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HOACHHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXO0J0B K (POPMHUPOBAHUIO COJEpKaHUS Y4YeOHOro mpeameTa
«buonorus» cocraBwin: KoHUenrtyaidbHble mnonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIE, COJEp:KaHUs, PpEe3yJbTaTOB OOy4YeHUus U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHHSI 00 OOIIMX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuguke 6uosoruu, €€ 3Ha4eHUH B MTO3HAHUU >KMBOM MPUPOJIbI U 0OeCrieYeHU !
CYILIECTBOBAaHUs 4YeNoBeYecKoro obimiectBa. COriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu OOy4YeHHusl, BOCIHMTAHMUS W Pa3BUTUA OOyYAIOUIUXCS CpEACTBAMU
yuyeOHoro mpeamera «buomorus», omnpenensier 00s3aTeIbHOE MPEIMETHOE
colepKaHWe, €ro CTPYKTypy, pachpelneiieHue 1o pasjieraMm H Temaw,
PEKOMEHIYEMYIO TOCIIeIOBATEIBbHOCTh U3YUeHHsI YUeOHOTro mMaTepuaina ¢ y4eTom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH OO0pa3oBaTEIILHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamme 1o OuHOJNIOrMH TakXe YUYMTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTH/Y4eOHBIX JCHCTBUN 00y4arolmuXcsi IO OCBOCHHUIO COJIEP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6monorum (10—11 kmaccel, 6a30BbIN yPOBEHB) pean30BaH
NPUHIIAIT TPEEeMCTBEHHOCTH B HW3Y4YEHUM OWONOrum, Onarojaps 4emy B Hei
POCMATPUBAETCS  HAMPABIEHHOCTh Ha pPa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, IIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXalollel NPUPOAHON cpene.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEICHO BHUMAaHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIAIHBIX 33724, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHMUS AKOJIOTHYECKHU
LIEJIECO00Pa3HOro MOBEJIEHHS B OKpYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BIIUSTHUSL XO3SUCTBEHHON NESITEIHHOCTH YENIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAHUS K MIPHUKJIATHON HAMIPABICHHOCTH
y4ueOHoro npeamera «buosorus» MpoauKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIOBUM JJISl PEIICHUs] OJJHOM M3 aKTyaJbHbIX 33J1ay IIKOJBHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KoTopas mpexamnonaraer (GopmMupoBaHue Yy  OOydaroIIMUXCA
CHOCOOHOCTH aJalnTUPOBAThCS K M3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. Ona obGecnieunBaeT (OpPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEICTABICHUM O
HAay4YHOH KapTHUHE MHUpA, paciiupsieT U o0oOIIaeT 3HaHUSA O JKUBOW HpHUpone, €€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCIIOBUSL  JIJIsi:  TO3HAHWA  3aKOHOB  JKMBOM  HpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, IKOJIOTMYECKOTO MBIIIICHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOW MIPUPO/IS
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o0pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun odOecrednBaeT ycioBus sl GopMUpoOBaHUS
WHTEJUICKTyaIbHbIX, KOMMYHHKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
PEACTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXEHUA O NpEIHA3HAYEHHH Y4eOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY i ONpENeNieHUs IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €r0 COJIEpXKaHUsA, MPEICTABICHHOIO B IMpOrpaMMe IO
ouonoruu.

Otb6op comepkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIIECTBJIEH C TMO3UIUNA KYyJIbTYpOCOOOPA3HOTO MOJAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOyuaromuecs AOKHBI OCBOUTH 3HAHMS M yMEHUS, 3HAUMMbIC MJIs
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OINpPEACISIONINE aJeKBAaTHOE IOBEICHUE
YeJioBeKa B OKPYIKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU nesaTenbHOCTH. Oco0oe MECTO B ITOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yYMaHH3aIluU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4eOHOro MmaTepuaia B MPOrpaMme II0
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alvuu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npenmera «buonorus»
BBIJICJICHBI CIIEIYIOIINE COJlepKaTeIbHble JIMHUM: «buonorusa kak Hayka. MeToabl
HAay4YHOTO To3HaHUs», «KieTka kak Omosormdeckas cuctemay, «OpraHusM Kak



Oouoniornueckas cucrema»n, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MPUPOJIBD», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp um3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOPETECHUE YMEHUUH
WCIIOJIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JCHCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarOIIUMHUCS CUCTEMbl 3HAHUU O OMOJOTUYECKUX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3axX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX Hay4YHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3aIluH, BBIJAIOIIUXCSA OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0OyYaromMUXCS TMO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpOllecCe aHaIu3a JaHHBIX O MyTSAX pa3BUTHUSA B
OMOJIOTMM HAyYHBIX B3IUISIOB, WJACH W TOAXOJOB K HM3YYEHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Y OOydJaromuxcsi OoOIIed KyJabTyphl, (QYHKIIHMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOM MPHUPOJBI HA OCHOBAHMM 3HAHWW M OINBITA, MOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHUH;

dbopmupoBaHue y 0OyYarOmMXCs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHH;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IIPUPOIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOCHUS dTHUCCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWUM IS TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KyIbTYpHI, U1 (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPUOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM KU3HU IS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPY’KaIOLIEH Cpee,
COOCTBEHHOMY 3/I0pPOBBbIO, OOOCHOBaHHE W COONIONCHHE Mep MPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpeagnero obOmiero oOpaszoBaHusi «buomorus», msydaemas Ha
0a30BOM ypOBHE, SBISETCS OOS3aTEIbLHBIM YYCOHBIM NPEIMETOM, BXOJISAIINM B
COCTaB MpeAMeTHOM o0JacTu « ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JI1st u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 yac B HezielI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (OpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccu@ukauus, MOJEIUPOBaHUEe, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

Iloptpersl: Y. lapBun, I'. Mennens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUYECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U X OPTaHU3AIUA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alMN OMOCHUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYISLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

Tabnuupr u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmoenb Mojekyisl JJHK.

