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HOACHUTEJBbHAS 3AITUCKA.

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COJEpXaHHUsS, pPe3ylIbTaToOB OOYy4YeHHS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENIX U
NPUHIMIAX, XapaKTEePU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS M Pa3BUTHS OOYYAIOIIMXCS CpEICTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collep)kaHue, €ro CTPYKTYpy, pacmpeleieHue [0 paslenaM ¢ TeMmawm,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3yYEHUsI Yy4EOHOr0 Marepuaia ¢ y4€ToM
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAaNpEeIMETHBIM W MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeATeTbHOCTU/Y4eOHBIX JEHCTBUI OOYYarOIIUXCsl MO OCBOEHUIO COEpKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbI YPOBEHB) peaM30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogapss 4emy B Hei
NPOCMaTPUBAETCA HANpPAaBICHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALNI JTMYHOCTH, 3KOJOTHUYECKOr0 MBIIUICHUS, PEACTABICHUN O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpHUH, a TakKe 3HaHUM O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YJIEIE€HO BHUMAaHHUE HCIIOIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B MOBCEAHEBHOM JKU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4HCIie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUI YEIOBEKa, MEIUKO-
TE€HETHYECKOTrO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKHU
LEeIecO00pa3HOro TMOBEIECHUA B OKpPY)KAIOIIEH NpPUPOIHOM Ccpene, aHaiau3a
BJIUSIHUSL XO3SIMCTBEHHOM JEATETbHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIEHE BHUMaHU K MPUKJIAJHON HaNpaBI€HHOCTH



yuebHoro npeamera «buonorus» MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECIICUEHUs
YCIIOBUM ISl PEIICHHs] OAHOM M3 aKTyaJbHBIX 3aJlay IMIKOJIBHOTO OMOJIOTrHYECKOro
oOpa3oBaHus, KOTOpass mpenamnonaraer (GopMupoBaHue Yy 0O0ydarouuxcs
CIIOCOOHOCTH alanTUPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpA.

buonoruss Ha ypoBHE cpeaHero o0miero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa obecrieunBaeT (GopMUPOBAHUE y OOYYAIOIMIMXCSA TPEJACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3aIlMUd W SBOJIOIHUH, CO31aET
yCIOBUSL  JJIsA: TIO3HAHMsSI  3aKOHOB  JKMBOM  mpupozasl, (OpMUPOBaHUSA
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 370pOBOTO M 0Oe3omacHoro oOpasa
KHU3HU, YKOJIOTMYECKOTO MBIIIJICHHUS, [IGHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEIICHUs BOCTIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  odmero  oOpa3oBaHus,  COIMATU3ALUN
oOyuaromuxcs. M3ydyenne 6monorun odecrneynuBaeT yciaoBHs JUisl (GOPMUPOBAHMS
UHTEIUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET MHTErpaluu OHWOJIOTMYECKHUX 3HAHUHA C
NPEICTABICHUSIMA U3 JAPYTUX YUY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHbIE MONOXKEHHUS O TpeJHA3HAYCHUH y4eOHOro MpenMera
«buonorusi» cocTaBWIM OCHOBY JJIg ONpENeJeHusT MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHWs, IMPEACTAaBIECHHOIO B Iporpamme IO
OMOJIOTUH.

Ot10op comepkanusi yuebHoro npeamera «buomorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIMKA KYJIBTYpOCOOOpPA3HOrO MOJXO0/ld, B COOTBETCTBHH C
KOTOPBIM OOy4Yarouiyecs: JOHKHBI OCBOUTHh 3HAHUS M YMEHMsI, 3HAYUMbIE IS
dopmMupoBaHusi 00IIEH KyIbTYphl, OMNPEACIAIONINE aJeKBAaTHOE IOBEICHUE
Yell0OBeKa B OKpY)KaroIIeld MPHUPOIHOM cpese, BOCTpeOOBaHHBIE B MOBCEAHEBHOU
KU3HU U TPaKTHUecKoi aestenbHOCTH. Ocoboe MecTo B 3TOM CUCTEMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CIIYXKaT OCHOBOM At pOpMHUpPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U
HEHHOCTHBIX  OPUEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHU3aIuu
OMOJI0THYECKOro 00pa3oOBaHMs.

CtpykTypupoBaHHE COAEpX)aHUS y4yeOHOro Marepuaja B MPOrpaMMe I10
OMOJIOTMH OCYIIECTBICHO C YYE€TOM TNPUOPUTETHOTO 3HAYCHHsA 3HAHUK 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBON OpraHu3aluu M
ABOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npenmMera «buonorus»
BBIJIEJTICHBI CIIEAYIOLUE CoAepxKaTeNbHble TUHUU: «buonorus kak Hayka. MeTobl
Hay4yHOro To3HaHWs», «Kierka kak Ouomormyeckas cucremayn, «OpraHmsm Kak
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Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOITIOIMS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS 3HAHUSIMH O  CTPYKTYpHO-(DYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHusi yueOHoro npeamera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHKCS CUCTEMbl 3HAHUN O OUOJIOTUYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIY)KAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0OyYaromuXcsi MO3HABATEIbHBIX, HHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEH B MPOIECCE aHalIM3a JAaHHBIX O NMYyTIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UJEH M TOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIEro
MUpa JKUBOW TPHUPOABI HA OCHOBAHMM 3HAHWUN M OIBITa, MOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUM B TPAKTHUUECKOW JCSATENbHOCTU YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCTIUTaHUE YOSXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEITOBEKOM >KHBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTIOICHUS dTHUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIMICHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHHME W COONIOACHHE Mep NPOPUIaKTHKN
3a0oseBaHuM.

B cucreme cpennero oOmiero obOpazoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlst u3yueHust OMoJ0ruM Ha 6230BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
orBoauTcs 136 vacoB: B 10 kitacce — 68 vacoB (2 vaca B Henenmo), B 11 kmacce —
68 yacoB (2 Jaca B HEZENIO).

COJEP XAHME OBYYEHMUAI.

10 KVIACC
Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTMMHU €CTECTBEHHBIMU HayKamH, (puiaocouei, 3TUKOM, 3CTETUKOW U MPaBOM.
Ponr Ouonorun B (OpMUpPOBAHMU COBPEMEHHOW HAay4dHOM KapTUHBI MHpA.
Cucrema OGMOJIOrMYECKUX HaYK.

Mertozbl TO3HAHUS KUBOU MPUPOJIbI (HAOIIOICHHE, SKCIEPUMEHT, OIKMCAHUE,
U3MEpEeHue, KiaccupuKauus, MOJEIUPOBAHHE, CTaTHUCTHYEcKas o00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [x. Yorcon u @. Kpuk.
Tabnuipl U cxeMbl: «MeToAbl MO3HAHUS KUBOU MPUPOIBI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

[Tpaktuueckast padora Ne 1 «crnonp30Banue pa3TuYHBIX METOJIOB MPHU W3YUYECHUHU
OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U X OPraHU3AIUSA

XuBble cuctembl (OMOCHCTEMBI) KaK peaMeT u3ydeHus ouonaoruu. Otanumne
YKHBBIX CUCTEM OT HEOPTaHUYECKON IIPUPOJBL.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpPraHU3AIMU OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISAIHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHIECKHI ), OnoC(EepHBI.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MIPUPOIBI».

O6opynoBanue: mojaenb Mmojekynsl JJHK.

Tema 3. XumMnuecknii COCTaB U CTPOEHHE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpAIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BelIECTB B KieTke. lloanepxanue
OCMOTHYECKOro baaHca.

benku. CoctaB u crpoeHre O€IKOB. AMMHOKHCIOTBI — MOHOMEPHI OEIKOB.
Hezamenumbie 1 3aMEHUMbIE aMUHOKHCIIOTHI. AMUHOKHUCIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJeKynbl (TEpBUYHAsl, BTOPUYHAS, TpPETUYHAS U



YeTBEpTUYHAS CTPYKTypa). XUMHUUYECKHE CBOMCTBAa Oe€lKOB. buomoruueckue
GbyHKIIMN OEIKOB.

depmeHTHl — Ouonormdeckwe Karaimuszatopbl. CTpoeHHEe (epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHoctb. KodepmeHTsl. BuTaMuHBIL
Otnuuust GepMEHTOB OT HEOPTraHUYECKUX KaTaln3aTOPOB.

VYrineBogel:  MOHOcaxapunabl  (TJIIOKO3a, pubo3a ©  J1e30Kcupr003a),
aucaxapuabl  (caxapos3a, JaKTo3a) M HoJMcaxapuibl (Kpaxmani, TJIUKOIEH,
HeJuT0I103a). buonorndeckue GyHKIUA YTIIEBOOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. [ 'HapoduIBHO-
rupodoOHbie  cBoiicTBa. buonornyeckue ¢yHkuun nununoB. CpaBHEHUE
yIIEBOIOB, OEIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPTHH.

HyxnennoBeie kucnorsl: JHK wu PHK. Hykneotuaesl — MOHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢yuknuu JJHK. Ctpoenne u pynkuuu PHK.
Buael PHK. AT®: ctpoenne u GyHKIHH.

