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HOACHUTEJIBHASA 3AIINCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompeniesieHus] TOAXO0J0B K (OPMUPOBAHUIO COJEpkKaHUs y4eOHOro mpeamera
«buonorus» cocraBwiM: KoHUenryaiabHble nonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, COJep)KaHusl, pe3yJbTaToOB OOydYeHHS W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENsX U
NPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
oO1ero o6pazoBanusi B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O CTielu(puKe
Ouosiornu, €€ 3HAYCHUUW B TO3HAHUM SKUBOM TIPUPOJABI M OOECIECUCHUU
CYILIECTBOBAHUsI YesioBedecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeiesIeHbl OCHOBHBIE ()YHKIIMU TTPOTpaMMBbI 110 OMOJIOTHHU U €€ CTPYKTYypA.

[Iporpamma no 6uonorun 1aét npeacTaBiIeHue o Lelsx, 00 001Iel cTpareruu
00y4eHUs, BOCITUTAHUS U PA3BUTHS 00YJAIOIMUXCS CPEJACTBAMHU YUeOHOTO MpeIMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, ero CTPYKTYPY,
pacripesieyieHue 1o paszjieiaM M TeMaM, PEKOMEHJIYEMYIO IOCJeI0BaTEILHOCTD
U3y4yeHus y4eOHOro Marepuaia ¢ y9ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKH 00pa3oBaTEIbHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH
o0y4Jaromuxcs.

B nporpamMme 1o 61070THHN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K IJITAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TMPEIMETHBIM pe3ysibTaraM OOYy4YeHHUS B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
NEeSATENbHOCTH/Y4eOHBIX JCHCTBUN O00YyYalOIUXCSl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN YPOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Yy4Y€HUW OHOJOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIIMHN JIMYHOCTH, FIKOJOTUUYECKOr0 MBIIUICHUS, IPEACTABICHUN O 310POBOM
o0Opa3e XM3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpYKAIOIIeH TPHUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTUYECKUX TEOPH, a TaKKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHWM B TIOBCEAHEBHOM KU3HM ISl PEIICHHS TPUKIIAAHBIX 3a/1a4, B
TOM d4HCIe: MPOQUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJIOTHYECKH 1IE1€CO00Pa3HOTO
MOBEJCHUSI B OKPYXKAIOIIEH NPUPOJHONU CpEJie, aHAIu3a BIUSHUS XO3SIMCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
VYcunenue BHUMaHUS K NPUKIAAHOM HAMpaBICHHOCTH Y4eOHOro mpeamera
«buronorusy» NpoJUKTOBaHO HEOOXOIUMOCTHIO O0ECTICUEHUS YCIIOBUM JJIsI pEIICHUs



OJIHOM M3 aKTyalIbHBIX 33Ja4 LIKOJIBHOI0 OMOJIOTMYECKOro o0pa3oBaHus, KOTOPas
npeanoiaraer GOpMUPOBAHHE Yy OOYyHAOUIUXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUs 3aHUMAET Ba)KHOE
mecto. Ona oOecrneunBaer (popMupoBaHHE y OOYyYaIOLIUXCS MPEACTABICHHUA O
HAyYHOU KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOW mpupojae, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIMUH, CO3AET
yCIOBUS ~ JUJIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOABI,  (OpMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOJE
U YEIJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  oomero  o0pa3oBaHMs,  COLMANIHM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odOecrnednBaeT ycioBHs JUisi (GopMUpOBaHUS
WHTEJUICKTYalIbHbIX, KOMMYHHKAIIMOHHBIX H HH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET HMHTErpalli OWOJIOTHYECKUX 3HAHHUM C
NPEICTaBICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PU3UKHU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYEHUH Y4eOHOro mpeaMera
«buonorus» coCTaBUIM OCHOBY i ONpEAeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COJIEPKAHHUS, MPEACTABICHHOTO B MpOrpaMMme Mo
OMOJIOTHH.

Otb6op comepkanusi ydyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYHIIECTBJIIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIeH KyIbTYphI, OINPENCIAIONME aJIeKBAaTHOE TMOBEJICHHE
YeJIoBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPbIE CITy>KaT OCHOBOH IJisi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[ICHHOCTHBIX ~ OPHUEHTALUAX  JMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3AlHUH
OHMOJIOrMYecKOoro 00pa3oBaHuUs.

CrtpykTypupoBaHHe cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMONOrMHM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHYU € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJIEJIEHBI CIEAYIOIINE COAepKaTeNbHbIe TUHUM: «bronorus kak Hayka. MeTobl
HAy4YHOro Mo3HaHusA», «KieTka kak Ouosornueckas cucrema», «OpraHu3Mm Kak
Ouonornyeckas cucrema», «Cuctema U MHOrooOpazHe OpraHM4EeCKOro MHpay,
«IBOJIFOLHS YKUBOW IPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp u3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSIMHM O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro mpenmera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3aIluH, BBIAAIONMIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCIICAOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOllecCe aHaIu3a JaHHBIX O MYTSAX Pa3BUTHUSA B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJACH W TOJXOJOB K HM3YyYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3aINY;

CTAHOBJICHHE Y OOydYaromuxcs OoOmed KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH W OLICHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOU MPUPObI HA OCHOBAaHUY 3HAHUH U OIIbITA, IOJYYEHHBIX IIPU U3YYCHUU
OHoJIOTHNH;

dopMupoBaHue y O0OyYaroOlUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUWA B TMPAKTUYECKOU MESATENBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUCCKUX
HOPM TP MPOBEJICHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IICHHOCTH OWOJIOTMYECKUX 3HAHUW [IJIS1 TOBBIMICHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYpHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HU JIJIS
OLICHKH IIOCJIEICTBUNM CBOEU JAEATEILHOCTU MO OTHOLICHUIO K OKPY’KAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHUE U COONIOJICHHE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISECTCS O0S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHoN obsacTu «EcTecTBEHHO-HAayYHbIE IPEAMETHI.