Tema 3. XumMnueckuii COCTAB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. Bosia 1 MUHEpaJIbHbIE BEIIECTBA.

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

benku. CoctaB u ctpoeHne OelKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (ME€pBUYHASA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPyKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
(byHKITUN OEIIKOB.



depmeHTHl — Ouosiormyeckue katanuzatopel. CTpoeHue (¢epMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnuuust pepMEHTOB OT HEOPTaHUUECKHUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a ©  JAe30Kcuprbdo3sa),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOIeEH,
1esuIo03a). buonornvyeckue GyHKIMH yIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJEBO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKkJIeruHOBbIX KUCHIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenue n ¢pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GhyHKIMH.

Huronorust — Hayka o kietke. Kinetounas Teopus — npumMep B3aUMOJIEHCTBHS
ujed u (HaKkToB B HAYYHOM MTO3HAHUU. MeTO/Ibl U3yUCHHS KIIETKH.

Krnerka kak menoctHas xuBas cucrtemMa. OOmMe MNPU3HAKH —KJIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekynsl JIHK kak renernueckwmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel k1eTOK: »JyKapuoTHYeckas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl TpoKapuoThdyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢yukiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. Lluromnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPUH, IUIACTHBL.
[IpoucxoxxaeHne MHUTOXOHApPUH W TuiacTuA. Buapl 1actun. HememOpanHbIe
OpraHOUJIbl KJIETKW: pPUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUAOB KJIETKU. BKiIroueHus.

SAnpo — perynaropusiii 1ieHTp kiaeTku. CTpoeHme snpa: siaepHas o00J0vKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XHMUYECKHUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuupbr u cxemsl: «llepuonnueckas TabnHIla XUMHYECKHX DJIEMEHTOBY,
«CTpoeHune MOJICKYJIBI BOJIB», «brnocuaTes 0enkay, « CTpOCHHE MOJICKYJIBI OSITKay,
«Ctpoenne pepmenrtay, «Hykmneunossie kuciaotel. JJHK», «CtpoeHne moiaekysbl



AT®», «CtpoeHne 3yKapHuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHHE MPOKAPUOTUUYECKON KIIETKWY,
«CTtpoeHue sipa KIETKI», « YTIEBOABDY, «JIUMUIb.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE MJid MPOBEICHHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «l3ydyeHue KaTadIUTUYECKOW aKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTalasbl).

JlaGopatopHast pabora Ne 2. «M3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJi MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUxX
OTHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCcTB, WM METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTpOdHBINA U rerepoTpodHbIid. Poib ¢pepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BiusiHue ycioBuii cpefpl Ha (OTOCUHTE3 U CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepuu. 3HaUeHHEe XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOIHOE OKHCIEHHE, WIM KJIETOYHOE
JbIXaHHE. OxkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHrte3a. [‘enernueckas wuHbpopmarus wu JIHK.
Peanuzanus reHeTndeckoil uH(OpManuu B KJIETKE. | €HETHYECKUU KOA U €ro
cBoicTBa. TpaHckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pmbocom B
OouocuHTese Oenka.

Hexknerounsle ¢popmbl xKu3HU — BUpPYChI. McTopus oTkpeiTust BupycoB (/. H.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoaedpunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumunpsses.

Tabnuier 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact»y, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIMOHUPOBaHHUE reHay, «CuHTe3 Oenkay, «['eHeTundecKkuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mojaenb cTpyktypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipormeccrl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTrMYECKUI CMBIC MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMcKycCcTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HaY€HUE IS CEIEKIUU.

