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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmsbl MO0 OMOJOTUU TEOPETUUYECKYIO OCHOBY ISl ONPEEICHUS
NOIXO0M0B K (hopMHpOBaHHUIO cojep)kaHus ydeOHoro mnpeamera «buonorus» cocraBmiu:
koHuenryanbHbie noioxenns I'OC COO o B3anM0O00yCIOBICHHOCTH LIENEH, CONEPKAHU,
pe3ynbTaToB 00y4YeHUs] U TPeOOBAaHUM K YPOBHIO MOATOTOBKH BBIIYCKHUKOB, MOJOKEHUS 00
o0lMX MeNsiX Y MPUHIUIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpennero oOmero obpa3oBanus B Poccuiickoit ®expepanuu, a TakkKe IMOJIOKEHUS O
cnenuduke Ouosoruu, €€ 3HAYCHWHW B TO3HAHUHM >KMBOW MPUPOABI M OOECHEHYeHUU
CYLIECTBOBAHMSI ~ 4eloBeYecKoro obmiectBa. CorjiacHO Ha3BaHHBIM  MOJIOKEHUSIM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu Aa€T MpEACTaBICHUE O MesIX, 00 oOmei cTpareruu
oOyueHHusi, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CpEACTBaMU YYEOHOTrO MpeaMeTa
«buonorus», ompenensier o00sf3aTeIbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacmpesiesieHne Mo paszieinaM M TeMaM, PEKOMEHAYEMYIO IOCIeI0BaTeIbHOCTh HU3YUCHHS
yueOHOTro MaTtepuajga ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKU
00pa3oBaTeNbHOTO MPOLIecca, BO3PACTHBIX 0COOEHHOCTEN 00YyYarOIINXCS.

B mporpamMMe mo OHOJOTHM TakKe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3ysibTaTaM OoOydeHus B (OPMHPOBAHUU
OCHOBHBIX  BHUJIOB  y4eOHO-TIO3HABATEIbHOM  AEATENbHOCTU/Y4EOHBIX  JACHCTBUHN
00y4Jaronuxcsi o OCBOCHUIO COJIepKaHUsI OMOJIOTUYECKOr0 00pa30BaHUsl.

B nporpamme no 6uonoruu (10—11 kinaccel, 0a30BbIi YpOBEHb) PEATU30BaH MPUHIUI
IMPEEeMCTBEHHOCTH B M3yUY€HUW OHOJOruM, Ojarojaps 4eMy B HEH MpocMaTpUBaeTcs
HAIPaBIIEHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHUS, LIEHHOCTHBIX OpHEHTAIMi JIMYHOCTH, 3KOJOTHYECKOTro
MBIIIJIEHUSI, TPEACTABICHUA O 370pOBOM 0O0pa3ze KU3HHM U OEpeKHbIM OTHOILIEHHUEM K
OKpyXaromed mpupogHoit cpene. [losromy Hapsmy ¢ w3ydeHHEM OO0IIeOMOTOTHIECKUX
TEOpHUH, a TaK)Ke 3HAHUM O CTPOCHUHU JKUBBIX CHCTEM PAa3HOTO paHTa M CYLUTHOCTH OCHOBHBIX
OPOTEKAIOUIMX B HHUX IMPOIECCOB B MpOrpaMMme MO OHMOJOTUU YACJICHO BHUMaHUE
UCIIOJIb30BAHUIO TIOJYUYECHHBIX 3HAHUI B MOBCEAHEBHOM MU3HU JJI PEIICHUS MPUKIATHBIX
3a/lay, B TOM 4Hclie: NMPOPUIAKTUKH HACIIEICTBEHHbIX 3a00JIEBAHUI 4YeOBEKa, MEJIUKO-
TEeHETUYECKOTO  KOHCYJIbTUPOBAaHUSA, OOOCHOBaHHUS SKOJOTHYECKH  II€JIeCO00pa3HOro
MOBEACHUSI B OKPYXKAIOIIEH NPUPOAHOM CpEAe, aHaIn3a BIMUSHUS XO3IMCTBEHHOU
JEeSTENLHOCTH YEJI0BEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHMSI K MPUKIIAJIHON HAMPABIEHHOCTH yueOHOTO npeameTa «bruonorus» nmpoaJuKToBaHO
HEOOXOUMOCThIO 00eCreyeHHs] YCIOBUIM JUIsl pElIeHUs OAHOM M3 aKTyalbHbIX 3a]ad
HIKOJILHOTO OHOJIOTHYECKOro 00pa3oBaHus, KoTopas mpeamnosaraet (opMUpPOBaHUE Y
0Oy4aroluxcsi ClIoCOOHOCTH aaNTUPOBATHCS K U3MEHEHUSIM JMHAMUYHO Pa3BUBAIOILIETOCA
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpenHero odiiero oopa3oBaHHs 3aHMMaeT BaxHoe mecTto. OHa
oOecnieunBaeT (popMHpPOBaAHUE Yy OOYUAIOMIUXCS MPEICTaBICHUNA O HAYYHOW KapTUHE MUDPA,
pacmpsieT U o0oOUIaeT 3HAHUA O KUBOM MpHUpoAe, €€ OTIMYUTENbHBIX NpPU3HAKAX —



YPOBHEBOW OpPraHM3alM{ M SBOJIOLMUH, CO3MAET YCIIOBMS [UIA: MO3HAHMS 3aKOHOB >KMBOM
npuponbl, (popmupoBaHUS (PYHKIIMOHAIBHOW TPAMOTHOCTH, HAaBBIKOB 3[0pPOBOTO U
6e3onacHoro oOpasa >KHW3HHU, HKOJOTMYECKOTO MBIIUICHUS, LIEHHOCTHOTO OTHOIIEHHUS K
KUBOU MPUPOJE U YEIIOBEKY.

bonbmioe 3HaueHue OMONOTMS HMMEET TaKXkKe IS PELIEHUS BOCHUTATENbHBIX H
pa3BUBAIOIIMX 337ad CpeaHEro oO0mero o0pa3oBaHUs, COLHUANMU3AINH OO0YyYarOIIUXCS.
N3yuenue Ouosiornu oOecreyuBaeT yCJIOBUS M1 (POPMUPOBAHUS HWHTEIUIEKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX ¥ MH(QOPMAIIMOHHBIX  HAaBBIKOB,  ACTETUYECKON  KYJIBTYpHI,
CIIOCOOCTBYET MHTETpallii OMOJIOTUYECKUX 3HAHUM C MPEACTaBICHUSIMU U3 IPYTUX YUEOHBIX
IpeIMeTOB, B YaCTHOCTH, (U3UKH, XUMUU U Teorpaduu. Ha3aHHbIE MOJOXKEHHUS O
npenHa3HayeHUH ydeOHoro mpenmera «buomnorus» cocTtaBuiIM OCHOBY JUIsl ONpEENICHUS
MOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUsI, MPEJACTaBICHHOTO B IporpaMmme
10 OMOJIOTHH.

Ot6op comepkanusi ydeOHoro mpeamera «buomorus» Ha 6a30BOM  ypOBHE
OCYIIECTBIEH C MO3MUIMHI KyJIbTYypOCOOOPAa3HOrO MOIXO0Ja, B COOTBETCTBHUU C KOTOPBIM
oOyuaroluecs: JOHKHBI OCBOUTH 3HAHMS M YMEHUs, 3HAYUMBbIE JJIs1 (POpMUPOBAHUS OOIIEH
KYJbTYpbI, ONPEAEISIONINE AICKBATHOE MOBEIAEHUE YEJIOBEKA B OKPYKAIOLIEH MPUPOTHON
cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHOM KM3HU U MpaKTUYECKOU aestenbHOCcTU. Ocoboe
MECTO B 3TOW CUCTEME 3HAHUW 3aHUMAIOT SJIEMEHTHI COJCPKAHUS, KOTOPBIE CIIY’)KAT OCHOBOU
11 GOpMHUPOBAHUS MIPEICTABICHUI O COBPEMEHHOI €CTECTBEHHO-HAYYHONU KapTUHE MUpPA U
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3alMU OHUOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKTypUpOBaHUE COJEpKaHUs Y4eOHOro marepuaia B MpOrpaMMe MO OHOJIOTHH
OCYIIECTBJIEHO C Yy4Y€TOM NPHOPUTETHOTO 3HAYEHUS 3HAHUM OO0 OTIMYUTENBbHBIX
OCOOCHHOCTSIX JKMBOM TMPHUPOABI, O €€ YPOBHEBOW OpraHM3aliu © HBoJouud. B
COOTBETCTBHUH C 3TUM B CTPYKTYype yueOHOTo npeameTa «bruosnorusy BbIIEIEHbI CIeIyIOue
cojaepkarenbHble TUHUK: «buosorus kak Hayka. MeTonpl HaydHOro mo3HaHUs», «Kierka
Kak Owuosormueckas cucrema», «OpraHm3m Kak Ouonoruueckas cucremayn, «Cucrema u
MHOT000pa3ne OpPraHMYECKOTO MHUPa», «IBOIIOLUS XKUBOW HPUPOIBD», «IKOCUCTEMBI U
IIPUCYIIIME UM 3aKOHOMEPHOCTI.

Lens m3yuyenus yyebHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE — OBIIaJICHUE
OoOy4aroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMM >KUBBIX CUCTEM
pPa3HOro0 paHra W MNPUOOPETEHHWE YMEHHWH HCIOJIb30BAaTh ATH 3HAHUSA I T'PaMOTHBIX
JACHCTBUI B OTHOIIEHHH OOBEKTOB >KMBOW MPHUPOABI U PEIICHUS PA3TUYHBIX >KU3HEHHBIX
poOJieM.

JlocTuxkeHue 1enu u3ydeHus yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs pelieHuEM CIEeIYIOIUX 3a0a4:

OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAHUNH O OMOJOTMYECKHX TEOPUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiIaX, CIyKaIIMX OCHOBOH Ui (JOPMUPOBAHUS
NPEACTABICHUN O €CTECTBEHHO-HAyYHOW KApTUHE MHpPA, O METOJAaX HAYYHOrO MO3HAHMS,
CTPOEHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX KMBBIX CHCTEM PA3HOTO YPOBHS OpraHH3aluH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;



dbopMupoBaHHE Yy 00YYAIOMNXCS TO3HABATEIBHBIX, HHTEIUIEKTYATbHBIX U TBOPYECKUX
CIOCOOHOCTE B MpoIlecce aHaniM3a JaHHBIX O MyTSIX pPa3BUTHS B OHOJOTHMM HAyYHBIX
B3IJISIZI0B, UJIEW U MTOAXO/I0B K M3YUYEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3aliy;

CTaHOBJICHHE Yy OOydYarommxcsi oOmel KyJabTypbl, (YHKIHOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATHh M OIICHUBATH SIBICHUS OKPY)KAIOIIETO MUPA KXKUBOU TPHUPOIBI
Ha OCHOBAHWM 3HAHUU U OTIBITA, TIOJYYCHHBIX MPU N3YUECHUU OMOJIOTHH;

dbopmupoBaHre y 00y4arOUMXCsl YMEHUN WILTIOCTPUPOBATH 3HAUEHHE OMOTIOTHYECKUX
3HAHUM B MPaKTUYECKOM JEATEIBHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHNE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEITOBEKOM KHUBOW TPHUPOJIHI,
HEOOXOUMOCTH OEpeKHOTO OTHOLICHHS K HeH, COOJIOACHHS ASTHYECKUX HOPM NIpU
IPOBEIEHUH OMOJIOTMUYECKUX UCCIEI0BaHMIA;

OCO3HAHUE IIEHHOCTH OMOJOTUYECKUX 3HAHUM AJIS MOBBIIIEHUS! YPOBHS 3KOJIOTHYECKOM
KYJBTYPHI, 7151 HOPMHUPOBAHUS HAYYHOTO MHUPOBO33PCHHS;

MpUMEHEHNEe TTPUOOPETEHHBIX 3HAHUN M YMEHHUI B TMOBCEIHEBHOMN KU3HU JJISI OIICHKU
MOCIIEACTBUIM CBOEH JEATENBHOCTH MO OTHOIICHUIO K OKpPYXKAloIIe cpene, COOCTBEHHOMY
3I0pPOBBIO, 00OCHOBAaHME U COOJIIOICHUE MEp TPOPUIAKTHKY 3a00JIeBaHUH.