Jlist m3ydenust OMoIoruu Ha 6a30BOM ypOBHE CPETHETO 00IIero 00pa3oBaHMUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Guonioruu B popMupoBaHUU COBPEMEHHON HAy4YHOUH KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OTTMCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYEeCKas o0paboTka
JTAHHBIX).

JdeMoHcTpanum:

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

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3TUYHBIX METOJOB TMpPH
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOIBL.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alUi OMOCUCTEM :
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOEHOTHIECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boja 1 MUHEpaIpHbIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. lloanep:xkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHWMHUYECKUE CBOWCTBa OenkoB. buomorundeckue
(byHKITUN OEIKOB.



depmeHTh — Ouosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas cneuuduyHoctb. Kodepmentsl. Butamussl. OTianuns
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIUu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pu003a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JaKkTo3a) M TMOJUCAaXapuabl (Kpaxmas, TJIMKOT€H, IIeJUTI0JI03a).
buonoruyeckue GyHKIMH YTIIE€BOIOB.

Jlunupael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoWcTBa. buonorundeckue QyHkuuu aunugoB. CpaBHEHHE
yTJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPIUH.

Hyxnennossle kucnorsl: JHK u PHK. Hykneotuasl — MoOHOMEpHI
HykJIenHOBbIX KUCHOT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIHUH.

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapykHass MemOpaHa, Moiekynsl JIHK kak reHernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHuYecKas U TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOEeHUsl MpoKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYMUS PACTUTENBHOHM, JKUBOTHOW U
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, €€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHBIe opraHownabl kietkw: OIIC, ammapat ['onbmkw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOUABl KJIETKH: MUTOXOHJAPWH, IUIACTHBI.
[IpoucxoxxaeHne MHUTOXOHAPHH u TutacTuA. Buabl tmactua. HememOpaHHbIe
OpraHOUJIbI KJIETKW: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKH. OYHKIIUU OPTaHOUIOB KJIETKU. BKIroueHus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KJIETKE.

JdemoncTpanum:

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

Jnarpammel: «PactipeneneHne XuMUYECKUX 3JIEMEHTOB B HEKMUBOU IPUPOJIEN,
«PacmpenienieHne XUMHUYECKUX SJIEMEHTOB B KHUBOU MPUPOIEH.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHne MOJICKYIIbI O€lIKay,
«Ctpoenne pepmentar», «Hykneunonsie kuciaotel. JJHK», «CTtpoenne mosekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTpOoeHUE KUBOTHOU KIIETKH,
«CTpoeHuEe pacTUTENbHON KIETKH», «CTpoeHUE MPOKAPUOTHUYECKON KIIETKNY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJii MPOBEICHHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPOMpENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

JlaGopatopHast pabora Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi MOJ, MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HxX
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHUS BEIICCTB W DHEPTHMH B TOHUMAHHH
MeTaboIn3Ma.

Tunel oOMeHa BeniecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Ponb pepmenToB B
oOMEHE BEIleCTB U MMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTuBHOCTh hoTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenune u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KJIETOYHOE JIbIXaHHE.
OxucnutensHOe GochoprmmrpoBanue. DPGEeKTUBHOCTh YIHEPreTUUESCKOTO 0OMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetndeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoiicTBa. Tpanckpunius — matpuanblii cuaTe3 PHK. Tpancnsius — 6uocunTtes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Ponb pubocom B
OouocunHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHUS U IKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesHu pacreHuid, KUBOTHBIX U YEJIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc nmmynonedpuuura yenoeka (BHY) — Bo3zoyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacupoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHIPUSIY,
«HepreTuyeckuii oOMeHn», «Ximoporiacty, «Dotocunre3», «Ctpoenue JTHK»,
«CtpoeHue u GyHKIIMOHUPOBaHKE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukauus JHK».

O6opynoBanue: Monenu-anmukanuu «Yapoenne IHK u Tpanckpumnmsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipomecchl, mpotekaronue B uHTepdaze. Perukamus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJIHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUS W  MHIWBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinerkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JE€JEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBeHHOE KIIOHMPOBAaHHE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
[loBenenne xpomocom B meno3e. Kpoccunrosep. buonormuecknii CMbICT U
3HAYEHHUE MEHo03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK y IKHUBOTHBIX.
[TomoBbie Kene3bl: CeMEHHUKH W sSUYHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (crnepmMaTo30ui, SHUIEKIETKa) — CHEPMATOreHEe3 M OBOTCHES3.
OcoOeHHOCTH CTpOEHUS SHIEKIETOK M crepMaTo3ousoB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(oMOpuorenes). DTanbl IMOPUOHAIBHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpyisanus, opraHoreHes. [loctamOpuonanbHOE pazButHe. THIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JUYMHOuYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU Pa3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus IHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAimoe pa3BuTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
4enoBeKka», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparthbl «CrniepmMaTo301 bl
MJICKOTTUTAIOIIET0O», «SMeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-almuiuKanus «JlegeHue KIeTku», MOJENb
JIHK, monenb meTadasHON XPOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTaHOBJIEHWU TEHETHKHU. BKiag poccHMUCKUX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHUKU (TUOPHUI0IOTHYECKUH,
UUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUl). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnueneMm.
MoHorubpuiHoe CKpelrBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO
nokosieHus1. [IpaBuiio qoMuHUpOBaHUs. 3aKOH pacIleIIeHHs] TPU3HaKoB. [ 'unoresa
yuCTOTHI raMeT. [1oyiHOe U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTnyeckre  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoinb30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS
JUIs1 OTIpEIeSICHHs] TEHOTHUIIa 0COOU.

