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MNOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMsl 1Mo OGHOJIIOTHH TEOPETUIECKYIO OCHOBY UISl OMpeeNIeHUs MOJXO0I0B K
¢dbopMupoBaHUIO colepkaHUs ydeOHoro mpenmera «bHONOTHS» COCTAaBWIIM:  KOHIENTYalbHbIC
nonokeHust ®I'OC COO o B3auMO0OOYCIOBICHHOCTH LeNel, colepKaHus, Pe3yJlbTaTOB OOydeHHs U
TpeOOBaHUI K YpPOBHIO MOJATOTOBKM BBIMMYCKHHUKOB, TONOKEHHS 00 OOMMX LeNsiX W NPUHIMIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpelHero obmiero odpasoBanHusi B Poccuiickoii
Ddenepannu, a TakKe TMONOKEHHS O clieluduKe OMonoruu, e€ 3Ha4YeHUH B MMO3HAHUM KUBOW TPUPOIBI H
obeclieueHNH CYIIECTBOBAaHUSI denoBedeckoro oobmectBa. CormacHO Ha3BaHHBIM — TMOJOXKECHUSIM,
oIpezielIeHbl OCHOBHBIE (DYHKIIMU TPOrPaMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o OwWoONOrMM AaéT TPEIACTABJICHHUE O MEIIX, 00 OOIIel cTpaTeruu oOydeHwUS,
BOCIIUTaHUS M Pa3BUTHA OOydaromuxcsi cpeiactBaMu ydeOHoro mpeamera «buomorusi», ompenenser
o0s3aTeNnbHOE TIPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, pachpelelieHHe IO pas3lieliaM MU TeMaM,
PEKOMEH]IyeMYI0 TIOCIIEIOBATEIFHOCTh M3YyYeHHs Y4eOHOro marepuana ¢ Y4ETOM MEKIPEAMETHBIX H
BHYTPHIIPEIMETHBIX ~ CBsI3€H, JIOTMKH 00pa30BaTENbHOTO TPOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yYaroIIMXCsl.

B mnporpamMme 1o OMONOTMU TakKe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHHPYEMBIM JHYHOCTHBIM,
MeTanpeMETHBIM U TIPEIMETHBIM pe3ysibTaTaM OOydeHHsI B ()OPMHUPOBAHUN OCHOBHBIX BHJIOB Y4eOHO-
[M03HABATE/ILHON  JISITEJILHOCTH/y4EeOHBIX JIEHCTBHI OOYyYarOIUXCS 10 OCBOCHHIO COJCpPIKAHUS
OHoIornyecKoro 00pa3oBaHMs.

B mnporpamme mno Owonormu (10-11 kmaccel, 0a30BBIi  ypOBEHb) peaM30BaH IPUHIIHII
NMPEEMCTBCHHOCTU B U3YUCHHUU 6I/IOJ'IOI‘I/II/I, 6nar0)1aps[ 4yeMy B Hel IMPpOCMAaTpUBACTCA HAIIPaBJICHHOCTb Ha
pa3sBUTUC 3HaHPII71, CBS3aHHBIX C (1)OpMI/IpOBaHI/IeM €CTECTBCHHO-HAYYHOI'O MUPOBO33PCHHA, IEHHOCTHBIX
OpPHEHTAINH JMYHOCTH, IKOJOTMYECKOTO MBIIUICHHS, MPEICTaBICHUH O 370pOBOM 00pas3e KHW3HU U
OCpeXHBIM OTHOIIEHHEM K OKpYXKalomed mnpupomHoi cpene. I[loaTtoMy Hapsmy ¢ u3ydeHUEM
00111e0MOJIOTMYECKUX TEOPHH, a TaKKEe 3HAHUM O CTPOEHUM KUBBIX CUCTEM Pa3HOIO paHra M CyLUIHOCTH
OCHOBHBIX IIPOTEKAalOIMX B HUX IPOLECCOB B MporpaMMe IO OHOJNIOTMM YAEIEHO BHHMMAaHHE
UCIOJIB30BAaHMIO IIONYYEHHBIX 3HAHUN B ITOBCEIHEBHOMN >KU3HH UL PelleHHs IPUKIAaTHbIX 33]1a4, B TOM
yuciae:  OpOoQMIAKTUKM ~ HACIEACTBEHHBIX  3a00iieBaHMM  YeloBeKa,  MEAMKO-TEHETHYECKOT o
KOHCYJIBTHPOBaHMS, OOOCHOBaHMS OSKOJOTMYECKH I1e7ecO00pa3HOro TIOBEACHHS B OKpYyKaromen
MIPUPOAHON Cpelie, aHaIN3a BIMSHUS X03HCTBEHHOH AESTEIbHOCTH YeI0BEKa Ha COCTOSHUE MPUPOIAHBIX
1 UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHUMAHUS K PUKIAIHON HAaIpaBIEHHOCTH y4eOHOr o mpenmeTa
«bronorus» NPOIUKTOBAHO HEOOXOIUMOCTBIO OOECHEYCHHS YCIOBHH [UIi pELIeHUs ONHOM U3
aKTyaJIbHBIX 3aJay LIKOJIBHOIO OMOJIOTHYEeCKOro 00pa30oBaHus, KOTOpasl MpearnoaaraeT GopMupoBaHue y
00y4arolMXcsl  CIIOCOOHOCTH — aJalTHpOBaTbcsi K  H3MEHEHMSAM JUHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHE cpefHero o0miero oopazoBaHus 3aHIMAaeT BakHoe MecTo. OHa obecrieunBaeT
(hopmupoBaHue y 00y4JarOMIMXCS MPEACTABICHUN O HAyYHOW KapTHHE MHpa, pacimpser u oboOmaer
3HaHUS O JKUBOW INPUPOAE, € OTIMYMTENBHBIX NPU3HAKaX — YPOBHEBOW OpraHM3allUd W 3BOJIOLMNH,
co3gaéT yCIOBUS U TO3HAHMS 3aKOHOB KMBOM MNpHpoAbl, (GopMupoBaHHS (YHKLHOHATBHON
IPaMOTHOCTH, HaBBIKOB 3J0pPOBOrO W Oe30macHOro o0pasa »KHM3HM, SKOJOTMYECKOIO MBILIUICHHS,
LIEHHOCTHOT'O OTHOILEHMS K KHUBOH IIPUPOJE U YETIOBEKY.

Bonbioe 3HaueHue OMOIOTUs UMEET TaKKe ISl PELICHHUS BOCITUTATENFHBIX U PA3BUBAIOIINX 3324
cpenHero ofmero oOpa3oBaHMs, COLMANIM3aLUM oOOydarommxcs. M3ydeHue Ouojoruu oOecreyrBaer
ycnoBus Ui (pOpMUPOBAHUSI MHTEIIEKTYalbHBIX, KOMMYHUKALMOHHBIX U WH(OPMALMOHHBIX HABBIKOB,
3CTETHYECKON KYJBbTYPBI, CIIOCOOCTBYET MHTErpallid OMOJIOrMYEeCKUX 3HAHWH C MPEACTABICHUSIMU U3
OpYrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XMMUH U reorpaduu. HasBaHHBIC MONOXKEHUS O
npeaHa3HadyeHun ydeOHoro npeaMera «buojorus» cocTaBUIM OCHOBY ISl ONPEAENCHHUS] MOAXOAOB K
0TOOpY U CTPYKTYPHUPOBAHUIO €T0 COAEPKAHUSI, IPEICTABIEHHOTO B IPOrpaMMe Mo OHOJIOTHH.

Ot0op coamepxkanust ydeOHoro mnpeamera «buonmorus»» Ha 0a30BOM ypOBHE OCYILIECTBIEH C
MO3ULUH KYJIbTYpOCOOOPa3HOTro MOAX0Aa, B COOTBETCTBUU C KOTOPHIM OO0YyYarolIfecs: AOJKHBI OCBOUTD



3HaHUS W yMEHHMS, 3HAUWMble Ui (OPMHPOBAHUS OOIIEH KyJIbTYphl, ONpPEACSIOIUEe aaeKBaTHOE
MOBEJICHUE YeNTOBEKa B OKPYXKAIOIIEH MPUPOJHON cpene, BOCTpeOOBAaHHBIE B MOBCEAHEBHON >KH3HU H
MpaKkTrdeckor aesarenbHocTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHWH 3aHUMAIOT DJIEMEHTHI COACPIKaHus,
KOTOpBIC CITy»KaT OCHOBOW AJisi (OpMHUpPOBaHUS MPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTHHE MUpPAa U IICHHOCTHBIX OPUEHTALUSIX JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3aUH OHOJIOTH YECKOTO
00pa3oBaHusI.

CTpyKTypupoBaHHEe cojiepkaHusl yueOHOro MaTepuaja B IporpaMMe 1Mo OMOJIOrUH OCYIIECTBICHO
¢ y4€TOM TPUOPHUTETHOr0 3HAYCHHS 3HAHWUH 00 OTIMYHMTENBHBIX OCOOCHHOCTSX >KUBOW MPHUPOIBI, O e
YPOBHEBOW OpraHM3allii U SBOJIONHMUA. B COOTBETCTBHM C 3THM B CTPYKType Y4eOHOro mpeaMera
«buonorusy BbeIENEHBI CIEAYIOINe coiepKaTeNbHble TUHIN: «bronorus kak Hayka. MeToipl Hay4HOro
no3HaHus», «Knerka kak Owonormueckas cucremay, «OpraHu3M Kak OHOJNOTHYECKAs CHCTEMay,
«Cucrema 1 MHOrooOpa3ue OpPraHMYECKOT0 MHpPay», «IBOIIOIHS KUBOH MPHUPOIBDY, «IKOCHCTEMBI U
MIPUCYIINE UM 3aKOHOMEPHOCTH.

Hens wu3yuenust ydeOHOro mpeaMera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJEHHE
00YyJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATFHON OpraHU3alliy KUBBIX CUCTEM Pa3HOrO PaHra
U TpHOOpeTeHre YMEHHI MCIIONIb30BaTh ATH 3HAHMS ISl TPAMOTHBIX JIGHCTBHI B OTHOIIEHHH OOBEKTOB
KUBOU MPHUPOJIBI M PELICHHS PA3IMYHBIX )KU3HEHHBIX MTPOOIEM.

Hoctmwkenne 1enn wu3ydeHuss yueOHoro mnpeamera «buomorms» Ha 0a30BOM  ypOBHE
obecrieynBaeTcs perneHneM CIeIyomnX 3a1aq:

OCBOCHHE OOYyYalOIUMKCS CHCTEMbl 3HAHWH O OWOJOTMYECKUX TEOpHUSX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiax, CIYKalMX OCHOBOW sl ()OPMHPOBAHUS TPENCTABICHUN O
€CTECTBEHHO-HAyYHONH KapTHHE MHpa, O METOAaX HAy4yHOro MO3HAaHWS, CTPOEHHH, MHOrooOpaszuu u
0COOEHHOCTSX KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIH, BRIJAIONINXCS OTKPHITUAX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTUH;

¢opMupoBaHHEe y OOYdYAIOIIMXCA I103HABATENbHBIX, MHTE/UIEKTYalIbHbIX W  TBOPUYECKHUX
CIIOCOOHOCTEH B Ipoliecce aHaJIM3a JAHHBIX O IYTSIX pa3BUTHs B OMOJIOTMH HAay4YHBIX B3IJIIOB, MICH U
MIOJXOJI0B K M3YyUEHMIO XKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3alluM;

CTaHOBJICHHE Y oOOydarommxcs oOmmied KyJabTypbl, (PYHKLIHOHAIbHOW I'paMOTHOCTH, pa3BUTHE
yYMEHUIl OOBACHSThH U OLIEHUBATh SIBJICHUS OKPY’)KAIOLIETr0 MUpa >KUBON IIPUPO/BI HA OCHOBAaHUU 3HAHUN U
OIIBITA, ITOJYYECHHBIX IIPHU U3y4eHUH OMOJIOTUY;

(dbopMupoBaHue y 00ydyaromuXcs YMEHUH WIUTIOCTPUPOBATH 3HAUEHHE OMOJOIMYECKUX 3HAHUH B
MIPAKTUYECKON MAEATEIbHOCTH YEIOBEKAa, pAa3BUTHM COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUH H
arpoOMOTEXHOIOTHIt;

BOCIIUTaHWE YOEXKIEHHOCTH B BO3MOKHOCTU IIO3HAHMS YENOBEKOM JKUBOH  IPUPOIHI,
HEOOXOOUMOCTH OEpeKHOr0 OTHOLIEHWsS K HEH, COOMIONEHUS STHUYECKMX HOPM IIPU IIPOBEAECHUU
OMOJIOrMYECKUX MCCIIEIOBaHNN;

OCO3HaHHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM [UIS MOBBILIEHUS YPOBHS YKOIOTHYECKON KYJIBTYPBI,
111 GOpPMUPOBaHMSI HAYYHOIO MUPOBO33PEHUS;

[PUMEHEHHE NPUOOPETEHHBIX 3HAHMH W YMEHUM B TOBCEIHEBHOM JKU3HM [UI1 OLICHKH
MIOCTIEICTBAN CBOEH JESITEIHHOCTH 1O OTHOIIEHUIO K OKPYXAIoIed cpelie, COOCTBEHHOMY 370POBBIO,
000CHOBaHHE U COOIIO/IEHHE Mep MPOMUIAKTHKH 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy, n3ydaemast Ha 6a30BOM YpOBHE, SIBJIIETCS
00s13aTeNbHBIM y4eOHBIM PEAMETOM, BXOAALIMM B COCTaB NMpeaMeTHON obnactu «EcrecTBeHHO-HayUIHbIE
MPEAMETBD.

