuBoAUTH GOPMYITUPOBKH 3aKOHOB
OMOTEHETHYECKOTO U 3aPOIBIIIIEBOTO
cxozacTBaPackpbIBaTh cojiepKaHue
TEPMHHOB U OHATUN: CUCTEMATHKa,




Hemoncmpayuu:

Hopmpemuwt: K. JIunnei, K. b. Jlamapk, Y.
Hapsun, B. O. Koanesckuii, K. M. bap, 3.
['exkens, . Mromep. Tabauywbt u cxems:
«Pa3BuTHE OPraHUYECKOr0 MHUpa Ha 3emiiey,
penbedHbie Ta0IHIBI «3apOIBIIIH

ITO3BOHOYHBIX XHMBOTHBIX», «Apxeornepm&».

Obopyodosanue: dbuoreorpaduueckas kapra
Mupa; Komuekuus «®opMbl COXpaHHOCTH
MCKOIIAa€MbIX )KHBOTHBIX M PACTEHUIY;
BIIQXKHBIE NpernapaTsl «Pa3Butue
HAaCEKOMOTro», «Pa3BUTHE JATYIIKI
OpomouronHas teopus Y. Jlapeuna.
[IpeanochbuUIKM BOSHUKHOBEHUS JapBUHU3MA.
JBrKyIIME CUIIBI BOJIFOIIMU BUOB 110
HapBuny (M30BITOYHOE PA3MHOXKEHUE TIPH
OTPAaHUYEHHOCTH PECYPCOB, HEOIIPEAEIEHHAS
W3MEHYHBOCTH, 00pH0a 3a CYIIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

CunHTeTnueckasi TeOpus SBOJIOLNH

(CTD) u €€ 0CHOBHBIE TTOJIOKEHHUS.
Hemoncmpayuu:

Ilopmpempui: K. JIunuei, XK. b. Jlamapk, Y.
JapBuH.

Tabnuyvl u cxemor: «Ilonynauuny, «Kapra-
cxema mapuipyta nyremectBus Y. lapBunay,
«Dopmbl OOpHOBI 32 CYIIECTBOBAHHEY,
«EctectBenHbIit 0TO0PY», «MHOr000pazue
COpPTOB pacTeHui», «MHOTO0Opa3ne Moposa
JKUBOTHBIX)

MuxkposBomtorus. [Tomynsmus kak
€AMHUIABU/IA U IBOJIIOIIH.
Hemoncmpayuu:

Tabauywl u cxemoi: «Ilomynsumny,

€CTECTBEHHBIN 1 UCKYCCTBEHHBINH OTOOP.
XapakTepu30BaTh OCHOBHBIE
9BOJIIOIIMOHHBIC UJIEH, KOHLEIIUU U
TEOPUH; CPABHUBATH B3IJIsAIbIHA BUJ U
spomonuto K. Jlunnes, JK.b. Jlamapka, Y.
JapBuHa.

OuenuBath BkIaj JInHHEs B pa3BuUTHE
CUCTEMATHUKH B OOBSICHATH
MPUHIUITBIONHAPHONW HOMEHKIIATYPHI.
XapakTepru3oBaTh COJICPHKAHUE U
3HaUEHUE PBOJIOIMOHHON KoHIenuu XK.
b. Jlamapka.

OrneHuBaTh €CTECTBEHHO-HAYYHBIE U
COIMAIbHO-9KOHOMUYECKHE
MPEINOCHUIKY BO3SHUKHOBEHHS
3BOIIOMOHHOM Teopun Y. [lapBuHna.
PackpsiBaTh coaep:kaHue 3BOJIOLMOHHON
teopunY. /[apBuHa; cpaBHUBATH
HEONPEAEIEHHYIO U ONPEAEIEHHYIO
M3MEHYMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp, POpMBI OOPHOBI
3a CYIIECTBOBaHHUE.

OrnuchIBaTh MOJTOKEHUS] CHHTETHUECKOU
teopuu 3Bomtonuu (CTD) u 00bACHATD e€
3HaueHue Ansounoaoruu PackpbiBaTh
coJiepKaHue TEPMUHOB U MOHSTHMA:
MHUKPOIBOJIOIS, BUJI, KpUTEPUH BHUJIA,
apea,monysius, TeHO(OH I, MyTalluH,
KOMOWHAIIUH T€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYECKYIO €TUHUILY U IIEJIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY. BbIiensaTh
KpuTepuu Buaa (Mophoioruueckui,
busnonornueckuii, OMOXUMHUYECKUH,




«MyTannoHHasi U3MEHYUBOCTHY.
Obopydosanue: MUKPOCKOII, MUKpOIIpenapar
«dpo3odunay (Hopma, MyTaruu
(OPMBIKPBUIBEB U OKPACKH TEJa), MOAEIb-
anmuinkanus «llepekpéct xpomMocom».
Jlabopamopuvie u npakmuyeckue padomoi:
JlaGopaTtopnas pabora Ne 1. «CpaBHEeHHE
BUJIOB TI0 MOP(OJOTHUECKOMY KPUTEPHIO
JBuxyinue cuibl ((aKToOpbl) SIBOITIOIHUH
BHJIOB B ITpupoJie. MyTallMOHHBIN IIpoLece U
KOMOHMHATUBHASI U3MEHUYHUBOCTb.
[TomysIIMOHHBIE BOJTHBI M IPEH( TeHOB.
W3omasmus 1 MUrpanus.

Hemoncmpayuu:

Tabauysl u cxemul.: «J{BUXKYIINE CUIIBI
ABOJIFOLIUN»

EcrecTBeHHbII 0TOOp - HaNpaBISIOIUI
(hakTOp IBOIOIUH.

®opMBbI ECTECTBEHHOTO 0TOOpA.
Hemoncmpayuu:

Tabauywl u cxemvl: «ECTeCTBEHHBIN 0TOOPY,
«boprba 3a cymiect [IpucnocobneHHOCTH
OpraHU3MOB KaK pe3yJbTaT SBOJIIOIHUH.
[Tpumepsl pUCTIOCOOIEHUH Y OPTaHU3MOB.
Apomopdo3bl U HANOaIANITALUH.

Bun u Bunoobpa3oBaHue.

Kputepuu Buga. OcHoBHBIE (hOPMBI
BUJI000pa30BaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Hemoncmpayuu:

Tabauywl u cxemwl: «IIpucmocoOIEHHOCTD
OpranusMoBy, «I" eorpapudeckoe
BUJI000pa3oBaHney, « IKOIOTHUECKOe
BUZ000pa30BaHME.

