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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, €€ 3HaYCHUH B MTO3HAHUH KUBOM MPUPOJILI U 00ECIIeYCHUN
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 3/I0pOBOTO M 0Oe€30macHoOro obpasa
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 COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorusy»
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:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
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 OTKPBITUSIX 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 4gaca (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:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. 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 BelleCTB B KieTke. [logaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
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 IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
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.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
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 CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHJpUN W TuiacTud. Bunbl mactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB 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 pabota Ne 2. «M3ydyeHue CTpoeHHUS KIETOK PACTCHHUIA,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiil. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMpPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOOHOE OKHUCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHPoOpManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHe KIETKU», MOJeNb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue 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 HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHMW3MOB, €r0 3HaYEHUE JUJIS CEJIECKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHUE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

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

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpElIKa JIyKa», MarHUTHas MOJEJb-alluInKanus «JleJeHue KIeTkw», MOJAENb
JIHK, Mmonenb MmeTadazHOi 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 H3MEHYHUBOCTH 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,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

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

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytouee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

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

XPpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHUecKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M TreTreporameTHble opraHusMbl. HacmemoBanwue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIUYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHU 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
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€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,
CUEIJIEHHOrO0 ¢ TmoioM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonxnoe nomuHupoBaHue», «JurnbOpunHoe ckpemmBanuey», «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 MOHOTHMOPUIAHOTO 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. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa o0 1eHTpax TMNPOUCXOXKIEHUS 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 — UHOpuAMHr. Yucrtas nuHUs. CKpellMBaHUWE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPTIaHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

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 TUIOAOB U KOPHEIIJIOA0B TUKHUX ()OPM U KYJIbTYpPHBIX
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 >BOJIIOIMOHHOW 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: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX 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. JIBUKYIIME CHIIBI SBOJIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHKE, €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. V301Ut 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. Kpurtepun 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 wMapuipyra nyrtemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOIOB U CeMsH, KoJuleKIus «[Ipumepsl 3alUTHBIX NPUCTIOCOOJIEHUN 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 padora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHClepMusi. XHUMHYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. IlepBble KIETKH U HUX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilanmeo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUIIYPUNCKHN, 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
ABOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl Y pacTeHUd 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 YeJoBeKa. MeToApl H3ydeHHsl aHTpororese3a. CxoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBJICHUE OPYIUH TPYJa, MBILIEHUE, 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
YEeJIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBaHWSA. EJMHCTBO 4YEOBEUECKUX 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,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme 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), TEOXpOHOJOTHYECKas Taliuna, KoOUieKuus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

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



OKCcKypcHsl «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
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOGuoTtndeckue (hakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DoTONEeproan3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koonepauus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEpPTHOCTh, 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 paborta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBasi). Buasl-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.
Tpoduueckne (muImeBble) YPOBHHU OKOCUCTEMBI. [lwimeBple 1€ W 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
WA TTUPOKOJIMCTBEHHOTO Jieca.

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

buopasznooOpaszue kak Qakrtop ycroiunBoctu dKocucteMm. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus 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 BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PactutenpHble coobmecTBay, komeknun «buoreHosy, «Bpeaurenn BaxHEHIIIX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