[wuronorusa — Hayka o kiietke. Kilerounas Teopusi — npuMep B3auMOIECUCTBHS
ujed u (pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUCHUS KIIETKHU.

Knerka kak menoctHas >kuBass cuctema. OOmme nNpuU3HAKU KIETOK:
3aMKHyTas HapykHas memOpana, monekyibl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHUsl TpokapuoThyeckor kieTku. Kierounas crenka Oaktepuil. CTpoeHwue
YKApUOTHUYECKON KiIeTKH. OCHOBHBIC OTJIMYHS PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
dbyukuuu. [1nasmatnyeckas memOpaHa, e€ cBoiicTBa u ¢pyHKuuu. [{uTomnazma u e
opranounibl. OmHomemOpannbie opraHounbl kinerku: OIIC, ammapat ['onbmxkwy,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHJPUH, TUIACTHUIBL.
[Ipoucxoxaenre MUTOXOHIApUM W TuIacTud. Bunbl tmactun. HememOpanHbie
OpPraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPUOIU, PECHUUKH,
KryTUKd. OyHKIIMY OPraHOUA0B KIETKU. BKitoueHusl.

SAnpo — perynsaropHbslii 1eHTp KieTkH. CTpoeHue sanpa: sjaepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnelnen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®@pankiun, K. M. bap.

Junarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIE.



Tabmumpl 1 cxeMmbl: «llepuoguyeckass Tabauia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue pepmentay, «HykmennoBsie kuciotel. JJTHK», «CTpoeHne MOIEKYIIbI
AT®y», «CtpoeHne 3yKapuOTHYECKOU KIETKW», «CTPOCHUE JKUBOTHOU KIIETKH»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHE MPOKAPUOTUUECKON KIETKUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUnuabh».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyAOBaHUE [JIsi MPOBEACHUS
HAOIIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MUKpOIpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie n nNpakTHYecKue padoThl:

JlaGoparopHass pabora Ne 1. «l3ydeHne KaTadIUTUYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIIIa3bl WU KaTala3bl)y.

JlaGoparopnass pabora Ne 2. «OOHapyxeHHE JIMIUIOB C TOMOIIbIO
KAUE€CTBEHHOW PEAKIUN).

Jlaboparopuass pabora Ne 3. «OOHapyXeHHE YIJIEBOJOB C IOMOIIBIO
KAYE€CTBEHHOU PEAKIUN.

Jlabopartopnas padota Ne 4. «Breigenenue JJHK u3 Tkanu nedeHun».

JlabopatopHasi pabora No 5. «M3ydyeHwe CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepuil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpernaparax M HX
OIHUCaHUE.

Tema 4. ’KusHeaesITeJIbHOCTh KJICTKH.

OOMeH BemiecTB, WK METa00Iu3M. ACCUMWIISIMS (TNIACTUYECKUM OOMEH) U
JUCCUMUIISIIIUSL  (HEPreTUYeCKU OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3Ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPIHMU B IMOHUMaHUU
MeTaboau3ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poib dhepMeHTOB
B OOMEHE BEIECTB M MPEBPAIICHIUU YHEPTUH B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTe3a. DPheKTUBHOCTh (oTOCHMHTE3a. 3HaUeHHE (DOTOCUHTE3a JJIs JKU3HU
Ha 3emuie. BnustHue ycnmoBuii cpeasl Ha ()OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUST €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUHU.

XeMOoCuHTE3. XEMOCHUHTE3UPYIoIIne OakTepuu. 3HaUeHHEe XeMOCHHTEe3a IS
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KiieTke. PaciierieHne BelecTB, BBIJCICHUE U
AKKyMYyJIUDOBAaHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'mukonu3. Bpoxenne um ero Buabl. KHUCIOpOJHOE OKHUCIEHWE, WM KJIETOYHOE
JbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIeTHYCCKOro OOMEHa.



Peakium maTpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JIHK.
Peanuzanusi reHerudeckoil uH@opManuMu B KJIETKE. ['€HETWYECKHUU KOA U €ro
cBoiictBa. Tpauckpumniusa — Mmatpuudsii cuaTe3 PHK. Tpancnsauus — OuocuHTe3
Oenka. Ortanbl TpaHcasuuu. KonupoBaHue amuHOKUCHIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — Bupychl. Uctopust otkpeitust Bupycos (1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHui, >KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — BozOyaurens CIIM/a.
OOparHast ~ TpaHCKpuIusi, peBepTaza u  uHTerpaza. lIpodunakruka
pactpocTpaHEHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdemoHncTpanun:

[Toptpetsr: H. K. Konsuos, . N. IBanoBckui, K. A. Tumupszes.

Tabmuuel n cxemsl: «Tunel nuranusy, «Metaboauzm», «MUTOXOHAPUSY,
«IHepreTudyeckuii oomen», «Xiopomiacty, «Porocunre3», «Ctpoenne JIHKY,
«CTtpoeHue U PyHKIIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYecKuil Koay,
«Bupycw», «baktepuodarn», «CtpoeHune u xku3HeHHbIH muki Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: monenu-anmunkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHEe KIETKI», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii 1uki, wWin >KM3HCHHBIM LMK KieTku. MHTepdaza m MHUTO3.
[Ipouecchl, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTPUYHOIO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapUOTHIL
JIMTTon AHbIN u rarIONIHBIN XpPOMOCOMHBIE  HaOOpHI. Xpomatuisl.
[uTonornueckue OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAIbHOIO  PAa3BUTHA
OpPraHHU3MOB.

Henenue kinerkn — muto3. Craaum mutosza. IIpoueccsl, MpoUCXoasiue Ha
Pa3HBIX CTAIUAX MUTO3a. BHONOrMYeCcKuil CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aoITOo3.

@opMbI pa3sMHOXKEHHsI OPraHU3MOB: O€cIioyioe U monoBoe. Buapl 6ecnonoro
Pa3MHOXKEHUS: JEJIECHUE HAJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. MCKycCTBEeHHOE KIOHMPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE IS CENECKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHS OT OECTIOIO0rO.

Meito3. Craaum wmeiiosza. IIporecchl, nmpoucxoisiiue Ha CTagusx Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuii cCMbICI U
3Ha4YeHUE Meno3a.



l'amerorenes — mnporecc oOpa3oBaHUs TIOJIOBBIX KJIETOK Yy YKWBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuWE M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[, SMIEKJIeTKa) — CIEePMaTOreHe3 M OBOTECHES.
OcCOoOEHHOCTH CTPOCHHUSI SAMWIEKIETOK W crepmMaTo3ougoB. OIUi00TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). ITanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. TUIbI
NOCTA3MOPUOHANILHOIO Pa3BUTHS: MpsAMOE, HemnpsaMmoe (JIMYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasButme pacrenmii. OHTOreHE3 IBETKOBOI'O PACTEHMS: CTPOEHHUE
CEMEHHU, CTA/INH Pa3BUTHS.

JdeMoHcTpanuu:

Tabmuiet m cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOiTHOE
OIUIOIOTBOPEHNE Y IIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kinerku Oakrepuily, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Knerounwrii mukin», «Pemnukanus JHK», «Mwutos»,
«Menos», «lIpsamoe u HEnpsiMoe pa3BuTUE», «l'amMeTroreHes y MiIEKONUTAIOMNX U
4Yen0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30ubl
MJICKONIMTAIOLIET0», «SHUeKIeTKa MiIeKonuTaruero», «KapuoknHes B KieTKax
KOpEIIKa JyKa», MAarHUTHas MOJAENb-alIuIuKausa «J/leneHue KIeTKkn», MOJEIb
JIHK, monens metadazHoil XpOMOCOMBI.

JlaGopaTopHblie U nNpakTHYecKue padoThl:

JlaGoparopnass pabora Ne 6. «HaOmiomeHne MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopnast pabora Ne 7. «M3yueHHe CTpOCHHMsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENAPATaAX).

Tema 6. HacyieicTBEHHOCTH 1 MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. Mcropus pa3BuTus reHeTUKA. Ponb UTOIOrMA
U SMOpHOJIOTMM B CTAHOBJIEHUM T€HETHKU. BKiIal pOCCHUMCKUX U 3apyOeKHbIX
y4€HBIX B pa3BUTUE TEHETUKH. MeToabl TEeHETHKH (TUOPHUI0IOTHYECKUH,
UTOr€HETUYECKUIM, MOJIEKYISIpHO-TeHEeTH4YeCKUil). (OCHOBHbIE T'€HETHYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIOJb3YEMAsl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHnuenem.
MonorubpuHoe CKpemuBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB IIEPBOTO
nokosneHus. [lpaBuno AoOMUHUpOBaHUA. 3aKOH pPacHICIUIEHUS MPHU3HAKOB.
['unoresa yucrorel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.



