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MMOACHUTEJIBHAS 3AIIMCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
omnpeNeNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHUenryaiabHble nonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU  IIeJIeH, CoJiepKaHusl, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX HEJAX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oOmero oOpasoBanust B Poccuiickoit ®eneparuun, a Takke MOJOXKEHHUS O
crienuduke OMOJIOTUH, €€ 3HAUYCHNUU B TTIO3HAHUU KMBOW MPUPOJILI U 00€CTICUCHU N
CYILIECTBOBAHUSI YeJioBeYecKoro oomiecTBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeJiesIeHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouonoruu naét MOpPEACTaBICHUE O IEeIsiX, 00 oOmiei
CTpaTeruu OOYy4YeHHMs, BOCIUTAHUS U PaA3BUTUA OOYYAIOIIMXCS CpPECTBAMU
yueOHOoro Tmipeamera «buonorusi»y, ompeaensieT 0053aTENbHOEC IPEAMETHOE
COJICp)KaHMe, €ro CTPYKTYpY, paclpeaciieHHue 1o pas3jeiaM MW TeMaw,
PEKOMEHIYEMYIO MOCIeI0BATEILHOCTh U3YYEHUS y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX W BHYTPUIIPSAMETHBIX CBSI3CH, JIOTMKA 00pa30BaTEILHOTO
mpoiiecca, BO3PaCTHBIX OCOOEHHOCTEH 00y4JaroIuxcs.

B nporpaMmMe mo OHONOTMHM TakXe YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEILHON
JeSTENbHOCTH/YUeOHBIX JCHCTBUN O00Yy4aloIUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—12 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojaps 4emy B He
NPOCMATPUBAETCS HAMNPABICHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIICHHUEM K OKpY)KAIOMIeH NPHUPOITHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIICOMOIOTUYECKUX TEOPHH, a TakKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEHEBHOM JKU3HU JJISl PEIICHUS MPUKIIATHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHUS HKOJOTUYECKHU
1enecooOpa3HOro TMOBEACHUST B OKpYXKalollled MPUPOAHOW cpelle, aHalu3a
BIIUSTHUSL XO3SUCTBEHHOW JESITEIIBHOCTH YENIOBEKA Ha COCTOSIHHE TMPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mOpenanonaraer (GopMUpPOBaHHE Yy  OOydaromuxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHUHE MUpA, pacliupseT U 00oOUIaeT 3HAHUSA O KUBOM NIpupone, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMYECKOr0 MBIIIEHHUS, IEHHOCTHOI'O OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecrneynBaeT yCJIOBUs Uisl (OPMUPOBAHUS
WUHTEJUICKTYalIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
MPEACTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXXEHUA O TNpeIHA3HAYEHUH YYeOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPa3HOrO0 MOJXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU M TPAKTUUYECKON aesTebHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPhIE CITY>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIlu
OMOJIOrMYeCcKOro 00pa3oBaHuUs.

CTpyKTypupOoBaHHE COJAEpX)aHUS Y4eOHOrOo MaTepuaia B TPOrpaMme II0
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSAX KMBOW MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliuu U
ABOJIIOLIMHU. B COOTBETCTBHHU C 3THM B CTpYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEpKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIOLHUS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JIEUCTBHUUA B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBl 3HAHUW O OHOJIOTHYECKUX TEOPHUAX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3AINY;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TPUOOPETEHHBIX 3HAHUM U YMEHUM B IMIOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 knmacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 17
gaca (0,5 yac B Hegemo), 12 kmacce — 17 yacos (0,5 yac B Hezemo)



COJAEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMONOTHU C OOILIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (hUI0COPUEH, STUKOH, SCTETUKON U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU IPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukalus, MOJEIUpOBaHUEe, CTaTUCTUYEeCKass o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

IIpakTnyeckue padboThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuEe pa3IWYHBIX METOJIOB TPH
U3Y4YEHUU OMOJIOTHUYECKUX O0BEKTORBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3ALMS.

Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBINA, MOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOeHOTHYECKUI ), OMOChEepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMmnuyecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€aKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnnmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.

depmeHTHl — Ounonormyeckwe Karaiauszatopel. CtpoeHue ¢epMeHTa:
aKTUBHBIN 1LIEHTp, cyOcTpaTHass cneunudpuyHocts. KodepmenTtsl. BurtamuHel.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK wu PHK. Hyxneotuaer — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kietke. Kinetounas reopus — npumMep B3auMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wuenoctHas xuBas cuctemMa. OOmMe NpPU3HAKK KJIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoTHdyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousipl. OnHomeMOpanHbie opraHoubl kietku: JIIC, ammapar [onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUM W TuiacTua. Bunel mnactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUAOB KJIETKU. BKiIrodueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MoJIeKybl BOJb», «buocunTtes 6enkay, «CTpoeHne MOJIEKYIIbI OenKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIETKUY,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

IIpakTnyeckue padoThI:

[Ipaktuueckass pabora No 1. «M3ydyeHue KaTadUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

[Ipaktuueckas pabora No 2. «/3yueHue CTpPOEHHS KIETOK pacTeHU,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BeIlIecTB, WU METa0oIN3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbIi. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHOBas (da3el  (doTocuHTe3a. Peakiuu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusinue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CMOCOOBI TMOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUHYeCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} heKTUBHOCTD
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTwmdeckoil mHMOpManuu B KIETKE. | €HETHUYECKHH KOJ H €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHHMS M KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. llpoduiaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a001€BaHUIA.