CuermienHoe HacieaoBanue mpu3HakoB. Paborta T. Moprana no crierieHHOMY
HACJIeI0BaHUIO T'eHOB. Hapylienue cuemnienus reHoB B Pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE mnoJjia. AyTOCOMBI U TOJOBBIE
xpoMocombl. ['omorametrHsle W reTreporaMeTHbie OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIJICHHBIX C MOJIOM.

N3menunBoCcTh. BUabl ”3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAIIMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psif ¥ BapualmoHHas KpuBasl.
Hopma peakunn npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HOpMa peakuuu. CBoMcTBa MOAUGPUKAITMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, uiu TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMoHHAast u3MeHYUBOCTh. Kinaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTanuid. MyTtareHHnbie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACcTBeHHOW n3MeHunBocty H. Y. BaBuiosga.

BuesnepHnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBeKa: F'eHCaJIOrNYEeCKU, OJIM3HEIIOBLIN, IIUTOTCHETUYECKU, OMOXUMHYCCKHM,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemMeHHOE OTpeesICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBEKa: TeHHbIe OO0Je3HH,
0OJIE3HH C HACJEACTBEHHOW MpPEIpacnoiioKEeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAYEHUE METUIIMHCKON
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUH YeTIOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabnuiel 1 cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIMTOTCHETUYECKas
OCHOBa», «3aKOH pacUICIVIEHUS U €ro HUTOT€HETHYECKasi OCHOBaY, «3aKOH YUCTOTHI
ramer», «Jlurnbpunoe ckpemrBanue», « L lutonornyeckne OCHOBBI TUTUOPUAHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaencTBUE ajuieIbHbBIX TE€HOBY, «l €HEeTHYECKHE
KapThl PACTEHUI, KUBOTHBIX U YeJlOBeKa», «[ eHeTuka mojaa», «3aKOHOMEPHOCTHU
HACJIEIOBaHUs, CLEIUIEHHOrO € Mojom», «KapuoTumbl 4enoBeka M >KMBOTHBIX),
«Buapl m3menunBocTH», «MoaudukanmoHHas W3MEHUYHMBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eHeTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmIIMKanmun «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henonnoe nomunupoBanue», «urubpugnoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOII U MUKporipenapaT «Jpo3oduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opoxX moceBHOM».



JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHYUBOCTH,
IIOCTPOCHUE BAapUALIMOHHOIO psiia ¥ BApUALMOHHON KPUBOM».

Jlaboparopnas pabora No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue | aHAJIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpoliecc. 3apoXxJAeHUE CENeKIUU U JOMECTUKAIUS.
VYyenue H. U. BaBunoBa o ieHTpax NpoUCXOXKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEeHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHM M KUBOTHBIX. OlleHKa 53KCcTepbepa. biuzkopoacTBeHHOE
ckpemBanue — HUHOpuAMHr. Ywucras nuHus. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes3 U mojiydeHue
MOJIUIUIOUIOB. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHneix opranu3moB. KieTtouHas
uHxkeHepus. Kierounble KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

DKoJIoTMYeCKHe MU JITHdeckue  mpoonembl. [MO  —  TeHeTHYecKHu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. Bauno, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuet u cxemsbl: kapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl qoMalmIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacreHuity, «Otnanénnas ruopuausanus», «Padorel akagemuka M. @. MBanosay,
«lTonmummonaus», «OObEeKThl OuOTEXHOJNOTUW», «KileTouHble KyabTYypbl U
KJIOHHUpOBaHue», «KoHCTpynpoBaHUe U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOIOB M KOPHETIIIONOB AUKUX (OPM U KYIbTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIEC PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
YKABOTHBIX (Ha CEJICKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JAaOOPaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[Ipennochliku BO3HUKHOBEHHUS JBOJIOIMOHHOW TEOPHUHU. ODBOJIOLMOHHAA
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOUMOHHON TEOPUHM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJ€OHTOJIOTHYECKONW JIETOMUCHU, TEPEXOJIHbIE (POPMBL.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJEKYJSIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKHX MYyTeH Yy BCEX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. IIpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTrPAaHUYEHHOCTU PECYPCOB, HEOIpEAeTIEHHAass U3MEHYMBOCTb,
Oopb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl (pakTophl) SBOJIOIMK BHAOB B MpUpoje. MyTallMOHHBIN
nporecc M KOMOWHATHWBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEud
reHoB. M3oas1us U Murpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akrtop 3BoaOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcniocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
PUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMOpG03bl M UIUO-aTANITAIIUH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30oBaHusi: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMIONHH:  (pusieTHdYecKas, IUBEpreHTHAs,
KOHBEPTEHTHasI, mapajuienbHas. HeoOpaTuMOCTh 3BOTIOINH.

[IpoucxoxxaeHne oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHAs paudalysl.

JdeMoHCcTpanum:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 2. I'ekkens, @. Mroiuiep, A. H. CeBepiios.



Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emMiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «JTomyAamum, «MyTanuoHHas

U3MEHYUBOCTE», «Apomopdo3bl», «Ununoanantanumn», «OOmIas gereHepanus,
«/IBmxymme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus .
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHE), « IKOJIOTHIECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIIMS HACEKOMBIX C Pa3IMUYHBIMU THUIAMU OKPACKH,
Ha0Op TUIONIOB U CeMsiH, KoJuiekiusa «[IpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUMN Y
KUBOTHBIX», MOJelb «OCHOBHBIC HAMPABJICHUS SBOJIONHUNY», 00bEMHAs MOJEIh
«CTpOoEeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, koyuiekius «DOpMbI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp anmiukanua «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTaiuu GOpMbI KPBUTLEB U OKPACKH TEJIa).

