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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNeHus] MOAXO0A0B K (POPMHUPOBAHUIO COJAEpPNKAHUS Y4YEOHOro MpeameTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
orpeJeieHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
colepKaHHe, €ro CTPYKTypy, pachpeneiieHue T1o pasieraM M Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHOJOrMM TakKe VYUMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlM JIMYHOCTH, 3KOJIOTUYECKOTO MBIIIEHUS, PEACTABICHUI O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS IKOJIOTMYECKU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOTr0 mpeamera «bHoorus» MpOaUKTOBAHO HEOOXOAWMOCTHIO O0€CTIEUEHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
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 KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3allid M HBOJIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONOTUsS UMEET TAKXKE JJIsl pEIIeHUs] BOCIUTATENIbHbBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIOCOOCTBYET HHTETpallMi OWOJIOTHYECKUX 3HAHUHU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEPKaHUs, TMPEACTABICHHOIO B MPOrpaMMme II0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaroluecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMbBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHMMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM Uit (POPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4YHOIo No3HaHus», «Kinerka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

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

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
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 OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromMXCs MO3HABATEIbHBIX, HHTCIUICKTYIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUKW B MPAKTUYCCKOW JESITCIBPHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUHN OMOJIOTHYECKUX UCCIICIOBAHUM;

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

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH IMOCJICICTBUM CBOEH JEATEIHLHOCTH MO OTHOIICHUIO K OKpY’KaroIlel cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

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



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOJIBI (HAOIIOICHHE, SKCTIEPUMEHT, OMMCaHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuipl U cxeMbl: «MeTOAbI TO3HAHUS KUBOU MPUPOIBIY.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

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

OyHKIMKM BOABI W MHUHEpPAJbHBIX BellecTB B Kierke. llogaep:xkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiWcTBa. buonormyeckue ¢GyHkumu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Hurtonorust — Hayka o kierke. Kinetounas teopus — mpumMep B3auMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHIApUN W TuiacTud. Bunbl tactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUs KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Posib ¢pepmMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusiaue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTwmdeckoil mHMOpManuu B KIETKE. | €HETUYECKUH KOJ H €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTHM CTPOGHHS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «'eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTKI», Moaesb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHUsl TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTeHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
4yesaoBeKka», «OCHOBHBIE CTAIMM OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTh M MI3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHWe. 3aKOH eIWHO0Opa3us THOPHIOB IIEPBOTO
nokosneHus. IIpaBuno gomMuHUpOBaHUs. 3aKOH paCLICIUICHHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee CKpemmrBanue. Mcrnonp30Banne aHaATM3UPYIOUIETO CKPELIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, Wid TreHOTUIIUYECKas, M3MEHUMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HacaeACTBeHHOW n3MenunBocty H. Y. BaBunosga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpWHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JICBaHUN YEIOBEKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUe,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C moJIoM», «KapuoTumbel YenoBeka W JKMBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe noMunupoBanuey», «Jurubpugnoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlabopatopnasi pabora Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTMOPHUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuii y apo30¢uiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuenne H. W. BaBuioBa 0 1eHTpaxX NPOUCXOXKIECHUS W MHOTO00pa3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHusA. CKpeluBaHHE YWCTHIX JHMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKpPOOPTraHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTeHuil», «I[lopoasl TOMalIHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrnusiHME 3BOIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BcCex
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1us U MUrpanusi.