B cucreme cpennero o6mero oOpa3oBanusi «buonorus», mzydaemas Ha 0a30BOM
YpOBHE, SIBIISIETCS OOS3aTENHbHBIM yU4€OHBIM MPEAMETOM, BXOMSIIAM B COCTaB MPEAMETHOU
obmactu «EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jlns w3ydeHus Ouonorud Ha 0a30BOM YPOBHE CpeAHEro o0Oiero oOpa3oBaHUs
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac
B HEJICIIIO).



COIAEPKXAHUE OBYUEHUA

10 KUIACC

Tema 1. buosiorus kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHU ¢ OOIIECTBEHHBIMU, TEXHUUYECCKUMU U JPYTUMHU
€CTECTBEHHBIMU HayKaMu, Quiiocoduei, ITUKOW, 3CTeTUKON U mpaBoM. Ponp Ouonoruu B
(dbopMHUpPOBaHUU COBPEMEHHOM HayYHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKHUX HaYK.

Meroapl TO3HaHUS KUBOM Mpuponbl (HAOIIOJEHUE, DSKCIEPUMEHT, OIHUCAHUE,
U3MepeHne, Kiraccuukanus, MOACIIMPOBAHUE, CTATHCTHYECKasi 00pabOoTKa TaHHBIX ).

JleMoHcTpanuu:

IToptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: « MeTo bl TO3HAHMS KUBOW TIPUPOJIBD».

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp30BaHWE pa3IWYHBIX METOJOB MPU W3YUECHUU
OMOTOTUYECKUX 0OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3alMS.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3yuyeHus Ouonoruu. OTIWYUE KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM u UX paszHooOpa3zue. YPOBHH OpraHU3ANUA OHOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBIA, OPraHU3MEHHBIM, IOMYJIAIMOHHO-BUIOBOU,
AKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHH ), OMOC(EPHBIA.

JdeMoHcTpanuu:

TaGmumpr 1 cxembl: «OCHOBHBIE MPHU3HAKU JKU3HW», «YPOBHU OpPraHU3ALUN KUBOU
PUPOJBD».

Oo6opynoanue: mojenb moJiekyisl JJHK.

Tema 3. Xumnuyeckuii cOCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUII ~ COCTaB  KJIETKA. XHMMHYECKHE  DJIIEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpPO3JIeMEeHThl. Boa 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMU BOJIbI U MUHEpAJIbHBIX BelllecTB B KieTke. [lonaepxkaHue OCMOTHYECKOTO
OaJtaHca.

benku. CocraB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMenumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. Y POBHU
CTPYKTYpBI OEIKOBOW MOJIEKYJIbl (TMIEpBUYHAS, BTOpUYHAS, TPETUYHAS W YETBEPTUUIHAS
CTPYKTypa). XUMHUYECKHe CBOMCTBA OenkoB. buonornueckue pyHKIuu OEIKOB.

depMeHThl — Onosiornueckue katanuzatopbl. CTpoeHue (hepMeHTa: aKTUBHBIM LIEHTP,
cyoctparHas crneuuduyHocth. Kodepmentol. Butamubbl. OtTiaudus (pepMeHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB.

VYrieBoapl: MoOHOcaxapuibl (TJIFOKO3a, pubo3a © Je30KcHpu003a), HcCaxapuibl
(caxapo3sa, JaKkTo3a) W MoOJUcaxapuibl (Kpaxmall, TNIMKOTEH, LeJuUTo03a). buonorudeckue
(GyHKLIHMH YTIIEBOJOB.

Jlunuaer: Tpurauuepuabl, (Gochomunuasl, crepouabl. ['uapodunbHO-ruaPOPOOHBIE
cBoiicTBa. buonorndeckue QpyHkiuu nunuaoB. CpaBHEHUE YTIIEBOJIOB, OCIKOB M JIUIHIOB
KaK UCTOYHUKOB SHEPTHH.



Hyxnennoseie xucnorel: JIHK u PHK. Hykimeornaer — mMoHOMEPBI HYKIEMHOBBIX
kucnot. Crpoenne u ynkuuu [IHK. Crpoenne u ¢ynkuuun PHK. Buast PHK. AT®:
CTpOeHHUE U (QYHKIIUHU.

[utonorus — Hayka o kieTke. Kierounas Teopusi — npuMep B3aUMOIEHCTBUS UIEH U
(aKkTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSI KIETKH.

Knerka kak wnenoctHas »uBas cucrema. OOmue MNpU3HAKA KIETOK: 3aMKHYTas
HapyxHas memOpana, mosiekynbl JJHK xak renernueckuit anmnapart, cucreMa CUHTe3a Oeka.

Tunel KIETOK: 3SyKapuoTHuYecKas M Mpokapuoruyeckas. OCOOEHHOCTH CTPOCHHS
npokapuotTudyeckon kieTkd. Kierounas crenka Oakrtepuil. CTpoeHuE >3yKapHOTHYECKON
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsI CTEHKA, TTIMKOKAJIUKC, UX (QYHKIUU.
[Inazmatuueckass memOpana, e€ cBoicTBa W (yHkmuu. lluTomnmasma m e€ OpraHoubI.
OnnomemOpannbie  opraHounbl  kjetku: OIIC, ammapat ['odabmkd,  JU30COMBI.
[TonyaBTOHOMHBIE OpraHOMAbl KIETKW: MHUTOXOHApPUM, TIactuibel. [IpoucxoxneHue
MUTOXOHJIpHUM U Tuiactud. Bunael miuactun. HemeMOpanHble OpraHOU bl KIETKUA: PHOOCOMBI,
KJIIETOYHBIM LEHTP, LEHTPHUOJM, PECHUYKH, XKIyTUKH. (DYHKIHHM OPraHOWUIOB KIIETKHU.
Bxurouenust.

SAnpo — perynaropHblid 1eHTp kieTku. CrpoeHue sapa: saepHas o000J0YKa,
KapHOoILIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JleMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitaen, P. Bupxos, k. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammel: «PacnpeneneHne XHMHYECKMX JJEMEHTOB B HEXHUBOW INPUPOLIE,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmumpsr u cxemsl: «Ilepuogudeckas Tabaua XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAB», «buocuHTe3 Oenka», «CTpoeHue MolieKyabl Oenka», «CTtpoeHue
dbepmenTay, «Hyknennosble kuciotel. JJHK», «Ctpoenune monekynast ATDy», «CtpoeHue
YKapUOTUYECKON KIETKN», «CTpOoeHHE >XKMBOTHOW KIETKW», «CTpOEHUE pacCTUTEIbHON
KJIETKN», «CTpOeHUE MPOKAPUOTHUECKON KIETKW», «CTpoeHHE sapa KIETKW», «YTIEBOIbIY,
«JInouaey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py/I0BaHKE JIJIsl IPOBEACHUS HAOIIOACHUH,
U3MEPEHUN,  DKCIEPUMEHTOB,  MHUKPOIIPENAPATHl  PACTUTEIbHBIX,  JKUBOTHBIX U
OaKTepHaTbHBIX KIETOK.

JlabopaTtopHble M mpakTHYecKHe padoThI:

JIabopatopHast padbora Ne 1. «M3yueHue KaTalIMTUYECKON aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMUJIa3bl WM KaTanas3bl)y».

JlabopaTtopHast pabota No 2. «V3ydeHme CTpOCHHs KJIETOK pacTeHHUH, KUBOTHBIX U
OaxTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OIMHCAHUE).

Tema 4. /KusHeaesiTeJbHOCTb KJIETKH.

O6MeH BemiecTB, WKW MeTaboau3M. AccUMWISIUSA (TUIACTHYECKUM OOMEH) U
JUCCUMUJIISIIUS (PHEPreTUYECKUid 0OMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca MeTadboIu3Ma.
Posb 3aK0HOB COXpaHEHUS BELIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.



Tunbl oOMeHa BemecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Porb pepMeHTOB B 0OMeHe
BEILIECTB U MPEBPAIICHUN SHEPTUHU B KIIETKE.

®dotocunTe3. CBetoBass M TeMmHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢oTocuHTE3a.
OddextuBHOCTE (hoTOCHMHTE3a. 3HaueHHWE (POTOCHHTE3a HJid >KU3HU Ha 3emiie. BrusHue
yCIIOBUM cpefibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHUN.

XeMocrHTe3. XeMOCHHTE3UpYIoNue OakTepun. 3HAUCHHEe XEMOCUHTE3a IS KU3HUA Ha
3emue.

OHepreTueckuii oOMeH B KieTke. PaciiensieHue BelIeCTB, BbIJCIECHUE W
aKKyMYJUPOBAaHHE DJHEPTrUU B KIETKE. OTalbl JHEPreTUYecKoro ooOmeHa. [ mukomms.
bpoxenne wu ero Buael. KuciaopogHoe okucieHHE, WIA KIETOYHOE JIbIXaHUE.
OxucaurensHoe pochopunupoBanue. IGHEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuuun marpuunoro cuHte3a. I'eHetmdeckas umHopmarnus u JIHK. Peanuzarus
reHeTHYeckor nHopManuu B kKieTke. ['eHeTuueckuil KoJl ¥ ero cBorcTBa. TpaHCKpUIIIIHS —

matpuuHblii cuHTe3 PHK. Tpancmsums — OuocunTe3 Oenka. OTambl TpaHCISAIUH.
KoaunpoBanue amunokuciaot. Pons pubocom B OuocunTese Oeska.
Hexnerounsle ¢Gopmbl xu3Hu — BUpPYChl. Mcrtopus otkpeitust BupycoB (. U.

NBanoBckuit). OCOOEHHOCTH CTPOEHUS M SKM3HEHHOTO IMKIa BUpycoB. bakrtepuodaru.
bone3nun pacreHuii, JKMBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIE BHpycamMH. Bupyc
ummyHnonepunuta uenoseka (BUY) — Bo3Oyaurens CIIMJla. OGpatHas TpaHCKpHUMIIHS,
peBepTasa u uHTerpasa. [IpodpunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, JI. . UBanosckuii, K. A. Tumupsses.

Tabmuuer u  cxembl: «Tumbl mutaswmsy, «Metabomm3m», «MHUTOXOHAPHUSIY,
«HepreTuyeckuii oomen», «Ximopomiact», «@orocunres», «Crpoenue JHK», «Ctpoenue
U (QYyHKIMOHUpOBaHHE TeHa», «CuHre3 Oenka», «['eHernueckuit kom», «Bupycoy»,
«baktepunodarn», «Ctpoenue u >ku3HeHHBIM 1Mk Bupyca CIIN/a, O6akxrepuodaray,
«Pennukamus JTHK.

O6opynoBanue: wmoaenu-anmkammu — «Yasoenne JIHK wu  Tpanckpumuus»,
«buocunTes 6enkay, «CTpoeHue KISTKN», MoJienb cTpykTypbl JTHK.

Tema 5. PazMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KiieTrounblii 1IMKJ, WU >KU3HEHHBIA UK KieTku. MHTepdaza u murtos. Ilporeccsr,
nporekatouie B uurepdasze. Pemukanus — peakuus marpuudoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAOOp — KaprOTHUIl. [IUTUIONAHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatunbl. L[UTONOTHMYECKHE OCHOBBI PA3MHOXECHHUS W HHAWBUAYATHLHOTO
Pa3BUTHS OPraHU3MOB.

Henenue xietku — muto3. Craguum muto3a. Ilponecchl, nmpoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrnYeCcKrii CMBICT MUATO34.

[Iporpammupyemasi rubesb KJIETKU — armoITo3.

@dopmbl pa3MHOXKEHHMS OpraHM3MOB: Oecrmonoe U mosioBoe. Buabl 6Gecmnosoro
pPa3MHOXXEHUSA:  JCJIEHUE  HAABOE, IOYKOBAHME  OAHO- W MHOTOKJIETOYHBIX,
copooOpa3oBaHMe, BEreTaTUBHOE  pa3MHOXKEHUEe. VICKycCTBEHHOE  KJIOHHUPOBAHUE
OpPraHU3MOB, €r0 3HAYCHUE IS CEJICKLUU.



[TooBoOE pa3MHOKEHHE, €TO OTINYHSI OT OECTIOJOTO.

