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MHNOACHUTEJIBHAA 3ATIMCKA

[Ipu pa3paboTke MporpaMMsI 1Mo OGHOJIOTHH TEOPETUIECKYIO OCHOBY JUISl OMpeeNIeHUs] MOJXO0/I0B K
¢dbopmupoBaHUIO colepkaHUs ydeOHoro mpenmera «bHONOTHS» COCTAaBWIIM:  KOHIENTYalbHbIC
nonoxeHus: ®I'OC COO o B3auMO0OYCIOBICHHOCTH LENEH, COAepXKaHHs, Pe3yIbTaTOB OOyUeHHS H
TpeOOBaHUI K YPOBHIO TOATOTOBKH BBITYCKHHKOB, IOJOXKEHUS 00 OOMIMX WLENSIX U TMPUHIUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpelHero odmiero obpasoBaHusi B Poccuiickoid
Denepanny, a TakKe TONOKEHHS O crieu(uKe OMoI0ruy, e€ 3HaUeHUN B NMO3HAHUH KUBOW TPUPOIBI H
obeclieueHNH CYIIECTBOBaHUSI denoBedeckoro oobmectBa. CormacHO Ha3BaHHBIM — MOJOXKECHUSIM,
oIpezielieHbl OCHOBHBIE (DYHKIIMU TPOrPaMMEI 110 OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o OwWoONOTMH AAaéT TPEACTABJICHHUE O MEIsIX, 00 oOmIel cTpaTernu OOYYCHUs,
BOCITUTaHUSI M Pa3BUTUsI OOy4aromMXcs CpelcTBaMu ydeOHoro mpeamera «buomorus», ompenenser
o0s3aTeNnbHOE TIPEIMETHOE COJEpP)KaHHE, €ro CTPYKTYpY, pachpelelieHHe IO pas3lieliaM MU TeMaM,
PEKOMEHIyeMYI0 TIOCIIE/IOBATENbHOCTh M3YUEHHS YYeOHOr0 Marepuaia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHIIPEJIMETHBIX ~ CBsi3ed, JIOTMKH 00pa30oBaTEIBHOTO TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIImXCsl.

B mnporpamMme 1o OMONOTMU TakKe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMBIM JHYHOCTHBIM,
MeETanpeAMETHBIM U TPEAMETHBIM pe3yiabTaTaM oO0y4eHHs B (POPMHUPOBAHMH OCHOBHBIX BHIOB Y4e€OHO-
[M03HABATEIBLHON  JICITEIbHOCTH/yU4EeOHbIX JICHCTBUNA OOYYalOIIUXCS [0 OCBOSHHIO COJCpPIKAHUS
OHoIornyecKoro 00pa3oBaHMs.

B mnporpamme mno Owonormu (10-11 kmaccel, 0a30BBIi  ypOBEHb) peaM30BaH IPUHITHIT
MPEEMCTBEHHOCTH B M3y4eHUU OMOJIOTUH, ONlarojapsi YeMy B Hell mpocMaTpHBaeTcs HarpaBlIeHHOCTh Ha
pa3sBUTUC 3HaHPII71, CBS3aHHBIX C (1)OpMI/IpOBaHI/IeM €CTECTBCHHO-HAYYHOI'O MUPOBO33PCHHA, IEHHOCTHBIX
OpPUEHTAlMH JINYHOCTH, SKOJIOIMUYECKOI'O MBIIUICHUS, NMPEICTaBICHUN O 370poBOM o0pase XHU3HU U
OCpeXHBIM OTHOIIEHHEM K OKpYKalolmel mnpupomHoit cpeme. I[lodTomMy Hapsgy ¢ H3ydeHHEM
00111e0MOJIOTMYECKUX TEOPHH, a TaKXKEe 3HAHUM O CTPOEHHM KUBBIX CUCTEM Pa3HOI'O paHra M CyLUIHOCTH
OCHOBHBIX IIPOTEKAalOIMX B HUX IIPOLECCOB B MporpaMMe IO OHOJIOTMM YAEIEHO BHHMMaHHE
UCIIOJIB30BAHMIO IIONYYEHHBIX 3HAHUN B ITOBCEIHEBHOM >KU3HU JUIS PEIICHUs NPUKIAJHBIX 3ajad, B TOM
yuciae:  OpOoQMIAKTUKM  HACIEACTBEHHBIX  3a00iieBaHMM  dYelOBeKa,  MEAMKO-TEHETHYECKOTOo
KOHCYJIbTUPOBAaHUSl, OOOCHOBAHUS JKOJOTMYECKH II€JIeCOO00pPa3HOrO IIOBEAEHHS B OKpY)Karouleh
MIPUPOAHON cpelie, aHaIn3a BIMSHUSA X035HCTBEHHOH AESTEIbHOCTH YEI0BEKa Ha COCTOSHUE MPUPOAHBIX
1 UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJICHHE BHUMAHUS K PUKIAIHON HAaIPaBIEHHOCTH y4eOHOr 0 mpenmeTa
«bronorus» NPOIMKTOBAHO HEOOXOIUMOCTBIO OOECHEYCHHS YCIOBHH [UIi pELIeHUs ONHOH U3
aKTYaJIbHBIX 3aJa4 LIKOJIBHOIO OMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas Mmpearnosiaraer GopMUpOBaHUE Yy
00y4arolMXcsl  CIIOCOOHOCTH — aJalTHpOBaTbcsi K  W3MEHEHMSAM JMHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpefHero o0miero oopazoBaHus 3aHIMAaeT BakHoe MecTo. OHa obecrieunBaeT
(hopMupoBaHue y 00y4aIOMIMXCS MPEACTABICHUN O HAyJYHOW KapTHHE MHpA, paciupsier U o0oOmraer
3HaHUS O JKUBOW INPUPOAE, €€ OTIMYMTENBHBIX NPU3HAKaX — YPOBHEBOW OpraHM3allUd W 3BOJIIOLMNH,
co3gaéT ycIOBUS U TO3HAHMS 3aKOHOB JKMBOM MNpHpoAbl, (GopMuUpoBaHHS (YHKLHOHATBHON
IPaMOTHOCTH, HaBBIKOB 3J0pPOBOrO W Oe30macHOro o0pasza >KHU3HHM, SKOJOIMYECKOTO MBIIIICHUS,
LIEHHOCTHOT'O OTHOILIEHMS K KHBOH IIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHue OMOIOTUs UMEET TaKKe A1 PELICHHUS BOCITUTATENBHBIX U PA3BUBAIOIINX 3324
cpenHero ofmero oOpa3oBaHMs, COLMANM3ALUKM oOydarommxcs. M3ydeHue Oumonornu obecrednBaer
ycnoBus Ui (pOpMUPOBAHUS MHTEIIEKTYaJIbHBIX, KOMMYHUKALMOHHBIX U WH(GOPMALIMOHHBIX HABBIKOB,
3CTETHYECKON KYJBbTYphI, CIIOCOOCTBYET MHTETpalid OMOJIOrMYEeCKUX 3HAHUH C MPEACTABICHUSIMU U3
IpYrux y4eOHBIX MPEAMETOB, B YaCTHOCTH, (U3MKH, XMMUH U reorpaduu. Ha3BaHHbIE NONOXKEHHUS O
mpeAHa3HadyeHUuN ydeOHoro mpeaMera «buoiorus» coctaBUiIM OCHOBY ISl ONpEAENEHHUsS MOAXOAOB K
0TOOpY U CTPYKTYPHUPOBAHUIO €T0 COAEPKAHUSI, IPEICTABIEHHOTO B IPOrpaMMe M0 OHOJIOTHH.



Ot0op copepxkanust ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3HLUH KYIbTypocOoOOpa3HOro Moaxo/a, B COOTBETCTBUHU C KOTOPBIM 00YYarolIrecs: JOJDKHBI OCBOMTH
3HaHUS M yMEHMS, 3HAUMMble Uil (OPMHPOBAHUS OOIIEH KyJIbTYphl, ONpPEACISIOINe aaeKBaTHOE
MOBEJICHUE YeNIOBEKa B OKPYXKAIOIIEH MPUPOJHON cpene, BOCTpeOOBAaHHBIC B MOBCETHEBHOW >KU3HH U
MpaKTUYecKor JearensHocTH. Oco00e MECTO B ATOM CUCTEME 3HAHWH 3aHMMAIOT 3JIEMEHTHI COIePKaHUS,
KOTOpPBIC CIIYy)KaT OCHOBOH Juisi (pOpMUPOBaHUS MPEACTABICHHI O COBPEMEHHOH €CTECTBEHHO-HAyYHON
KapTHHE MUPAa U IICHHOCTHBIX OPUEHTALUSIX JUYHOCTH, CIOCOOCTBYIONINX TyMaHH3aIHH OHOJIOTHIECKOTO
00pa3oBaHusI.

CTpyKTypupoBaHHEe coepKaHusl yueOHOro MaTepuaja B IporpaMMe 1Mo OMOJIOTUU OCYIIECTBICHO
¢ y4€TOM TPUOPHUTETHOr0 3HAYCHHS 3HAHWH 00 OTIMYHMTENBHBIX OCOOCHHOCTSIX >KUBOW MPHUPOIBI, O e
YPOBHEBOW OpraHM3allid U SBOJIONHMUA. B COOTBETCTBUM C 3TUM B CTPYKType Y4YeOHOro NpeaMera
«buronorus» BIJIEIEHBI CIEAYIONIHE CO/iepKaTeNbHbIe JINHIH: «bBromorus kak Hayka. MeToibl HaydHOTrO
no3HaHus», «Knerka kak Owonormueckas cucremay, «OpraHu3M Kak OHONIOTMYECKAs CHCTEMay,
«CucreMa ¥ MHOrooOpasne OpraHM4ecKoro MHUpay, «IBOJIONHS JKUBOW MPHUPOIBD, «IKOCHCTEMBI H
MPHUCYIIHE UM 3aKOHOMEPHOCTI.

