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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMsI 1Mo OHOJIOTHH TEOPETUIECKYIO OCHOBY UISl OMPeeNIeHUs MOJXO0I0B K
¢dbopmupoBaHUIO colepkaHUs ydeOHoro mpenmera «bHONOTHS» COCTAaBWIIM:  KOHIENTYalbHbIC
nonokeHuss ®I'OC COO o B3auMO0OOYCIOBICHHOCTH WENel, cOMepKaHus, Pe3yJbTaToB OOy4YEHUS W
TpeOOBaHUI K YPOBHIO TOATOTOBKH BBITYCKHHKOB, IOJOXKEHUS 00 OOIMIMX WLENSIX U TMPUHIUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpelHero odmiero odpasoBaHusi B Poccuiickoii
®denepannu, a TakKe TMOJOKEHHS O clieluduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUHU KUBOUM MPUPOJIBI U
obeclieueHNH CYIIECTBOBAaHUSI denoBedeckoro oobmectBa. CormacHO Ha3BaHHBIM — TMOJOXKECHUSIM,
oIpezielieHbl OCHOBHBIE (DYHKIIMU TPOrPaMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o OWoOJOTMH JaéT TPEJACTABJICHHE O MEIIX, 00 OOmIel cTpaTeruu oOydeHwUs,
BOCITUTaHUSI M pa3BUTUsl oOydaromuxcsi cpeiacrBamMu ydeOHoro mpenamera «buomorus», ompenensier
o0si3aTenbHOE TIPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, pachpelelieHHe IO pas3lieliaM MU TeMaM,
PEKOMEHIyeMYI0 TIOCIIEIOBATEIFHOCTh M3YyYeHHs Y4eOHOro marepuana ¢ Y4ETOM MEKIPEAMETHBIX H
BHYTPHIIPEJIMETHBIX ~ CBsi3ed, JIOTMKH 00pa30BaTENbHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yYaroIIUXCsl.

B nporpamMme 1o OMONOTMU TakkKe YYMTHIBAIOTCS TpeOOBaHUS K TUIAHHUPYEMBIM JHYHOCTHBIM,
MeETanpeAMETHBIM U TPEAMETHBIM pe3yiabTaTaM oO0y4eHHs B ()OPMUPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-
[M03HABATEIBLHON  JIEITEILHOCTH/YUeOHBIX JEHCTBHI OOYYarOIIMXCS 110 OCBOCHHIO  COJEPIKAHUS
OHoIornyecKoro 00pa3oBaHMs.