Hns u3ydeHus Ouosnornu Ha 0a30BOM YPOBHE CpeqHero oOmero oOpa3oBaHHUS OTBOXUTCA 68
gacoB: B 10 kmacce — 34 yaca (1 wyac B Hemenmio), B 11 kiracce — 34 gaca (1 gac B HeIeIo).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorusi Kak Hayka.

Buonorust kak Hayka. CBS3b OHONOTHM C OOIIECTBEHHBIMH, TEXHHUYECKMMU U JPYTUMHU
€CTECTBEHHBIMHU HayKaMu, QUI0COpUEH, ITUKOW, ICTETUKON U TpaBoM. Pons Onosoruu B ¢ opMHUpOBaHUH
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucTeMa OMOIOTHYeCKUX HayK.

Meronsl TO3HAHHS KUBOW TPUPOABI (HAOMIOACHHWE, OSKCIEPHUMEHT, ONKCaHHWE, W3MEpEHHE,
KJaccu(pUKaIs, MOICIIMPOBAHNE, CTATUCTHYECKAas: 00padOTKa JaHHBIX).

JdemoncTpanun:

IToptpersi: Y. Japsun, I'. Mennens, H. K. Konbiios, JIx. Yorcon u @. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOIbl TIO3HAHUS KUBOW PUPOIBIY.

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

[paktudeckas padora Ne 1. «Mcrnonb30BaHNe pa3TUYHBIX METOJIOB ITPH U3YUYEHHH OHOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OpraHu3anms.

XKusble cucreMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTINYHe KHUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpasue. YPOBHU OpraHHM3aldd OMOCHUCTEM: MOJEKYISPHBIH,

KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIH, MONYJISIINOHHO-BUI0BO, 3KOCUCTEMHBIN
(6uoreoreHoTHYECKHIT), OMOCHEPHBIT.
JdemoncTpanumn:

Tabnuue! 1 cxembl: «OCHOBHBIE IPU3HAKY KU3HNY, «YPOBHU OPraHU3ALUH KUBOH IIPUPOIBI».

Oo6opynoBanue: Mmomxens Monekynsl JJTHK.

Tema 3. Xumudeckuii cocTaB U CTPOeHHE KJIETKH.

XUMHUYECKHN COCTaB KIIETKH. XUMHUYECKHE DJIEMEHTBL: MaKpOdJIEMEHTBI, MUKPOIJIIEMEHTHI. Bona n
MUHEpaJIbHbIE BEIIECTBA.

@DyHKIMK BOJBI U MUHEPAJIBbHBIX BEllleCTB B KieTke. [lonnepxanue ocMoTHueckoro OanaHca.

benkn. CoctaB m crpoeHrne O€TKOB. AMHHOKHCIOTHI — MOHOMEpHI OenmkoB. HesamMeHWMEBIE n
3aMEHUMBIE AMHHOKHCIOTH. AMHMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpHI OEITKOBOW MOJEKYIIBI
(nepBuYHAs, BTOpPHYHAs, TPETHYHAs M UYETBEPTUUHAS CTPYKTypa). XHUMHYECKHE CBOWCTBA OEIKOB.
buonornueckune GpyHKIIMN OEITKOB.

®epMeHTHI — OHoIornyeckue Karanuzatopel. CTpoeHune hepMeHTa: akTUBHBIA IEHTP, CyOCcTpaTHAs
cnerupuaaocTh. Kodepmentsl. Butamunpl. OTimaus pepMEHTOB OT HEOPTAaHHMIECKUX KaTaln3aTopOB.

VYrieBonsl: MoOHOcaxapuabl (TIIOKO3a, puOo3a M Je30Kchprbo3a), aucaxapuisl (caxaposa,
JIAKTO3a) U TOHcaxapuIsl (Kpaxmall, TIIUKOTeH, IeJuTioio3a). bruomornyeckne hyHKITNH yTIIEB O10B.

Jlumuner:  Tpuraumepunsl, QGochomunuabl, crepouabl. | napodubHO-THAPOPOOHBIE CBOWCTBA.
buonornueckne ¢ynxkuun nunuaoB. CpaBHEHHE YIJIEBONOB, OCIKOB M JIMIHAOB KaK HCTOYHHKOB
SHEPTUH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykneornapl — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenune u pynkuun PHK. Bugst PHK. AT®: crpoenue u pyHkumm.

Hutonorust — Hayka o kierke. Kierounas teopusi — mpumep B3auMOAEHCTBHA HaeH U (AaKTOB B
HAy4YHOM I103HaHUHU. MeTOobl H3Y4YEHUS KIICTKH.

Knerka kak nenoctHas >xuBasi cuctema. OOLIMe NPU3HAKK KIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK xak renernueckuii anmapar, cucteMa CHHTe3a Oefka.

Tumbl  kJeTok:  dykapuoTMueckass M nOpokapuorndeckas.  OCOOCHHOCTH  CTPOEHUS
mpoKapuoTHueckor kinerku. Kierounass crtenka Oakrepuil. CTpoeHHE 3SYKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHON KIIETKH.



[loBepxHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTEHKa, TIJMKOKAIMKC, HX (YHKIUH.
[Ina3matnueckas memOpana, e€ cBoiictBa 1 ¢pyHkuuu. L{utonnasma u e€ opranonnsl. OgHOMEMOpaHHbIE
opranouasl kierku: OIIC, ammapat ['ombmku, am3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHJpHUH, mactuabl. [Iporcxoxaenne MUTOXOHAPUH U TuiacTul. Bunasl mnactun. HememOpannsie
OpPraHOWABbl KJIETKU: PHOOCOMBI, KIIETOYHBIH ILIEHTP, LEHTPUONH, PECHWYKH, JKIyTHKH. DyHKIuH
OpraHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perymatopHblii UeHTp kierku. CTpoeHHe snpa: sjepHas 000JIOuKa, KapHoIiazMma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIETKE.

JdemoncTpanumn:

[optpersi: A. JleBenryxk, P. I'yk, T. IlIBann, M. lHlneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankmun, K. M. bap.

Huarpammsbl: «Pacnpejenenne XMMUYECKUX 3JIEMEHTOB B HEXKMBOM mpupone», «Pacnpenenenue
XUMHUYECKUX IJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuet n cxemsl: «l[lepuoguueckasi TabIUIa XUMHYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI
Bonb», «buocuHTes Oenkay, «CtpoeHne Momnekynbl Oenka», «Ctpoenue ¢epmenrtay, «HykinenHoBbie
kucnotel. JIHK», «Ctpoenne monexynsl AT®y», «CTpoeHne 3yKapuoTHUeCcKoW KieTkm», «CTpoeHue
JKUBOTHOM KIIETKN», «CTpOeHUE pacTUTENbHOH KIETKN», «CTpoeHHe IMPOKAPUOTUUECKON KIIETKUY,
«CTtpoeHnue siipa KIeTKN», «YTIEBOAB», «JIunuasn.

O6opymoBaHUE: CBETOBOM MHUKPOCKOI, 000pyA0BaHUE IS MPOBEACHUS HAOIIOACHUN, H3MEPEHU,
OKCIIEPUMEHTOB, MUKPOIIPEIIapaThl pACTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/Ia.HBHBIX KJICTOK.

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

Jlaboparopnast padora Ne 1. «/3yueHne KaTalUTUYECKOH aKTHBHOCTH (DEpMEHTOB (Ha mpumepe
aMuJIa3bl WM KaTanasbl)».

JlaGopatopHas padora Ne 2. «M3ydueHre CTpOCHUS KIETOK PACTCHUM, KUBOTHBIX M OAKTEPHUNA IO
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OINUCaHHE».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa0ONMu3M. ACCHMIIIIIUS (TJIACTHYSCKH OOMEH) W JUCCHUMUIISIIHS
(’HEpreTHUecKnii 00MEH) — JIBE CTOPOHBI €AMHOTO IpoIriecca Meradoamu3Ma. Polib 3aKOHOB COXpaHEHHS
BEILECTB U PHEPIHH B IOHUMAaHUH MeTa0oIn3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOMHBIN B TeTepoTpodHEIi. Poirb hepMeHTOB B 00MEHE BEIIECTB U
MIPEBPALIEHUH HEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBas ¢aspl porocuHTe3a. Peakiinm porocuuTesa. DdHEeKTHBHOCTH
(orocunTe3a. 3HaueHne (HOTOCHMHTE3A IS JKM3HU Ha 3emiie. BiusHue ycinoBuil cpenpl Ha (pOTOCHHTE3 U
CIIOCOOBI MTOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemocrHTe3. XeMOCHHTE3UpYIole OakTepuy. 3HAUeHNE XEMOCHHTE3a JIJIS )KU3HA Ha 3emire.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHne BeLIecTB, BBIAENCHHE M aKKyMYJIHUpPOBAaHHE
SHEPTHUH B KIETKe. DTalbl 3HepreTudeckoro oomena. ['nmukomms. bpoxkenue u ero Bunael. Kucmopomaoe
OKWCIIEHWe, WM KierodHoe apixanne. OxwucnutensHoe ¢ochopunnpoanne. IhHEeKTHBHOCT
JHEPTeTUYECKOr0 OOMEHA.

Peakuuu marpuuHoro cunTtesa. 'eHernueckas nHpopmarnus u JIHK. Peanmuzanus remerndyeckoit
nH(opMarun B KieTke. | 'eHeTnueckuit Ko U ero cBoicTBa. TpaHckpunius — MaTpuuHbii cuHTe3 PHK.
Tpancnsaust — 6uocuHTes Oenka. Ortambl TpaHcisiuuu. KogupoBanue amuHOKucior. Ponp pubocom B
OnocuHTE3€e OerKa.

Hexnerounsie dopmbl ku3Hn — Bupychl. Wcrtopust oTkpeiTusi BupycoB (/I. M. MBaHOBCKWIA).
OcobeHHOCTH CTPOEHMSI U KU3HEHHOI'0 LIMKJIa BUPYCOB. bakTepuodaru. bone3nun pacrenuii, >)kUBOTHBIX U
YeloBeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedunura yenoseka (BMY) — Bo3Oynurens CIIN/a.
OOpatHasi TpaHCKpUIIIMs, peBepTasa W HHTerpasa. llpodumnaxktuka pacnpocTpaHeHUS BHUPYCHBIX
3a00IeBaHuil.

JdeMoHcTpanmnu:



[optpersi: H. K. Konsrios, 1. U. IBanosckuii, K. A. Tumupszes.

Tabmuupsr u cxembl: «Tumbl muTaHus», «MeTabonmu3m», «MUTOXOHAPHS», «DHEPreTUYecKui
obmen», «Xmoporutacty, «Porocuntes», «Crpoenne JHK», «CtpoeHne u (HyHKIMOHUPOBaHUE T€HAY,
«Cunrte3 Oenka», «l'eHernyeckuii kom», «Bupyce», «bakrepuodaru», «CTpoeHHe U KU3HEHHBIH UK
Bupyca CIINa, Gaktepuodaray, «Pemmukamus JHK».

O6opynoanue: monenu-aniivkauu «Y qpoenue JTHK u Tpanckpunmmsy», «buocuHTes Oemkay,
«CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PazMHoOkeHMe M MHANBUAYATbHOE Pa3BUTHE OPTaHU3MOB.

Krnerounslit nuKi, WM )KU3HEHHBIH UK KiIeTkd. MHaTepdasza n mutos. [Ipomeccsl, mporekaromue
B uHTepdase. Permmkanus — peakuust Mmatpuanoro cuaresa JJHK. Crpoenne xpomMocom. XpoMOCOMHEIH
Ha0op — KapuoTHIl. JIUMIONAHBINA U TaIUIONTHBIA XPOMOCOMHBIE HAO0Ophl. Xpomatuabl. LluTonorndeckue
OCHOBBI Pa3MHOKEHHUS U MHAWBUYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenne xnerkn — muro3. Cragum mutosa. [Iporecchl, mpoucxoisiiyne Ha pa3HBIX CTaausAX
MHUTO3a. BHOTOrHYecKrii CMBICT MUTO3a.

[IporpamMmupyemast THOENb KJIETKH — aromTO3.

@®opMBl pa3MHOKEHHS OpPTaHU3MOB: Oecrosioe W TOoNoBoe. Buasl Oecnonoro pa3MHOXKEHUS:
JieTICHWe HaJBOe, TIOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTAaTHBHOE
pasMHOXeHHe. VIcKyccTBEHHOE KIIOHHPOBAHHUE OPTaHW3MOB, €0 3HAYSHHE IS CENIEKIUH.