Hens wu3yuenuss ydeOHOro mpeaMera «buomoruws» Ha 0a30BOM YpOBHE — OBIIAJEHHE
00yJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIFHON OpraHU3alliy KUBBIX CUCTEM Pa3HOrO PaHra
Y TIpHOOpeTeHre yMEHHUI MCIONB30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JICUCTBHI B OTHOIIEHUH OOBEKTOB
YKUBOU MPHUPOJIBI ¥ PEUICHUS PA3IMIHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmxenue 1enw U3ydeHWss ydeOHoro mpenmera «buomorus» Ha 0a30BOM  ypOBHE
obecrieunBaercsi pelieHrneM CIEYIOINX 3a/ad:

OCBOCHHE OOYyYaIOIMMUCS CHUCTEMBl 3HaHWH O OWOJOTMYECKHX TEOpHUSX, YYCHUSX, 3aKOHAaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiax, CIYKalMX OCHOBOW sl ()OPMHPOBAHUS TPENCTABICHUN O
€CTeCTBEHHO-HAyYHONH KapTHHE MHpa, O METOAaX HAy4YHOro MO3HAaHWS, CTPOEHHH, MHOTo00paszuu u
0COOEHHOCTSIX KUBBIX CUCTEM PAa3HOTO YPOBHS OPTaHHM3AINH, BBIIAIOMINXCS OTKPBITUSAX U COBPEMEHHBIX
WCCIIEJIOBAaHUSX B OMOJIOTHH;

(dopmupoBaHue y OOyYarOIIMXCS TO3HABATENBHBIX, WHTEIUIEKTyalbHBIX W  TBOPYECKHX
CHocOoOHOCTEH B Mpollecce aHaiu3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISAOB, UACH U
MOJIXOZ0B K M3YYEHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlH;

CTaHOBJEHHWE y oOydarommxcs oOmed KyiIbTypbl, (YHKIHOHAIFHOW TPaMOTHOCTH, Da3BUTHE
YMEHHI OOBSCHATH M OIEHUBAThH SIBIICHUS OKPYXKAIOIIET0 MUAPA KUBOW MTPUPOIBI HA OCHOBAHUH 3HAHUN U
OITbITA, TOTYYSHHBIX IIPH N3Y9IEHUU OHOIIOTHH;

(hopmupoBaHue y 00y4aIOMIMXCS YMEHHI WILTIOCTPUPOBATH 3HAUEHHE OMOIIOTMYECKHX 3HAHUHA B
MPAKTUYECKOW JEeITETbHOCTH YEIOBEKa, pAa3BUTHH COBPEMEHHBIX MEIUIIMHCKIX TEXHOJIOTHH W
arpoOMOTEXHOIOTHIt;

BOCIIUTaHWE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM JKHBOW  IPUPOJIFHI,
HEOOXOAMMOCTH OEpEeKHOTO OTHOMIEHWS K HeW, COONIONEHHS STHYeCKUX HOPM TIpU IIPOBEICHHUH
OMOJIOTMYECKIX UCCIIEIOBAHUN;

OCO3HAHUE IEHHOCTH OMOJOTMYECKUX 3HAHHUN [T TMTOBBIIICHUS YPOBHS YKOJIOTHIECKOH KYIbTYPHI,
Ut (hOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNe TMPHOOPETEHHBIX 3HAaHWK W yMEHWH B TIOBCEAHEBHOM JKM3HW [JIsl OLIEHKH
MTOCTIEICTBAN CBOEH JESITEIHHOCTH TIO0 OTHOIIEHUIO K OKPYXAIolled cpelie, COOCTBEHHOMY 3I0POBBIO,
000CHOBaHHE U COOIIO/IeHHE Mep MPOMUIAKTHKHN 3a00IeBaHUH.

B cucreme cpennero obmero oopa3oBanus «bromorusy, nzydaemas Ha 6a30BOM YpOBHE, SBIISETCS
00s13aTeNbHBIM Y4eOHBIM ITPEIMETOM, BXOISIINM B COCTaB MpeaMeTHON 00macti «EcTecTBeHHO-HayYHbBIS
MIPEIMETEI.

Jus m3ydenust Omonornn Ha 0a30BOM YpOBHE CpemHero oOmiero oOpa3oBaHUs OTBOIUTCS 68
yacoB: B 10 xnacce — 34 waca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 wac B Hezedro).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJiorusi kak Hayka.

Buonorust kak Hayka. CBs3b OHONOTHM C OOIIECTBEHHBIMH, TEXHHUYECKMMU W JPYTUMHU
€CTECTBEHHBIMHU HayKaMH, QHUiIocopueld, ITUKOW, ICTETUKON 1 TipaBoM. Pons Ouosoruu B GopMUpOBaHUN
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucTeMa OMOIOTHYEeCKUX HaYK.

Meronsl TO3HAHHUS KUBOM NPUPOABI (HAONIOJCHUE, OKCIIEPUMEHT, OMNHCaHHe, H3MEpEHHE,
KJaccuuKaIysi, MOICIIMPOBaHHE, CTATHCTHYECKAst 00pa0OTKa TaHHBIX).

JdemoncTpanumn:

IToptpersi: Y. apsun, I'. Mennens, H. K. Konsios, Ix. Yorcon u @. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOIbl TTO3HAHUS KUBOW PUPOIBIY.

JlabopaTopHble U MpaKkTHYeCcKUe padoThl:

[paktudeckas padoraNe 1. «Vcroiap30BaHUE pa3IMYHBIX METOIOB NPU W3YYEHUH OHOJIOTHYECKHX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3AIHUS.

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, MONYJISIIUOHHO-BUI0BO, 3KOCUCTEMHBIN
(6uoreoreHOTHYECKHIT), OMOCHEPHBIT.

JdemoncTpanumn:

Tabnuus! 1 cxembl: «OCHOBHBIE IPU3HAKU XKU3HU», «Y POBHU OPraHU3ALNHU KUBON IPUPOIBIY.

Oo6opynoBanue: Mmomxens Monekynsl JJHK.

Tema 3. Xumudeckuii cocTaB U CTPOeHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHAE JIIEMEHTBI: MAaKPOIJIEMEHTBI, MUKPOIJIEMEHTHI. Boja u
MUHEpaJIbHbIE BEIIECTBA.

@DyHKIIMK BOJBI U MUHEPAJIBHBIX BEILIECTB B KieTke. [lonnepikanue ocMoTuueckoro 6agaHca.

bemkn. CoctaB m crpoeHrne OeTKOB. AMHHOKHCIOTHI — MOHOMEpHI OenmkoB. HesamMeHWMEBIE n
3aMEHUMBIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPHl OEITKOBOH MOJEKYJIbI
(mepBuYHAs, BTOPHYHAs, TPETHYHAs M UYETBEPTUUHAs CTPYKTypa). XHUMHUYECKHE CBOICTBAa OEIIKOB.
buonornueckune GpyHKInu OEIKOB.

depMeHTHI — OHoIornyeckne Katannzatopel. CTpoeHue pepMenTa: akTUBHBIA EHTp, CyOcTpaTHAs
crermupuuaocTh. KodepmenTsl. Butamuasl. OTinmansdepMeHTOBOTHEOPTraHMYECKUXKATaTN3aTOPOB.

VYrieBonsl: MoOHOcaxapunabl (TIIOKO3a, puOo3a M Je30KcHprbo3a), aucaxapuisl (caxaposa,
JIAKTO3a) U TIOHcaxapusl (Kpaxmall, TIIUKOTeH, [eJuTioio3a). bruomornyeckne GyHKITNHN yTIEBOIOB.

Jlumunael:  TpuraUIepunsl, QGochomunuabl, crepouabl. | uapodubHO-THAPOPOOHBIE CBOWCTBA.
buonornueckne ¢ynkuun nunuaoB. CpaBHEHHE YIJIEBONOB, OCIKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPTUH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykneornapl — MOHOMEpBI HYKJIEHHOBBIX KHUCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue n ¢pynkuun PHK. Bugst PHK. AT®: crpoenue u GpyHKumu.

Hutonorust — Hayka o kierke. Kierounas teopusi — nmpumep B3auMOAEHCTBHA Hael U (AaKTOB B
HAy4YHOM I103HaHUHU. MeTOobl U3Y4YEeHUS KIICTKH.

Knerka kak nenoctHas jkuBasi cuctema. OOLIMe NpPU3HAKK KIETOK: 3aMKHYyTas HapyKHas
MemOpana, monekynsl JJHK xak renernueckuii anmapar, cucteMa CHHTe3a Oelka.

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, T[JMKOKAIUKC, HX (YHKIUH.
[Ina3matnueckas memOpana, e€ cBoiictBa 1 ¢pyHkuuu. L{utonnasma u e€ opranonnsl. OgHOMEMOpaHHbIE
opranouasl kierku: OIIC, ammapat [onmpmku, nmzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHJpUH, macTuabl. [Iporcxoxaenne MUTOXOHApUH u miacTua. Buner miactun. HememOpanuble
OpPraHOWABbl KJIETKU: PHOOCOMBI, KIIETOYHBIH ILIEHTP, LEHTPUONH, PECHWYKH, JKIyTHKH. DyHKIuH
OpraHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perymatopHblii UeHTp kierku. CTpoeHHe snpa: sjepHas 000JIOuKa, KapHoIiazMma,
XPOMATHH, S/IPBIIIKO. 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
BoIb», «buocuHTes Oenka», «CTpoeHne Monekyibl Oenmkay, «CTpoeHue QepmeHTay, «HykienHOBbIE
kucnotel. JIHK», «Ctpoenne monexynbl AT®», «CTpoeHHE dyKapHOTHYECKOW KIIeTKH», «CTpoeHue
JKUBOTHOM KIIETKN», «CTpOeHUE pacTUTENbHOH KIETKN», «CTpoeHHe IMPOKAPUOTUUECKON KIIETKUY,
«CTtpoeHue sipa KIEeTKN», «YTIeBOAB, «JIumumb.

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

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

Jlaboparopnast pabora Ne 1. «/3ydueHne KaTalUTUYECKOH aKTUBHOCTH (epPMEHTOB (Ha mpuMepe
aMuJIa3bl WM KaTanasbl)».

JlaGopaTopHas padora Ne 2. «M3ydeHrEe CTPOCHHS KJICTOK PACTCHHM, )KHBOTHBIX M OaKTEPH 1Mo
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OINUCaHHE».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BellecTB, WM MeTa0omu3M. ACCHUMUIAIUSA (TUIACTHYCCKUN OOMEH) M JUCCHUMUIISIIIHS
(PHEpreTHUecKnii 00MEH) — JIBE CTOPOHBI €AMHOTrO Ipollecca Meradoiu3Ma. Poilb 3aKOHOB COXpaHEHUS
BEILECTB U PHEPIHH B IOHUMAaHUH MeTa0oIn3Ma.

Tumel oOMeHa BemecTB: aBTOTPOMHEBIN B TeTepoTpodHEIA. Poib (hepMEHTOB B 0OMEHE BEIIECTB U
MIPEBPALIEHUH HEPTUH B KIIETKE.

®dorocunTe3. CBeroBas u TeMHOBas ¢aspl GporocuHTe3a. Peaknmm porocuntesa. IhHEKTHBHOCTD
(orocunTe3a. 3HaueHne (HOTOCHMHTE3A IS JKM3HU Ha 3emiie. BiusHue ycinoBuil cpenpl Ha (pOTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3UpyoledakTepnn. 3SHaUeHNEe XEMOCHHTE3a [Tl )KU3HH Ha 3emire.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHne BeLIecTB, BBIAENCHHE M aKKyMYJIHUpPOBAaHHE
SHEPTHH B KJIETKe. OTamblHepreTndeckorooomMena.l mmkomms. bpokenune u erosunbl. Kuciopoanoe
OKWCIIEHWe, WM KieroyHoe apixaHue. OxwucnutenbHoe ¢ochopunnpoBanne. IP(HEKTUBHOCTH
JHEPTeTUYECKOr0 OOMEHA.

Peakuuu marpuuHoro cunTtesa. 'eHernueckas nHpopmarnus u JIHK. Peanmuzanus remerndyeckoit
nH(opMarun B Kierke. | 'eHeTnueckuit Ko 1 ero cBoiictBa. TpaHckpumus — MaTpuuHbii cuHTe3 PHK.
Tpancnsaust — 6nocuHTes Oenka. Ortambl TpaHcusiuuu. KonupoBanne amuHokucioT. Pons pubocom B
OnocuHTE3€e OerKa.

Hexnerounsie dopmbl ku3Hn — Bupychl. Wcrtopust oTkpeiTusi BupycoB (/I. M. MBaHOBCKWIA).
OcobeHHOCTH CTPOEHHSI U KU3HEHHOr0 IUKIIa BUpYcoB. bakrepuodaru. bonesun pacreHni, >)KUBOTHBIX U
4eloBeKa, BbI3bIBaeMble BUpycaMmu. Bupyc ummynonepumra yenoseka (BUY) — Bo3Oynurens CIIN/a.
OOpatHasi TpaHCKpUIIIMs, peBepTasa W HHTerpasa. llpodumnaxktuka pacnpocTpaHeHUS BHUPYCHBIX
3a00IeBaHuil.