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



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BHUOJIOTMM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHSI OOYYAIOMIMMUCS MPOrpamMm
CpeaHero oo01iero 00pa3oBaHus: JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yIbTAaTOB OCBOCHHS NpeaMera «buonorus» BBIAEIEHBI CIEAYIOMINE COCTABIISIIOIINE:
OCO3HaHME OOYYAIOIIMMUCS  POCCHHCKON  TpaKJAaHCKOM  HJEHTUYHOCTHU — TOTOBHOCTM K  CaMOPa3BUTHIO,
CaMOCTOATEILHOCTH M CaMOOIIPEICIICHUIO, HAIMYKME MOTHUBAIMM K OOy4YeHWIO OHMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE
BHYTPEHHHMX YOEXIEHUNU JIMYHOCTU Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN Pa3BUTHUA
OMOJIOTMYECKOTO 3HaHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsi PYKOBOJCTBOBAaThCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIIUMHU CUCTEME OUOJOTHYECKOTO 00pa30BaHMs, HATHUYHUE IKOJIOTHUECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HEHHBIC TIIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUA MpenMera «buonorusy IOCTUTArOTCS B €UHCTBE YYEOHOW M BOCHUTATEIHHOMN
JEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMHU COIUOKYJIBTYPHBIMH, UCTOPUUYECKUMHU M JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIIECTBE MpaBWJIaMH U HOpMaMU TMOBEJICHUS U CIIOCOOCTBYIOT MpoIeccaM
CaMOITO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHSI BHYTPEHHEN MO3UIMHU JIMYHOCTH, NAaTPUOTU3MA, YBaKEHUS K
3aKOHY W TMPaBOMOPSJIKY, YEJIOBEKY TpyJa M CTapiieMy MOKOJICHHIO, B3AMMHOTO YBa)K€HHsI, O€pEKHOTO0 OTHOIICHUS K
KYJIbTYPHOMY HACJICAUIO U TPaAULIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoit denepanyu, Ipupoae U OKPYKAIOIIEH
cpene.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS YUEOHOTO TIpeaMeTa « bHoIoTHs NOMKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh
OOy4JaromMXcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEHW TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTHUBHBIX BHYTPEHHHX YOEXKICHHM, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO
00I11IeCTBa, pACIIMPEHHUE KU3HEHHOTO OIbITa U ONbITA JACATEILHOCTH B IMPOIECCE peaau3allid OCHOBHBIX HalpaBiICHUMN
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:



1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MOZHMIIMKM OOYJarOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO
00111eCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESTEIIbHOCTU MPU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX U
MO3HABATENILHBIX 33/1a4, BEITIOJIHCHUN OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3HUITHIO 110 OTHOIIECHHUIO K SIBICHHUSIM COBPEMEHHOW KU3HUA U OOBICHITH €€,

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBHS JIIOJIEH C pa3sHbIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX, IIO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEJIBHOIO OTHOIICHUS K MHEHUIO ONIMOHEHTOB MPU OOCYXIEHUU CIIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTH nepes PoanHoil, ropnoctu 3a ¢Boil Kpail, cBot0 Po/nHY, CBOM SI3BIK U KYJBTYPY, NPOLIJIOE U HACTOAIICE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEAUI0O W MNaMATHUKAM MPUPOIbI, IOCTWXKEHHsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTMH B TTO3HAHUU 3aKOHOB MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITy>KeHHIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O M TPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaJILHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;



OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POAMUTENSIM, CO3JJaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O MPUHATHUS 1IEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaauUUsAMHU HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOI'O U TEXHHYECKOTO TBOPUECTBA, CIIOpPTa, TPy/a,
OOIIIECTBEHHEIX OTHOIIICHHIH;

MOHMMAHHUE YMOIIMOHATBLHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPGKEHHIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHHE IMIPOSBISTH KadeCcTBa TBOPUYECKOM
JUYHOCTH;

5) puzuveckoro BocnuTanusi, GopMupoBaHMs KYJbTYPbI 310POBbSI U IMOIMOHAJIBHOTO 0J1ATONOJIYYHs:

MOHMMAaHUE U pealu3alus 30poBOro M Oe3omacHoro olpaza >KU3HM (340pOBOE THMTAHHE, COOJIOJICHHE
TUTUEHUYECKUX TIPaBUJl U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATUN M OT/AbIXA, peryisipHas (usnyeckass akTUBHOCTH),
OEepEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIICHHUS K COOCTBEHHOMY (DPU3MYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI HMHAWBUIYATbHOTO M KOJUJICKTHBHOTO O€30IacHOTO IIOBEJCHUS B CHUTYaIlUsX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIECTBUI U HEMPUSATHS BPEAHBIX MIPUBBIYEK (YIOTPEOICHHS aTIKOr0Jisl, HAPKOTUKOB, KypEeHHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPy, OCO3HAHHE [ICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K aAKTHUBHOW JIEATEILHOCTH TEXHOJOTHMUYECKOM W CONHMAJIbHOM HAIMPaBICHHOCTH, CIIOCOOHOCTh
WHUILIMUPOBATh, TUIAHUPOBATh U CAMOCTOSATENILHO BBIMOJIHATH TAKYIO JEATCIIbHOCTH;