JHuruOpuaHoe  CKpemuBaHue. 3aKOH  HE3aBUCHMOIO  HACJEIOBAHMUS
npu3HakoB.  llUToreHernueckrue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUSI.
AHanuzupyroniee ckpenuBanue. Mcnonap30Banne aHAIM3UPYIOIIETO CKPEIMBAHUS
JUTSI OIIPENIETICHUs] TEHOTUIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLICIUICHHOMY HacCJIE€JO0BaHUIO I'eHOB. HapyllleHue cuernsieHnus reHoB B pe3ysibTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTH. | eHETHUECKHE KAPTHI.

I'enetnka nosa. XpoOMOCOMHOE ONpPENEIICHUE NOJIA. AYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omoramerHele W reTeporamerHole oOpraHu3Mmbl. HacienoBanue
IIPU3HAKOB, CLEIUICHHBIX C IIOJIOM.

N3mMeHunBOCTh. BHIbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpenpl B HEHAcHEeACTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(PUKAIMOHHON U3MEHUMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAsE KpUBasl.
Hopma peaknmu npusnaka. KonnuecTBEHHBIE M KayeCTBEHHBIE NPU3HAKKM U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAITMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wiaM reHoTHUIMYecKas, W3MeHUMBOCTb. KomOuHaTtHBHAs
U3MEHUMBOCTh. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTalioHHasi ”3MEeHYMBOCTh. Kitaccudukanus Myrauuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunHbl MyTaluuid. MyTareHHbie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HacleACTBEHHON n3meHunBocty H. . BaBunoga.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJI0BeKa: TeHEAIOTHYCCKUM, OJTU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE OnpeieTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOLIBIO
[II1P-amanu3a. HacneacTBeHHple 3a00jIcBaHHS 4YelOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MpepacnoiioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnuecknue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHW. [IpuHUUMIIBI
3I0pOBOT0 00pa3a )KU3HHU, TUArHOCTUKH, MPO(YUIAKTUKY U JIEUCHUS T€HETUIECKIX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYIbTUPOBAHHUE. 3HAUYEHHUE MEAUIIMHCKON
IE€HETHKH B MPEIOTBPAILEHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHMI YEIOBEKa.
JdeMoHcTpanuu:

[Toptpersi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOrMOpHUJIHOE  CKpEIIMBAaHUE U €ro
LIUTOTEHETUYECKAass OCHOBa», «3aKOH pAaCUICIUIEHHs M €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelniuBaHue,
«uronornyeckue - OCHOBbI  AWTMOPUIHOIO  CKpeluBaHus»,  «Meho3y,
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«B3aumoneicTBue aIeNbHBIX TE€HOB», «l['€HeTHYecKrue KapThl PACTEHUI,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOIO C 1noJIoM», «KapuoTumbl 4YenoBeKa W JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanmonHas uU3MeHYUBOCTb», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymnm KpoBu», «MyTallMOHHAs! U3MEHYUBOCTHY.

OO6opynoBanue: Mojaenu-anuiMKanuud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe nmomunupoBanuey, «Jlurnbpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKON U MuKporpenapat «Jlpozoduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Telia), repOapuii «I'opox moceBHON».

JlaGopaTopHblie n nNpakTHYecKue padoThl:

Jlaboparopnast pabora Ne 8. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopHast pabota Ne 9. «M3yueHne MoAM(PUKAIIMOHHON W3MEHUNBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOW».

Jlaboparopnast pa6ora Ne 10. «AHanmu3 mytanuii y 1po30Quisl Ha TOTOBBIX
MHKpOIpEnaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME U aHAIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MPOLECC. 3apOKICHUE CEIECKIUU U JOMECTHKALIUSL.
VYuyenne H. W. BaBunoBa 0 1eHTpax TMNPOUCXOXKICHHS W MHOTroo0Opas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CopT,
MOPO/1a, IITAMM.

CoBpeMeHHbIE METObI CeleKUnU. MaccoBbIf U MHAMBUIYAJTbHBIA OTOOPHI B
CEJNIEKIIMM pPACTEHUHM U KUBOTHBIX. OIllEHKAa SKCTepbepa. bIM3KOpoICTBEHHOE
ckpemBanue — WHOpuAWHT. Ywucras nuuusg. CKpemuBaHUE YWCTHIX JUHUH.
I'erepos3uc, wim rubpugHas cuina. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIUHT.
Otnanénnas rtubpuam3anuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
NOJIyYEHNUE TOJUIUIONAOB. JIOCTHMKEHUSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXXEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuzmoB. Kierounas
uHxeHepud. Kiierounsle KyabTypbl. MUKPOKIOHATBHOE Pa3MHOXKEHUE PACTEHUMU.
KnonupoBanue BBICOKONIPOAYKTHUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dtudyeckue  npoosembl. MO —  reHerumyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JdeMoHcTpanuu:

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.
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Tabmunpl U cxembl: KapTa «lleHTphl MNPOUCXOXIEHHS W MHOTr000pa3us
KYJIbTYPHBIX pacTeHHii», «I1opo/bl TOMalIHUX KUBOTHBIX», «COpTa KyIbTYpHBIX
pacreHumity, «OtnanéHHas ruopuausanusy», «Padorsl akanemuka M. ®@. FiBaHoBay,
«[lomumnongus», «OObekThl OMOTEXHOMOrHMY, «KIleTOuHbIE KYyJIBTYpbl H
KJIOHUpOBaHue», «KOHCTpyupOBaHUE U ITEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJIsIKH TIIOA0B U KOPHEIIOIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTenuid, repoapuit «CenbCKOX03SICTBEHHBIE PACTCHUS.
JlabopaTopHble U IpaKkTHYecKne padoThbl:

Okckypcuss «OCHOBHBIE METOAbl W JOCTWKECHUSA CEJIEKIIMU PACTCHUU W
YKUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATEIILHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpATOPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC.
Tema 1. IBoIIOLIHOHHAS OHOJIOTHS.

[IpeanockbuUlkd BO3HUKHOBEHHS HJBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopust U €€ MecTo B Ouonoruu. BriusiHue SBONIOIMOHHON TEOpUH Ha pa3BHUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa sBomonuU. [lasieoHTOIOTMYECKHE: TOCIIEI0BATEIBLHOCTD
HOSIBJIIEHUS BUJOB B MaJCOHTOJIOIMYECKON JIETOMMCH, NEPEeXoHble (OPMBIL.
buoreorpadudeckue: cxoncTBo u pazanune GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJICTBA M Pa3iuuMs SMOPHOHOB pa3HBIX BUIOB
NO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aAHAJIOTHYHbIE,
PYIUMEHTApHBIE OPraHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXMMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTed y BCEX
OpraHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
TapBUHU3MA. J[BWDKYIIME CHUIIBI DBOJIONMU BHUIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYUBOCTD,
O6opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boonun (CTI) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBomntorus. [lomymnsius kKak eguHUIA BUIa U BOJIOINH.

JBrxymue cuibl ((hakTopbl) SBOJIOLMHA BUAOB B mpupoje. MyTalMOHHbBIN
nporecc ¥ KOMOMHATHBHAs W3MEHYMBOCTH. [lOmMynsiiMOHHBIE BONHBI U JApEid
redoB. M3omsauust u Murparusi.

EctecTBennbiit or6op — Hampapisitonuii  ¢daktop sBomonun. DopMbl
€CTEeCTBEHHOT0 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHM3MOB Kak pe3ynbTaT 3BONIOUUHU. [Ipumepsr
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMopG03bl M UTNO-a 1Al TAIIUH.
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Bunx wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIeCcKoe.

MakpooaBomorusi. DopMbl  HBONIONUU:  (puiieTUuyeckasi, JAUBEPreHTHas,
KOHBEpPreHTHas, napajuienbHas. HeoOpaTuMocTh 3BOJIOIUH.

[Ipoucxoxaenne OT HeCHeUaIn3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anvs. AJanTUBHAS paiHALIUS.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. Hapeun, B. O. KoBanescknii, K.
M. Bbap, D. I'ekkenp, ®. Mromep, A. H. Ceep1ios.

Tabnuiel 1 cxemsl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cymectBoBanuey, «EctecTBeHHbI 0TOOPY», «MHOrooopasue COpTOB pacTEHU,
«MHoroobpasue  mopoa  KMBOTHbIX»,  «llomymsimuumy»,  «MyTalmoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Maunoananranun», «OOmas aereHepanus,
«/IBmxymue cuibl 3Bomoouuny, «Kapra-cxema wapmpyra myremectBus Y.
HapBuna», «bopb0a 3a cymectBoBaHue», «IIprucnocoOIEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOTHUECKOE BUI000Pa30BAHKE.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMU OKPACKH,
HA0Op IUIOJIOB M CeMsiH, Koyuiekius «lIpuMepnl 3alIUTHBIX TPUCIIOCOOJICHUHN Y
YKUBOTHBIX», MOjelb «OCHOBHBIE HAIpaBJICHUS SBOJIOIUNY», O0BEMHAS MOJEb
«CTpoeHue ToJIOBHOIO MO3Tra TO3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, KoiuleKuus «DOpMBI COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmojens anmmkanus «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatbl «Pa3Butne HacekoMoro», «Pa3Butue
JSATYHIKWA», MUKpompenapaT «/pozoduia» (HopMa, MyTtanuu GOpMbI KPbUILEB U
OKpacKH Tela).

