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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OnpeJeNieHus] MOAXO0A0B K (OPMHUPOBAHUIO COJAEpkKAHUS Y4YEOHOro mpeaMera
«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, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHErO
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpeJieNieHbl OCHOBHBIE (DYHKIIMM MPOTrpaMMBbl 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
collepKaHHe, €ro CTPYKTypy, pachpelesieHue [0 pas3ieiaM ¢ TeMmawm,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOT0 00pa30BaHMUS.

B nporpamme mo 6uonorun (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, IIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOI'O PAHIa U CYIIHOCTU OCHOBHBIX IPOTEKAIOIIUX 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-
IrE€HETHYECKOIO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTMYECKU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «buosorus» MpoIUKTOBAHO HEOOXOAUMOCTBIO 00ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JMHAMUYHO Pa3BHBAIOLIETOCS
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
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd MU 3BOJIIOIUH, CO3AET
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 3HaueHre OMONOTUS UMEET TAKXKE JJIsl PEIICHUS] BOCIUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYIbTYpbl, CIIOCOOCTBYET HMHTETpAIlMM OHWOJIOTHYECKUX 3HAHUHU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMJIM OCHOBY Jisi ONpENENeHUs IMOAXOJIOB K OTOOpY H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM 0O0ydYaromuecs JOHKHBl OCBOUTH 3HAHHUS M YMEHHUS, 3HAYUMBIC 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
3aHHUMAIOT 3JIEMEHTHI CO/IEPKaHUA, KOTOPBIE CIy>KaT 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 YYETOM MPUOPUTETHOrO 3HAUYCHHS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEpKaTeabHble TUHUM: «buosorus kak Hayka. Metozasl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



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

Henp um3ydyenus ydeOHoro mnpeamera «buonorus» 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 )KU3HEHHBIX MTPOOJIEM.

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, MpaBUiiax, CIY>KalUuX OCHOBOMU
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 0Oy4aromMXCS TO3HABATEIBHBIX, UHTEIJICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJIEHHE Y OOydYarIuxcs oOmedl KyabTypbl, (YHKIIHMOHAIBHOM
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 3HAHUH B MPAKTUYECKOW NESATEIHHOCTH YEJIOBEKAa, PA3BUTHHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMISCKUX UCCIICIOBAHUN;

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

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TMOCJICICTBUM CBOEH JEATEIHLHOCTH MO OTHOIIIEHHIO K OKPY’KaloIei 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 00sacTu «EcTecTBeHHO-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 KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl U cxeMbl: «MeTOAbl MO3HAHUS KUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

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

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKU 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 MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NE€pBUYHASA, BTOPUYHAs, TpETUYHAs U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnuuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIU3aTOPOB.

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

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoilicTBa. buonormdeckue @yHkuuum aunugoB. CpaBHEHHE
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®: ctpoenue u GpyHKIIUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

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

[ToBEpXHOCTHBIE CTPYKTYphI 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 MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
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
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

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



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

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

JlaboparopHass pabora No 2. «/3ydyeHue CTpPOCHHS KIETOK PpaCTCHH,
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  (QHEPreTUYECKUii OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass U TeMHOBas ¢¢a3bpl (orocuHTe3a. Peakiuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepun. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

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

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoampoBanue amuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3nu pacTeHul, >KMBOTHBIX U YEJIIOBEKa, BbI3bIBA€MbIC
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»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/]a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LMK KIeTku. MHTepdaza u MuTos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOTMUECKME OCHOBBI PAa3MHOXEHHUS W  HWHIMBUIYAJbHOTO  Pa3BUTHUS
OpraHu3MOB.

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

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

Meito3. Craguu Mmeiio3a. Ilpoiecchl, Mpoucxoisiliue Ha CTaausxX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[, SHIEKIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIUYMHOuYHOE). BimsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «llpsmoe u HenpsAmoe pa3zBuTHe», «'aMeTOreHe3 y MIICKOIUTAIOIINX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

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

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. HacsieacTBeHHOCTh M U3MEHYUBOCTH 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€HETUYECKHUI, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokosneHus. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyoniee cKkpemuBanue. Mcnonp30Banne aHaANM3UPYIOUIETO CKPEIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

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

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeTHUeCKrne 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  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, WiM TreHOTUIIUYECKas, HM3MEHUMBOCTh. KoMOWHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOW n3MenunBocty H. Y. BaBunosga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKUH. 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 reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00IeBaHU YeIIOBEKa.