TeHETUYCCKHI, YKOJIOTHYCCKUM,
reorpauecKuii) U MPUMEHATh KPUTEPUU
JUIsl OTIMCaHMsI KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYISIIHIO KaK
CTPYKTYPHYIO€IUHUILY BH/1a U SBOJIIOLIUY.
OnwuceIBaTh MOMYJISIUIO IO OCHOBHBIM
IIOKa3aTessiM: COCTaB, CTPYKTypa
PackpsIBaTh cosepkaHie TEPMUHOB U
HOHATHUI: KOMOMHATHUBHAs U3MEHYHUBOCTb,
MyTAaIllH, MyTallMOHHBIH Mpolecc,
HOMYJISLIMOHHBIE BOJHBI, Jpeii( reHoB,
U30JISIHS, MUTPpAIU. XapaKTeprU30BaTh
3JIeMEHTapHbIE (PAKTOPBI S3BOIIOLUU:
MYTaIlMOHHBIN MPOLIECC, KOMOMHATHBHAS
U3MEHYUBOCTD, MOMYJISILIMOHHbIE BOJIHBI,
npeii¢ TeHOB, N30SI, MUTPALIHSL.
YcTaHaBAMBaTh NPUYMHHOCIE/ICTBEHHbBIE
CBSI3U MEXKIY MEXaHHU3MOM U
Pe3yabTaTOM JEHCTBUS ABHIKYIIIMX CHIT
(31eMeHTapHBIX (PaKTOPOB) IBOJIIOLIUU
PackpsIBaTh coepkaHie TEPMUHOB U
MOHSITUIA: €CTECTBEHHBIN 0TOOp, O0pbOa
3a cymiecTBoBaHue. ONuchBaTh
MEXaHU3M JIEHCTBHSI €CTECTBEHHOTO
otbopa.

XapakTepu3oBaTh POPMBI €CTECTBEHHOTO
otOopa (ABIKYIIHHI, CTAOUITU3UPYIOLTUHT,
JU3PYITHUBHBIN) U CPABHUBATH UX MEXKIY
COOOH.

Xapaktepu3oBath 00ps0Yy 3a
CYIIIECTBOBAHHE U CPABHUBATH €€ BHUIBI
(MexBU10Basi, BHYTPUBH10Basi, 6opbba C
HeOJIaronpusTHBIMU (aKTOpaMu
BHEIIHEN cpenbl) PackpbiBaTh




Obopyoosanue: komnekuus «lIpumepsl
3alIUTHBIX PUCTIOCOOJICHUH Y
YKUBOTHBIX»,BOBAHHE)

KOJIJICKIMSI HACEKOMBIX C pa3IMYHBIMU
TUIIAMU OKPACKU; HaOOp MJIOI0B U CEMSIH.
Jlabopamopnuvle u npakmuyecxkue
paoomot:

JlaboparopHnas pabota Ne 2. «Onucanue
MPUCTIOCOOICHHOCTH OPraHU3Ma U ee
OTHOCHTEJIBHOTO XapaKTepa
Maxkpo3BotOLHS.

®opMbI HBOITIONUH: (pHUIeTHYECKAs,
JTUBEPreHTHas, KOHBEpreHTHas,
napayiensHas. HeoGpatumocTs 3BomOnMN.
[TpoucxoxaeHne OT HeCeIualIu3UPOBAHHBIX
MIPEJIKOB.

[Tporpeccupytoias criennanTu3ams.
AnanTuBHas pajuanus.

Hemoncmpayuu:

Ilopmpemui: A. H. CeBepuos.

Tabnuywsl u cxemol: «ApomMopdo3b»,
«Mnnoananrtarumny, «O0IIas 1ereHeparus.
Obopyoosanue: monens «OCHOBHBIE
HaIPaBIIEHUS IBOIIOLNNY; 00bEMHAS MOJIETTh
«CTtpoeHue roJJOBHOTO MO3Ta TIO3BOHOYHBIX)»

coJiep;KaHue TEPMUHOB U MMOHATHI:
IpUCIOCOOICHHOCTD,
MOKPOBUTEIbCTBEHHAS U
IpeocTeperaias okpacka,
MacCKHPOBKa, BU1000pa3oBaHHeE.
OnwuceIBaTh MEXaHU3M BOSHUKHOBEHHS
MPUCTIOCOOICHUN Y OpraHU3MOB.
BrIsSBISATE IO M300paXEHUSIM, Ha YKUBBIX
U (UKCHPOBAHHBIX IpernapaTax MpUMEpBI
IPUCTIOCOOTIEHHOCTH PACTEHUM U
YKUBOTHBIX K YCIIOBUSIM CpeJibl OOMTaHMUS,
JI0Ka3bIBaTh OTHOCUTEIIHHYIO
1eJ1eCO000Pa3HOCTh MPUCIIOCOOTCHHIA.
XapakTepu3oBaTh CIOCOOBI U MEXAHU3MBI
BUJI000pa30BaHuUs; OMKUCHIBATH U
CpaBHUBATh OCHOBHBIC (hOPMBI
9KOJIOTUYECKOTO U
reorpaduyecKOroBU000pa3oBaHus
PackprIBaTh coepkaHie TEPMUHOB U
HOHATHUI: Makpo3BOJIIOLMS, (pUTOTeHE3,
OMOJIOTMUECKUI TPOTrpecc U perpecc,
apomopho3, uAroaaaNnTaIus, o0IIast
JiereHepalysi, aJIarTHBHAS Paluallysl.
XapakTepu3oBath (HOpPMbI IBOTIOLIUH.
BoisiBnsaTe apomopdo3bl 1
UANOATANTAIUN Y PACTCHUH U )KHUBOTHBIX.
CpaBHuBaTh OMOJIOTHYECKUI ITpOrpecc 1
Ouonornyeckuii perpecc, apomopdos,
WIM0AIANITAIINIO M OOIIYIO JIeTeHEePAITHIO.
BrIsSBISTE B3aUMOCBSI3H MEXKAY MYTAMU U
HaIpaBJICHUSIMH BOJIIOIUH Y PACTEHUH 1
YKUBOTHBIX

Bo3nukHOBeHHE U pa3BUTHE
JKA3HU Ha 3emiie

ﬂOHay‘-IHLIe MMPEACTABJICHUS O 3apOKACHUN
KU3HU. HaquLIe TUITOTE3bl BOBHUKHOBCHU

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUH: KpeallnOHNU3M, a0HOTEHE3,




KU3HU Ha 3emiie: abuoreHe3 unaHcrnepMusl.
XuMHUecKask 3BOJIOLHA.

AOUOTeHHBIN CHHTE3 OPraHUYECKUX BEILIECTB
13 HEOPTaHUYECKHX.

DKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKOHN HBOJIOLIUU.

HauanpHbIe STarbl OMOJ0THYECKON
spomonuu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHHE NPOTOKJIETKU. [IepBbie
KJIETKHM U UX 3BotoLUsA. PopMUpOBaHUE
OCHOBHBIX TPYIII )KHBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemeoi.:

®. Penu, JI. ITactep, C. Mumiep, A. 1.
Omnapum, I'. FOpu.

Tabauywvl u cxemvi: «BOZHUKHOBEHNE
CoitHeuHOM cucTeMbl», «Pa3Butune
OpraHu4ecKkoro mupay, «PacturenbHas
KJIeTKay, «KMBOTHAs KIETKa»,
«IIpokapuoTnyeckas KJIE€TKa»

Pa3Butue xu3HM Ha 3eMJie 1o 3paM U
nepuonam. Karapxeit. Apxerickas u
nporepo3orckas dpsl. [Taneo3oiickas spa u e€
HepUobl: KeMOPHUICKUI, OpTIOBUKCKUA,
CUJIYPUNCKUH, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.
Me3o30iickas opa U €€ epruoabl: TPUACOBBIN,
FOPCKHUIA, MEJIOBOM.