B mnporpamme mno Owonormu (10-11 kmaccel, 0a30BBIi  ypOBEHb) peaM30BaH IPUHITHII
NMPEEMCTBCHHOCTU B U3YUCHHUU 6I/IOJ'IOI‘I/II/I, 6nar0)1aps[ 4yeMy B Hel IMPpOCMaTpUBACTCA HAIIPABJICHHOCTh Ha
pa3BHUTHE 3HAHUH, CBSA3AHHBIX C ()OPMHPOBAHNEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMS, IIEHHOCTHBIX
OpPUEHTAlMH JINYHOCTH, SKOJIOIMYECKOI'O MBIIUICHUS, NPEICTaBICHUN O 370poBOM o0pase XHU3HU U
OCpeXHBIM OTHOIIEHHEM K OKpYy)Kalomed mpupomHoil cpeme. [lodTomy Hapsamy ¢ HU3YICHHEM
00111e0MOJIOTMYECKUX TEOPHH, a TaKKEe 3HAHUM O CTPOEHHM KUBBIX CUCTEM Pa3HOIO paHra M CyLUIHOCTH
OCHOBHBIX IIPOTEKAalOIMX B HUX IIPOLECCOB B MporpaMMe IO OHOJIOTMM YAEIEHO BHHMMAaHHE
UCIOJIB30BAaHMIO IIONTYYEHHBIX 3HAHUN B ITOBCEIHEBHOMN >KU3HH UL PEleHHs INPUKIATHbIX 3a7ad, B TOM
gyucie:  NpOoQMIAKTUKK  HACIEACTBEHHBIX  3a00JieBaHMHM  YelIOBEKa,  MEAMKO-TEHETHYECKOTOo
KOHCYJIBTUPOBAaHUSl, OOOCHOBAaHUS JKOJOTMYECKH II€JIeCOO00pPa3HOrO IIOBEAEHHS B OKpY)Karouleh
MIPUPOAHON cpelie, aHaIM3a BIMSHUS XO3HCTBEHHOMN AESTEIbHOCTH YeI0BEKa Ha COCTOSHUE IMPUPOTHBIX
1 UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJIEHHE BHUMAHUS K IPUKIAJHON HAapaBIEHHOCTH y4eOHOro mpenmera
«bronorus» NPOIUKTOBAHO HEOOXOIUMOCTBIO OOCCHEYCHHS YCIOBHH [UIi pELIeHUs ONHOM U3
aKTyaJIbHBIX 3aJa4 LIKOJIBHOIO OMOJIOrHYecKOro o0pa3oBaHus, KOTopas mpezmnonaraer GopMUpPOBaHUE Y
00y4arolMXcsl  CIIOCOOHOCTH — aJalTHpOBaTbcsi K  W3MEHEHMSAM JUHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpefHero o0miero oopazoBaHus 3aHIMAaeT BakHoe MecTo. OHa obecrieunBaeT
(hopmupoBaHue y 00y4aIOMIMXCS MPEACTABICHUN O HAyYHOW KapTHHE MHpa, pacIIupser u o0oO0maer
3HaHUS O JKUBOW INPUPOAE, € OTIMYMTENbHBIX NPU3HAKaX — YPOBHEBOW OpraHM3allUd W 3BOJIOLMNH,
co3gaéT yCIOBUS U TO3HAHMS 3aKOHOB KMBOM MNpHpoAbl, (GopMupoBaHHS (YHKLHOHATBHON
IrPaMOTHOCTH, HaBBIKOB 3J0pPOBOro M Oe3omacHOro o0pa3a XH3HH, 3KOJIOTHYECKOTO MBIIIICHUS,
LIEHHOCTHOT'O OTHOILIEHMS K KHBOH IIPUPOJE U YETIOBEKY.

Bonbioe 3HaueHue OMOIOTUs UMEET TaKKe ISl PELICHHUS BOCITUTATENFHBIX U PA3BUBAIOIINX 3324
cpenHero ofmero oOpa3oBaHMs, COLMANM3AaLUM oOydarommxcs. M3ydeHue Ouojoruu obOecreurBaer
ycnoBus Ui (pOpMHUPOBAHUS MHTEIJIEKTYaIbHBIX, KOMMYHUKALMOHHBIX U WH()OPMALMOHHBIX HABBIKOB,
3CTETHYECKON KyJBbTYphI, CIIOCOOCTBYET MHTETrpallid OMOJIOrMYEeCKUX 3HAHWH C MPEACTABICHUSIMU U3
IpYrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XMMUH U reorpaduu. Ha3BaHHBIC MOMOXKEHUS O
npeAHa3HadYeHUN y4yeOHoro mpeamera «bHonmorus» cocTaBUiM OCHOBY AJISl ONPEACTIEHUS! MOAXOIOB K
0TOOpY U CTPYKTYPHUPOBAHUIO €TI0 COAEPKAHUSI, IPEICTABIEHHOTO B IPOrpaMMe M0 OHOJIOTHH.



Ot0op coamepxkanust ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KYIbTypocooOpa3HOro MOAX0Aa, B COOTBETCTBUU C KOTOPHIM O0yYaromuecs: JOJKHBI OCBOUTD
3HaHUS M yMEHMS, 3HAUMMble Uil (OPMHPOBAHUS OOIIEH KyJIbTYphl, ONpPEACISIOINe aaeKBaTHOE
MOBEJICHUE YeNIOBEKa B OKPYXKAIOIIEH MPUPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KH3HU H
MpakTudecKo faearenbHocTd. Ocoboe MecTo B 3TOH cucTeMe 3HAaHUK 3aHUMAIOT AJIEMEHTHI COACp KaHus,
KOTOpPBIC CIIYy)KaT OCHOBOH Juisi (pOpMUPOBaHUS MPEACTABICHHI O COBPEMEHHOH €CTECTBEHHO-HAyYHON
KapTHHE MUPAa U IICHHOCTHBIX OPUEHTALUSIX JUYHOCTH, CIOCOOCTBYIOIIUX TYMaHHU3aUKH OHOJIOTHIECKOTO
00pa3oBaHUsI.