Meiio3. Craauu meitosa. [Ipoueccsl, npoucxoasmnie Ha ctagusx meiio3a. [loBenenue
xpomocoM B mero3e. Kpoccunrosep. buonorndeckuii CMbICI U 3HAUEHUE ME103a.

['ameTorenes — mpoiecc 00pa3oBaHUsl MOJOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbie
JKEJe3bl: CEMEHHUKM M au4HUKM. OOpa3oBaHHWE M pa3BUTHE MOJOBBIX KJIETOK — TraMer
(cmepmaro3oun, SHIEKIETKA) — crepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHUS
SAUIEKIIETOK U ciepmaTo30u0B. OmnoaorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOPHOHAIBHOE pa3BUTHE (IMOpHUOTEHE3).
Oranbl SMOPHOHAIBHOTO Pa3BUTHs Y MO3BOHOUYHBIX KUBOTHBIX: APOOJICHHE, TacTpyJIsIus,
opraHorene3. llocToMOpuoHaNIBHOE pa3BUTHE. THMBI MOCTAIMOPHOHAIBLHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIIOCOOHBIE BBI3bIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuii. OHTOr€HE3 LBETKOBOIO PACTEHHUS: CTPOEHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JleMoHcTpanuu:

Tabmuips! u cxembl: «@OpMBI pa3MHOKEHUSI OPTaHU3MOBY, «J[BOWHOE OIJI0JOTBOPEHHE
y ILBETKOBBIX pacTeHuil», «BeretaTuBHOE pa3sMHOKEHUE paCTEHU», «JleneHue KIeTKu
O0akTepuity, «CTpoeHue MOJNOBBIX KIETOK», «CTpOEHHE XPOMOCOMBD», «KIIETOUHBIN UKD,
«Pemmkamusa JJHK», «Muto3», «Meio3», «lIpsiMoe u Henpsamoe pa3zButue», «l'ameroreHes
Yy MJIEKOMUTAIOIIUX U YeJIOBeKa», « OCHOBHBIE CTAJIUU OHTOT€HE3A.

O6opynoBanme: MUKPOCKOT, MUKporpenapaTsl «CriepMaTo30uabpl MICKOMUTAIOMIETOY,
«Slineknerka Miuekonuraromero», «KapruoknHes B kieTkax KOpeEIIKa JIyKa», MarHUTHas
Moienb-antuinkanus «Jlenenne kietkuy, moaens JJHK, Mmonens metadaznoit XpoMOCOMBI.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

JlabopatopHas padota Ne 3. «HaGmronenne Muto3a B KIIETKaX KOHYMKA KOPEITKa JTyKa
Ha FOTOBBIX MUKpOMpenaparaxy.

JlabopatopHasi pabora No 4. «M3ydyeHue CTpOEHHUS! MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy».

Tema 6. HacsienCTBEHHOCTh U MI3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuTusa TeHETHKHA. Ponp muTonoruu u
AMOpPHUOJIOTUM B CTAHOBJIEHUM TE€HETHKU. BKiaa poccHHCKUMX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeToabl TeHETUKH (TUOPHUIONIOTMYECKUN, IUTOT€HETUYECKU,
MOJIEKYJISIpHO-TeHeTuYecKuil).  OCHOBHbIE  TeHeTHYeckue  NOoHATUS. [ 'eHeTnueckas
CHUMBOJIUKA, UCIIOIb3yEMasi B CXEMaX CKpPEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJE€JOBaHUsS MPU3HAKOB, YycTaHoBieHHble [. Mennaenem.
MonorubpunHoe ckpeuBaHde. 3aKOH €AMHO0Opa3usi THOPUIOB TNEPBOTO MOKOJEHUS.
[IpaBuio AOMUHUpOBaHHUs. 3aKOH pPaCUICIUIEHUs NPU3HAKOB. [ MMOTE3a YMCTOTHI TaMerT.
[TonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHUe. 3aKOH HE3aBUCHUMOTO HACICOBAHUS IPU3HAKOB.
[{uToreHeTHUeCKNE OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS. AHATM3UPYIONIEE CKPEITUBaHNUE.
Hcnonb3oBaHre aHATU3UPYIOMIETO CKPEIIMBAHUS JJIsl ONIPEACIICHHs] TEHOTUIIA OCOOM.

CuerieHHOe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno ClemieHHOMY
HacJieJJOBaHHIO TeHOB. HapyllleHue cuerieHusi TeHOB B Pe3yJibTaTe KPOCCUHIOBEpA.



XpOMOCOMHAas1 TEOpHUS HACIIEICTBEHHOCTHU. | €eHETHUECKHE KAapTHI.

'enetnka mnona. XpOMOCOMHOE ONpeleieHUue Imona. AyTOCOMbI M  IOJIOBBIE
XpOMOCOMBI. ['OoMOramMeTHble M reTeporaMeTHble OopraHu3Mbl. HacnenoBaHue NpPU3HAKOB,
CUEIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BHBl M3MEHUMBOCTH: HEHACIEICTBEHHAs M HacleACTBeHHas. Poib
Cpeapl B  HEHACJIEICTBEHHOM W3MEHYMBOCTU. XapaKTEepUCTUKa MOJIU(UKAIIMOHHON
W3MEHUYMBOCTH. BapuanmoHHbId psl U BapuanuvoHHas Kpusas. Hopma peakiuu mpusHaka.
KosmnuecTBeHHbIE M KA4YEeCTBEHHbIE NPU3HAKM M HMX Hopma peakiuu. CBolicTBa
MOJIU(PUKALUOHHON U3MEHYHUBOCTH.

HacnenctBennas,  wiam  TEHOTUNHWYECKas,  M3MEHUYMBOCTh.  KomOwHaTuBHAs
M3MEHYUBOCTh. Mei03 M MOJOBOM mMpolecc — OCHOBa KOMOMHATMBHON H3MEHUMBOCTH.
MyranuonHass u3MeH4YnBOCTh. Kiaccubukanus MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtoTa U npuyuuHbl MyTaiuii. MyTtarenasie (akTopbl. 3aKOH TOMOJIOTUYECKHUX
pAIOB B HacyeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METO/bI T'€HETHKM YeEJIOBEKa:
reHeaJlornueckuii, OJIM3HEIOBBIM, IUTOM€HETUYECKUH, OMOXMMUYECKHUM, MOJEKYISIPHO-
reHetnueckuii. COBpEMEHHOE ONPEACIICHUE TEHOTHUIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE,
reHOTUIIHPOBaHUE, B TOM uuciie ¢ noMonibto [11[P-ananu3a. Hacnencrsenusie 3a00sieBaHus
YyelioBeKa: TeHHbIe Ooyie3HH, OO0JIE3HH C HACJIEACTBEHHOW MPEApaCcHOIOKEHHOCTHIO,
XxpoMocomHble Oosne3nu. ComaTtuueckue U TeHepaThBHbIE MyTauud. CTBOJIOBBIE KIETKH.
[lpuHuunel 3m0poBoro oOpa3za KM3HU, JIMAarHOCTHKH, MPOPUIAKTUKH U JICYEHUS
reHeTHYecKuX  Oosie3Heil.  MenuKO-TeHeTUYeCKOe  KOHCYJIbTUpPOBaHUE.  3HAayCHUE
MEIUIIMHCKOW TEHETUKHW B TPEIOTBPAIICHUM W JICYCHUH TEHETUYECKUX 3a00eBaHUN
YEJI0BEKA.

JlemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H. B. Tumodeen-
Peconckuii, H. 1. BaBunos.

Tabmumber 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 LUTOTEHETHYECKas
OCHOBa», «3aKOH pacLIEIVIEHUS ¥ €r0 LIUTOI€HETUYECKask OCHOBA», «3aKOH YHCTOThI FaMET»,
«lurubpunnoe ckpeniBanuey, «lluTomornyeckrne OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUY,
«Meno3», «B3auMoIeNCTBUE aJUICNIBHBIX TE€HOB», «l €HETMYECKHE KapThl pPACTCHUMU,
KUBOTHBIX U YeJIOBEKa», «['eHeTnka momnay, «3aKkOHOMEPHOCTH HACJIEA0BaHUs, CLIETUIEHHOTO
¢ mnomom», «Kapuotunbel YenoBeKa W KUBOTHBIX», «BHIBI  H3MEHYUMBOCTHY,
«Moaudukanmonnas u3MeHUMBOCThY», «HacnenoBanue pesyc-axtopay, «['eHetnka rpymn
KpoBW», «MyTalmoHHass U3MEHUYUBOCTbY.

O6opynoBanue: mMojaenu-anunkanun «MoHorubpuaHoe ckpenimBanuey», «HemnomHoe
JTOMHUHHUpOBaHUEY, «JluruOpuaHoe ckpemmBanuey, «llepexpéct XpoMocom», MHUKPOCKOT U
Mukpornpenapar «Jlpozoduna» (Hopma, MyTtanuu (OPMBI KPBUIBEB U OKPACKU Tena),
repOapuit «I'opox MOCeBHOW».

JlabopaTopHble U NpaKTHYECKHE PadOThI:

JlabopaTopnas pabora No 5. «M3ydeHue pe3yibTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.



JlabopatopHass pabora Ne 6. «UW3yuenne wMoaudUKAITMOHHOW W3MEHUYHUBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOW KPUBOW.

JlabopatopHass pabora Ne 7. «AHanmu3 MyTaluid y Jpo30uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaIU3 pOJOCIOBHBIX YEIOBEKAY.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak Hayka W IpoLEcC. 3apoKICHUE CENEKINU U ToMecTuKamus. Yuenue H.
. BaBunoBa o0 1IeHTpax MPOUCXOXKIEHUS 1 MHOT000pa3usi KyJIbTYPHBIX pacTeHui. LIeHTpbl
IPOMCXOKIAEHHUS TIOMAIIHUX KUBOTHBIX. COPT, mopoAa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MacCoBBI U MHIUBUYaJIbHBIA OTOOPHI B CENIEKIIUU
pacTeHuHd M KUBOTHBIX. OneHka »3Kcrepbepa. bBIM3KOPOJICTBEHHOE CKpELIMBAaHUE —
uHOpuauHar. Yncras muaus. CKpelmMBaHWe YHUCTHIX JHHWHN. ['erepo3uc, wiam TuOpuaHas
cuna. HepoactBeHHoe ckpenuBanue — aytOpuauur. OtganéHHas ruOpuauzauus M e€
ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJYyYEHHE MOJMIUIOUIOB. JJOCTHIKEHHS CeNeKIuu
pacTeHHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHOJIOTHsST Kak OTpaciib MPOU3BOACTBA. ['€HHAsi MH)KEHEpUs. DTallbl CO3JAaHUS
pexoMOunanTHOM JIHK u Tpancrennsix opranusmoB. Kinetounas mnxenepus. Kinerounsie
KYJIBbTYPBL. MUuKpOKIIOHATBHOE pa3MHOXKEHUE pacTeHui. KiionnpoBanue
BBICOKOIIPOAYKTUBHBIX CEIBCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJIOTMYECKHE U ITUUYECKHUE
npo6sieMbl. MO — reneTuduecku MOAU(PUITMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. MBaHOB.

Tabmuubl u cxembl: kapTa «LleHTpbl TPOUCXOXKIEHUS U MHOro00Opa3us KyJbTYpHBIX
pactenui», «llopoxbl JOMamHMX JKUBOTHBIX», «CopTa KYJIBTYPHBIX PacTEHHI»,
«Otnanéunas rubpuausanms», «Paboter akagemuka M. @. UpanoBay, «llomummonnusy,
«OOBEKTHI OMOTEeXHOJIOTHI, «Knerounsie KYJIbTYpbI u KJIIOHUPOBAHHEY,
«KoHcTpynpoBaHue 1 EPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJsKU TJI0JI0B U KOPHETUIOAOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUS.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/ABI U JOCTUXKEHUS CENEKIIMU PACTEHUN U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PEPMY, COPTOUCIIBITATENbHBIA YYaCTOK, B TEIIIMYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHASE OHOJIOTHS.

[Ipennoceku BOZHUKHOBEHHUS 3BOJIIOIMOHHON TEOpHH. DBOJIOIMOHHAS Teopus U e
MecTO B OMoJoruH. BiusHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUN U JPYTUX HAYK.

CBugerenscTBa 3Bomonuu. [laneoHTonornyeckue: MOCIEIOBATEIBHOCTh MOSBICHHS
BUJOB B NAJICOHTOJOTMYECKON JIETONMUCH, mepexoanbie (opmbl. buoreorpaduueckue:
CXOJCTBO U paznuyue payH u Gprop MaTEPUKOB U OCTPOBOB.



OMOpPHOIOrHUECKHEe: CXOACTBA U Pa3NU4Msi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIIOTMYHBIE, PYAUMEHTAapPHBIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHM3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX META00JIMYECKUX MyTEH y BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. JlapBuna. I[Ipennocbuiku BO3HUKHOBEHMS JapBUHHU3MA.
JIBIOKyIIME CHJIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpCOB, HEOMpEeNeNEHHAs W3MEHYMBOCTb, OOph0a 3a CyIIeCTBOBAHHE,
€CTeCTBEHHBIN 0TOOD).

Cunretruueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbIE MOJIOKEHHUS.

MukposBomtonus. [Tonynsuusa kak equHUIA BUIA U 3BOJIIOLIMH.

JIBrxymue cuibl ((hakTOphl) SBOTIONUNA BHIOB B MPpUPoJe. MyTallMOHHBIN TPOIEecC U
KOMOMHATUBHAsE W3MEHYMBOCTh. llomynsunoHHble BOJMHBI M Apeld reHoB. M3omsamus u
MUTpaLys.

EctecTBeHHbIN 0TOOp — HampaBigOMmMK GakTop 3BoOIUU. DOPMBI €CTECTBEHHOTO
otOopa.

[IpucniocoOaeHHOCT, ~ OpraHU3MOB  KaK  pe3yabTarT  3Bodouuu.  [Ipumepsr
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAMOATANITAIIUY.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHbie (OpPMBI BHI000pa30BAHMS:
reorpaguyeckoe, 3K0JIOTUYECKOE.

Maxposomornus. @opmbl sBomonNK: PuUIeTHYECKas!, TUBEPTeHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMoCTh 3BOIIOLHH.

[IpoucxoxaeHne OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienuan3anvs. AranTUBHAsS paanalusl.

JlemoHcTpanuu:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exxens, @. Mromnep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3BuTue opraHudeckoro Mupa Ha 3emiie», «3apOobIIIH
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbObI 32 CYIIECTBOBAHUEY,
«EctectBeHHBIIT 0TOOp», «MHOTOOOpa3ue CcOpTOB pacTeHuit», «MHOroobOpasue Mmopos
KUBOTHBIX»,  «[lomymsimum»,  «MyTallMOHHasE  WM3MEHYUBOCTB»,  «ApPOMOP(O3bI»,
«Mnnoananrtanumny, «O01mas nereHepanus», «/Jpmwxkymme cuibl 3Boaounn», «Kapra-cxema
mapupyta nyremectBus Y. Jlapsunay», «bopb0a 3a cymectBoBanuey, «lIpucnocodieHHOCTh
opranu3zMoBy, «I'eorpaduueckoe BU1000pa30BaHuey, « IKOJIOTHYECKOE BUA00OPA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3lMYHBIMU THUIIAMU OKpacKH, Habop
IJIOJIOB M CeMsH, KoJjuleKuus «lIpuMepbl 3allUTHBIX NPHCHOCOOJIEHHH Yy >KMBOTHBIX),
MozieNb «OCHOBHBIE HANpaBJICHUS 3BOJIOLUNY, 00bEMHAs Mozesnb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX.

buoreorpaguyeckass kapra Mupa, KoJuleKus «@DopMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTeHuil», Mozenb ammimkamus «llepekpéct XpomMocom», BIIaKHbBIE
npenapatsl «Pa3Butue HacekoMoro», «Pa3Burtue nAryukun», Mukponpemnapar «Jlpozodunay
(HOpMa, MyTanuu (hOPMBI KPHUILEB U OKPACKH Tea).

JlabopaTopHble U NpaKkTHYECKHE PA0OThI:

JIabopartopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».



Jlabopatopnass pabora Ne 2. «Ommcanue mNpHUCIOCOOICHHOCTH OpraHusmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBEeHHE M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHbl€ TPENCTABICHUS O 3apOXKACHWM KM3HU. HaydHble  rumnoressl
BO3HUKHOBEHHUSI KU3HM Ha 3emuie: aOuoreHe3 W maHcnepMmus. XUMHUYECKas 3BOIIOLUA.
AOVOTECHHBI CHHTE3 OPTraHUYECKHX BEIIECTB W3 HEOPTaHWYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKIEHNE XMUMHUYECKOW d3BoJtonuu. HadanpHble ATanmbl OMOJIOTHYECKOW SBOIOIUU.
['unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp UM BO3HUKHOBEHHUE
npoToKJIeTKU. [lepBble KIIETKM U uX 3BoJOLUA. POPMUPOBAHNE OCHOBHBIX TPYMIl KUBBIX
OPTraHU3MOB.

Pa3Butne xu3HM Ha 3emiie 1o spam M nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [lameo3oiickast spa U €€ TEepPHOabl: KEMOPUIMCKUH, OPIOBUKCKUMA,
CHIIYPUMCKHUM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TTIEPMCKHUU.

Me3o30Kckas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3o1ickas 3pa u €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBbINM, AHTPONOTE€HOBBIN.

XapakTepucTuka KJMMaTa U TeoJIOTHYecKUX mpoueccoB. OCHOBHBIE ATAIbl YBOTIOLUU
PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHuM M >KUBOTHBIX. [losiBiieHue,
PAcCUBET ¥ BBIMUPAHUE IPYII )KUBbIX OPraHU3MOB.

CucremMa  OpraHM4yeckoro MHpa Kak  oOTpaxeHue dBomound. OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIbl OPraHU3MOB.

OBOJIIOIMA YeJOoBEKa. AHTpPOIMOJOTHUS KakK Hayka. Pa3BuThe mpeacTaBleHUl O
OPOUCXOKICHUHM YesoBeKa. MeTtoabl u3ydyeHuss aHTponoreHe3a. CXOICTBa U pa3ivuMs
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETIOBEKA.

JBwxymue cwibl (akTopbl) aHTpormoreHe3a. HaciencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIEeCTBeHHBI 00pa3 JKW3HU, W3TOTOBJICHHE OPYIUN TpyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJIMM ¥ BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UETOBEK yMENbIN,
YenoBek mnpamoxoxsamui, YenoBek HeaHAEpTaIbCKUK, YenoBek pasyMmHbii. Haxonkwu
MCKOIIAeMBIX OCTaTKOB, BpEMs CYIIECTBOBAaHHWSA, OOJACTh paCIpOCTpaHEHUS, OOBEM
rOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIHS.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIIUE PAChI: €BPONEOUIHAS (€Bpa3HiicKas), HETPO-
aBcTpasioujHas (dKBaTOopHUalibHAs), MOHIOJOMIHAs (a3uaTrcKo-aMepuKaHcKas). YepTol
PUCIOCOOJICHHOCTH TPEJCTABUTEIEH YEIOBEUECKMX pac K YCJIOBHUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpurnka pacusma.

JleMoHcTpauu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. K. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuubr u  cxembl: «Bo3nukHoBenue CosiHeuHOW — cucTembl», «Pa3Butue
OpraHuyYecKoro mupay, «PacturenbHas KiIeTka», « KuBoTHas kietkay, «lIpokapuotuyeckas
KJIeTKa», «COBpeMEHHAasi CUCTEMa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEpT
CTPOGHHS  4YEJIOBEKa W  YEIIOBEKOOOpa3HhIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NaJCOHTOJIOTMYECKUX HAXOJOK MPEJKOB COBPEMEHHOTO YEJIOBEKa», «JlpeBHEWIINE JTHOaN»,
«/lpeBHue moan», «llepBpie COBpeMEHHBIE TN, «HeT0BEYECKUE PACHD).



Ob6opynoBanue: mynsxu «[Ipoucxoxnenue uenoBeka» (OIOCThI aBCTPAIONHUTEKA,
NUTEKAHTPOMNa, HEaHIEpTalblla, KPOMAaHbOHIIA), CJICMKH WIM H300paKEHUS KaMEHHBIX
opyaui EPBOOBITHOTO YeJIoBeKa (KaMHU-YOIIIEPHI, pyouua, ckpe0ia),
reoXpoHoJIoruyeckas tadnuia, Kouekus «DopmMbel COXpaHHOCTH MCKOMAEMbIX dKUBOTHBIX
U PACTECHUI.

JlabopaTtopHble M mpakTHYecKHe padoThbI:

[Ipaktuueckas padota Ne 1. «3yueHne NCKOMAeMbIX OCTATKOB PACTCHUN M YKUBOTHBIX
B KOJUJIEKITUSX).

OKCKypcHsi «IBOJIIOIMS OPraHMYECKOro MHupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIH
WJIM KpaeBeUECKUI My3€el).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

OKoJIoTHsl Kak Hayka. 3agayd M pasleibl 3KOJOTHH. MeToabl 3KOJIOTHYECKUX
UCCIIENO0BAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHuMs  OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3JYyIIHAs, IMOYBEHHA,
BHYTPUOpPraHU3MEHHAs.

Okonornueckue pakropsl. Kmaccudukamms skomorndecknx (akTopoB: aOMOTHIECKUE,
OMOTHUYECKHE U aHTpOTOreHHbIe. [IeficTBUE HKOTOrHYecKuX (pakKTOPOB HA OPTraHU3MBbI.

AbGuoTtnueckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTb. DOToNepuoansM.
[IpucnocoOneHus OpraHu3MOB K JIeWCTBHIO abuoTHyeckuX (akTopoB. buonormueckue
PUTMBL.

buotnueckue ¢akrtoppl. Buael OMOTHYECKMX B3aUMOJEHCTBUIN: KOHKYPEHIIHS,
XUIIHUYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapasutusMm, Koomepauusi, MyTyalau3M,
KOMMEHCaNU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYEHUE
OMOTHMYECKMX B3aMMOJCHCTBHI U1  CYIIECTBOBAHHUS OPraHU3MOB B  IPHUPOJHBIX
COO0O01IeCTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU MNonyasiuud. OCHOBHBIE MOKAa3aTeId MOMYJISALIHN:
YUCJIEHHOCTh, IUJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JuHaMuka
YUCJIEHHOCTY MOMYJISIUUN U €€ PEryJIsIusl.

JleMoHcTpanuu:

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, O. ['exkens.

Tabmuubr u cxembl: Kapta «llpupomnbie 30HBI 3emum», «Cpeabl OOUTaHUS
opranusMoBy», «®@ortonepuonansm», «llomynsunn», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
nonyiasiuuu uHQy3opuu-Typenskny, «lluniessie nenm».

JlabopaTtopHble M mpakTHYecKHe PadoThI:

JlabopatopHast pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTEHUN M3 PA3HBIX
MECT OOUTaHUSD.

JIabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktnueckas pabota Ne 2. «llogcuér mIIOTHOCTM MOMYyJISAUMNA pa3HBIX BUJOB

pacTeHum».
Tema 4. Coo011ecTBa M DKOJOTNYECKNE CHCTEMBI.
CoobmiectBo  opraHu3mMoB — OuoneHo3. CTpykTypsl  OuWolleHO3a:  BHUIOBAas,

npoCTpaHCTBEHHasA, Tpoduueckas (nuuienas). Bugasi-nomuHanTsl. CBsizu B OUOIIEHO3E.



DkoJsornueckne CUcTeMbl (3KocucTembl). [loHsATHE 00 SKOCHMCTEMe W OMOTEOIeHO3e.
OyHKIMOHANBHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEIYLEHTHIL.
KpyroBopot BeliecTs U MOTOK 3HEPIHHM B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBsle 1enu u cetd. OCHOBHBIE MOKa3aTeld 3KOCHUCTEMBI: OHoMacca,
OPOAYKIHUA. DKOJIOTMUECKUE MUPAMUJIbL: MPOAYKIMH, YACIEHHOCTH, Onomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPETYIILus, pazButue. CyKieccus.

[Ipuponnbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCHCTEMa XBOMHOTO WM
MIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. bruonoruyeckoe u
XO03SIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne  kak  ¢akrop  ycroiumBoctHm  dkocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emMIie.

Yuenue B. W. Bepuanackoro o 6uocdepe. ['panuiipl, coctaB U cTpykTypa 6mochepsl.
Kuroe BemecTBo U ero GpyHkuuu. OcodeHHOCTH OrMochepbl Kak rio0alTbHOM KOCUCTEMBI.
JlnHamudeckoe paBHOBECHE B 0OpaTHast CBs3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOTCOXMMHUYECKHE IUKJIBI 3JEMEHTOB (yriepojaa, a30Ta).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuectBO B Ouochepe 3eMiau. AHTpPONOTeHHbIE H3MEHEHUsT B Ouocdepe.
I'moGanpHbIE HKOJIOTUUECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE MPUPOAbBI U uejoBeuecTBa. CoxpaHeHHe OMOpPa3zHOOOpa3Us Kak
OCHOBa ycroilunBocTH Ouocdepsl. OCHOBa pPAlMOHANIBHOTO YNPABICHUS MPUPOIHBIMU
pecypcaMi U UX UCHOJIb30BaHUE. JJoCTHXeHUsT OMOJIOTUY U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnackuii.

Tabmumsrt u  cxembl: «[lumessle nenu», «bUOLIEHO3: cOCTaB M CTPYKTypay,
«IIpupoansie coobmectBay, «llenn nuranus», « Jkojgoruueckas nupamuaa», «buocdepa u
YeJloBeK», «IKOCHUCTEMA IIMPOKOJIMCTBEHHOTO Jieca», «IKOCHCTEMa XBOMHOro Jecay,
«buornieHo3 BomoéMay, «ArpoueHos», «lIpuMepHble aHTpPOMOreHHBIE BO3JACHCTBUS Ha
npupony», «BakHenmme UCTOYHUKH 3arpsA3HEHMs BO3JyXa M I'PYHTOBBIX BOnm», «IlouBa —
BaKHEHIas cocrtapisitomas ouocdepo», «Daktopsl aerpananuu mouBy», «llapHUKOBBIM
ahdekty, «DakTopel paJUOaKTUBHOrO 3arpsizHeHuss Ouochepr», «OOmEas CTpyKTypa
ouocheprl», «PacnpoctpaneHue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B buochepe», «KKpyroBopor a3ora B pupoe.

O6opynoBanue:  Monenb-amminKanuss  «Tunmuunele  OMOLEHO3bl»,  repOapuii
«PactutenpHple  cooOmecTBay, koiekuuu «buomeHo3», «Bpemutenum BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJbTYp», TepOapuu U KOJUIEKIMHU pACTeHUH U KUBOTHBIX,
OpUHAAJIeKAIIMEe K pa3HbIM HSKOJIOTMUECKUMM TIpynmnaM ojHoro Buja, KpacHas xuura
Poccuiickoit @eneparuu, n300pa>keHUs] OXpaHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA ITPOI'PAMMEI 110 BMOJIOI'N HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBiMBalTCs TpeOOBaHHMS K pe3yibTaTaM OCBOCHUS
OOyJaroIMMuUCs  MOporpaMM  CpelmHero  obmiero  oOpa3oBaHMs:  JTUYHOCTHBIM,
METaNpeIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJ/IBTATDBI

B cTpyKType NTUYHOCTHBIX pe3yJbTaTOB OCBOCHUS IpeaMera «bhoJorus» BbLAECICHBI
CJIEIYIOLIME COCTaBIIAIONIME: OCO3HAHHE OOYYAIOUIMMUCS POCCUUCKONW TIpaKIaHCKON
UJICHTUYHOCTH — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPENEIEHHUIO,
HaJM4Me MOTHBAIMK K OOYYEHHWIO OMOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX
yOXKJIEHUI JTUYHOCTA Ha OCHOBE KIIOUEBBIX IIEHHOCTEHM W WCTOPUYECKUX TPATUIIAN
pa3BUTHS  OMOJOTMYECKOTO 3HAHUSA, TOTOBHOCTh M  CIOCOOHOCTh  OOy4aromuxcs
PYKOBOJCTBOBAaTbCA B CBOEH JIEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTaHOBKAaMHU,
OPUCYIIIUMHA ~ CHCTEME  OHMOJIOTMYECKOTO  O00pa3oBaHUs, HAJIMYUE  IKOJOTHYECKOTO
MIPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH KU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «bHoIorus» QOCTUTratoTCs B €IUHCTBE
yueOHOM M BOCHHUTATENIbHOM JESTENbHOCTU B COOTBETCTBUU C TPaJAUIIMOHHBIMU
POCCUHCKUMH  COLIMOKYJIBTYPHBIMH,  UCTOPUYECKMMH U  JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSTHIMUA B OOIIECTBE MIPaBUIAMU U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT
nmpoueccaM CaMONO3HAHUSA, CAMOBOCIHMTAHHUS M CaMOpPa3BUTHUS, PAa3BUTHS BHYTPECHHEU
MO3UIMY JINYHOCTH, NATPUOTU3MA, YBAXKEHHUS K 3aKOHY U IIPABOIOPSAKY, YETOBEKY TPpyla U
CTapilieMy IOKOJICHHIO, B3aUMHOTO YBa)KEHHs, OEpPEeKHOrO0 OTHOILIEHUS K KYJIbTYpHOMY
HACJICAUIO U TPAIULIMSAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickon @enepannu, Mpupoae u
OKpYXarouieu cpeae.

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHUS YydeOHOTO mpenmera «buomorus» TOKHBI
OTpaxaTh FTOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIIMXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOMN
BHYTPEHHEW MO3ULHEH JIMYHOCTH, CHCTEMON UEHHOCTHBIX OpPHUEHTAlMH, ITO3UTHUBHBIX
BHYTPCHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
00II1ecTBa, PaCIIUPEHNE KUZHEHHOTO OMBITA U ONBITA JIEATEILHOCTH B TIPOIIECCE PeaTU3aIluu
OCHOBHBIX HalPaBJICHUN BOCIIUTATEIBHOM AEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULIMM OOyYaromierocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJI€HA POCCHIICKOr0 OOIIECTRA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, yBaXEHHWE 3aKOHA
IPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MPH CO3JAAHUHM YYEOHBIX
MIPOCKTOB, PEIICHUU Y4YEOHBIX W TI03HABATEIHHBIX 3a/1a4, BBITIOJHEHUU OMOJOTHYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO TO3WIMIO IO OTHOIICHHWIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;



YMEHUE YYUTHIBATh B CBOUX JEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJIEd C pPa3sHbIMU YOEXKICHUSIMH, KyJIbTYPHBIMU LEHHOCTAMHU U
COLIMAJIBHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
NIO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 33/1a4, YBAXKUTEJIBHOTO OTHOIICHUS K MHEHHIO
OMIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTbh K TYMAHUTAPHON U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  POCCUMCKOM  TIpakIaHCKOW HWJEHTUYHOCTH, NATPUOTHU3MA,
YBaXKEHHS K CBOEMY HapoJay, YyBCTBAa OTBETCTBEHHOCTHU Iepel PoauHou, ropaoctu 3a cBOM
Kpaii, cBOO PoauHy, CBOM SI3bIK U KyJbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHALIMOHAIIBHOTO
Hapojaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUI0O W NaMATHUKAM IPHUPOJBI,
NOCTHXEHUAM Poccun B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUUCKUX YYE€HBIX B CTAHOBJIEHUE W Pa3BUTHE
OMONOTUH, MOHUMAaHMs 3HAYEHUs OHOJOTMU B TO3HAHMM 3aKOHOB MPHUPOIBI, B >KU3HU
YeJI0BEKa M COBPEMEHHOI'O O0ILECTBA;

uaeitHas  yOexJAEHHOCTb, TOTOBHOCTh K CHyKeHMIO M 3amure (OreyecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX ICHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEICHUS;

CHOCOOHOCTh ~ OLIEHMBAaTh CHUTYallMl0 M [PUHUMATh OCO3HAHHBIE peElIeHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pPOJUTENSM, CO3JaHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOI'O TPHUHSATHS LEHHOCTEM CEMEUHOW >XU3HU B COOTBETCTBHM C TPAIULMUSIMHU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOILICHUI;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE NIPOSIBIATH
KaueCcTBa TBOPUYECKON JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHUA, GOPMHPOBAHHMA KYJBTYPbI 3I0pPOBbA M
3MOLMOHAJBHOIO 0J1ArONMOTy YU

NOHMUMaHUE M peaau3alus 3740pOBOro M 0Oe3omacHoro obOpasza >KU3HU (370pOBOE
NUTaHUE, COOJIOIEHUE TUTUEHUYECKHUX MTPaBUJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN
U OTAbIXa, peryispHas Qusuueckas aKTHUBHOCTH), OEpEXKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIECHUS K COOCTBEHHOMY (DHM3HUECKOMY U MICUXHUECKOMY 3/10POBBIO;

NOHUMaHUE I[IEHHOCTU MpaBUJ MHIWBHUAYAJIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOACH;



OCO3HaHUE MOCIEACTBUM U HENPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOIECHUS AJIKOTOJIs,
HapKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIIUTAHNS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTh K aKTUBHOM  JEATEIBbHOCTH  TEXHOJOTMYECKOM U COLMAJIbHOM
HaMpaBJIE€HHOCTH, CIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEJIBHO BBIITOJIHATD
TaKyIO JACSITeIbHOCTD;

MHTEPEC K Pa3IMYHBIM cepaM MpoecCHOHATbHOMN e TeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIM BbIOOp Oyaymield mnpodeccun M peanu30BbIBATE COOCTBEHHBIE KU3HEHHbBIC
IUIaHbI;

TOTOBHOCTB U CITIOCOOHOCTh K 0OPa30BaHMIO M CAaMOOOPA30BAHUIO HA MPOTSKEHUH BCEil
KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTMYECKU 1I€JIECO00pa3HOE OTHOLIEHHE K IMPHUPOAE KaK HCTOYHMKY JKU3HM Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBILICHUE YPOBHS AKOJIOTMUYECKOM KYJIbTYphl: MPHOOPETEHUE OMbITA TIIAHUPOBAHHUS
MOCTYIKOB U OLIEHKU WX BO3MOXHBIX MOCJEICTBUMN JJIs1 OKPYKAIOIICH Cpe/ibl;

OCO3HaHUe I100a1bHOI0 XapaKTepa dKOJOIrMUYECKHUX IPo0JIeM U IyTeN UX pelIeHMs;

CIIOCOOHOCTBh HCIIOJIb30BaTh IMPUOOpETAEMbIE IPU H3YYEHUHM OWOJIOTMM 3HAHUS U
YMEHHSI TIPpU PELIECHUM MpOOJEM, CBSI3aHHBIX C PAalUOHAIBHBIM IPUPOAOIOJIB30BAHUEM
(cobnroienne mpaBuil MOBEJACHUS B MPUPOJIE, HAMPABIECHHBIX Ha COXPAHEHHUE PABHOBECHUS B
AKOCUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OMOChEpHI);

aKTUBHOE HENpPUATHE EHCTBUM, IPUHOCAIIMX BpEJ OKpYXKarolled NMpUpPOJHOU cpene,
yMEHHUE IPOrHO3UPOBATh HEeOJaronpusaTHbIE IKOJIOTUYECKUE HOCJIEICTBUSA
IPEAIPUHUMAEMBIX JEUCTBUU U ITPEAOTBPALIATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHYECKOIO MBILIUICHUS, 3KOJOTHYECKONW KYJbTYpHI, OIbBITa
AESITEIbHOCTH DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCSI UMH B
[I03HAaBaTEJIbHOM, KOMMYHUKATUBHON M COLIMAJIbHOW NMPAKTUKE, TOTOBHOCTU K YYacTHIO B
IPAKTUYECKOH EATEIbHOCTH KOJOTNYECKON HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs HAyKM U OOIIECTBEHHON IpPAaKTUKH, OCHOBAHHOIO Ha JHajore KyJjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUMKYJIBTYPHOM MUDE;

COBEpPUICHCTBOBAHNUE  SI3bIKOBOM M YMTATENbCKOM  KyJIbTYpbl Kak CpEACTBa
B3aMMOJICHCTBHS MEXIY JIOAbMH U IMO3HAHUS MUDA;

NOHMMAaHUE CeUU(PUKN OMOJIOTUU KaK HAayKd, OCO3HaHHs €€ poiu B (HOPMHUPOBAHHUU
palMOHAJIBHOIO HAYYHOTO MBIIIEHUS, CO3JaHUM LEJOCTHOrO IpPEACTaBICHUS 00
OKpY)KaIOIIEM MHUpPE KaK O €IUHCTBE IPHUPOJbI, 4YeJOBEKa M OOLIeCTBa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWMOJOTHHM I COBPEMEHHOW  IUBUIIM3AILUU:
o0ecrieyeHruss HOBOI'O  ypPOBHS  pa3BUTHSL  MEOUIMHBI, CO3/laHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pelaTh PECYpCHbIE MPOOJIEMBl Pa3BUTHS YEJIOBEYECTBA,
MOUCKA MyTeH BbIXO/AA U3 INI00AJIbHBIX IKOJOTHYECKUX MPpoOIeM U odecnieueHus rnepexoaa K



YCTOMYUBOMY Pa3BUTHIO, DPALMOHAJIBHOMY HCIIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U
(OpMHPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aWMHTEPECOBAHHOCTh B TIOJYYECHUW OWOJIOTHYCCKMX 3HAHWW B IEJAX IOBBIIICHHS
oOmiell  KyJbTypbl, €CTECTBCHHO-HAyYHOW TI'DaMOTHOCTH, KaK COCTaBHOW  4YacTH
(GYHKIIMOHAILHOW TPAMOTHOCTH 00y4YarouXxcs, POpMHUPYEMO IPU U3yUECHUH OUOJIOTHH;

MOHUMaHHUE CYITHOCTH METOJIOB TO3HAHUS, MCIOJb3YEMbIX B €CTCCTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy9aeMble 3HAHWS I aHaiW3a W OOBSICHCHUS SIBICHUN
OKpY’KafoIIIero MUpa M MPOUCXOAIIMX B HEM M3MCHCHHM, YMEHHUE JIeNaTh 00OCHOBAaHHBIC
3aKJI0YCHHUS HA OCHOBE HAy4YHBIX (PAKTOB M HMMEIONIUXCS JAHHBIX C IEJIbI0 MOTyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIb30BAaTh OMOJOTHYECKHE 3HAHWS IS PEIICHHS
po0JIeM B PealTbHBIX )KU3HCHHBIX CUTYAIIHSX;

OCO3HaHHWE IEHHOCTH HAyYHOU JESITeIbHOCTH, TOTOBHOCTh OCYIICCTBIIATH IMPOCKTHYIO
Y MCCIICIOBATEBCKYIO ACSITEIBHOCTh HHANBHUYAIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJy4EHHUIO HOBBIX 3HAHWUH IO OWOJIOTMM B COOTBETCTBUU C KHU3HECHHBIMH
MOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS y4€OHOTO MpeaMeTa « bruosiorusy BKIIOUYAIOT:
3HaUUMBbIE I (POPMHUPOBAHUS MHMPOBO33PEHMSI OOYYAIOUIUXCS MEXKIUCIUTUITMHAPHbBIE
(MexxmpenMeTHbIe) 00IeHayYHbIE MOHATHS, OTPAKAIONIUE IETOCTHOCTh HAYYHON KapTHHBI
MHUpa U CriennPpUKy METOJA0B TTO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJIEHUE, TMPOIECC, CUCTEeMa, HayyHbld (akT, TMNPUHLHUI, TUIOTE3A,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHUs, UCCIIEA0BaHNE, HAOIIOIEHNEe, U3MEPEHUE, IKCIIEPUMEHT U
IpYyTuX), yHUBEpPCAJIbHBIC Yy4eOHbIE MACHCTBUSA (MTO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
peryisTuBHBIE), obecreunBaronye (opMupoBanre (YHKIIMOHATLHON TPAMOTHOCTH U
COIMAIbHOW KOMIIETEHIIMU OOYYaIOMIUXCs, CIIOCOOHOCTh OOYYarOMIMXCS HCIOJIb30BATh
OCBOCHHbBIE MEXIUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI U YHUBEPCAJIbHbIE YUeOHbIE
JIEVCTBUS B MIO3HABATEIILHON U COLIUAIIBHOM MPAKTHUKE.

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero oopa3oBaHUs
JIOJKHBI OTPAXKATh:

OBiaieHue YHMBEPCAJbLHBIMH Y4eOHbIMM O3HABATEIbLHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENHbHO (DOPMYIUPOBATh U aKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIH30BaTh TPHU OCBOCHUHM 3HAHWUN MPUEMBI JIOTMUYECKOTO MBIUICHUS (aHanm3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukaiuu, 00O0OIIEeHHS), PACKPHIBATh CMBICI OHOJIOTHUYECKUX
MOHATUN (BBIACNATh MX XapakTEpHbIC MPU3HAKH, YCTAHABIMBATh CBA3U C JAPYTUMU
MIOHSATUSIMU);

OTIpENIeNATh LEeNN NeATeLHOCTH, 3a/laBasl MmapaMeTphl U KPUTEPUU UX JTOCTHKCHHS,
COOTHOCHUTH PE3yJbTaThl IEITEILHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;



UCII0JIb30BaTh OMOJIOTUYECKHE TOHSTHUS AJi1 OOBSICHEHUs (PAKTOB U SIBICHHUM >KUBOM
TIPUPO/IBI,

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHbIC, ICAYKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITh ~ 3aKOHOMEPHOCTM M NIPOTUBOPEYMs] B  PACCMATPUBAEMBIX  SIBICHUSX,
(GbOopMyIMpPOBaTh BHIBOJIbI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA JJI MPECTABICHUSI CYIIECTBEHHBIX CBS3€i
W OTHOIICHWA B HM3y4aeMbIX OMOJOTHMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHM Pa3HOTO
pOJia, BBISIBIICHHBIX B PA3IMYHBIX HHHOOPMAITMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIaH pEIICHUS MpoOJeMbl ¢ YyY4€TOM aHaluM3a HMMEIOLIUXCS
MaTepHUAIbHBIX U HEMAaTEepUAJIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LEISIM,
OIICHUBATh PUCKHU MOCIEICTBUI 1€ TEIbHOCTH;

KOOPJIWHUPOBATh W BBIMOJHATH PAa00Ty B YCJIOBHUSX PEAIbHOTO, BUPTYAIHHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TPU PEUICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbI€e HCCIeI0BaTEIbCKHE NeiliCTBUSA:

BIIAJICTh HABBIKAMHM  y4EOHO-HCCIIEJOBATEIIbCKOM W  TMPOCKTHOW JIESITEIbHOCTH,
HaBbIKAMM pa3pelleHus] Mpo0sieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB pEHICHUS TMPAKTHUYECKUX 3a/lay, MPUMEHEHUIO Pa3JIMYHBIX METOJI0B
MO3HAHUS,

HCIIOJB30BaTh PA3JUYHbIE BUAbI JAEATEIBHOCTA MO MOJYYEHUIO HOBOIO 3HAHUSA, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO I TPUMEHEHHUIO B yU€OHBIX CHUTYAIUSIX, B TOM YHCIIE TTPU
CO37IaHUU YYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

dbopMHpOBaTh HAy4YHBI THUI MBIIUICHHS, BIAJAETh HAYYHOW TEPMUHOJOTHUEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7ja4l B 00pPa30BaTEIBHON NEATEILHOCTH U
AKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TTPUYUHHO-CJIEICTBEHHBIE CBA3M M aKTyaJu3MpOBaTh 3aJlayy, BbIABUTAThH
runore3y e€ pelieHusi, HaXOAWTh APTYMEHTHI ISl JI0Ka3aTelbCcTBA CBOMX YTBEPKICHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHaJIM3UPOBaTh IMOJYYECHHBIE B XOJ€ PEIICHUS 3aJayd pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIMsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LI€JICHANIPABICHHBIM MOUCK MEPEHOca CPEJICTB U CIOCOOOB JEHCTBUA B
poeCCUOHAIIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IIO3HABATEIBHYI0O W MPAKTHYECKYI0 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeJJiaratb OPUTHMHAIbHBIE MOIXOJbl U PEIICHUS, CTaBUTH
MPOOJIEMBI U 33/1a49H, JIOMTYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undpopmanmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMaIK (TeKCTe yueOHOro nocoous,
HAy4YHO-TIOMYJISIPHOM ~ JIUTEpaTrype, OUOJOTMYECKUX  CJIOBapsAX M CIPABOYHUKAX,



KOMITBIOTEPHBIX 0a3ax AaHHBIX, B MHTepHeTe), aHanu3upoBaTh MHPOPMALUIO PA3TUYHBIX
BUIOB # (GOpPM TIPEICTABICHUS, KPUTHYECKH OIEHWBAaTh €€ JOCTOBEPHOCTh U
HETIPOTHUBOPEYNBOCTH;

bopMyIupOoBaTh 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOJbI MPU TOUCKE U OTOOpE
Oounonoruyeckoi nHpopmaIuu, HeoOX0IMMOM /1JIs BBHITIOJIHEHHS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3TMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHUYECKON
uHopManu (cxemsl, rpadyKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAyUYHBIM $3bIK B KauyecTBE CpEACTBA IpH paboTe ¢ OHUOIOrHYEeCKOM
uH(popMaImen: MPUMEHATh XUMAYECKHE, (PU3NIECKUE U MATEMAaTHYECKUE 3HAKU U CUMBOJIBI,
dbopmynbl, ab0OpeBUaTypy, HOMEHKIATYPY, HWCIOIb30BaTh W MPE0oOpPa30BBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BJaJI€Th HAaBBIKAMHU pACIO3HABAHUS M 3allMThl WHGOpMAIUK, HHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OByajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY JI€HCTBUSIMU:

1) oO1menmue:

OCYUIECTBJISITh KOMMYHHMKAllMd BO BceX cdepax >KU3HU, aKTUBHO Y4acTBOBAaTh B
JManore WM JUCKYCCUHU IO CYHIECTBY OOCYXJaeMoW Tembl (yMEHHUE 3a7aBaTh BOIPOCHI,
BBICKA3bIBaTh CYKJICHHS OTHOCHUTEJILHO BBINOJIHEHUS MpeiaraéMoi 3a7add, YYUThIBATh
WHTEPECHI U COTIIACOBAHHOCTH TO3UIUHN APYTUX YYACTHUKOB JIHAJIOTA WU JUCKYCCHUH);

pacmo3HaBaTh HeBepOaTbHBIC CPENCTBA OOIICHUS, MOHMMATh 3HAYCHHUE COIMATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallud, YyMETh CMAr4yaTh
KOH(MJIMKTHI U BECTU NIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMH CIIOCOOAMU OOIIEHUS W B3aMMOJICHCTBHSI, TOHUMATh HAMEPECHHS
JAPYTUX JIOJIeH, TPOSBIATh YBOKUTEIHLHOE OTHOIICHHUE K COOECENHHKY U B KOPPEKTHOMN
dbopme GopMyITHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

2) coBMecCTHasl 1eSITeJIbHOCTD:

MOHUMATh W HWCIIONBh30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAYaTbLHON pabOTHI
OpU pEHIeHUH OMOJIOrMYecKoil MpoOjeMbl, 000CHOBBIBATH HEOOXOIUMOCTh NPUMEHEHUS
rpynnoBbIX (OpM B3aUMOJEHCTBUS NPU PellIeHUH Y4eOHOM 3a/1au;

BbIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JIEUCTBHUI C YYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)XJI0T0 YjeHa KOJJICKTHUBA,

MPUHUMATH IIEJIM COBMECTHOHN NEATeIbHOCTH, OPTraHW30BBIBATH U KOOPIWHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JACHCTBUU, PACIpPENEIATh POJIA C YUETOM
MHEHUH yYaCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOTO0 YyYaCTHHKA KOMAHABI B OOIIHiA
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE MTPOEKTHI, OLIEHUBATH UJEH C MO3UIIMUM HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYNMOCTH;



OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJICHHUE B PA3JUYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakKEHHE, ObITH MHUIIMATUBHBIM.

OByaieHHue YHMBEPCAJbHBIMH PeryJISTHBHBIMHU AeHCTBUAMMU:

1) camoopranusanus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISBICHUS MPOOJEM M MX PEIIeHUs B
KU3HEHHBIX U YUYEOHBIX CUTYaLIUSIX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKHX 3HAHWM IIeJIEBBIE M CMBICIIOBBIE YCTAaHOBKU B
CBOMX JEUCTBUAX M IOCTYINKAxX 10 OTHOUIEHHUIO K XHUBOW NIPUPOAE, CBOEMY 3I0POBBIO U
30POBBIO OKPYKAKOLIUX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATENIbHYIO JI€SITEIbBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYyITUpOBaTH COOCTBEHHBIC 33/adyud B 0OpPA30BATEIBLHON MACSITEIBHOCTH U
KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEHICHHs MpoOJeMbl ¢ Y4YETOM HMEIOUINXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHU;

NABATh OLICHKY HOBBIM CUTYaLHsIM;

paciupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JenaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTHh 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO W MPOSIBICHUIO HIMPOKOW HPYIULMUA B Pa3HBIX
00JacTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTh, OLICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LETSM;

BJIQ/ICTh HAaBBIKAMU [103HABATEIbHOM pPEQIEKCHH KaK OCO3HAHHS COBEpIIAEMbIX
JNEUCTBUI W MBICIMTENBHBIX IPOLECCOB, MX PE3YJbTATOB M OCHOBAaHUM, HCIOJIb30BaTh
npuémbl pedrekcuu A OLIEHKH CUTYalllH, BHIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTATOB ACATEIbHOCTH;

3) npuHATHE Ce0A ¥ APYTUX:

NPUHUMATD ce0sl, MOHMUMasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBaATh CIIOCOOHOCTh MTOHUMATh MUP C MO3ULIMU PYTOro YeloBeKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpenmerHble pe3ynpTaThl ocBoeHus mnporpammel COO mno Ouosornn Ha 0a30BOM
YpOBHE BKJIIOYAIOT CHeU(puUecKe A ydeOHoro npeamera «buonorusy HaydHble 3HAHMS,
YMEHHS U CIOCOOBI ICUCTBUN MO OCBOCHHIO, MHTEPIIPETALUUA U MPEOOpPa30BaHUIO 3HAHUIA,
BU/Ibl JACSATEIBHOCTU 10 MOJYYEHHUIO HOBOTO 3HaHUSA M NPUMEHEHHUIO 3HAHUN B Pa3iIUYHBIX
YyUEOHBIX CUTYyalUsIX, @ TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX C OMOJIOTHEM.
B mporpamme npenMeTHbIe pe3yabTaThl IPEACTaBICHbI M0 TOAaM 00yUYeHHS.



[IpenMeTHble pe3yabTaThl OCBOEHHUS ydeOHOTO Tipeamera «buosorus» ¢ 10 knacce
IOJDKHBI OTpakaTh:

chOpMUPOBAaHHOCTh 3HAHUM O MECTE M POJM OHOJOTHUM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTUHBI MUPA U
HAyYHOTO MHUPOBO33PEHHS, O BKJIAJl€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIIOTOB B Pa3BUTHE
Onosoruu, QyHKIIMOHATLHON TPAMOTHOCTH YEJIOBEKA JIJISI PEIICHUS KU3HCHHBIX 3a/1a4;

yYMEHHE pacKphIBaTh COJEp)KaHHE OWOJIOTMYECKMX TEPMHHOB M TOHSATHUN: XU3Hb, KIIETKa,
opraHusm, Meradoyin3M (0OMEH BEHIECTB U IPEBpAIllCHUE SHEPTHH), TOMEOCTa3 (CaMOperyJisius),
ypOBHEBas opraHu3anus KUBBIX CUCTEM, CaMOBOCITPOU3BEICHUE (penmpoaykius),
HACJIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHHE H3jaratb OHOJIOTUYECKHE TeOopuH (KIETOYHAs, XPOMOCOMHAs, MYyTal[MOHHAs,
LEHTpaJibHasl J0rMa MOJEKyJIApHOW Ouosorun), 3akoHel (I. Mennpens, T. Moprana, H. W.
BasuiioBa) u yuenus (0 LIeHTpaX MHOro0Opas3usi U MPOMCXOXKIEHUS KyIbTypHbIX pactenuit H. U.
BagsuoBa), onpeensTe rpaHullbl KX TPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHE BIaJ€Th METOJaMU HAyYHOTO MO3HAHUS B OHOJOTHMHU: HAOIMIOJEHUE U OINHUCAHUE
KHUBBIX CHCTEM, TPOIECCOB U SBICHH, OpraHM3alMsg © TPOBEICHUE OUOIOTUYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBJICHUE 3aBUCUMOCTU MEXIY HCCIEIYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHUE MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHATUM, TEOPU
Y 3aKOHOB, YMEHHE JIeJIaTh BbIBOJIbI HA OCHOBAHUU ITOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKKM BUPYCOB, KJIETOK NPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BEUIECTB U
MpEBpaIIeHUs] SHEPrHuH B KJIETKe, (HOTOCHMHTE3a, TIACTHUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MeEHO03a, OIUIOJOTBOPEHMS, PAa3MHOKEHHS, HHAMBUIAYAIBHOTO Pa3BUTHUS
opranusma (OHTOTeHE3);

yMEHHE NPUMEHITh IMOJYYCHHbIE 3HaHUS [JIs1 OOBACHEHUS OHMOJOTHYECKUX IPOLECCOB U
SIBJICHUH, JJIsl IPUHSTHUS MPAKTUYECKUX PEUICHUN B MOBCEAHEBHOM >KM3HU C LIENbIO OOecrieyeHus
0€30MaCHOCTH CBOETO 3/I0POBbS M 3/10POBbsI OKPYKAIOIIUX JOJEH, COOII0IEHNsT HOPM I'PaMOTHOTO
MOBEJICHUSI B OKpY)KAlolel NpUpOJHON cpede, MOHMMaHUE HEOOXOJUMOCTH HCIIOJIb30BaAHUS
JOCTHKEHUN COBPEMEHHOM onosioruu u OMOTEXHOJIOTHIA s PaLMOHAIBHOTO
MIPUPOIONOJIB30BAHNS;

YMEHHUE pellaTh »BJEMEHTApHbIE TEeHETUYECKHE 3aJayd Ha MOHO- M JAUTHOpUIHOE
CKpelllMBaHKe, CLIETIEHHOE HaclleJOBaHUE, COCTABISATh CXeMbl MOHOTHOPHUIHOTO CKPEUIUBAHUS JIJIs
MpeCcKa3aHusl HacIeJOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHSITH JJA0OpATOPHBIEC U MpaKTUYecKue paboThl, COOII0IaTh MpaBuiia Mpu paboTte
C Y4EOHBIM U JIaDOpAaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OICHUBATh M HMHTEPIPETHPOBATh HH(OpMAIMIO OHOJIOrHYECKOro
COJIEpP’KaHMs, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS W3 PA3NIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoil MH(OpMAIMK, HAYYHO-TIOMYJSPHbIE MaTepHalibl), ATHUYECKHE AaCMEKThl COBPEMEHHBIX
UCCIIeI0BaHUM B OMOJIOTUU, MEULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03[aBaTh COOCTBEHHbIE MHCbMEHHBbIE M YCTHbIE COOOIIeHHs, 00001mas
OMOJIOTUYECKYI0 MH(DOPMAITNIO W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO MCIOJB30BaTh TOHATHWHBIN
anmnapat OMOJIOTHUH.

IIpenMeTHble pe3yabTaThl OCBOEHHUs ydeOHOTo mipeamera «buonorus» ¢ 11 knacce
JIOJIKHBI OTPpaKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJOTHUU B CHCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa



U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-OMOJOTOB B
pa3Butue Ouonoruu, GyHKIIMOHATIHLHOW T'PAMOTHOCTH YEJOBEKA IS PEIICHUs >KU3HEHHBIX
3ajady;

YMEHHUE pacKpbIBaTh COJAEpKaHUE OHOJIOTMUYECKMX TEPMUHOB M TIOHSTHM: BHU],
nonyJsusi, TeHOMOH, DJBOJIOLMUS, JBWXKYymHE CHiIbl  ((aKTOphl)  SBOJIOIMH,
IPUCIOCOOJICHHOCTh ~ OPTaHM3MOB,  BHJA000pa30OBaHHE,  JIKOJOTHYECKHE  (PaKTOpHI,
HKOCHCTEMA, NPOAYLEHThl, KOHCYMEHTBI, PEIyLEHTHI, LENU MUTaHHs, 3SKOJIOrHYecKas
nupamuja, OMoreoreHos3, onocdepa;

yMEHHUE u3JlaraTh Ouosiornueckue Teopuu (dBotounMoHHas teopus Y. [lapBuHa,
CUHTETHUYECKasi TEOpHUs HBOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO CXOACTBA
K. M. bapa, yepenoBanus riaBHbIX HampaBieHud u nyteil 3sosmonuun A. H. Cesepuosa,
yuenus o 6uocdepe B. W. Bepraackoro), onpenensTs TpaHUAIbl UX MPUMEHUMOCTH K KUBBIM
CUCTEMaM;

yMEHHUE BIAJETh METOIaMH HAYYHOTO MTO3HAHUS B OMOJIOTUHU: HAOIIOIEHUE U OITUCAHUE
KUBBIX CHCTEM, MPOILIECCOB M SIBJICHUW, OpPraHM3alus U TNpOBEJIeHHE OUOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIABI)KCHHUE TUIOTE3bl, BBISBICHHE 3aBUCUMOCTU MEXKIY HCCIETYyEeMBbIMU
BEJIMYUHAMU, OOBSICHEHHE MOyUYEHHBIX Pe3ybTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHSTHH,
TEOpUM U 3aKOHOB, YMEHHUE JIeaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIACIATh CYHIECTBEHHBIE NPU3HAKK CTPOCHUS OMOJOTMYECKHX OOBEKTOB:
BUJIOB, MOIYJISIIIUHN, TPOAYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOTE€OLIEHO30B U HKOCUCTEM,
OCOOCHHOCTH TPOLIECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, NEHCTBUS 3KOJOTUYECKUX (DaKTOPOB
Ha OpraHU3Mbl, MEPEHOCA BEIIECTB M IMOTOKA DHEPrUU B SKOCHCTEMAX, AHTPOIOICHHBIX
U3MEHEHHUI B KOCHCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOTYUCHHbIC 3HAHUS IS OOBSICHEHHS] OMOOTUYECKUX MPOLIECCOB
W SBJICHUH, U1l TMPUHSTHS TPAKTUUYECKUX PEIICHUH B TIOBCEAHEBHOW JKU3HHU C IIENIBIO
oOecrieueHuss OE€30MaCHOCTH CBOETO 3J0pOBbsI M 370POBbS OKPYXKAIOMIMX JIHOJEH,
COOJIIOJIEHHST HOPM TPaMOTHOIO MOBEJIEHUS B OKPY’KAIOIIEH MPUPOIHON cpejie, TOHUMaHue
HEOOXOIUMOCTH HCIOIb30BAHUS JOCTHKEHUI COBPEMEHHOI OMOJIOTUU JIJIsl pallMOHAIBHOTO
IPUPOIOTIOTB30BAHUS;

yMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYECKUE 3a/1aul, COCTABJIATh CXEMBI MEepeHoca
BELIECTB U PHEPTUHU B IKOCUCTEMAX (LIEMH MUTAHUS);