JlaGopaTopHblie M MpaKTH4YeCKHe padoThI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4dHblE TPEACTAaBICHUS O 3apOKICHUM KW3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOUOTEHHBI CUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHWYECKHUX.
DKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMHUECKOM 3BoMoMU. HauanbHble STamnsl
ouonornueckoi sBosrornuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W KX HBOJIIOLMUS.
®opMUpPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickass 3pbl. [laneo3oiickas 3pa W €€ mnepuoabl: KeMOpPUUCKUH,
OPAOBUKCKHM, CHITYPUNCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

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

KaiiHo3o0iickass 3pa u €€ 1epuoApl: NaJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKTepuCTUKA KIMMAaTa U TeoJIOTMYecKuX mpoieccoB. OCHOBHbBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTCHUU W
XKUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMoIUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIBI OPTraHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIACHUN YeJIoBeKa. Mertonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3iInuus 4eJ0BeKa U KUBOTHBIX. CHUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesa. HacineacrBeHHas N3MEHUYMBOCTh
U ecTeCTBEHHBIM 0TOOp. OOuIecTBEHHBI 00pa3 KHU3HHU, M3TOTOBJICHUE OpPYAHd
TpYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKul, YemoBek
pa3ymubIii. Haxonkum uMCKOmaeMbIX OCTATKOB, BpEMsl CYHIECTBOBaHHUS, OOJacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCcTpajJiougHasi  (3KBaTOpHaJIbHAs]),  MOHTOJIOHMIHAS
(a3maTcko-amMepuKaHckas).  YepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmuuel u cxembl: «Bo3nukHOBeHHe CoJIHEUHOH cucTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKAa W YeIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHeumue moan», «llpeBHue mroam», «llepsbie
COBPEMEHHBIE IO, «HeI0BeUeCKHe pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHnne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pakeHHsT KAMEHHBIX OpYyIUH NEepBOOBITHOTO 4YelOoBeKa (KaMHU-YOMIIEPH,
pyomma, ckpebna), TreoxpoHOJOrHyYeckas TaOnuIa, KOJUICKIUsa «DopMbl
COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHrne MCKOMaeMbIX OCTATKOB PacTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIA UM KpaeBEIUECKUIN My3€ell).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak HayKa. 3aJauu U pa3aeibl 3KOJOruu. MeTobl IKOJIOTMUECKUX
UCCJEe0BAHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPUOpPTaHU3MEHHAs.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOTeHHble. JlefcTBHE HKOIOTrMYECKUX
(hakTOpOB HAa OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 6M0THUECKUX B3aUMOJICUCTBUN: KOHKYPEHITHUA,
XMIHUYECTBO, cMMOKMO3 U ero (opmel. Ilapasutusm, koomepauus, MyTyajlu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJICOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OMOTHMYECKUX B3aMMOJICUCTBHUI JUIsl CYLIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU momysauuu. (OCHOBHBIE IOKa3aTelu
HOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. J{lnnaMuka 4ucIeHHOCTH MOMYJISAINHA U €€ PeryIsIIusl.

JdeMoHcTpanum:

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

Tabmuuel 1 cxembl: kapra «[Ipupoansie 30ubI 3emun», «Cpenbl oOUTaHUS
opranuzMoBy, «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumieBsie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUSI.

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

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
OpOCTpaHCTBEHHas, Tpoduueckas (mumenasi). Bunbl-momuHanTbl. CBs3M B
ouoreHose.

Okonoruyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »dKocucreMe u
ouoreoneHoze. DyHKIMOHAJIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOJIYIECHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH d3KocucTeMBbI. [TunieBrie nienu u cetu. OCHOBHBIE
MIOKAa3aTelld 3KOCHCTEMbI: OHMOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMUJIbIL:



MPOAYKIIUU, YHMCICHHOCTH, Ounomacchl. CBOICTBa SKOCHCTEM: YCTOWYHMBOCTD,
caMmoperyJsinus, pazsutue. Cykieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJTU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOCcTH OHOcPephl Kak
r100anbHOM 3KOCUCTEMBI. J[MHaMuUueckoe paBHOBecME M oOpaTHasi CBSI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa YycToWuumBOCTH Ouocdeprl. OCHOBa palMOHAIBHOTO YIIPaBICHUS
IPUPOJHBIMU PECYypcaMu U MX UCIOJIb30BaHuE. JlocTuKeHUs: OMOJOTUU U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuer u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenn nutanus», «IKoJorMYecKas MHPAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomnenos BogoéMa», «ArponeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3/ICVCTBHUS HA MPUPOAY», « BadkHENIIE HICTOYHUKH 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOa», «llouBa — BakHelIas cocTaBisromias Ouochepsn»,
«®akTtopel  gerpamanuu  mouB»,  «llapHukoBeiii  addexT»,  «DakTOpHI
PaAMOAaKTHUBHOTO 3arps3HeHuss Omocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenune xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Mojaenb-amIukanus «Tunuaable OMOIEHO3bI», TepOapwHii
«PactutenpHbie cOO0IIECTBaY, KoJeKIun «buorieHosy», «Bpeaurenn BaxxHEHITNX
CENbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIMY PACTCHUNA 1 )KUBOTHBIX,
NpUHAJIeXKAIINE K Pa3HbIM SKOJIOTHYECKUM TpyIaM ogHoro Buaa, KpacHas kuura
Poccuiickoit  ®enepauuu, H300paKEHHUS OXpaHSIEMbIX BHUIOB PpPACTCHUH U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS MporpamMM  cpeaHero oOmero  00pa3oBaHUS:
JTMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIJICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAallMM K OOy4YyeHHIO0  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTUE BHYTPEHHUX YOCXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYMUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM U BOCIHUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUHM C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLMM JUYHOCTH, NATPUOTU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMs, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yNbTaThl OCBOCHUA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PacCHIUPEHHE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HampaBJICHUN
BOCHUTATEIBHON JESITETbHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJaIOMIeToCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPAaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4YeOHBIX M T[O3HABATENbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoi, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOMl SI3bIK M KYJIbTYpYy, MPOIUIOE UM HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM MPUPOAIBL,
NOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HAYCHHUA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy HS:

