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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OUOJOTUHA TEOPETHUYECKYIO OCHOBY MJIs
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuuke OMoOruu, €€ 3HaYeHUH B MTO3HAHUM KUBOM MPUPOJIBI U 00eCredeHUn
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS CpEJCTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA 00pa30BaTEIILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nmnporpaMmme mo OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATEeIbHOCTH/YU4eOHbIX JIEUCTBUN OOYYarOIIUXCSd 1O OCBOCHUIO COJEPKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
IPOCMATPUBAETCST HANpPaBICHHOCTb Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, YKOJIOTHIECKOTO MBIIUICHHS, IPEACTABICHHUN O 3I0POBOM
oOpasze >XM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsiay ¢ M3ydyeHHEM OOIIEOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTUKKA HACIEACTBEHHBIX 3a00JIEBAHMI 4YeOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEICHUS B OKpY)Karolled NpUpPOJHOM cpele, aHaiu3a
BIIUSIHUAS XO3SUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHMSI K MPUKIIATHON HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIIOBUM JUIsl PEIICHUS] OJTHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa obecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIupsieT U 0000IIaeT 3HAHUA O KUBOW NpUpoje, €€
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(YyHKIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 30pOBOTO M 0€30MacHOro odpasa
YKU3HH, YKOJIOTMYECKOTO MBILIUICHMS], IEHHOCTHOTO OTHOILIEHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX ©  HMH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUH Y4eOHOro mnpeaMeTta
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 1o
OHOJIOTHH.

OT60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPa3HOrO0 MOJAXO0Jd, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOINEe aJeKBAaTHOE IOBEACHHUE
YyeJioBeKa B OKpYXarolleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TNPAKTUUYECKOM AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COAEPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOTMYECKOro 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpaMmme IO
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasue OpraHU4ecKOro MHpay,
«IBOJIOIMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJIS TPAMOTHBIX JEHCTBUUA B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlluX OCHOBOU
JUIsi (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHMU3AINH, BHIIAIOMINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHallM3a JAaHHBIX O MYTAX pPa3BUTUS B
OMONOTHH HAyYHBIX B3TJISIIOB, MW M TMOAXOAOB K M3YYCHHIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHu3aluy;

CTAaHOBJICHME Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPHUPOJALI HAa OCHOBAHWM 3HAHWUW W OIBITA, IOJTYYEHHBIX TIPH
W3y4YEeHUH OHOJIOTHH;

dbopMHpoBaHUe Yy OOy4YalOIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MPUPOJIBI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEH, COOTIOICHUS ITUYECKHUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0s3aTENbHBIM y4E€OHBIM MNPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.



Jlist m3ydeHusi OMOJI0TUU Ha 0a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 kiacce — 34
yaca (1 gac B He/IeII0).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (OpMHUPOBaHMHM COBPEMEHHON HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
U3MEpEHHe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucteMbl U UX OPraHU3ALMSL.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTianyune
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTe0IeHOTUYSCKui ), OMOChEpPHBIN.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU MIPUPOIBI».

O6opynoBanue: moaenb Mojiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAM COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTHI: MaKpPOIJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHH
CTPYKTYpbl O€JIKOBOM MOJEKynbl (TE€pBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
¢byHKIIUN OETIKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. Kodepmentsl. ButamuHsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIIOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  TpUrauuepuabl, ¢GocPoaunuasl, crepounnsl. [uapoduIbHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK w PHK. Hykneotmaer — MOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — IpuMep B3aMMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHwue
AYKApPUOTHYECKON KJIeTKU. OCHOBHBIE OTJIIMYMS PACTUTEIBHOM, >KHBOTHOM H
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30cOoMBl. [10IyaBTOHOMHBIE OPraHOWAbl KJIETKU: MHUTOXOHIPHH, IJIACTUIBL.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil neHTp kieTku. CTpoeHue sizpa: sjuepHas 000youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

[narpammer:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «brocunTes Oenka», «CTpoeHue MOJIeKyJbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «CtpoeHune momnexybl



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE MJi1 IPOBEICHHUS
HAOIOICHNH, W3MEpPEHHH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuUIa3bl WK KaTajlasbl)».