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
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH paCLICIUICHUS M €ro IUTOTeHEeTHYeCcKas
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 YenmoBeka © JKMBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanue», «llepekpéct



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

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlabopatopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

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

Jlaboparopnas pabotra No 7. «AHanu3 MyTauuii y apo30(uiibl 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 1eHTpax NPOUCXOXKIECHUS W MHOT000pa3us
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 nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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 TOMalHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH IUIOJ0B 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. BrusHME SBOJIOIMOHHON 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.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB 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 CylIecTBOBaHUE, €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. V30511 U MUTpanus.

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

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

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. AJanTUBHAs pauaius.

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»,  «Dopmbl  OOprOBI 32
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

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

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KojuieKiusa «[IpumMepsl 3allIUTHBIX MPUCIIOCOOJICHUN 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 TmpenapaTthl «Pa3Butne 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.

JlaGopatopHas pabora Ne 2. «Omnucanue NpucrnocoO0JIeHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEPMHUS. XUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX 3SBOJIOIUS.
@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, KAMEHHOYT OJIbHBIA, IEPMCKHUA.

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

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



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMU PACTUTENIBHOIO M JKMBOTHOrO MHpa. ApomMop¢o3bl y pacTeHUH H
*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
MIPOUCXOXKIAECHUN YeJloBeKa. Meroasl u3ydyeHus aHTponoreHe3a. CxoacTtsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYAUN TPYa, MBILIJIEHUE, 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 MO3ra, 00pa3 >KU3HU, OPYIUA.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4YemOBEUECKUX 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», «COBpEeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJOBeKay», «/lpeBHeumme noam», «pesHue mroan», «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), TeOXpOHOJOTHYeCKas TaOauna, KOJUICKIUI «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 3emiie» (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, TEMIEPATYypa, BIAXKHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHMUYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
HNOMYJIALIMU: YHCICHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTbH, HPHUPOCT,
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
opranu3mMoBy», «®oronepuoauam», «llomymsiuun», «3aKOHOMEPHOCTH poOCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

JlabopatopHas padota 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 (muiueBas). Buabl-momuHanTbl. CBs3M B
ouoreHose.

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



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (muiIEBbIE) YPOBHUM 3KOCUCTEMBI. [luineBble 1enu U CeTu.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03€p M PeK. DKOCHUCTEMa XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

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

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

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! BeliecTB 1 OMOT€OXUMHYECKUE IUKIIBI JIEMEHTOB (yriepoa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

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

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
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: «llumesBpie nenu», «buoleHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JACWUCTBHUS HA mOpupody», «BaxneWmne HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIUMU pACTEHUM W
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