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpd03bl ¥ HIHOA AT TAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AanTuBHas paJuaius.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Popmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema MapuipyTta mytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuleKius «IIpumepbl 3aluTHBIX TPUCIIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abworeHe3 W MaHcmepMus. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKIETKH. llepBble KIETKM W KX 3BOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMUCKUM, JE€BOHCKU, KAMEHHOYTOJIbHBIM, TTIEPMCKHUU.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLIMU PACTUTENIBHOIO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHUH u
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJloBeKa. Meronsl u3ydeHus aHTpororeHe3a. Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYAUN TPy/Aa, MBIIJIEHUE, PEUb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3Ta, 00pa3 >KU3HU, OPYIHUS.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHMUS. ENMHCTBO 4enOBEYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJOBeKay», «/lpeBHeumme nroam», «peBHue mronn», «llepsbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebna), TreOXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsI «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaXJIeOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTbH, HPHPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauam», «llonmymamum», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (numenasi). Buabl-momuHanTel. CBs3M B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUUIEBbIE) YPOBHU HKOCUCTEMBI. [IWieBble 1LENnu W CEeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOrMYecKoro pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOr€OXUMHYECKUE IUKIIBI JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6nopazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PAMOHATIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumel 1 cxembl: «llumesbie nenu», «bUOIEHO3: COCTaB U CTPYKTypaw,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIC  BO3JCHUCTBUS HA Ipupody», «BaxueWmme uUCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOCheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEJIbCKOXO3IMCTBEHHBIX KYJbTYp», TepOdapuu UM KOJUIEKIMU PpACTeHHH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOT'PAMMBI 110 BHMOJIOTMMIM HA BA30BOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnMBaloTCid TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYy4alolUMHUCS MPOrpaMm
CpelHero oo1ero o0pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOEHHUS MpeaMeTa «buonorus» BbIAEIEHBI CIEAYIONIME COCTABISIONIUE:
OCO3HAaHHWE OOYYAIOMIMMHCS  POCCHUMCKON  Tpa)XJaHCKOW  HWJEHTUYHOCTH — TOTOBHOCTHU K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIPEJICIICHUIO, HAJIMYWe MOTHUBAIMM K OOYyYEeHHUIO OWOJIOTHH, IEJICHANPABICHHOE Pa3BUTHUE
BHYTPEHHUX YOCXKJCHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH MW HMCTOPUYECKUX TPaAUIUNA pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JICSITEIHHOCTH
IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH, MPUCYIIUMH CHCTEME OMOJIOTHYECKOro 0Opa3oBaHUs, HAIMYHUE DKOJIOTHUECKOTO
IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH 1€ U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIC PE3yIbTaThl OCBOSHUS TpeaMera «buonorusy MOCTUTalOTCsS B €IMHCTBE YUEOHOW M BOCIUTATEIBHOM
NEATEIBHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUMCKUMU COLUMOKYIBTYPHBIMHU, MCTOPUUYECKUMHU U IYyXOBHO-
HPABCTBCHHBIMU 1IEHHOCTSMH, IPUHSATHIMU B OOIIECTBE MPaBUIaMU U HOPMaMHM MOBEJEHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAaHMS, CAMOBOCIIUTAHUSI M CAaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEN MO3UILIMU JIMYHOCTH, NMAaTPUOTU3MA, YBAXKEHUS K
3aKOHY W IIPaBOIOPSIKY, YEJIOBEKY TpyAa W CTapIIeMy IOKOJCHUIO, B3aUMHOIO yBa)K€HHUs, OCpEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJIEAUIO U TPAAULKSIM MHOTMOHAMOHAIBHOIO Hapoaa Poccuiickoit denepannu, Npupoae U OKpyKaroumen
cpexne.

JIM4HOCTHBIEC pe3yabTaThl OCBOEHUS Y4eOHOT0 mpeameTa «bruomorus» MOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcss PYKOBOACTBOBATHCA CHOPMUPOBAHHONW BHYTPEHHEHW IIO3HMIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIIEHHI, COOTBETCTBYIOUIUX TPAJUIMOHHBIM LEHHOCTSIM POCCHUICKOIO
o0IIecTBa, paclupeHne KU3HEHHOTO OIBITAa M OIbITa JEATeILHOCTH B MPOIECCE PEaTM3ali OCHOBHBIX HAIpaBICHUIN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:



1) rpakaaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMU 00YYaIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUICKOTO
00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEHN, YBAKEHNUE 3aKOHA U MPABOMOPS/IKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON NESATEILHOCTH NP CO3JaHUU Y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEJILHBIX 337124, BHITIOJTHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEEsATh COOCTBEHHYIO TO3UIIMIO TTO OTHOIIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aUMOJICMCTBHUS JIOJIEH C pa3HBIMU
yOXKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSAMH U COIUATILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS] Y4YEOHBIX, IIO3HABATEIBHBIX H
UCCJIEOBATEILCKUX 3aJ1a4, YBOXUTEIHHOTO OTHOIICHUS K MHEHHMIO ONIOHEHTOB IMPU OOCYXKJICHHH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKaHUS,

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKOMN IpakIaHCKOW MIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHSI K CBOEMY HapoAdy, UyBCTBa
OTBETCTBEHHOCTH Iepe POIMHON, rOpAOCTH 32 CBOM Kpaii, CBOI0 PoMHY, CBOM SI3BIK U KYJBTYpPY, IPOLIJIOE U HACTOAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEAUI0O W MaMSATHUKAM MPUPOJbI, TOCTHkKEHUsM Poccun B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTh OIICHWBATh BKJIQJ POCCUUCKUX yUEHBIX B CTAHOBJICHHWE M Pa3BUTHE OMOJOTWH, MIOHWMAHUS 3HAYEHUS
OMONIOTMY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

ujeiHas yoexaEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OILICHMBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOpPaIbHO-
HPaBCTBEHHbIE HOPMbI U LIECHHOCTH;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISAM, CO3[aHUI0O CEMbH HA OCHOBE OCO3HAHHOTO MPHUHSATHUS LIEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUsIMU HapoaoB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYasi ICTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOT'O TBOPUECTBA, CIIOpPTa, TPYy/a,
00I111eCTBEHHBIX OTHOIIICHU;