[TonmoBoe pa3sMHOXKEHNE, €TO OTIUYHS OT OECIIONOTO.

Metio3. Ctagum meiio3a. [Iporteccsr, mpoucxomsmue Ha cTaausx Meio3a. [loBenenrne XxpoMocoM B
Mero3e. KpoccrHrosep. buonornueckuii CMbICI M 3HaUEHHE MEHO03a.

l'amerorenes — mpomecc 00pa3oBaHMA TOJOBBIX KIETOK Y JKUBOTHBIX. IloOBBIE >Kene3bl:
CEMEHHUKH 1 suaHuKr. OOpa3oBaHUE U Pa3BUTHE IMOJOBHIX KJIETOK — raMeT (CIIepMaTO30U/I, SHTICKIICTKA)
— cmepMatoreHe3 HW oBoreHe3. (OCOOGHHOCTH CTpPOEHHUS SHIEKIETOK MW CHEepMaTO30HJIOB.
OnnonotBopenue. [lapreHorenes.

WNuanuBuayanpHOe pa3BuThe (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (dMOpHOTeHe3). Tarrbl
SMOPHOHANILHOTO PAa3BUTHSl y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHWE, TaCTPYJSIUs, OpraHOreHe3.
[loctomOpnoHansHOE  pa3BuUTHE. THIMBI  MOCTOIMOPHOHAIBHOTO  PAa3BUTHS: TPSAMOE, HENpSMOe
(TmunHOYHOE). BimstHuE cpeapl Ha pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIC BRI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pasButme pactenuii. OHTOreHe3 IIBETKOBOTO pACTEHHs: CTPOCHHE CEMEHH, CTaIid
pa3BUTHSL

JdemoncTpanun:

Tabmumpr u cxembl: «DOpMBI Pa3MHOXKEHHS OpPTaHU3MOBY», «JIBOHHOE OIUIOMOTBOpPEHHE Y
[IBETKOBBIX pacTeHHi», «BereraTuBHOE pa3sMHOXKEHHE pacTeHHI», «JlelleHne KICTKH OaKTepHiiy,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kierounsrii uuknm», «Pemnmukauus JHK»,
«Muroszy», «Meito3y», «IIpamoe u HenpsaMmoe pa3BuTuey, «l'aMerorenes y MiIeKONUTAIONMX U YEJIOBEKaY,
«OCHOBHBIE CTaIUM OHTOIECHE3a».

OGopymoBanue:  MHKPOCKON,  MHKpomnpenapatbl  «CriepMaTo30HIbl  MIIEKOMHUTAIOIIET 0,
«iueknerka miuekonuTaromeroy, «KapuokuHes B KIETKaX KOpEUIKa JYyKa», MarHUTHasT MOJENb-
armunkanus «/lenenne knerkuy», monens JIHK, Mogens meradasHoit XpOMOCOMBL.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlabopaTopnas padora Ne 3. «Habnromenne MIUTO3a B KIIETKaX KOHYMKA KOpEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpernapaTax».

JlabopatopHas pabora Ne 4. «UM3ydyeHue CTpOSHHS TIOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIpernapaTax».

Tema 6. HacjieACTBEHHOCTh U H3MEHYUBOCTh OPraHU3MOB.

[Ipeamer u 3agaun reseruku. Mcropus pasBuTHs TeHeTUKU. Poib muToioruu U 3MOpUOJIOTUU B
CTaHOBJICHUM TEHETHKU. BKiag poccHilcKMX W 3apyOeXKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeToabl



TCHETHKH (TMOPUAONOTHYECKUN, IUTOTCHETHYECKHH, MOJEKYIspHO-TeHeTndeckuii). OCHOBHBIE
TeHETUYECKHE MOHATHUS. | 'eHeTnyeckass CUMBOJIMKA, UCIIOIb3yEMasl B CXEMaxX CKpPEIIMBaHUM.
3aKOHOMEPHOCTH HacJeIOBAaHUS TPU3HAKOB, ycTaHoBieHHBble . Menagenem. MonorubpumHoe
CKpelnBaHue. 3aKOH eAnHO-00pa3usi THOPUAOB MepBOro mokoneHus. [IpaBuno goMuHuUpoBaHUs. 3aKOH
paciueruieHus npu3HakoB. 'nnoresa 4nctorsl raMer. [lomHOE U HEMTOTHOE TOMUHUPOBAHUE.

JdurnbpuaHoe ckpenrBanue. 3aKOH HE3aBUCUMOT0 HaclIeoBaHusI pru3HakoB. LluTorenernueckue
OCHOBBI ~ JUTHOPHIHOTO  CKpEUIMBaHWS.  AHalnm3upylollee  CcKpelmuBaHue.  lcrmonb3oBaHue
AQHATM3UPYIOLIET0 CKPEIIMBAHUS ISl ONIPEIeTICHUsI TEHOTHITA OCOOH.

CueruieHHOE HaciienoBaHue mpu3HakoB. PabGora T. MopraHa mo cCremieHHOMY HaclleIOBaHUIO
reHoB. Hapyiienue crenyieHus: TeHOB B pe3ysbTaTe KPOCCHHIOBEpa.

XpoMocoMHas TeOpHs HACIIEACTBEHHOCTH. | eHeTHuecKue KapThl.

l'enernka moma. XpoMOCOMHOE OIpeAeNeHne Imoja. AyTOCOMBI M TIONOBBIE XPOMOCOMBI.
I'omoramerHsble 1 reTeporaMeTHsIe Oprann3Mbl. HacieoBanne npu3HaKkoB, CIEMIEHHBIX C TIOJIOM.

W3menunBocTh. Buapl m3MeH4YMBOCTH: HEHAcHeICTBEHHas W HacieAcTBeHHas. Ponmb cpensl B
HEHACJEICTBEHHON M3MEHYUBOCTU. XapaKTepuCcTHKa MOTU(HUKAIIMOHHON U3MEHYUBOCTH.
Bapuanuonnsiif psnq u BapuanmoHHas KpuBas. Hopma peaknum mnpusHaka. KonudecTBeHHBIE H
Ka4yeCTBEHHbIE IPU3HAKU M UX HOpMa peakiuu. CBoHCTBa MOJM(PHUKAIIMOHHON H3MEHUYNBOCTH.

Hacnencreennasi, win reHOTHITHYECKas, M3MEHUYNBOCTh. KoMOMHAaTHBHAS N3MEHYHUBOCTh. Meiio3 n
MOJIOBOM  TIPOIIECC — OCHOBAa KOMOWHATMBHOW W3MEHYMBOCTH. MyTalioHHasT W3MEHYHBOCTb.
Krnaccudukanuss Myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacTora W TPHYMHBI MYTaIHil.
MyrarenHble (akTOpbl. 3aKOH T'OMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBoctn H. U.
Basunoga.

BHaesnepHas HacnencTBEHHOCTh M H3MEHYHUBOCTb.

I'eneruka 4yenoBeka. Kapuorun denoBeka. OCHOBHBIE MeETOIbl T'€HETHKHM  YeJIOBEKa:
TCHCAIOTHUECKUHA, ONM3HEIOBBINA, ITUTOTCHETHUECKHH, OMOXMMHYECKUN, MOJICKYISIPHO-TCHETHICCKUH.
CoBpeMeHHOE oOIpeelieHHe TeHOTHIA: IIOJIHOICHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBaHHE, B TOM
gucie ¢ momompo IT1[P-anamu3a. HacinencrBennsie 3a00/1eBaHms YeIOBEKA: TeHHbIE 00IE3HH, OOIE3HN C
HACJICICTBEHHON IPEAPACIIONOAKEHHOCThIO, XPOMOCOMHBIE Ooie3HH. CoMaTH4ecKHe U I'eHepaTUBHBIE
myranuy. CTBONOBBIE KJIETKH. [IpHHIMIBI 310pOBOro o0pas3a *HU3HM, AUArHOCTHKH, IPO(PUIAKTUKU U
JICYCHUSI TeHETHYECKUX Oone3Held. MeauKo-reHeTHuecKoe KOHCYIbTHPOBaHHE. 3HAUeHNE MEIUIMHCKOM
TEHETHKH B IPEIOTBPAILCHNH 1 JICUCHUU TeHETHYECKHX 3a00/IeBaHUN YEIIOBEKa.

JdemoncTpanun:

IToptpersr: I'. Mennens, T. Mopras, I'. ne @pus, C. C. UerBepukor, H. B. Tumodees-PecoBckwuii,
H. Y. BaBuios.

Tabmuue! n cxembl: «MOHOrHOPUIHOE CKpEIIMBAHUE U €r0 LUTOICHETHYEeCKas OCHOBa», «3aKOH
pacuielUIeHus] M €ro LUTOr€HeTHYecKas OCHOBa», «3aKOH 4YHCTOThI ramer», «Jlurubpuanoe
cKpenBanuey, «L{utomorndeckre OCHOBBI TUTHOPHUIHOTO CKpEIIUBAHI, «Meio3y, «B3anmonelicTere
aJUIENIBHBIX TEHOB», «['eHeTHyeckne KapThl PACTEHHH, JKHBOTHBIX M 4YENOBEKa», «l'eHeTHka Ionay,
«3aKOHOMEPHOCTH HACIENOBAaHHS, CLEIUIEHHOTO € MOIoM», «KapHOTHIBI YernoBeKa M KHUBOTHBIXY,
«Bugpl u3MeHuuBOCTHY, «MonuduKanMoHHas HW3MEHYUBOCTHY, «HacnemoBanme pesyc-dakropay,
«['enernka rpynn KpoBw», «MyTalluOHHAs H3MEHUYUBOCTDY.

ObopynoBanue:  Moxaenu-anmMkanun — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemnonHoe
IOMHUHHpOBaHHe», «JuruOpuaHoe ckpemumBaHue», «llepekpéct XpomMOCOM», MHKpPOCKON U
MuKponpenapar «Jlpozoduna» (Hopma, MyTaiu GOpMbl KPBUIBEB U OKpAacKH Tena), repdapuii «I opox
[IOCEBHOM.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 5. «M3ydeHue pe3ynpTaToOB MOHOTMOPUIAHOTO W JUTHOPUAHOTO
CKpEIIMBaHUs y p030(UiIbl Ha TOTOBBIX MUKpOIIpENnapaTax.

JlaGoparopuass pabora Ne 6. «M3ydenne MoAM(UKALIMOHHOW HM3MEHYMBOCTH, IIOCTPOEHHUE
BAapHALMOHHOTO pAJia U BApHallMOHHON KPUBOI.



Jlaboparopnast pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpeNnapaTaxy.

[Ipaktudeckas padora Ne 2. «CocraBieHre U aHAIHU3 POJIOCTIOBHBIX YETIOBEKaY.

Tema 7. Ceniekuusi opranun3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexkuusi Kak Hayka M IIpolecc. 3apoXAEHUE CeleKUuu H aoMmecTukanus. Yuenne H. .
BaBuioBa o0 1eHTpax TPOUCXOXKAECHUS MW MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsr
MIPOUCXOXKICHHS IOMAITHUX KUBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHBIE METOIBI CcelIeKIMU. MaccoBbIi W WHAMBUIYaIbHBIA OTOOPHI B CENEKIMH PACTeHUH
u KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUAMHT. YUmcras JUHHAL
CKpellMBaHUe YUCTBHIX JMHMNA. [erepo3uc, wiaum rubOpumHas cuia. HeponcTBeHHOE CKpeUuIMBaHHE —
ayropununar. OtnanéHHas ruOpuamzanyst u e€ ycrmexw. VICKycCTBEHHBIM MyTareHe3 M TONy4YeHHe
MTOJTUTUIONI0B. JlOCTHKEHUS CeNeKLUN pacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust Kak oOTpacib TPOU3BOACTBA. ['eHHas WH)KEHepus. OTambl  CO3JaHUSA
pexom6OunanTHOW JIHK 1 TpancreHneix opranuszmoB. Knerounas umxeHepus. KiierouHbsie KymbTYpBHI.
MUuKpOKIOHaJIBHOE Pa3MHOXEHUE pacreHuii. Knonuposanue BBICOKOITPOIYKTUBHBIX
CENTbCKOXO03HCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE M ATHYeckhe mpoOiiembl. MO — reHeTHuecKu
MO (HUIIMPOBAHHBIE OPTaHU3MBEI.

HeMoHcTpanuu:

IToptpersi: H. U. BaBuiios, Y. B. Muuypun, I'. 1. Kaprieuenko, M. @. I1BaHoB.

Tabmuiel 1 cxembl: KapTta «LleHTpbl POUCXOXKIAECHHUS M MHOTO0Opa3us KyJIbTYPHBIX PaCTEHHIT»,
«[lopoapl OMAIIHUX >KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OrmnanéHHas THOpUAM3AIUsY,
«Paborer akagemmka M. @. Upanosay, «[lomummmonamsy, «O0beKkThl OMOTEXHOIOrHM», «KieTounsie
KyJIbTYpbI B KIIOHHPOBaHUE», «KOHCTpynpoBaHHe U TIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKU TJIOZOB U KOPHEIIONOB AUKUX (DOPM M KyIbTYpHBIX COPTOB PacTEHUH,
repbapuii «CebCKOX03sHCTBEHHBIE pACTCHUSD.