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



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMLI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHBAlUM K OOydYeHHMIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKaAMHM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEHM TO3UIMU JIUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yYaOIIErocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENBHBIX 3a/1a4, BBIOIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOCKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunon, ropmoctu 3a cBoMl Kpau, cBOrO PoauHy, CBOU S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOTIO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTHOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AKTUBHOM JIESITEIHPHOCTH TEXHOJOTHYECKOM M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIllaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pealn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: NPHUOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TIPH HM3YYCHUH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JEUCTBUU, NPUHOCALIUX Bped  OKpYKarOLIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJIBMH M IIO3HAHWS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHWH TpoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJIAa U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyJbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [IJs aHaiu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHHS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIEe JJi1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHSTHS, OTPasKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUUu(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTHs, SBICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (DaKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/IOBaHWEe,  HAOMIOJeHHe,  HU3MEpPEHue, JKCICPUMEHT U JPYrux),
yHUBEpCaJbHbIe YyueOHble JEeWCTBUA (TI03HABATE/IbHBIC, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBEPCAJIbHbIMH YueOHBIMU MO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(amanu3a, cuUHTE3a, CpaBHEHMS, KiIacCUpUKaAIIUUA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TTOCTABICHHBIMU LETISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUS MPOOJEMbI ¢ YYETOM aHAIN3a HUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM JAEATEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus mpoodsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHIO HOBOTO
3HaHUS, €ro HMHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTyaIUsAX, B TOM YHUCJIEC TP CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTORB;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHS B TMO3HABATECIBHYIO M TMPAKTHYECKYIO OOJacTH
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTe;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIbHBIC MOJXOJbl U PEILICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ nuHpopMmauueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM TPEACTABICHHS, KPUTUYECKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeAcTBa mnpu padbore cC
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHWUSA M 3aIIUTHl  WH(OOpMAIH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHUS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh LEJIM  COBMECTHOM  JAEATEIIBHOCTH, OpPraHW30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aleHNe YHUBEPCAJIbHBIMHU PEryJTUBHBIMHY J1eCTBUSMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYNKAaX MO OTHOLICHUIO K >KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOATENLHO COCTABJISATh IUIAaH pElIeHHUs NpodsiieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalMsM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWI, MCTIOIB30BaTh MPUEMBI PEQIICKCUU JJIS OIEHKH CUTYyalllud, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynabTarhl ocBoeHus mporpamMmmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUYEOHBIX CHUTYyaIlUsSIX, a TaKKE€ B pPEaIbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTHMH B CHCTEME HAY4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunosa) u ydenus (0 meHTpax MHOTO0OOpa3us u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBICHUW, OpPraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOBI HA OCHOBAHHHY MOJTYYEHHBIX PE3YIbTaTOB,;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJpl0 obecnieyeHHuss 0€30MacHOCTH CBOErO 3J0POBbS W 3J10POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMEHHE peliaTh dSJEMEHTAapHbIC TCHETHUYECCKHE 3a7a4d Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJHATH JA0OpATOPHBIE U TPAKTHYECKHUE PpaldOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalibl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHITUIHBIN amnmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALUS, TEHOPOH, FBOIIOLHUS, ABUKYIINE CHIIbI ((PAKTOPBI) IBOJIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTMYECKHE TeopwuH (PBOJIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXKIY HCCIEAyeMbIMA BEIMYMHAMHU, OOBSCHCHHE TOJYyYECHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMYJSALHA, MPOIYICHTOB, KOHCYMECHTOB, PEIYILICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPTrUU B DKOCUCTEMAX, AHTPONOIEHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EIbI0 oOecredyeHus O€30MacHOCTH CBOErO 3/I0POBbS M 370POBBS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE periaTh dJIeMEHTapHbIE OMOJOTUYECKUE 3a/1ayl, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0 httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0 0
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHuE ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 5 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4.5



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI pecypest
buonorus xak Hayka. CBs3b OMOJIOTUH C
OOIIECTBEHHBIMU, TEXHHYESCKUMH U
JNPYTAMH €CTECTBEHHBIMU HAyKaMH,
¢bunocodueil, STUKOI, SCTETUKON 1 bubmorera [JOK
npasos. Postb GHOOTHH B 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
(hopMUPOBaHNHN COBPEMEHHOW HAy4YHOU
KapTuHbI Mupa. CucreMa 6MOIOTrHYECKUX
HayK.
Meto1bl TO3HAHUSA KUBOU TPHUPOIBI
(HabmroieHne, SKCIIEPUMEHT, OMTMCAaHUE,
u3MepeHue, Kiaccupukanus,
MO/JICJIMPOBAHUE, CTATUCTUYECKAS 1 0 05 bu6mmoreka [JOK
00paboTka qaHHbIX). [IpakTHdeckas https://m.edso0.ru/863e6122
pabota Ne 1 «Mcnons3oBanue
Pa3IMYHBIX METOJIOB MPU U3yYECHUU
OMOJOTUYECKUX OOBEKTOB
JKupbie cuctembl (OMOCHCTEMBI) Kak
npeaMer uzydeHus: ouosnoruu. Otianyaue
YKUBBIX CHCTEM OT HEOPraHUYECKOU 1 0 0 bubnunoreka [JOK
npuposl. CBoicTBa OMOCHCTEM U MX https://m.edso0.ru/863e6564
paszHooOpa3ue. YpoBHH OpraHU3aluu
OMOCHCTEM: MOJIEKYISPHBIN, KIETOYHBIH,



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

TKaHEBbII, OPraHU3MEHHBIN,
MOMYJISUUOHHO-BUI0BOM, IKOCUCTEMHBIN
(OuoreoneHOTHYECKUH ), OHOCHEPHBIN

XUMHYECKHH cocTaB KiIeTkH. Boga n
MUHEpaIbHbIe COu. yHKIIMHU BOIBI U
MHHEPAJIbHBIX BEIIECTB B KICTKE.
[Tonnepxanre 0oCMOTHYECKOTO OajaHca.