MOHUMAHUE U peau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
nUTaHue, COOJII0ICHNE TUTUEHUYECKUX TTPaBUII K HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3nyeckas aKTUBHOCTB), OEpexKHOro,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NCUXHUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIKX 3JOPOBbIO U JKU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peanu30BBIBATH
cOOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: MNPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTPH UCTIOJIB30BATh MPHUOOPETAEMBIEC TP U3YICHUH OMOIOTHH 3HAHHUS
U YMEHHMS TpU PEIICHUH TMpoOJIeM, CBSI3aHHBIX C  palMOHAIbHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJIEHHE  MpaBWJ  TOBEACHUS B  NIPUPOJE,
HAIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DKOCUCTEMAaX, OXpaHy BHJOB,
aKocHucTeM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATh HEOJArOMpPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
NPEINPUHUMAEMBIX IEHCTBUN U PENOTBPALIATD UX;

HaJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILIJICHUS, DKOJIOTMYECKOU KYJIbTYPBIL,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
IIPAKTUKE, TOTOBHOCTHU K YYAaCTHIO B IIPAKTUYECKOU AEATEILHOCTH 3KOJIOTNYECKON
HaIIpaBJIICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl Kak CpelICTBa
B3aMMOJICMCTBUS MEXAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTUM Kak HayKH, OCO3HaHus e€ poju B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAIOIIeM MHpE Kak O €IMHCTBE MPHUPOIbI, YeJIOBEKa U
oOmecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUU NpodsieM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU /JII COBPEMEHHOW IUBUIIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX pellaTh  pecypcHble  MpOOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXO/Aa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIIEHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOmMXcs, (HOpMHUPYEMOi
IpU U3y4YeHUU OMOJIOTUH;

[IOHUMAaHUE CYLIHOCTH METOJOB IIO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJMy4YaeMble 3HAHHS [UJIs aHalu3a W
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MCHECHHH,
yMEHHE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
UMEIOLIUXCS JAHHBIX C LEIIbI0 ITOTYy4Y€HUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS JIs
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYILECTBIATH
[IPOEKTHYIO U UCCIIEI0BATEILCKYIO NEATEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeameTa «buosorus»
BKITIOYAIOT: 3HAYMMBIC 11  (OPMHUPOBAHUS MHPOBO33PCHUS OOYJArONTUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYYHbIE MOHATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpPAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIH (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHS,
UCClieIoBaHre, HAOI0IeHUE, U3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, pETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM  OOYYaoIMUXCSA, CIOCOOHOCTh OOYYarOIIMXCS  HMCIOJB30BaTh
OCBOCHHBIEC MCKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOM M COITUAIBHON MTPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIEro
00pa3oBaHus JOJKHBI OTPAXKaTh:

OBnagenne YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEIbLHBIMH
AeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

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

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(aHayIM3a, CMHTE3a, CpaBHEHUS, Ki1acCu(pUKaIii, 0000IIeHHS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEILHOCTH C TIOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMONIOTHYECKUE TOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOW IIPUPOJIBIL,

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

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il ¥ OTHONICHWH B H3yYaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBISIBICHHBIX B PA3HYHBIX WH()OPMAITMOHHBIX
HMCTOYHHKAX;



pa3palaTbiBaTh IJIaH PEIICHUS] MPOOJEMBbI ¢ YY4ETOM aHAIM3a HUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIECTBUI AESTEIbHOCTH;

KOOPJAMHUPOBATH U BBITIOJIHATH padOTy B YCIOBUSIX PEaTbHOI0, BUPTYaJIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspelieHus MmpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJbBI JEATCIBHOCTH IO MOJYYCHUIO HOBOTO
3HAHUS, €ro MHTEPIpEeTalni, NPeoOpa3oBaHUI0 U TPUMEHEHHIO B YYEeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPHU CO3aHUN YICOHBIX U COITUATBHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMU TTOHSATUSMHU U METOaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEILHOU
NEeSTEHbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJISl TOKa3aTeIbCTBAa CBOMX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIIeHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHS B IO3HABATEIBHYIO M TMPAKTHYECKYIO OOJIACTH
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUraTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIBHBIC MOJIXOMAbl U PELICHUS,
CTaBUTb MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMmauueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSPHOW JHUTEepaTtype, OWOIOTHYECKUX CJIOBApAX W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHAIM3UpPOBATH
MH(pOpMALINIO pa3TUYHBIX BUJIOB U POPM MPEACTABICHUS, KPUTUUECKH OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHGOpMaALUU, HEOOXOIAUMON JIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
Oouonornyeckoil uUHPpopManuu (cXeMbl, rpauKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KAayeCTBE CpeAcTBa Npu paboTe C
Ouosiorndueckor umHGOpMaALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (HOpMYsbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  paclo3HaBaHWUA U 3alUTBl  WH(oOpMammw,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY 0OCyXIaeMoi Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COIIACOBAHHOCTH MO3UIUN JAPYTHX yYACTHUKOB
JUanora Wi JUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHHSA, TMOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(DIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEeHUs IPYTUX JIOACH, MPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOopMyIHpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI IpH pelIeHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHHS TPYIIOBBIX ()OPM B3aMMOACICTBUS IPU PEILICHUH Y4eOHOH 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

MPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUXKEHHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenensaTh poid C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JAeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAaHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KM3HCHHBIX U YUeOHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M TOCTYIIKaX IO OTHOIICHUIO K XKUBOU IPHUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISTh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Opa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTEHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HBIX 00JIACTSIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 0Opa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHH, MCTIOIb30BaTh MPUEMBI PEPIICKCUU JJIST ONEHKH CUTyalluH, BBIOOpa
BEPHOTO pELICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTAaTOB
NEeATEeNbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

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

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBbTATBI

[IpeamerHbie pe3ynabTarhl ocBoeHuss mporpamMmmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buosnorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETALUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX yUYEOHBIX CHUTYyaIlUsSIX, a TaKKE€ B pPEaIbHBIX
KU3HEHHBIX CHUTYyallusAX, CBSA3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl PEACTABICHBI IO roJaM 00y4YeHHUS.

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

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTHMH B CUCTEME HAy4YHOI'O
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DPYHKIIMOHATBLHON
TPAMOTHOCTH Y€JIOBEKA JJIS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJI€TKa, OPraHu3M, MeTa0o13M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
romMeoctad (CamMOperyisiiusi), ypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEAEHUE (PENPOTYKIIUS ), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHAas JIOTMa MOJICKYJIsApHOW Ouonorum), 3axoHbl (I
Mengnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
IPOUCXOKACHUSA KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SBICHUW, OPraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE TUITOTE3bI, BHISBIICHUE 3aBUCUIMOCTH
MEXIY HCCIENYEeMbIMH BEIMYMHAMH, OOBSICHEHHE TIONYyYECHHBIX PE3YyIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHM MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEILECTB W IMPEBpAlICHUs] PHEPIruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOIO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHUS, WHIAUBUIYAJIBLHOTO PAa3BUTHS  OpraHu3Ma
(OHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUH, JJISl NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJpl0 obecnieyeHus O€30MaCHOCTH CBOETO 3J0pPOBbS U 3J10POBbS
OKpPYXAaIOLIUX JI0eH, COOMI0IEHNsI HOPM IPaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOAHON cpelle, NMOHMMaHUE HEOOXOJMMOCTH MCIOIB30BAHUS JTOCTHXKEHUIM
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUI UL PaMOHAILHOTO
PUPOIOIIOIH30BAHUS;

yMEHHE pemiaTh dJEMEHTApHble TEeHETHYECKHME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HacleOBaHUe, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS JJIA MpECKa3aHUsl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PadOThl, COOMIOAATH
paBuja pu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE€ 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOM MH(OpMaIUU, HAYYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapaT OHOJIOTHH.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAYYHOIO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpPhIBATh COICPKAHUE OMOJOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOy, TEHO(POH], DBOJIONMUSA, NBIDKYIINE CHIbI ((PaKTOphl) HSBONIOINUH,
NIPHUCTIOCOOJIEHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, HKOJOTHYECKUE (DAKTOPHI,
AKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MUTaAHUS,
JKOJIOTHYECKas MUpamuia, OnoreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsI DSBOJIONHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bspa, uepenoBaHusi TJIaBHBIX HANpaBlIEHUW U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. 1. Bepnanckoro),
OTIPEICISITh TPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CHCTEMaM,

yYMEHHE BIIAJ€Th METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKWE JKUBBIX CHCTEM, IMPOIECCOB U SIBICHHMA, OpraHW3alMsl W IPOBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIIKEHUE THITOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXITy HCCIICIYEMbIMH BEIMYMHAMH, OOBSICHCHUE TIOJYyYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JIaTh BBIBOIBI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUJOB, TMOMYJSAIHA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACJECICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BMI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHuW3MbI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaxX, aHTPOIOTCHHBIX HW3MCHCHHUH B
HKOCUCTEMAaxX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHWOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, /ISl MPUHATHSA MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOM
KU3HA C LEIbl0 oOecrieueHus 0e30MacHOCTH CBOEr0 3/0pPOBbS U 3/I0POBbS
OKPYXAIOIUX JI0CH, COOMI0IEHNsI HOPM IPaMOTHOTO TOBEJICHUS B OKPY KaIOIIeH
IPUPOJHON Cpelle, MOHHMMaHHE HEOOXOJWMOCTH WCIOIB30BAHMS TOCTHXKECHHIM
COBPEMEHHOW OMOJIOTUH ISl PAallUOHATBHOTO MPUPOIOTIOIE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIE OMOJOTHYECKUE 3a/layl, COCTABISITH CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B AIKOCUCTEMax (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOII0IAThH
IpaBWiIa MpHu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OIICHHBATh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJIEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMY IS PHBIC
MaTepHalbl),  paccMaTpuBaTh  TJIOOQIBHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001masi OMoOTrMYecKyt0 WH(POpPMaINUI0 W3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHSITUNUHBIN ammapat OUOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3/ieioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrle cucTeMBI 1 HX opraHusanusa

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

PasmHoxeHMe u HHAWBUAYAJIIbHOC PA3BUTUC
OPraHnu3mMoB

HacneacTBeHHOCTh M H3MEHUYMBOCTD
OpraHnu3MoOB

Cenekuust oprann3MoB. OCHOBBI
OUOTEXHOJIOT MU

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e paboThI

IIpakTuyecku
e paboThI

0.5

1.5

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41c29
2

bu6moreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2

bubnuoreka [JOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2



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
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

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c29
2

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME


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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

Ne i/t

NMPOrpaMmblI

1 DBOJIOMMOHHASA OUOJIOTHS
Bo3HUKHOBEHHE U Pa3BUTHE KU3HH Ha
3emie

3 Opranu3Mbl ¥ OKpYXaroIas cpeia

4 Co0011eCTBA U DKOJIOTHYECKUE CUCTEMBI

5 PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero KoHTpoJIbHBI
e padoThI

9

9

5

9

2
34 0

[MpakTuyecku
e padoThl

0.5

2.5

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchl

bubmmoreka [{OK
https://m.edsoo.ru/7f41cc?
4

bu6moreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc?