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOIAbl M JIOCTMIKEHMS CEJNEKLUUH pAacTeHUHl U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IVIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN yUacTOK, B TEINIMYHOE XO35H CTBO,
J1a00paTOPHUIO arPOYHUBEPCUTETA UITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIIOIIHOHHASA OHOJIOTHS.

[Ipenmockik BOSHUKHOBEHHWS 3BONIONHOHHON TEOPUH. DJBONONMOHHAS TEOPUS W €€ MecTO B
Ouonorny. Bnusiare 3BONIOIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUH U IPYTHUX HAYK.

CBuzerenscTBa HBOMIONWHU. llameoHTONMOrMYecKre: IOCIEAOBAaTENbHOCTD IIOSBICHUS BHUIOB B
MaJICOHTOIOTMYECKON JIETOMCH, TiepexoaHble popmbl. broreorpadudeckue: CXoACTBO U pasnuuane dhayH
1 (hJI0p MaTEpPUKOB M OCTPOBOB.

OMOpuroMorHYeckne: CXOICTBA W pPa3iIU4vs SMOPHOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENTBFHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTHYHBIE, PYIAHNMEHTapHBIE OpTraHbl, AaTaBU3MEI.
MonekynsipHO-ONOXUMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEICTBEHHOCTH W OCHOBHBIX
MeTabONNYEeCKUX MyTel Y BCEX OPraHU3MOB.

OpomonnonHas teopuss Y. [lapsuHa. Ilpennmocbuiku BOHHKHOBEHHS IapBHHH3MA. JIBIDKyIHE
CHJIBI 3BONONMK BUAOB 1O JlapBuHY (M30BITOUHOE pa3sMHOXEHHE NP OTPAaHUYEHHOCTH PECYpCOB,
HeolpenenéHHas N3MEHYHBOCTh, OOph0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomtonuu (CTD) u e€ ocHOBHBIE TTOI0XK CHUSL.

Muxkpossomtonus. [lomynsius kak enHUIIA BUAA U SBOIIOLNH.

JBwxymue cuibl (GakTopel) SBONIONWKA BHAOB B Tpupoae. MyTallMOHHBIN Tporecc u
KOMOWHATHBHAs U3MEHYMBOCTD. [lomy nsiinoHHbIe BOHEI U Jpeiid) reHoB. M3omsmus u MUrpanys.

EctectBennsrii 0T00p — Hanpaistonuii GakTop Bomtoruu. DopMbl €CTECTBEHHOT'0 0TOOpa.



[IprucnocobneHHOCTs OpraHM3MOB Kak pe3ynbTaT sBomouuu. [Ipumepsl mpucnocoOneHwii y
Oprann3mMoB. ApoMop(} 036l U UANO-a AN TALIH.

Bung wu BumooOpazoBanme. Kputepunm Buma. OcHOBHblIE (GOpPMBI  BHI00OpPa30BAHUS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomtorsi.  DopMBl  ABOJIONMU:  (QUIETHYECKasi, IUBEPreHTHAas, KOHBEPTEHTHAS,
napasienbHas. HeoOpaTHMOCTb BONIOLNH.

[IpoucxoxaeHne OT HeCHEeUMATU3UPOBAHHBIX NpeAakoB. Ilporpeccupyromias crenuamu3anus.
AnanTuBHas pagualus.

JdemoncTpanumn:

Hoptpersi: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ©.
Miromnep, A. H. Cesepiios.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHWYecKOoro MuUpa Ha 3emiie», «3apOobIU MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl OoppOBl 3a cyliecTBoBaHHE», «EcTecTBeHHBINH 0TOOPY,
«MHoroobpazue COpTOB  pacTeHHil», «MHOrooopasue mMopoJ  KHUBOTHBIX»,  «llomymsuuy,
«MyTaloHHass HM3MEHYMBOCTEY», «ApoMopdo3b», «Manmoananranum», «OOmas gereHepanusy,
«/IBmwxymue cwibl 3Bomronuny, «Kaprta-cxema mapmpyra myremectsust Y. [lapsuna», «boppba 3a
cymectBoBaHue»,  «lIpucmocobieHHOCT, — opraHu3moB», «['eorpaduueckoe  BugO00Opa3oOBaHHEY,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOMIEKIUS HACEKOMBIX C Pa3MYHBIMHU THUIIAMH OKPAacKH, HAOOp IJIOZ0B M CEMSH,
KOJIJICKII S <<HpI/IMepI)I 3alIUTHBIX HpI/ICHOCO6HeHHI>'I Y KUBOTHBIX», MOICIIb «OCHOBHEBIE HaltpaBJICHUSA
3BOIIOLINNY, 00BEMHAA Moienb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduyeckas kapra mupa, KOIeKInus «DPOopMbl COXPAHHOCTH HCKOITAEMBIX KHBOTHBIX M
pacreHuii», Moxpens amukanua «llepekpéct XpomocoM», BiaxHbIE Inpenapartel  «Pa3zButne
HacekoMoro», «Pa3BuTHe JIATyImIKn», MUKponpenapat «/{po3sodpunay (Hopma, MyTarun GopMbl KPBUIHEB
1 OKpaCKH Tela).

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OIOTHICCKOMY KPUTEPHIOY.

JlaGopatopnast padora Ne 2. «Onucanue MpUCTIOCOOICHHOCTH OpraHU3Ma M €€ OTHOCHUTEIHHOTO
XapakTepar.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eMute.

JloHay4HbIE IPEACTABICHNS O 3apOXKACHUN KU3HU. HaydHble runoTe3bl BOSHUKHOBEHUS JKU3HHU Ha
3emite: abWoreHe3 U MaHCIePMUsI. XUMHUYECKas dBOIIONHsI. AOHOTeHHBIN CHHTE3 OpraHUNYECKUX BEIECTB
13 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE IOATBEP)KICHNE XUMHUECKON 3Bomonuy. HadanpHble 3Tarisl
Oouonornueckor sBomonuu. lmmoresa PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHUE IPOTOKIETKU. [lepBhle KiIeTKHM M uX 3Boironua. PoOpMUPOBAHME OCHOBHBIX TIPYIII
XKHUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3pam U nepuogaMm. Katapxel. Apxeiickas U npoTepo3oicKast 3pbl.
[laneozoiickass 2pa u €€ TEpUONBL: KEMOPHICKHHA, OPJOBUKCKWH, CHIYPHICKHHA, IEBOHCKHIH,
KaMEHHOYT OJIbHBIN, TEPMCKUH.

Me3o3olickas 3pa u €€ nepuoibl: TPUACOBBIM, FOPCKUIL, METOBOM.

Kaitno3olickas 3pa u e€ nepuopl: NaneoreHoBblil, HEOr€HOBBIN, aHTPONOTr€HOBBIN.

XapakTepuCcTUKa KIMMaTa W TeOJOrM4eckux mpoueccoB. (OCHOBHBIE 3Tambl  HBOIIOLUHU
PacTUTENBHOTO M >KUBOTHOrO MHpa. ApomMopo3bl y pacTeHuil U >KUMBOTHBIX. IlosiBieHue, pacuser u
BBIMHPAHHUE IPYIII KHUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3Bomound. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIIBI
OpraHU3MOB.

OBomtonys YenoBeka. AHTPONOJNOIUs Kak Hayka. Pa3BuTHe MpeacTaBIeHHH O HMPOUCXOKICHUHU
yenoBeka. MeTonsl H3yueHMs] aHTpororeHesa. CXoAcTBa M pas3iuuusd 4YeEIOBEKa M IKUBOTHBIX.
CucremaTHuecKkoe MOJI0KEHNE YETOBEKA.



Hewxkymme cunbl (paxkrtopsl) aHTpornoreHesa. HacnenacTBeHHas W3MEHUYHMBOCTh M €CTECTBEHHBIN
oT60p. OOIIeCTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy/a, MBILIUICHNE, PEUb.

OCHOBHBIE CTaJMM U BETBU HBOJIIOLUHU YEIOBEKa: aBCTpajonuTeku, Yemosek ymensii, YenoBek
npAMoxoasamuii, YenoBek HeaHIepTalbCKuii, YenoBek pa3yMHbld. HaxoIKuM HCKONMAaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMSI, 00JIaCTh paclpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYAHSI.

UenoBeueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BpoleonjHas (eBpas3uiickas), Herpo-
aBcTpalougHas (3xBaTOpHANBHAN), MOHTOJIOUIHAS (a3maTcko-aMepuKaHCKas). Yeprol
MPHUCIIOCOOJICHHOCTH TIPE/ICTABUTENECH YeIOBEUECKUX pac K YCIOBHSM CYIIECTBOBaHHS. EIWHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoncTpanumn:

IToptpersi: @. Penn, JI. [actep, A. Y. Omapun, C. Muiep, I'. FOpu, Y. JlapBus.

Tabnuipl u cxembl: «Bo3nukHoBeHHe CONHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenpHas kierka», «KuBorHas kietkay, «lIpokaprnornueckas kierkay, «CoBpeMeHHas CHUCTEMa
OpraHmyeckoro Mupay», «CpaBHEHHE aHATOMHYECKHX YEepPT CTPOCHHs YEIOBEKa W UeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKUX HAXOJOK TMPEIKOB COBPEMEHHOT'O YEIOBEKay,
«peBueitme ntoam», «IpeBaue moan», «IlepBbie cCoBpeMEHHbIE 1011y, «HenoBeuecKkue pach».

Ob6opynosanue: myinsbku «lIponcxoxaenue venoBekay (OOCTHI aBCTpANONUTEKA, MATEKAHTPOIIA,
HeaH/epTajblia, KPOMAaHbOHIIA), CIENKH WIN M300paKeHNsT KaMEHHBIX OpyIui NEpBOOBITHOTO YEIOBEKa
(kamMHU-YoOIIIIEpBI, pyOumIiIa, ckpebiia), reoXpoHOoIOrnieckas Tabnuma, Koekius «DopMbl COXpaHHOCTH
HCKOITAeMbIX KHUBOTHBIX M PACTEHUII.

JlabopaTopHble U MpaKTHYECKHE PadoThI:

[Mpaktuueckas padora Ne 1. «l3ydeHHe HCKONAEMbIX OCTATKOB PACTEHHWH M JKUBOTHBIX B
KOJITIEKITUSAX.

OKCKypcus «OBOJIONMS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM HITH
KpaeBemTIeCKU My3ei).

Tema 3. Opranu3msbl 4 OKpy:Kalas cpeaa.

OKkonorug Kak HayKa. 3agadd ¥ pa3fenbl JKOJIOTHU. MeTOapl SKOMOTHYECKHX HCCIIETOBAHUMH.
DKOJIOrHYecKoe MUPOBO33PEHNE COBPEMEHHOI'O YEIOBEeKa.

Cpenpl 0OUTaHNS OPTAaHU3MOB: BOJHAS, HA3eMHO-BO3/TyIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHASL.

Oxonornyeckne  (dakTopel. Kiaccuduramums — skomorndeckux — (aKTOpOB:  aOHOTHUYECKHE,
OMOTHYECKUE U aHTPONOTeHHbIE. JlelicTBrEe SKOIOTHYecKUX (paKTOPOB HA OPTaHU3MBL.

Abuorndeckne (haKTOpBI: CBET, TeMIileparypa, BiIaxHOCTh. DortomepuommsMm. Ilpucmocobnenns
OPTaHHU3MOB K JIEUCTBUIO aOMOTHUYECKUX (PaKTOpPOB. bromorndeckne puTMBL.

buotnueckue ¢akropsl. Buasl OHOTHYECKWX B3aWMOJEHCTBHUNA: KOHKYpPEHITHS, XHWIIHAYECTBO,
cumbro3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyanau3M, KOMMEHCAIH3M (KBapTHPaHCTBO,
HaxJICOHHYEeCTBO). AMEHcanu3M, HEUTpamu3M. J3HaueHWEe OHOTHYECKHUX B3aWMONSHCTBHHA IS
CYIIIECTBOBAHHUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIIOTHYECKUE XapaKTePUCTHKH MOy Aui. OCHOBHBIE TIOKA3aTeNH TOMYJISIIH: YACICHHOCTS,
IJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTD, MIPUPOCT, MUTpaIws. JJMHaAMIKa YMCIEHHOCTH TOIMYJSIUN U €
peryIsnus.

JdemMoHcTpanum:

[optpersr: A. I'ymbonear, K. @. Pynse, 3. ['ekkens.

Tabmumpr u cxembl: kapta «lIpupomnbie 30HBI 3emmu», «Cpembl OOWTaHHUS OPTAHHU3MOBY,
«Doronepuomuzmy», «llomymsmum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYISIIAA WH(PY30pHH-
typenbkny, «[lumessie memm.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 3. «Mopdomoruueckue OCOOEHHOCTH PAcCTEHMH H3 Pa3HBIX MECT
OOUTaHWUS.

JlaGoparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «Ilogcdér mIOTHOCTH MOMYJISIMNA pa3HbIX BUAOB PACTEHUI.