KaiiHo30iicKas 3pa u €€ nepuosl:
MMaJICOTC€HOBBIM, HEOTCHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTeprucTHKA KIMMaTa U re0JI0THYeCKUX
niporieccoB. OCHOBHBIE ATAMbl SBOJIIOLUU

BUTAJINU3M, ITAHCIIEPMHUSI, OHUOTI033,
KOallepBaThl, MPOOMOHTHI, CAMOHOTEHE3.
XapakTepu3oBaTh METO/Ibl U3YUYECHHUS
MCTOPUYECKOTO MPOIIIOro 3eMIIH.
[lepeunciaATb OCHOBHBIE 3TAIbI
XUMUYECKON NOMOJIOTHUECKOU
3BOJIIOLIMH.

H3narate copep:kaHue ruroTe3 U TEOPHl
BO3HUKHOBEHUSI KU3HU Ha 3eMJie
(kpearmoHu3Ma, CaMOIIPOU3BOIHLHOTO
3apOXKACHUS (CIIOHTAHHOTO),
nancriepmuu, runore3sl PHK-Mupa).
OnuceiBath 3kciepuMenTsl C. Musnepa
u . FOpu 1o nosydeHnio opraHuyecKux
BEILECTB U3 HEOPraHUYECKUX MYyTEM
aOMOTreHHOI'0 CUHTE3a

PackpsiBaTh coaepkaHre TEPMUHOB U
MOHSITUI: DOH, dpa, MepUuo, apoMopdo3sl,
UM0aanTalun. 3HaTh
MOCJIEIOBATEIBLHOCTh Y0HOB: KaTapxew,
apxeii, mpoTepo30i, paHepo30ii; p:
apXxeucKas, IpoTepo30KCKas,
Iaje030McKas, Me3030MCKasl,
KaifHO30MCKas; Mepro0B KeMOPUIICKHIA,
OPJIOBUKCKHUI, CHITYPUHCKUIA, IEBOHCKHU,
KAMEHHOYTOJIbHBIH, IIEPMCKUH,
TPUACOBBIN, FOPCKHUI, METOBOM,
M1aJIEOr€HOBBINA U HEOTE€HOBBIH,
AHTPOIOT€HOBBIM.

XapakTepru30BaTh OCHOBHEIE COOBITHS B
Pa3BUTUHU OPraHUYECKOTr0 MUpPa MO 3paM U
IepUOJaM reoJIOTUYECKON UCTOPUH;
ATaIbl Pa3BUTHS PACTUTEIBLHOTO U
YKUBOTHOTO MUpa. Bei1euTh ri1aBHbIC




PacTUTEIBHOTO U KUBOTHOTO MHPA.
Apomopdo3bl y paCTeHHI U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHHUE TPYIIIT
JKUBBIX OPraHU3MOB.

Hemoncmpayuu:

Tabnuywl u cxemol: «PazBurne
OpPraHUYECKOT0 MHUPay», FEOXPOHOJIOTHYECKast
Tabnuna; Komuiekus «DopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX M PACTCHUID.
Jlabopamopnvle u npakmuyeckue padomaoi:
[TpakTuueckast pabota Ne 1. «/3yuenue
MCKOIIAeMbIX OCTATKOB PaCTEHUM U
JKUBOTHBIX B KOJUICKIIHSIX ).

OKcKypeus «IBOJIIOLHS OPraHU4YECKOIo MUpa
Ha 3emJie» (B ecTeCTBEHHOHAYYHBIN
WIMKpaeBeIUECKUN My3eil)

Cucrema OpraHm4eckoro Mupa Kak
oTpaxkeHue BooIUnd. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB.
Hemoncmpayuu:

Tabauywl u cxemwvr: «CoBpeMeHHasi CUCTEMA
OpPraHUYECKOr0 MUPa»

OBOJIOLUS YeTIOBEKa. AHTPOIOIOT S KaK
Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOKICHUH YeJloBeKa. MeToabl
n3y4yeHus anTpornoreHesa. CxoacTsa u
paszuyus 4eJIOBEeKa M )KUBOTHBIX.
CucremMaTnuecKoe Moja0KEHNE YEIOBEKa.
Hemoncmpayuu:

Topmpemuwi: Y. JlapBuH.

Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMUYECKUX YEepT CTPOCHHUS YEIOBEKa U
YEJI0BEKOOOPA3HBIX 00€3bsHY.
Obopyoosanue: CICTIKU WIA N300paKCHIS

apoMop(o3bl pacTeHUH U )KUBOTHBIX.
CpaBHuBaTh MeX11y cOO0M
IIPEICTaBUTENIEH CUCTEMATUYECKUX TPYIIIT
OpPraHU3MOB, BBISBISATH YEPTHI
YCIIOKHEHHUS U MPUCTIOCOOIEHHOCTH K
YCIIOBUSIM KU3HU

PackpeiBaTh copepxkaHue TEPMUHOB U
HOHSTUN: CUCTEMATHUKA, NCKYCCTBEHHAs U
€CTeCTBEHHas Kiaccupukanus, OMHapHast
HOMEHKJIaTypa, IPUHIUI
UEPAPXUUHOCTH.

XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
OpPraHUYECKOT0 MUpa

PackpeiBaTh copepxaHre TEPMUHOB U
HOHSITUIA: aHTPOIIOJIOTUS, AHTPOIIOT€HE3,
4enoBek pasymusblii (HOmMo sapiens),
IPSIMOXOKIECHHUE, BTOPAsi CUTHAJIbHAs
cucreMa.

[lepeuncnsTs 3a1a4u aHTPOIIOIOTHH,
JTalbICTAHOBIICHUS U PA3BUTHS
MPEJCTABICHUN O TPOUCXOKICHUHN
YEJI0BEKA.

W3naratb 0OCHOBHBIE MOJIOXKEHUS TEOPUU
Y. /lapBuHa, KpUTUYECKU OLICHUBATH
HEHAY4YHYI0 HH(OPMALIHIO O
IIPOUCXOXKIEHNUN YEIIOBEKA.

3HaTh CUCTEMATHUYECKOE MOJIOKEHUE
Bu1a HOMO sapiens, nepeuucnsaTs ero
MOP(OJIOTO-aHATOMHUYECKHE TTPU3HAKT
pa3HOTo YpOBHs (THUII, KJIacc, OTPSIA U
Jp.).

VYcTaHaBnMBaTh YEPTHI CXOJICTBA U
pa3nuuuii 4yenoBeKa U )KUBOTHBIX.
OOBSACHATH U OLICHUBATh 3HAYCHUE




KaMEHHBIX OpYAUIl

NEPBOOBITHOTO YEJIOBEKA: KAMHHU- YOTIEPHI,
pyouna, ckpebiia

JBuoxkytue cuibl (pakToOphl) aHTPOIIOTeHE3A.
HacnencrBeHHas ©3MEHYMBOCTh U
ecTeCTBeHHbIH 0TOOp. OOIecTBeHHBIH 00pa3
KU3HH, U3TOTOBJICHUE OPYIUN TPya,
MBIILIEHUE, PEYD.