JdeMoHcTpanum:



IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuibel u cxembl: «Tunel nutanusy, «Metaboauzm», «MUTOXOHIAPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuUecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permnukarus JJHK».

Oo6opynoBanue: monaenu-anmmkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK KiIeTku. MHTepdaza u mMutos.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUS U  HUHIUBUAYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: JICJICHUE HAJABOE, II0YKOBAaHUE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUe. VIcKyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Mmeito3a. IIporecchl, nmpoucxoasiiye Ha CTaausX Menosa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie JKene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SIMIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouioB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
nIpoOyieHne, racTpyisanus, opraHoreHe3. [locTaomOpuonanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl u  cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrii nmukin», «Permnmukauus JHK», «Mwutos»,
«Menio3», «IIpsmoe n HenpsaMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAONIETO», «SMIEKIeTKka MIIeKonuTarmero», «Kapruoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEb-alniuiukanus «JlelieHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

IIpakTuyeckue padboThI:

[Ipaktuueckas pabora Ne 3. «HaGmrogeHume MHTO3a B KJIETKaX KOHYHUKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpPOIIpEapaTax».

[Ipaktuueckas pabdora Ne 4. «M3yueHue cTpoeHHs TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mcropust pa3BuTHs T€HETUKH. Posb iuTonorun
U SMOpHUOJIOTMHM B CTaHOBJIEHUM TE€HETHKU. Bkiaa poccHicKMX M 3apyOerKHBIX
yuy€HBIX B pa3BUTUE TEHETHUKU. MeTroabl TeHeTHKH (IrMOpHI0JIOrHYECKUH,
UTOT€HETUYECKUN, MOJIEKYJIIPHO-TEHETHUECKH). (OCHOBHBIE TE€HETHUYECKHE
noHATUA. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3YEMasl B CXEMaX CKPELUBAHUM.

3aKOHOMEPHOCTH HacJIeI0BaHUs NPU3HAKOB, YCTaHOBIECHHBIE I'. MeHenem.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokosieHus. [IpaBuno JOMHHHpOBaHMSA. 3aKOH pacIICIUICHUs IPU3HAKOB.
I'mnoresa uyncrorel ramet. [IoaHOE M HENOIHOE JTOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBUCHUMOIO  HaclleJJOBaHUSA
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUAHOIO  CKPELIMBAHUS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJEeJOBaHUIO TeHOB. Hapylienue cuernsieHus reHoB B pe3yJbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['oMOrameTrHele W rereporaMeTHsle opraHus3Mmbl. Hacienosanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunn npusHaka. KoauuecTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKU U HUX
HopMa peakunu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJ0BOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTallOHHAs U3MEHYUBOCTh. Kitaccudukalus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[MI1P-ananu3a. HacnenacTBeHHble 3a0o0jieBaHUS 4YEJIOBEKA: TEHHBIE OOJIC3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEIpacloioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKHA U JICUCHUS] TEHETUYECKHUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
HUTOTEHETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meio3»,
«B3auMoecTBUE aJUICNIbHBIX TE€HOB», «l €HeTMYecKkne KapThl PACTCHUM,
AKUBOTHBIX U YeJOoBeKa», «l'eHeTHka moJjia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel YemoBeka U KUBOTHBIX», «Buubl
M3MEHYUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacinemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTallmoHHAsI ”3MEHUYHUBOCTHY.

O6opynoBanue: MojaenU-aNIUIMKaIu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduna» (HOpma, MyTranuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

IIpakTuyeckue padoThI:

[Ipaktuueckast padora Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTMOPHUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



[Ipaktuueckas pabora Ne 6. «M3yueHne Moau(pUKALMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

[Ipaktuueckass pabora Ne 7. «AHanu3 MyTauuii y Apo30(Hibl Ha TOTOBBIX
MHKPOIIPENapaTax».

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIACHHUE CENEKUNA U TOMECTUKALHS.
VYuenne H. W. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOrooOpasus
KyJbTYPHBIX pacTeHUH. LIEHTpbI NMPOHUCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/bI CeNeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJEKIIMM PACTEHUM M KUBOTHBIX. OILIEHKa JKCTEpbepa. BIM3KOPOACTBEHHOE
ckpemBanue — HUHOpuAMHr. Ywucras nuHusA. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, unu rubpunnas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanéunas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 H
NOJIyYEHUE TMOJUILIOUAOB. JIOCTMXKEHUA CENeKIMU paCTCHHM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHneix opranu3moB. KieTtouHas
uHxeHepus. Kiietounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTECHUM.
KinonupoBaHne BBICOKONIPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBl. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumpel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXICHHS M MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl qomMamHuX >KMBOTHBIX», «CopTa KyJbTYPHBIX
pacreHuit», «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. FBanoBay,
«lomurmmonausi»y, «OOBEKTHI OHOTEXHOJNOTHUNY», «KileTouHble KyIbTYyphl H
KJIOHUpPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSDKH TUIOOB U KOPHETIJIIOI0B AUKUX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHmii, repoapuiit «CeabCKOX03IHCTBECHHBIC PACTCHHS .