MOHUMAHUE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE IMPOSIBIATH KayecTBa TBOPYECKOU
JUYHOCTH;

5) puzuveckoro BocnuTaHusl, GOpMHUPOBAHUS KYJIHTYPbI 310POBbS U SMOIUOHAJIBHOTO 0JIArOMOJIyYHS:

NOHMMaHWE M pealu3alus 3I0pOBOro M 0Oe3omacHOro oOpa3za KU3HU (30pOBOE TMHUTAaHHUE, COONIOCHHE
TUTUEHUYECKUX TIPABUJI U HOPM, COQTAHCUPOBAHHBIN PEXKUM 3aHATUN M OTABIXA, peryispHas (u3nueckass akTUBHOCTH),
0epe’KHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IEHHOCTH NPAaBWJI HMHAMBUAYAJIBHOTO W KOJUIEKTMBHOIO O€30MacHOr0 TIOBEICHHUS B CHUTYyalUsX,
YIPOKAIOLIKX 310POBBIO U )KU3HHU JIIOAEH;

OCO3HaHHE MOCJIEJACTBUI U HEMPUATUS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aTKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOI0 BOCIMTAHMS:

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

TOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW M COLMAIbHON HAIMpaBICHHOCTH, CIIOCOOHOCTH
WHULIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITEIIHO BBIMTOIHATh TAKYIO J€ATEIbHOCTD;

MHTEPEC K pa3IMYHbIM chepam npodeccrHoHaIbHOM NeaTeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BRIOOpP OymyIieit
npodeccun u peaan30BbIBATH COOCTBEHHBIE KU3HCHHBIC TITAHbL;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKH 11eTIec000pa3HOe OTHOUIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYyIlleCTBOBaHUS,

MOBBIIIEHUE YPOBHSI SKOJOTMYECKOM KYJbTYPhI: MPUOOPETEHHE OMbITa MJIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



OCO3HAHME II100aJBHOTO XapaKkTepa 3KOJIOTMUYECKUX MPOOJIEM U MyTEN UX peLIeHUs;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMM 3HAHUS M YMEHUS NMPU PELICHUU NpooIieM,
CBSI3aHHBIX C PAIlMOHAJIBHBIM IPHUPOAOINOIb30BaHUEM (COOJIIOIEHUE MPABUI MOBEJAEHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE IEUCTBUM, IPUHOCALIMX BpPEN OKPYKAIOLIEW INPUPOAHOM CpeAe, YMEHHE NPOTHO3UPOBATH
HEeOJIaronpusATHBIE YKOJIOTHUECKHE MOCIEACTBUS MPENPUHUMAEMbIX IEUCTBUNA U MTPe0TBpaIaTh UX;

HaJIU4YHUE Pa3BUTOTO KOJOTMYECKOrO MBIIUIEHUS, KOJIOTMYECKON KYJIbTYpbI, ONBITA AEATEIBHOCTA 3KOJIOTUYECKOM
HAIIPaBJIEHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS MMHU B I03HABAaTEJIbHOW, KOMMYHUKATUBHONW M COLMAJIBbHOM IPaKTHUKE,
TOTOBHOCTH K YYaCTHIO B PAKTUYECKOU JIEATEIIBHOCTH 3KOJIOrMYECKON HANPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON
NPAKTUKHU, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UHUTATENIbCKOM KYJIbTYpbl KaK CpPEICTBAa B3aUMOJCHCTBUS MEXKIY JIOABMU H
NO3HaHMS MUPA;

NOHMMaHHe creuuukn OUONOTMM KaK HayKH, OCO3HaHUS €€ poju B (OPMHUPOBAHHM PALMOHAIBLHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHpE KaK O €JUHCTBE MPHUPOJbI, YeOBEKa U
o0IIecTBa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXpaHEH s IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH ISl COBPEMEHHOM ITMBUIIM3AIMK: 00ECTICUeHUS] HOBOTO YPOBHS Pa3BUTHS
MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMBbI Pa3BUTHS
YeJI0BeUeCcTBa, MMOMCKa IMyTel BbIXOJa U3 II00aNbHbBIX SKOJIOIHYECKUX MPOo0sieM U oOecrieueHus rnepexoia K yCTOHYnBOMy
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LIEJSX MOBBIIMIEHUS OOIIEH KyJIbTYphbl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHONW T'PaMOTHOCTH oOOydaromuxcsi, (GopMupyemMon mnpu
M3y4YEeHUN OUOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJIOB IMO3HAHUS, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh

NoJlydyaeMble 3HAHMA JUIsI aHalu3a U OOBSCHEHUS SBJICHUNA OKPY’KAIOUIET0 MHpa U MPOUCXOASIINX B HEM HM3MEHEHMH,



YMEHHUE JieJ1aTh 0OOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAyUYHBIX (DAKTOB M HMMEIOIIMXCS AAHHBIX C LIEJIbIO MOTYYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO HCIOJIb30BaTh OHMOJOTMYECKUE 3HAHMS JJI1 pEeLIeHUuss MpoOJeM B peallbHbIX
KU3HECHHBIX CUTYaIHsIX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, IOTOBHOCTH OCYILECTBIIATh INPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeSTENbHOCTh UHIUBUYAIBHO U B TPYIIIE;

TOTOBHOCTb M CITIOCOOHOCTh K HENMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJYYEHHUIO HOBBIX
3HAHHUM 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIAMM.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yibTaThl OCBOCHHUS yueOHOro nmnpeaMera «buonorus» BKIIOYAKOT: 3HAYMMBbBIC JUIS
dbopMupoBaHUS MHPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCIUIUTMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHbIE TOHSTHSA,
OTpakarolue LEeJOCTHOCTh HayYHOW KapTUHBI MUpPA U CHEU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
Haykax (BEIEeCTBO, SHEPTHUs, SBJICHHE, MPOIIECC, CUCTeMa, HAYYHBIA (PaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHs, HCCIEIOBAaHUE, HAOIIOJCHHE, W3MEpPEHHEe, OSKCIEPUMEHT M JPYruX), YHUBEpCaJbHbIE Yy4deOHBbIE AEUCTBUS
(mo3HaBaTeNnbHBIE, KOMMYHUKATHBHBIC, pEryJIsTUBHbIE), obecneuynBatomme (GopmupoBanne  (QyHKIHOHAIBHOU
IPaMOTHOCTH W COIMAJIBHON KOMIIETEHIIMH OOYYaroIINXCs, CIMOCOOHOCTh OOYYalOlMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHME 3HAHWA W YHUBEpPCAJIbHbIC Yy4deOHBbIC JCHCTBUS B TIIO3HABATEIBHOU U
COLMAJIbHOM MTPAKTHKE.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPETHEr0 00111eT0 00pa30BaHUs JOHKHBI OTPAKATH:

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMY I€HCTBUSIMH:

1) 6a30Bble JOTrHYECKHE TeHCTBHI:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJBb30BaTh IMPU OCBOCHUM 3HAHUW MOPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a, CUHTE3a, CpaBHEHMS,
kiaccudukanuu, 0000IIeHHsI), PACKPhIBATh CMBICT OHWOJOTHYECKUX TOHATHN (BBIJACIATh WX XapaKTEepHBIC MPU3HAKH,
YCTaHaBIIUBATh CBSI3U C IPYTUMU NOHATUAMHU);



ONpENENATh LENN AEATEIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUM HX JOCTHKEHHS, COOTHOCUTH PE3YJIbTAThI
NEATEIIBHOCTH C ITOCTABJICHHBIMU LIEISIMU;

UCII0JIb30BaTh OMOJOTUYECKUE MOHATHUS 11l OOBsICHEHUS (DAKTOB U SIBICHUM )KUBOU IPUPOABL;

CTPOUTH JIOTHYECKUE pacCyKIeHUsl (MHAYKTHUBHBIC, NE€IyKTUBHBIE, MO AHAJOTUHU), BBISABISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BBIBOIBI U 3AKITIOUECHHUS;

OPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA JJISl MPEACTABICHUS CYIECTBEHHBIX CBS3€M M OTHOLIEHWW B M3Y4YaeMBbIX
OMOJOTUYECKUX OOBEKTaX, a TaKKe MNPOTUBOPEUMH pPA3HOTO pOJa, BBISBICHHBIX B Pa3IUYHbIX HHOOPMAIMOHHBIX
UCTOYHMKAX;

pa3pabaTbiBaTh IUIAH PELIECHUS NpoOJieMbl C y4ETOM aHajiu3a HMEIOUIMXCS MaTepHalbHBbIX W HEMaTepUalbHBIX
peCypCoB;

BHOCUTHh KOPPEKTHUBBI B [I€ITEIBHOCTb, OLIEHUBATh COOTBETCTBUE pPE3YyJbTATOB IENSM, OLEHUBATh PHUCKH
NOCJIEICTBUH AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH pabOTy B YCIOBUSX PEAIbHOrO, BUPTYabHOTO M KOMOWHUPOBAHHOIO
B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE eHCTBHA:

BJIA/ICTh HAaBBIKAMHU YYE€OHO-HCCIIEIOBATEIBCKON W TMPOEKTHOM MAESITeNbHOCTH, HAaBbIKAMU pa3peuieHusi mnpooiem,
CIIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOHMCKY METOJOB PEUICHUS MPAKTHYECKUX 3a/1ad, MPUMEHEHHUIO
Pa3IMYHBIX METOAO0B ITO3HAHUSI,;