JlabopaTopHble U IpaKkTHYecKne padoThbl:

JlabopatopHass pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO».

JlaGopartopHas padora Ne 2. «Omnucanue mpucrocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEIBHOT'O XapAKTEPa».

Tema 2. Bo3HMKHOBEeHME M Pa3BUTHE )KU3HU HA 3emure.

JloHay4yHble TPENCTAaBICHUA O 3apOKICHUM KW3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUSI KM3HM Ha 3emjie: abuoreHe3 W maHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE MTOATBEPKICHUE XUMUYECKON 3BOMOIMNA. HavanbHble Tarnbl
ouonornyeckor sBomoruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.
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Pa3Butue xu3nHu Ha 3emie mo spaMm u nepuoaam. Karapxeit. Apxeiickas u
nporepo3oiickas dpbl. Ilaneos3oiickas spa u e€ Tmepuoabl: KeMOPUHCKUH,
OpPJIOBUKCKUH, CUITYPUNUCKUN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas spa u €€ nepuoibl: TPUACOBBINA, FOPCKUI, MEIIOBOM.

KaiiHo3oiickass »pa W €€ mnepuoAbl: MaJCOre€HOBBIM, HEOTCHOBBIH,
AHTPOIIOI€HOBBIM.

XapakTepuCTUKa KIMMaTa W Te0JIOTUYECKUX MpoiieccoB. OCHOBHBIE 3TaIlb
ABOJIIOLIMU PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIeHUE, paclBET U BEIMUPAHUE IPYII JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oOTpaxkeHue 3BoaronuH. (OCHOBHBIE
CHUCTEMATHUYECKHE FPYIIbl OPraHU3MOB.

DBOJIOLHUS YeToBeKa. AHTPONOJIOrHs Kak Hayka. PazBurue npeacraBieHuil o
IPOUCXOXKIACHUN YeJIOBeKa. MeTtonbpl H3ydeHUs aHTpororeHe3a. (Cxonctsa u
pa3IMyuus YeI0BEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEITOBEKA.

JIBroxyime CHUJIbI (paxTopsr) AHTPOIOT€HE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYIUN TPYA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBH 3BOJIIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbid, YenoBek npsamoxoxsumi, YenoBek HeaHAepTalbCKuil, YenoBek
pa3ymHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMsS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPY/IHUS.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHasi  (SKBaTOpuaidbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ MNPUCHOCOOJEHHOCTHM  MpEACTaBUTENEH
YeJIOBEUECKUX pPAC K YCIOBHUSM CYHIECTBOBaHUsSA. ENMHCTBO 4enoBEYECKHX pac.
Kpurunka pacusma.

JdemoHncTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Munep, I'. Opu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoitHeUHOM cucTeMbl», «Pa3BHTHE
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuWBOTHas  KieTkay,
«IIpokapuornueckas KieTrka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHHS 4YEIOBEKAa M YeOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4ENIOBEKa», «/[peBHeunmme moam», «/IpeBHue mogm», «Ilepseie
COBPEMEHHBIE JIIOIN», «HeaoBeYecKne pacoh».

O6opynoBanue:  Mymsiku  «[lpoucxoxaenne  denmoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
U300paKE€HUsI KaMEHHBIX OpYAUl NEepBOOBITHOIO 4YelOBeKa (KaMHH-YOMIEPHI,
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pyouna, ckpebna), TreoXpoHOJoruyeckass Ta0numa, KouieKius «DopMbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».
JlaGopaTopHblie U NpakTH4YecKue padoThl:

[IpakTuyeckast padora Ne 1. «M3ydeHue MCKOMAEeMbIX OCTaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKIIHSIX.

DKCKypcus «IBOJIOIUS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpY:KaKOIIAs cpeaa.

DKOJOrvs Kak HayKa. 3aJauu U pa3Jieibl SKOJOruh. MeToIbl HKOJIOrMYeCKUX
UCCJIEIOBAaHNNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI0O YEJI0BEKA.

Cpenpl oOuTaHUs OPTaHW3MOB: BOJHAs, HA3€MHO-BO3MYIIIHAS, IMOYBEHHAS,
BHYTPUOPTaHU3MEHHASs.

Okonoruueckue (aktopel. Kinaccudukamus 5sKomoruyeckux (akTopoB:
abnoTuyeckue, OWOTHYECKHUE U aHTPOIOTreHHbIe. JleMcTBUE HKOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBEL.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIaXKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust opraHu3MoB K  JACHCTBUIO  aOMOTHYECKMX  (PaKTOPOB.
buonornueckue puTMBL.

buotnueckune (akTOpBHL. Bunsr OMOTMYECKUX  B3aMMOJACHCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOK03 U ero ¢opmsl. [lapasutusm, koomnepamus,
MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HaueHHWe OWOTHYECKUX B3aMMOJCHCTBUN [IJIi CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
NOMYJIALMU: YHCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPHUPOCT,
murpanus. J{nHaMuka YuCIE€HHOCTHU MONMYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. T'ymOonbar, K. ®@. Pynbe, O. I'ekkerns.

Tabmuuel 1 cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opraHu3sMoB», «®Doronepuoauam», «llonynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MONYJISIUU UHPY30pun-TyPenbkuy, «llumieBbie nemm.
JlaGopaTopHblie u npakTU4ecKue padoThl:

Jlaboparopnas padora Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PacTeHUM U3
Pa3HBIX MECT OOUTAHUA.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJeyca.

[Tpaktuueckas padora Ne 2. «[loncu€T MIOTHOCTH MOMYISAIUN Pa3HBIX BUIOB
PaCTEHHUII.

Tema 4. Coo01mecTBa 1 IKOJIOTHYeCKHE CUCTEMBI.
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Coo0miecTtBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OuOlE€HO3a: BHUOBasd,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Dkoyioruyeckre cucrtembl (3kocucTembl). lloHsiTHe 00 »dKocucTEME U
ouoreoneHoze. @DOYHKIMOHAIbHBIE KOMIIOHEHTbl HKOCUCTEMbBI: MPOAYILIECHTHI,
KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BEIIECTB U NOTOK 3HEPTHHM B DKOCUCTEME.
Tpoduueckne (muIeBble) YpPOBHU OKOCUCTEMBI. [luimeBbie Iemd U CETH.
OcCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, NPOAYKIUSA. DKOJIOTMYECKHE
OUPAMUIbL:  TPOAYKUMH, YHMCIEHHOCTH, Ouomacchl. CBoOHCTBa 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOPETYJIsALNS, pazBuTHE. CyKIecCcusl.

[IpupoaHble IKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WIH IIMPOKOJIMCTBEHHOI O JIEca.

AHTPOTIOre€HHBbIE  IKOCUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u X034iCTBEHHOE 3HAUEHHUE arpOdIKOCHUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak ¢akrop ycroumBoctu dkocucteM. CoxpaHeHHUE
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouoceprr. JKuoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
IJI00AJIBHOM 3KOCHCTEMBI. J[MHaMHuYecKoe paBHOBeCME U oOpaTHasi CBSI3b B
o6uocdepe.

KpyroBopoTs! BeliecTB 1 OMOreoXMMHUUECKUE IIUKIIBI 3JIEMEHTOB (yriepoa,
a3zota). 30HabHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emsid. AHTPONOreHHbIe U3MEHEHUs B Ouocdepe.
I'mo6anbpHBIE YKONTOrHYECKUEe TPOOIEMBI.

CocyiiecTBoBaHue PUPOIBI U YeJI0BEYECTBRA. CoxpaneHnue
O6uopa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBa palOHATHHOTO
yOpaBi€HUS NPUPOAHBIMU pPECypcaMu U UX UCHoib3oBaHue. JlocTmxkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessie nenu», «bHOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponubsie coobmiectBa», «llenu nuranus», «IKOJIOTMYECKas MHUPAMUTIAN,
«buocdepa u yenoBek», «IKocUcTEMA MHUPOKOIUCTBEHHOTO Jiecay, «IKOocUCTeMa
XBOMHOro Jjeca», «buomeHos BomoéMan, «ArporeHod», «lIpumMepHbie
AHTPONIOTEHHBIE  BO3JIECUCTBUSA HAa NOpUPOAY», «BaxkHEMIIME HMCTOYHHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX Boa», «[louBa — BaxkHe#IIass cocTaBistomas
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiii d3¢dexTy», «DakTopsl
PaAMOaKTHUBHOTO 3arps3HeHus Oumocdeprbr», «OOmas crpykrypa Ouocheps»,
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«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 23KpaH OHocheph»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

O6opynoBanue: Mojaenb-ammIukanus «Tunudable OMOIEHO3bI», TepOapwuii
«PacTutenbHble COOOIIECTBaY, KOMIEKIIUA «bHUoLeH03Y, «BpeauTenu BaxKHEUIIUX
CEIIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥  KOJUJICKIIMM PACTCHUH W
KUBOTHBIX, MIPUHAAJIEKAIINE K PA3HBIM SKOJOTUYECKUM TPYIMIaM OJIHOTO BUJA,
Kpacnass kuura Poccuiickoii ®Dexnepanuu, H300pax)eHUs OXPAHAEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOT'M HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHMUAI.