HMHTEpEeC K pa3IudHbIM chepaM npodhecCUOHAIBHON eSITEIFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oy myIieit
poeCCHH B PealIi30BhIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMO0Opa30BaHUIO Ha IPOTSHKCHUN BCEH KU3HM;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHUYECKH 11eJ1eC000pa3HOe OTHOIICHHUE K TTPUPOJIC KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHNUE YPOBHS SKOJIOTMYECKOW KYJBTYPBI: MPUOOPETEHHE OMbITA TUIAHUPOBAHUS TOCTYIIKOB W OIEHKU HUX
BO3MOYKHBIX TTOCIICICTBUU I OKPYKAIOILIEH CPEIbI;



OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX MPoOIeM U IMyTeH UX pelieHHs;

CIIOCOOHOCTH MCIOJB30BaTh MPUOOpETaeMble MPHU M3yUYEeHUU OMOJIOTUW 3HAHHSI W YMEHHS MPH PELICHUHU MPoOseM,
CBSI3AHHBIX C PAIlMOHAIBHBIM MPUPOONOIb30BaHHEM (COOMIOIEHUE MPaBU MOBEACHUS B IPUPOJIC, HANPABICHHBIX HA
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OMoCchepbl);

aKTUBHOE HENPUITUE [EUCTBUM, MPUHOCAIIUX BpPEd OKPYKAIOUIEH MPUPOAHOW CpeAe, YMEHUE MNPOTHO3UPOBATH
HEOJIAronpUsITHBIE KOJOTUYECKHE MOCIEACTBUS PEIPUHUMAEMBbIX AEHCTBUIA U MPEJOTBPAIIATh UX;

HaJIMYHUE PAa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, IKOJIOTMYECKOW KYJIbTYpPBI, ONbITA ACSITEIbHOCTU 3KOJOTHYECKOU
HaIIPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS MMH B IIO3HABATEIIBHOM, KOMMYHUKATHBHOW W COLMAIBHOM IPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM IEATEIBHOCTH 3KOJIOITMYECKON HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM
MPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM W YHUTATEJIBCKOW KYJIBTYpbl KaK CpPEACTBA B3aWUMOJCHCTBHS MEXKIY JIOJBMH U
MO3HAHUS MUPA;

NOHMMAaHUE CleuuPUKU OMOJOTMM KaK HAyKH, OCO3HaHUA €€ pojii B (POPMUPOBAHUHU PALMOHAIBHOIO HAYYHOTO
MBIIUIEHUS, CO3JIaHUM IEJOCTHOTO MpPEACTaBICHUS 00 OKPY’KaIOIIEeM MHUPE KaK O €IMHCTBE NPHUPOJbI, YEJIOBEKa U
oOLIECTBa, B TO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U pelIeHH Npo0OJieM COXpaHEHUs MPUPOJIHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OMOJIOTUU JUIsI COBPEMEHHOM IMBMIIM3ALMU: 00ECIIeYeHHUs] HOBOTO YPOBHS pPa3BUTUS
MEIMIMHBI, CO3JaHHUE TEPCHEKTUBHBIX OWOTEXHOJIOTUH, CIIOCOOHBIX pellaTh pEeCcypcHble MPOOJIEMBbl Pa3BUTHS
YeJI0BEUECTBa, MOMCKA MyTeH BbIXOAa U3 II00abHBIX 3KOJOTHYECKUX Mpo0sieM 1 o0ecrieueHus nepexoia K ycTouuBoMy
Pa3BUTHIO, PALIMOHATILHOMY HUCTIOIb30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHKIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OMOJOTMYECKUX 3HAHMN B LEJISX MOBBIIMICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAyYHOW TPAMOTHOCTH, KaK COCTABHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydarommxcs, (GOpMHPYEMOH TpH
U3y4eHUU OMOJIOTHY;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh

NoJly4aeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHHMsS SIBJICHUN OKPYXAIOIIEro MHUpPa U MPOUCXOASIIMX B HEM M3MEHEHH,



yYMEHUE JieJlaTh 0OOCHOBAHHBIE 3aKJIOUEHUS HA OCHOBE HAayYHbBIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbI0 MOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMS JUISl pElIeHUs MpoOdjieM B pealbHbBIX
’KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH IMPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHJIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HETPEPHIBHOMY O00Pa30BaHMUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IMOJIYY€HHUIO HOBBIX
3HaHUU 110 OMOJIOTUU B COOTBETCTBHUHU C )KM3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS ydeOHOro mpenmera «buonorus» BKIIOYAIOT: 3HAYUMbIC IS
dbopMUpOBaHUSI MHUPOBO33PECHUSI OOYYAIOMIMXCS MEXKAUCIUILIMHAPHBIE (MEXIPEAMETHbIEC) OOICHAYYHbIE TOHSTHUA,
OTpaXkarolue MEeJOCTHOCTh HAYYHOW KapTHUHBI MUpPA M CHEeIU(PHKY METOJO0B MO3HAHUS, UCIIONIB3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHsI, SIBJICHHE, MPOIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, HCCIEeNOBaHUE, HAOIOJEHUE, W3MEPEHHE, JKCIEPUMEHT U JPYTuX), YHHUBEpCAJIbHbIE Y4eOHbIE IEUCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pErYyJIsTUBHBIC), oOecreunBaomue (opmupoBaHue  (GyHKIIUOHATHHOU
I'PaMOTHOCTH W COIMAIBHON KOMIIETCHIIMM OOYYaromuXcs, CIOCOOHOCTh OOYYalOIIMUXCS WCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHYCCKUE 3HAHWS W YHUBEpPCaIbHbIC YYCOHBIC MCUCTBUS B ITO3HABATCIIBHOW W
COLMAJIBHOM ITPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS IIPOTPAMMBbI CPETHETO OOIIETro 00pa30BaHus JOJKHBI OTPAXKATh:

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENTLHO (POPMYITHPOBAThH M aKTYaJIHU3UPOBATH MPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHWM 3HAHWUW TPUEMBI JIOTMUECKOTO MBINUICHUS (aHaiM3a, CUHTE3a, CpaBHEHUS,
Kkiaccudukanmm, 0000IIeHHs), PACKPBIBATh CMBICT OMOJOTHYECKUX TOHSATHH (BBIIETSATh WX XapaKTepHbIE MPHU3HAKH,
yYCTaHABJIMBATh CBS3U C IPYTUMH ITOHSATHSIMH);



ONpPEAEHATh LENNA JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHUS, COOTHOCUTH PE3YJbTATHI
JIESITECABHOCTH C MOCTABJICHHBIMM 1IC/ISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHE TTOHATHS TSl O0BSICHEHUS (DAKTOB W SIBJICHUH KMBOU MPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCAYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKTFOUEHUS,

MIPUMEHATh CXEMHO-MOJIECIIBHBIE CPEJICTBA ISl MPEICTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOLIEHHU B M3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe MNPOTUBOPEUMII Pa3sHOr0 poja, BBISIBJIEHHBIX B Pa3IMYHBIX HHQPOPMAIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbl ¢ yUETOM aHajdu3a HUMEIOIIUXCS MaTepHaIbHBIX U HeMaTepHaIbHBIX
pECYpCOB;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OILICHUBAaTh COOTBETCTBHME pE3YJbTATOB ILENAM, OLECHHBATH PHUCKHU
MOCJIEICTBUM ACITEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3o0BbIE HCCIEA0BATEIbCKHE IeliCTBHS:

BJIaJICTh HABbIKAMHU Y4€OHO-HUCCIIEIOBATEIbCKOM U MPOEKTHOM JEATEeNbHOCTU, HABBIKAMH pa3pelieHus NpooseMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIICHHUS NMPaKTHYECKUX 3aj]1a4, MPUMEHECHUIO
PAa3JIMYHBIX METOJIOB ITO3HAHUS;