JdeMoHcTpanuu:



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

Tabmuupel 1 cxembl: «Tumbel nutaHus», «Meraboau3am», «MHUTOXOHAPHS», «DHEPreTHYeCKUl
obmen», «Xmoporutacty, «Porocuntes», «Crpoenne JHK», «CtpoeHne u (HyHKIMOHUPOBaHUE T€HAY,
«Cunrtes Oenka», «'eHernueckuii Koy, «Bupyce», «bakreprodarn», «CTpoeHre U >KU3HEHHBIA IUKI
Bupyca CIINa, Gakrepuodaray, «Pemnmmkanus JJHK».

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

Tema S. PazMHoOkeHMe M MHANBUAYATbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslit [uKI, WM )KU3HEHHBIN UK KieTku. MHTepdasza u murtos. [Ipomeccel, mporekaromye
B uHTepdase. Permmkanus — peakuust Mmatpuanoro cuaresa JJHK. Crpoenne xpomMocom. XpoMOCOMHEIH
Ha0Op — KapuoTHI. JIUMIONAHBINA U TaIUIOUTHBIN XpOMOCOMHbBIE Habopbl. XpoMaTusl. LluTonoruueckue
OCHOBBI Pa3MHOXKEHHUS U MHANBUYaJIbHOIO 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, TIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pasMHOXeHHe. VIcKyccTBEHHOE KIIOHHPOBAHHUE OPTaHW3MOB, €0 3HAYSHHE IS CENIEKIUH.

[TonmoBoe pa3sMHOXKEHHNE, €ero OTINYHSA OT OECIIOIOro.

Metio3. Ctaguu meiio3a. [Iporteccsr, mpoucxosaime Ha cTagusx Meiio3a. [loBemeHne 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 W oBoreHe3. (OCOOGHHOCTH CTpPOEHHUS SHIEKIETOK MW CHepMaTO30HJIOB.
OnnonotBopenue. [lapreHorenes.

NuanuBuayanpHOe pa3BuTHe (OHTOreHe3). OMOpHOHaNBbHOE pa3BUTHE (IMOpHOreHe3). ITallbl
SMOPHOHANIBHOTO PAa3BUTHUSl y TO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPYISIUs, OpraHOTrcHeEs.
[loctomOpnoHansHOE  pa3BuUTHE. THIMBI  MOCTOIMOPHOHAIBHOTO  PAa3BUTHS: TPSAMOE, HENpSMOe
(TmanHOYHOE). BimstHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPhI, CIOCOOHEIE BEI3EIBATH BPOXKIEHHEIC
YPOICTBA.

Poct u pasButme pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL

JdemoncTpanun:

Tabmumpr u cxembl: «DOpMBI Pa3MHOXKEHHS OpPTaHU3MOBY», «JIBOHHOE OIUIOMOTBOpPEHHE Y
IIBETKOBBIX pacTeHHi», «BereraTHBHOE pa3sMHOXKECHHE pacTeHUN», «JleeHne KIeTKH OaKTepHiiy,
«CTpoeHue MNOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kmerounsi mukmy, «Pemnukanus JHK»,
«Muroszy», «Meito3y», «IIpamoe u HenpsaMmoe pa3BuTuey, «l'aMerorenes y MiIeKONUTAIONMX U YEJIOBEKaY,
«OCHOBHBIE CTaIUM OHTOIECHE3a».

OGopymoBanue:  MHKPOCKON,  MHKpomnpenapatbl  «CriepMaTo30HIbI  MIIEKOMHTAIOIIET 0%,
«iueknerka MiekonuTaromero», «KapuokuHe3 B KIETKax KOpELIKa JyKa», MarHUTHasE MOZEIb-
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
MUKpPOIpErnapaTax».

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

Tema 6. HacjieACTBEHHOCTh U H3MEHYUBOCTh OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. McTopus pa3BUTUS TeHETUKH. Poib LUTONOrMU M 3MOPUOIOTUU B
CTaHOBJICHUM TEHETHKU. BKiajg poccMUCKMX M 3apyOeXHBIX YUEHBIX B pa3BUTHE T'€HETUKU. Meronsl



TCHETHKH (TMOPUAONOTHYECKUN, IUTOTCHETHYECKHH, MOJEKYIspHO-TeHeTndeckuii). OCHOBHBIE
TeHEeTUYECKHEe OHATHUS. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMas B CXeEMax CKpEIMBaHUM.
3aKOHOMEpPHOCTH HacJeJOBaHUSl MPU3HAKOB, ycTaHOBIeHHBIe I'. Mennenem. MoHOrnGpuaHoe
CKpelnBaHue. 3aKOH eAnHO-00pa3usi THOPUAOB MepBOro mokoneHus. [IpaBuno goMuHuUpoBaHUs. 3aKOH
pacIieruieHus Ipru3HakoB. [ unoresa yucTorsl ramer. [loaHoe 1 HEMoIHOE JOMUHUPOBAHHUE.

JurnbpuaHoe ckpenuBanyue. 3aKOH HE3aBUCUMOT0 HacleJOBaHUs MpU3HaKoB. LluTorenernueckue
OCHOBBI ~ JUTHOPHIHOTO  CKpEUIMBaHWS.  AHalnm3upylollee  CcKpelmuBaHue.  lcrmonb3oBaHue
AQHATM3UPYIOUIET0 CKPEIIMBAHUS ISl ONIPE/ICIEHUS TCHOTHIIA OCOOH.

CueruieHHOe HaclienoBaHue npusHakoB. PaGora T. MopraHa mo ClEmIEHHOMY HacJeIOBaHUIO
reHoB. Hapyiienue crenyieHus: TeHOB B pe3ysbTaTe KPOCCHHIOBEpa.

XpoMocoMHas TeOpHs HACIIEACTBEHHOCTH. | eHeTHuecKue KapThl.

I'enetnka moma. XpoOMOCOMHOE OIpeAeieHne Tmoja. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omoramerHsle 1 reTeporaMeTHbsle Opranu3Mel. HacienoBanue Npu3HaKkoB, CLHEIUIEHHBIX C MTOJIOM.

W3menunBocTh. Buapl m3MeH4YMBOCTH: HEHAcHeICTBEHHas W HacieAcTBeHHas. Ponmb cpensl B
HEHACJEICTBEHHON M3MEHYUBOCTU. XapaKTepuCcTHKa MO (PUKAITOHHOM U3MEHYUBOCTHU.
Bapuanmonnslii psnq u BapuanuoHHas KpuBad. Hopma peaknuum mnpusHaka. KomumdecTBeHHBIE U
Ka4yeCTBEHHbIE IPU3HAKU M UX HOpMa peakiuu. CBoHCTBa MOJM(PHUKAIIMOHHON H3MEHUYNBOCTH.

Hacnencreennas, win reHOTHINIHYECKas, M3MEeHUYNBOCTh. KoMOMHaTHBHAS M3MEHUYNBOCTh. Meiio3 u
MOJIOBOM  TPOIIECC — OCHOBAa KOMOWHATWBHOW W3MEHYMBOCTA. MyTalpioHHass W3MEHYHBOCTb.
Krnaccudukanuss Myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacTora W TPHYMHBI MYTaIHil.
MyrarenHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX pSJOB B HACIENCTBEHHOW wu3MeHumBocth H. .
Basunoga.

BHaesnepHas HacnencTBEHHOCTh M H3MEHYHUBOCTb.

I'eneruka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TI'EHETHKH  YEJIOBEKa:
TCHCAIOTHUECKUHA, ONM3HEIOBBINA, ITUTOTCHETHUECKHH, OMOXMMHYECKUN, MOJICKYISIPHO-TCHETHICCKUH.
CoBpeMeHHOE oIpele/ieHue TeHOTHIA: I10JIHOT€HOMHOECEKBEHUPOBAaHUE, I'€HOTUIIMPOBAHUE, B TOM
gucie ¢ moMmonisio ITIP-ananuza. HaciaencTBenHBIe 3a00€BaHUS YeI0BEKa: TCHHBIC 00JIe3HH, OOJIE3HU C
HACJICICTBEHHON IPEAPACIIONOAKEHHOCThIO, XPOMOCOMHBIE Ooie3HH. CoMaTH4ecKHe U I'eHepaTUBHBIE
MmyTanun. CTBONMOBBIE KIETKU. [IpHHIMOBI 310poBOro obpasa >KH3HH, JUATHOCTHUKHU, MPO(QMIAKTHKA H
JICYCHUSI TEHETUUYECKUX Oone3Held. MenuKo-reHeTHuecKoe KOHCYIbTHPOBaHHE. 3HAUeHHE MEIUIMHCKOM
TEHETHKH B IPEIOTBPAILCHNH 1 JICUCHUU TeHETHYECKHX 3a00/IeBaHUN YEIIOBEKa.

JdemoncTpanun:

IToptpersr: I'. Mennens, T. Mopram, I'. ne ®pu3, C. C. UerBepuko, 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
cKpenBaHuey, «L{uTonornueckre OCHOBBI TUTHOPHUIHOTO CKpEIIUBaHM, «Meio3y, «B3anmonelicTBre
aJUIENIBHBIX TEHOB», «l'eHeTHueckne KapThl PAacTCHHH, >KHBOTHBIX M 4YENOBEKa», «l'eHeTHKa Ionay,
«3aKOHOMEPHOCTH HACIENOBAaHHS, CLEIUIEHHOTO € MOIoM», «KapHOTHIBI YernoBeKa M KHUBOTHBIXY,
«Bugpl u3MmeHumBocTHY, «MonuduKanMoHHas HW3MEHYUBOCTHY, «HacnemoBanme pesyc-dakropay,
«['enernka rpynn KpoBu», «MyTallMOHHAs H3MEHUYUBOCTDY.

ObopynoBanue:  Moxaenu-anmMkanun — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemnonHoe
JOMHUHHpOBaHue», «JuruOpuaHoe ckpemmBaHue», «llepekpécT XpoMocomM», MHUKPOCKON H
MuKpornpenapar «Jlposoduna» (Hopma, Myrau (HOpMBI KPBUIBEB U OKPAcKH Tena), repoapuil «l'opox
[IOCEBHOM.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 5. «M3ydeHue pe3ynpTaToOB MOHOTMOPUIAHOTO W JUTHOPUAHOTO
CKpELIMBaHUS y Ip030(QUIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuast pabora Ne 6. «M3ydeHne MOAMQUKAIMOHHOW H3MEHUMBOCTH, MOCTPOCHHE
BAapHALMOHHOTO pAJia U BApHallMOHHON KPUBOI.



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

[Ipaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Ceniekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

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 CelIeKIMU. MaccoBbIi U MHAMNBHYAIbHBIH OTOOPHI B CENEKIUU PaCTeHUN
u KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUAMHT. YUmcras JUHHAL
CKpellMBaHWe YUCTBHIX JMHMNA. [ereposuc, wnm THOpuaHas cuina. HepoJacTBEeHHOE CKpElIMBaHHE —
ayropumunar. OtnanéHHas ruOpuansanust U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W MOJIydeHHE
MTOJTUTUIONI0B. JlOCTHKEHUS CeNeKLUN pacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacip TPOM3BOACTBA. ['eHHas WHXXEHepus. OTambl CO3JaHUS
pexomOunanTHOW JIHK 1 TpancreHneix opranusmoB. Knerounas wmxkeHepus. KierouHble KyJIbTYpHI.
MUuKpOKIOHaJIBHOE Pa3MHOXEHUE pacreHuii. Knonuposanue BBICOKOITPOIYKTUBHBIX
CENTbCKOXO03HCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE M ATHYeckhe mpoOiiembl. MO — reHeTHuecKu
MO (HUIIMPOBAHHBIE OPTaHU3MBEI.