CTpyKTypupoBaHHEe coepKaHusl yueOHOro MaTepuaja B IporpaMMe 1Mo OMOJIOTUU OCYIIECTBICHO
¢ y4€TOM TPUOPHUTETHOr0 3HAYCHHS 3HAHWH 00 OTIMYHMTENBHBIX OCOOCHHOCTSIX >KUBOW MPHUPOIBI, O e
YPOBHEBOW OpraHM3allii W SBOJIONHMUA. B COOTBETCTBHM C 3THM B CTPYKTYpe y4eOHOro mpeaMera
«buonorus BeIENEHBI CIEAYIOINE coepKaTeNbHble TUHIH: «bromorus kak Hayka. MeToapl HAay4HOT o
no3HaHus», «Knerka kak Owonormueckas cucremay, «OpraHu3M Kak OHONIOTMYECKAs CHCTEMay,
«Cucrema m MHOroobGpasue OpPraHHYECKOr0 MHUpPay, «IBOIIOIHUS JKUBOU MPHPOMAL), «IKOCUCTEMBI H
MIPUCYIINE UM 3aKOHOMEPHOCTH.

Hens wu3yuenuss ydeOHOro mpeaMera «buomoruws» Ha 0a30BOM YpOBHE — OBIIAJEHHE
00yJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIFHON OpraHU3alliy KUBBIX CUCTEM Pa3HOrO PaHra
W TpUOOpeTeHre YMEHHI MCIIONIb30BaTh ATH 3HAHUS JUIS TPAMOTHBIX JIWCTBUI B OTHOIICHHH OOBEKTOB
YKUBOU MPHUPOJIBI ¥ PEUICHUS PA3IMIHBIX )KU3HEHHBIX MTPOOIIEM.

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

OCBOCHHE OOYyYalOIUMKCS CHCTEMbl 3HAHWH O OHOJIOTHYECKHX TEOPHUSX, YUYEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiax, CIYKalMX OCHOBOW sl ()OPMHPOBAHUS TPENCTABICHUN O
€CTeCTBEHHO-HAyYHONH KapTHHE MHpa, O METOAaX HAy4YHOro MO3HAaHWS, CTPOEHHH, MHOTo00paszuu u
0COOEHHOCTSX KHUBBIX CHCTEM PA3HOTO YPOBHS OPTaHM3AINH, BHIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
WCCIIEJIOBAaHUSX B OMOJIOTHH;

(dopmupoBaHue y OOyYarOIIMXCS TO3HABATENBHBIX, WHTEIUIEKTyalbHBIX W  TBOPYECKHX
CHocOOHOCTEH B Mpoliecce aHaan3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISAOB, HICH U
MOJIXOZ0B K M3YYEHHUIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aIlUH;

CTaHOBJEHHWE y oOydarommxcs oOmed KyiIbTypbl, (YHKIHOHAIFHOW TPaMOTHOCTH, Da3BUTHE
YMEHHI OOBSCHATH M OIEHUBAThH SIBIICHUS OKPYXKAIOIIET0 MUAPA KUBOW MTPUPOIBI HA OCHOBAHUH 3HAHUN U
OITBITA, TOTYYCHHBIX MIPHA N3yUYEeHUHN ONOJIOTHH;

(hopmupoBaHue y 00yUaIONMXCs YMEHHH WIUTIOCTPUPOBATH 3HAUYEHUE OMONOTWYECKUX 3HAHUI B
MPAKTUYECKOW JEeITETbHOCTH YEIOBEKa, pAa3BUTHH COBPEMEHHBIX MEIUIIMHCKIX TEXHOJIOTHH W
arpoOMOTEXHOIOTHIt;

BOCTIUTaHWE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIOBEKOM JKHBOM  TPUPOJIBI,
HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHHWS K HEW, COONMIOMEHHUS STUYECKHX HOPM TIpU TIPOBEICHHUH
OMOJIOTMYECKIX UCCIIEIOBAHUN;