Hemoncmpayuu:

Tabauysr u cxemwvl: «CpaBHEHUE
AHATOMUYECKUX YEepT CTPOCHHUS YEIOBEKA U
YeJI0BEK0OOpa3HbIX 00e3bsiH», «OCHOBHBIC
MeCTa NaJeOHTOJIOTHYECKUX HAXOI0K
IIPEIKOBCOBPEMEHHOT'O YETIOBEKA.
O6opynoBanue: Mmyispku «[Iporcxoxaenue
4esi0BeKa (MaJ€OHTOIONMYECKIE HAXOAKH )»
OcCHOBHBIE CTaIUU U BETBU 3BOJIOLUU
YyeJIoBeKa: aBCTPAIONUTEKH, UenoBek
ymenslid, YenmoBek npaMoxoasmui, Yemosek
HEaHJepPTAIbCKUI, YenoBeK pa3yMHBbIiI
COBpeMEHHOro Tura. Haxoaku uckomnaeMbix
OCTaHKOB, BpeMsl CyILI[ECTBOBaHUsI, 001aCTh
pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3Ta,
00pa3 KU3HU, OpyIusl.

Hemoncmpayuu:

Tabauysl u cxemoi: «OCHOBHBIE MECTa
MAJICOHTOJIOTUYECKUX HAXOJIOK MPEAKOB
COBPEMEHHOTO YeJI0BEKay, «JIpeBHeimue
moany, «Jpesaue moan», «llepsbie
COBpEMEHHbIE JTIoAn». OO60pyAOBaHKeE:
myssku «lIporcxoxaeHne yenoBeka»
(OrOCTBI aBCTpANIONUTEKA, MUTEKAHTPOIIA,
HeaHiepTaiblia, KPOMaHbOHIIA); CICTKU WU
N300paXeHNs] KAMEHHBIX OpYAMI

HAyYHBIX 3HAHUU O MPOUCXOKICHUN
YyeJIoBeKa JJIs IOHUMAHUS MECTa U POJIH
YeJI0OBEKa B IPUPOJIE

PackpsiBath cosiep>kaHre TEPMUHOB U
MOHATUH: (haKTOPBI AaHTPOTIOTEHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
opyauitHas ACATEIBHOCTD,
OJTUMOP(HU3M.

XapakTepu30BaTh ABUKYIIHE CUIIBI
(dakxTopsr) aHTpOTIOTEHE3A:!
OMOJIOTUYECKHE U COLIMANIbHEIE,
CpPaBHUBATh UX MEXAY COOOMU
PackpriBaTh cosiep)kaHle TEPMUHOB H
IOHATUM: aBCTPAJIONIUTEK, YETIOBEK
YMEJbIH, YEJIOBEK MPSIMOXOIAIINIM,
HeaHJepTaJiell, KpOMaHbOHEII,
HEOJIUTHYECKAsi PEBOJIIOLIMS,
NEePBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPaBHUBATH MEKITY
c000M OCHOBHBIC CTaAUN YBOIOIUU
YEJIOBEKA: XPOHOJIOTHYECKUN BO3PACT,
apeaj pacrpoCTpaHeHus, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HU U OPYIUs
Tpyna

PackpsiBaTh cosiepskaHre TEPMUHOB U
MOHSATUM:pachl, pacoreHes, conual-
TAPBUHU3M, PACcU3M, METHCAITHSI.
XapakTepu3oBaTh U CPAaBHUBATH
MIPEJICTaBUTENICH YEJTOBEUYECKUX pac,
pacKpbIBaTh MPUYUHBI U MEXaHU3MBI
pacorenesa, mepeuncysTh U IPUBOINUTH
PUMEPBI MIPUCTTIOCOOICHHOCTH YeI0BeKa
K YCJIOBHSIM CPEJIbl, IPUMEPHI
MPHUCIIOCOOUTEILHOTO 3HAYCHHSI PACOBBIX




MEepPBOOBITHOTO Y€JIOBEKa: KAMHHU- YOTIIEPHI,
pyOua, ckpebna

Yenoseueckue pacbl. OCHOBHbIE 0OJIbIITHE
pachl: eBpolieon iHas (eBpa3uiickas), Herpo-
aBCTpajyioniHas (dKBaTOpHaIbHAs),
MOHTOJION/THAS (A3UATCKO -aMEPUKAHCKAas).
YepThl MpUCTIOCOOICHHOCTH MPEACTaBUTENEH
YeJIOBEUYECKUXPAC K YCIOBUSIM
cyiecTBoBaHus. EAMHCTBO YenoBeuecKux
pac. Kputnka conmansHOro JapBHHH3MA H
pacuszma.

Hemoncmpayuu:

Tabauyvl u cxemvi: <YenoBeUYECKUE Pachh»

IIPU3HAKOB.

Jloxa3biBaTh €1MHCTBO BUaa HOMO
sapiens, Hay4HYI0 HECOCTOSATEIbHOCTh
pacoBBIX TEOPUH, UJEH COLUATIBHOTO
JlapBUHU3MA U pacu3ma

OpranusMsl 1 OKpyKarouias
cpena

DKoJorus Kak Hayka. 3aJauu U pas/iesbl
HKOJIOTHH.

MeTo/1pl SKOIOrMUECKUX MCCIIEA0BaHU.
DKOJI0rM4ecKOe MUPOBO33PEHUE
COBPEMEHHOT0 YeJIOBEKa.
Hemoncmpayuu:

Ilopmpemeoi: A. I'ymOonbarT,

K. @. Pynbe, O. I'ekkens.

Tabnuywvl u cxemol: kapta «I[IpupoiHbIe 30HbI
3emiun» Cpezibl OOMTaHUSI OPraHU3MOB:
BOJIHAsl, HA3EMHO-BO3/1yIlIHAs, TOUYBEHHAA,
BHYTPH- OPraHU3MEHHAS.

Oxonoruyeckue paxtopsl. Knaccudukaus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKHE,
OMOTHYECKHE U aHTPOIIOTCHHbIE.

JleiicTBuE 9KOIOTUYECKUX (PAKTOPOB

Ha OpPTaHU3MBbl.

Hemoncmpayuu:

Tabnuysl u ¢ AbGnotnyeckue pakTopbl: CBET,
TeMIIepaTypa, BIaXKHOCTb.
doronepuoauzm.IIpucnocodnenns

PackpeiBaTh copepxaHre TEPMUHOB U
HOHATHI: 9KOJIOT U, T10JIEBbIE
HAOJIOZICHUS, SKCIIEPUMEHTHI,
MOHHMTOPHHT OKPY’KaIOIEH Cpebl,
MOJIETMPOBAHHUE, SKOJIOTHUECKOE
MHUPOBO33pEHHUE.