HeMoHcTpanuu:

IToprpersi: H. U. BaBuiios, . B. Muuypus, I'. /I. Kapneuenko, M. ®@. MBaHoB.

Tabmuiel 1 cxembl: KapTta «LleHTpbl POUCXOXKIAECHHUS M MHOTO0Opa3us KyJIbTYPHBIX PaCTEHHIT»,
«[lopompl mOMamHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHmit», «OtmanéHHas TUOpUAN3ALNY,
«Paborer akagemuka M. @. UpanoBay, «llomummonaus», «OO0bekThl OnoTexHOmorum», «Kierounsie
KyJIbTYpbI B KIIOHHPOBaHUE», «KOHCTpynpoBaHHe U TIEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MYJSDKY TIJIOZOB M KOPHEIUIONOB AUKUX (OPM M KyJIbTYpPHBIX COPTOB PAaCTEHHIH,
repbapuii «CebCKOX03sHCTBEHHBIE pACTCHUSD.

JlaGopaTopHble U NPpaKTHYECKUE PadOThI:

Okckypcusi«OCHOBHBIE METOIbl U JIOCTMDKEHMS CEIEeKLUM pAcTeHHH U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, IVIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIN YUacTOK, B TEIUNINYHOE XO3SHCTBO,
J1a00paTOPHUIO arPOYHUBEPCUTETA UITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoJIIOLIMOHHASA OHOJIOTHS.

[IpenmockTk BOSHUKHOBEHHUS 3BONIONHOHHON TEOPWH. DBONONMOHHAS TEOPUS W €€ MecTO B
Ononorny. Bnusiare 3BONIOIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa HBONMIONUHU. llameoHTONOrMYecKre: IOCIEAOBATENbHOCTD IIOSBICHUS BHUIOB B
MaJICOHTOIOTMYECKON JIETOMCH, TiepexoaHble popmbl. broreorpadudeckne: CXoACTBO U pasnuuane (hayH
1 (hJI0p MaTEpPUKOB M OCTPOBOB.

OMOpuroornYeckne: CXOICTBA W PaziIU4vs SMOPHOHOB pPa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENTFHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIIOTHYHBIE, PYIANMEHTapHBIE OpTraHbl, aTaBU3MEI.
MonekynsipHO-ONOXUMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEICTBEHHOCTH W OCHOBHBIX
MeTabONNYEeCKUX MyTel Y BCEX OPraHU3MOB.

OpomonnonHas teopuss Y. [lapsuna. Ilpenmocbuiku BO3HHKHOBEHHS IapBHHH3MA. JIBIDKyIIHe
CHJIBI 3BONONMK BUAOB 1O JlapBuHY (M30BITOUHOE pa3sMHOXEHHE NP OTPAaHUYEHHOCTH PECYpCOB,
HeolpenenéHHas N3MEHYHBOCTh, OOpPh0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus dBomtonuu (CTD) u e€ ocHOBHBIE TTOIOKEHHUSI.

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 GhakTop Botoruu. DopMbI €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, IKOIOrHYECKOE.

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, O©.
Miromnep, A. H. Cesepiios.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHWYecKOoro MuUpa Ha 3emiie», «3apOobIU MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl OoppOBl 3a cyliecTBoBaHHE», «EcTecTBeHHBINH 0TOOPY,
«MHoroobpazue CcOpTOB  pacTeHHid», «MHOroodpasue TmMopoJ  KHUBOTHBIX»,  «llomymsuuy,
«MyTaloHHass HM3MEHYMBOCTEY», «ApoMopdo3b», «Manmoananranum», «OOmas gereHepanusy,
«/IBmwxymue cwibl 3Bomronuny, «Kaprta-cxema mapmpyra myremectsust Y. [lapsuna», «boppba 3a
cymiectBoBaHue»,  «[IpucmocobieHHoCcTh — opraHu3moB», «['eorpaduyeckoe  BuI00OpazoBaHHEY,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOMIEKIUS HACEKOMBIX C Pa3MYHBIMHU THUIIAMH OKPAacKH, HAOOp IJIOZ0B M CEMSH,
KOJIJICKII S <<HpI/IMepI)I 3alIUTHBIX HpI/ICHOCO6HeHHﬁ Y KUBOTHBIX», MOICIIb «OCHOBHEBIE HanpaBJICHUSA
3BOIIOLINNY, 00BEMHAA Moienb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduyeckas kapra mupa, KOIeKInus «DPOopMbl COXPAHHOCTH HCKOITAEMBIX KHBOTHBIX M
pacreHuii», Moxpens amukanua «llepekpéct XpomocoM», BiaxHbIE Inpenapartel  «Pa3zButne
HaceKkoMoro», «Pa3BuTHe IATYIIKN», MUKponpenapat «J{po3odpuna» (Hopma, MyTaruu GpopMbl KPBUIHEB
1 OKpaCKH Tela).

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

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

JlaGopatopHast padora Ne 2. «Onucanue MpUCTIOCOOICHHOCTH OpraHU3Ma W €€ OTHOCHTEIBHOIO
XapakTepar.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eMute.

JloHay4HbIE IPEACTABICHNS O 3apOXKACHUN KU3HU. HaydHble runoTe3bl BOSHUKHOBEHUS JKU3HHU Ha
3emite: abHoOreHe3 U MaHCIepMUsI. XUMHYECKast 3BOTIONHA. AOWOTEHHBIH CHHTE3 OPTaHHYECKUX BEIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE IOATBEPKACHNE XUMHUUECKOH 3Bosonuy. HadanabpHble 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
BBIMHPaHUE IPYIII )KHUBBIX OPTraHU3MOB.

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

OBomtonys YenoBeka. AHTPONOJNOIUs Kak Hayka. Pa3BuTHe MpeacTaBIeHHH O HMPOUCXOKICHUHU
yenoBeka. MeTronsl HM3yueHMs] aHTpororeHesa. CXoAcTBa M pas3iMuMsl 4YENOBEKa M JKUBOTHBIX.
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, YemoBek ymensii, YenoBek
npAMoxoasamuii, YenoBek HeaHIepTalbCKuii, YenoBek pa3yMHbld. HaxoIKuM HCKONMAaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMSI, 00JIaCTh paclpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYAHSI.

UenoBeueckue packl. OCHOBHBIE OOJIBIIIME pachl: €BporeouaHas (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. [Mactep, A. W. Onapun, C. Muiep, I'. FOpu, Y. JlapBus.

Tabnuipl u cxembl: «Bo3nukHoBeHHe CONHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenpHas kierka», «KuBorHas kietkay, «lIpokaprnornueckas kierkay, «CoBpeMeHHas CHUCTEMa
opranmyeckoro Mupay», «CpaBHEHHE aHATOMHYECKHX YepPT CTPOCHHS 4eNOBEKa W YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKUX HAXOJOK TMPEIKOB COBPEMEHHOT'O YEIOBEKay,
«peBueitme ntoam», «IpeBaue moan», «IlepBbie cCoBpeMEHHbIE 1011y, «HenoBeuecKkue pach».

Ob6opynosanue: mynsbku «lIpoucxokaenue denoBeka» (OOCTbI aBCTPANIONUTEKA, MATEKAHTPOIIA,
HeaH/epTajblia, KPOMAaHbOHIIA), CIENKH WIN M300paKeHNsT KaMEHHBIX OpyIui NEpBOOBITHOTO YEIOBEKa
(kamMHU-YoOIIIIEpBI, pyOumIiIa, ckpebiia), reoXpoHOoIOrnieckas Tabnuma, Koekius «DopMbl COXpaHHOCTH
HCKOITAaeMbIX )KHBOTHBIX 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.

Oxonormdyeckne  ¢dakTopel. Kiaccudukamus  3KOMOTHYECKHX  (AKTOpOB:  aOHMOTHUYECKHE,
OMOTHYECKUE U aHTPONOTeHHbIE. JlelicTBrEe SKOIOTHYecKUX (paKTOPOB HA OPTaHU3MBL.

Abuorndeckne (haKTOpBI: CBET, TeMIileparypa, BiIaxHOCTh. DortomepuommsMm. Ilpucmocobnenns
OpPTaHU3MOB K JIEUCTBUIO a0HMOTHIECKHUX (PaKTOPOB. broimorndeckne puTMBL.

buotnueckue ¢akropsl. Buasl OHOTHYECKWX B3aWMOJEHCTBHUNA: KOHKYpPEHITHS, XHWIIHAYECTBO,
cumbro3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyanau3M, KOMMEHCAIH3M (KBapTHPaHCTBO,
HaxJICOHHYeCTBO). AMEHcanu3M, HEUTpamu3M. J3HaueHWe OWOTHYECKUX B3aWMONSHCTBHHA IS
CYIIIECTBOBAHHUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIIOTHYECKUE XapaKTePUCTHKH MOy Aui. OCHOBHBIE TIOKA3aTeNH TOMYJISIIH: YACICHHOCTS,
IJIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTD, MIPUPOCT, MUTpaIws. J[MHaAMUKa YHUCIEHHOCTH TOMYJSIIUU U €&
peryIsLus.

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 menm.

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. «Ilogcyér mIOTHOCTH MOMYIISIUI Pa3HBIX BUIOB PACTEHUI.



Tema 4. Coo61mecTBa 1 3KOJTOTHYECKHE CHCTEMBI.

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

Okonoruueckue cucrembl (3kocuctembl). [loHsiTme 00 9KocucTeMe W OHOreolEeHO3e.
OyHKIIMOHATILHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLEHThI, KOHCYMEHTBHI, pexyleHThl. KpyroBopor
BEIIECTB M TMOTOK 3HEPrHH B dKocucTeMe. Tpodudeckue (NMHUILEBBIE) YPOBHU DKOCHCTEMbI. [luieBbie
e u cetd. OCHOBHBIE TOKa3aTedn SKOCUCTEMBI: Onomacca, MPOAYKIHS. DKOJIOTHUYECKUE TTHPAMHUIBL:
MPOAYKIIHUHU, YACICHHOCTH, OuoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIHUS, pa3BUTHE.
Cyxkueccus.