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

Meito3. Craguu Mmeiio3a. Ilporecchl, mpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B menosze. KpoccuHroep. buonornyeckuii CMbICT U
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUSA TIOJNOBBIX KJIETOK y JKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30u[, SHUIEKIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHS SUIEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPHUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
npoOneHue, racTpyisiuus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: TPsIMOE, HENpsAMoe (JIUYMHOuYHOE). BrnusiHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YpOJCTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUST OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwiii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BuTHE», «I aMeTOreHe3 y MIIEKONUTAIOIINUX U
4yeoBeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MMKPOCKOTI, MUKpPOIpENnapaThbl «CnepmaTo30usl
MJIEKOTIUTAIOIIEro», «SiekneTka MiekonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MOJEb-aliuiuKanus «JleneHue KIeTKu», MOJEIb
JIHK, Mmoznenb MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmronmenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsiencTBEHHOCTh M1 MI3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWM TEHETHKU. BKiam poccuiickux U 3apyOeskKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkast CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnenem.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUs. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanusupyrouiee cKkpemupanue. Mcnonp30BaHne aHAIM3UPYIOMIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacnenpoBanwe mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJIEIOBaHUIO TeHOB. HapymieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIECICTBEHHOCTH. | eHeTHUeCKHnEe KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBbBIE
XxpoMocombl. ['omorameTrHele M TreTeporaMeTHble oOpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBOCTh. BHibl HK3MEHYMBOCTH: HEHACEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psif ¥ BapuallmoOHHAas KpUBasl.
HopMma peakunu npusnaka. KoauuecTBEHHBbIE M KAYECTBEHHBIE MPHU3HAKH U HX
HopMa peakiuu. CBolicTBa MOANGDUKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, uid TeHOTHUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Knaccudukanus MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUUHBI MyTaluid. MyTareHHbie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeAcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaclIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHEAJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMUYECCKHU,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemMeHHOE OTpeesICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[IP-ananu3a. HacnencrtBeHHble 3a0oeBaHUsl 4YeJlOBEKa: T'e€HHbIE OOJE3HHU,
00JIE3HH C HACJEACTBEHHOW MPEeapacloioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKN U JICUCHUSI TEeHETUYECKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAaHME. 3HAYEHUE MEIMIIMHCKOM
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUU TeHETHUECKUX 3a00JIeBaHUI YeIOBEKa.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmumet w cxeMbl:  «MOHOTHOpHJIHOE  CKpelIMBaHHE U €TOo
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIJICHUS M €ro LUTOre€HeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeuuBaHue,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAHUAY, «Metio3»,
«B3anMonencTBUE AJUIEIBHBIX TE€HOBY», «l'eHeTMueckue KapTel pacTECHUH,
KUBOTHBIX U YeloBeKay, «l'eHeThka moJia», «3aKOHOMEPHOCTU HaCJIEHOBaHUS,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHYHUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakTopay, «I'eneTnka rpymni KpoBu», « MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: Moaenu-anmuIuKanun «MOHOTHOPUAHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI M MUKpompenapar «Jpozoduna» (HOpma, MyTaluu
(OpMBI KPBUIBLEB U OKPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKalMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. « AHaiu3 MyTanuii y apo30¢uiabl Ha TOTOBBIX
MUKpONpEnapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBiieHHE M aHadu3 POIOCIOBHBIX
YeJIOBEKay.

Tema 7. Ceneknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHUe CEJNEeKIMH U TOMECTHUKALIUS.
VYyenne H. W. BaBunoBa 0 ueHTpax MNPOUCXOXKACHHS W MHOTrooOpasus
KyJbTYpHBIX pacTeHui. L[eHTphl MPOMCXOXKIEHUS AOMAIIHUX XUBOTHBIX. COpT,
opo/ia, TamMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKa BKcTepbepa. bIM3KOpOoICTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpelUBaHHE YWCTHIX JIUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUILUIOUIOB. JIOCTHMXKEHUS CENeKIUU pacTeHH, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpHUs. Tallbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrenneix opranu3moB. KierouHas
nHxeHepus. Kinertounele KynbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHHUM.
KiioHnpoBaHne BBICOKONPOIYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCTpanuu:

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

Tabmuubr u cxembl: Kapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuil», «[lopoasl TOMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYypHBIX
pacreHuity, «OtnanéHnas ruopuausanusy, «Padotel akagemuka M. @. MiBanoBay,
«llonmummonausi», «OObEeKTh OuOTEXHONOTUWY», «KieTouHble KyabTypbl U
KJIOHMpOBaHUeE», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsKH TUIO0B M KOPHEIIIIONOB JUKUX (OPM U KYJTbTYPHBIX
COPTOB pacTeHui, repoapuit «CeabCKOX03IMCTBEHHBIC PACTCHUSY.



JlabopaTopHble U NpaKTH4YecKHe PadoOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KECHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHY IO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AKUCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT HSI.

[IpeanochikKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. BOJIIOIMOHHAS
Teopust U e€ MecTo B Ouosnoruu. BnusiHue SBOIONMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOonOrMYeckue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONU JIETOMUCH, TIEPEXOHbIE (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gjaop MaTEpPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3jIU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pyAMMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX IyTeH y BCeX
OpraHu3MOB.

OpomtounonHass Tteopust Y. JlapBuna. [Ipeamnocbulkd BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIONMM BHIOB 1o JlapBuHy (M30bITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECypCcoOB, HEOIpeaesiéHHAas N3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIH O0TOOD).

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

MuxkposBostorus. [lomymsiius kak eAuHUIA BUAA U DBOJIOLUU.

JIBxymiue cuibl ((paKToOphl) SBOJIOIMK BUAOB B MpHpoje. MyTalMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMUBOCTH. [lomynsiiiMOHHBIE BOJHBI U Jpeud
reHoB. M3omsus u Murparusi.

EctectBeHHbIii 0TOOp — HampaBismuil (Qakrtop dBomOruu. DopMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMop(h03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (PriieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HeCHeuualTu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anus. AJanTUBHAS paauarius.

JdeMoHcTpanum:



Iloptpersr: K. Jlnunnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroep, A. H. CeBepuios.
Tabnuupl u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Popmbl  OopbObI 32
cyuiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroodbpasue copToB pacTEHUI»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «ITomyssAamumy, «MyTauuoHHas

U3MEHYUBOCTHY, «ApomMopdo3b», «Wauoamantanum», «OOmas aereHeparus»,
«JIBmkymme cuibl sBononuny, «Kapra-cxema wapmpyra nyrtemectBus .
HapBuHa», «bopbba 3a cymiecTtBoBaHue», «lIprCOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB U CeMsiH, KoJuiekiusa «IIpumMepsl 3alIUTHBIX TPUCIOCOOJECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHUN», 00bEMHAS MOJEIh
«CTpoeHHE TOTOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, KoieKus «DOpMbI COXPaHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», Mojenb anmaukanus «llepexpéct
XpOMOCOM», BiaxHble Tmpenaparthl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKporpenapat «Jpozodwmiay (Hopma, myTtaruu (GOpMbI KPbUIBEB U
OKpacKH Teja).