WCMOJIb30BaTh PA3JIMYHBIE BHJAbl JICSITEIBHOCTH 1O TOJYYEHUIO HOBOIO 3HAHUSA, €ro HHTEPIpPETalNH,
npeoOpa30BaHUIO U TPUMEHEHHIO B YYEOHBIX CUTYalIUSIX, B TOM YHCIIC MPU CO3/IaHUH YUEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMHUpPOBATh HAYYHBIN TUI MBINIJICHUS, BJIaJCTh HAYYHOW TEPMUHOJIIOTHEH, KITFOYEBBIMU MOHITHIMHU U METOJIAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4K B 00Pa30BATEIHLHOM IEATETLHOCTH U KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISATh IPUYUHHO-CJICICTBEHHBIEC CBSI3M M AKTYaJIM3UPOBATH 3a/1a4y, BBIABUTAaTh TUNIOTE3Y €€ PELICHHS, HAXOAUTh
apryMEHTBHI JJIs1 TOKA3aTeNbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHUS 3aJa4d PE3YyJbTaThl, KPUTHUYECKH OLECHHBATH UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh NU3MEHEHHE B HOBBIX YCIIOBUSIX;



JaBaTh OLEHKY HOBBIM CUTYalllsIM, OEHUBATH IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH IIeJIEHANIPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B ACUCTBUA B MPO(PECCHOHANBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEH, MpejaraTb OpPUTMHAJIBHBIE IOAXOJbl M PEIICHUs, CTaBUTh NpPOOJEMbl M 3a/1ayd,
JOMYCKaIOMe albTEePHATUBHbBIE PEILICHHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HH(popManuu (TEKCTe y4eOHOro mocoOus, Hay4dHO-TIOIMYJISIPHON
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHAIM3UPOBATh
UHPOpMALIMIO PA3IMYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaThH 3aPOChl U MPUMEHATH PA3JIMUHbIE METOJbI IIPU MOUCKE U O0TOOpe OMOoJIOrnYecKord MHMOpMaINH,
HEOOXOMMOM ISl BHIIOJHEHUS Y4eOHBIX 3a/]1a4;

pUOOpEeTaTh OMBIT UCIIOJIB30BAHNS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIIEHCTBOBAThH KYJIBTYPY
aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BbIOUPATh ONTHUMAIbHYIO (POPMY MpE/ICTaBICHUs OMOJIOrMYecKo MHPopMaluu (CXembl, Tpaduky,
JMarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAyUYHBIM SI3bIK B KAuyeCTBE CpeACTBa Mpu paboTe ¢ OHOJOrMueckod HH(pOpMauuen: MPUMEHSTbH
XUMHUYECKHE, (PU3UUECKUe U MaTeMaTUYeCKHUe 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpeBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh
Y Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJI€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUThl HHGOpMALMK, UHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1eHCTBUAMMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHKAIlMM BO BceX cepax KHU3HU, aKTHBHO y4acTBOBaTh B JHAJIOTE€ WM JTUCKYCCHHM IO
CYILIECTBY OOCyxJIaeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXKACHUS OTHOCUTEJIBHO BBINOJHEHUS
npeajiaraeMoi 3aauu, yYuThIBaTh HHTEPECHI U COTJIACOBAHHOCTh MO3UIMHI APYTUX YUYACTHUKOB IUATIOTA UM IUCKYCCHH );



pacrio3HaBaTh HeBepOaJbHBIC CpPEICTBA OOIICHWS, TOHMMATh 3HAYCHHWE CONMAIBHBIX 3HAKOB, IPEAMOCHIIOK
BO3HUKHOBEHUS KOH(QIMKTHBIX CHTYaIlMi, YMETh CMATYaTh KOH(MIUKTHI U BECTH NIEPETOBOPHI;

BJIQJICTh PA3IMIHBIMU CITOCOOAMH OOIIECHUS W B3aWMOJCHCTBHUSA, IIOHUMATh HAMEPECHHS JPYTUX JFOACH, MPOSBIISTH
YBaKUTEIHPHOE OTHOIIICHHUE K COOCCETHUKY M B KOPPEKTHOH (hopMe GOpMYIHPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOYKY 3PCHHS C MCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHAsl IesiTeJIbHOCTh:

IIOHMMATh W HCITOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONH W WHAWBUIYAIBHOH PaOOTHI MIPH PEIICHHH OWOJIOTHYCSCKOM
po0JieMbl, 000CHOBBIBaTh HEOOXOIUMOCTh NMPHUMEHEHHUsS TPYMNIOBBIX (DOPM B3aUMOJICHCTBUS TPU PEIICHUN YIeOHOM
3aJ1a4H;