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

AHTpONIOT'eHHBIE  3KOCHCTEMBI.  ArpodKocHCTeMbl.  YpOodkocucTembl. buonormdeckoe u
XO3SUCTBEHHOE 3HAUEHNE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

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

VYuenne B. U. Bepraackoro o 6uochepe. ['panunpl, coctaB u crpykrypa Ouocdepsi. JXKuboe
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
ounocdepnl. OCHOBHBIEC 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 YNPABICHHUA TPUPOIHBIMA pPECypcaMu 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», «OKOIOTHUYECKas mupaMumay, «bumocdepa m demoBek», «IkocrucreMa
IFPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOrO Jeca», «buoreHo3 BomoéMayn, «ATrpoIeHo3»,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHeWlne HCTOYHUKUA 3arps3HEHHs
BO3/lyXa W TPYHTOBBEIX BOI», «[louBa — BaxkHelImas cocraBisiomas ornocdepsr», «PaKkTophl Jerpananuu
mouB», «llapHUKOBBIH 3ddekT», «DaKTOpHl PaTUOAKTHBHOTO 3arps3HEHus Ouocdepb», «OOmas
CTpyKTypa Omocdepsr», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBI 3kpaH Omocheps»,
«Kpyrosopor yriepona B 6uochepe», «Kpyropopot 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 IKOJOTHYECKAM 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, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yabTaTaM OCBOCHHS 00Y4atOUIMMUCS
MPOrpaMM CpeHero o0Iero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX Pe3ysIbTaTOB OCBOEHUS Mpeamera «buonorus» BbIIEIEHBI CIEAYIONIH e
COCTABJISIONINE. OCO3HAHUE O0YYAIONIMMHCS POCCUUCKON TpaskJaHCKONH HJCHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEENICHHUIO, HANWYNE MOTHBAIIMK K O0yYeHHI0 OMOJIOTUH,
LeNIEHaNpaBlIeHHOEe Pa3BUTHE BHYTPEHHHUX YOEXKIEHHH JMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HCTOPUYECKUX TPAJAUIMHA pa3BUTHsI OMOJIOTHYECKOT0 3HAHHS, TOTOBHOCTh U CHIOCOOHOCTH OOYYaIOmInXCs
PYKOBOJICTBOBAThCSI B CBOEW JIEITENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU
cucTeMe OWOJOrMYecKOro oOpa3oBaHMs, HATUYHE DKOJIOTHYECKOr0 TPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUThH LIENH U CTPOUTH KU3HEHHBIE TIJIaHBbI.

JIMgHOCTHBIC PE3yNabTAaThl OCBOCHHUS NpenaMera «BHoMorusy JOCTUTalOTCS B SAMHCTBE yueOHOU U
BOCTIMTATEIIbHOM NIESITETFHOCTH B COOTBETCTBUHU C TPAAWIIMOHHBIMH POCCUHCKMMHU COLIMOKYJIBTYPHBIMH,
WCTOPUYECKUMHU W TyXOBHO-HPABCTBEHHBIMH I€HHOCTSIMHM, TNPHHSITHIMH B OOIIECTBE MpPaBIJIAMH U
HOpPMaMH TIOBEIEHHS U CIIOCOOCTBYIOT MpOIIECCaM CaMOITO3HAHHS, CAMOBOCIHTAHHUS W CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEH MMO3UIIMHM JIMYHOCTH, TMATPHOTH3MA, YBKEHUS K 3aKOHY W TIPaBOMOPSIKY,
YeNI0BEeKy TPyAa U CTapIIeMy IMOKOJIIEHUIO, B3aNMHOTO YBa)KEHUS, OEPEKHOr0 OTHOMIEHHS K KyJIbTypPHOMY
HACJIEIMI0 W TpaJullMigM MHOIOHAIIMOHAIBHOrO Hapoja Poccuiickoit @enepanuu, MNOpupoae U
OKpY’Karolllen cpee.

JlmdHOCTHBIE pe3ylbTaThl OCBOGHHSA YUeOHOro mpeamera «buOJOTHsS» JOMKHBI OTPaXKaTh
TOTOBHOCTH M CITOCOOHOCTH 00YYaromuxcs pyKOBOACTBOBATHCS c(pOpMUPOBAHHON BHYTPEHHEN MO3UITHEN
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAIlMii, TO3WTUBHBIX BHYTPEHHHUX  yOEXKIEHHH,
COOTBETCTBYIOIUX TPAJUIMOHHBIM IEHHOCTSIM POCCHHCKOT0 OOIIeCcTBA, PACIIMPEHUE >XU3HEHHOTO
ONbITA W OIbITA ACATEIBHOCTH B IIPOLECCE peaju3allid OCHOBHBIX HAIpPAaBJICHUN BOCHUTATEIbHOU
JESTEIBHOCTH, B TOM YUCJIE B YACTU:

1)rpask1aHCcKOro BOCIUTAHMS:

chOpMHUPOBAaHHOCTh TPAKIAHCKON ITO3WIUN OOYYAIOMIErocss Kak akTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX IPaB M 003aHHOCTEN, yBayKEHIE 3aKOHA ¥ ITPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAEATENbHOCTH TIPU CO3JAHUU Yy4YEOHBIX IPOEKTOB,
pelIeHnu y4eOHBIX 1 MMO3HABATENBHBIX 33724, BRITIOTHEHUH OMOIOTHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OTPENEeNsITh COOCTBEHHYIO IMO3UIMIO IO OTHOIIEHWIO K SIBICHUSIM COBPEMEHHOH
’KH3HHU U OOBSICHITH €€;

YMEHHE YYUTBIBATh B CBOUX [EWCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJIEHCTBHS
JOJIEH C Pa3HBIMHU YOKIACHUSAMH, KyIbTYPHBIMHU IIEHHOCTSIMHU U COITHABHBIM TOJIOKESHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOI[ECCE COBMECTHOTO BHIITOIHEHUS yUEOHBIX, TO3HABATEbHBIX
U HCCIEeNOBATENbCKUX 3aJ1a4, YBaXXUTEIHHOIO OTHOIIEHHWS K MHEHHIO OIIIOHEHTOB INPH OOCYKICHHUU
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 CONEPIKAHUS;

FOTOBHOCTb K TYMAaHUTAapHOU U BOJIOHTEPCKON NIESTENBHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHUS:

chOpMHUPOBAaHHOCTH POCCUHCKOMN TPAXKIAHCKOW HIICHTHIHOCTH, MATPHOTH3MA, YBAKEHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoid, ropoctu 3a cBod Kpail, cBoro PonrHy, CBO s3bIK U
KyJIbTYpY, IPOLIOE U HACTOsIIEe MHOIOHAIIMOHATIBHOI 0 Hapoja Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MNPUPOAHOMY HACIEAHWI0O YW MaMATHUKaM TPHPOJIBI, JOCTHKEHUSAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH,
MMOHMMAHUS 3HAYCHUs OMOJIOTMU B MO3HAHWUHW 3aKOHOB TPUPOBI, B JKU3HU YEIOBEKA M COBPEMEHHOI'O
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(hOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYCCKOTO MTOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEISIM, CO3JaHHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
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
TBOPYECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHNE AYMOIMOHAJILHOTO BO3/IEWCTBHUS )KUBOM IPUPOABI U €€ LIEHHOCTH;

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

5) ¢usuyeckoro BocnuTaHHs, (GOPMHPOBAHUS KYJLTYPbl 30POBbS W IMOIHOHAIBLHOIO
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 KOMIIETEHTHOT'O OTHOIIEHHS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 37]0POBBIO;

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

OCO3HAHUE TIOCIEACTBHH ¥ HENPUATHS BPEOHBIX NPUBBIYEK (YIMOTPEONEHUs]  aJKOTOJS,
HapKOTUKOB, KypCHHS);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEITETFHOCTH TEXHOJOTMYECKOH M COIMAIBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH U CAMOCTOSITENIEHO BBITOHATE TAKYIO AEATEeITbHOCTS;

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

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO U CaMO0OOPa30BaHHUIO HA TIPOTSDKEHUH BCEH KHU3HM,

7) 3K0JI0rMYEeCKOT0 BOCITUTAHMS:

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

TIOBBIIIICHNE YPOBHS AKOJIOTUYECKON KYIBTYpHI: MIPHOOPETEHIE OIbITa TUIAHNPOBAHHS ITOCTYITKOB
Y OLIEHKH WX BO3MOKHBIX TIOCIIEACTBHIA [T OKPYKAIOIIEH CPebl;

OCO3HAHUE III00aTHLHOr0 XapaKTepa HKOJOTHIECKUX MPOOIIEM U TYTEeH UX pelleHus;

CIOCOOHOCTh HCIIONB30BaTh NpUOOpeTaeMble MPU H3YYeHWH OWOJIOTUW 3HAHWUS U YMEHUS IIpH
pemieHuu TpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM TIPHPOJOINONE30BaHNEM (COOMIOEHNE TIPABHII
MOBEJICHUS] B TIPHPOJIE, HAMPABICHHBIX HA COXPaHEHHE PaBHOBECHS B JKOCHCTEMaX, OXPaHY BHJIOB,
aKocHcTeM, Ornochepsl);

AKTUBHOE HEMpUATHE NEWCTBHIA, MPUHOCAIINX Bpe OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHue
MIPOrHO3UPOBATh HEOJIATONPHUSATHBIC SKOIOTUYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JEUCTBUH U
Mpe0TBpAIIaTh UX;



HaJIWYHE PA3BUTOTO SKOJIOTHUECKOT'0 MBIIIJICHHUS, IKOJIOTHUECKON KYJIbTYPHI, ONBITA AESITEIbHOCTH
9KOJIOTHMYECKOH  HANpaBIEHHOCTH, yMEHHs  pPYKOBOACTBOBATHCS MMM B  [O3HABaTEIbHOM,
KOMMYHHKAaTHBHOH W COLMAJIbHOW MPAaKTHKE, TOTOBHOCTH K YYacTHIO B NMPAKTUYECKOW IeATENbHOCTH
9KOJIOTHYECKOI HAalPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKd M OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA JHMAJIOre KYJIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMKYJILTYPHOM MUPE;

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

noHWMaHue crenudukn OWONOrMM KaK HayKH, OCO3HaHHMsA €€ polmu B (QOpPMUPOBAHUH
palMOHATLHOTO HAYYHOTO MBIIUICHHSI, CO3JJAHUU IEIOCTHOTO MPENCTaBICHUs 00 OKpY)KalolleM MHpe
KaK O eTMHCTBE MPUPOJIBI, YEIOBEKa 1 OOIECTBa, B IIO3HAHUN TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIllCHHH
mpobiieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMU I COBPEMEHHOM IUBHIIM3AIMH: 00ECIIedeHns] HOBOTO
YPOBHSI PAa3BUTHS MEIMIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX pemaTh
pecypcHble TpoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MOUCKA MyTel BBIXOJAa M3 TI00aJTBHBIX YKOJIOTMYECKUX
npobieM © oOecriedeHHsl Tepexojia K YCTOWYMBOMY DPa3BUTHIO, PAIlMOHATBHOMY HCIIONB30BAHHUIO
MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KH3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHWH OWONOrMYECKUX 3HAHWWA B IENSAX IOBBIIICHUS 0OIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (DYHKIMOHANBHOW TPaMOTHOCTH
o0y4arommxcsi, pOpMHPYEMOI PU U3yUEeHUH OMOJIOTHH;

MMOHUMaHHE CYIITHOCTH METOJIOB IO3HAHMUS, UCTIONIL3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCTIONB30BaTh MOJNydaeMble 3HAHWSA I aHaidu3a M OOBACHEHHS SBICHHH OKPYXKAIOUIIEro MHpa M
HNPOUCXOMANIMX B HEM HM3MEHEHWH, YMEHHE IenaTh OOOCHOBAaHHbBIC 3aKIIOYEHHS Ha 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 HAyYHOH JeATeIbHOCTH, TOTOBHOCTH OCYIIECTBJIATH IPOCKTHYIO U
HCCIIE0BATEIBCKYIO IEATENbHOCTh HHANBUIYAIEHO U B TPYIIIE;

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

METAINIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHUS YUEOHOro npeaMeTa «buoaorus» BKIIOYAIOT: 3HAaUUMbIe
s (GopMHUPOBaHWUS MHPOBO33PEHUS OOYUAIOMMXCA MEKIUCHHUILTHHAPHBIE (MEXIPEIMETHEIE)
o0ILeHayYHbIE TOHSTHA, OTPAXKAIOIIME LEIOCTHOCTh HAYYHOW KapTHHBI MUPAa U CHEUU(HUKY METOIOB
[IO3HAHUS, UCIONb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SIBJICHUE, MPOLECC, CUCTEMA,
Hay4YHbIH (DaKT, MPUHLUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIENOBAaHUE, HAOIIOACHHE,
HU3MEpEHHEe, OSKCIIEPUMEHT M [pPYyrux), YHHBEpCalbHble Y4eOHblE IelCTBUS (IIO3HABATEIbHEIC,
KOMMYHHMKAaTUBHBIE, PETYIATUBHBIE), oOecneunBaiomue GopMupoBanue GyHKIMOHAIBHONH IPaMOTHOCTH
U COLMAIBHOM KOMIIETEHIMHOOYUYAIOMUXCs, CIIOCOOHOCTh OOYYarOLIMXCSl HCIONb30BAaTh OCBOCHHBIE
MEKAUCIUIUIMHAPHBIE, MHPOBO33DEHUYECKHE 3HAHMSA W YyHUBEpCalbHble YydeOHBbIE JEHCTBHUSA B
MMO3HABATENBLHON U COLMAIBHOM MPaKTHKE.

MeranpeaMeTHbIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl CPEJHEro OOIEro oO0pa3oBaHMS JOJKHBI
OTpaXaTh:

OBilaleHue YHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1)0a3oBble Joruyeckue aeicTBus:

CaMOCTOATENBHO (YOPMYIMPOBATh U aKTYaJIN3UPOBATh NPOOJIEMY, pacCCMaTpUBaTh €€ BCECTOPOHHE;



WCTONB30BaTh MPH OCBOCHWU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHau3a, CHUHTE3a,
CpaBHEHHS, KiIacCU(pUKanK, 0000IIEH ), pACKPBIBATE CMBICT OMOJOIMYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIE MPU3HAKY, YCTAHABIUBATH CBSA3U C IPYTUMHU MOHSATHIMH);

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

HCTOJB30BaTh OMOIOTHYECKHE IOHSATHS JJIsl OOBSICHEHUS (PaKTOB M SIBJICHUH KHBOK MIPUPOJBI,

CTPOUTH JIOTHYECKHE pacCyXKIAeHUs (MHAYKTUBHBIC, ACAYKTHBHBIC, 1O aHaJOTHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMaTPUBAEMBIX SIBICHUSAX, (OpMYNIHpOBaTH BBIBOABI H
3aKITIOYCHHS,

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBAa Ul TIPEICTABICHUS CYIIECTBEHHBIX CBs3eH W
OTHOIICHUH B HW3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYH pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX UCTOYHUKAX;

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

BHOCUTH KOPPEKTHUBHI B JIEATENLHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB IIEJSIM, OIICHHBATH
PUCKH TTOCIEACTBUHN ESITENBHOCTH;

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

pa3BUBATh KPeaTUBHOE MBIIUICHNE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCIe0BATENbCKUE IeHCTBUA:

BIIQJICTh HABBIKAMH Y4eOHO-HCCIIENIOBATENBCKOM M TPOEKTHOH JIEITEIbHOCTH, HaBBIKAMU
pasperieHust mpooaeM, ciocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY IOHCKY METOZIOB PEIICHHUSI
MPAKTUIECKUX 3aJ1a4, TPUMEHEHHIO Pa3IMYHbIX METOIO0B TI03HAHMUS,

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 MBIIUICHNS, BJIAAETh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU
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 IS JIOKa3aTelNbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh IapaMeTphl U
KPHUTEPHUU PEILICHS;

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

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATH MPHOOPETEHHBIN OIIBIT;

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

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

YMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

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

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHWKAX MH(POpMANUU (TEKCTe Y4eOHOro MmocoOHs, HaydHO-
MONYJIIPHOM JHTEpaType, OHOMOrHYECKUX CIOBApsSX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTtepHere), aHAIM3UPOBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB M (OpM mIpencTaBiIeHHs, KPUTHIECKH
OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTB;

(hopMyITUpPOBaTh 3alIPOCHl U IPUMEHATH PA3IMYHbIE METOABI IPH MTOUCKE U 0TOOpE OHOIOrMYeCKON
nHpopMaIuK, He0OXOAUMOH /715l BHIIOJIHEHHS yIEOHBIX 3a1ay;



MPUOOpETaTh  OMBIT  KCIOJNB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILICHCTBOBATH KYJIBTYPY aKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTEIIEHO BBIOMpATh ONTUMAIBHYIO (POPMY MPEACTABICHUS OMOJIOrMYECKOW WHGOpMAaIuu
(cxemsbl, TpaduKy, TUarpaMMbl, TAOJIUIbI, PUCYHKH H JAPYTOe);

HCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MpU pabore ¢ OMomornyeckoi HHGpopMamei:
MPUMEHATh XUMHYECKHE, (PU3MUECKHE U MATEMAaTUYCCKUE 3HAKU M CUMBOJIBI, (DOpMYJIbI, aO0OpeBHATYDY,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISHOCTH;

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

OgjaieHHe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMH /1€ CTBUAMMU

1)o0uienne:

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 3ala4yu, YYUTbIBAaTh MHTCPECHI U COIJIaCOBAHHOCTDH HOSI/II.[I/IfI
JIPYTUX YYaCTHUKOB JIMAJIOTa WIN JUCKYCCHH);

pacmo3HaBaTh HeBepOallbHBIE CpEICTBa OOIICHWS, MMOHUMATh 3HAYEHHWE COIHAbHBIX 3HAKOB,
MMpeAnoCbIOK BO3HUKHOBCHUSA KOH(i)J'II/IKTHBIX CHTyaHHﬁ, YMETh CMAT4YaTh KOH(i).HI/IKTBI N BECTHU
TIepEeroBopkI;

BIIQJICTh Pa3IMYHBIMH CIIOCO0aMH OOIICHUS W B3aWMOJICHCTBHUS, NMOHUMATh HAMEPEHUs JPYTHX
JIo/Iel, IPOSIBIIATH YBAXKUTEIHHOE OTHOIIIEHNE K COOECEHUKY M B KOPPEKTHOU (dopme HOpMyITUpOBAThH
CBOM BO3PaKCHHS,

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOKO TOYKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAasl IeATEJILHOCTD:

MMOHUMATb U MCIIOH30BaTh IPEUMYIIIECTBA KOMAHTHONW W HHIMBUIYAIbHOW PaOOTHI TIPU PEIIeHUN
OMOJIOTMYECKOH  MpoOJieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPHUMEHEHHS TPYIHOBBIX  (HopM
B3aMMOJICHCTBHS IPU PEIICHUN yIeOHOH 3a/1auu;

BBHIOMpATh TEMATHKy W METOAbl COBMECTHBIX JEHCTBMIA C Yy4€TOM OOIIUX WHTEPECOB U
BO3MOXKHOCTEH Ka)I0T0 YiIeHa KOJIJIEKTHBA;

MIPUHUMATH I[ENTH COBMECTHOM EATENIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH AEHCTBUS 1O €€
JMOCTH)KEHUIO: COCTaBIISITh IUIAH JIEMCTBHIA, PACIPENENITb POIM C YYETOM MHEHHH Y4YaCTHUKOB,
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)camoopranusauus:

WCIIONB30BaTh OMOJIOTHYECKHE 3HAHWS JJIS BHISIBICHUS MPOOJEM W WX PEIIeHUS B KU3HEHHBIX 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 OCYIIECTBISTh MMO3HABATENFHYIO JIEATEIBHOCTD, BEISBIATH MPOOJIEMBI, CTABUTH U
(hopMyHpOBaTH COOCTBEHHBIE 3371241 B 00Pa30BaTEIbHON JIEITEIHbHOCTH ¥ JKU3HEHHBIX CUTYaINsX;

CaMOCTOSATEIBHO COCTaBIATh IUIAH PEIIeHUS TMPOOIEMbI C YYETOM HMEIOIINXCS PecypcosB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTEHHIA,

JIABATh OIIEHKY HOBBIM CHUTYaIIHUsIM;

pacHpsATh paMKH Y4eOHOT'0 TTPeIMETa Ha OCHOBE JIMYHBIX PEAIOYTECHHI;



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

OLICHUBATh PUOOPETEHHBIN OITBIT;

Coco0CTBOBATH (POPMHUPOBAHUIO U MPOSIBICHHUIO IIHUPOKOH SPYANLMHU B PA3HBIX 00JIACTSX 3HAHUM,
MOCTOSIHHO TOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

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

BJaJICTh HaBBIKAMH I[I03HABATENLHOM pedieKcHn Kak OCO3HaHHS COBEpIIAEMBIX NEUCTBHH WU
MBICITHUTENTBHBIX TIPOLIECCOB, MX PE3YJIBTATOB M OCHOBAHWH, HCIONB30BaTh MPUEMBI pPEQIICKCHH IS
OLIGHKH CHUTYaIllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHWKEHUIO;

NIPUHUMATb MOTHMBBI U aPTYMEHTBI JPYTUX IIPU AHAIIU3€E PE3YJIBTATOB ACSITENbHOCTH;

3)npunsATHe cedd U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

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

MPHU3HABATH CBOE TPABO U MPABO JIPYTUX HA OIIUOKM;

pa3BUBATh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU IPYTOro YeI0BeKa.

HPEJAMETHBIE PE3YJIBTATHBI

[Ipenmernpie pe3ymbraTel ocBoeHHs mporpamMmbel COO mo Omomormu Ha 0a30BOM ypOBHE
BKITIOYAIOT Crielu(uIecKue st y9eOHOoro npeamera «buonorusy HaydHble 3HAHUS, YMEHHS U CIIOCOOBI
JEWCTBUIM TI0 OCBOGHHIO, HMHTEPIPETAMM M TPEeoOpa3OBaHHUIO 3HAHWHM, BHUJBI JICITEIBHOCTH IO
[IOJY4YEHUI0 HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAHUN B Pa3IUYHBIX Y4eOHBIX CHUTyallUsX, a TakkKe B
peabHbIX XU3HEHHBIX CUTYallUsAX, CBA3AHHBIX ¢ Ouonoruedl. B mporpaMme npeaMeTHble pe3ybTaThl
IIPEACTaBJIEHBI 110 TOaM 00ydeHusI.