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

JlaGopatopHast pab6otra Ne 1. «CpaBHeHHE BHIOB MO MOP(OIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuHble rumoress
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HavanbHbie 3Tamnsl
o6uonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanne mMmeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHUE MNPOTOKIETKHU. [lepBble KIETKM M HMX 3BOIIOLMSL.
®opmMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTAaHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas »pbl. laneosoiickas spa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTUKa KIMMAaTa U TeOJOTMYECKUX MpoueccoB. OCHOBHBIE ATAIbI
ABOJIIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUU U
*KUBOTHBIX. [losiBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe »dBOJMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs KaKk HayKa. PazBurue npeactaBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoncrtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

HBuwxymue  cwibl  ((axTopbl)  aHTpomoreHe3a.  HacnencrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOImecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPy, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblid, Yenosek npaAmoxomsamud, YenoBek HeanAepTaabCKuK, YenmoBek
pasymHblii. Haxogku HCKOmaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHS, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY UL

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOHIHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYyLIECTBOBaHUS. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmunel 1 cxeMbl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHass KieTka», «KHUBOTHas  KJEeTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS 4YEJIOBEKAa U YeIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeloBeKay», «llpeBHeumme moam», «lpesHue monun», «llepsbie
COBpPEMEHHBIE JTI0AN», «HeroBeueckne pacoh».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne — dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIETIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOTO YeIOBEKa (KaMHH-YOIIEPHI,
pyomia, ckpebiia), TEOXPOHOJOTHYECKas TaOnuIa, KOJUICKIUS «DopMbl
COXPAHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTropHble M MpaKkTHYecKUue padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIHSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WIKA KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl 4 OKpyKAaK0IIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pasJeibl SKOJOTUUA. MeTOobl KOOI MYECKUX
HCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (Gakrtopel. Krnaccudukamuss 5KOJOTHYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOJIOTHYECKHUX
(aKkTOpPOB Ha OPraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazutusm, xoorepaius,
MYyTyalau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOICHCTBUN Uil CYIECTBOBAHUS
OpraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMK: YHMCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mHaMyKa YuCIEHHOCTH NOMYJISIUU U €€ PEryJIALUS.

JdeMoHcTpanum:

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

Tabmuubr u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opranu3moBy», «®doronepuoauzm», «llonmymnsiiuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMyJISIuU HHGY30puu-Tyhenbkn», «[lumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH HOMYJISLUI Pa3HBIX BUJIOB
PacCTEHHI».

Tema 4. Coo0mecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

Coo0miectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHUIOBAS,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Buabl-momuHantel. CBs3W B
ouoreHose.

Okonoruyueckne cuctembl (dkocuctemsbr). [loHstme 00 »dKocucreMe u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBOpoT BEIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (mUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMileBble 1LENu W  CETH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIUS. IKOJIOTHMYECKHE
NUpamMuabl: TMPOAYKUMH, YHCIEHHOCTH, OunomMaccbl. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsilius, pa3Butue. CyKiieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHUCTeMa XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (aktop ycrounBocTu dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCcTH OHOcPephl Kak
r100ambHOM JKOCUCTEMBI. J[MHaMu4eckoe paBHOBecHe M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXMMHUUYECKHE UKLl 3JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emin. AHTpororeHHbIe M3MEHEHUsI B Orocdepe.
['mob6anbHbIE 2KOJIOTHYECKUE MPOOIEMBI.

CocyuiectBoBaHue IPUPOJIBI U YeJI0BEYECTBA. CoxpaHeHue
O6uropa3zHooOpasusi Kak OCHOBa yCcToWunBoCcTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJl€HUsl MPUPOAHBIMU peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHHs
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsi: A. JIxx. Tencau, B. H. Cykaués, B. 1. BepHaackuii.

Tabmumer u cxemsl: «llumesbie 1enn», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmn nutanusy, «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buornenos BogoémMa», «ArpoueHo3», «lIpuMepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA HOpupody», «BaxHeWmne HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelllas COCTaBIAIOLIAS
ouochepr», «DakTopsl aerpaganuu mouBy», «llapaukoBsiii d3¢dexTy, «DakTopsl
pPaANOAaKTHBHOTO 3arpssHeHust Owmochepr», «OO0mas crpykrypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM IKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudabie OMOIEHO3b», TepOapwHii
«PactutenpHble cOO0IIECTBaY, KOJIeKIUN «buorieno3y», «Bpeaurenu BakHEHIITNX
CENIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu W KOJJICKIIMA pACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TpyIllaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®enepannu, H300paKeHUs OXpPaHSAEMbIX BHUIOB
pacTEHUN U JKUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOTN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HalWyue MOTHBAIlMM K OOydYeHHIO OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUNW JHUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA I[IEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Npeamera «buosorus» mocturarorcs B
€IUHCTBE YyYeOHOW W BOCIHUTATEIBHOW JESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3WLUMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIOPAJKY, YEJIOBEKY TPyJa M CTaplieMy IMOKOJCHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH IIO3UIIMEH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIHX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOTO BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPakKAAHCKOM MO3UIIMN 00YyUaIOMIEerocss Kak akTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHHUSI K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEBHOCTH;

2) NIaTpUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHMS K CBOEMY Hapoay, UYyBCTBA OTBETCTBEHHOCTH IMEpE.
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOMBL,
NoCTHXeHUsIM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJOTHSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAasi 3CTETUKY ObITa, HAy4YHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPJKEHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbI 310POBbS U
IMOLHMOHAIBHOIO 0JIArONOyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI W HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