bubmmoreka [{OK
https://m.edsoo.ru/863e674¢e

benku. CoctaB u cTpoeHne OENKOB. .
AMMHOKHUCIIOTHI — MOHOMEPHI OEJIKOB.
HesameHnMEbIe 1 3aMEHUMEBIE
aMHUHOKHCIIOTBL. AMUHOKHUCIOTHBIN
COCTaB. YPOBHHU CTPYKTYpPhI OEJIKOBOH
MOJICKYJTBI (TICpBHYHAS, BTOPHYHAS,
TpEeTUYHAs ¥ YETBEPTUYHAS CTPYKTYPA).
XUMHYECKHE CBOWCTBA OEITKOB.
buonorndeckue GyHKIIMN OCIIKOB.

bu6moreka [IOK
https://m.edsoo.ru/863e6b72

depmMeHTh — OUOIOTHYECKHE
karanu3atopbl. CTpoenue epMenra:
aKTUBHBIN LIEHTp, cyOCTpaTHas
cnenuduanocts. KodhepmeHTsI.
Butamunbl. Otinuust GepMEeHTOB OT
HEOPraHUYECKUX
karanu3atopoB.JlabopaTopHas pabora Ne
1 «3yyeHue KaTaauTUYeCKon
AKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUIIa3bl WK KaTalasbl)»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72

Vraepoasl. JIunuael. YrieBOabI:
MOHOcaxapuabl (TII0K03a, prubo3a u
Ne30Kkcupr003a), Aucaxapusl (caxaposa,

bu6mmoreka [JOK
https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

JIAKTO3a) ¥ MoJIMcaxapuabl (Kpaxmail,
TJIMKOTeH, LIeJUII003a). buonorndeckue
GbyHKIMU yriaeBoaoB. Jlumus:
TPUTIALEPUABI, POCHOTHITHIBI,
crepounsl. ['uapodunbpao-ruapodoOHbIC
cBoiicTBa. bronornyeckue GpyHKunn
nunuaoB. CpaBHEHHE YIIIeBOJIOB, OEIIKOB
Y JIATI/IOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunoseie kucnotsl. ATO.
Hyxneunossie kucnorsl: JJHK n PHK.
Hyxneotuasl — MOHOMEPHI HYKIIEMHOBBIX
kucnoT. Ctpoenue u ¢pynkuuu JJHK.
Crpoenue u ¢pynkunu PHK. Buast PHK.
AT®: crpoenne u GyHKIHHU.

bu6moreka [IOK
https://m.edsoo.ru/863e6d5c

HcTopus u MeTopl N3ydeHus KIETKU.
[uTonorusa — Hayka o kietke. Knerounas
TEOpHs — MPUMEP B3aUMOICUCTBUS UACH
1 (akTOB B HAYYHOM IMO3HAHUU.

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

10

Krnetka kak 1ei1ocTHas )K1Basi cCCTEMa.
OO01ue npU3HaKy KIETOK: 3aMKHYTast
Hapy)KHass MemOpana, moJjekyisl JTHK
KaK F€HeTHYECKHI armapar, CUCTeMa
cuHTe3a Oenka.

11

CrpoeHune 3ykapuoTUYECKON KIIETKH.
CrpoeHue 3yKapuoTUYECKON KIIETKHU.
OcHOBHBIE OTINYHNS PACTUTENBHOM,
KUBOTHOU M I'PUOHON KIIETKH.
IloBepXHOCTHBIE CTPYKTYPBI KIETOK —
KJIETOYHAsl CTEHKA, IIIMKOKAJIUKC, UX

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

¢bynkuuu. [Tnazmatnueckas MmeMOpaHa,
e€ cpoiicTBa u ¢pyHknuu. [{uromnasma u
e€ opranounpl. O1HOMEMOpaHHbIE
opra"ousl kinetku: JIIC, anmapar
lNonpmxu, nuzocomsl. [loayaBToHOMHBIE
OpraHOMJIBI KJIETKH: MUTOXOHAPHH,
mwiactuel. [Iponcxoxaenue
MHUTOXOHJIPUU U I1acTua. Bubl
mwiactull. HememOpaHHbIe OpraHOUIbI
KJIETKH: PHOOCOMBI, KIIETOYHBIN LIEHTP,
[EHTPUOIIH, PECHUYKH, KTYTHKH.
OyHKIIUN OPTraHOUIOB KIETKH.
Bxmtouenust. SAnpo — perynsatopHbIi
ueHTp kietku. CTpoeHue sapa: saepHas
000J104Ka, KapuoTIa3Ma, XpOMaTHH,
APBIITKO. XpoMOCOMBI. Tpancnopt
BelecTB B KieTke. JlabopaTopHas pabora
No 2 «M3y4yeHue cTpoeHus KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax U ux ornucaHue»