JlabopaTopHas pabGota No 2. «/3ydyeHwe CTpOeHHs KIETOK pacTEHUH,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIECTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUI OOMEH) U
JUCCUMWIISALIUS (PHEPreTUUECKUid OOMEH) — JBE€ CTOPOHBI €IUHOrO Mpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib ¢hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciaopomHoe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. IcTopust oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKAa, BbHI3bIBAEMBbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpUIILMSA, peBepTaza W uHTerpaza.  IIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konpnos, /I. . IBanosckui, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiou b W TaluvIOMJHBIA  XpOMOCOMHBIE  HaboOphl.  XpOMATHIIBI.
[{uTosiOrMYECKHE OCHOBBI Pa3sMHOKEHUS U  WHJIUBUIYAJIbHOIO  Pa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOKEHHsI OPraHU3MOB: Oecrosioe U nmosioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- MW MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Cranuu Mmeiio3a. IIporecchl, npoucxoisiinue Ha CcTagusx Menosa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SIMYHUKA. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npo0ienue, racTpyisiiusi, opraHorene3. IloctamOpuoHanbHOE pazButHe. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsmMoe (IMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3bIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pactenuity, «J/lenenue xkneTtku Oaktepuil», «CTpOE€HHE TOJIOBBIX KIJIETOK,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HEenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIIUX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MUKpOIIpenapaTsl «CnepmMaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 3. «HaOmiomenne MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3Butus reHeTuku. Poibs nutosioruun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HATOI€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKH1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yEMasl B CXEMaxX CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpenmBaHiue. 3akoH eAuHooOpasusi TUOPUIO0B TMEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIJIEHUS MPU3HAKOB.
['unoresa yuctotel ramet. [1oHOE 1 HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHNSI TEHOTHIIA OCOOH.

CuemnieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHWIO TeHOB. HapylleHne clenieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eneTuka mosia. XpoMOCOMHOE ONpPEACIICHUE TMOoya. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH. BapualimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOW MPOUECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHasi u3BMeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpu4nHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

Buesanepnast HaCIeACTBEHHOCTh U U3MEHYUBOCTD.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T111P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JI€e3HN C HACJIEICTBEHHOW MpeApacroioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, NPO(UIAKTUKH U JICYCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeIoBeKa.

JdeMoHCTpaum:

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

Tabmuubr u  cxembl:  «MOHOTHOPUAHOE  CKPEIIMBAHME U €r0
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«uTomorndyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBaHUsY, «Metio3»,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTHMuecKkne KapThl paCTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJEHOBAHUS,
CUCIUIEHHOTO C mnoJioMm», «KapuoTumsl 4yenoBeka H KUBOTHBIX», «Buibl
W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

O6opynoBanue: MojeNu-amIIMKauul «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemuBaHuey», «llepekpéct



XpOMOCOM», MHUKPOCKOIN M MuKporpenapar «Jpozodumna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUAHOTO CKPELIMBaHUs Y APO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKaIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHWE U aHadu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTe€HUM. LIEHTpbI MPOUCXOXKIACHUS NOMAIIHUX KUBOTHBIX. CopT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM U KUBOTHBIX. OILEHKa JKCTepbepa. bIM3KOpoaCTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >»XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buorexHONOTUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHs. OTallbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue W dtuyeckue  npodsnemsl. MO - reHeTruyecku
MOU(ULIHPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHoB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpunuzamnus», «Padoter akagemruka M. ®@. BanoBay,
«lomummongus», «OOBEKTH OuOTEeXHONOTUW», «KieTouHble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenwuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUS.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypenusi «OCHOBHBIE METOAbl U JOCTHUKEHHUS CEJIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBI ~ y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, JIAOOpaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbulkM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MeCcTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  3BOONUU. [lameoHTONOrMYECKHE: IOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHbIEC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IlpeanocsuikM BO3HUKHOBEHMS
JnapBuHU3Ma. JIBHKyLIuMEe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBostonus. [lomynsiuus kak eAMHUIA BUAA U SBOJIOLUH.