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc?
4



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
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 KVIACC

Ne

w/n Tema ypoka

1 buonorus B cucreme Hayk

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckast padota Ne 1

2 «Hcrionb3oBaHue pa3IMuHbIX
METO/I0B IIPU U3YUYEHUU
OMOJIOTHYECKIX 0OBEKTOBY

buonornueckue CHUCTEMBI, IIPOLECCHL
" UX U3YYCHHC

XMUMHYECKHH cocTaB KiIeTKku. Boga n
MUHEpaIbHBIE COJIU

5 benku. CocTaB u cTpoeHue OelKoB

depMeHTbI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas
pabota Ne 1 «/3yuyenue
KaTaJIUTHYECKON aKTUBHOCTHU

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e paboThI

IIpakTuyecku
e paboThI

0.5

0.5

Jara
U3y4eHu
|

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edso0.ru/863e612
2
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso0.ru/863e612
2

bu6mmoreka [JOK
https://m.edso0.ru/863e656
4

bubnuoreka [JOK
https://m.edso0.ru/863e674¢e

bubnuoreka [JOK
https://m.edsoo.ru/863e6b7
2

bu6mmoreka [JOK
https://m.edso0.ru/863e6b7
2



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

10

11

12

13

14

15

(bepMeHTOB (Ha MpUMepe aMHUIIa3kI
WM KaTaiasbl)»

Yrnesoawl. JInnouasl

Hyxnennossie kucnotel. ATO

Hcropus u MeTo1bI U3y4EHHUS
kietku. Knerounas teopust

Knerka xak nenocrtHast >KkuBast
cucTeMa

CtpoeHune s3yKapuoTHYECKOUN KIIETKH.

JlabopaTtopnast pabota Ne 2
«M3ydenue cTpoeHusl KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB 1
OakTepuii 10T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIHCAHHE

OOMeH BelIeCTB WIM MeTa00IN3M
dorocuHaTE3. XEMOCHUHTES

DHepreTudecknii o0OMeH

JKu3HeHHBIN UMK KIeTKU. [{enenue
KJIeTku. Muro3. JlaboparopHas
pabota Ne 3 «Habmrogenne Mutosa B
KJIETKaX KOHYMKa KOpeIlIKa JIyKa Ha
FOTOBBIX MUKPOIpENapaTax»

0.5

0.5

bubmmoreka [{OK
https://m.edso0.ru/863e687
0

bubmmoreka [{OK
https://m.edsoo.ru/863e6d5c

bubmmoreka [{OK
https://m.edso0.ru/863e6e88

bu6mmoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka [JOK
https://m.edso0.ru/863e766¢

bubmuoreka [JOK
https://m.edso0.ru/863e7c98

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

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

Buocunres Oenka. Peakuusa
MaTPUYHOTO CHHTE3a

Tpancnsmus — OnocuHTe3 Oenka

Hexknerounslie Gpopmbl :xU3HH —
BHUPYCHI

®opMBbI pa3MHOKEHUSI OPTaHU3MOB

Metios

OO0pa3zoBaHue ¥ pa3BUTHE MOJIOBBIX
KJ1eToK. OII0OTBOPEHHE.
JlaGopaTtopnast pabota Ne 4
«M3ydenue cTpoeHUs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITperapaTaxy

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHUC
OPraHnu3mMoB

I'enetnka — Hayka o
HACJIEACTBEHHOCTH U U3MEHYNBOCTHU
3aKOHOMEPHOCTH HACJIEIOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
CKpELIUBaHUE

0.5

bu6mmoreka [{OK
https://m.edso0.ru/863e796¢e

bubmmoreka [{OK
https://m.edso0.ru/863e796¢e

bubmmoreka [{OK
https://m.edsoo.ru/863e754
0

bubmmoreka [{OK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831e

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b
6

bubnuoreka [JOK
https://m.edsoo.ru/863e843
6

bu6mmoreka [JOK
https://m.edso0.ru/863e86f2

bu6mmoreka [JOK
https://m.edso0.ru/863e887
8



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

25

26

27

28

29

30

31

JuruOpuHoe cKperuBaHue. 3aKoH
HE3aBUCUMOT'0 HACJIeIOBAHUS
MIPU3HAKOB

CleIieHHOE HacIeI0BaHUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «3yuenue pe3ynbpTaToB
MOHOTHOPHUTHOTO U TUTUOPHUIHOTO
CKpeNIUBaHus y AP030(PHIIbI Ha
TOTOBBIX MUKPOIIpErapaTax»

T'enetuka mona. Hacneqosanue
HpI/ISHaKOB, CHCIINICHHBIX C ITOJIOM

N3menunBocts. HenaciencTBennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue
MOAU(PHUKATUOHHON U3MEHYUBOCTH,
MIOCTPOCHHUE BAPUAIIIOHHOTO psja U
BapyallMOHHOW KPUBON»