OCO3HAHUE IEHHOCTH OMOJOTMYECKUX 3HAHHUN [T TMTOBBIIICHUS YPOBHS YKOJIOTHIECKOH KYIbTYPHI,
Tt (hOpMUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TMPHOOPETEHHBIX 3HAHWM W YMEHHWH B TOBCETHEBHOW JKM3HHM I OICHKH
MTOCTIEICTBAN CBOEH JESITEIHHOCTH TIO0 OTHOIIEHUIO K OKPYXAIolled cpelie, COOCTBEHHOMY 3I0POBBIO,
000CHOBaHHE U COOIIO/IeHHE Mep MPOMUIAKTHKHN 3a00IeBaHUH.

B cucreme cpennero obmero oopa3zoBanus «buonorusy, nzydaemas Ha 6a30BOM YpOBHE, SBIISIETCS
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 ximacce — 34 vaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 wac B Heedro).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorusi Kak Hayka.

Buonorust kak Hayka. CBS3b OHONOTHM C OOIIECTBEHHBIMH, TEXHHUYECKMMU U JPYTUMHU
€CTECTBEHHBIMHU HayKaMH, QHUI0cOpUel, ITUKOW, ICTETUKON 1 TipaBoM. Pons Ouosoruu B GopMUpOBaHUN
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucTeMa OMOIOTHYeCKUX HayK.

Meronsl TO3HAHUS KUBOW NPUPOABI (HAONIOJCHUE, OKCIIEPUMEHT, OMNHCaHHe, H3MEpEHHE,
KJaccu(pUKaIs, MOICIIMPOBAHNE, CTATUCTHYECKAas: 00padOTKa JaHHBIX).

JdemoncTpanun:

IToptpersi: Y. Jdapsun, I'. Mennens, H. K. Konsios, JIx. Yorcon u @. Kpuxk.

Tabnuipl 1 cxeMbl: «MeTOIbl TIO3HAHUS KUBOW PUPOIBIY.

JlabopaTopHble U MpaKkTHYecKue padoThl:

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

Tema 2. )KuBble cucTeMbl M HX OPTraHU3AI K.

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:

Tabnuus! 1 cxembl: «OCHOBHBIE IPU3HAKU XKU3HUY», «Y POBHU OPTaHU3ALNHU KUBOH IPUPOIBIY.

Oo6opynoBanue: Mmomxens Monekynsl JJTHK.

Tema 3. Xumudeckuii cocTaB U CTPOeHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHAE JIIEMEHTBI: MAKPOIJIEMEHTBI, MUKPOJIEMEHTHL. Boga u
MUHEpaJIbHbIE BEIIECTBA.

@DyHKIIMK BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lonnepskanue ocMoTHUECKOro OagaHca.

benkn. CoctaB m crpoeHrne O€TKOB. AMHHOKHCIOTHI — MOHOMEpHI OenmkoB. HesamMeHWMEBIE n
3aMEHUMBIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPHl OEITKOBOH MOJEKYJIbI
(nepBuYHAasl, BTOPHYHAs, TPETHYHAsl M UYETBEPTUUHAs CTPYKTypa). XHUMHUYECKHE CBOICTBAa OEIIKOB.
buonornueckune GpyHKIIMN OEITKOB.

DepMeHTHI — OHoIornyeckue Karannzatopel. CTpoeHue pepMeHTa: akKTHBHBIN EHTP, CyOcTpaTHAs
cnerupuaaocTh. Kodepmentsl. Butamunpl. OTimaus pepMEHTOB OT HEOPTAaHHMIECKUX KaTaln3aTopOB.

VYrieBonsl: MoOHOcaxapuabl (TIIOKO3a, puOo3a M Je30Kchprbo3a), aucaxapuisl (caxaposa,
JIAKTO3a) U TOHcaxapu sl (Kpaxmall, TIIUKOTeH, [eluTioio3a). bruomornyeckne GyHKITNHN yTIIeBOIOB.

Jlumuner:  Tpuraumepunsl, QGochomunuabl, crepouabl. | napodubHO-THAPOPOOHBIE CBOWCTBA.
buonornueckne ¢ynkuun nunuaoB. CpaBHEHHE YIJIEBONOB, OCIKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPTUH.