[IepeuncisaTs 3a7a4u KOJIOTHH, €€
pa3zelibl UCBSI3U C IPYTUMH HaYKaMHU.
XapakTepru3oBaTh METOJIbI
9KOJIOTMYECKHUX UCCIIEA0BaHNN
PackpeiBaTh copepxaHie TEPMUHOB U
HOHATHI: cpesla oOUTaHus,
JKOJIOTHYecKne (hakTopbl,
OMOJIOTUYECKU ONITUMYM,
OTPaHUYMBAIOIIUHN (JIUMUTHPYIOIINA)
daxTop.

XapakTepu30oBaTh YCIOBUS CPel
OOUTaHUsI OPraHU3MOB;
KJIaCCU(UIIMPOBAThH U XapaKTepU30BaTh
9KOJIOTHYECKHE (PaKTOPhl: a0MOTHYECKHUE,
OMOTHYECKUE U AaHTPOIIOTCHHBIE.




OpPraHU3MOB K JIEWCTBUIO a0MOTUYECKUX
dakTopoB. bruomornyeckue puTMBI.
Hemoncmpayuu:

Tabauysr u cxemovl: «POTONEPUOAUZIM.
Jlabopamopnsie u npakmuueckue padoomol:
Jlaboparopuas pabora No 3.
«Mopdomnoruueckre 0COOEHHOCTU PacTeHU
U3 pa3HBIXMECT oOuTaHus». Jlaboparopuast
pabota Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB Koyieycayxemsbl. «Cpepl
oOuTaHus

OpraHU3MOBY

buotnueckue daxktopsl. Buabl OuoTnueckux
B3aUMOJICVCTBUM: KOHKYPEHLIUS,
XHUIIHAYECTBO, CHUMOMO03 U €r0 JOPMBI.
[Tapa3zutusm, Koonepanus, MyTyaliu3Mm,
KOMMEHCAIIU3M (KBapTUPAHCTBO,
HaxJIeOHUYECTBO).

AMeHcalu3M, HeUTpaiu3M. 3HaueHne
OMOTHUYECKUX B3aUMOIEHCTBUHA s
CYIIIECTBOBaHUSI OPTaHU3MOB B MIPUPOTHBIX
cooO1iecTBax.

Hemoncmpayuu:

Tabnuywl u cxemol: «lIumeBple LEMM»

DKOJIOTUYECKHE XapAKTEPUCTUKU MOMYJIALINH.

OCHOBHBIE TIOKA3aTeNU MOMYJISLNN:
YUCJIIEHHOCTb, INIOTHOCTh, POXKIAEMOCTH,
CMEPTHOCTb, PUPOCT, MUTpaLus. J(uHamuka
YUCJICHHOCTH TOMYJISAINH U €€ PETYIISIH.
Hemoncmpayuu:

Tabauywl u cxemwr: «llomymsiumy,
«3aKOHOMEPHOCTH pPOCTa YMCIEHHOCTH
MOMYJSIUY UHDY30pUU-TYPETbKI.
Jlabopamopuvie u npakmuueckue pabomul:

OnuceIBaTh JeMCTBUE KOIOTHYECKUX
(dakTOpOBHA OPTAHU3MBL.
XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS
Y JKU3HE/ICATEIIbHOCTH PACTCHUH U
KUBOTHBIX Pa3HbIX Cpe]l OOMTaHUS
PackpsIBaTh coepkaHie TEPMUHOB U
MOHATUI: a0MOTHYECKHE (PaKTOPHI,
¢doroneproan3M, OMOIOTUIECKHE PUTMBI.
AHanu3upoBarth JieiicTBHE CBeTa,
TEMIIEPATyPhl, BIAKHOCTH Ha OPTaHU3MBI
U IPUBOJUTH IIPUMEPHI
pUCIOCcOOJICHHOCTH OPTaHU3MOB.
[IpoBouTh OHOIOrHMYECKUE HAOIIOACHUS
1 0(OPMIIATH PE3YNIbTAThl MPOBEIEHHBIX
HaAOJIFOICHUNA

PackpsIBaTh coepkaHie TEPMUHOB U
HNOHATHI:0noTHYECKHEe (PaKTOPHI,
XHUITHIYECTBO, MTAPAZUTH3M,
KOHKYpPEHLUS, MyTyallu3M, CHMOHO03,
KOMMEHCAJIN3M, HaXJ1eOHHYECTBO,
KBapTHPAHCTBO, aMEHCAIIH3M,
HEUTPaIU3M.

XapaxkTepu3oBaTh OMOTHYECKUE (PaKTOPHI
Y BUJIBIB3aIMOOTHOIICHUN MEXKITY
OpTraHu3MaMH; IPUBOIUTH IPUMEPHI
B3aUMHOMN MPUCTIOCOOIEHHOCTH
opranu3mMoB. CpaBHHUBATh MEX1y cOOOM
BU/IbI OMOTUYECKUX B3aMMOICHCTBHIMA
opranu3MoBPacKkpbIBaTh coqepkanne
TEPMHUHOB U TIOHATHA: TOMYJISALIHS,
YHCIICHHOCTb, TUIOTHOCTh, PO’KIaEMOCTh,
CMEPTHOCTb, IPUPOCT, MUTpALIUS,
JTMHAMUKA YACIICHHOCTH TTOMYIISIINH.
XapakTepu30BaTh OCHOBHBIE OKA3aTEIH




[TpaxTrueckas padota Ne 2. «Iloacuér
MJIOTHOCTHU MOMYJISIIUNA Pa3HbIX BUIOB
pacTeHui»

U DKOJIOTUYECKYIO CTPYKTYPY MOIYJISIIIHH;
OTHMCHIBATH MEXAHU3MBI PETYJISIIUN
YHCJIEHHOCTH MOMYJISIIIUH

CooOmiecTBa 1
JKOJIOTUYECKUE CUCTEMBI

Coo011ecTBO OPraHU3MOB - OHOIIEHO3.
CtpyKTypbl OHOIIEHO3a: BUI0BAa,
POCTPaHCTBEHHAs, TpopruecKasi (IUIIEBas).
Buapl-1oMUHaHTHL.

CBs13u B OHOIICHO3E.

Hemoncmpayuu:

Tabnuywl u cxemol: «llumeBpie emm»,
«buoI1IeH03: COCTaB U CTPYKTYypay.
Obopyoosanue: MOIETb-aNTITUKALIAS
«TunuyHble OUOLIEHO3BI»; repOapHii
«PacTurenpHbIE COOOIIECTBAY;

Kosutekuus «buoieno3» Jkonoruueckue
cucteMsl (3kocuctemsl). [TonsTre 06
HKOCUCTEME U OMOTEOIIEHO3E.

@ 5KOCUCTEMBI: TPOAYLEHThI, KOHCYMEHTHI,
PENYLICHTHI.

KpyroBopot BemiecTsB 1 MOTOK 3HEPTUHU B
HKOCUCTEME.