Cornacio ®I'OC COO, ycraHaBiaMBaKTCI TpPeOOBaHUS K peE3yJbTaTaMm
OCBOEHHUSI  OOy4YaloLIMMHUCS MPOrpaMM  CpelHEro oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX PE3YJIbTATOB OCBOEHUS Npenmera «buomaorus»
BBIJICJICHBI CJIEAYIONIME COCTABJISIONIME: OCO3HAHUE OO0YyYarolUMUCS POCCUMCKON
IPaXIaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPENCIICHUIO, HaJuyue MOTHUBAlMM K  OOyYeHHMIO  OHOJIOTHH,
IIeJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAMUIMN pa3BUTUS OHOIOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTA 1I€HHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHM, TMPUCYIIMMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOSHUs MpeaMera «buosorusy AoCcTUrarTcs B
€IUHCTBE YYCOHOM M BOCIHTATCIBHOW JEATCIBHOCTH B COOTBETCTBHUU C
TPAIUIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOINECTBE MpaBWIAMU M HOpMaMu
MOBEJICHUS W CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHA BHYTPEHHEH TMO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBaXXEHUSI K 3aKOHY M MPaBOIOPSAKY, YEIOBEKY TPyAa U CTapUIEMYy MOKOJIEHHUIO,
B3aUMHOI'0 YBaXKCHHS, OCEpPEKHOI'0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEAUI0 U
TpaauIMsIM MHOTOHAIMOHAJILHOTO Haponaa Poccuiickoit denepanuu, npuponae u
OKpYXaroUIeH cpele.

JIMdHOCTHBIE pE3yJabTAaThl OCBOCHHS ydeOHOro mpemMera «buomorus

AOJIKHBI OTpaXaTb T'OTOBHOCTH U CIIOCOOHOCTD 06y‘IaIOIJ_[I/IXC$I PYKOBOJACTBOBATLCA
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chOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOT0 OOIIEeCTBa, pPaCHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAM3alA OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OpMUPOBAHHOCTH IPAKJAHCKOM MO3UIIUK 00YyYaroIerocst Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0o OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLUMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U IIPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JACATEIBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUIEHUU YYEOHBIX M TMO3HABATEIbHBIX 3aJ/1ay, BBHIMOIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KXU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEN C Pa3HBIMHU YOXKJICHUSIMHU, KYJIbTYPHBIMU LEHHOCTSIMH U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOIHEHUS
y4eOHBIX, T[O3HABATEIbHBIX M HCCIENOBATEIbCKUX 337a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHIO OINMOHEHTOB TMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOr0 COJIepKaHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN AECSATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS ¢

c(hOpMHPOBAHHOCTh pOCCUICKOI I'PaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTH3MA, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pE.
Ponunoy, ropmoctm 3a CBOM Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
IPOIIJIOE U HACTOSIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACIIEIUIO U MTaMITHUKAM IPHUPOIBI,
NOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKHX YYEHBIX B CTAHOBJIEHHE H
pa3BuTHEe OWOJOrMM, TOHMMAaHUS 3HA4YeHHUS OWOJOTMU B TO3HAHMM 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIIECTBA;

uaeiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KEHHIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX LIEHHOCTEW POCCUNCKOrO HAPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;
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CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIUYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJAUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHS UEHHOCTENM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

MOHUMAaHHE SMOLIMOHAIIBHOT O BO3/ICHCTBHUS )KMBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTAHUSI, (POPMHUPOBAHUS KYJbLTYPHI 310POBbS U
IMOIMOHAJIBLHOIO 0JIArONmOJIyYnsi:

IMOHMMAaHKWE W pealn3alldsd 3J0POBOrO0 M 0e30mMacHoro ooOpasa KU3HH
(3mopoBoe  mMUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryiaspHas ¢usndeckas
aKTUBHOCTH), OEpPEkKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NMOHUMAHHWE I[EHHOCTU TMPaBUJI HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€301acHOI0 MOBEACHUS B CUTYAIUAX, YIPOXKAIOIITUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HAHHE TMOCJEACTBUN U HEMPUITHUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0Jt00HE;

FOTOBHOCTh K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOWM W COLUAIBHOU
HAPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO JAESTEIbHOCTD;

HMHTEpEeC K pa3Iu4HbIM cdepam ImpodecCHoHaTbHON JAeSATeIbHOCTH, YMECHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymield mpodeccnd ¥ Pean30BHIBATH
COOCTBEHHBIEC KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTS’)KEHUU BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCITUTAHUSA:

AKOJIOTMUECKHU 11eJIECO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOUYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS OKOJOTHYECKOM KYyIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUN IS
OKPY’KAIOIIEH CPEBI;
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OCO3HAHHUE TI00ATBHOTO XapakTepa SKOJIOTHMYECKUX MPOOIeM W MyTed HxX
pElIeHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PEIICHWH TPoO0JeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONOJIL30BAHNEM  (COONIIOJICHHE  TpaBUJl  TOBEACHUS B TNPUPOJIE,
HAIPaBJICHHBIX HAa COXPAaHEHHE PAaBHOBECHS B JKOCHUCTEMAaX, OXpPaHYy BHIIOB,
IKOCHCTEM, OHMOoCchephl);

AKTUBHOE HENPUATHE JEWCTBUM, NPUHOCIIIMX BpEX  OKpYyKaroIIeu
NPUPOTHON Cpe/ie, YMEHHE IMPOTHO3UPOBATH HEOIATOMPHUSITHBIE IKOJIOTHYECKUE
MOCIIE/ICTBUSA MPEANPUHUMAEMbBIX JCHCTBUIN U MPEIOTBPAIIATH UX;

HAJIMYUE PA3BUTOTO IKOJIOTHUECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYIbTYpHI,
OTIbITA AESITeNbHOCTH IKOJIOTUIECKOM HanpaBJIEeHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKAaTUBHON M COIMAIbHON
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKOU
HATPABJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHME S3BIKOBOM M YHTATENbCKOW KYJIbTYphl KaK CpelCcTBa
B3aMMOJICUCTBHS MEXKTY JIFOJbMH U TIO3HAHUS MUDPA;

NOHUMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMUpPOBaHMU PAIMOHATHHOTO HAYYHOTO MBIIIJIEHUS, CO3/JaHUU LEJIOCTHOTO
NPEICTaBICHUs 00 OKPYXAlolleM MHUpPE KaK O €IUHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlIecTBa, B IO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JJII COBPEMEHHOW ITUBUJIU3AIINH:
oOecIiedyeHUsT HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPECypcHbIE  NPOOJEMBbl  pPa3BUTHS
YeII0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MpodiIeM 1
o0ecmieueHnsi  Mepexola K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHATHLHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpCcOB MW (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OWOJOTHYECKUX 3HAHMA B IEIAX
MOBBIIICHUS OOIIEH KYJIBbTYpPBl, €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW T'PaMOTHOCTU OOydaromuxcs, GopmMupyeMoi
IpY U3yYE€HUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJB30BaTh TMONy4YaeMble 3HAHWSA [JIs aHamm3a |
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OOBSICHEHUS SIBJICHUU OKPYKAIOUIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C LIEJBIO ITOJIYYEHHUs] JTOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHUE LIEHHOCTH HAY4YHOHN JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIENOBATENBCKYIO AESITENbHOCTD NHANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OHOIOrMU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI.

MeranpenMeTHble pe3yiabTaThl OCBOCHHsS yueOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble I8  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJaronuXxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC TMOHSTHS, OTPAKAIOIIUE
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M cCheuu(uKy MeTOJO0B TMO3HAHMUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, IHEPTusi, SBJICHHE, MPOIECC,
CUCTE€Ma, Hay4HbId (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCcCe/oOBaHre,  HAONIOJIEHHE,  HW3MEpPEHUe, DJKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBUsS (TI03HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMM OOYyYaIOIIHUXCs, CIIOCOOHOCTH
o0yJaronuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MHPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCaJbHbIE Yy4eOHbIE JCHCTBHS B
ITO3HABATEJILHOW W COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHET0 OOIIero
00pa3oBaHus TOHKHBI OTPAXKaTh:

OBaanenne YHUBEpPCATbHBIMHA yueOHbIMH NMO3HaABaTeJIbHbIMHU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHE TeCTBHA:

CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPU OCBOCHMHU 3HAHUW MPUEMBI JIOTHYECKOI'0 MBIILICHUS
(aHanu3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOrMYECKUX TOHATUN (BBIJCISATh WX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3M C APYTMMH MTOHATHUSMHU);