HacnencrBenHas H3MEHUYHBOCTb.
JlaGopaTopnas pabota Ne 7.
«AHanu3 MyTauui y apo3oduisl Ha
TOTOBBIX MUKPOIIpEIIapaTax»

I'eHeTHKa yenoBeka
PesepBHrlit ypok. O6001IeHHE 10

TeMe «HacneacTBEeHHOCTh U
HU3MCHYUBOCTL OPraHUu3MOB»

0.5

0.5

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/863e89a4

bubmmorexa [{OK
https://m.edso0.ru/863e8c60

bu6moreka [IOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8d7
8



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

bu6mmoreka [{OK
32 Cenexius Kak HayKa U TpoIiece 1 https://m.edso0.ru/863e921
4

bubmmorexa [{OK
MCTOI[I)I U NJOCTUXKCHUA CCIICKINUN

33 pACTEHMUI 1 AKHUBOTHbIX 1 https://m.edso00.ru/863e921
TCHUU U

4
buoTtexHomorusa xKak oTpacib Bubmrorexa HOK
34 p 1 https://m.eds00.ru/863e933
MIPOU3BO/ICTBA 6

OBIIEE KOJIMYECTBO YACOB I10

34 0 4
[TPOI'PAMME


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

11 KVIACC

Tema ypoka

DBOJIIOLUS U METObI €€ U3yUEHHUSI

Hctopus pazBuTHs NpecTaBiIeHUN
00 3BOJIIOLINU

MuUKpO3BOTIOLHS

[Momynsiust Kak 3neMeHTapHast
€IMHUIIA BHJIA U YBOJTFOIIHH.
JlaGopaTtopHas pabora Ne 1
«CpaBHEHHE BUJIOB TI0
MOP(}OJIOTHIECKOMY KPUTEPHUIO)

JIBYOKYIIME CHITHI (JIeMEHTapHbIC
(haKTOpBI) IBOTIOLIUN

EcrectBenHbIl 0TOOP ¥ €10 (HOPMBI

Pe3ynbpratel 3BoNIOIMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BHUI000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue

HpI/ICHOCO6J'ICHHOCTI/I opraHusma nu ec

OTHOCUTCIIBHOTO XapaKTcpa»

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e paboThI

IIpakTuyecku
e paboThbI

0.5

0.5

Jara
U3ydyeHu
s

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/863ea20e

bu6mmoreka [IOK
https://m.edso0.ru/863e957
0

bu6moreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bu6mmoreka [JOK
https://m.edsoo.ru/863e9da4

bubnuoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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

10

11

12

13

14

15

16

17

18

19

Hanpasnenus u nyru
MaKpOIBOJIIOLUU

HeobOpaTumocTs 3BOITIONINAN

Ucropus sxu3nu Ha 3emiie 1 METObI
e€ U3y4eHus

FI/IHOTG?;I)I HpOI/ICXO)K}ICHI/IH KNU3HU
Ha 3eMiie

PazButue xxu3HM Ha 3emMIie IO Ipam U
nepuojam

OCHOBHEBIE 3TaIIbI 3BOJIFOIUN
PACTUTEIIBHOTO U )KUBOTHOT'O MHpa.
[IpakTrueckas padota Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHHii U )KUBOTHBIX B
KOJUTEKIIHSIX»

COBpeMeHHaﬂ cucrema
OPraHu4cCKoOro Mmupa

DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JBuxymue cuibl ((hakTopsl)
aHTPOIIOTeHE3a

OCHOBHBIE CTaTUH IBOJIOIUH
YyelnoBeKa

UYenoBedeckue pachl U MPUPOTHBIC
aJlanTalliy 4eJI0BeKa

PesepBHrlit ypok. O600IIeHHE 10
TeMe «BO3HHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/863e9cle

bubmmoreka [{OK
https://m.edsoo.ru/863ea5a6

bubmmoreka [IOK
https://m.edsoo.ru/863ea6be

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

bubmuoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?



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

20

21

22

23

24

25

26

27

28
29

DKoJorus Kak HayKa

Cpezbl 0OUTaHUS M SKOJIOTUICCKUEC
(baxTopsl

AbGunotnyeckue GaKkTOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanusy. Jlabopatopnas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa

buoTtnyeckue GakTopsl

DKOJIOTHYECKHE XapaKTEPUCTUKH
nonyssinud. [IpakTudeckas pabora
Ne 2 «IToacuét mwIoTHOCTH
MOMYJISIIMKA pa3HBIX BUIOB
pacTeHui»

CooOriecTBa OpraHu3MoOB —
OHOLIEHO3

DKOJIOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

OcCHOBHBIE TIOKA3aTENN HKOCUCTEMBI.
DKOJIOTHYECKUE TUPaAMUBIL.
CaoiicTtBa 3xocucteM. Cykueccus

HpI/IpO,Z[HLIe OKOCHCTCMBI

AHTpOHOTeHHLIC O9KOCHCTEMBI

0.5

0.5

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

bubmmoreka [{OK
https://m.edsoo.ru/863eb10e

bu6moreka [IOK
https://m.edsoo.ru/863eb34
8

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa



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

30

31

32

33

34

buocdepa — rimodanbHas
IKOCUCTEMA 3eMIIU

3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ouocdepsr

YenoseuecTBo B buochepe 3emiu
CocymiecTBoBaHHE PUPOABI U
YeJI0BeUeCTBa

PesepBubIit ypok. O6001IEHNE TEMBI
«Coo01iecTBa 1 3KOJIOTHYECKHE
CHUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5

bu6mmoreka [{OK
https://m.edsoo.ru/863ebb5e

bubmmoreka [{OK

https://m.edsoo.ru/863ebd1
6

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



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