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

c(OpMUPOBAHHOCTh 3HAHUM O MecTeé U pond OHOJIOTMM B CUCTEME HAyYHOIO 3HAaHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpa U HAy4HOTO
MHPOBO33pPCHHUS, O BKJIAJE POCCUHCKUX M 3apyOeXHBIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OHOIOIHUH,
(YHKIMOHANBHONW ITPaMOTHOCTH 4€JIOBEKA AJISl PELICHNUS JKU3HEHHBIX 3a/1a4;

YMEHHUE PpAacKpbIBaTh COIEPXKAHUE OMOMOrMYECKMX TEPMHHOB M IOHSATHH: >XU3Hb, KIIETKa,
opranm3M, Merabomm3Mm (OOMEH BEIeCTB W IMpeBpaIleHHE HHEPTHUH), TOMEOCTa3 (CaMOperyJssaius),
YpOBHEBasl OpraHU3allyis >XMBBIX CHCTEM, CaMOBOCIPOM3BEIEHHE (PempoyKLus), HACIEICTBEHHOCTD,
HW3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3J1araTb OMOJIOrnYecKue TEOpUH (KIETOYHasl, XPOMOCOMHAsI, MyTallHOHHAs, [ICHTPaIbHAs
JorMa MOIeKyIsipHoW Owmomorun), 3akoHbl (I'. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
[EHTpaX MHOTO0O00pa3wsi W TPOUCXOXKISHHS KyIbTYpHBIX pacteHnid H. WM. Basumosa), ompenensars
IPaHULBI UX IPUMEHUMOCTH K KHUBBIM CHCTEMAM;

YMEHHUE BJaJeTh METOJAMH HAy4HOTO ITO3HAHUS B OMOJOrMu: HaOMIOAECHHE W OMHCAHHE KHUBBIX
CHCTEM, NPOLECCOB U SBJICHHWH, OpraHu3alys M MPOBEJCHUE OHOJIOTMYECKOro 3KCIIEPUMEHTA,
BBIIBUKCHUE THIIOTE3bl, BBISABJICHHE 3aBHCHMOCTH MEXKAY HCCIEIyEeMBbIMH BEIMYMHAMH, OOBSICHEHHE
MOJTYYEHHBIX PE3YJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH M 3aKOHOB, YMEHHE JeNaTh
BBIBOZIBI HA OCHOBAHUHM IOTYYEHHBIX PE3YJIbTAaTOB;

yMEHHE BBIICISTh CYLIECTBEHHbIE INPU3HAKH BHPYCOB, KIETOK MPOKAPHOT M HYKApHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB H
NpEBpallieHUus] HHEPrUM B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO W DSHEPreTHYeckoro obOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIJIOAOTBOPEHUS, PAa3MHOXKEHHSI, THAUBUAYAJIHLHOTO Pa3BUTHSL OpraHU3Ma
(oHTOrCHE3);



YMCHUE MPUMEHSTD MOJIYYCHHBIC 3HAHUS IS 00BICHEHUS OMOJIOTUYECKUX MPOIECCOB U SBJICHUH,
JUTS TIPUHATHUS TPAKTUYCCKUX PEIICHWH B TOBCEAHCBHOM JKU3HHU C IENbI0 oOecrieueHus 0e30MacHOCTH
CBOETO 37I0POBBSI W 3JI0POBbSl OKPYKAIOMIUX JIIOJEW, COOMIOACHUS HOPM TPAMOTHOI'O TIOBEICHUS B
OKpYyXarollell TpUPONHOM cpele, [OHMMaHHEe HEOOXOJMMOCTH HCIOJNB30BAaHUS  JOCTHIKEHHUH
COBPEMEHHOM OMOJIOTHHU ¥ OMOTEXHOJIOTHH JIJISl pAaI[MOHAIBHOTO MPUPOJIONOIb30BAHHS,

YMCHUE pelIaTh 3JIEMCHTAPHBIC T'CHCTUYCCKUEC 3aJa4 Ha MOHO- U I[I/IFI/I6pI/II[HOC CKpCUIMBaHUC,
CIICTUIGHHOE HACJIC/IOBAHHUE, COCTABJIATH CXEMbl MOHOTHOPHIIHOTO CKpEIIWBaHUS Uil TpPEACKa3aHUs
HACJIeIOBaHUs IPU3HAKOB Y OPTraHU3MOB;

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

yMEHHE KPUTHUYECKH OIECHHMBATh W HWHTEPIPETHPOBATH WHPOPMAIUIO OHOIOrHMYECKOTO
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 U YCTHBIE COOOIICHHUS, 0000Ias OHOIOrHYECKYHO
I/IH(bOpMaHI/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:

c(hOpMHPOBAHHOCTh 3HAHWUH O MeCT€ W pOJIH OHOJOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX W 3apyOeKHBIX YYEHBIX-OMOIOrOB B pPa3BUTHE OWOIOTHUH,
(hyHKIIMOHATBHOM TPaMOTHOCTH YENIOBEKA JIJISl peIIeHuUs )KU3HEHHBIX 33134,

YMEHHE pAaCKpHIBaTh COJACpKAHWE OWOJIOTMYECKHMX TEPMHHOB W TIOHSTHH: BWJ, TOIYJISAIIHS,
reHo(OoH I, JBOIONHUSA, ABMKYIHE CHIBI ((haKTOpHI) 3BOJIONNN, IPUCIIOCOOIICHHOCTh OPTaHW3MOB,
BHJI000pa30BaHKE, IKOJIOTHIECKIE PAKTOPhI, SKOCUCTEMA, TPOIYIIEHTHI, KOHCYMEHTBI, P YIICHTHI, [eMN
MATaHMsI, SKOJIOTHYECKas upaMuia, OHOreoneHos, onocdepa;

yMEHHe u3jaraTh OWoliormyeckue Teopuu (3BonmornoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHUsI DBOJIIONNHM), 3aKOHBI M 3aKOHOMEPHOCTH (3apomplieBoro cxonctBa K. M. bapa, depemoBanus
[VIaBHBIX HampapjeHui u nmyreit sBomonnn A. H. CeBepuosa, yduenus o ouocdepe B. . Bepuazackoro),
OIPEIEISITh TPAHHUIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHUE BJaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJOTMHU: HAONIOZCHHE W OMUCAHUEC KHUBBIX
CHCTEM, TIPOIIECCOB W SIBJICHWIA, OpraHM3allisi W TPOBEACHHE OUOIOTMYECKOro OSKCIEPHUMEHTA,
BBIJIBKCHUE THITOTE3bI, BBISBICHUE 3aBHUCHMOCTH MEKIY HCCICIYyEMBIMH BEJIMYHUHAMHU, OOBSICHEHHE
MOJMYYEHHBIX PE3yJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUH M 3aKOHOB, YMEHUE JENaTh
BBIBOJIBI HA OCHOBAHUH TIOJTYYCHHBIX PE3yJbTATOB;

YMEHUE BBIICIATh CYNICCTBCHHBIC TPU3HAKU CTPOCHHS OHONOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIANA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTrCOIICHO30B M DKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJICACTBCHHOM  M3MEHUYMBOCTH,  €CTECTBEHHOro  OoTOOpa,  BHA000pa3oBaHUs,
MPHUCIIOCOOICHHOCTH OPTraHU3MOB, JCHCTBUS DKOIOTMYeCKUX (AaKTOPOB HA OpraHW3MBI, IepeHoca
BEIIECTB W TMOTOKA DHEPTUM B 3KOCHCTEMaX, AHTPOMOTCHHBIX H3MEHCHHHA B HSKOCHUCTEMax CBOCH
MECTHOCTH, KPyrOBOPOTA BEIECTB ¥ OMOr€OXMMHYECKUX ITUKIIOB B OHocdepe;

yMEHHE MPUMEHSATH TIONTYUCHHbIC 3HAHUS [T O0BSICHEHHS OMOTIOTHYESCKUX MPOIECCOB U SABJICHUIA,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM JKH3HH C IENbi0 0OecreueHus 0e30macHOCTH
CBOETO 3JI0POBbSI U 37I0POBbSI OKPYIKAIOIIUX JTFOJICH.

YMEHHE KPHUTHUYECKM OIEHWBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO  OHOIOrHYEeCKOro
COJICpPIKAHUS, BKIIOUYAIOIIYIO TICEB/IOHAYYHbIC 3HAHWS W3 PA3JMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
nHbOPMAIUK, HAYYHO-TIOMYJISAPHBIE MaTepuasbl), paccMaTpUBaTh TJI00ATBHBIC 3KOJOTHUECKHE
poOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

yMEHHE CO34aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOLIEHUS, 00001Iast OMOIOrnYECKyI0
MH(OPMAIUIO 13 HECKOJIIEKHX UCTOYHUKOB, TPAMOTHO HUCIIOIh30BATh MMOHITUWHBIN anmapaT OuOIOTHH.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC
N HanMenoBanmepasie;on u KoanuecTBouacon DJIeKTPOHHBIE
n/n TEMIPOTPaMMBI Bcero Kontpoabubiepadorsl | IpakTuueckuepadoTsl (unpponbic)
o0pa3oBaTeJbHBIEPECYPCHI
1| Bonormmarsayc 2 05 i mecson 1741297
2 JKuBble cucTeMbl M UX OpraHU3aIHs 1 bubamorexa LIOK
https://m.edso0.ru/7f41c292
bubmoreka [IOK
3 XUMHUYECKAN COCTaB U CTPOEHUE KIETKU 8 1 https://m.e dS(I)lO.I’u 17§416092
bubmoreka [IOK
4 A HEACATENBEOCTE KICTKH 6 https:// m.edscl)lo.ru/7f410292
5 PazMHOXEHTE W HHANBUAYATHHOE 5 1 bubmmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTD 1 8 15 bu6mmoreka IJOK
H3MEHYHBOCTHOPTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 Ceneknussopranu3MoB. 3 bubmmoreka [IOK
OCHOBBIOMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
8 PesepBHOEBpeMs 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 34 0 4
IMPOT'PAMME
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11 KUIACC

Ne KonnyecTBouacos DJIeKTPOHHBbIE
HaumenoBanuepas
(uu¢poBbIe)
AeJI0B U Bce KonTpoabHbiepa IIpakTHyeckuepa
n/ o0pa3oBaTejbHbIEPE
TEeMIIPOTrPaMMbI ro 00THBI 00THBI
n cypcebl
OBOJIIOLIMOHHASIONO brbmmorexa LIOK
I 9 1 https://m.edsoo.ru/7f4
lcc74
Bo3HuKHOBEHUE 1 bubaunoreka [IOK
pa3BUTHE KU3HU Ha 9 0.5 https://m.edsoo.ru/7f4
3emiie lcc74
Oprasmsy! i bubaunoreka [IOK
oKpyIKaomasCpeta 5 1 https://m.edsoo.ru/7f4
lcc74
Coo0iecTBa u bubnuoreka I[JOK
IKOJIOTHYECKUECHCT 9 https://m.edsoo.ru/7f4
€MBbI lcc74
bub6mmoreka IJOK
PesepBHOEBpEMS 2 https://m.edsoo.ru/7f4
lcci4
OBLIEE KOJIMYECTBO
YACOBIIO 34 0 2.5
[NPOI'PAMME



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

10 KJIACC
Ne KonaunuecrBouacoB
Temaypoka Bee | KoHTposHbiep Mpaxruseckuep Jarausyde | DieKTpoHHbIeNN(PPOBBLIEOOPA3OBATEND
n/ HUS HbIEPECYPCHI
a ro a00ThI aboThbI
bubaunoreka [IOK
Buornorust B cucteMeHayk 1 https://m.edso0.ru/863e6122https://m.edso
0.ru/863e632a
Meroasl mo3HaHus JKUBOU
npuponsl. [IpakTrueckas padota
Ne 1 «Mcmonmb3oBanme 1 05 bubmoreka [IOK
Pa3IMYHBIX METOIOB ITPU ' https://m.edso0.ru/863e6122
M3yICHUN OMOIOTHIeCKIX
00BEKTOB»
buonornyeckue CUCTEMBI, 1 bu6mmoreka IJOK
MIPOIIECCHI M X M3YUEHHE https://m.eds00.ru/863e6564
XHUMUYECKHH COCTAB KIICTKH. 1 bu6mmoreka IJOK
Bona u MuHepanbHbIe COIH https://m.eds00.ru/863e674e
benku. CoctaB u cTpocHHE 1 bubmoreka [IOK
OenKoB https://m.edso0.ru/863e6b72
DepMeHTH — OMOJIOTHICCKUE
Katanu3atopbl. JlabopaTtopHas
pabota Ne 1 «3y4ueHne 1 05 bubmmoreka [JOK
KaTaJIMTHYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepmenTOB (Ha MpUMEpe
aMUJIa3bl UITH KAaTanasbl)y
VriaeBonpl. JIMmuabl 1 bubmorexa [IOK
https://m.edso0.ru/863e6870
HyxnennoBsiekucinorsr. ATD 1 bubmmorexa LJOK



https://m.edsoo.ru/863e6122
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/863e6d5¢

I/ICTOpI/ISI " MCTOJbI NU3YYCHUS

bubmunoreka [IOK

o kierku. Knerounasreopus https://m.edso0o.ru/863e6e88

10 Krnerka kak meinocTHas KuBast
cucreMa
CrpoeHue d3yKapuOTHIECKOM
kierku. JlaboparopHas pabora Ne
2 «M3yueHne cTpoeHus KIETOK bubmoreka [JOK

11 pacTeHuii, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ffOhttps://m.edso
OakTepuii Mol MUKPOCKOIIOM Ha 0.ru/863e716¢
TOTOBBIX MUKpPOIIPENapaTax U ux
OIHCaHUE»

bub6mmoreka IJOK

12 ObmensemecTarIAMETab0MHIM https://m.edso0.ru/863e766¢

bu6mmoreka IJOK

13 dorociires. Xemocnires https://m.edsoo.ru/863e7c98

. bu6mmoreka IJOK

14 dnepretirieckiiioomet https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN [UKIT KIETKH.