OmpeAeiaTh IEeNM JEITEILHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;
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UCIIOJIb30BaTh OMOJIOTrMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOU IPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyXJACeHUA (MHIYKTUBHBbIC, JEAYKTUBHBIE, IIO
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEUHS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh  CXEMHO-MOJIEIbHBIE cpeacTtsa A IPEICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

pa3palaTrbhiBaTh IUIAaH peElICHUs MPOOJIEMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIEICTBUN AEATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX pEalbHOrO,
BUPTYaJbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30Bble HCCIeI0BATEIbCKHE AeiiCTBHA:

BJIa/IETh HaBbIKAMU y4e€OHO-UCCIIEI0BATENbCKON U MTPOEKTHOM AESITETbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METO/I0B PEHIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUABI JIEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HAHMSI, €r0 HHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4E€OHBIX
CUTYallMsIX, B TOM YHCJI€ IPU CO3/IaHUU YYEOHBIX U COLMATbHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU NOHATUSAMU U METOJIaMH;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHOU
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl IS JI0Ka3aTelIbCTBa
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHNUS;

aHAJIM3UPOBAaTh IONYYEHHbIE B XOJ€ PpEUICHWs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OLIEHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPaBIEHHbIN MOUCK MEpPEeHOca CPEACTB U CHOCOOOB
JeMcTBUS B MPO(ECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTUYECKYIO O0O0JacTu
KU3ZHENEATEIbHOCTH;

22



yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJEH, MpEIJiaraTb OPUTMHAJIBHBIC MOJIXOJbI U PEHICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c nuapopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUK (TEKCTE Yy4eOHOTro
nocoOus, Hay4YHO-TIONYJISAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBATh
UHPOPMAIUIO PAa3TUYHBIX BUAOB U (POPM IpeacTaBICHUS, KPUTUYECKH OIEHUBAThH
€€ IOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOJbI MPU TOUCKE U
orbope Omonorudeckoii mHMOpMaIMK, HEOOXOIMMOM Ui BBITOTHEHUS YICOHBIX
3ajady;

OpUOOPETaTh OMNBIT MCIOIb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIB30BaHUS PA3TUYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpATh  ONTUMANbHYIO  (HOpMY  TPEICTaBICHUSA
Ouosornueckor uHGpopmaruu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJIUIbI, PUCYHKHU
1 Ipyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HMHPOpMalME: MPUMEHATh XHMHUYECKue, (Qunyeckue u
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (Dopmyibl, aOOpeBHaTypy, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CpENCTBa
HarJISAHOCTH,

BJaJeTh  HABBIKAMU  pAacllO3HABaHUS W 3alUThl  WH(OpPMAIWH,
uH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBePCAIbHBIMH KOMMYHHUKATUBHBIMU J1eHCTBUSAIMM:

1) oO1eHme:

OCYIIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU MO CYILIECTBY OOCYXIaeMou TeMbl (yMEHHE 3a/JaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKJIECHHS OTHOCUTEIBHO BBIMOJIHEHUS MpeajaraeMoi
3a/la4M, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH TMO3HMIMNA APYTUX YIaCTHUKOB
Janora Win JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIlUH,
YMETh CMATYATh KOH(IJIUKTHI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU Croco0aMu OOIIEHUS U B3aUMOJICUCTBHSI, TTOHUMATh
HaMEpEeHUs IPYrux JItoJIed, MPOsBIATh YBAXKUTEIbHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;
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Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) cOBMeCTHAsI JIeSITeJIbHOCTh:

MOHUMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUAYAIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPHU PEIICHUN yueOHOM 3a1a4u;

BBIOMpATh TEMAaTHKy W METOJIbI COBMECTHBIX JEUCTBHM C yd4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NPUHUMATh IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHMIKEHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXKIAaTh pe3yJIbTaTh
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOEr0 BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
001Ul pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TIPOEKTHI, OIEHHWBATh UAEU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.
OBiaieHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMU AeHCTBUSIMH:

1) camoopraHu3amms:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHMUS JJIS BBIIBICHUS MpoOJIeM M UX
pEIIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHHWI 1I€JIEBbIE U CMBICIOBbBIC
YCTAHOBKHU B CBOMX JICMCTBMSIX M MOCTYIKaX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATH MMO3HABATENbHYIO JIEATEIbHOCTh, BBISIBIATDH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4id B 00pa30BaTEIHLHOMN
NESATeTbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pEIIeHHs TpoOieMbl C  y4E€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEMN U MPEANOUYTECHHUI;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUIA;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW HJPYAUIUH B
pa3HbIX 00JIaCTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJaJeTh  HABbIKAMU  IIO3HABaTEeJIbHOM  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JCUCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX PpE3YJIbTAaTOB U
OCHOBAHM, UCHOJB30BaTh MPUEMBI PEQIIEKCUU JJIsl OLUEHKH CUTYyalllMH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 HX
CHIDKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTMX IPU aHaJIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE CeOs M APYTUX:

OpPUHUMATh ce0sl, IOHMMAasl CBOM HEJOCTATKHU U JIOCTOMHCTBA;

[IPUHUMATh MOTHUBBI M apryMEHTHl JPYIUX IPU aHajau3e pe3yJIbTaTOB
NEATENbHOCTH;

OPHU3HABATh CBOE MIPABO U MPABO APYIHX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHMMATh MUP C MO3ULIUU JPYroro 4yeaoBeKa.

HPEJMETHBIE PE3YJIBTATHI.

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yaueoHoro npeamera «buomorus»
Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOObI IEUCTBUN MO OCBOCHHUIO, MHTEPIPETAIIMH U
npeoOpa3oBaHUIO 3HAHWM, BHUJIbI ACSITEILHOCTU IO MOJYYEHHUI0O HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUN B Pa3jIMYHBIX YUYEOHBIX CHUTYallUsX, @ TAaKKE€ B PEATbHBIX
KU3HEHHBIX CHUTYalUsAX, CBSI3aHHBIX c Owuosorueil. B mporpamme npenmerHbie
pe3yJIbTaThl MIPEJICTAaBICHBI IO TofaM 00yUYeHUsl.

[IpenmeTHbIe pe3ysbTaThl OCBOECHUS ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXkKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJIOTMU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KApTHHBI MHpa M HAy4YHOTO MHMPOBO33PEHHMs, O BKJIAAE POCCUHCKUX W
3apyOeXHbIX Y4YEHBIX-OMOJIIOrOB B pa3BUTUE OHOJIOrUM, (YHKIUOHAIbHOU
I'PaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PaCKphIBaTh COJIEpKaHuE OUONIOTMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KIJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB U MpEeBpallcHue
AHEPrumn), rOMeocTas (caMoperyssiius), ypOBHEBass OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonorun), 3akoHbsl (I
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Memngens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 eHTpax MHOrooOpasusi u
NPOUCXOXKJEHUS KyIbTypHbIX pactenuid H. M. BaBuiioBa), onpenensTe rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJAMU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOIEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEJIMYMHAMU, OOBSCHEHHE IOIYYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUA U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB M MPEBpAEHUS] SHEPruu B KIETKe, (poToCuHTE3a,
IUITACTUYECKOr0 M JHEPreTUYecKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeNo03a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHS, HWHAUBUAYAIBHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATh MOJIYyYEHHbIE 3HAHMS Uil OOBSICHEHHS] OMOJIOrMYECKHX
IPOLIECCOB U SIBICHUMN, NIl MPUHATHUS MPAKTUUYECKUX PELIEHUH B IOBCEIHEBHOM
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTH CBOErO 3J0pPOBbS U 3/10POBbS
OKpPYXAIOLIUX JHOJEH, COOMI0IEHN HOPM IPaMOTHOI'O MIOBEJICHUS B OKpYKarouei
OPUPOAHON cpele, MOHMMaHUE HEOOXOIMMOCTH HCIOJb30BaHUS JIOCTHKEHUN
COBPEMEHHOU ouosoruu U OMOTEXHONOTUH Ui PalMOHAIbHOIO
IPUPOIOIIOJIb30BAHNS;

YMEHUE peniaTh 3JIEMEHTApHble TI'E€HETMYECKME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CILEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTMOPHJIHOTO CKPELIMBAHUS ISl MPEICKa3aHMUs HACIENAO0BaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH J1A0OpAaTOpHBbIE M MPAaKTHUYECKHE PpadOThl, COONIOAATH
paBWIIa MpU padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLEHMBaThb M HHTEPIPETHPOBATh HH(POPMALUIO
OMOJIOTMYECKOTO  COAEP)KaHMSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS W3
pPa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOW MH(POpPMALMU, HAYYHO-TIOMYJISPHbIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B Ouoioruwy,
MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMOJIOrHYecCKyt0 MH(GOPMAILIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh OHATUIHBINA annapat OUOJIOrUH.

[IpenMeTrHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonmorus» 6 11
Kj1acce NOJKHBI OTPAKATH:

26



c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHON KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHONOTMM, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€IOBEKa ISl pELISHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJIep)KaHuE OUOJIIOTMYECKUX TEPMUHOB U TOHSATHUM:
BUJ, TOMYJISALUS, TeHO(OH/, 3BOIIONMS, ABIKYIIKE CUIbl ((DaKTOpbI) IBOJIOLUH,
IPHUCIIOCOOJIEHHOCTh OPraHW3MOB, BUI000pa30BaHUE, HKOJIOIHYECKUE (PAKTOPBI,
HKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LEeNu MUTaHus,
AKOJIOTHYECKasl upamua, OuoreoreHos, ouocdepa;

YMEHHE WH3JIaraTh OHOJIOrMYecKHe Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsieBoro cxoncrtea K. M. bspa, uepenoBanusi riaBHBIX HampaBiIeHUH U
nyteit aBomon A. H. CesepiioBa, yuenuss o 6uochepe B. 1. Bepuaackoro),
OIPEAENSATh TPAHULBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJOrMU: HAOII0EHUE U
OMKCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alusi U MpOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MpPHU3HAKU CTPOCHHUSI OMOJIOTHYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOr0 O0TOOpa, BHUI000pAa30BaHUs, MPUCIOCOOIEHHOCTH
OpPTaHHU3MOB, JIEHCTBUSL SKOJIOIMUECKHX (PaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEUIECTB M IOTOKAa JHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
HKOCUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATh MOTyYEHHbIC 3HAHUS A OOBACHEHUS OMOJIOTHYECKHX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LeTpl0 oOecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 3J0POBBS
OKPYXAIOIIUX JIOJIeH, COOJII0/IEHU HOPM IPaMOTHOT'O TIOBEICHHS B OKPYXKaIolen
OPUPOAHON Cpele, NMOHMMaHUE HEOOXOIMMOCTH MCIHOJIb30BAHUS JTOCTHXKEHUI
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHATILHOT O IPUPOI0II0Ib30BAHNUS;

yMEHHUE peliaTh dJIEeMEHTapHbIe OMOJIOTrHYEeCKrEe 3aJa4, COCTABISATh CXEMBI
nepeHoca BEUEeCTB U SHEPTUU B SKOCUCTEMAaX (LIEMH MUTAHU);

YMEHHUE BBIMIONHATH JTA0OpATOPHBIE W TPAKTUYECKHE PabOTHI, COOMIOAATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

27



yMEHUE KpPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOI0  COJEP)KAaHMSA, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOANbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000m1asi OMOIOrHYecKy0 MH(POpPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE.

10 KJTACC.
KonunuectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM JIa6oparopusie/ | (undpoBbIe)
n/n NMPOrpamMMmbl Bcero Konrpoarnere IIpakTHyeckue o0pa3oBaTe/ibHbIE
padoThI paBoThI pecypesr
bubmuorexa [IOK
1 broorms Kai rayka 2 05 https://m.edS(I)lo.ru/7f410292
2 JKuBbIe cHCTEMBI U UX OpraHu3aIus 2 bubamorexa LOK
https://m.edsoo.ru/7f41c292
bubnmnoreka [JOK
3 XVWMHUYECKUHN COCTaB U CTPOEHHUE KIIETKU 17 1 3 https://m.e dS(I)_E).ru 175416292
bubmuorexa [IOK
4 JKu3HenesTeIbHOCTh KICTKH 14 1 1 https://m.e dscL)E).ru 17§416292
5 Pa3zMHoOxeHNe 1 HTHAMBUAYaIbHOE Pa3BUTHE 8 1 bubnmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
5 HaciencTBeHHOCTL U H3MEHYUBOCTD 16 4 bu6mmorexa [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 9 1 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO UACOB I10 68 3 95

[NPOI'PAMME
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HNOYPOYHOE IINTAHUPOBAHHE.

10 KJIACC.
N KosanyecTBo yacoB Jata JIeKTPOHHbIE HH(poBbIE
Tema ypoka KonTpoabnsbie | IlpakTuueckue o0pa3oBaTe/bHbIE
n/n Bceero H3YYeHH S
padoThI padoThI pecypchl
bubmuorexa [IOK
1 Buosorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
OOBEKT U METO/Ibl U3YUCHUST OMOJIOTHUH.
[IpakTueckas padora Ne 1
2 «IE)ICHOJIIﬁOBaHIfe pa3IMYHBIX METO/IOB 1 0,5 bubmmorexa [IOK
https://m.edso0.ru/863e6122
P U3yYCHUH OUOJIOTUYECKUX
o0bekToBy. MHCcTpyKIus mo Th Ne 1
3 buonoruueckue cuctemMsl, IpOLECCH U 1 bub6mmorexa [IOK
UX U3y4YCHUEC https://m.edso0.ru/863e6564
OO1as xapakTepucTHKa MOJIEKYISIPHOTO bu6nunoreka [IOK
4 1
YPOBHSI OpPraHU3aINHU KUBBIX CHCTEM https://m.edso0.ru/863e6564
5 XuMHU4YecKuii cocTaB KIIeTKu. Boja n 1 but6mmoreka [IOK
MHUHEPaJIbHBIC COJIN https://m.edso0.ru/863e674e
6 Bxozanas konTposabHas padora (40 MuH.) 1 1
7 benxu. Cocta u crpoeHue GeKoB 1 Bubmmorexa OK
https://m.edso0.ru/863e6b72
bubnmnoreka [IOK
8 CyHiH Gekos 1 https://m.edscﬁ).ru/863e6b72
depMeHTBI — OMOJIOTUYECKHE
9 karanu3atopsl. JlabopaTtopHas pabora 1 05 bubnuoreka [IOK

Ne 1 «M3yuenune kaTaIuTU4eCKON
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe

https://m.edso0.ru/863e6b72
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amuiasbl)» (20 muH.). MHCTpyKIHS 10
TbNe 1,6,7

10 benxu — Onomonmmumepsl bubamorexa LIOK
https://m.edso0.ru/863e6b72
Jlunuaer. JIabopatopuast pabota Ne 2
1 «OOHapy>XeHHE JIUMHUIO0B C TTOMOIIBIO 05 bubmuotexa [JOK
Ka4eCTBCHHOU peakimn» (20 MuH.). ’ https://m.edso0.ru/863e6870
Wuctpykuns no Tb Ne 1, 6, 7
VYraesozsl. JJabopatopHast padota Ne 3
12 «OO0OHapy>XeHHE YTIJIEBOJIOB C MTOMOIIBIO 05 bubmuotexa [JOK
Ka4eCTBeHHOU peakium» (20 MHH.). ’ https://m.edso0.ru/863e6870
Wuctpykuns o Tb Ne 1, 6, 7
HyxnennoBsie kucnotsl. JlabopaTopHas
13 pabota Ne 4 «Beinenenue JIHK u3 Tkanu 05 bubmuorexa [IOK
nedeHn» (20 MuH.). J[eMOHCTpAIHOH- ' https://m.edso0.ru/863e6d5¢c
Has. Uuctpykust mo Thb Ne 1, 6, 7
bu6nuorexa [IOK
14 AT® https://m.edso0.ru/863e6d5¢
15 Hctopus u MeToabl U3y4eHUS KIETKH. bubmuorexa [JOK
Knerounas Teopus https://m.edso0.ru/863e6e88
16 Crpoenue knetku. Kinerounas bubnmoreka [IOK
MemOpaHna. [luromaasma https://m.edsoo.ru/863e6e88
17 Knerka kak 1ieocTHas )KMBasi CUCTEMA. but6mmoreka [IOK
Pubocomsr. Sapo. DIIC https://m.edso0.ru/863e6e88
18 Bakyounu. Kommuiekc I'onpmxu. bubnuorexa LIOK
JInzocoMsl https://m.edso0.ru/863e6e88
19 Muroxonapuu. [Inactuael. Opranonas but6mmorexa [IOK

JABHXKCHUA. KieTounsle BKITIOUESHUS

https://m.eds00.ru/863e6e88

31



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

CtpoeHune 3yKapuOTHYECKOU KIETKH.
Jlabopartopnas pa6ota Ne 5 «M3yuenue
CTPOEHHUS KIETOK PAaCTEHUM, KUBOTHBIX,

bubmuorexa [IOK

20 rpuOOB U OaKTEpHid IO MUKPOCKOIIOM https://m.edso0.ru/863e6ff0
Ha FOTOBBIX MUKpPOIIpEnaparax u ux https://m.edsoo.ru/863e716c
orucanue» (40 mun.). MHCTpYyKIHS 110
TbNe 1,5
Oco0eHHOCTH CTPOCHUS KIIETOK bubmmorexa LIOK

21 https://m.edso0.ru/863e6ff0
FPOKAPHOTOR 1 SyKapHOTOR https://m.edsoo.ru/863e716¢c

22 OO0OMeH BelecTB, WM META00IN3M bubmorexa HOK

' https://m.edso0.ru/863e766¢
bu6nmuoreka [IOK

23 Porocues https://m.edso0.ru/863e7c98

but6mmoreka [IOK

24 dorocnes https://m.edso0.ru/863e7c98

25 XeMocHHTEe3 Bubnmorexa LIOK

https://m.edso0.ru/863e7c98

26 DHepreTuyeckuii oOMeH Bubmmorexa OK

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

27 DHepreTuyeckuii ooMeH bubamorexa LIOK

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

28 ’KuzneHHbIN UK KIETKU. Jlenenue but6mmoreka [IOK
KJICTKH. MuTO3 https://m.edsoo.ru/863e7dc4
JlabopaTopnas padora Ne 6