JBrkymue cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTaloOHHbIN
Ipolecc M KOMOMHATHBHas M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeud
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisionmii ¢gakrop sBojouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3BoonuH. [lpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJI000pa30BaHus: reorpauyeckoe, IKOJIOTHYECKOE.

Makpossomoniust.  Popmbl  3BoJOLMU:  (UIETHYECKAss, JAUBEPreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTtuMocTh 3BOMIOIIH.

[IpoucxoxieHrne OT HecleUUaTu3UpOBaHHbBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Japeun, B. O. Koanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. CeBepios.

Tabnuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CyluecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOroodpasue COpToB PACTCHHID,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanusy,
«/IBmxymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiectBoBaHuEe», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOLMHY, 00BbEMHAST MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jlpo3zodpuna» (HopMma, MyTtanuu (OpMbl KpbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Jlabopatopuas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIECTB W3 HEOPTraHUYECKUX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKU. [lepBble KIETKM W HX 3BOIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ MEepUOAbl: KEMOPUIMCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUMU.

Me3030HCKas 3pa U €€ NePUOabl: TPUACOBBIN, FOPCKUKA, METTOBOM.

KaliHo3olickas 93pa W €€ mnepuoAbl: MaJCOTCHOBbI, HEOrE€HOBBIM,
AHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0siBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKAa. AHTPOIIOJIOTHs KaK HayKa. Pa3BuTue mpeacTaBiieHH O
MPOUCXOKJICHUHM YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETTOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TrOTOBJICHHE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMN W BETBH 3BOJIOLNN YEJIOBEKA: aBCTPAIOIUTEKH, YenoBek
ymeneli, YenoBek mnpsamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pa3ymHblil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OcCHOBHblE  OoOJbIIME  pachl:  €BPONEOUHAS
(eBpasmiickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOWJIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEIEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Mumnep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro mupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxxnenue  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOITAEMbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKaoLias cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIET0OBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue Qakropel. Krmaccuduxamus sxomornyeckux ¢HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBUIO  aOMOTHYECKHX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne (hakTopBHL. Bunpr  OMOTHMYECKMX  B3aUMOJCHUCTBHIL:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepamus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OMOTUYECKUX B3aUMOACUCTBUM [UIsl CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISILUNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. JJmHaMyuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkn», «[lumessie nenm».

JlabopaTopHble U MpaKTUYECKHE PadoOThI:

JlaGoparopnHas pabota Ne 3. «Mopdosorundeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padbota Ne 2. «Ilocy€T NIOTHOCTH NOMYISIUNA pa3HbIX BUJIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

Coo0miectBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
NpPOCTPAaHCTBEHHAasA, Tpoduueckass (muiueBas). Buabl-momunantsel. CBsizu B
OHOILIEHO3E.

DKoJioruueckue cuctembl (dkocuctembl). IloHsatue 00 53KocucTeMe U
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BELIECTB U MOTOK HEPTUU B HIKOCHUCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU HKOCUCTEMBbI. [luileBble 1eMU U CETH.
OcCHOBHBIE TIOKA3aTeNu SKOCHUCTEMBbI: Omomacca, NPOAYKIUS. IKOJOTUYECKUE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMUYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI " YeJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VOPABJICHUS TMPUPOJIHBIMU pecypcaMd U MX HCHOdb30BaHue. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenu nuTanus», «IKOJOTHYECKAsT MTUPaAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHE#IIasi coCTaBisIOMIAs
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyropopot a3ota B mpupoze».