UCIIOIB30BaTh PA3JMYHBIE BUABI JEATECIBHOCTH II0 IIOJIYYEHHIO HOBOTO 3HAHUA, €ro MHTEPIPETaLNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B yUeOHBIX CUTYaIUsIX, B TOM YHUCJIE IIPHU CO3JaHUH YU€OHBIX U COIIMAbHBIX IPOEKTOB;

(GopMupoBaTh HAYYHBIN THIT MBIIIJICHUS, BIaJI€Th HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMU MOHATUSIMHU U METO/IAMU;

CTaBUTbH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON ACSITEIBHOCTU U )KU3HEHHBIX CUTYaLIHUAX;

BBISIBJIATH IPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 3a7ady, BBIABATATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEHTBHI JUIs JOKA3aTeNIbCTBA CBOUX YTBEPKIACHUN, 3a1aBaTh [TapaMeTPbl U KPUTEPUN PELICHNS,

AHAJIM3HUPOBATH IIOJYYEHHBIE B XOJ€ PCELICHMs 3aJa4d pe3yJbTaTbl, KPUTUYECKH OLEHUBATH MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSAX;



JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITH LI€JIEHANIPABIEHHBIN MOKUCK MEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS B MPO(ECCHOHATIBHYIO CPENY;

YMETh MEPEHOCUTDH 3HAHUS B TTO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTAaTh HOBBIE UJEH, MpejaraTh OPUTMHAIbHBIE MOAXOAbl M PEIICHUS, CTaBUTb MNPOOJEMBbI W 3ajadd,
JOTYCKAIOIIHNE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPoOpMaluu (TEKCTe Yy4eOHOro mOocoOUs, HAy4YHO-TIOMYJISPHOMN
auTepaType, OMOJOTUUECKUX CIOBapsAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
uHQOpMaAIMIO Pa3IUYHBIX BUIOB © (OpPM TMPEJCTaBICHUS, KPUTHUYECKH OICGHMBaTh €€ JIOCTOBEPHOCTh W
HEMPOTHBOPEUYUBOCTH;

dbopMyTHUpOBATh 3alPOCHl M MPUMEHSATh Pa3IUYHBIE METOJIBI MPU MOUCKE M OTOOpe OHMoJoTHYecKoil MHpOpMaInH,
HEO0OXOIMMOM /1JIs1 BBITIOJIHEHHSI YUEOHBIX 3a/1a4;

IpUOOPETATH OMBIT UCTIOIH30BAHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA, COBEPIIEHCTBOBATH KYJIbTYPY
AKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (OpMY Tpe/icTaBiIeHusl Ouosnornueckoi nHpopmauu (cxeMbl, rpaduk,
IarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN fA3BIK B KAaueCTBE CpPEJICTBa NpHU paboTe ¢ OMOJIOrHMYECKOW HH(pOpMaluel: MPUMEHSITh
XUMHUYECKHUE, (PU3NUEeCKUEe U MaTeMAaTHYECKUE 3HAKU U CUMBOJIBI, (PopMyIibl, aO0OpeBUaTypy, HOMEHKIATYPY, UCIIOIb30BAThH
¥ IpeoOpa3oBBIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU PACTIO3HABAHUSA U 3aIUTHI HHGOpMaIUK, HHYOPMAITMOHHONM 0€301TaCHOCTH JIMYHOCTH.

OBiajgeHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax >KU3HHW, aKTHBHO YYacTBOBATh B JUAJOre WM JUCKYCCHH TIO
CYyIlIECTBY OO0CYyX/IaeMoll TeMbl (yYMEHHE 3aJlaBaTh BOMPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCUTEIBHO BBIMOJHEHUS
npejiaraeMou 3ajauu, y4uTbIBaTh HHTEPECHI U COTJIACOBAHHOCTD MO3UIUHN APYTUX YYACTHUKOB JIUANIOTa WA IUCKYCCHUH);



pacmo3HaBaTh HEBEpOaJbHBIC CPEACTBA OOIICHUS, TOHWMATh 3HAYCHHE COIUAIbHBIX 3HAKOB, MPEATIOCHUIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYaIllUi, yMETh CMSTYaTh KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMH CITIOCOOAMU OOIIEHUS M B3aUMOJCHCTBHS, MIOHUMATh HAMEPCHHS JIPYTUX JIOACH, MPOSBIATH
YBOXHUTEIIBHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOU opme GopMyTHpOBaTH CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCIIOIh30BAHUEM SI3IKOBBIX CPEJ/ICTB.