Okckypcusi «OCHOBHBIE METOJbI M JOCTHIXKEHHS CEJICKIIMM PACcTeHHH |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, TJIEMECHH YO bepmy,
COPTOMCIIBITATENIBHBIM ~ YY4acTOK, B TEIJIMYHOE XO3SMCTBO, J1aOOpATOpPUIO
arpOyHMBEPCUTETA UJIM HAYYHOTO IIEHTPA)».

11 KIIACC
Tema 1. DBOJIOUMOHHAS OMOJIOT U,



[Ipennochlnku BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPHUH. IBOJIIOLMOHHAS
Teopuss U €€ MecTo B OMONOruu. BnusiHME 3BOJTIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BodOUMH. llaneoHTONOrMYECKME: MOCIEAOBATENBHOCTD
MOSIBJICHUS! BUJOB B MaJ€OHTOJOTMYECKOW JIETONHCH, TMEPEXOJHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gpiaop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA W PA3NMUYUs SMOPHUOHOB pa3HBIX BHUJIOB
MMO3BOHOYHBIX. CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKyIIME CHUJIBI HBOJIIONMM BHJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOMpEAEIEHHAs N3MEHUYHBOCTD,
60pnba 3a CylecTBOBaHUE, €CTECTBEHHbBIN 0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTIO) n €€ OCHOBHBIE MTOJIOXKEHHUS.

Mukposomonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBONIONMU BUIOB B MpHUpoAe. MyTallmOHHBIH
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTb. llomymsiinuoHHBIE BOJHBI U Jpeiid
reHoB. M30s1us U1 MUrpamnusi.

EcrectBennsiit otbop — HampaBisomuid (akTtop 3BoJIOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT dBOJIONUU. [Ipumepsr
IPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMopd 036l U UINOAJANI TAIIHH.

Bun wu BumooOGpazoBanue. Kputepunm Buma. OcHOBHbIE  (HOpPMBI
BUI000pa30oBaHusi: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonus. DopMbl  IBOJMIONHUM:  (puiieTHdYecKas, IUBEpreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTh 3BONIOIHH.

IIpoucxoxxaeHne OT HECHEUHAIU3UPOBAaHHBIX INpenakoB. lIporpeccupyronias
crienuanu3anus. AJanTuBHAs paaualysl.

JdemoncTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. J{apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mromep, A. H. CeBepiios.

Tabauup! u cxemsl: «Pa3BuUTHE OpraHUYecKOro Mupa Ha 3emiiey, «3apoAbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cymiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB paCTECHUI»,
«MHoroobpasue  mOpoA  KUBOTHBIX, «[Tonmymsiuny, «MyTaunoHHas

U3MEHYUBOCTE», «ApoMopdo3b», «Wnmoanantauun», «OOIIas aereHepanus,
«/IBmxkymue cuibl sBononun», «Kapra-cxema wMapumpyra nyremectBus Y.



HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuueckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp TJIO/IOB U ceMsiH, KoJuleKuus «lIpuMepbl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOjelb «OCHOBHBIC HAMPABJICHUS ASBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOTOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Koiekius «@DOpMbI COXPAHHOCTHU
HACKOIAEMBIX JKMBOTHBIX M pacTeHUuW», Mojaenb ammmkaiua «llepexpéct
XpOMOCOM», BIaxHble npenapaTel «Pa3zButne Hacexkomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu GOpMbI KPbUIHEB U
OKpPACKH Tela).

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emure.

JloHayuyHblE TpPEACTaBICHUA O 3apOXKICHUM >XU3HU. HayuHble TMIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emJie: aOMOTeHe3 W MaHCIepMUsi. XHUMHYeCKas
ABOMIONMS. AOHMOTEHHBIH CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTraHHMYECKHUX.
DKCIEpUMEHTAIBbHOE OATBEPKICHUE XUMUUYECKOH 3Botoninu. HavyanbHble HTambl
o6unonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. I[lepBble KIETKM W HX DBOJIOLMSL.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie mo spaMm W nepuonam. Karapxeil. Apxeiickas u
nporepo3orickass dpbl. [lameosoiickas 3pa u €€ Tmepuonbl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o3o0Kckas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaitHo3olickass 3pa W €€ mNepuoapl: MAJICOrC€HOBBIM, HEOTCHOBBIN,
AHTPOTOT€HOBBIM.

XapaKkTepuCTUKa KIMMaTa M TEOJIOTMYECKHX IMpoleccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMU PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
*KUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJoluu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEeKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butue npeacTaBieHui o
MPOUCXOXKJECHUN YelloBeKa. MeTonbl H3ydeHusi aHTpororeHeza. (CxoacTBa u
pa3inuus YeaoBeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YeTIOBEKa.

JIBrokyiue CHJIbI (pakTops) AHTPOIIOTEHE3A. Hacnencrennas
M3MEHYMBOCTh M  €CTECTBEHHBIM 0OTOOp. OOmecTBeHHBIE o00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJIEHUE, PEYb.