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

Hutonorust — Hayka o kjierke. Kierounas teopusi — nmpumep B3auMOAEHCTBHA Hael U (AaKTOB B
HAy4YHOM I103HaHUHU. MeTOobl H3Y4YEHUS 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, TIJMKOKAIMKC, 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 miaacTua. 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, SIPBIIIKO. 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.

Huarpammebl: «Pacnpesenenne XMMUYECKUX 3JIEMEHTOB B HEXKHWBOM 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®», «CTpoeHue 3yKapHOTHYECKOW KIIeTKH», «CTpoeHue
JKUBOTHOM KIIETKN», «CTpOeHUE pacTUTENbHOH KIETKN», «CTpoeHHe IMPOKAPUOTUUECKON KIIETKUY,
«CTtpoeHue sipa KIEeTKN», «YTIeBOAB, «JIumumb.

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

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

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

JlaGopaTopHas padora Ne 2. «M3ydeHre CTPOCHHS KJICTOK PACTCHHH, JKUBOTHBIX M OaKTEPHH 1o
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OINUCaHHE».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BellecTB, WM MeTa0omu3M. ACCHUMUIAIUSA (TUIACTHYCCKUN OOMEH) M JUCCHUMUIISIIIHS
(oHepreTruecKkuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO Ipoliecca Merabonu3Ma. Pojib 3aKOHOB COXpaHCHHS
BEILECTB U PHEPIHH B IOHUMAaHUH MeTa0oIn3Ma.

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

®orocunTe3. CBeroBas u TeMHOBas ¢asbl GporocuHTe3a. Peaknmm porocunTe’a. IdHEKTHBHOCTH
(orocunTe3a. 3HaueHne (HOTOCHMHTE3A IS JKM3HU Ha 3emiie. BiusHue ycinoBuil cpenpl Ha (pOTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3UpyIe Oakrepun. 3HaUeHNe XEMOCHHTE3a IS JKU3HU Ha 3eMIle.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHne BeLIecTB, BBIAENCHHE M aKKyMYJIHUpPOBAaHHE
SHEPTHH B KJIETKe. DTambl 3Heprerudeckoro oomena. ['nmmkomms. bpoxxenune u ero Buapl. KucnopomHoe
OKWCIICHWe, WM KierouyHoe apixaHue. OxwucnurenbHoe QochopunupoBanne. ¢ PeKTHBHOCTD
JHEPTeTUYECKOr0 OOMEHA.

Peakuuu marpuuHoro cunTtesa. 'eHernueckas nHpopmarnus u JIHK. Peanmuzanus remerndyeckoit
nH(opMarun B Kierke. | 'eHeTnueckuit Ko 1 ero cBoiictBa. TpaHckpumus — MaTpuuHbii cuHTe3 PHK.
Tpancnsamust — 6nocuHTes Oenka. Ortambl TpaHcusiuuu. KomupoBanue amuHOkHCIOT. Ponbs 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
YeloBeKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmynonedpunura 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 muTanus», «Metabonu3zm», «MUTOXOHAPHUS», «DHEPreTUYecKui
obmen», «Xmoporutacty, «Porocuntes», «Crpoenne JHK», «CtpoeHne u (HyHKIMOHUPOBaHUE T€HAY,
«Cunrtes Oenka», «'eHernueckuii Koy, «Bupyce», «bakreprodarn», «CTpoeHre U >KU3HEHHBIA IUKI
Bupyca CIINa, Gakrepuodarar, «Permnmukamus JHK».

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. MHTepdaza nu Muto3. [porecchl, mpoTtekaromipe
B uHTepdase. Permmkanus — peakuust Mmatpuanoro cuaresa JJHK. Crpoenne xpomMocom. XpoMOCOMHEIH
Ha0Op — KapuoTHI. JIUMIONAHBINA U TaIUIOUTHBIN XpOMOCOMHbBIE Habopbl. XpoMaTusl. LluTonoruueckue
OCHOBBI Pa3MHOKEHHUS U MHAWBUYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

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:
JieTIeHWe HaJBoe, TIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pasMHOXeHHe. VIcKyccTBEHHOE KIIOHHPOBAHHUE OPTaHW3MOB, €0 3HAYSHHE IS CENIEKIUH.