O6opynoBanue: Mojenb-anmukanus «TunuyHbsle OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJuieKuuu «buoiienos», «Bpenurenu BaxxHeHIInx
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapuu M KOJUJIGKIIMM pAcCTEeHUH W
YKUBOTHBIX, MPUHAJJICKANIME K Pa3HbIM 3KOJIOTHUYECKUM rpynmnaMm OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pacTeHui U )KUBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCsd TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCA TNpPOrpaMM  CpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHMWE O0YYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAIlMM K OOydYeHHI0o OuOJOoTrHuH,
I[eJICHANPABICHHOE pPAa3BUTHE BHYTPEHHHMX YOEKIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTHUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUS NpeaMeTa «bHOJIOTHS» HOCTUTAtOTCA B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIICCTBE MpaBUIaMH M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TPOIECCaM CAaMOIIO3HAHMSI, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUA, PpA3BUTUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OEPEKHOTr0 OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PacCHIUpEHHE >KHU3HEHHOTO
ONBITA W OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLUMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA W MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHUSI K MHEHMIO ONIOHEHTOB IMpPH OOCYXIEHHUU CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COACPKaHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
PonuHol, ropmoctm 3a CBOM Kpad, CBOKW PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOT 0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIIEIUIO U MaMSITHUKAM MPUPOJIbI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CHIOCOOHOCTh OLICHUBATh BKJIAJl POCCHUICKUX YUEHBIX B CTAHOBJICHHE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHUs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKEHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO OBEACHUS;

CHIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIIAM, CO3JaHNUIO CEMBbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;



4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0JIATONOY IS :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3HUUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTH TaKyIO JESATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIIeHUH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONMIOACHUE  TpaBWi  TOBEACHUS B NPUPOJE,



HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpPaHy BHUIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolieu
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHUCTBUM U MPEIOTBPAILAT UX;

HaJIM4KUE PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTUIO B MPAKTHUYECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ pOJu B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IEJIOCTHOTO
MpECTaBICHUs] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOoBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIINUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEH BBIX0J1a U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TIPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydarommuxcs, GopMHPYyeMO
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIsl aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUPA M MPOUCXOAANINX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYE€HHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUsX;



OCO3HAHUE LIEHHOCTU HAYYHOU [EITEIBbHOCTH, I'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIbHOCTh UHANBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENPEpPhIBHOMY  OOpa30BaHHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWU MO OHOJOTHM B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSMH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUMUMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUe
LEJIOCTHOCTh HAyYHOW KapTHHBlI MHUpa U CHEUU(PHUKY METOJO0B MO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEeHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CHOCOOHOCTh
oOyuaronmxcs UCIIOJIB30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YyHUBEpCaJbHble y4eOHblE JCHCTBUA B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMbl CPEJHET0 OOILIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUS:

CaMOCTOSITENNbHO ~ (OPMYJIMPOBaTh W aKTyaJlM3UpOBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE NOHATUS JUIl 00bsACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;



MIPUMEHSITh CXEMHO-MOJIEIIbHBIC cpeactBa Ui IPEACTaBICHUS
CYILIECTBEHHBIX CBsI3el M OTHOLIEHUW B M3y4Yae€MbIX OMOJOTUYECKUX OOBEKTax, a
TaKKe  MPOTUBOPEYMH  Ppa3sHOTO  poOJa, BBISBIECHHBIX B  Pa3IUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM JESTENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB [TO3HAHMS;

UCIIOJIB30BaTh pa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlMH, MNPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3a]ady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI I JOKa3aTeJbCTBA
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJACTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MPEAJIaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmeii:



OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAINK (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJIOTMUECKUX CJIOBApsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHSTh PA3IMUYHbIE METOJIbI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI yUYeOHBIX
3ajad4;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIIOJIB30BaHUS Pa3IHUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  IIpEICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KadyeCTBE CpeAcTBa Npu paboTe cC
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS W 3alUThl  WH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHHBEPCAJbHBIMH KOMMYHHUKATHBHBIMH JI€HCTBUSIMU:

1) o0mmennme:

OCYIIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBITIOJHEHUS TMpeJiaraeMomn
3aJa4M, YIYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JPYTUX yYACTHUKOB
JMajiora Ui TUCKYCCUH);

pacno3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJCHCTBUS, MMOHMUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:



MIOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUN Y4eOHOH 3a1auH;

BbIOMpATh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMIKECHHIO: COCTaBJIATh IUIAH JECHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHUS MpoOOJEM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBblE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTeIbHON
JEATEIIbHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTyalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;