Tpoduyeckue (MuuieBbie) ypOBHU
AKOCUCTEMBI. [InieBple nenu u ceTu.
OcHOBHBIE TTOKA3aTEJIN IKOCUCTEMBI:
Oounomacca, MpoOAYKLHUsA. DKOJIOTHIECKUE
MUPAMUJIBL: TIPOYKIIUH, YUCIEHHOCTH,
o6uomaccel. CBOICTBA IKOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJISIINS, pa3BUTHE.
Cykueccusi.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu, B. H. Cykaués.
Tabnuywvl u cxemol: «IlpupoaHsie
coobuiectBay, «Llenu nutaHus»,
«DKOJIOTHYeCcKasi MUPaMUIa»yHKIIMOHAIIbHBIE

PackpsIBaTh coep:kaHie TEPMUHOB U
HOHATHUI: OMOLIEHO3, IKOCUCTEMA,
OMOTEOI1ICeHO3, BU/IbI-TOMUHAHTHI,
9KOJIOTMYECKash HUILA. XapaKTepu30BaTh
OuoreHo3 (coo0IIeCTBO), €T0 BUIOBYIO,
IPOCTPAHCTBEHHYIO U TPO(YUUECKYIO
CTPYKTYPBHI.

OOBACHATH POJIb KOMIIOHEHTOB
OMoIIeHO3a B TIOIJICP>KAHUH €0
CTPYKTYPBI U CYLIECTBOBaHMS Ha
onpeaenéHHoi repputopun. OOBACHATH
OMOJIOTNYECKUN CMBICIT IPYCHOCTH
WIMCTOBOM Mo3auku. CpaBHUBATh
KOMITOHEHTbI OMOLIEHO30B, UX BHJIOBYIO,
IPOCTPAHCTBEHHYIO M TPOYUIECKYIO
CTPYKTYPBI, CBS3U MEX/Y OpraHu3MaMH
PackpsIBaTh cosepkaHie TEPMUHOB U
HOHATHI: SKOCcHcTEeMa, GMOTe0IIeHO3,
IPOJIYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
TpoduUecKrue ypoBHH, MUILEBASLENb U
CeTb, IKOJIOTHUECKUE MHPAMUJIBI,
6uomacca, MpOAYyKLHUs, CYKIIECCHUS.
XapakTepHu30BaTh CBOHCTBA YIKOCUCTEMBI
(e€ ctocoOHOCTB K JUTUTEIBHOMY
CaMOTIOJJIEPIKaHUI0, OTHOCUTEIHHO
3aMKHYTBII KpyrOBOPOT BEIIECTB,
HE00XOIMMOCTb MTOTOKA YHEPTHUH).
CpaBHMBaTh NaCTOMIIHBIE U JIETPUTHBIE
MUIIEBbIC [ENH, TPOPHIECKUE YPOBHH
9KOCHCTEMBI.

PaznuuaTh nupaMusl NpOayKINH,




KOMITOHEHTHI

[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI PEK U
03€p. DKOCcHUCcTEMa XBOMHOTO WIIH
HIMPOKOJIMCTBEHHOTO Jieca
Hemoncmpayuu:

Tabnuywl u cxemul: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKocucTeMa
XBOMHOTO Jieca», «bHOIIeH03 BOJOEMAY.
Obopyoosanue: Tepdapuu U KOJJICKIIUU
pacTeHuii U )KUBOTHBIX, IPUHAICKAITIX K
pa3HbIM SKOJOTHYECKUM IpyHIaM OJHOrO
BUJA

AHTPOIIOT€HHBIE YKOCUCTEMBI.
ATpPOIKOCHCTEMBL.

Ypboakocucremsl. buonoruueckoe u
XO03s5IMCTBEHHOE 3HAUCHHE arpOdIKOCUCTEM U
yp6oskocuctem. buopaznoobpazue kak
(bakTop yCTONYMBOCTH IKOCHCTEM.
CoxpaHenue OMOJIOrHYECKOro pazHooOpa3us
Ha 3emuie.

Hemoncmpayuu:

Tabauyst u cxemovl: «ATPOIICHO3Y.
Obopyoosanue: xomnekus «Bpenurenu
BOXHEHIINX CEIbCKOX03IHCTBEHHBIX
KylnbTyp» Yuenue B. . Bepnanckoro o
ouocdepe. ['paHu1ibl, COCTaB U CTPYKTYpa
ouocdepsl. )KrBoe BenecTBO U ero PyHKIHUH.
OcobenHoctu 6uocheps! Kak ri1o0anbHOMI
HKOCHCTEMBI.

JluHamMuveckoe paBHOBECHE U 00paTHast CBA3b
B Onocdepe.

Hemoncmpayuu:

Ilopmpemeui: B. 1. BepHanckuii.

Tabauywl u cxemol: «O0OIIAs CTPYKTYpa

UPaMU/Ibl YUCICHHOCTH U MUPaMU/IbI
Oromacchl.

CocTaBiATh LENH U CETU MUTAHUSL.
[IepeunciATs CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJISALIUS, pa3BUTHE
(cykneccus).

OnuceIBaTh MEXaHU3M MOAJIEPIKAHUS
pPaBHOBECHS B 3KOCHCTEMAX.
XapakTepu30BaTh CYKLECCUHU, BBISBIIATD
IPUYMHBI U O0LIME 3aKOHOMEPHOCTH
CMEeHBbI 3KocucTeM PackpeiBaTh
CoJiepKaHUE TEPMHUHOB U MIOHATHMN:
BOJIHBIE SKOCUCTEMBI, OMOT€OLIEHO3BI,
(UTOIUIAaHKTOH, 300IUIAHKTOH, OEHTOC,
rymyc. [IpuBoIuTh puMepsb! NPUPOIHBIX
3KOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIE
9KOCUCTEMBI; OpraHu3Mbl, oPackpbIBaTh
COJIepKaHUE TEPMUHOB U MOHATHM:
AHTPOIIOTEHHAs SKOCUCTEMA,
arposkocucrema, ypoo3kocucrema,
6uopazHoobpaszue.

XapakTepu30BaTh arpo3KOCUCTEMBI U
ypOOIKOCHUCTEMBI, OCOOEHHOCTH UX
CYLIECTBOBAHMS.

[IpuBoaNTE IPUMEPBI AHTPONIOTEHHBIX
9KOCHCTEM CBOEH MECTHOCTH, OITMCHIBATh
UX BHJIOBOM COCTaB U CTPYKTYPY.
CpaBHUBATh COCTaB U CTPYKTYPY
IPUPOJIHBIX IKOCUCTEM U arpO3KOCUCTEM,
arpo3KOCHUCTEM U
ypbosKkocucTeMOpasyrolie pa3Hbie
Tpouueckue ypoBuu PackpbiBaTh
COJIEp’)KaHNE TEPMUHOB U MOHATHI:




ouocdepsi», «PacnpocTpaHeHHe )KU3HU B
ouocdepe», «O30HOBBIN IKpaH OHOCHEPBI»
KpyroBopotsl BeliecTs 1 OMOreoOXMMHUYECKUE
LUKJIBI 2JIEMEHTOB (yriepo/ia, a30Ta).
3oHanbHOCTH OMocdepbl. OCHOBHBIC OHOMBI
CyIIH.