12

OOMeH BEIIECTB WK META00IHN3M.
AccuMuiianus (TUIaCTUYECKU 0OMEeH) 1
JUCCUMUIISALINS (SHEPTETUYECKUI OOMEH)
— JIB€ CTOPOHBI €AMHOTO TIpoIecca
MeTtabonu3Ma. Ponbs 3akOHOB cOXpaHEHUS
BEII[ECTB ¥ SHEPTUU B IOHUMaHUU
MeTtabonu3ma. Turmbsl oOMeHa BEIECTB:
aBTOTpOHBIN U rerepoTpodHbIi. Porb
(epMeHTOB B OOMEHE BEIIECTB U

bubmuoreka [JOK
https://m.edso0.ru/863e766¢



https://m.edsoo.ru/863e766c

IIPEBPALLCHUY SJHEPTUU B KIIETKE.

13

®dortocunre3. XeMocuHres. CBeToBast u
TeMHOBas ¢a3bl poTtocuHTe3a. Peakun
¢dorocunTesa. DPPEKTUBHOCTD
¢dorocunTesa. 3HaueHue HOTOCHUHTE3A
JUI )KU3HU Ha 3emie. BiusHue ycnosuii
cpenbl Ha (POTOCUHTE3 M CIIOCOOBI
MIOBBIIICHUS €TO MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTEHUM.
XeMOCHHTE3UPYIole OaKTepuHu.
3HaueHue XeMOCHHTEe3a [l )KM3HH Ha
3emute.

bubmmoreka [{OK
https://m.edsoo.ru/863e7c98

14

DHepreTudeckuit oomMeH. Pacmiernienne
BEIIECTB, BRIJCICHNUE U
AKKyMYJIMPOBaHUE PHEPTUHU B KIICTKE.
DTarbl YHEPreTUYECKOro 0OMEHa.
I'mukonus. bposkeHnue v ero BUIbI.
Kucnoponnoe okucienue, win
KJIeTO4YHOE ApIxaHue. OKUCIUTENbHOE
dhochopummpoBanue. DPHEKTUBHOCTH
SHEPTreTUYECKOro 0OMeHa.

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

15

buocunres 6enka. Peakuus MaTpuuHOTO
cuHTe3a. ['eneTnyeckas uHpopmanus u
JAHK. Peann3zamus reHeTHUYECKOM
uHbopMaluu B KiieTke. [ eHeTnyeckuit
KOJIl ¥ ero cBoMcTBa. TpaHCKpunuus —
MatpuuHblii cunte3 PHK.

bubnuoreka [JOK
https://m.edso0.ru/863e796e

16

Tpancnsus — OuocunTtes Oenka. DTarnbl
TpaHcisiuu. KogupoBanue

bu6mmoreka [JOK
https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

aMUHOKUCIIOT. Poss pubocom B
OuocuHTe3e Oenka.

17

Hexnerounsie (hopMbl )KM3HH — BUPYCHI.
Wctopus otkpsrtus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U
YKU3HEHHOTO 1IMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbBIE
BUpycaMu. Bupyc ummyHnoaeduumra
yenoBeka (BUY) — Bo3Oynutens CIIN/a.
OOpaTHasi TpaHCKPHIIIMS, peBepTasa u
unTerpasa. [lpopunaxrika
pacnpocTpaHeHus: BUPYCHBIX
3a00J1eBaHU.

bubmmoreka [{OK
https://m.edsoo.ru/863e7540

18

JKuzHeHHBIN UK KISTKU. [{enenue
kietku. Muto3. MaTepdasza u Mmuto3.
[Ipoueccel, mpoTekaromue B HHTEpdase.
Pennukanus — peakiusi MaTpUYHOTO
cunre3a JHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HA0OP — KAPUOTHIIL.
JMmIouaHBIA M Taljaou IHBIA
XPOMOCOMHBIE HAOOPBI. XpOMaTH/IBI.
[{uTonoruyeckue OCHOBBI Pa3MHOKEHUS
Y UHAUBHUIYaJIbHOTO Pa3BUTHS
opranu3MoB. [lenieHne KJIeTKU — MUTO3.
Craguun muro3a. IIponeccsl,
MIPOUCXOAIINE HA PA3HBIX CTaJAUSIX
MHTO3a. bruosiornueckuii cMbIC MUTO3A.
[IporpammupyemMast THOETb KIETKH —