MOHMMAaHWE WEHHOCTU TPABUJ HMHIAUBUIAYAIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMIX, YTPOXKAIOIINX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KypEeHUSs);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPY/ly, OCO3HAHUE IICHHOCTH MacTEepPCTBA, TPYAOJIIOOUE;

FOTOBHOCTh K AKTMBHOW JESTEBHOCTH TEXHOJOTMYECKON W COLMAaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO AE€STEIbHOCTB;

UHTEpEC K pazin4yHbIM cepaM MpoecCHOHATBLHON AESITEbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TPUPOJIE€ KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlI€CTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HX BO3MOXHBIX TOCIEACTBUU IS
OKPY>KAIOIIEH CPEbI;

OCO3HaHHE TJI00ANBHOIO XapakTepa SKOJOrMYECKUX MpoOJeM U MyTeu HX
peLICHUS;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHHUS TPHU PEHICHHH TPoOJieM, CBS3aHHBIX C PaIlMOHATBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HAlNpaBJICHHBIX HA COXPAHECHHE PABHOBECHS B JKOCHCTEMAX, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCAIIUX BpEd  OKPYKAIOLIEH
MIPUPOJIHON cpejlle, YMEHUE MPOTHO3UPOBATH HEOIArONpUATHBIC JKOJIOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO IKOJOTMUYECKOTO MBIIUICHUS, IKOJIOTHUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIbHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTU YKOJOTHUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOW KYJBTYPhl Kak CpeJCTBa
B3aUMOJICHCTBUS MEXY JIIOJbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKH, OCO3HaHHMS €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYy)KalolleM MUpE KaK O €IMHCTBE MPHUPObI, YeJIOBEKa U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUIIM3ALIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTb pEeCypcHble  MpoOJIEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHM OWOJOTHYECKUX 3HAHUM B MEJAX
MOBBIIIICHUSI  OOIIEH KyJNbTypbl, €CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJI0B MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JieNlaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbIO MTOJYYEHHUSI JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LEHHOCTH HAay4YHOH JEsTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATENIBCKYIO NS TEIbHOCTh HHANBUAYAIbHO U B TPYIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHUSA ydeOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMble JJIs1 (OPMUPOBAHUS MHUPOBO33PEHUS OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
[EJOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJO0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SBJIEHUE, MPOIIECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAaONIOJeHUuEe,  HU3MEpPEeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCaJIbHbIe y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PETYJISTUBHEIE), oOecreynBaroIre dbopmupoBaHue (GyHKIHOHATBHON
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O00ydYaroumxcs, CHoCOOHOCTb
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC YydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBiagenue YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEJLHBIMH
JEeUCTBUSIMMU:

1) 6a3oBble JJOrHYEeCKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C JIPYTUMH TIOHATHUSIMH ),

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUH HX
JTOCTHKCHUS, COOTHOCHTD PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

WCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKWBOU IPUPOBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PacCMATPUBACMBIX
SIBJIICHUAX, (DOPMYJIMPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/IENIbHEIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3yYaeMbIX OMOJOTMYECKHX OOBEKTaX, a



Takke  MPOTUBOPEUYMI  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKUE TeHCTBUS:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJBI JEATCIIBHOCTH 10 TIOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEPIpEeTalnH, MPEeoOpPa3oBaAaHUIO W NPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIEC TIPU CO3aHUN YUCOHBIX U COIMATILHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajauvy,
BBIIBUTATh THUIOTE3Y €€ pelIeHus, HaXOAWTb apryMEHTBI ISl JOKa3aTelbCTBa
CBOMX YTBEPXKIICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh 1I€JICHANPABICHHBINA IMOUCK IMEPEHOCa CPEACTB U CHOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3BHEICATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE WJIEH, MPEIaraTb OPUTHMHAIbHBIE MOJXOMAbl U PEILICHHUS,
CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIeOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTepatype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHbIX, B MHTepHeTe), aHaIU3UpOBATH



HH(OPMAITUIO Pa3IMYHBIX BUOB U (GOPM MPEACTABICHUS, KPUTHICCKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit nHGOpMaIMU, HEOOXOIUMOU JJIsi BHIMOJHEHUS YUeOHBIX
3azay;

PHOOPETaTh ONBIT HCIIOIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCTIOJIb30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAJIBHYIO  (GOpMy  TPEICTaBICHUS
Oouonornyeckoit mHGopManKK (CXeMbl, rpadUKH, TUArPaMMbI, TAOJHIIBI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4eCTBE CpeACTBA mpu padore cC
Ouonornyeckoil uMHpOpMAIMEW: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (HOPMYJIbI, a00OpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BJQJCTh  HABBIKAMH  pAacClO3HaBaHWsS W 3allMThl  WH(OpMaIuw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYUIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JMAJIOT€ WJIM TUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3WIIUNA APYTHX YYaCTHUKOB
Jaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(DJIUKTHBIX CUTYyaIlUi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOM popme hopMyITupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeTbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIIWBHIYyaTbHOU
paboThI U perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU YIeOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX MEUCTBUU C YUYETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  JAEATEIIbHOCTH, OpPraHW30BbIBATH WU
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3ysbTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE TOBEJAEHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aleHNe YHHUBEPCAJIbHBIMHU PEryJATUBHBIMH J1eHCTBUSMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAX IO OTHOILICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITETLHO ~ COCTABJISITH IUJIaH  pElIeHUs NpoOsieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TIOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pPE3YyJbTaTOB U
OCHOBaHHWM, MCTIOIb30BaTh MPUEMBI PEQIICKCUU JJIST ONEHKH CUTYyallMH, BBIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PELIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeONA U IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATbBI

[IpeamerHbie pe3ynbTathl ocBoeHus mporpammbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buonorusy»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IUYHBIX YYEOHBIX CHUTYyallMsiX, a TakKXKe B pPeaJIbHBIX
KU3HEHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThI IPEACTABICHBI IO ToJaM 00yUYeHHUSI.