Jenenune xierkn. Murto3.

15 JlaGopaTopnas pabora Ne 3 05 bubmmoreka [IOK
«HabmroeHre MUTO3a B KIIETKaX ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIITKa JIyKa Ha
TOTOBBIX MHKpOIIpEnapaTax»

16 BuocunTes Oenka. Peakius Bbubnuoreka IJOK
MaTpUYHOrO CHHTE3a https://m.edsoo.ru/863e796e

17 Tpancnsius — OnocuHTE30€MKa bubmmorexa LIOK

https://m.edso0.ru/863e796e

18 HexnerounbieopMbpIKH3HN — bubmmorexa LJOK
BUPYCBHI https://m.eds00.ru/863e7540

19 DopMBIpa3MHOKEHHAOPTaHU3MOB Bubmmorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

https://m.edsoo.ru/863e81b6https://m.edso
0.ru/863e831e

bubaunoreka LIOK

20 Meitos https://m.edsoo.ru/863e7f4a
O6pazoBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
21 OmnonorBopenue. JlaboparopHast 05 bubnuoreka [JOK
pabora Ne 4 «M3yueHne CTpOEHHUS https://m.edso00.ru/863e81b6
ITIOJIOBBIX KJICTOK HAa I'OTOBBIX
MHUKpOITperapaTax
29 WNnnuBuayansHOEpa3BUTHEOPTAH bubmmoreka LIOK
H3MOB https://m.edso00.ru/863e8436
I'enermka — Hayka o
23 HaCHeﬂCTBeHHOCy’II‘;I u Brbmmorexa LIOK
https://m.edso00.ru/863e86f2
HM3MEHYHNBOCTH
3aKOHOMEPHOCTH HACIICIOBAHUS
24 npmHaKoE. MOHOFI/I6pI/II;[H06 Bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpeIIBaHUE
HrHOpUIHOE CKpPEIIUBaHUE.
25 élaI(OH iejaBHcmforH; bubmmorexa LIOK
https://m.edso00.ru/863e89a4
HaCJIeI0BaHHS IIPU3HAKOB
CuenieHHOE HaclICo0BaHNE
npu3HakoB. JlabopaTopras
abora Ne 5 «M3yucHue
26 geaym,TaTOB MOIZ:rH6pnz[Horo u 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e8c60
JUTUOPHUTHOTO CKPEITUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MUKPOIpEnapaTax»
I'eneruka noma. Hacnenosanue Bubnuoreka LJOK
27
MPU3HAKOB, CIIETUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
28 H3MeHYHBOCTb. 0.5 bubmmoreka [IOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Henacnencrsennas
M3MEHYHMBOCTH. JlaGopaTopHas
pabota Ne 6.
NzydennemMoauhuKkanOHHONH3M
€HYMBOCTH,
MIOCTPOEHUEBAPHAITMOHHOT OPSIAa
1 BapualMOHHOUKPHUBON»

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

Hacnencrsennas n3MeH4YHUBOCTD.

JlaGoparopHas pabora Ne 7. bubnuoreka I[JOK
29 . 1 0.5
«AHaJIHM3 MyTalUi y Apo30QUIIbI https://m.edso0.ru/863e8efe
HAa IOTOBBIX MUKpPOIIpENapaTax»
30 I'eHeTnkavenoBeka 1 bubmmorexa LIOK
https://m.eds00.ru/863e8d78
PesepBuBIi ypok. O000MICHHE 11O
31 Teme «HacneacTBeHHOCTD U 1
HM3MEHYMBOCTH OPTaHU3MOBY
bu6mmoreka IJOK
32 Ceneruuis kak Hayka  npolece ! https://m.eds00.ru/863e9214
33 MeToapl ¥ JOCTUXKEHHS CCIIEKIIUN 1 bu6mmoreka IJOK
pacTeHHii 1 JKHBOTHEBIX https://m.edso00.ru/863e9214
34 BrOTEeXHOTOTHAKAKOTPACTBIIPON3 1 bubmmoreka [IOK
BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[MTPOI'PAMME



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

11 KUIACC

Ne KoanuecTBo4acon
Temaypoxa Bee KoHTposHEiep Mpakruseckuep Jarauzyde | DJieKTpOHHBIEHH(POBHIEOOPA3OBATED
n/ HUS HbIEPECYPCHI
a ro a00ThI aboThbI
1 DBOJIONUS U METOJIBI €& 1 bubnuoreka [JOK
U3yYCHHS https://m.edso0.ru/863ea20e
) Uctopus pazButus 1 bubmorexa [JOK
MPEICTABICHHI 00 IBOJIOIHN https://m.eds00.ru/863e9570
bub6mmoreka IJOK
3 Murkpossoxmoriis 1 https://m.edsoo.ru/863e9cle
HOHy.HS[III/ISI KakK 3JIEMCHTapHasA
¢IMHHUILIA BU/IA U SBOJIIOLIHH.
4 HZ;60p2T0pHiI}I pabora JI\T'Q 1 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUIOB 10
MOp(hOTOTHIECKOMY KPUTEPUIO»
BIDKYIITHE CHITBI
5 (IineMZII{]iapHme (haxTopsI) 1 Bubmorexa LIOK
https://m.edsoo.ru/863e9da4
IBOITOLIAN
5 EcrecTBenHBI# 0TOOpP U €T0 1 bubmmoreka [IOK
(hopMBI https://m.edso00.ru/863e9ed0
Pe3ynpTaThl 3BOIIOLUN:
MIPUCIIOCOOIEHHOCTh
OpPTaHHU3MOB U BHI000pa30BaHUE.
7 HI;60paT0pHaﬂpa§0Ta I;\Ig 2 1 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863e9fde
«OmnrCcaHUenPUCIIOCOOIEHHOCTH
OpTraHu3Ma u
e€0THOCUTEILHOT OXapaKTepay
8 Hanpagnenus u 1 bubmmorexa LJOK
My THMAaKPOIBOJTIOIIUH https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeoOpatuMocTh3BOMIONIAN

Ucropus xxu3Hu Ha 3emiie U

10 i
METO/IbI €€ U3y4YeHUS
1 ['unoTessl mporcxoXkaAeHUs Bbubmoreka LJOK
’KU3HH Ha 3emiie https://m.edsoo0.ru/863ea5a6
PasBuTne xu3HM Ha 3eMiIe 11O bubaunoreka LIOK
12
3paM | [eprHoaaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbI 3BOJIOIINN
PaCTUTEIILHOI'O U JKUBOTHOT'O
13 mupa. [IpakTryeckas padora Ne 05 bubmoreka [JOK
1 «M3y4eHne HCKOmaeMbIX ' https://m.edso0.ru/863ea8bc
OCTaTKOB paCTeHI/Iﬁ " ) KUBOTHBIX
B KOJUICKITUSIX)
CoBpeMeHHasCHCTEMaopraHudec bubmoreka [IOK
14
KOTOMHpa https://m.edso0o.ru/863ea48e
15 DBOIMIOIUSIYCIOBEKA bu6mmoreka IJOK
(aHTpOImOreHes) https://m.edsoo.ru/863eac2c
Jewxyripecuiibl ((haKTophl) bubmoreka [IOK
16
AHTPOITIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTIUUIBOIFOIIUUIEIIO
Beka
18 UenoBedyeckre pacsl U bubmmoreka [IOK
MPUPO/IHbIC aIaMTalli{ YETOBEeKa https://m.edsoo.ru/863eaea?
PesepBHBIit ypok. O600IIEHNE
19 o TeMe «Bo3HUKHOBeHHE 1
pa3BUTHE )KU3HU Ha 3eMIIe)
20 OKoJIOrusKaKkHayKa
Cpenst obutanus u Bubnuoreka LJOK
21
IKOJIOTHYECKUE (PAKTOPBI https://m.edsoo.ru/863eafec
22 Abuornueckue (HhaKToOpHI. 0.5 bubmmorexa LJOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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JlaGoparopHas pa6ota Ne 3.
«Mopdonornueckue
0COOCHHOCTH pacTECHHI U3
Pa3HBIX MECT OOUTAHHMSI.
JlaGoparopHas padora Ne 4.
«BnusiHME cBeTa Ha pOCT U
pa3BHUTHE YESPEHKOB KOJIEYCa»

https://m.edsoo.ru/863eb10e

23 BuornueckuedaxTops bubamorexa LIOK
https://m.edso0.ru/863eb348

JKOJOTHMYECKHE XapaKTEPUCTHKH
HOHYHHHHH.IIpaKTHHECKaH

24 pabota Ne 2 «[Tomcuér 0.5
IIJIOTHOCTH MOIYJIALMM pa3HbIX
BUJIOB PACTEHUID)

o5 Co00111eCTBAOPTaHU3MOB — bubmoreka [IOK
OmoreHo3 https://m.edsoo.ru/863eb46a

26 OKOIIOTHYECKHECUCTEMBI bu6mmoreka IJOK
(9KOCHCTEMBI) https://m.edso00.ru/863eb46a
OcCHOBHBIE TOKa3aTENN

97 9KOCHCTEMBI. DKOJOTHYECKHe bubmmoreka LJOK
mupaMubl. CBOWCTBAYKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykneccus

28 [IpupoaHBIEIKOCHCTEMBI

29 AHTpPOIIOT€HHBIEIKOCUCTEMBI

30 buocdepa — bubmmoreka [JOK
ri00anbHasIKOCHCTEMA 3 eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTUCYIIIECTBOBAHUS bubmmorexa LJOK
ouocdepnt https://m.eds00.ru/863ebd16

32 YenoseuecTBo B Onocdepe3emnu

33 Cocy1iecTBOBaHUENIPUPOABI U bubmmorexa LJOK

YCJII0OBCUYCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepeHbIii ypok. O000IICHHE

34 TeMbl «CooO1recTBa u 1
HKOJIOrMUYECKUE CUCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME