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4

anonro3. JlabopaTopHas padora Ne 3
«Habnrorenre MuTO3a B KJIETKaX
KOHYHMKa KOPCIIKaA JIYKa Ha TOTOBBIX
MHUKpOITpernaparax»

19

@OopMBI PA3MHOKEHUS OPraHU3MOB:
Oecnioioe u mosioBoe. Bupt 6ecronoro
Pa3MHOXEHHS: JeTICHHE HA/IBOE,
IIOYKOBAaHUE OJHO- U MHOT'OKJICTOYHBIX,
CropooOpa3oBaHue, BET€TATUBHOE
pa3mHoxeHue. VIcKyccTBEHHOE
KJIOHHPOBaHHUE OPTaHU3MOB, €r0
3Ha4YeHwue I ceneknun. [lomoBoe
pa3MHOXKEHHE, €0 OTINYHUS OT
6ecrooro.

bubmmoreka [{OK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

20

Meiio3. Craguu meiiosa. [Iporeccs,
MIPOUCXOISAIINE Ha CTATUAX Mei03a.
[ToBenenne XxpoMocoM B MeH03e€.
Kpoccunrosep. buosiornyeckuii CMbICI U
3HaUYCHHE MeHo3a.

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

21

OO0pa3zoBaHuEe U Pa3BUTHE MMOJOBBIX
kietok. OmtogoTBopeHue. ['amerorenes
— TIporiecc 00pa30BaHUs MOJIOBBIX KIETOK
y ®KUBOTHBIX. [10710BbIE JKEE3bl:
CEMEHHHUKH U snuHuku. OOpa3oBaHue 1
pPa3BUTHE TOJIOBBIX KJIIETOK — FaMeT
(cmepmaTo30u/I, SIMIIEKIeTKA) —
CIEpMaTOre€HEe3 U OBOT'€HES.
Oco0OeHHOCTH CTPOSHUS SHIICKIETOK U
crnepmaTo30ua0B. OII010TBOPEHUE.

0.5

bubnuoreka [JOK
https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

[Taprenorenes. Jlaboparopuas padbora Ne
4 «V3ydyeHne CTPOCHUS TOJIOBBIX KIETOK
Ha I'OTOBBIX MUKPOIIpENapaTax»

22

WNupuBuayansHOE pa3BUTHE OPTaHU3MOB.
OMOpHOHATIBHOE Pa3BUTHE
(aMOprorenes). DTarbl SMOPHOHATBHOTO
pa3BUTHS Y TO3BOHOYHBIX )KHBOTHBIX:
NpobiieHue, racTpysus, OpraHoreHes.
[TocTamOproHanbHOE pa3BuTHE. TUIIBI
MOCTAIMOPHOHAILHOTO PA3BUTHUS: TIPSAMOE,
HemnpsiMoe (TMUYMHOYHOE). Brusiaue
Cpenbl Ha pa3BUTHE OPraHU3MOB,
(baxTOpBI, CIIOCOOHBIE BBI3BIBATH
BpPOXAEHHBIC ypoacTBa. PocT u pa3BuTHe
pactenuii. OHTOreHe3 IIBETKOBOIO
pacTeHusl: CTPOCHUE CEMEHH, CTaAUU
pa3BUTHUSL

bubmmoreka [{OK
https://m.edso0.ru/863e8436

23

I'eHeTrKa — Hayka O HaCJICJCTBEHHOCTH
1 u3MeHuuBocTH. [Ipenmer u 3agaun
TeHETUKU. VIcTOpHS pa3BUTHS TCHETUKH.
Poub iurosioruu u SMOPHOIIOTHY B
CTaHOBJICHUM I'eHETUKHU. Brias
POCCUICKHX U 3apyOCIKHBIX YUEHBIX B
pa3BUTHE TCHETUKU. METO bl TEHETHKH
(ruOpUIOIOTHUECKHH,
[UTOT€HETUYECKHIA, MOJIEKYIISIPHO-
reHeTuyeckuit). OCHOBHBIE TEHETUUYECKUE
noHsATHs. ['eHeTHueckas CUMBOIIMKA,
HCIOJIb3yeMas B CXeMax CKpelIMBaHUM.