[IpeameTrHbIe pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHMH B CUCTEME HAy4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAyYHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAaMOTHOCTH YE€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBhIBaTh COJEPKaHHE OMOJOTMYECKUX TEPMUHOB M TIOHATUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIAlus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOTYKIIHS), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHOJOTMYECKUE TEeOopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorun), 3axoHbl (I
Mennens, T. Moprana, H. Y. BaBunoBa) u y4enus (0 IeHTpax MHOTO00pa3us u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuid H. M. BaBuioBa), onpenensiTh rpaHULIbI
UX TPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O NMO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLECCOB W SIBICHUW, OpPraHU3alUs U IPOBEIACHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIAB)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIECIyEeMbIMU BEIMYUHAMHU, OOBSICHEHUE MOTYyYEHHBIX



pE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BRIBOBI HA OCHOBAHHHY MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTrUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHSATH IMONTYYCHHBIC 3HAHUS I OOBSCHEHUS OMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LeJIbl0 oOecredeHuss Oe30MacHOCTH CBOETO 3/I0POBbS W 370POBBS
OKPYXaIOIIUX JTFOACH, COOI0OIEHNS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMCHHOM ouosoruu U OMOTEXHOJOTUH NI PalHUOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHUE peliaTh dSJEMEHTapHbIe TCHETUYECKUE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CICIJICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHTHOTO CKPEIIUBAHUS JUIS TPEJCKa3aHusl HAcJIeAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U 1a00paTOPHBIM 000PYyI0BAaHUEM;

yMEHUE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIK, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBaHUNW B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTHYECKYI0 MH(GOPMAIIUIO M3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ylbTaThl OCBOEHUS y4eOHOro mpeamera «buonorus» 6 11
Klacce JOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OMOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCUUCKHUX H
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIHLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpBhIBATh COJEPKaHUE OMOJOTHMUECKHX TEPMUHOB W TIOHATHM:
BUJI, TIOMYJISAINS, TeHOMOH/I, IBOJIONHNS, ABMKYIIUE CHUIBI ((PaKTOPHI) IBOIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, IIEMd  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE W3JIaraTh OWOJIOTHYECKHE TeopwH (PBOJIONHMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIOIHMH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIIAJIETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
OIMCAHKWE JKUBBIX CHUCTEM, IMPOILECCOB U SIBICHHM, OpPraHu3aiisa M IMPOBEIACHHUEC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXKIY HCCICIyEeMbIMH BEIIMYMHAMH, OOBSCHEHUE ITOJTYYECHHBIX
PE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeIaTh BBIBOJIBI HA OCHOBAHHH MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICIATh CYIICCTBCHHBIE NPHU3HAKH CTPOCHHS OHMOIOTHYCCKUX
O0OBEKTOB: BHJIOB, TMOMNYJAIHWA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HIKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOINOIEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB UM OHMOT€OXMMHYECKHUX
ITUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJTYYEHHBIE 3HAHUA A OOBSICHEHUs OUOJIOTHYECKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEHICHUN B MOBCEIHEBHOM
KU3HA C 1EIbI0 oOecredyeHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIUX JTI0CH, COOMI0OIEHNsI HOPM TPaAaMOTHOTO TOBEICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHUE pelniaTh dJIEeMEHTapHbIe OMOJOTUYECKUE 3a/1ayd, COCTABIISTH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEH TUTaHUA);

YMEHHUE BBIMIOJHITH JTA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYTOBAHHUEM;

yMEHUE KPUTUYECKH OIICHHBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ast OMOIOTHYECKYI0 HHPOPMAIIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! broorus kak nayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI B UX OpraHu3aIus 1 Bubmmorexa [IOK
p H https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edso0.ru/7f41c292
5 PazmHoOXeHue ¥ UHAMBUyaIbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
bubnuoreka [JOK
8 Pesepatioe npems L https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM uucgpoBbIe
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
! BOTIOHOHHAS brONOTHA o 1 https://m.edsoo.ru/7f4lcc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Opranu3Mel 1 OKpYIKaromias cpea S 1 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo0m1ecTBa 1 SKOJOTHIECKAE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Peseparioe Bpewia 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 0 2.5



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

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
uudpoBbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTHyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA )KUBOM TPUPOIBI.
[IpakTnueckas padota Ne 1 bubnuoreka [IOK
2 1 0.5
«/crionp30BaHNE PA3TMYHBIX METOJIOB MPH https://m.edso00.ru/863e6122
M3yYEHUU OMOJIOTMYECKUX OOBEKTOBY
3 buonoruueckue cucTemMsbl, NPOLECCHI U UX 1 bubnuoreka [IOK
HU3y4YECHUE https://m.eds00.ru/863e6564
XuMU4YecKui cocTaB KiIeTKH. Boja u bubmuorexa [JOK
4 1
MUHEpPaIbHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
depMeHThI — OUOJIOTHYECKUE
KaTtanusaTtopsl. JlJaboparopHas padora Ne 1
6 «U3 HCHHeI;(aTaHHTHpquIz)ﬁ aI?[I/IBHOCTI/I 1 0.5 bubmorexa HOK
Y ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU
KaTaJias3bl)»
bu6mmoreka [JOK
! YraeBos. Jrus: ! https://m.edso00.ru/863e6870
8 Hyxneunossie kucnorsl. AT® 1 bubmorexa LIOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YYCHHA KIICTKH.