Tema 4. Coo61mecTBa 1 3KOJTOTHYECKHE CHCTEMBI.

CoobmiectBo oprann3MoB — OuoreHo3. CTpyKTyphl OWOLIEHO3a: BWIOBAas, MPOCTPAaHCTBEHHAS,
Tpoduueckas (mumeBas). Bunsi-nomuaanTel. CBs31 B OHOIIEHO3E.

Okonoruueckue cucrembl (3kocuctembl). [loHaTHe 00 9KocucTeMe W OHOreoleHO3e.
OyHKIIMOHATILHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLEHThI, KOHCYMEHTBHI, pexyleHThl. KpyroBopor
BEIIECTB M TMOTOK 3HEPrHH B dKocucTeMe. Tpodudeckue (NMHUILEBBIE) YPOBHU DKOCHCTEMbI. [luieBbie
e u cetd. OCHOBHBIE TOKa3aTedH SKOCUCTEMBI: Onomacca, MpOAYKIHS. DKOJIOTHIECKUE TTHPaAMHIBL:
MPOAYKIIHUHU, YACICHHOCTH, OuoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIHUS, pa3BUTHE.
Cyxkueccus.

[IpuponHele  SKOCHCTEMBI. OJKOCHCTEMBI 03€p M  peK. OKOcHCTeMa XBOWHOIO MU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOT'eHHBIE  3KOCHCTEMBI.  ATrpodKocHcTeMbl. YpOoskocuctembl.  buonormdeckoe u
XO3SUCTBEHHOE 3HAUEHNE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

BuopasnooOpasue kak QaxTop ycroiuuBocTH 3KocucTeM. CoxpaHeHHe OHOJOrHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepraackoro o 6uochepe. ['panunpl, cocraB u crpykrypa Ouochepsl. JKuboe
BemiectBO M ero ¢GyHkiuu. OcoOEHHOCTH OHMOC(epbl Kak TIiI00albHONW 3KOCHCTEeMBbI. JuHammuueckoe
paBHOBecHe 1 oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTs! BemecTB U OMOT€OXUMHYECKHE ITUKIIBI SJIEMEHTOB (yriieponaa, a3oTa). 30HaILHOCTh
o6uocheprr. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Ouochepe 3emian. AHTPONOreHHbIE H3MeHeHHs B Ouochepe. [obaibHbIE
9KOJIOTUYECKHE MTPOOIIEMBI.

CocymectBoBanne mpupoabl W denoBeuectBa. CoxpaHeHue OuoOpa3HOOOpa3Wsi Kak OCHOBA
ycroitunBocTr  Omocdepsl. OCHOBa palMOHANBHOTO YINPABICHUA NPHUPOAHBIMH pecypcaMu H UX
rcrnonb3oBanue. JlocTikennst OMOIOTHN U OXpaHa MPUPOIHI.

JdemoncTpanumn:

IToptpersr: A. JIk. Tencmu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumbr 1 cxembl: «llumeBsie 1enm», «bwolleHO3: cocTtaB M CTPYKTypa», «lIpupomHsie
coobmiecTBay, «llemn muTaHU», «IKOJTOrHUECKas mupaMumay, «buocdepa n demoBek», «IKocHCTEMA
IFPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOrO Jeca», «buoreHo3 BomoéMayn, «ATrpoIeHo3»,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHeWlne HCTOYHUKUA 3arps3HEHHs
BO3/lyXa W TPYHTOBBEIX BOI», «[louBa — BaxkHelas cocraBisiomas ornocdepsr», «PaKkTopsl Jerpanauu
mouB», «llapHUKOBBIH 3ddekT», «DaKTOpHl PaTUOAKTHBHOTO 3arps3HEHus Ouocdepb», «OOmas
CTpyKTypa Omocdepsr», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBI 3kpaH Omocheps»,
«Kpyrosopor yriepona B 6uochepe», «Kpyropopor azora B mpupoe».

OGopynoBanue: Mojenmb-anIuinKanus «TunmaHbie OWOIEHO3bI», TepOapuii «PacTtuTenbHbIe
cooOmiecTBa», komteknuu «buoreHo3», «Bpeautenn BaKHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYPY,
repbapuu W KOJUIEKIIMHA PACTEHWH M XUBOTHBIX, MPUHAISKAIINE K Pa3HBIM HKOJOTHYECKAM TPYIaM
omHoro Buna, KpacHas kaura Poccmiickoit Denepariin, n300pakeHUs OXpaHSEMBIX BUIOB PaCTEHUH U
KUBOTHBIX.



[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BMOJIOTN HA BA3OBOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

CormacHo ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00Y4alOIMMUCS
MPOrpaMM CpeHero o0Iero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX Pe3ysIbTaTOB OCBOEHUS Mpeamera «buonorus» BbIIEIEHBI CleTyIOIue
COCTABJISIONINE. OCO3HAHUE O0YJYAIONIMMHCS POCCUUCKON TpaskJaHCKOH HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPE/IENICHHUI0, HATMYNE MOTHBAIIMK K OOy4eHHI0 OMOJIOTHH,
LeNIEHaNpaBlIeHHOEe Pa3BUTHE BHYTPEHHHX YOEXKIEHHH JMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAJAUIMKA pa3BUTHsI OMOJIOTHYECKOT0 3HAHHS, TOTOBHOCTh U CHOCOOHOCTh OOYYaIOMmInXCs
PYKOBOJICTBOBAThCSI B CBOEW JIEITENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU
cucTeMe OWOJOrMYecKOro oOpa3oBaHMs, HATUYHE DKOJIOTHYECKOrO0 TPaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUThH LIENH U CTPOUTH KU3HEHHBIE TIJIaHBbI.

JIMgHOCTHBIEC PE3yJabTAaThl OCBOCHUS NpenaMera «BHomorusy» JOCTUTaloTCs B SAMHCTBE yueOHOU U
BOCTIMTATEIIbHOM NIESITETFHOCTH B COOTBETCTBUHU C TPAAWIIMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
WCTOPUYECKUMHU W TYyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TNPHHSITHIMH B OOIIECTBE MpPaBIJIAMH U
HOpMaMH TIOBEIEHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHS, CAMOBOCIHTAHHUS W CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEH MMO3UIMHN JIMYHOCTH, TMAaTPHOTH3MA, YBKEHUS K 3aKOHY W TIPaBOMOPSIKY,
YeNI0BEeKy TPyAa U CTapIeMy ITOKOJIEHHIO, B3aMMHOTO yBa)KEHUS, OEPEXHOr0 OTHOMIEHHS K KyJIbTYPHOMY
HACJIEIMI0 W TpaJullMiaM MHOTIOHAIIMOHAIBHOrO Hapoja Poccuiickoit @enepanuu, NOpupoae U
OKpYy’Karollen cpese.

JlmdHOCTHBIE pe3yibTaThl OCBOGHHSA YUeOHOro mpeamera «buoJOrHsS» IOMKHBI OTPaXKaTh
TOTOBHOCTH M CIIOCOOHOCTH 00YYarONIUXCSl PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEW MO3UITUEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAIlMii, TO3WTUBHBIX BHYTPEHHHUX  yOEXKIEHH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM [EHHOCTSIM POCCHHCKOTO OOIIEeCcTBA, PACIIMPEHUE >XU3HEHHOTO
ONbITA W OIbITA ACATEIBHOCTH B IPOLECCE PEaJu3allid OCHOBHBIX HANpPaBJICHUN BOCIHUTATEIbHOU
JESTEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIHTAHMA:

c(hOpMHUPOBAaHHOCTh TPAKIAHCKON ITO3WIUN OOYYAIOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOI'O
YIIeHa POCCUHCKOTO OOIIECTBa;

OCO3HaHHWE CBOMX KOHCTUTYIIHOHHBIX MPaB M 00S3aHHOCTEH, YBa)KEHHE 3aKOHA M MTPABOIMOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAEATENbHOCTH TIPU CO3AHUU Y4YEOHBIX IPOEKTOB,
pelIeHnu y4eOHBIX 1 MMO3HABATENBHBIX 3224, BRITIOTHEHUH OMOIOTHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OMpeNeNsaTh COOCTBEHHYIO TO3WIIMI0 0 OTHOIIEHWIO K SIBJICHUSM COBPEMEHHOW
’KH3HHU U OOBSICHITH €€;

YMEHHE YYUTBIBATh B CBOUX [EWCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJIEHCTBHS
JOJIEH C Pa3HBIMU YOKACHUSAMH, KyIbTYPHBIMHU IIEHHOCTSIMHU U COITHATBHBIM TOJIOKESHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MIPOI[ECCE COBMECTHOTO BHIMTOIHEHUS yUeOHBIX, TO3HABATETbHBIX
Y HCCIEeOBATEbCKUX 3aJ1a4, YBXXUTEIHHOIO OTHOIIEHHWS K MHEHHIO OIIIOHEHTOB INPH OOCYKICHHUU
CHIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 CONEPIKAHUS;

FOTOBHOCTb K TYMAaHUTAapHOU U BOJIOHTEPCKON NIESTENBHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAaHHOCTH POCCUHCKOM TPaKIaHCKOW HICHTUYHOCTH, MMATPHOTH3MA, YBAXKEHHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoii, ropoctu 3a cBod Kpaii, cBoro PonrHy, CBO s3bIK U
KyJIbTYpY, IPOLLIOE U HACTOsIIEe MHOIOHAIIMOHAIbHOT0 Hapona Pocenn;

LIEHHOCTHOE OTHOILIEHHE K IMPUPOJHOMY HACIEIUI0 W MAMITHHKAM MPHUPOAIBI, AOCTHKEHHSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH,
MMOHMMAHUS 3HAYCHUs OMOJIOTMU B MO3HAHWU 3aKOHOB IMPHUPOJIBI, B JKM3HHU YEIOBEKA U COBPEMEHHOTO
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW POCCUHCKOr0 HapoAa;

c(hOPMHUPOBAaHHOCTH HPAaBCTBEHHOT'O CO3HAHUS, ITUYCCKOTO TIOBEICHHUS,

CIOCOOHOCTh OIGHMBATH CHTYallUI0 M MPUHUMATh OCO3HAHHEBIC PEUICHUS, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMEI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POIUTENISAM, CO3JIAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TpaJMIIUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

OCTETUYCCKOC OTHOUICHUE K MHDPY, BKIOYad OSCTCTUKY 6I)ITa, Hay4YHOI'O W TEXHHUYCCKOI'o
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMaHUE AYMOIMOHAJILHOTO BO3/IEWCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHJAaX HMCKYCCTBA, CTPEMIICHHUE IIPOABJIATH KadeCTBa
TBOPYECKOW JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHUS KYJbTYPbI 30POBbA M 3MOIMOHAILHOIO
0aronoryums:

MIOHUMAaHWe W peanu3amnus 370poBOoro W 0Oe30macHOro oOpa3a JKWU3HH (3I0pOBOE IMHTAHUE,
COOJIIOICHUE THTHEHUYECKMX TIPaBWJ W HOPM, COATaHCHPOBAHHBIA DPEXHM 3aHITHH W OTIBIXA,
perynspHas Qu3MUecKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

MMOHMMaHWE [EHHOCTH MPaBWJI WHIMBUAYAIBHOTO W KOJUIEKTHBHOTO 0€30MacHOro MOBENEHHS B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAaHUE TIOCIEACTBHH ¥ HENPHUATHS BPEOHBIX TPUBBIUEK (YIOTPEOIIEHUsT aJKOTroJs,
HapKOTUKOB, KYPEHHUS);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEITETFHOCTH TEXHOJOTMYECKOH M COIMAIBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH H CAMOCTOSITETHHO BBITIONHSTH TAKYIO JIESTEFHOCTS;

WHTEpeC K pa3nuyHbiM cdepam TpoecCHOHATBHON —NesITeNbHOCTH, YMEHHWE COBEpIIaTh
OCO3HaHHBIN BEIOOP Oymytieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTaHEI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHHIO HA MPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

AKOIIOTUYECKH IIEIecO00pa3Hoe OTHOIIEHNE K MPUPOJe KaK UCTOYHUKY JKU3HH Ha 3eMile, OCHOBE
€€ CyIIECTBOBAaHUS;

TIOBBIIIICHNE YPOBHS AKOJIOTUYECKON KYIBTYpHI: MIPHOOPETEHIE OIbITa TUIAHNPOBAHHS ITOCTYITKOB
Y OIIEHKW WX BO3MOYKHBIX TIOCIECTBHH JUIsl OKPY KAIOIIEH Cpebl;

OCO3HAHUE III00aTHLHOr0 XapaKTepa HKOJOTHIECKUX MPOOIIEM U TYTEeH UX pelleHus;

CIOCOOHOCTh HCIIONB30BaTh NpUOOpeTaeMble MPU H3YYeHWH OWOJIOTUW 3HAHWUS U YMEHUS IIpH
pemieHuu TpoOieM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOJONOIB30BAHUEM (COOIOJIEHHE TPaBUI
MOBEIEHUS] B TIPUPOJIe, HANPABICHHBIX HA COXpaHEHHE PaBHOBECHS B DKOCHCTEMAaX, OXpPaHy BHJIOB,
aKocHcTeM, Ornochepsl);

AKTUBHOE HEMpUATHE NEWCTBHIA, MPUHOCAIINX Bpe OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHue
MIPOrHO3UPOBATh HEOIATONPUSATHBIC SKOJIOTMYECKUE TIOCIEACTBUS TPENIPUHAMACMBIX JEUCTBUH U
Mpe0TBpAIIaTh UX;



HaJIWYHE PA3BUTOTO SKOJIOTHUECKOT'0 MBIIIJICHHUS, IKOJIOTHUECKON KYJIbTYPHI, ONBITA AESITEIbHOCTH
9KOJIOTHMYECKOH  HANpaBIEHHOCTH, yMEHHs  pPYKOBOACTBOBATHCS MMM B  [O3HABaTEIbHOM,
KOMMYHHKAaTUBHOH W COLMAJIbHOW MPAaKTHKE, FOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW AEATENbHOCTH
9KOJIOTHYECKOI HAalPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKd M OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA AMAJOre KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YHTATENBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBHSI MEKILY
JOABMU ¥ TTO3HAHUS MUDA;

noHWMaHue crenudukn OWONOrMM KaK HayKH, OCO3HaHHMsA €€ polmu B (QOpPMUPOBAHUH
PalMOHATIbHOTO HAYYHOTO MBIIUICHHSI, CO3JJAHUU IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPY)KAIOIIeM MHpPE
KaK O eTMHCTBE MPUPOJIBI, YEIOBEKa 1 OOIECTBa, B IIO3HAHUN TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIllCHHH
mpobiieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJIsi COBPEMEHHOW IHMBMIIM3ALIUK: 00ECIIeueHHs HOBOTO
YPOBHSI PAa3BUTHS MEIMIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX pemaTh
pecypcHble TpoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MOUCKA MyTel BBIXOJAa M3 TI00aJTBHBIX YKOJIOTMYECKUX
npobieM ® o0ecriedeHHs] Tepexojia K YCTOWYMBOMY pPa3BHUTHIO, PAMOHAILHOMY HCIOIb30BAHUIO
MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KH3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHWH OWONOrMYECKUX 3HAHWWA B IENSAX IOBBIIICHUS 0OIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KaK COCTaBHOM 4acTH (hyHKIHMOHAILHOW TPaMOTHOCTH
o0y4arommxcsi, pOpMHPYEMO TPU U3yIEHUH OHOJIOTHH;

MMOHUMaHHE CYIITHOCTH METOJIOB IO3HAHMUS, UCTIONIL3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCTIONB30BaTh MOJNydaeMble 3HAHWSA I aHaidu3a M OOBACHEHHS SBICHHH OKPYXKAIOUIIEro MHpa M
MPOUCXOAANIMX B HEM HM3MEHEHHH, YMEHHE IenaTh OOOCHOBAHHBIC 3aKIIOUCHHS HAa OCHOBE HAyYHBIX
(aKTOB U MMEIOMINXCS TAHHBIX C LEIBbIO MOTyYCHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIFHO HCIOJIB30BAaTh OMONIOrMYECKHE 3HAHMS IS PEIICHUS MpoOiIeM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIGHHOCTH HAay4HOH JeATeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH HPOEKTHYIO |
HCCIIE0BATEIBCKYIO IEATENbHOCTh HHANBUIYAIEHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
MIOTyYESHUIO HOBBIX 3HAHHH 110 OMOJIOTUH B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSIMH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS YI4EOHOT0 MmpeaMeTa « BHomorusy BKIIIOYAIOT: 3HAYMMBbIE
s (opMHUPOBaHUS MHPOBO33PEHUS OOYUYAIOMIMXCA MEKIUCHHUILUTHHAPHBIE (MEXIPEIMETHEIE)
oOmIeHayYHbIE TOHATHSA, OTPAXKAIOIIUE [EIOCTHOCTh HAYYHOH KapTHHBI MUpa M CHEIU(HUKY METOIOB
MIO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SBICHHUE, IPOIECC, CHCTEMAa,
Hay4HBIH (DaKT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIETO0BaHUE, HAOIIO/ICHUE,
U3MEpeHHe, OSKCIEPUMEHT W JpPYyrux), YHHBEpCaJbHBIE Yy4eOHBIE IEHCTBHs (IIO3HABATEIbHEIE,
KOMMYHHKAaTUBHBIE, PETYJISITHBHBIE), OOecrieunBaronme GopmMupoBanne GpyHKINOHAIBHONW IPaMOTHOCTH
U COLMAIIBHOW KOMIIETEHIIMH OOYYarOIMXCs, CIIOCOOHOCTh OOYYaIOMIMXCS HMCIOJIB30BaTh OCBOCHHBIC
MEXIUCUUILUTMHAPHBIE, MHPOBO33DEHYECKHE 3HAHWS W yHUBEpPCAJbHBIE YdeOHBIE JEHCTBHS B
MO3HABATEIILHON M COIMAIBHOMN MPAKTHKE.

MeranpeaMeTHsie pe3yabTaThl OCBOSHUS IPOrpaMMbl CPEJHEro OOIIero oOpa3oBaHMS JIOKHBI
OTpakaTh:

OBilaleHue YHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JornyYecKue AeiiCTBUA:

CaMOCTOATENBbHO (YOPMYIIMPOBAThH U aKTYaJIM3UPOBATh POOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;



WCTONB30BaTh MPH OCBOCHWU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHau3a, CHUHTE3a,
CpaBHEHHS, KiIacCU(pUKanK, 0000IIEH ), pACKPBIBATE CMBICT OMOJOIMYECKUX MOHATHH (BBIACTATH UX
XapakTepHbIE MPU3HAKY, YCTAHABIUBATH CBS3U C JPYTHMMHU HOHATHAMH);

OMIPEeNITh 1EeNH AeSTeIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUH UX OCTHIKEHHUS, COOTHOCUTD
PE3YIbTATHI ASSITEIBHOCTH C MOCTABICHHBIMU LEISIMU;

HCTOJB30BaTh OMONOTHYECKHE IOHATHS JJ1s1 OOBSICHEHUS! (JAKTOB M SIBJICHUH >KUBON TPUPOIBI;

CTPOUTH JIOTHYECKHE PpaCCYXICHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMaTPUBAEMBIX SIBICHUSAX, (OpMYNIHpOBaTH BBIBOABI H
3aKJIIOYEHUS;

MPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBAa Uil TPEICTAaBICHUS CYIIECTBCHHBIX CBS3eH W
OTHOUIICHUH B HW3y4aeMbIX OHMONIOTHYECKMX OOBEKTax, a TaKKe MPOTUBOPEUHH pa3HOrO pOja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH peHIeHHs NpoOJIeMbl ¢ y4€TOM aHaiM3a WMEIOIINXCS MaTepHabHBIX |
HEMaTepUaTbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB IIENSIM, OLICHHBAThH
PUCKH TTOCIEACTBUHN ESITENBHOCTH;

KOODJMHHPOBAaTh ¥  BBIIONHATH pabdoOTy B  YCIOBHUSIX PEATBHOIO, BHUPTYalIbHOIO U
KOMOMHHMPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBINUICHHE TIPU PEIlIEHUN KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE AeliCTBHSA:

BIIQJICTh HABBIKAMH Y4eOHO-HCCIIENIOBATENBCKOM M TPOEKTHOH JIEITEIbHOCTH, HaBBIKAMU
paspenieHust IpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOZOB PELICHHS
MPAKTUIESCKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHMS,

UCTIONB30BATh  pa3NIMYHbIC BHABI JEITENBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETaluy, MPeoOpa30oBaHUIO U NPUMEHEHHIO B YYEOHBIX CHTYalUsAX, B TOM YHCIIC TIPH CO3IAHUH
y4eOHBIX M COIMATBbHBIX IIPOCKTOB;

(dbopMHUpOBaTh HAYYHBIH THUN MBIIUICHHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH ¥ METOIAMHU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4H B 00pA30BATEINBHOMN ACSATEIFHOCTH M KH3HEHHBIX
CHUTYaIHsX;

BBISBIIATH NTPUYMHHO-CIICCTBEHHBIE CBA3M M aKTyaJM3WPOBAThH 3a]ady, BBIIBUIATh T'MIIOTE3y €&
pelIeHns, HaXOAWTh ApTyMEHTHI ISl JIOKA3aTENbCTBA CBOMX YTBEP)KICHHUH, 3aaBaTh MapamMeTpsl U
KPHUTEPHUU PEILICHS;

aHaJIM3UPOBAThH IOJIYYEHHBIE B XOJE PEIICHMS 3aJadd Pe3yiIbTaTbl, KPUTHYECKH OICHHBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OLICHUBATH IIPHOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IICTICHANPABICHHBIA MOWCK TIIEPEeHOCa CPeICTB M CIOcOOOB  NEHCTBUS B
poheCCHOHATBHYIO CPEAY;

YMETb IEepEHOCUTD 3HAHUS B IO3HABATEINBHYIO H MIPAKTHYECKYIO 00TACTH KHU3HEICATEIbHOCTH;

YMeTb MHTETrPUPOBATh 3HAHMS U3 PA3HBIX MTPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJICH, TpeyIaraTb OPUTHHAIBHBIC ITOJAXOIbI W PEIICHHUS, CTABUTH MPOOJIEMBI U
3aj1a4M, JIONYCKAIONIME aJbTepHATUBHBIC PEIICHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(POpMANUU (TEKCTe Y4eOHOro MmocoOHs, Hay4dHO-
MONYJISIPHOHM JIMTEpaType, OMOJOrMYECKUX CIOBAPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTtepHere), aHAIM3UPOBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB M (OpM mIpencTaBiIeHHs, KPUTHIECKH
OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTB;

(hopMyITUpPOBaTh 3alPOCHl U IPUMEHSThH Pa3IMYHbIE METO/BI IIPH MTOUCKE U 0TOOpE OHOTIOTHYeCKOM
nHpopMaIuK, He0OXOAUMOH /715l BHIIOJIHEHHS yIEOHBIX 3a1ay;



npuoOperath  ONBIT  WCIONB30BaHMA  MH()OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOT'O UCIIOJIL30BAHUS PA3TIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BHIOMpaTh ONTHMAIBHYIO (OpPMY TpelNcTaBlIeHUsl OHonoruueckord mHQopmanuu
(cxeMbl, Tpa UKy, AMArPaMMBI, TAOJIHUIIBI, PUCYHKU U IPYTOE);

HCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MpU pabore ¢ OMomornyeckoi HHGpopMamei:
MPUMEHATh XMMHYECKHE, (DU3UUYCCKUE U MAaTEMaTHUCCKUE 3HAKU M CUMBOJIBI, (DOpMYJIbI, a00OpeBHATYDY,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISHOCTH;

BJaJIeTh HaBBIKAMH PAcIllO3HABaHUS M 3alIMTHl WHPOpPMaLUK, WH(OPMALMOHHONH OE30MacCHOCTH
JIMYHOCTHU.

OsiiaeHue yHMBEPCATbLHBIMUA KOMMYHUKATUBHBIMH AeCTBUSIMU:

1) oburenne:

OCYHIECTBJIATH KOMMYHHUKAIIlMU BO BCEX C(i)ean JKU3HU, AKTUBHO YYaCTBOBATHL B JUAJIOTC HIIU
JMCKYCCUU TIO CYIECTBY OOCYXIaeMOH TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKAa3bIBATH CYXKICHUS
OTHOCHUTECIBHO BBIITOJITHCHU S HpennaraeMof/'I 3ala4yi, YYUTbIBAaTh MHTCPECHI U COIJIACOBAHHOCTH HOSI/IHI/Iﬁ
JIPYTUX YYaCTHUKOB JIMAJIOTa WIN JUCKYCCHH);

pacmo3HaBaTh HeBepOallbHBIE CpEICTBa OOIICHWS, MMOHUMATh 3HAYEHHWE COIHAbHBIX 3HAKOB,
MMpeAnoCbIOK BO3HUKHOBCHUSA KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ, YMETh CMAT4YaTh KOH(i)HI/IKTBI N BECTH
TIepEeroBopkI;

BIIQJICTh PA3IMYHBIMH CIIOCO0aMH OOIICHUS W B3aWMOJICHCTBHUS, MOHUMATh HAMEPEHUsS JPYTHX
JIo/Iel, IPOSIBIIATH YBAXKUTEIHHOE OTHOIIIEHNE K COOECEHUKY M B KOPPEKTHOU (dopme HOpMyITUpOBAThH
CBOM BO3PaKCHHS,

Pa3BEPHYTO W JIOTHYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITETbHOCThD:

MMOHUMATb U MCIIOH30BaTh IPEUMYIIIECTBA KOMAHTHONW W HHIMBUIYAIbHOW PaOOTHI TIPU PEIIeHUN
OMOJIOTMYECKOH  MpoOJieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPHUMEHEHHS TPYIHOBBIX  (HopM
B3aMMOJICHCTBHSI IIPU PEIICHUN yIeOHOH 3a/1a4H;

BBIOMpATh TEMAaTHKy W METOABI COBMECTHBIX JIEHCTBHH C Yy4€roM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)I0T0 YiIeHa KOJIJIEKTHBA;

MIPUHUMATH I[ENTH COBMECTHOM EATENIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH AEHCTBUS 1O €€
JMOCTM)KEHUIO: COCTaBIISITh IUTAH JIEMCTBHW, paclpeneniaTb pOId ¢ y4ETOM MHEHUH YYaCTHHKOB,
00CYyX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLIEHWBATh KAa4eCTBO CBOETr0 BKJIAJa W KaKIOTO yJaCTHHKA KOMAaHMbI B OOIIMI pe3yibTar IO
pa3pabOTaHHBIM KPHUTEPHSIM;

mpe/yiaraTh HOBBIE TPOEKTHI, OIEHWBATh WIEH C TIO3WUIMH HOBU3HBI, OpPWUTHHAIHLHOCTH,
MPaKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBIIATH TO3UTHBHOE CTPATErHMYECKOe IOBEACHHE B PA3IUYHBIX CHTYalUSX, MPOSBISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIUATUBHBIM.

OBi1aieHUEe YHUBEPCAJBHBIMH PeryJsITHBHBIMH eHCTBUAMHU:

1) camoopranuzanus:

WCIIONB30BaTh OMOJIOTHYECKHE 3HAHWS ISl BBISIBJICHUS MPOOJIEM W WX PEIICHUS B JKU3HEHHBIX U
Y9eOHBIX CHTYaIHsX;

BBIOMpATh HA OCHOBE OHMOJIOTMYECKUX 3HAHWH IIENEeBbIE M CMBICIOBBIE YCTAHOBKA B CBOUX
NEHCTBUAX H TIOCTYNKaxX II0 OTHONIEHWI0O K JKUBOH TPUPOJIE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYIKaFOIINX;

CaMOCTOSTEIBHO OCYIIECTBIISTh MMO3HABATENBHYIO JAEATEIEHOCTD, BBISBIATH MPOOJIEMBI, CTABHTH H
(hopMyHpOBaTH COOCTBEHHBIE 3371241 B 00Pa30BaTEIbHON JIEITEIHbHOCTH ¥ JKU3HEHHBIX CUTYaINsX;

CaMOCTOSATEIBHO COCTaBIATh IUIAH PEIIeHUS TMPOOIEMbI C YYETOM HMEIOIINXCS PecypcosB,
COOCTBEHHBIX BO3MOXKHOCTEW U HpPEeNNOUYTEHHIH;

JIABATh OI[EHKY HOBBIM CHTYAIIHsIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH;



JenaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

Coco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKOH 3PYAULIMHU B Pa3HBIX 0071aCTAX 3HAHUM,
MOCTOSIHHO TOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJAJICTh HaBBIKAMH I[TO3HABATENBFHOH pediieKCHM KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBHHA W
MBICITHUTENTBHBIX TIPOLIECCOB, MX PE3YJIBTATOB M OCHOBAHWH, HCIONB30BaTh MPUEMBI pPEQIICKCHH IS
OLIGHKH CHUTYaIllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELIEHUS 110 UX CHUXKEHUIO;

IIPUHUMATb MOTHMBBI M apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJIbTATOB AEATEIbHOCTY;

3) npuHsTHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATb MOTHMBBI ¥ apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJITATOB AEATEIbHOCTY;

MPHU3HABAThH CBOE MIPABO U MPABO JIPYTUX HA OLINOKH;

pa3BUBATh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU IPYTOro YeI0BeKa.

HPEJAMETHBIE PE3YJIBTATBI

[Ipenmernpie pe3ymbraTel ocBoeHHs mporpamMmbel COO mo Omomormu Ha 0a30BOM ypOBHE
BKITIOYAIOT CIiel(UuIecKue st y9eOHOro npeaMera «brosorusy HaydHbIe 3HAHU S, YMEHUSI H CIIOCOOBI
ICHCTBUII IO OCBOGHHIO, HMHTEPIPETAlMH M TNpeoOpa3oBaHUIO 3HAHWH, BHIBI JEATEIBHOCTH 10
[IOJy4YEHUI0 HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAHUN B Pa3IUYHBIX Y4EOHBIX CHUTyallUsX, a TakkKe B
peabHBIX XU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme mpenMeTHble pe3ysbTaThl
IIpEACTaBJIEHB! 110 TogaM 00ydeHusI.

IIpenmerHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorust» ¢ 10 kKnacce ROMKHBI
OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MecTeé U pond OHOJIOTMM B CUCTEME HAyYHOIO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI MHpa U HAYYHOTO
MHPOBO33pPCHHUS, O BKJIAJE POCCUHCKUX M 3apyOeXHBIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OHOIOIHUH,
(YHKIMOHAIBHON TPaMOTHOCTH 4€JIOBEKA AJISl PELICHNUS JKU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEPKAHUE OWOJOIMYECKMX TEPMHMHOB M IIOHSTHIl: JKHU3Hb, KIETKa,
opranm3M, Merabomm3Mm (OOMEH BEIIeCTB W MpEBpalleHHEe JHEPTHUH), TOMeOocTa3 (CaMOperyJsius),
YpOBHEBasl OpraHU3allys >XUBBIX CHCTEM, CaMOBOCIPOM3BEIEHHE (PEempoyKLus), HACIIEICTBEHHOCTD,
HW3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3J1araTb OMOJIOrnYecKue TeOpuH (KJIETOUHAas!, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHAas
JorMa MOIeKyIsipHoW Owmomorunm), 3akoHbl (I'. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
[EHTpaX MHOT0O00pa3wsi W TPOUCXOXKISHHS KyIbTYpHBIX pactennid H. WM. Basumosa), ompenensars
IPaHULBI UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BJaJeTh METOJAMH HAyYHOTO MO3HAHUS B OMONOrMu: HAOMIOAEHHE W ONHCAHUE KHUBBIX
CHCTEM, NpPOLECCOB U SBJICHWH, OpraHu3alyss M MPOBEJCHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBUKCHUE THIIOTE3bl, BBISABJICHHUE 3aBHCHMOCTH MEXKAY HCCIEIyEeMBbIMH BEIMYMHAMHU, OOBICHEHUE
MOJTYYEHHBIX PE3yJIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHE IeNaTh
BBIBOZIBI HA OCHOBAHUHM IOTYYEHHBIX PE3YJIbTAaTOB;

yMEHHE BBIICISTh CYLIECTBEHHbIE INPU3HAKH BHPYCOB, KIETOK MPOKAPHOT M HYKApHOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa BEIIECTB H
NpEBpallieHUus] HHEPrUM B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO W DSHEPreTHYeckoro obOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIJIOAOTBOPEHUS, PAa3MHOXKEHHSI, THAUBUAYAJIHLHOTO Pa3BUTHSL OpraHU3Ma
(oHTOrCHE3);



yMEHHE MPUMEHSTH TONy4YeHHbIE 3HAHHUA U1l 00BSICHEHHsI OMOIOTMYECKUX MPOLECCOB M SIBICHUIHA,
JUISl TIPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOHM >KM3HM C LENbio obecredeHus: 6e30MmacHOCTH
CBOETO 37I0POBBSI W 3JI0POBbSl OKPYKAIOMIUX JIIOJEW, COOMIOACHUS HOPM TPAMOTHOI'O TIOBEICHUS B
OKpYyXarollel TPUPONHOH cpede, TOHMMaHHE HEOOXOAMMOCTH HWCIOJNB30BaHHUA  JIOCTHIKEHHN
COBPEMEHHOW OMOIOTUHN U OMOTEXHOJIOTUH /ISl pallOHAIBHOTO PUPOIOIOIb30BaAHUS;

YMCHUE pelIaTh 3JIEMCHTAPHBIC T'CHCTUYCCKUEC 3aJa4 Ha MOHO- U I[I/IFI/I6pI/IILHOC CKpCUIMBaHUC,
CIICTUIEHHOE HACJICIOBAHHUE, COCTABJIATH CXEMBl MOHOTHOPUAHOIO CKpEIIUBAHHS IJisi MpecKa3zaHUsI
HACJIeIOBaHUs IPU3HAKOB Y OPTraHU3MOB;

yYMEHHE BBITIONHATH JIAOOPATOPHBIE U TPaKTHYECKHe paboThl, cOOMIOAATh MpaBuiIa Mpu paboTe ¢
y4eOHBIM U JJA00OPATOPHBIM 000PYIOBAaHUEM;

yMEHHE KPHUTHUYECKH OLEHHWBAaTh W HWHTEPIPETUPOBATh HHPOpPMAIHIO OHOIOrHYECKOro
COJIepKaHUs, BKIIOYAIOIIYI0 TICEBJIOHAYYHbIE 3HAHWS M3 PA3IMYHbIX MCTOYHHUKOB (CPECTBA MACCOBOM
WH(POPMAIUK, HAYYHO-TIOMYJISIPHBIC MaTepHallbl), ITUYECKHE ACIEKThl COBPEMEHHBIX HCCIEAOBAaHUH B
OHOJIOTHH, MEAUIINHE, OMOTEXHOIOTH;

YMEHHUE CO371aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIIECHUs, 0000I1ass OUOIOrHYECKYIO
I/IH(I)OpMaHI/IIO N3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO MCIIOJIb30BATh MOHSATHHHBINA arrmapar 6I/IOJ'IOI‘I/II/I.

IIpeamernpie pe3ynabTaThl OCBOEHUs yueOHoro mpenmera «buomorus» 6 11 knacce NOMKHBL
OTpaXaTh:

chOopMHpPOBAaHHOCTh 3HAHWUH O MeCT€ W pPONM OHOJOTHHM B CHUCTEME HAyJIHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX W 3apyOeKHBIX YYEHBIX-OMOIOrOB B pPa3BUTHE OWOIOTHUH,
(hyHKIIMOHATBHOM TPaMOTHOCTH YEJIOBEKA ISl PEIIeHHUS KU3HEHHBIX 33124,

YMEHHE pAaCKpHIBaTh COJACpKAHWE OWOJIOTMYECKHMX TEPMHHOB W TIOHSTHH: BWJ, TOIYJISAIIHS,
reHo(OoH I, JBOIONHUSA, ABMKYIHE CHIBI ((haKTOpHI) 3BOJIONNN, IPUCIIOCOOIICHHOCTh OPTaHW3MOB,
BHJI000pa30BaHUE, IKOJIOTHUCCKIE PAKTOPBI, SKOCUCTEMA, TPOYIICHTHI, KOHCYMEHTHI, PEyIIEHTHI, TIeMH
MATaHMsI, SKOJIOTHYECKas upaMuia, OHOreoneHos, onocdepa;

yMEHHe u3jaraTh OWoliormyeckue Teopuu (3BonmornoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsI DBOJIIONMHK), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsimieBoro cxonacrsa K. M. Bbapa, duepenoanus
TJIABHBIX HampaBiieHU# u myten sBomoruu A. H. CeseprioBa, yaenus o 6mochepe B. 1. Bepuasnckoro),
OIPEIEISITh TPAHHUIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHUE BJaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJOTMHU: HAONIOZCHHE W OMUCAHUEC KHUBBIX
CHCTEM, TIPOIIECCOB W SIBJCHHI, OpraHM3alis W MPOBENCHHE OWOJIOrMYECKOro JKCIePHMEHTA,
BBIJIBKCHUE THITOTE3bI, BBISBICHUE 3aBHUCHMOCTH MEKIY HCCICIYyEMBIMH BEJIMYHUHAMHU, OOBSICHEHHE
MOJMYYEHHBIX PE3yJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUH M 3aKOHOB, YMEHUE JENaTh
BBIBOJIBI HA OCHOBAHHH TIOYYEHHBIX PE3yJbTATOB;

YMEHUE BBIICIATh CYNICCTBCHHBIC TPU3HAKU CTPOCHHS OHONOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIANA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTrCOIICHO30B M DKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJICJACTBEHHONM  M3MEHYMBOCTH,  €CTECTBEHHOro  OoTOOpa,  BUA000pa30BaHHS,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBUS DKOJIOTMYECKUX (DAKTOPOB HA OpraHHM3MBI, MEpeHoca
BEIIECTB W TMOTOKA DHEPTUM B 3KOCHCTEMaX, AHTPOMOTCHHBIX H3MEHCHHHA B HSKOCHUCTEMax CBOCH
MECTHOCTH, KPyrOBOPOTA BEIECTB ¥ OMOr€OXMMHYECKUX ITUKIIOB B OHocdepe;

yMEHHE TPUMEHATh TIONYyUCHHBIC 3HAHUS I O0BSICHEHHS OMOJIOTHYECKHX MPOIIECCOB U SIBJICHHI,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM JKH3HH C IENbi0 0OecreueHus 0e30macHOCTH
CBOEGTO 3/I0POBBbSI W 3JIOPOBbS OKPYXKAIOIIUX JIIOJeH, COONIOJCHUS HOPM TPAMOTHOIO TOBEICHUS B
OKpYXaroIlel TPUPOTHONH cpele, TMOHMMAaHHE HEOOXOJAWMOCTH  HWCIONB30BAHUS  JIOCTHIKEHUN
COBPEMEHHOM OMOJIOTHH TS PAIMOHATLHOTO MPUPOIOTIOIE30BAHHS,

YMEHHE PeliaTh 3JIEeMEHTApHbIE OMOIOTHYECKHE 33]]aul, COCTABIIATh CXEMBI TIEPEHOCA BEIECTB U
SHEPIUH B dKOCHCTeMax (1IeMy MUTaHHS );

YMEHUE BBHITIONHATH JTA00OPATOPHBIC U MPAKTHYECKUE pabOThI, COOMIOAATh MpaBuia Mpu padoTe ¢
y4eOHBIM U 1a00paTopHBIM 000PYI0BAHUEM;



yMEHHE KPUTHYECKM OICHHBATH W HWHTEPIPETHPOBATH HH(POPMAIUIO  OHOJOrHYECKOTO
COJICpIKAHUS, BKJIIOUYAIOIIYIO MCEBIOHAYYHbIC 3HAHMS W3 Pa3IMYHBIX MCTOYHUKOB (CPEICTBA MacCOBOM
uHGOPMAIIUK, HAYYHO-TIOMYJISAPHBIC MaTepuajbl), paccMaTpUBaTh TJI00ATBHBIE JKOJOTHUECKHE
MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHUE CO371aBaTh COOCTBCHHBIC MHUCBMEHHBIC M YCTHBIC COOOINEHUs, 0000I1ast OUOIOruYecKyIO
I/IH(bOpMaIlI/IIO 13 HECKOJIbKUX NCTOYHHKOB, FpaMOTHO HCIIOJIB30BATh HOH)ITI/II\/'IHI)II\/'I annapaT 6I/IOHOFI/II/I.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoanyecTBo yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (uuppoBbIe)
Kontpoabubie | IlpakTnyeckme
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
bubmmoreka IJOK
1 b 2 .
HORORIEE KAkt Heyia 05 https://m.edso0.ru/7f41c292
2 JKuBble cuCTEMBI M X OpraHU3aIUs 1 Bubmmoreia LIOK
P i https://m.edsoo0.ru/7f41c292
bub6mmoreka IJOK
X i 1 1
3 WMHYECKUH COCTaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bub6mmoreka IJOK
4 HHHHEACATENBHOCTE, KIICTKH 6 https://m.edso0.ru/7f41c292
5 PasmHOXeHHE 1 MHAMBUTyaIbHOE PA3BUTUE 5 1 1 bubmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTh 1 H3MEHYHUBOCTD 8 15 bu6mmoreka IJOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexnust opranu3MoB. OCHOBBI 3 1 bubmmoreka [IOK
OMOTEXHOIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka IJOK
8 Pesepaiioe Bpes 1 https://m.edso0.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
No KoJnuecTso yacos Hara JyeKTpoHHbIEe HU(POBHIE
Tema ypoka
n/m Bcero Kontpoabnsbie | IlpakTtnyeckme | H3YyHeHUS o0pa3oBaTe/ibHbIe PecypChl
padoThI padoThI
bubaunoreka LIOK
1 Buosnorust B cucreMe HayK 1 7.09 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto/1bl NO3HAHUSA )KUBOW ITPUPOABI.
[paktuueckas padora Ne 1 «Mcnons3oBanue bu6nuorexka LIOK
2 1 0.5 14.09
Pa3IMYHBIX METOMOB IPH M3YUECHUN https://m.eds00.ru/863e6122
OUONIOTMUYECKHX O0BEKTOBY
3 buonoruyeckue cucTeMbl, IPoOIECCHl U UX 1 58.09 bub6mmoreka IJOK
U3ydeHue ' https://m.edso0.ru/863e6564
XUMUYECKHH cocTaB KIIeTKH. Boma u bub6mmoreka IJOK
4 1 5.10
MHUHEpAJIbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka IJOK
) Benku. CoctaB u cTpoeHue 0ENKoB 1 12.10 https://m.eds00.ru/863e6b72
DepMeHTh — OHONOTHYECKHE KaTaIu3aTopPbI.
JlabopaTopnas padora Ne 1 «M3yuenue bub6mmoreka IJOK
6 . 1 0.5 19.10
KaTaJIMTHYECKON aKTHBHOCTH (DepMEHTOB (Ha https://m.edso00.ru/863e6b72
MIpUMepe aMHJIa3bl WIIA KaTanasbl)»
bu6mmoreka LJOK
7 Y LI 1 26.10
HICBOABL JHIHARL https://m.edso0.ru/863e6870
Bbubnuoreka IJOK
8 H .ATO 1
YICICHHOBLIC KHCIIOTHL https://m.edso0.ru/863e6d5c
9 Hcropus u MeTOBI U3yUEHUS KIETKU. 1 bubmmoreka [JOK
Kierounas teopust https://m.eds00.ru/863e6e88
10 KiieTka kak 1menoctHas »XuBas CUCTEMA 1
CtpoeHne 5yKapuOoTHIECKON KIIETKH.
Jlaboparopnas padora Ne 2 «3y4yenue bubmmorexa LJOK
11 CTPOEHHS KIJIETOK PAaCTEHH, )KUBOTHBIX, 1 0.5 https://m.edso00.ru/863e6ff0

rpuOoB 1 OaKkTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpeNapaTax 1 UX OMUCAHUE»

https://m.edso00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bubanoreka [IOK

12 OOMeH Belitects Wik MeTaGomHsM https://m. eds00.ru/863e766¢
bubanoreka LIOK
13 borocutres. Xemocires https://m.edsg)_}).ru/863e7c98
bubmuoreka IJOK
14 HepreTHieciii 00Men https:// m.edS(])_E).ru/863e7aae
JKu3HEeHHBIN UK KIIeTKH. JleJeHre KIeTKY.
5| Ciatmomsane o eror sowma 05 bGmiorera LOK
KOpEIIIKa 1yKa Ha FOTOBHIX https://m.edsoo.ru/863e7dc4
MHKpOITperapaTax
16 BuocunTes 6enka. Peakius MaTpuaHOro bubnuoreka LIOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancsiwms — OHOCHHTE3 Oelka ﬁgg;j;(;:e; dzi(_)rﬁ/ 86367966
18 Hexknerounsie hOpMBI )KH3HH — BUPYCHI Bubmorexa LIOK
https://m.edso0.ru/863e7540
bubmmoreka IJOK
19 DopMBI Pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmoreka [IOK
20 Meitos https:// m.edsc])_z).ru/863e7f4a
OO0pa3oBaHue ¥ Pa3BUTHE MTOJOBBIX KJIECTOK.
21 OmnonorBopenue. JlabopaTopHas padora Ne 4 05 bubmoreka [IOK
«M3yveHne CTpOCHH s MOJOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MHKpOIIpEnapaTax»
22 WNunuBuayansHoe pa3BUTHE OPraHI3MOB BH6HIHOTeKa LOK
https://m.edso0.ru/863e8436
23 l'enernka — Hayka 0 HacJIEACTBEHHOCTH U Bubnuoreka IJOK
W3MEHYUBOCTH https://m.edso00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIJIEOBAaHUS IIPU3HAKOB. bubmmorexa LJOK
MoHOruOpUIHOE CKPEIUBAHUE https://m.edso0.ru/863e8878
o5 JurnbpugHoe ckpeuuBanme. 3aKoH bubmmoreka LJOK

HE3aBUCHUMOI'O HACJICAOBAaHUA IPU3HAKOB

https://m.edso00.ru/863e89a4
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CueruieHHOE HACIIeIOBaHUE TIPH3HAKOB.
JlaGoparopnas padora Ne 5 «M3yuyeHue

bubanoreka LIOK

26 (& 1 0.5
PESYIILTATOR MOHOTHOPHIHOTO 1 https://m.edso00.ru/863e8c60
JTUTAOPUTHOTO CKPEIMBAHUS Y TPO30(UITBI
Ha TOTOBBIX MUKpOITperapaTax
97 I'eneruka nona. HacnenoBanue npu3HaKos, 1 bubmaunoreka LIOK
CIIETUTEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. Henacnencreennas
M3MEHYHMBOCTh. JlJaGopaTopHas padora Ne 6.
28 Nzydenune MoaupuKaIuOHHOI 1 0.5 Bubmiorexa LIOK
HUEC MOJIU(PU HNOHHOU .
yi A H https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, IIOCTPOCHUE BAPUAITUOHHOTO
pslla ¥ BapUallMOHHOM KPUBOD)
HacnencreenHnast U3MEHIMBOCTbD.
29 JlabopaTtopHas padoTta Ne 7. «AHanus 1 05 bubmoreka [IOK
MyTaIuil y 1po30(uIibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHKpOITperapaTax»»
bu6mmoreka IJOK
30 r 1
cHETHI HeroBera https://m.eds00.ru/863e8d78
PesepBHBIN ypok. O000IICHHE 11O TEME
31 «HacnencTBeHHOCTh M MU3MEHUHBOCTh 1
OpPTaHU3MOB»
bu6mmoreka LJOK
32 C 1
CHCKIILL KAk Hayla H rporece https://m.eds00.ru/863e9214
33 MeTonbl ¥ TOCTIKCHHS CETISKITNHA PACTCHUHN 1 1 bubmoreka [IOK
YKHBOTHEIX https://m.eds00.ru/863e9214
34 BuorexHOIOrMs KaK OTpacib MPOU3BOICTBA 1 Bubmmorexca LIOK
P P A https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11.

Y4yeOHO-MeTOAUYECKas] JINTEpaTypAa.

buonorus. O6mast 6uosiorus. bazoseiii ypoBens.10 knacc. At. B.M. Cuornasos, W.b.
Aradonosa, E.T. 3axapoa M.: llpoda, 2020 r.

buonorus: CripaBounuk mkosnpHuKa U cryaeHTta/Ilon pen. 3.bpema u W.Meiinke; [lep. ¢
HeM. — 3-¢ u3n., crepeoturt. — M.: [Ipoda, 2003, ¢.243-244.

Bbonrosa N.B. CoopHuk 3aaa4 1o oOuiei GMOJOTUHN C PEIICHUSIMU I [IOCTYHAIOIIUX B
BY3bl. - M: OO «OHUKC 21 Bex», «Mup u odpasoBanuer», 2006. — 134c.

bopzosa 3B, [laraee AM. [upaktuyeckue marepuayibl 1mo Ouojoruu: Metonuyeckoe
mocobue. (6-11 xi1) - M: TL «Cdepar, 2005. — 126¢.

Eroposa T.A., KnynoBa C.M. OcnoBsl 6uoTexHosoruu. — M.: UL «Axagemusi», 2004. —
122c.

Jlepuep I'.M. O6mas 6uonorus (10-11 xmaccer): Iloaroroka xk EI'D. Konrponbhbie u
camocTtosTenbHble padoTel/ I.U.Jlepuep. — M.: Dkemo, 2007. — 240c.

Mapkuna B.B. O6mas 6uonorust: yuebnoe nocooue/ B.B.mapkuna, T.}O. Tarapenxo-
Kosmuna, T.I1. Tlopanosckas. — M.: Ipoda, 2008. — 135¢.

HewaeBa I'.A., ®enopoc E.M. Oxosorus B »skcnmepumenrtax: 10 — 11 xkmaccsr:
MeTtoaudeckoe nocooue. — M.: Benrana-I"pad, 2006. — 254c¢.

HoBoxenos H0.1. ®unerndeckas sBoronus yenoBeka.— ExatepunOypr, 2005. — 112¢

. ®pocun B.H., CuBornazoB B.W. 'oToBUMCS K €IMHOMY TOCYJapCTBEHHOMY JK3aMEHY:

O6mras ouoJtorusl. - M.: Hpoda, 2004. - 216c¢;
®enopoc E.W., HeuaeBa ['.A. Dkomnorus B SKCIIepuMEHTax: yue0.1mocodue s yaanuxcst
10 — 11 k. obmeoOpa3zoBar. yupexacauii. — M.:Berrana-I'pad, 2005. — 155c.

Oxosorus: Cucrema 3aJaHuil A1 KOHTPOJISI 00513aTEILHOTO YPOBHS MOATOTOBKH
BBIITYCKHUKOB cpenHeid mkoisl/ ABT. B.H. Ky3uenos. - M.: Benral pad
HUHTEPHET-PECYPCbI

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITog6opka HHTEpHET-MaTePHAIOB
IUTsL yIUTeNeld OMOJIOTHHI TI0 pa3HBIM OMOJIOTHYECKUM JHCIUTUTHHAM.
http://charles-darvin.narod.ru/ Dnexrponnsie Bepcun npousseaenuii U.lapsuna.
http://www.l-micro.ru/index.php?kabinet=3. Mudopmarus o mkoIbHOM 000pyI0BaHUH.
http://www.minobraz.ru Caiit MunucrepcrBa o01ero u mpoheccuoHaIbLHOIO
oOpazoBanusi CBEpNIOBCKON 00JIACTH.

http://edu.tomsk..ru Caiir TOIIKPO
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