bubmuoreka [JOK
https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HAKOB. MoHOTHOpHIHOE
CKpelllMBaHHE. 3aKOH eJMHO00pa3us
ruOpuI0B nepBoro nmokosneHus. [IpaBuio
JOMUHHUPOBAHHA. 3aKOH PaCUICTUICHHS
MPU3HAKOB. [ UTIOTE3a YUCTOTHI TaMeT.
[TosmHOE M HEMOJHOE TOMHUHUPOBAHHE.

bubmmoreka [{OK
https://m.edso0.ru/863e8878

25

JurubpuHoe ckpenBanue. 3aKoH

HE3aBHCHUMOI'0O HACJICAOBAHMWA ITPU3HAKOB.

3aKOH HE3aBUCUMOI'O HACJIEJOBaHUS
IIPHU3HAKOB. HI/ITOFCHCTI/I‘—IGCKI/IG OCHOBBI
)II/II‘I/I6pI/I)IHOFO CKpCIIMBAaHUA.
AHanu3upyronee CKpeuBaHue.
Hcnonp30Banne aHATM3UPYIOLIETO
CKPEILHUBAHUS JUIsl ONIPEIEIICHUS
TeHOTHIIa 0cOo0u.

bu6moreka [IOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOE HaclleZJoOBaHUE MTPU3HAKOB.
Pa6ora T. Moprana mo crenjieHHOMY
Hacle0BaHuIo reHoB. Hapymenue
CIICTJICHUSI TEHOB B pe3yibTare
KPOCCHHIOBEpa. XpOMOCOMHAs TEOPHUSI
HacJeICTBEHHOCTU. [ eHeTnueckue
kapThl. JlabopaTopHas padora Ne 5
«3yuyeHne pe3ynpTaToB
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UIBI HA TOTOBBIX
MUKpOTpernaparax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

27

I'enetuka nmona. Hacinenosanue
MPU3HAKOB, CLUEIUICHHBIX C ITOJIOM.

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60



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

AYTOCOMBI 1 ITOJIOBBIC XPOMOCOMEI.
I'omorameTHbIe U reTeporaMCTHLIC
OpraHu3MBlI. HaCJIeILOBaHI/IG IMPHU3HAKOB,
CICIIJICHHBIX C ITIOJIOM.

28

N3MeHunBOCTh. BUbl H3MEHUHBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.
Ponb cpenpl B HeHacneACTBEHHON
W3MEHUYMBOCTH. XapaKTepUCTUKA
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.
BaprannonHslli psa 1 BapHallMOHHAS
kpuBas. Hopma peakunu npusHaxa.
KonunuecTBeHHbIe 1 KaUeCTBEHHbIE
MPU3HAKU U UX HOpPMa PEaKIIHH.
CpoiicTBa MOIM(UKAIIMOHHON
n3MeHdnBoCTH. Jlaboparopras padora No
6. M3yuenne MoauuKarmoOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psfa U BapUALlMOHHOU
KpUBOW»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencTtBeHHass n3MEHYHUBOCTb.
KomMmOunaTuBHast H3MEHYUBOCTEL. Meiio3
Y TOJIOBOM MPOIECC — OCHOBA
KOMOMHATHBHOM U3MEHYNBOCTH.
MyranroHHasi U3BMEHUYUBOCTb.
Knaccudukanus myrauuii: reHHbIE,
XpOMOCOMHBIE, FTeHOMHBbIE. YacToTa u
MIPUYUHBI MyTalui. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HacleJICTBeHHOM n3MenunBocty H. U.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe



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

Basunosa. BHesanepnas
HACJIEICTBEHHOCTh M N3MEHYHBOCTb.
Jlaboparopuas pabota Ne 7. «AHanu3
MYyTaui y qpo30(HIbl HA TOTOBBIX
MUKpOIIpernapaTax»