2) COBMeECTHASI IeSITEJIbHOCTh:

NOHMMATh W WCIIOJIb30BaTh MPEUMYINECTBAa KOMAaHIHON Y WHIUBUIYAJIbHONH PabOTHI MPHU PEIICHUHA OMOIOTHYCCKOM
npo0OsieMbl, 00OCHOBBIBATh HEOOXOIWMOCTh NMPHUMEHEHHUS TPYNIOBBIX (DOPM B3aMMOJCHCTBUS TPH PEIICHUN y4eOHOU
3a1a4H;

BBIOMPATh TEMAaTUKY U METOBI COBMECTHBIX JICHCTBUM ¢ YIETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXkKJIOTO YICHA
KOJIJIEKTHBA;

NPUHUMATH IIEJTM COBMECTHOM JCATEIBHOCTH, OPTaHU30BHIBATh U KOOPAMHUPOBATH JECHCTBUS 1O €€ JOCTHIKCHUIO:
COCTaBIIATh IUIAH JICWCTBHM, PACHpEACNIATh POJIM ¢ YIETOM MHEHUH yYaCTHHUKOB, OOCYKIATh PE3YJIbTaThl COBMECTHOM
paboTHI;

OIICHMBAaTh KAauyeCTBO CBOCTO BKJIaJla M KaXJOr0 yYacTHMKAa KOMaHIbI B OOIIUI pe3yidbTaT IO pa3pabOTaHHBIM
KPUTCPHUSIM;

npeJjiaraTh HOBBIC IIPOSKTHI, OLICHUBATh UJICH C ITO3HIIMA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYCCKON 3HAYNMOCTH;

OCYIICCTBIISITh IIO3UTUBHOC CTPATETHYCCKOE IOBEACHUE B Pa3IUYHBIX CHUTYAlMSIX, MPOSBISTH TBOPYECTBO U
BOOOpakeHue, ObITh HHUITHATHBHBIM.

OBJajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JAeHCTBUSIMU:

1) camoopraHu3amnus:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JIJIS BRISIBICHUS IMPOOJIEM M UX PEIICHUS B )KM3HCHHBIX U YUCOHBIX CUTYAIUAX;

BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHHU IICJICBbIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JACHCTBUSX U MTOCTYIKAX I10
OTHOIIICHHIO K JKHBOU MPHUPOJIE, CBOEMY 3JI0POBBIO M 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIICCTBJISATH MO3HABATEILHYIO JICATEIBHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 33/1a4d B 00Pa30BaTEIIFHOM JICATEILHOCTH U KU3HCHHBIX CUTYAIIHSIX;



CaMOCTOSITEJIbHO COCTAaBISATh IUJIAH pELIeHUs MpoOJeMbl € YYETOM HMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JIeNaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHMUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO W TMPOSBICHUIO MIUPOKON JIPYAUIIMU B Pa3HBIX O0JACTAX 3HAHHMM, MOCTOSHHO
NOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISM;

BJIa/IETh HABBIKAMM I103HABAaTEIbHOM pedIeKCHMM KaK OCO3HAHMSI COBEpIIAEMBIX JEHCTBUH M MBICTUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BAaTh MPUEMBI pedICKCUU JUUIs OLIEHKH CHUTYyalliH, BbIOOpa BEPHOTO
peleHus;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyIbTaTOB IEATECIIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

IPUHUMATh ceOsl, MOHUMasi CBOM HEJOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATCIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYrUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C O3ULUU APYTOr0 YEIOBEKA.



NPEAMETHBIE PE3YJIbTATBI

[IpeametHbie pe3ynbTathl ocBoeHus porpammbl COO 1o 6uosioruu Ha 6a30BOM YPOBHE BKJIIOUAIOT CIIEHH(PUUIECKIE
s yaueObHoro mpeamera «buonorus» HaydHbIe 3HAHUS, YMEHUSI U CHOCOOBI AEHCTBUM MO OCBOCHHUIO, UHTEPIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUU, BUBLI ACATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS U NMPUMEHEHHMIO 3HAHUW B Pa3IUYHBIX
y4eOHBIX CUTYaIlUsAX, a TAKKE B PEAJIbHBIX )KU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX ¢ Ouosiorueil. B mporpammMe npeaMeTHbie
pe3yabTaThl IPEACTABICHBI IO roJaM 00y4YeHUs.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS yueOHOro peameta «buonorus» ¢ 10 knacce NOMKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OWMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B
dbopMuUpPOBaHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUNUCKHUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUU, (YHKIIMOHAIBLHOW TPaMOTHOCTH YEJIOBEKA ISl PElIeHUs
KU3HEHHBIX 337124,