bubmuoreka [JOK

o Knerounas Teopus https://m.eds00.ru/863e6e88
10 KieTka Kak 1eaocTHas )KHBask CHCTEMa ttps./resh.edu.m/
https://lesson.edu.ru/
CrpoeHue 3yKapuOTHUYECKON KIETKHU.
JlabopatopHast pabora Ne 2 «3ydenue bubnuorexa [JOK
11 CTPOEHHUSI KJIIE€TOK PaCTeHUM, ’KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpu0OB 1 OaKTEepUil MO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIPENapaTax U UX ONMHCAHHUE»
bubmmoreka [IOK
12 OOMeH BeIecTB Wi MeTaboIu3M httos://m.edsoo.ru/863e766¢
bu6moreka [IOK
13 Potocures. Xemocunres https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTueckuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKHU. JleeHne KIeTKH.
Murto3. JlabopaTopnas padota Ne 3
15 «HaOmronenre MUTO3a B KJIETKaX KOHYUKA 0.5 bubmmorexa [OK
https://m.edso0o.ru/863e7dc4
KOpEIIKa JJyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTtes 6enka. Peakuust MmaTpuaHOTO bubmuoreka [JOK
CHHTE3a https://m.edso00.ru/863e796e
bubnuoreka [JOK
17 Tpancasuus — Ouocunres benka https://m.edso00.ru/863e796e
bubmuoreka [JOK
18 Hexnerounsie ¢GopMbl )KU3HU — BUPYChI https://m.e dsogru 186367540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://resh.edu.ru/
https://lesson.edu.ru/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meiios
https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. JlabopaTopHas padora Ne bubnmoreka [JOK
21 0.5
4 «M3yuyeHue cTpoeHus OJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpErapaTax»
22 MNunuBnayansHOE pa3BUTHE OPraHU3MOB bubmmorexa LHOK
Y p p https://m.edsoo.ru/863e8436
23 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U bubnuorexa [JOK
W3MEHYHBOCTHU https://m.edso00.ru/863e8612
24 3aKOHOMEPHOCTH HACTEIOBAHUS TPU3HAKOB. bubmuorexa [JOK
MonoruGpuaHOe CKpeluBaHue https://m.edso00.ru/863e8878
o5 JuruGpuHoe ckperyBaHuie. 3aKoH bubnuoreka [IOK
HE3aBUCHUMOI'0 HACJIEIOBAaHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOe HAcCJIeI0BaHNE PU3HAKOB.
JlabopatopHas padota Ne 5 «13yueHue
26 €3yJIbTaTOB MOHOTHOPUTHOTO U 0.5 bubmorexa [TOK
pesy pui ' https://m.eds00.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS Y APO30(DHUIIBI
Ha FOTOBBIX MUKpPOIIpEIrapaTax»
I'eneruka nona. HacnenoBanue mpu3HaKoB, bubnmuoreka [JOK
27
CLEIUIEHHEIX C II0JIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEHYUBOCTh. JJabopaTopHas padora Ne 6.
28 N3ydenune mo I/I(bI/IKap HO}E)HOIZ ’ 0.5 bubmmorexa [JOK
Y A H ' https://m.edsoo.ru/863e8efe
M3MEHYUBOCTH, IIOCTPOCHUE BapPHAIITHOHHOT'O
psila ¥ BapuallMOHHOW KPUBOWD)
29 HacnencrtBenHas N3MEHUYHUBOCTD. 05 bu6mmoreka [JOK

JlabopatopHas pabora Ne 7. « AHamu3

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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MyTalui y 1p0o30( Ikl Ha TOTOBBIX

MUKpOTIperapaTax»
bubmmoreka [{OK
30 Teneruka uenosexa 1 https://m.edso00.ru/863e8d78
P i . 00600
31 «Ie; CPBHBII YPOI. T7RODILCHIE TO TEME 1 https://resh.edu.ru/
acJIEACTBEHHOCTb U W3MEHYUBOCTD https:/lesson.edu.ru/
OpPTaHU3MOBY
bubmmoreka [{OK
32 Ceneruya Kak HayKa 1 npouece 1 https://m.edso00.ru/863e9214
33 MeTobl U JOCTHUKEHUS CENEKIMN PACTEHUIA 1 bu6moreka [IOK
U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHomorusa kak orpacib IPOU3BOJICTBA 1 bubmaorexa LIOK
p p a https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/863e8d78
https://resh.edu.ru/
https://lesson.edu.ru/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne n/m | Tema ypoka KoutposbHubie | IlpakTuueckue tupposhie
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmmorexa LOK
https://m.edso0.ru/863ea20e
) WcTopus pa3BuTus npeacTaBieHuit o0 1 bubnnorexa [JOK
3BOJIIOLAN https://m.eds00.ru/863e9570
bu6moreka [IOK
3 MiticpooBomiowts L https://m.edso0.ru/863e9cle
[Tomynsus Kak IeMeHTapHas eIuHUIA
BHIa U dBOJtonnu. JlaboparopHas padora Ne bubnuoreka [IOK
4 1 0.5
1 «CpaBHEHUE BUAOB MO https://m.edso0.ru/863e99c6
MOP(OIOrHIECKOMY KPUTEPHIO»
5 JIBKyII#e CHIIbI (3J1eMEeHTapHbIe (PaKTOPHI) 1 bubmuorexa [JOK
SBOIIOIAHU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp U €r0 GOpMBI 1 httos://m.edsoo.ru/863e9edo
PesynbTatsl aBOIIOIUY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlabopaTopHas padora Ne 1 05 bubnnoreka [JOK
2 «Onucanue NpucnocooIeHHOCTH https://m.edso00.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIBHOTO
XapakTepa»
8 HampaBnenus 1 myTu MaKpOIBOIIOIHH 1 bubmmorexa [JOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://resh.edu.ru/