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUI C yUETOM OOIIMX HMHTEPECOB U BOZMOXKHOCTEH KaKJIOTO WJieHa
KOJUICKTHBA;

NPUHUMATD IICJIM COBMECTHOM JCSATCIILHOCTH, OPTaHU30BBIBATH M KOOPAMHHPOBATH JICHCTBHUS MO €€ JOCTHIKCHHUIO:
COCTaBJISITh TUIAH JCWCTBHMA, paclpeAesiaTh POJu C Y4ETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh PE3yJbTaThl COBMECTHOU
paboTHI;

OILICHWBATh KAayeCTBO CBOErO BKJIaJga M KaXJIOr0 YJYacTHHKA KOMAaHJIbl B OOIIMK pe3yJabTaT MO pPa3padOTaHHBIM
KPUTCPHUSIM;

npejyiaraTh HOBBIE MPOCKTHI, OIICHUBATD UCH C TTO3UIIUM HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYCCKON 3HAUMMOCTH,

OCYIIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHUE B PAa3IMYHBIX CHUTYalHsIX, HPOSBIATH TBOPYECTBO W
BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

OBJiaieHHe YHUBEPCAJbHBIMHA PEryJsiTABHBIMH JIeHCTBUSIMH:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMUSCKHUE 3HAHUS JUTS BBISIBJICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YICOHBIX CUTYAITUSX;

BBIOMpATh HA OCHOBE OMOJIOTUICCKUX 3HAHUU IEJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBHSIX U TIOCTYIIKaX IO
OTHOIIICHHUIO K KUBOU MPUPOJE, CBOEMY 3I0POBBIO U 3JIOPOBBIO OKPYKAIOIIIHX;

CaMOCTOSITEJILHO OCYIIECTBIIATH MO3HABATCIIBHYIO JCATCIBHOCTD, BBISABIATH MPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBAThH
COOCTBEHHBIC 33J]a4H B 00pa30BaTCIILHOM IEATEIBHOCTH M JKU3HEHHBIX CUTYAIUX;



CaMOCTOSITENIFHO COCTABJIATh IUTAH pEIICHUS TNPoOJeMbl € YYETOM UMEIOUIMXCA PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO HIMPOKON 3pYIMLMU B Pa3HbIX OOJACTAX 3HAHHM, MOCTOSHHO
HOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESATEIIBHOCTbH, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB
LENSIM;

BJIAJETh HABBIKAMU IIO3HABATENIBbHON pe(IEeKCMM Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, MCIIONB30BaTh NPUEMBI PeQIIEKCUU NJIsl OLICHKU CUTYallud, BHIOOpa BEPHOIO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3yIbTaTOB JIE€ATEIbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

OPUHUMATH ce0sl, MTOHUMasl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U NPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YEJIOBEKA.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nmporpamMmmbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKIFOUAIOT CHEIIU(PUUECKUC
Ut yueOHoro mpenmera «buosorusy Hay4dHbIe 3HAHUWS, YMEHUS U CIIOCOOBI IEHCTBUN 1O OCBOCHUIO, UHTEPIIPETAIINH U
npeoOpa30BaHUI0 3HAHUM, BUIBI JAEATEIBHOCTU MO TOJYYEHHUIO HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX



Y4EOHBIX CUTYyalUsAX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ Ouosorueid. B mporpamme npeamMeTHbie
PE3YNBTATHI IPEACTABIICHBI IO TO1aM 00YUYEHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 10 kaacce NOMKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTMM B CHUCTEME HAyYHOIO 3HAHUS ECTECTBEHHBIX HAyK, B
(GbopMHpPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJIE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHONW TPaMOTHOCTH 4YEJOBEKAa I PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHUE PACKPBIBATh COJEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSATHUN: KU3Hb, KJIETKA, OPraHU3M, METa0O0JIn3M
(oOMeH BemIecTB W MPEBpAIlEHUE JHEPrHH), TOMEOCTa3 (CaMOpPEryJsiiusi), YpOBHEBas OpraHU3allisl >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOYKITHS), HACIEICTBEHHOCTh, U3MEHUHNBOCTb, POCT U Pa3BUTHUE;