YMEHHE PACKpbIBATh COJEp’KaHHE OMOJIOTMYECKHX TEPMUHOB U TOHATHM: >KM3Hb, KJIETKA, OpPraHu3M, MeTaboIu3M
(oOMeH BellecTB W TMpEeBpalIEHUE SHEPTHH), TOMEocTa3 (CaMOpEeryIAlus), YpOBHEBAas OpraHU3AlMs KUBBIX CHUCTEM,
CaMOBOCTIPOM3BeICHHE (PEMPOAYKIIHS ), HACIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE WH3jaratb OHOJOTHYECKHe Teopuu (KIETOYHAas, XpPOMOCOMHAs, MYyTAal[MOHHas, IeHTpajbHas Jorma
MOJIEKYJIsIpHOM Ouosoruwm), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BapuwioBa) u yueHus (0 meHTpax MHOTO0Opa3us H
IPOUCXOXKIEHUS KyIbTypHBIX pacTteHuii H. . BaBuiosa), onpenensiTe TpaHULIbl KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJJaMU HAYYHOT'O TMIO3HAHUS B OMOJIOTHH: HAOJIO/IEHUE U OMTMCAHUE KUBBIX CUCTEM, IPOIIECCOB U
SBJICHUW, OPTaHU3aIMs U MPOBEACHUE OMOIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIYKEHUE THIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXIYy HCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHHE TOJIYYCHHBIX PE3YIbTATOB, HCIOJIH30BAHHBIX HAYYHBIX TOHSTHUH,
TEOPHl U 3aKOHOB, YMEHHE JEJIaTh BEIBOABI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KIETOK MPOKAPUOT U HYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB W MPEBpAIICHUS DHEPTHH B KIETKE,
doTocuHTE3a, TIACTHYECKOTO ¥ DJHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, MHMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);



YMEHHUE TPUMCHSTh MOJYyYCHHBIE 3HAHUS I OOBSICHCHUS OWMOJIOTHYECKHX MPOIECCOB W SIBICHUH, IS TMPUHATHUS
MPAKTUYCCKUX PEIICHU B TIOBCEIHEBHOW XM3HU C IEIbI0 OOCCIEUYCHHs] OC30MAaCHOCTH CBOETO 370POBBS M 3I0POBbSI
OKPYXKAIOIIUX JIFOJICH, COOJIIOMCHUS HOPM TPAaMOTHOTO TIOBEICHUS B OKpY)KAIOIICH NPHUPOJHON Cpejie, MOHUMaHUE
HEOOXOIMMOCTH HCIIOJIb30BAaHUS JOCTH)KCHUW COBPEMEHHOW OWMONOTMM ¥ OWOTEXHOJOTHH IS  PalliOHAIBHOTO
MIPUPOAOIIOTH30BAHUS;

YMCHHE peIIaTh 3JEMEHTapHBbIC TEHETHYCCKHME 3aJadyd Ha MOHO- W JUTHOPUIHOE CKpEIIMBaHHUE, CICTUICHHOE
HACJICIOBAaHNE, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO CKPCIMMBAHUS IS TPEACKA3aHWS HACICIOBAaHUS NPH3HAKOB Y
OpraHU3MOB;

YMCHHE BBITIOJIHATH JAa0OpaTOPHBIE W TPAKTHUECKUE padOThI, COOJIIONATh IMpaBujia MPU paboTe C y4eOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

YMCHHE KPUTHYCCKH OIICHHBATh W MHTEPIPETUPOBATh WH(GOPMAINIO OHOJIOTMYECKOTO COACPIKAHUS, BKIHOYAIOITYIO
IICEBJIOHAYYHbIC 3HAHWUS W3 PA3JIMYHBIX HMCTOYHUKOB (CpeJCTBA MaccoBOW WH(GOPMAIMK, HAYYHO-TTONYJISIPHBIC
MaTepHaIbl), STUYECKHE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTUH, MEIULIUHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas OUOIOrHuecKyro UHPOpMaIUo U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorusy» ¢ 11 knacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE M POJU OWOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(dbopMHUpPOBaHUYN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUMCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B Pa3BHTHE OWOJIOTHH, (YHKIIMOHAIBHONW TPAMOTHOCTH YeEJOBEKa ISl PElICHHUS
’KU3HECHHBIX 33/1a4;

YMEHHUE PACKpBIBATH COJEpXKAaHUE OUOJOTHYECKUX TEPMUHOB M MOHATUN: BUJ, TOMYJSIIUSA, TeHODOH, IBOIIOIHS,
JBIDKYIIUE CHIIBI ((PAaKTOPBI) SBOIIOMMH, TPUCIIOCOOICHHOCTh OPTaHM3MOB, BUI000pa30BaHUe, YKOJOTHUECKHE (DAKTOPHI,
HKOCUCTEMA, IPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, IIEM MUTAHUs, IKOJIOTHYECKasi upaMuaa, OuoreoreHos, onocdepa;