OCHOBHbIE CTaJIUHd U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBek
yMmenbiid, YenoBek npsmoxomsumi, YenoBek HeaHAEpTanbCKui, YermoBek



pa3ymHbIil. Haxonku ucKomaemMbpIX OCTaTKOB, BpPEMsl CYILECTBOBaHHUA, 00JACTh
pacnpocTpaHeHusi, 00BbEM TOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYIUs.

YenoBeyeckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHA
(eBpasmiickasi),  Herpo-aBCTpaliougHasi  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJIEHHOCTH  MpEeACTaBUTENEH
YeJIOBEYECKUX pac K YCIOBMSIM CYUIECTBOBaHHUA. EAMHCTBO yenoBeuecKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHne CoJHEYHOW cucTeMbly, «Pa3BuTHe
opranudeckoro wMupay», «PacturenpHas kieTka», <«OKuMBOTHasg  KJeTKay,
«IIpokapuotnueckas kinerka», «CoBpeMEeHHas CHCTEMa OpPTraHWYECKOTO MHpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eloBeKkay, «JlpeBHeilmme moam», «pesHue mrogm», «llepsbie
COBpPEMEHHBIE JTIOANY, «HeroBeuecKue paco».

O6opynoBanue:  mymskun  «lIpoucxoxaeHue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTaablla, KPOMAHbOHIIA), CIENKH WIH
U300paKEeHUsT KaMEHHBIX OpPYAHM MepBOOBITHOrO 4YenoBeKa (KaMHHU-YOMIEPHI,
pyOuina, ckpebna), TeOXpOHOJOTHYECKass Tabnuia, KoJUeKIus «DPopMbl
COXPAHHOCTU MCKOIA€MbIX JKUBOTHBIX U PACTECHUIN.

IIpakTuyeckue padoThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne ucKomaeMbIX OCTaTKOB PACTEHUN H
KUBOTHBIX B KOJUJICKITHSIX).

DKCKypcusi «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

12 kaacc.

Tema 1. Opranu3Msl U OKpYysKaIIas cpeaa.

DKOJIOrUsl KaK HayKa. 3aJjau U pa3feibl SKOJIOTuU. MeToIbl SKOJIOTHYECKUX
HCCJIE0BAaHUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonornueckne ¢aktopel. Krnaccudukarmums dSKoIorndeckux (HaxTopoB:
aduoTuyeckne, OWMOTHYECKHME M AaHTPOIIOTeHHbIE. JleMCTBHE 3KOJIOTMYECKUX
($aKkTOpOB Ha OPTaHU3MBI.

AbuoTtudeckne (QakTophl: CBET, TEMIEPATypa, BIAXKHOCTb. DOTONMEPHOAN3IM.
[Ipucriocobiiennst  OpraHu3MOB K  J€MUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMmsI.



buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIUS, XUIIIHUYECTBO, CUMONO03 U ero gopMel. [lapazutusm, koomepanus,
MyTyajau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OWOTHYECKUX B3aUMOJIECHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyisuuud. OCHOBHBIE MOKa3aTelnu
MNOMYJSIUUU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJuHaMuka 4uCcIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeapl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomynsiuuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMYJISIUU HHOY30puU-Ty(henbkny, «[lumiessie nenmuy.

IIpakTnyeckue padboThI:

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUMNA Pa3HBIX BUIOB
pacTeHun».

Tema 2. Coo0mecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBbI.

CooOmrecTBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OWOIlEHO3a: BHI0Basd,
OpOCTpAaHCTBEHHas, Tpoduyeckas (mumienast). Buaesl-momuHantel. CBsi3u B
OuoIIEeHO3E.

Okonoruueckue cuctemsl (3kocuctemsl). IloHsTue 006 »skocucreme WU
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, PeAyLUEHThl. KpyroBopoT BEIIECTB ¥ IIOTOK 3HEPIUU B DKOCUCTEME.
Tpoduueckue (muiueBble) YpPOBHU OHKOCHUCTeMbI. [luineBble Lemu U CETH.
OcCHOBHBIE TIOKa3aTeNU SKOCUCTEMBbI: OHOMacca, HPOAYKLHUSA. DKOJOTHYECKHE
OUpaMuibl:  TPOAYKLHH, UHCICHHOCTH, Ouomacchl. CBONCTBA 3KOCUCTEM:
YCTOWYMBOCTB, CaMoperyisanus, pazsurue. CyKieccus.

IIpupoaHble PKOCUCTEMBI. DKOCHCTEMBI O3EP U PEK. DKOCHUCTEMA XBOMHOTO
VI [IAPOKOJMCTBEHHOIO JIECa.

AHTpPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qaxtop ycroiunBocTH 3KocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. JXKuoe BemectBo u ero QyHkmuu. OcobeHHOCTH OMocdepbl Kak
IJI00AJIBHOM 3KocHcTeMBbl. J[MHaMuyeckoe paBHOBeCHE M 0OpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOre0OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yriiepoaa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuecTBO B Onochepe 3emin. AHTPONIOTEHHbIE U3MEHEHHUs B Ouocdepe.
['oGanbHbIe 2KONIOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOABI 51 YEJI0BEUYECTBA. Coxpanenue
O0ropa3zHooOpa3usl Kak OCHOBa YCTOMUMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIpaBie€HUs MPUPOJHBIMU pecypcaMH M HUX HCHojJb30BaHue. JlocTikeHus
OMOJOrMY U OXpaHa IPUPOJIbI.