BJa/J€Th  HABbIKAMU  IIO3HABAaTEJIbHONM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HUX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAJIN3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE ce0Osl ¥ APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYIMX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWUM, BUIbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTYyallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOJaM 00ydYeHHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJETKa, OpraHu3M, Merabosu3M (OOMEH BEIIECTB M IMpPEeBpallCHHE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeEIeHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTPaJbHAasg JOrMa MOJIEKYJIpHON Ouosiornu), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1ieHTpax MHOTrooOpasus u



MPOUCXOXKJIEHUS KyIbTypHbIX pactenuit H. . BaBuiosa), onpeaensite rpaHUIlbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OTNKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allus M IMPOBEICHUE
OMOJIOTMYECKOTO  DIKCIEPUMEHTA,  BBIIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHANBUAYAILHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMU, JJIS MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM IPaMOTHOTO TTOBEJICHUS B OKPY KatOIIeH
IPUPOHON cpene, MOHUMAaHUE HEOOXOTWMOCTH MCIOJIb30BAHUS TOCTHXKEHUHN
COBpEMEHHOW  Ouojsorum ¥ OMOTEXHOJOTMM 111  palMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHe 3aJaud Ha MOHO- W
TUTUOPHUIHOE CKpeIlMBaHWE, CIEIJICHHOE HAacJeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeICKa3aHusl HACJIeJOBAHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HWHTEPIPETHPOBATH WHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHWUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHOro mnpeamera «buosnorus» ¢ 11
Kiacce NOJKHbI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-



HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PCHHS, O BKJIAJE POCCUHUCKHUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJOTHH, (YHKIIMOHAIHLHOU
I'PaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTHYCCKUX TEPMHUHOB W TIOHITHI:
BU/I, TIOMYJISAIINSI, TeHOMOH, SBOJIONHS, ABMKYITUE CUIIBI ((PaKTOPHI) IBOIOIUH,
MIPUCIIOCOOICHHOCTh OPTaHMW3MOB, BHII000pa30BaHMUE, JKOJOTHUECKHE (PaKTOPHI,
IKOCHCTEMa, TMPOMYIEHTHI, KOHCYMEHTBI, pEAYIEHThI, IIeMHd  IUTaHUs,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs OBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. boapa, uepenoBaHus riaBHbIX HaIpaBiICHUN U
nyteit ’Bomonuun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHHE U
ONKMCAHHUE KUBBIX CHUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3aiis U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJSAIMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpPOTa BEIECTB U OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHUE TMPUMEHSATH MOJyYCHHBIC 3HAHWS IS OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedyeHus: Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOI0/IEHNsST HOPM TPaMOTHOTO TIOBEICHHSI B OKPY KaroIei
NPUPOJTHON cpene, MOHUMAHUE HEOOXOTWMOCTH WCTOJIB30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABJISThH CXEMBbI
MEepPEHOCa BEIIECTB U IHEPTHUH B IKOCUCTEMAX (LIEMH MUTAHUS);

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHHBAaTh W HWHTEPIPETHPOBATH WHPOPMAIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMSA, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA U3



Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOPMAILIUU, HAYYHO-TIOMYJISIPHBIE

MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI

COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIC IMHMCHbMEHHBIE M YCTHBIC COOOIIEHUS,

00001ass OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aus 1 bubmmorexa [IOK
p H https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [JOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso0.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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
b K
7 VYraeBospl. JIunuasr 1 no/morexa [0

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust u MeTObl N3y4EHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHUsl KIIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JlaboparopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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

BUPYCHI

https://m.edso0o.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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
https://m.edsoo.ru/863e8c60

MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. HenacnencrBennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Tenernia wesobexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMe «HacnencTBeHHOCTD H 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTonbl U JOCTHKEHUSI CEIICKITHHI 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTHS NIpeaCTaBICHUN 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tonmynsnus Kak ’eMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTaThl 3BOMIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.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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HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea?
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., AkinorepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemenue»

* buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; nox
penakuueii Kpukcynosa E.A., O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO

«Pycckoe cioBo - y4eOHUK»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