Hemoncmpayuu:

Tabauysr u cxemwl: «KpyroBopor yriepona B
ouocdepe», «KpyroBopot azora B Ipupoae»
YenoseuecTBO B Onochepe 3emiu.
AHTpONOreHHsle U3MEHeHus B buocdepe.
['o6abHBIEIKOTOTUYECKHE TTPOOIIEMBI.
Hemoncmpayuu:

Tabauysr u cxemwl: «IpumepHbie
AHTPOIIOTEHHBIE BO3JECICTBYSI Ha IPUPOLYY,
«BaxHenmme MCTOYHUKY 3arpsA3HEHUs
BO3/yXa U TPYHTOBBIX BOJ», «[louBa -
BaXkHeiI1asi cocTapisitonas ouocepoi»,
«DaxkTopsl Aerpajalu IouB»,
«[TapHuKOBBIH 3 perT», «DPaKTOPbI
pPaZoaKTUBHOTO 3arps3HEHUs Ouochepri;
Kpacnas knura PO, nzo0paxxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUHN U JKUBOTHBIX

ouocdepa, KUBOE BEIIECTBO,
JTMHAMUYECKOE PaBHOBECHE.
OuenuBars Bkiaa B. M. Bepnaackoro

PesepBHOE Bpems

HUTOTO
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
undposbIie
Ne n/m Tema ypoka Kontposbubie IIpakrnueckue p
Bcero oOpa3oBaTe/ibHbIE
padoTbI pa6otsi (1o 0,5 4)
pecypcsl
bubmuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
[Ipaktnueckas
pabora Ne 1
«Mcnonp3oBanue
2 MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI 1 PasTIHEX bubmorexa HOK
s PHPOJBL. METOIOB IIPU https://m.eds00.ru/863e6122
W3y4YEHUU
OMOJIOTUYECKHUX
00BEKTOBY
3 buonornueckue cucTemsl, TPOLECCH U UX 1 bubnnorexa [JOK
U3y4EHUE https://m.eds00.ru/863e6564
4 XuMUYECKU coCcTaB KJIeTkU. Boma u 1 but6mmorexa [IOK
MHHEPAIbHBIE COJIA https://m.edso00.ru/863e674e
but6mmorekxa [IOK
5 b . 1
e, COCTaB 1 CTPOCHHE GeKOB https://m.eds00.ru/863e6b72
JlaGopatopHas
o —0 b K
6 €PMEHTBI HOJIOTUYECKHUE 1 paota Ne 1 nonmoteka 11O

KaTaJIn3aTopPhbI

«H3yuenue

https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

KaTaJIuTUYECKON
aKTUBHOCTH
dbepmeHTOB (Ha
pUMepe aMHJIasbl
WJIM KaTajasbl)»

7 VriaeBoapl. JIunuael buGnuorexa [IOK
https://m.edso0.ru/863e6870
bubnuoreka [{OK

8 Hywrennossie kneaotst. ATO https://m.edso0.ru/863e6d5c

9 HcTtopust 1 MeTOAbl N3y4eHUs KIETKH. bubnuorexa [{OK

Knerounas Teopus https://m.edso00.ru/863e6e88

10 Kinerka kak 11eJ10CTHas )KUBas CHCTEMa

JlaGopaTopHas
pabora Ne 2
«3yueHne
CTPOCHUS KIIETOK
pacTeHuH, bubamnoreka LIOK
11 CrtpoeHne 2yKapuOoTHUYECKOM KIIETKH. KHUBOTHBIX, FpHOOB https://m.edsoo.ru/863e6ff0
u OakTepuil mox https://m.eds00.ru/863e716¢c
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax
1 UX OIHCAHHE)
bubnunorexa LIOK

12 OOMeH BelecTB WiIu METa00JIU3M https://m.edsoo.ru/863e766¢
bubnunorexa LIOK

13 Potocures. XemocHnTes https://m.eds00.ru/863e7¢98

14 DHepreTUYecKuii 0OMeH bubmmorexa [JOK

https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

JKu3HeHHBIN IMKII KISTKU. [lenenue

JlaGopatopHnas
paborta Ne 3
«Haomronenue

bubnunoreka LIOK

15 KJIETKH. MHUTO3. MiTosa B foreTiax https://m.edsoo.ru/863e7dc4
KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpernaparax»
16 buocunTtes 6enka. Peakuus MaTpuyHOTO bubmmoreka [JOK
CUHTE3a https://m.edso00.ru/863e796e
bubnunoreka LIOK
17 Tpanciiuus — buocuntes benka https://m.eds00.ru/863e796e
bubnunoreka LIOK
18 Hexknerounsie hopmbl 5KM3HU — BUPYCHI https://m.edsoo.ru/863e7540
bubnuoreka [{OK
19 @opMBI PA3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.eds00.ru/863e831e
. bubmuoreka [IOK
20 Meitos https://m.eds00.ru/863e7f4a
JlaGopatopHas
pabota Ne 4
91 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. «3yuenue bubnmnorexa [JOK
OmogoTBOpEHHE. CTPOEHMsI MOJOBBIX  https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka O HacJIE€CTBEHHOCTH U bubmuoreka [IOK
W3MEHYMBOCTHU https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS but6mmoreka [IOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

NpU3HAKOB. MOHOTHOPUAHOE CKpEIIMBaHUE

https://m.eds00.ru/863e8878

25

26

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHUCUMOTI'0 HACJIEIOBAHUS IPU3HAKOB

CIIGHJICHHOG HAaCJICJOBAaHUC IIPU3HAKOB.

JlaGopaTopHas
paborta Ne 5
«3yuenue
pe3yIbTaTOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jpo30(UITBI HA
TOTOBBIX
MUKpOTpernaparax»»

bub6nmoreka [IOK
https://m.edso0.ru/863e89a4

bubnuoreka [IOK
https://m.edso00.ru/863e8c60

27

28

29

I'enernka nona. HacnenoBanue npu3HaKoB,
CLETUIEHHBIX C IOJIOM

N3menuuBocts. HenacnenctBeHnHast
U3MEHYUBOCTD.

HacnencrBenHas n”3MEHYHUBOCTb.

JlaGopatopHas
pabota Ne 6.
N3yuenune
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH,
MIOCTPOEHUE
BapHallIOHHOTO
psina u
BAapUALIMOHHOMN
KpHUBOW»
Jlaboparopnas
pabota Ne 7.
«AHanu3z myTtanui
y Ipo30(HIIBI HA