JdeMoHcTpanum:

IToptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupl u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nutanus», «IKoJoruyeckas MNHPAMUAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO Jiecay, « DKOocHCTEMa
XBOMHOro jeca», «buouneHos Bomoémay, «ArpoueHos», «lIpumepHbie
AHTPONOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxheilline HCTOYHUKH
3arpsi3HEHMs BO3/lyXa U TPYHTOBBIX BOa», «[louBa — BakHeMIas cocTaBistonias
ouochepr», «Daktopsl Aerpaganuu nouBy», «llapaukoBeiii 3ddexT», «DakTopsl
paIuoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OO0mas crpykrypa Ouocdepsi,
«Pacnipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Mojenb-ammIukanus «Tunuunbie OUOIEHO3bI», TepOapuii
«PactutenbHble coobiiecTBay, Kouiekiuu «bruonenos», «Bpeaurenu Baxxuenmmx
CEIbCKOXO3AMCTBEHHBIX ~KYJIBTYp», TepOapuu UM KOJUJICKIIUU pACTeHUH W
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM 3KOJIOTMYECKUM TpyIIlaM OJHOrO BHJA,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pa)keHUs OXpaHSAEMBIX BHIOB
pPaCTEHHI U )KUBOTHBIX.



INJNIAHUPYEMBIE PE3YJbTATBI OCBOEHUMSA IIPOI'PAMMBI 11O
BUOJIOTUN HA BA30BOM YPOBHE CPEJAHEI'O OBHIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiIMBarlOTCA TpPeOOBaHUS K pPeE3ylbTaTaMm
OCBOCHHUSI OOydYaloOlIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS mpenMera «buomorusy»
BBIZICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKON
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIMN pPa3BUTUS OHUOIOTUUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH )KU3HEHHBIE TIIAHBI.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHUA INpeaMera «buosorus» mocturaroTcs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMH U HOpPMaMu
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHs, OCpPEKHOTO OTHOIIEHUS K KYyJbTYPHOMY HACICIUIO U
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIUPEHHUE >KU3HCHHOTO
OMbITa M OMbBITA JICATEILHOCTU B MPOIIECCE peaau3allii OCHOBHBIX HampaBiICHUU
BOCMUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIMN 00YJaIOMIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/1ad, YBaXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U NaMSITHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMaHHUE 3MOLMOHAIIBHOTO BO3ACUCTBHS KUBOW NPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHWE U peanu3alus 3J0pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUs ),

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYyIO €S TEILHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEBI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIb30BaHMEM  (COONIOJIEHHE  MpaBW  MOBEACHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBpAIIATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON NEITEILHOCTH IKOJOTUICCKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHpE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(GOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1EJIO0CTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS pPa3BUTHS MEIUIUHBI, CO3JaHHME TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YUCHUN OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHelUupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHILUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
HCcClieJOBaHUE,  HAOIOJICHHE,  WU3MEpPEHUe, OIKCHEPUMEHT U JIPYTHX),
yHUBEpCaJbHbIe YyueOHble JEWCTBUsA (TO03HABATE/IbHbIE, KOMMYHUKATHUBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M COIMAJIbHOM KOMIETEHIMH O0O0yYarouuxcs, CHOCOOHOCTb
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCajlbHble ydeOHbIe JEHUCTBUS B
ITI03HABATEILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOSHMSI IMPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPakKaTh:

OBJajnenue YHUBEPCAJIbLHBIMHU y4eOHBbIMH NMO3HABATEJIbLHBIMH
JefCTBUSIMH:

1) 6a30BbIe JJOrHYECKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTH W aKTyallM3UpOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C APYTUMH TOHSATHUSIMH);

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEIISIMU;

WCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKUE PaCCyXIACHUS (MHIYKTUBHbBIC, JE€IYKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B paccMaTpyuBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MPUMEHSTh CXEMHO-MOJIEIbHEIE CpelcTBa JUTST MIpeJICTaBICHUS
CYIIIECTBEHHBIX CBS3¢H M OTHOIICHHWHA B M3yYaeMbIX OHMOJIOTHYCCKHX OOBEKTaXx, a
TaKk€  TPOTUBOPEUMM  pa3sHOrO  POJid,  BBIABICHHBIX B Pa3IMYHbBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTepHaIbHBIX U HEMaTepHUAIbHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESTEIbHOCTH;

KOOPJMHUPOBaTh W  BBIIOJNHATH paboOTy B  YCIOBHUSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHSA:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U IPOEKTHON IE€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3iIMYHbIE BHUABl JIEATEIBHOCTH IO MOJYYEHHI0 HOBOIO
3HaHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3OBaHUI0 U TMPUMEHEHHIO B Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3[IaHUN YUYE€OHBIX U COIMAIbHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHATUSIMU U METO/IaMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUraTh TUIOTE3y €€ pelIeHHs, HaXOJWUTh apryMEHThl IJIs JI0Ka3aTelbCTBA
CBOMX YTBEP)KJI€HUI, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEUIeHUs 3a7aud pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATH 1I€JIEHAIIPABICHHBIM IMOUCK IEpPEeHOCa CPENCTB U CIOCOOOB
AecTBUA B IPO(hecCHOHANIBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M MPAKTUYECKYIO 00JacTu
KU3HEEATEIBHOCTH;

YMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJEH, Mpejiaratb OpUTrMHAJIbHBIE MOAXOABI U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE albTEPHATUBHbIC PELICHHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(OpManuu (TeKcTe yueOHOTro
nocobusi, HAy4YHO-TIONMYJSAPHOM JUTEpaTtype, OHOJOTHYECKUX CIIOBapAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIUIO PA3TUYHBIX BUAOB M (JOPM IPEICTABICHUS, KPUTUIECKH OIICHUBATh
€€ JOCTOBEPHOCTh U HEPOTUBOPEUYHUBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHATh PA3JIMYHBIE METOABI MPHU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMalbHYI0  (OpMY  MpEACTaBIICHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKk, UArpaMMbl, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil HMHPOpMaLMEN: TPUMEHATh XUMHUUYECKHe, (u3nyeckue W
MaTEeMaTUYEeCKUE 3HAKU M CUMBOJBI, (HOpMYyJbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A€iiCTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3ULMKA JPYTUX YYACTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMUHBIMU CIOCOOaMH OOIIEHUS U B3aUMOJICHCTBHUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX NEUCTBHA C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3yIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaH/Abl B
o0l pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh IO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B PA3IMUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIIbHOCTD, BBISBIIATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWW, ITOCTOSHHO IIOBBHIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  [O3HABAaTEIBHOM  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMeHTbl JPYrUX NpU aHaldu3e pe3yJbTaToB
NEeATEeNIbHOCTH;



3) npuHsITHE Ce0s M APYTrHX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
NeSATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIMOKWU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHBI

[IpenmetHble pe3ynbTarhl ocBoeHHsl mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
Hay4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JE€ATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallUsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme npeaMerHbie
PE3yNbTATHI IPEICTABICHBI IO T0/1aM 00yYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yueOHOro mnpenMera «buonorus»
JIOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTMH B CHCTEME HAy4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa M HAay4HOTO MHPOBO33PEHHs, O BKJIAJAE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BelecTB M MpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OHOJOTUYECKUE TEOpuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpalbHAs JIOTMa MOJICKYJIApHON Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiT rpaHULbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOTIOIEHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
pPE3yAbTATOB, HCIOJIb30BAHHBIX HAaY4YHBIX MOHSATUNA, TEOPUN M 3aKOHOB, YMEHHUE
Jie’aTh BBIBOJbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIACISITh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH



MPOIECCOB: OOMEHA BEIECTB M MPEBPAIICHHS SHEPTUU B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M DHEPreTUYecKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHITh MOJy4YCHHBIC 3HAHUA A1 OOBSCHEHUS OWOIOTUYECKUX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOJHON Cpele, MOHMMAaHHE HEOOXOAUMOCTH WCIOIB30BAaHUS JTOCTHIKEHUH
COBpEMEHHOU ounonornu " OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUsS ISl MPEICKa3aHusl HACIEOBaHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIECHUS,
000011ass OMOOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN arapat OHOJIOTHH.

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OMOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHMS, O BKJIAJE POCCUHUCKUX WU
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUs KU3HEHHBIX 33/1a4;

YMEHUE PpacKphIBaTh COJEp)KaHUE OHOJOTHYECKUX TEPMUHOB U TOHSATHUI:
BUJI, TIOMYJIALKS, TeHO(OH, 3BOJIOLMS, ABIKYIINE CUJIbl ((haKTOPBI) 3BOJIOLNUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJIOTHUYECKHE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LENu MUTaHUS,
9KOJIOTHUYECKasl MUpaMuJia, OMOTeoreHo3, Onocdepa;

yMEHUE W3JaraTb OWMOJOrMYecKne Teopuu (SBONMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUsS DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHus TiIaBHBIX HampaBlICHUU U



nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepuanckoro),
OTIPECISITh TPAHUITBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOICHUE H
OMMCAHKME JKUBBIX CHCTEM, MPOIECCOB U SIBICHHM, OpPraHu3aiys W MPOBEIACHHUEC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HWCCIEAYeMbIMA BEJIIMYUHAMHU, OOBSICHEHHE ITOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O0OBEKTOB: BHUJOB, TMOMYJSAIHA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BAHMS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHUCTBHS DKOJOTHYECKUX (DAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIICCTB M IIOTOKAa DHEPrUM B DKOCUCTEMAaX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSAThH IMOJYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
NIPOIIECCOB ¥ SIBJIICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TMOBCEIHEBHOMN
KU3HU C LEJIpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAIOIIUX JIFOCH, COOMIOIEHUsI HOPM IPAaMOTHOTO MOBEJICHUS B OKPY KaOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUHU ISl PAlIMOHATBHOTO TIPUPOIOTIOIH30BaAHNUS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUEe 3a]lau, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B SKOCUCTEMAax (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOII0IATH
npaBuia Ipu padbore ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OnoornuecKyro WH(PpOpMaIKI0 U3 HECKONIBKUX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHSATUUHBIN anmapaTt OMOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
) NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
1 buonorus xak Hayka 2 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBple crcTeMBI M UX OpraHu3aLus 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUHN COCTAB U CTPOEHUE KIETKH 8 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
4 JKuzHenesTenbHOCTh KICTKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
P
5 ASMAONCHAC 1 HHABIAYATPHOS 5 bu6mmoreka [IOK https://m.edsoo.ru/7f41c292
pa3BHUTHE OPraHU3MOB
H
6 ACHCACTBERHOCTE 1 HIMEHANBOCTD 8 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
C .0
7 CHICKIIMA OPrati3MOB. LICHOBH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOT U
8 PesepBHoe Bpemst 1 bubnuoteka I{OK https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KVIACC