30

I'enetuka yenoseka. Kapuotun
yestoBeka. OCHOBHBIE METOIBI T€HETUKU
JeJI0OBEeKa: TeHeaIOTMUSCKHIA,
OJIM3HELOBEIN, IMTOTCHETHUCCKHUT,
OMOXUMHMUYECKHI, MOJIEKYIISIPHO-
reHetudeckuii. COBpeMEeHHOE
ompeneNeHrne TeHOTHIIA:
MMOJTHOT€HOMHOECEKBEHUPOBAHUE,
T€HOTHITUPOBAHKE, B TOM YHCIIC C
momoieio [11[P-ananu3za.
HacnencrBennsle 3a001eBaHUS
YyeJIoOBEKA: TeHHbIe 00JI€3HU, OOJIE3HU C
HAaCJIEICTBEHHOMI
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0osie3nn. CoMaTHYECKUE U
reHepaTtuBHbIe MyTanui. CTBOJIOBBIE
KJeTkH. [IpuHIMIB 310pOBOTO 00pas3a
JKWU3HH, TUarHOCTHKH, IPO(DUIAKTHKY 1
JICYCHHS TCHETUYECKUX OOJIe3HEH.
MenuKo-TeHEeTHYECKOe
KOHCYJIbTUPOBAaHUE. 3HAUCHUE
MEIULIMHCKOM T'eHETHKH B
MPEAOTBPAILLECHUN U JICYCHUH
FeHETHYECKUX 3a00JIeBaHUI YeIOBEKa.

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8d78
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PesepBHeIit ypok. O000IICHHE 1O TEME
«HaCHCI[CTBeHHOCTb 1 NBSMCHYUBOCTDH
opranu3MoB» [Ipaktudeckas padora Ne
2. «CocTaBJieHUE U aHAJIU3 POJIOCIOBHBIX
YeJI0BEKay.

0.5

32

Cenexuus Kak HayKa U IpoIiecc.
3apok/IeHue CeNIEKIIUN U IOMECTUKAIHSL.
VYyenue H. 1. BaBmiioBa o neHTpax
MIPOUCXOXKICHHUSI © MHOTOOOpa3us
KyJbTYPHBIX pacTeHul. LIeHTphl
MIPOUCXOXKICHUS TIOMAITHUX KUBOTHBIX.
Copr, nopoja, mramm.

bubmmoreka [{OK
https://m.edsoo.ru/863e9214

33

MeTopl ¥ JOCTHXKEHHS CENTEKITNT
pacTeHui U KUBOTHBIX. MacCOBBIN 1
WHIUBUAYAIbHBINA OTOOPHI B CENEKIINU
pacTeHui U KUBOTHBIX. OLIeHKA
JKcTepbepa. bianskopoacTBeHHOE
CKpelllMBaHue — UHOpUIuHT. Yucras
nuaus. CKpenMBaHue YUCThIX JIUHU.
I'ereposuc, unu rubpuaHas cumia.
HeponcTBenHoe ckperiBanue —
ayropuauHr. OTaanénnas rTuopuan3anus
u e€ ycnexu. MIckyccTBeHHBIN MyTareHes
Y TIOJTyYeHHE TMOJTUILIONIOB.
JlocTrxKeHHs CeNeKIUU pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

34

buoTtexHonorus kak oTpacib
IIPOU3BOJICTBA. | eHHas MHXKEHEPHUS.
Ortansl co3anus pekomouHanTHoi JJHK

bu6mmoreka [JOK
https://m.edso0.ru/863e9336



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

U TPAHCTE€HHBIX OpraHu3MoB. Kierounas
nHxeHepus. Kinetounsle KyabTyphl.
MUKpOKIIOHAIBHOE Pa3MHOKEHHE
pacrenuii. KitonupoBanue
BBICOKOIIPOTYKTUBHBIX
CENbCKOXO35MCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHE U ITUYECKHE MTPOOIIEMBI.
I'MO — renernyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
Buneoskckypcus«OCHOBHBIE METOIBI U
JOCTH>KEHHS! CEJIEKIIUN PACTEHHI U
KUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBINA yYaCTOK, B
TEIINYHOE X035 CTBO, 1a00paTopuIo
arpOYHUBEPCUTETA WIH HAYYHOTO
LIEHTPa)»

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34

4.5




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepar»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

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



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emiie 1o 3paM U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16
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32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
buonorus. [loypounsie pa3zpadotku. 10-11 kinace. [laceunuk B.B., lleBuos I'.T".,

Edumona T.M.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
bu6mnorexa IIOK

http://bio.1lseptember.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