29 «Habmronenne MuTo3a B KIIETKAX bu6nmuoreka [IOK

KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MuKpornpenaparax» (40 MuH.).

https://m.edso0.ru/863e7dc4

32



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

Nuctpykuusa no Thb Ne 1, 5

[TpomexyTouHast KOHTpOJIbHAsS paboTa

30 (40 muH.)
31 buocunTes 6enka. Peakiun MaTpuyHOro bubnuorexa LIOK
CHHTE3a https://m.edso0.ru/863e796e
32 Tpancnsius — OuocuHTe3 Oenka budmmorera [IOK
https://m.edso0.ru/863e796e
33 Tpancnsus — OMocHHTE3 Oelika bubmmorexa LIOK
https://m.edso0.ru/863e796e
bu6mmoreka [IOK
34 Hexnerounsle GopMbI )KU3HU — BUPYCHI httos://m.eds00.ru/863e7540
35 P/x. Bupychl. IIpogunaxmuka supychuix bu6nmuoreka [IOK
s3abonesanuti 8 Cmasponoabckom Kpae https://m.eds00.ru/863e7540
bu6mmoreka [IOK
36 dopMbl pa3MHOKEHHS OPraHHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
37 dopMbI pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bbu6nmuoreka [IOK
38 Meiios https://m.edsoo.ru/863e7f4a
. but6mmoreka [IOK
39 Meiios https://m.edsoo.ru/863e7f4a
40 OO0pasoBaHue U pa3BUTHE MOJIOBBIX bu6nmoreka [IOK
kieToK. OII0J0TBOPEHHE https://m.eds00.ru/863e81h6
JlaGopartopnas pa6ota Ne 7 «M3yuenue
41 CTpoeIzms[ I1)10110113)1)1)4 KJIETOK Ha F(})];IOBBIX bubamorexa LIOK

MuKpomnpenaparax» (40 MuH.).

https://m.eds00.ru/863e81b6

33



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

Nuctpykuusa no Thb Ne 1, 5

P/k. UnnuBuyansHOe pa3BUTHE
OpPraHMU3MOB. Bausnue 3a2pasHenus

bubmuorexa [IOK

42 OKpYHcaloueli cpedvl Ha pazsumue https://m.edso0.ru/863e8436
opeanuzmos 8 CmasponoibCkom Kpae
P/k. UnauBuayanbHOe pa3BUTHE
43 OPraHu3MOB. Bausanue 3a2psa3HeHus bubnmoreka [IOK
OKpYicaloueli cpedbl Ha PA36Umiue https://m.edso00.ru/863e8436
opeanuzmos 8 CmasponoibCKkom Kpae
44 ['enetnka — HayKa 0 HACIEICTBEHHOCTH but6mmoreka [IOK
1 U3MEHYHMBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICIOBaHUS
45 HpI/ISHaKOII_:. MOHOFI/I6pI/II;[HOG Bubmmorexa OK
https://m.edso0.ru/863e8878
CKpeIlMBaHNe
46 MonoruOpuaHoe CKpeluBaHue bubmmorera [IOK
https://m.edso0.ru/863e8878
WTHOPUIHOE CKpEIMBaHUE. 3aKOH
47 §e3aBH2H§40FO HaP;J'IL:I[OBaHI/IH ’ bubmmorexa OK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
UTUOPHJIHOE CKpEIIUBaHue. 3aKOH
48 §e3aBHI;HI;40ro HEEZJIHGI,[[OBaHI/ISI bubmmorera [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
49 CuemnieHHOE HacJe10BaHUe MPU3HAKOB bubmmorexa [IOK
https://m.edso0.ru/863e8c60
JlabopaTopnas pabora Ne 8 «M3yuenue
50 PE3yabTaTOB MOHOTHOPUIHOTO U bu6nmuoreka [IOK

JUTUOPUIHOTO CKPEIINBAHUS Y
Jpo30(¢HIIBI HA TOTOBBIX

https://m.edso0.ru/863e8c60
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https://m.edsoo.ru/863e8c60

MUKporpenapaTax» (40 MuH.).
WNuctpyknmsa no Tb Ne 1, 5

51 I'eneruka nona. Hacnenoanue bubmuorexa [IOK
MIPU3HAKOB, CLICTITICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
59 I'enetruka nosna. Hacneqosanue bu6mmoreka [IOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
53 M3menurBocThb. HeHacnencTBeHHas bubmuorexa [IOK
U3MEHYHBOCTb. https://m.edsoo.ru/863e8efe
JlaGoparopnas padota Ne 9 «M3yuenue
MOAUGUKAITMOHHOW U3MEHYUBOCTH
54 HOprq())CHI/ILGI: BapUaIlMOHHOTO Psia I:I Bubnmorexa LIOK
. N https://m.edsoo.ru/863e8efe
BapHalMOHHON KpUBOi» (40 MuH.).
WNucrpykuums no Th Ne 1
55 HacnencrBenHass H3MEHUYNBOCTD bubmorexa OK
https://m.edsoo.ru/863e8efe
Jlaboparopuast paborta Ne 10 «AHanu3
56 MyTaluui y 1po30(uisl Ha TOTOBBIX bu6nuorexa LIOK
MUKponpemnaparax» (40 MuH.). https://m.edsoo.ru/863e8efe
Nuctpykuusa mo Thb Ne 1, 5
bubmuorexa [IOK
> Fenetinka vienoBexa https://m.eds00.ru/863¢8d78
[TpakTrueckas pabora Ne 2
58 «CocTaBlIeHUE U aHAJIU3 POJIOCIOBHBIX but6mmoreka [IOK
yesoBeka» (40 MuH.). MHCTpyKIWMS 110 https://m.edso0.ru/863e8d78
Tb Ne 1
O060061eHue o Teme
59 «HacnencTBeHHOCTh U N3MEHYHBOCTD

OpraHu3sMoB»
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bu6mmoreka [IOK

60 1
Cenexups Kax Hayka u fipotecc https://m.edsoo.ru/863e9214
bubmuorexa [IOK
61 C 1
CIICKILIT KAk HayKa H HIporece https://m.edso0.ru/863e9214
62 P/k. Memoodwt u docmudicenus cenexkyuu 1 bubmuorexa [IOK
pacmenuti 8 Cmagponoasckom Kpae https://m.eds00.ru/863e9214
63 P/k. Memoowi u docmudicenusi cenekyuu 1 bubmuorexa [IOK
orcusomuwvix 8 Cmasponoabckom kpae https://m.edso0.ru/863e9214
5 | o ey |1 BuGinorera LIOK
poop ponol https://m.eds00.ru/863e9336
Kpae
65 P/x. Buomexnono2us Kak ompacis 1 bu6nuorexa [IOK
npouszgoocmea 8 Cmasponoibckom Kpae https://m.eds00.ru/863e9336
66 HroroBast koHTpobHAs paboTa 1
CucremMatusanuusa U KOPPEKINASI 3HAHUHA
67 10 TeEME «HacIJlle CTBCII;II;OC’ITIB u 1 bubmorexa HOK
8 https://m.edsoo.ru/7f41c292
MU3MEHYHUBOCTh OPTaHU3MOBY
CucreMaTtu3amus 1 KOppeKrs 3HAHUI
68 o teMme «CeJiekiys OpraHu3sMoB 1 bubmorexa HOK
p ' https://m.edsoo.ru/7f41c292
OCHOBBI OHOTEXHOJIOTHIY
OBIIEE KOJIMYECTBO HACOB I10 68 95

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA.

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA :

- buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Ilox pen. [Taceunuka B.B., Akimoneproe o6miectBo «M31aTenbcTBO
«IIpocBemenue». 2023 r.

METOAUYECKHUE MATEPHAJIBI J1JIS1 YUUTEJISA

- buonorwus. [Toypounsie pazpadorku. 10-11 kmaccel. ba3oBblit ypoBeHb/
[Taceunnk B. B., [lIgenos I'. I'., EbumoBa T. M., AkiimoHepHOe 00111eCTBO
«M3narensctBo «lIpocBemenuey. Jinnus xuzuu. M., 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Enunas komnekmus [{udposeix OOpa3zoBarensHbix PecypcoBy
(http://school-collection.edu.ru/).
https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexkrponHbIit yueOHUK «BroIOrHsY.
http://bio-ximik.narod.ru/bio/bio.htm - cTpoenne knerox
http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus.
http://evolution2.narod.ru/index.htm - sBosronus.
http://nrc.edu.ru/est/r4/ - Guonoruyeckas KapTuHa MUPA.
http://planete-zemlya.ru/ - ITnanera 3emis.

. http://ecologysite.narod.ru/index.html - sxomorwus.

10. http://bio-nica.narod.ru/index.html - 6uonunka

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

©CoNoOR~WDN
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