YyMEHHUE Wu3JaraTh OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAasl, MYyTallMOHHas, LIEHTpaJibHas JorMa
MOJIEKYJIsipHOIM Ounosiorun), 3akonsl (I'. Mengaens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 1eHTpax MHOT000Opas3us u
MPOUCXOXKICHUS KyJIbTypHbIX pacTenuit H. 1. BaBunosa), onpeaensts rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHUE BIAJETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE U OMMMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUM, OpraHu3alus U MPoBeAeHNE OMOJOTHYECKOTO IKCIIEPUMEHTA, BBIJIBUYKEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXJIy HUCCIEIyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TMOJYYECHHBIX PE3yJbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHATHM,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKKA BHUPYCOB, KIETOK MPOKAPHOT M SYKAPHOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHAa BEHIECTB M TPEBpAICHUS DJHEPTrUU B KIETKE,
dboToCHHTE3a, IUIACTUYECKOTO UM JHEPreTHYecKoro oOOMEHa, XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS,
Pa3MHOKEHU S, UHIUBUIYAIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTEHE3);

yMEHUE TPUMEHSTh TOJyYCHHBIC 3HAHUS ISl OOBSCHEHUS OMOJIOTMYECKHX IMPOIIECCOB W SIBICHUM, I MPUHSATHUS
MPAKTUYECKUX PEIICHU B TOBCEIHEBHOW >KM3HU C IENIbI0 OOecredeHuss 0e30MacHOCTH CBOETO 3/I0POBbS U 370POBBS
OKPYXAIOIIUX JIFOJCH, COOJIIOJCHUs] HOPM TPAMOTHOTO TIOBEICHHSI B OKpYXKAlOIed MPUPOTHON cpene, MOHMMAaHHE
HEOOXOJIMMOCTH HCMOJIb30BaHUS JOCTIKCHUN COBPEMEHHOW OWOJOTUM U OUOTEXHOJIOTUHA JJIsi PpalMOHAILHOTO
MIPUPOJIOTIOB30BAHUS;



YMEHUE pEIIaTh 3JIEMEHTAPHBIE T€HETHUYECKHE 3aJaul Ha MOHO- M JHUTMOPHUJIHOE CKPELIMBAaHUE, CLEIJIEHHOE
HACJIEIOBAHHUE, COCTABJISITH CXEMbl MOHOTMOPHUJIHOTO CKpPEUIMBAaHUSA Ul MPEIACKAa3aHUs HACJIEIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JTA0OpPATOPHBIE U TPAKTHYECKHME padoThl, COONIOAATH MpaBuia MpU padoTe ¢ yuyeOHbIM U
Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKU OIEHUBATh U MHTEPIPETHUPOBATH MH(OPMALMIO OMOIOTHUECKOTO COACPIKAHUS, BKIIOYAIOIIYIO
MICEBIOHAYYHbIE 3HAHWS W3 PA3JMYHBIX HWCTOYHHUKOB (CpeIcTBa MaccoBOW WHGOPMAIMH, HAYyYHO-TIOMYJISIPHBIC
MaTepHabl), STUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBaHUM B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUs, 00001Iast OMOIOrHIecKy0 HHPOPMAIUIO U3
HECKOJbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHITHBIN armapaT OHMOJIOTHH.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 11 kaacce NOMKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHMOJOTMU B CHCTEME HAyYHOIO 3HAHMSI €CTECTBEHHBIX HAyK, B
(dbopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS, O BKIIAJIE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAILHONW TPaMOTHOCTH YeEJIOBEKAa JUISl PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHHUE PaCKpPbIBaTh COJICp)KAHUE OUMOJIOTUYECKUX TEPMHHOB M MOHSITUHN: BUJ, TOMYJALMS, TEHOPOH, IBOJIOLMS,
JBIDKYIIE CUIIBI ((PaKTOPBI) SBOJIIOIMHU, MIPUCIIOCOOIEHHOCTh OPraHW3MOB, BUI000pa30BaHKE, IKOJIOTHYECKHUE (PaKTOPHI,
HKOCUCTEMA, IPOYIIEHThI, KOHCYMEHTBI, pETyIICHTHI, 1IEMH MUTAaHUs, YIKOJIOTHYECKasi upamMuaa, OnoreoreHos, onocdepa;