N/ HaumeHnoBaHue pa3iesioB U TeM KoimuecTso yacos DJIeKTpoHHbIE (HHU(PPOBBIE)
° i/
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
9
1 DBOIIOLMOHHAS OUOIOTHS bubmnoreka LIOK https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHNE 1 pa3BUTHE KU3HU HA 8
2 P bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
3emiie
17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12 knacce
No 11/ HaumeHoBaHUe pa3/iejioB U TeM KosimyecTBo yacos daekTpoHHbIe (LU pPOBHIE)
) NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
8
3 OpranusMsbl U OKpysKaroias cpeia bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 SKOJOTHYECKUE CUCTEMBI 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
17

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME



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

10 KIIACC
KounyecTBo yacoB
Ne n/m Tema ypoka KounrtpoJabhbie IIpakTuyeckue
Bcero
padoThI padoThI
1 buonorus B cucreme Hayk 1
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
9 [IpaxTueckas padora Ne 1 1 0.5
«/cronp30BaHNE PA3TMYHBIX METOJIOB '
MIPU U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY
3 buonmorndeckue CUCTEMBI, TPOIIECCHI U UX 1
M3y4YeHue
4 XUMHYECKHI coCcTaB KIETKU. Boma u 1
MUHEpaJIbHbIE COJIN
5 benku. CoctaB u cTpoeHue OEIKOB 1
DepMeHThl — OUOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas padorta Ne 1
6 «M3ydeHne KaTaTUTHYECKON aKTUBHOCTH 1 0.5
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WIH
KaTaJias3bl)»
7 VYraesoasl. JInnuael
8 Hyxneunosbie kucinotsl. ATO
9 Hcropus u MmeTopl 3ydeHus KIETKU. 1
Kiierounas teopust
10 Kietka xak 1eiaocTHas »KUBas CHCTEMa 1
1 CrpoeHune s3yKapuoTUYECKON KIIETKH. 1 05

JIaGopatopHas pabota Ne 2 «M3yueHue




CTPOCHUS KIIETOK pACTEHUH, )KUBOTHBIX,
rpubOB U OaKTepuil Mo MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpEnapaTax u ux

OTIFICAHUE)
12 OOMeH BemecTB WIH METab0JIH3M
13 dorocuHTe3. XEeMOCUHTE3 1
JKu3zHeHHBIN UK KIETKU. [{enenue
kieTku. Muto3. JIlaboparopnast pabota Ne
14 3 «Habmronenre MUTO3a B KIIETKAX 1 0.5
KOHYHMKA KOPEITKa JTyKa Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
15 DHepreTuyeckuii ooMeH 1
16 buocunTes 6enka. Peakuust MmaTpuaHOTO 1
CUHTE3a
17 Tpancnsmus — 6nocuHTE3 OENKa 1
18 Hexnerounsie GopMbI )KU3HU — BHPYCHI 1
19 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 1
20 Meiios 1
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kietok. OmnonotBopenue. Jlaboparopuas
21 pabota Ne 4 «3yuenue cTpoeHus 1 0.5
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
22 NunauBuayanbHOe pa3BUTHE OPraHU3MOB 1
93 I'eneTnka — Hayka O HACJIEJICTBEHHOCTH U 1
W3MEHUYHUBOCTH
24 3aKOHOMEPHOCTH HACJIEIOBAHUS 1

pU3HAKOB. MoHOTHOpUIHOE




CKpEILIMBaHKUE

25

JuruOpuHoe ckpenuBanue. 3akoH
HE3aBHCHMOT'0 HACJICIOBAHMSI TPU3HAKOB

26

CueruieHHOE HacJIeIOBaHUE TTPU3HAKOB.
Jlaboparopuas pabota Ne 5 «M3yueHue
Pe3yJIbTaTOB MOHOTUOPHUTHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y
JpO30(HITBI HA TOTOBBIX
MHUKpOTIpEIiapaTax»

0.5

27

T'eneruka nona. Hacnenosanue
HpI/ISHaKOB, CHCIINICHHBIX C ITOJIOM

28

N3menunBocts. HenaciencTBennas
M3MEHYUBOCTh. JlaboparopHas paboTa Ne
6. M3yuenne MoauuKamoOHHOM
M3MEHUYUBOCTH, TOCTPOCHUE
BApHUAIIMOHHOTO PAJla U BApUAITMOHHOMN
KpHUBOI»

0.5

29

HacnenctBeHHast ©3MEHYHBOCTD.
JlabopaTtopHas pabora Ne 7. «AHaym3
MYyTalUi y qpo30(HIbl HA TOTOBBIX
MUKpOIIperapaTaxy

0.5

30

I'eneTnka yenoBeka

31

PesepBHblit ypok. O6001IeHHE 10 TEME
«HacneacTBeHHOCTh M HK3MEHYHBOCTD
OpPraHU3MOB»

32

CeJ'IeKI_II/IH KaK HayKa U nponecc

33

MeToasl U TOCTHKEHHS CEISKIINU
paCTeHI/Iﬁ H ) KUBOTHBIX




34

buoTexHoorus kak oTpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DBoJIIOLMS U MEeTObI €€ u3ydenus. Mcropus
pa3BUTHS MIPEICTABICHHUM 00 FBOJIIOLINH

MukposBonronus

[Tonmynsuus Kak aneMeHTapHasi eAMHUIIA BUJA U
sBostonun. Jlabopatopuas padora Ne 1
«CpaBHEHHE BUJIOB 110 MOP(HOJIIOTUYECKOMY
KPUTEPHIO»

JIBKyIue Cuitel (3JeMeHTapHbIe (PaKTOPHI)
ABOJTIOIIUHT

0.5

EcrectBennsiit 0TO0p 1 €10 GOpMBI

Pe3ynbTathl 3BOIIONUHN: IPUCTIOCOOICHHOCTD
OpraHu3MoB U BUJ000pa3oBanue. JlabopaTtopHas
pabota Ne 2 «Onrcanue mpucrnocoOJIeHHOCTH
Oopranu3Ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay

HaHpaBJ’IeHI/IH U IYTU MAKpPO3BOJIIOLUHA

0.5

H606paTI/IMOCTb 3BOJIFOLNH

I/ICTOpI/IH JKM3HHU Ha 3eMJie U METOMbI €& HU3YyUCHUA

10

I'unote3sl MPOUCXOKACHUS KU3HU Ha 3emite

11

PasButue xxu3nu Ha 3eMiie o 9paM " nepuogam

RlRr|lRr|P|

12

OcCHOBHBIE ATaIIbI 3BOJIOLUN PACTUTEIBHOTO U
&KHUBOTHOTO MHpa. [IpakTuueckas padora Ne 1
«M3yueHne HCKOMIaeMbIX OCTaTKOB PAaCTEHUN U




JKHUBOTHBIX B KOJIJICKIIUAX»

13 CoBpemMeHHas cCTeMa OPraHu4eCcKOro Mupa 1 0.5
14 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) 1

15 JiBuoxkymue cuibl ((pakTopbl) aHTPOIIOTeHE3a

16 OCHOBHBIE CTaTUH YBOJIOIIIH YeTIOBEKA 1

UYenoBeveckue pachl U IPUPOJIHBIE aAanTalun

17 yesoBeKa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 0 2.5
12 kaacc
e KoaunvecTBo yacoB
u/n Tema ypoka Beero KonTposabHbie IIpakTH4eckue
padoThI padoThI
1 DKOJIOTHS KaK HayKa 1
2 Cpenpl 00uTaHUs U SKOJIOTHYECKUE (DaKTOPBI 1
3 AbuoTtudeckue aktopsl. JJabopaTtopnas padora No
3. «Mopdonornyeckne 0COOEHHOCTU PACTEHUN U3
pasHbIX MecT obuTanus». JlaboparopHas padorta Ne 1
4. «BnausiHUE cBETa HA POCT U Pa3BUTHE YEPEHKOB
KOJIeyCa»
4 buotnueckue hakropsl 1
5 DKOJOTHYECKHE XapaKTEPUCTUKH MOMYISIUH.
ITpaktuyeckas padora Ne 2 «Iloacuér niaoTHOCTH 1
MOMYJISIIIAI pa3HBIX BUJOB PACTCHHID)
6 CooOriecTBa OpraHu3MoB — OHOIIEHO3 1 0.5
7 DKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI) 1




OcHOBHBIC ITOKA3aTSIU YKOCUCTEMEL.

Okojnoruyeckue nupamuabl. CBOMCTBA SKOCUCTEM. 0.5
Cyxkueccust

9 [Tpupo1HBIE SKOCHCTEMBI 1

10 AHTPONIOTr€HHBIE YKOCUCTEMBI 1

11 AHTPONIIOT€HHBIE YKOCUCTEMBI 1

12 buocdepa — rnobanpHas sKocucTeMa 3eMIIu 1

13 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OHOChepsl 1

14 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OHMOChephl 1

15 UenoseuecTBo B Onochepe 3emiun 1

16 YemosevecTBO B Onochepe 3emin 1

17 HTtoroBsiii ypok 1o Kypcy 1
OBUIEE KOJIMYECTBO YACOB I10 17 1

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus. O6mas 6uonorus, 10 knace/ Cubornazos B.U., Aradonosa WU.b., 3axaposa E.T., O6mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
«IPOD A»; AkunonepHoe obuiectBo «M3narenscTBo «IIpocBenienne»

* buosorus, 11 xknacc/ Kamenckuii A.A., Kacniepckast E.K., CuBornazos B.U., Akunoneproe obmiectBo «M3aarensctBo «IIpocBenienuey
METOJINYECKHNE MATEPHAJIbBI IJISA YUYUTEJIS

1. http://www.virtulab.net

2. https://interneturok.ru/

3. http://biology-online.ru/

4. http://biologylib.ru/catalog/
MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmmoreka LITOK https://m.edsoo.ru/7f41cc74
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