bubnuoreka [{OK
https://m.eds00.ru/863e8c60

bubmmoreka IIOK
https://m.edsoo.ru/863e8efe

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

T'OTOBBIX

MHUKpOTIperapaTax»
bubmmoreka [JOK
30 Fentetinka uenosexa ! https://m.edSO(I)_.[ ru/863e8078
31 O6o6menue o Teme «HacnencTBeHHOCTh U 1
U3MEHUYUBOCTH OPTaHU3MOBY
bubmuorexa [IOK
32 Cenekuus kax HayKa 1 Ipolece 1 https://m.edsog)l. ru/863e9214
33 MeToibl U JOCTHUKEHHUSI CEIICKITNH 1 bubnuoreka [{OK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BOJICTBA 1 bubmorexa [JOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI pecypes:
(no 0,5u4)
1 OBOJIIOINSA U METOABI €& 1 bubmuorexa [JOK
W3y4YEeHUs https://m.edsoo.ru/863ea20e
5 Wcropus pa3Butus 1 bubnnorexa [JOK
MPEACTABJICHUI 00 YBOJIIOITUN https://m.edso00.ru/863e9570
bu6mmorexa [IOK
3 M 1
HIPOIBOTORIA https://m.edsoo.ru/863e9cle
JlaGopatopHnas
pabota Ne 1
[Tomynsmus xKak 3ieMeHTapHas «CpaBHEHHE BUJIOB bubnuoteka [JOK
4 1
€MHHUILIA BUJIA U DBOJIIOLUH. o https://m.eds00.ru/863e99c6
MOP(OIOrHUECKOMY
KPUTEPUIO»
5 JIBrokymiye cuibl (3JeMeHTapHbIe 1 bubnnorexka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
5 EctectBenHsblIil 0TOOp U €ro 1 bubnuorexa [IOK
(bopMEI https://m.eds00.ru/863e9ed0
JlaGopatopHas
pabota Ne 2
PesynbTath! 3BOIOIUN: «Omnucanue
bubmuorexa [JOK
7 MPUCTIOCOOJIEHHOCTh OPTaHU3MOB 1 MPUCTIOCOOJIEHHOCTH

1 BUJ1000pa3oBaHMeE.

opraHusma u eé
OTHOCHUTEJIBHOTO
XapakTepa»

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bubmuoreka [JOK

8 MAaKpO3BOJIFOLIMHI https://m.edso00.ru/863e9cle

9 HeoOpaTtumocTs 3BOIIONNN

10 Uctopus xu3nu Ha 3emiie U
METO/Ibl €€ U3YUECHUS

1 I'unoTe3bl NpOUCXOKACHUS bubmumoreka [IOK
KU3HU Ha 3emiie https://m.edso00.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMJie 1o bubmuorexa [JOK
3paM U Nepuojam https://m.edsoo.ru/863ea6be

[IpakTnueckas
pabora Ne 1
OcCHOBHBIE 3TaIlbl BOTIOIUU «3yuenue
13 PaCTUTENTBHOTO U KUBOTHOTO MCKOMaeMbIX bubmmorexa [JOK
. https://m.edsoo.ru/863ea8bc
Mupa. OCTaTKOB PaCTCHHI
1 )KHBOTHBIX B
KOJUTCKIIHSX )

14 CoBpeMeHHas cuctema bubnunorexa [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
DBOJTIOLIHS YEJIOBEKa bu6mmoreka [IOK

15
(anTpomOreHe3) https://m.edso00.ru/863eac2c

16 JiBmoxymiue cuibl (pakTopsl) bubnuorexa [IOK
aHTPOIIOreHEe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/IUH BOJIOLHUU
YyeJoBeKa

18 YenoBeueckue pacel U bubnnoreka [JOK
MIPUPOAHBIE aaNTALlUH YETIOBEKA https://m.edsoo.ru/863eaea2

19 O00011EeHME 10 TEME

«Bo3HUKHOBEHHE 1 Pa3BUTHE



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

SKA3HU HaA 3eMIIE)

20 DKOJIOTHS KaK HayKa
Cpenpl oOuTaHus u bubnmoreka [JOK
21
AKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
JlaGopatopHnas
pabora Ne 3.
«Mopdomnoruueckue bubnnorexa [HOK
22 Abuorurieckie paxTopst 0COOEHHOCTH https://m.edso0.ru/863eb10e
pacTeHuii U3 pa3HbIX
MECT OOMTaHUS.
bu6mmorexa [IOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
[IpakTnueckas
pabota Ne 2
24 DKOJIOTHYECKHUE XapaKTEPUCTUKU «[Toncuér
OIS, IUIOTHOCTH
MOMYJISIIIAIA pa3HbIX
BHUJIOB PACTEHUI
o5 Coo0bmiecTBa OpraHu3MoOB — bubnnorexka [HOK
OnoLeHo3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmnoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIE TIOKA3aTeNN
97 9KOCHUCTEMBI. DKOJIOTUYECKHE bubnmnoreka [JOK
nupamuibl. CBolicTBa https://m.edso00.ru/863eb5fa
skocucreM. Cykueccus
28 IIpuponanbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 bubmumoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU 1 bubnunoreka [HOK
CYIIECTBOBaHUS OHOCHEPHI https://m.edso00.ru/863ebd16

39 ;Iee;;)l]ieqecmo B Ouocdepe 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuorexa [JOK
4yeJI0BeUYeCTBa https://m.edsoo.ru/863ebale

34 O606m1eHne Temsl «Coo01recTBa 1
Y DKOJIOTUYECKUE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. buonorus. 10 knacc: yue0. s obmeoOpazoBat. opranu3anuii: 6a3oBeiii ypoBenb/moa. pea. . K. bensesa u I'. M.
Jemvimmia. - 7-e uzn.- M.: [Ipocsemenue, 2020.-223¢

2. buomorwms. 11 xmacc: yue0. mms oGmieoOpa3oBart. opranmu3aiuii: 6a3oBeiii ypoBenb/moa. pea. 1. K. bensesa u I'. M.
Jemvmmmia. - 7-e u3a.- M.: [Ipocsemenue, 2021.-283¢

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorusi. boybioi cripaBOYHUK 1

IIKOJIbHUKOB ¥ NIOCTYNAOIIUX B. By3bl. - M.: Jlpoda, 2014;

2. bonrosa U. B. Coopnuk 3amga4 no OO61eii ouosnoruu. - M.:«Onuke 21 Bexk» «Mup u obpazoBanue», 2015;

3. Koznosa T. A., Kyumenko B.C. buonorus B Tabnuuax 6-11 knacesl. CnpaBounoe nocodue. -M.: lpoda, 2002;

4. TlumenoB A.B., IlumenoBa WM.H. buonorus. [Iunaktuueckue martepuanbl Kk pasneny «OOmas Ouonorusi». - M.:
«MzmarensctBo HIIDHACK, 2019;

5. Pe6pona JI. B., IIpoxopoBa E.B. AktuBHBIE POpMBI B METOIBI 00yUeHUs1 Ouosoruu. - M.:IIpocsemenne, 2019

JOINOJIHUTEJIBHBIE MATEPHUAJIBI U1 YYEHUKA

1. barye A.C., I'ynenkoBa 'M.A., EneneBckuii A.I'. buonorus. bonbimoii cpaBoyHUK 17151 MIKOIBHUKOB. - M.: [Ipoda,
2004; 2)

2. MyxamemxkanoB U.P. «Tectsl, 3amauun, oaunonpocsi»: 10 — 11 kimacesl. M.: BAKO, 2006-09-07 3. I1.H. Epmaxkos, FO.B.
[IlepOatbix. buosnorus B Bonmpocax u orBetax. — Poctos H//l.: U3aBo Poct.yH-Ta, 1993. — 240c.

3. JIabopatopHsbIit ipakThKyM. brosorus 6-11 kiacc (yueOHOE 2JeKTPOHHOE U3aHue).
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