yMEHUE U3Jarath OMOJIOTHYECKUEe TeopuH (dBoroIMOHHas Teopusi Y. JlapBuHa, CHHTETHYECKAsE TEOPHUS HIBOJIOIUN),
3aKOHBI M 3aKOHOMEpHOCTH (3apoabimieBoro cxoictBa K. M. bapa, yepenoBaHus TIJIaBHBIX HampaBICHUM WU IyTeH
ssostonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. M. BepHaackoro), onpenensTh rpaHULbl KX TPUMEHUMOCTH K KHUBBIM
CUCTEMaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE U ONUCAHUE KUBBIX CUCTEM, MPOIIECCOB H
SIBJICHUI, OPTaHU3AIMs ¥ TTPOBEICHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIYKCHHIE THIIOTE3bI, BHISBICHUE 3aBUCHMOCTU
MEXIy HUCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYYECHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX TOHSATHH,
TEOpUil U 3aKOHOB, YMEHHUE JIeaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIJCNATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKIX 0OBEKTOB: BUIOB, MOMYJISIUH, POIYIICHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOTr€OI€HO30B U IKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHON W3MEHUMBOCTH,
€CTECTBEHHOTO OTOOpa, BUA00Opa30BaHUS, MPUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS 3KOJOTHYECKHX (AaKTOPOB Ha
OpraHu3Mbl, IMEPEeHOca BEIIECTB M MOTOKAa YHEPTUU B IKOCHUCTEMAX, aHTPOMOTEHHBIX M3MEHEHUH B PKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMHUYECKUX ITUKIOB B OHocdepe;

YMEHHE MPUMEHSTH MOJIyYeHHbIC 3HAHUA I OOBSACHEHUS OMOJIOTMYECKUX TMPOLIECCOB WM SBICHUM, ISl MPUHSITHS
NPAKTHUECKUX PEIICHUH B MOBCEIHEBHOW JKM3HM C IIeNIbI0 OOecreueHns: 0€30MacHOCTH CBOETO 3/I0POBBS U 37A0POBbS
OKpPYKaIOIUX JIIOJeH, COOJIIOJIEHUS HOPM TIpPaMOTHOTO IOBEAEHHUS B OKpY’KaIOLIEH MNPUPOJHOW Cpele, MOHUMaHHUE
HEOOXOMMOCTHU UCTOIb30BaHUS TOCTHKEHUN COBPEMEHHOW OMOJIOTUH 1711 palliOHAIILHOTO NMPUPOAOIOJIb30BAHNUS;

YMEHHME peIllaTh 3JIEMEHTapHble OMOJIOTMYECKUE 33aJaud, COCTAaBJISITh CXEMbl INEpEHOCA BEIECTB M JHEPIruu B
AKOcHUCTEMAax (1IN MUTaHus ),

YMEHUE BBINOIHATh JAOOPATOPHBIE U NPAKTUYECKHE padOThI, COONMIOAATH MpaBuia MpU padoTe C y4yeOHbIM U
71a060paTOPHBIM 000PYI0OBAHUEM;

YMEHHME KPUTHUYECKU OLEHUBATh U MHTEPIPETHPOBATH MHPOPMAIMIO OMOJIIOTHUYECKOTO COJEPKaHusl, BKIIIOYAIOIIYIO
NICEBAOHAYYHbIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpeAcTBa MaccoBOM WHGOpMAIMK, HAYYHO-TIOMYJSPHBIE
MaTepuaibl), pacCMaTpUBaTh II00ANbHBIE YKOJIOTHUECKHE TMPOOIEeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIIEeHUs, 00001Iast OMOIOTHYECKYI0 UHPOPMAIIUIO U3
HECKOJIbKMX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh MOHSITUWHBIN anmapaT OuoJoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso00.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
p . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso0o.ru/7f41c292
PasMHOXEeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



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
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JlaboparopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



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

MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0o.ru/863e8c60
N3menunBocTs. HenacnencrBennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Tenernia wesobera 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMe «HacnencTBeHHOCTD H 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTonbl U JOCTHKEHUSI CEIICKITHHI 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTHS NIpeaCTaBICHUN 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[onmynsnus Kak 3eMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo0.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rus KaK HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U YKOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