YMEHUE BBINOIHATH Ta00OpATOPHBIE U MPAKTUYECKUE pabOThl, COONIOAATH MpaBuia Mpu
paboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKU OLEHUBATh U MHTEPIPETHPOBATH MHPOPMAIUIO OMOIOTUYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUSI U3 PAa3IMUHbIX UCTOYHUKOB (CpEACTBa
MaccoBOM HH(OpMaNMK, HAYYHO-TIOMYJISPHBIE MaTepuasbl), pacCMaTpuBaTh TJI00ATbHbBIE
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OpMHpPOBaTH MO OTHOLICHUIO K HHUM
COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE NHCHBMEHHBIE W YCTHBIE COOOUIEHUs, 00001Ias
OMOJOTUYECKYI0O HWH(MOpPMAIMI0O U3 HECKOJIbKMX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUMHBINA anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n NMPOrpamMmmbl Bcero KP TIIP oOpa3oBaTeJibHbIE
pecypchl
bubmuorexa [JOK
1 b 2 0 0.5
HOTIOTIL KAk Hayka https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
2 JKuBbIE cUCTEMBI U UX OpraHu3alus 1 0 hitps://m.cdsoo.ru/ 741292
3 XHUMUYECKUH COCTaB M CTPOCHHE KIIETKU 8 1 1 ngg;;f;;gg}; 416297
bu6mmoreka [IOK
4 IKH3HEAEATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHoxeHMe 1 HHANBUAYATBLHOE Pa3BUTHE 5 1 1 bubmuorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M H3MEHUYHBOCTH 2 L5 bubmuorexa [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 bubanoreka [HOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
P 1
8 C3EPBHOC BpEMA 0 https://m.edsoo.ru/7f41¢292
OBUHIEE KOJINYECTBO YACOB 110 34 ) 4
INPOTI'PAMME
11 KIIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB U TeM (uudgposrbie)
n/n NMPOrpamMmmMbl Bceero KP P o0pa3oBaTe/ibHbIE
pecypchl
but6mmoreka [IOK
! IBOTMOUKOHKAs GHOTOTHS ? ! ! https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HH HA 9 0 0.5 bu6nuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OpraH3MBI H OKpYKaiolLas cpeia > 0 ! https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo011ecTBa 1 SKOJOTHUECKHE CHCTEMBI 9 1 hitps://m.cdsoo.ru/7f41ccT4
but6mmoreka [IOK
5 P 2 0
CSEPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 25
IMPOI'PAMME )




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne H(ppoBbIE
Tema ypoka unpp
n/n Bcero KP IIP oOpa3oBaTe/ibHbIE
pecypcsbl
bu6mmoreka [IOK
1 Buosorust B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl O3HAHUS KUBOU PUPOIBI.
[IpakTuueckas pabora Ne 1 bubnmoreka [JOK

2 1 0.5
«HMcnonp30BaHue pa3IMYHbIX METOIOB IIPU https://m.edsoo.ru/863e6122
M3Y4YEHUH OMOJIOTUYECKUX 0OBEKTOBY»

3 buonornueckue cuctemsl, MPOLECCHl U UX 1 bubanoreka [HOK
HU3y4ECHHE https://m.eds00.ru/863¢6564
XHAMHUYECKUH COCTaB KIETKU. Bona u bubmmoreka [JOK

4 1
MHHEPAIbHBIE COJIA https://m.edsoo.ru/863e674¢

bubmuorexa [JOK

5 1
benku. CocTaB u cTpoeHne OEIKOB hitps://m.eds0o.ru/863¢6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1

6 ((I/ISyquHeII)(aTaJII/ITI/II:IeCKpoﬁ aIgI/IBHOCTI/I 1 0.5 buomiorexa [JOK

https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WK
KaTasasbl)»
bu6mmoreka [IOK
! YrateBojet. JiumHaEL : https://m.eds00.ru/863¢6870
bu6mmoreka [IOK
1

8 Hyxennosbie kucnotsl. AT® https://m.edsoo.ru/863e6d5c

9 HcTopus u MeTOABI U3YUYEHUS KIIETKH. 1 bubnumoreka [IOK
Knerounas Teopus https://m.edsoo.ru/863e6e88

10 KiteTka Kak 1eIoCcTHas KMBask CHCTEMa 1
CrtpoeHue 3yKapuoTUYECKON KIIETKH.

Jlabopartopnast pabota Ne 2 «M3yuenue bubnmoreka [JOK

11 CTPOEHUSI KJIETOK PACTEHUI, JKUBOTHBIX, 1 0.5 https://m.eds00.ru/863e6f0
rpu0OB 1 OaKTEepUil MO MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpETapaTax U UX OMHCAHUE)»

bu6mmoreka [IOK

12 1
ObwmeH BemecTs uin MeTabosM https://m.eds00.1ru/863e766¢

bu6mmoreka [IOK

1 1

3 PorocuuTes. XemocuuTes https://m.eds00.ru/863e7c98
N bubmuorexa [JOK

14 1
IHepreTHeckuii obmen https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN UK KIETKHU. JleeHne KIeTKH.

M I 0
15 «HH;(;);O :16{1(/)11;211\;1(/)1222:11 EI: ?(?1(;;?(;\7{( I::’OH‘H/IKa 1 0.5 bubmnorexa LJOK
A " https://m.edsoo.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MUKpOIMpernaparax»
16 buocunTtes 6enka. Peakuus MmaTpuyHOTO | bubmmoreka [JOK

CHHTC3a

https://m.edsoo.ru/863e796¢




bu6mmoreka [IOK

1 — 1
7 Tpancnsups GrocunTes Gemka https://m.edsoo.ru/863e¢796¢
bubmuorexa [JOK

18 — 1
Hexnerounsie popmbl )KU3HU — BUPYCHI hitps://m.eds0o.ru/863¢7540

bu6mmoreka [IOK

19 dopMmbl pa3MHOKEHHSI OPTaHH3MOB 1 https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831¢
. bubmuorexa [JOK

20 1
Meidos https://m.edsoo.ru/863¢7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.

OmnonotBopenue. JlabopaTopHas padora Ne bubanoreka [HOK

21 1 0.5
4 «M3yueHue CTpOeHHS MOJOBBIX KJIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOITpEmapaTax»

22 WHauBHIyalbHOE pa3BUTHE OPraHU3MOB 1 bubmorexa LIOK

a Ay p p https://m.edsoo.ru/863e¢8436

23 ['eneTnka — Hayka 0 HaCJlIEeICTBEHHOCTH U | bubmmoreka [JOK
H3MEHUYHMBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTHU HACEAOBaHUS TPU3HAKOB. 1 bubanoreka HOK
MonoruGpuaHOe CKpenuBaHne https://m.eds00.ru/863e¢8878

25 JlurubpuHoe ckpermuBaHue. 3aKOH | bubnmoreka [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HacleJOBaHUE IPU3HAKOB.

JIab 6ora Ne 5 «U1

b emopmpors S diaeme o 0K
pesy. pui ™ | https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(UIIBI
Ha TOTOBBIX MHKPOTIPETIapaTax»

27 ['eneruka moma. HacnegoBanue npu3HakosB, 1 bubnmoreka [JOK
CIIEIJIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacneacTBeHHas

3Me octb. JlaboparopHas padota Ne 6.
28 S—— Mzbmbmcap vonaod 1 0.5 bubmiorexa [JOK
ya A 1 ™ | https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IIOCTPOCHHUE BapPHAIITIOHHOTO
psiia ¥ BapMalMOHHOW KPUBOW»
HacnencrBenHas H3MEHUYNBOCTbD.
Jlaboparopnas padota Ne 7. «AHanu3 bubmmoreka [JOK

29 . 1 0.5
MYTaIUi y 1po30(HIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

bu6mmoreka [IOK
1

30 T'eneruka denosexa https://m.edsoo.ru/863e¢8d78
PesepBHEIil ypok. O000IICHHE 1O TEMe

31 «HacnencTBeHHOCTh U U3MEHUHUBOCTh 1
OpPTaHHU3MOBY

32 Cenekius KaK HayKa M IPOLEce 1 Bubmorexa LIOK

H YK pol https://m.eds00.ru/863¢9214

33 MeTonapl U JOCTHKEHHUSI CETIEKITNN PACTCHUM 1 bubmunoreka LIOK
M )KUBOTHBIX https://m.edsoo.ru/863¢9214

34 BHOTEXHOJIOTUS KaK OTPaciib IPOU3BOICTBA 1 Bubmorexa LIOK

p p a https://m.edsoo0.ru/863¢9336
OBUIEE KOJINYECTBO YACOB 110 34 4

ITPOI'PAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka uugposbie
n/m Bcero KP  IIP o0pa3oBaTe/ibHbIE
pecypcsbl
1 DBOJIIOLIMS U METOJbI €€ N3YUEHHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) HcTopust pa3BuTHs peacTaBIeHHH 00 1 bubmmoreka [IOK
IBOJIOLIUH https://m.edsoo.ru/863e€9570
bubmuorexa [JOK
3 Muipososmiowsts ! https://m.edsoo.ru/863e9cle
[Tonynsiius kak 3JieMeHTapHas eUHULIA
4 BUJa ¥ dBoroIMH. JlaboparopHas pabota Ne 1 0.5 bubmmoreka [JOK
1 «CpaBHeHUE BUOB 1O https://m.eds00.ru/863e¢99¢6
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JBrokytiye cuibl (31IeMeHTapHbBIE (PaKTOPHI) 1 bubanoreka HOK
ABOJIIOLIAHA https://m.edsoo.ru/863e9da4
N bu6mmoreka [IOK
6 EctecTBennslit 0T60p U ero popmbl 1 hitps://m.cdsoo.ru/863e9ed0
Pe3ynbTarhl 3BOMIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlabopaTopHas padora Ne 1 0.5 bubanoreka HOK
2 «Omnucanue NpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3ma M €€ OTHOCUTEIBLHOIO
XapaxkTepa
8 Hanpasnenus 1 myTu Makpo3BOJIIOLUN 1 bubnmorexa LHOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONNN 1
10 Uctopus xxu3Hu Ha 3emiie 1 METObI €€ 1
U3Y4EHUS
11 ['mnoTe3bl NPOUCXO0XKACHUS )KU3HU HA 3eMIie 1 buGnnorexa LIOK
https://m.edsoo.ru/863eaSa6
b PazButue xxu3Hu Ha 3emiie 1O 3paM U 1 bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl 3BOITIOLUNA PACTUTEIHHOTO
13 U )KUBOTHOTO Mupa. [IpakTuyeckas pabora 1 0.5 bubmmoreka [JOK
Ne 1 «M3yuenue uckomnaeMbix OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTEHHIA U KUBOTHBIX B KOJUIECKIIHSTX)
14 CoBpeMeHHas cucTemMa OpraHu4eckoro 1 bubanoreka [HOK
MHpa https://m.edsoo.ru/863ca48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJIOBeKa (aHTPOTIOTEHE3) 1 https://m.edsoo.ru/863eac2c
16 JIBrkyne cuibl ((haKTOphl) aHTPOIIOTEHE3a 1 bubnmorexa LOK

https://m.edsoo.ru/863ead44




17 OCHOBHBIE CTaIMH 3BOJIIOLIMH YETIOBEKA 1
18 UYenoBeueckue pacbl U NPUPOIHBIE 1 bubnmoreka [JOK
aJarnTaluy YeJIoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIil ypok. O600IIEHHE TTO TeMe
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 1
3emuie»
20 DKoJoTrus Kak HayKa 1
21 Cpenpbl 00uTaHUS U SKOJIOTHYECKHE 1 bubmmoreka [JOK
bakTopsI https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
” 0COOCHHOCTH pacTeHHI U3 pa3HbIX MECT 1 0.5 bubmmoreka [JOK
obutanusy. JlabopaTopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha pOCT U Pa3BUTHE
YEepEeHKOB KoJieyca
bubmuorexa [JOK
23 BroTIECKIE GAKTOPEI ! https://m.edsoo.ru/863¢b348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonyssnun. [Ipaktuaeckas padorta Ne 2 1 0.5
«[ToaCYET MIOTHOCTH MOMYJIALIMN Pa3HBIX
BHUJIOB PACTEHUI
bu6mmoreka [IOK
25 Coo0bmiecTBa OpraHu3MOB — OHOIEHO3 1 https://m.edsoo.ru/363ebd6a
bu6mmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/363ebd6a
OcHOBHBIE TTOKA3aTENN IKOCUCTEMBI.
27 Dxonoruyeckue nupamuasl. CBOMCTBA 1 bubmorexa LOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rmobanpHas sxocucTeMa 1 bubmmoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ounochepsl https://m.edsoo0.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emin 1
13 CocymiecTBoBaHUE TPUPOBI U 1 bubmmoreka [JOK
YyeJ0BeyecTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011IEHE TEMBI 1
«Co0011ecTBa ¥ SKOJIOTUIECKIE CUCTEMBD)
OBLIEE KOJIMYECTBO YACOB 110 14 55

ITPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buonorus / Ilaceunuxk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkmuonepHoe  oOmectBo  «M3maTenbcTBo
«IIpocseuieHue»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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