9 Heobparmmocts sBomorn https://lesson.edu.ru/

10 Wcropus xu3Hu Ha 3eMiie U METO/Ibl €€ https://resh.edu.ru/
U3y4YECHUS https://lesson.edu.ru/

11 I'unores3sl IPOUCXOXKICHUS KU3HN Ha 3eMIIE bubmmorexa LOK

p a https://m.edso0.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
repuoiaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAIbI BOIIOIUNA PACTUTEIHHOTO
U ’KUBOTHOro Mupa. [IpakTnyeckas pabora bubnuoreka [IOK

13 0.5
No 1 «3yueHne UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B KOJIICKITASIX)

14 CoBpeMeHHas CUCTEMA OPraHUYEeCKOro Mupa bubmorexa LOK

p p P https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK

15 DBOJIOLMS YeI0BEKA (aHTPOIIOTEeHES

1 (anTp ) https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK

16 BIOKyIIMeE criIbl (hakTOPhl) AHTPOIIOTEHE3A
A ym (@ pb1) aHTp https://m.edsoo.ru/863ead44

17 0 . crToBe https://resh.edu.ru/

CHOBHBIE CTaHH PBOJIOLINH YeJIOBEKA https:/lesson.edu.ru/

18 YenoBeueckue packl M IPUPOJIHBIC bubnuoreka [JOK
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublil ypok. O000I1IIEHHE 1O TEME

P P H https://resh.edu.ru/

19 «BO3HMKHOBEHHE U Pa3BUTHE KU3HHU HA _

https://lesson.edu.ru/
3emiie»

20 KOOI KaK HAVKA https://resh.edu.ru/

0710 y https://lesson.edu.ru/

21 Cpenbl 0OMTaHUS U SKOJIOTHYECKUE bubnmnoreka [JOK

(baxTopbI

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



https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
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://resh.edu.ru/
https://lesson.edu.ru/
https://m.edsoo.ru/863eaea2
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://m.edsoo.ru/863eafec

Abuorndeckue gaktopsl. JlabopaTopHas
pabota Ne 3. «Mopdomnorudeckue
0COOEHHOCTH pacTEeHHUI U3 Pa3HBIX MECT

bubmmoreka [{OK

22 obutanusy. JlaboparopHas padora Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusHEE cBeTa HA POCT U PA3BUTHE
YEPEHKOB KOJIeyCca»
bubmmoreka [{OK
23 buotiieckie GakTopel https://m.eds00.ru/863eb348
DKOJOTrM4YECKHE XapaKTePUCTUKU
24 nonynsuu. [Ipaktuyeckast pabora Ne 2 05 https://resh.edu.ru/
«IToIcY€T MIOTHOCTH MOMYIAUMN Pa3HBIX https://lesson.edu.ru/
BHJIOB PACTEHUI»
bu6moreka [IOK
25 Coob1mrecTBa OpraHu3MoB — OHOIEHO3 httos://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.edsoo.ru/863ebA46a
OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI.
27 Dxosoruueckue nupamuapl. CBOMCTBa bubmorexa LOK
https://m.edso00.ru/863eb5fa
skocucteM. Cykneccus
28 [IpupoaHbIC 3KOCUCTEMBI hitps://resh.edu.r/
https://lesson.edu.ru/
29 AHTPOIIOreHHbIE SKOCHCTEMBI hitps://resh.edu. i/
https://lesson.edu.ru/
30 buocdepa — rimobdanpHas s3kocucTemMa bubnunoreka [JOK
3emun https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnunoreka [JOK
ouocpepsl https://m.edso0.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin https. Ires.edu.rL

https://lesson.edu.ru/



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://resh.edu.ru/
https://lesson.edu.ru/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/
https://lesson.edu.ru/

33 Cocy1iecTBoBaHUE MIPUPOJIBI U 1 bubnmoreka [JOK
qeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHblii ypok. O000IIEHNE TEMBI https://resh.edu.ru/

34 1
«Coo00111eCTBA U DKOJIOTHYECKUE CUCTEMBI» https://lesson.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5



https://m.edsoo.ru/863eba1e
https://resh.edu.ru/
https://lesson.edu.ru/




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[lon penakuueii [laceunuka B.B. Akunonepnoe o6mectBo «M3aaTenbcTBO
«IIpocsewmenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[lon penakuueii [Taceunuka B.B. AkuuonepHoe o6miectBo «3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penaknueii [Taceunnka B.B. AxkunonepHoe o6mecTBo «M31aTeabcTBO
«IIpocBemienue»

* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuii A.A., Py6rioB A.M. u np.;
ITon penaknueti [Taceununka B.B. AxknnonepHoe o6mecTBo «M31aTeabcTBO

«IIpocBemenue»

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
UHTEPHET
https://resh.edu.ru/

https://lesson.edu.ru/