YMEHHUE M3J1arath Onojornueckue teopun (dBosrormonnHast teopust U. /lapBuHa, cHHTeTHYECKAs] TEOPHS SBOJIONNN),
3aKOHBI M 3aKOHOMEpHOCTU (3apojblmieBoro cxonacra K. M. Bbapa, depenoBanusi TJIaBHBIX HaNpaBICHUN W MyTel
ssomoruu A. H. CeseprioBa, yuenus o 6nocdepe B. U. Bepranackoro), onpenensiTh TpaHUIBI KX TPUMEHUMOCTH K KUBBIM
CUCTEMaM;



YMEHHE BJIaJICTh METOJIaMHA HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJFOICHUE W ONMCAHUE JKUBBIX CHCTEM, TIPOIIECCOB U
SIBIICHU, OPTaHU3AIUs ¥ MTPOBEICHUE OMOJOTHICCKOTO SKCIICPUMEHTA, BBIIBIDKCHHUE THIIOTE3bI, BHISIBIICHUE 3aBUCHMOCTH
MEXIY HCCIEAYeMBIMU BEIWYMHAMHU, OOBSICHEHHE IOJIYYCHHBIX PE3YIbTaTOB, HCIIOJIL30BAHHBIX HAYYHBIX ITOHSITHH,
TEOpUI U 3aKOHOB, YMEHHE JICJIaTh BHIBOJIBI HA OCHOBAHUH TIOJYUYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICATH CYIIECTBEHHBIC TIPU3HAKHA CTPOCHHSI OMOJOTHICCKUX O0BEKTOB: BUIOB, TMOIYJISIIINMI, TPOAYIICHTOB,
KOHCYMCHTOB, PEAYIIEHTOB, OMOTEOIICHO30B M JKOCHCTEM, OCOOCHHOCTH IPOIICCCOB: HACIICJCTBEHHOH H3MEHUYHBOCTH,
€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCIIOCOOJEHHOCTH OPraHW3MOB, JIEHCTBUS DKOJIOTHYECKHUX (PaKTOpoOB Ha
OpraHu3MBbl, TMIEPEHOCA BEIICCTB M IMOTOKA DHEPTUU B DKOCHUCTEMAaX, aHTPOIIOTCHHBIX M3MCHCHHH B dKOCHCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKHX IUKIIOB B Onocdepe;

YMCHHE MPUMCHSTH MMOJYyYEHHBIC 3HAHUSA ISl OOBSICHEHUS OMOJOTMYCCKUX IPOIECCOB WM SIBICHHM, JUIS TPUHSTHS
NPAKTHYCCKUX PEIICHUA B MOBCEIHEBHOW >KM3HU C IICJIBI0 0OeCTeueHUs O€30MacHOCTH CBOETO 3JI0POBBS U 310POBBS
OKPYXKAIOIIUX JIFOJICH, COOJIFOJICHUS HOPM TPAMOTHOTO TOBEJICHUS B OKPYJKAIOWIEH MNPUPOIHOW cpeje, MOHWMAaHUE
HEO0OXOIMMOCTH UCIIOJIb30BAHUS JOCTHKEHUN COBPEMEHHON OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOIOIIOIb30BAHNS;

yMEHHE peniaTh 3JIEMEHTapHble OMOJOTMYECKHEe 3a/laud, COCTaBIATH CXEMbl IEpPEHOCa BEIIECTB U JHEPrUU B
sKocucTeMax (Lenu MUTaHus);

yYMEHHE BBITIOJHATH Ja0OpaTOpPHBIE W MPAaKTHUECKUE padoThl, COONIONATh NpaBWwia Tpu padbore ¢ y4yeOHBIM U
J1a00paTOPHBIM 000PYI0BAHUEM;

yYMEHHE KPUTUYECKHU OIICHUBATh W MHTEPIPETUPOBATh MHGOPMAINIO OUOJOTHYECKOTO COACPIKAHUS, BKIIOYAIONTYIO
NICEBJIOHAYYHbIE 3HAHUA U3 PAJNMMUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM WHGMOpPMAIMK, HAYYHO-TIOMYJSPHBIC
MaTepHalibl), pacCMaTpPUBaTh TI00aTbHBIE YKOJOTUYECKUE MPOOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEeHUs, 0000111asi O MOIOTHYECKYI0 HHPOPMAIIHIO U3
HECKOJbKUX UCTOYHUKOB, TPAMOTHO MCTIONb30BaTh MoHATHIHBIN anmapat ouonorun. TEMATHYECKOE



TemaTuueckoe IJIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 4 1
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
2 JKuBBIe cCCTEMBI M IX OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 30 2
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 12
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 6 2 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 9 3 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 5 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 0 8
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