[TonmoBoe pa3sMHOXKEHHNE, €ero OTINYHSA OT OECIIOIOro.

Metio3. Ctaguu meiio3a. [Iporteccsl, mpoucxosaime Ha cTagusx Meros3a. [loBeneHne xpoMmocoM B
Mero3e. KpoccrHrosep. buonornueckuii CMbICI M 3HaUEHHE MEHO03a.

l'amerorenes — mpomecc 00pa3oBaHMA TOJOBBIX KIETOK Y JKUBOTHBIX. IloOBBIE >Kene3bl:
CEeMEHHUKH U snaHuKr. OOpa3oBaHUE U pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIIepMaTO30m/I, SSUTIEKIIeTKA)
— cmepMatoreHe3 HW oBoreHe3. (OCOOGHHOCTH CTpPOEHHUS SHIEKIETOK MW CHEepMaTO30HJIOB.
OnnonotBopenue. [lapreHorenes.

NuanuBuayanpHOe pa3BuTHe (OHTOreHe3). OMOpHOHaNBbHOE pa3BUTHE (IMOpHOreHe3). ITallbl
SMOPHOHANIBHOTO PA3BUTHUSl y TO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPYJISIHS, OpTraHOTreHes.
[loctomOpnoHansHOE  pa3BuUTHE. THIMBI  MOCTOIMOPHOHAIBHOTO  PAa3BUTHS: TPSAMOE, HENpSMOe
(TmanHOYHOE). BimstHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPhI, CIOCOOHEIE BEI3EIBATH BPOXKIEHHEIC
YPOICTBA.

Poct u pasutme pacteHuii. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL

JdemoncTpanun:

Tabmumpr u cxembl: «DOpMBI Pa3MHOXKEHHS OpPTaHU3MOBY», «JIBOHHOE OIUIOMOTBOpPEHHE Y
IIBETKOBBIX pacTeHHi», «BereraTHBHOE pa3sMHOXKECHHE pacTeHUN», «JleeHne KIeTKH OaKTepHiiy,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kierounsrii uuknm», «Pemnmukauus JHK»,
«Muroszy», «Meiozy, «lIpsamoe u HenpsaMoe pa3BuTuey, «l'aMeToreHe3 y MICKONUTAIOIUX U YETIOBEKay,
«OCHOBHBIE CTaIUM OHTOIECHE3a».

OGopymoBanue:  MHKPOCKON,  MHKpomnpenapatbl  «CriepMaTo30HIbI  MIIEKOMHTAIOIIET 0%,
«iueknerka miuekonuTaromeroy, «KapuokumHes B KIETKaX KOpEUIKa JYyKa», MarHUTHAas 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. «M3ydyeHue CTpOeHHsS 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. Briag poccHilckux W 3apyOeXHBIX YUEHBIX B Pa3BHTHUE TCHETHKH. MeTOAbI



TCHETHKH (TMOPUAONOTHYECKUN, IUTOTCHETHYECKHH, MOJEKYIspHO-TeHeTndeckuii). OCHOBHBIE
TeHEeTUYECKHEe OHATHUS. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMas B CXeEMax CKpEIMBaHUM.
3aKOHOMEPHOCTH HacJeJOBAaHUS TPU3HAKOB, ycTaHoBieHHble . Menagenem. MoHoruOpuaHoe
CKpelnBaHue. 3aKOH eAnHO-00pa3usi THOPUAOB MepBOro mokoneHus. [IpaBuno goMuHuUpoBaHUs. 3aKOH
pacIieruieHus Ipru3HakoB. [ unoresa yucTorsl ramer. [loaHoe 1 HEMoIHOE JOMUHUPOBAHHUE.

JAurnbpuaHoe ckpenuBanue. 3aKoH HE3aBUCUMOT0O HacJIeI0OBaHusI TpU3HAKoB. L{uTorenernd eckue
OCHOBBI ~ JUTHOPHIHOTO  CKpEUIMBaHWS.  AHalnm3upylollee  CcKpelmuBaHue.  lcrmonb3oBaHue
AQHATM3UPYIOUIET0 CKPEIIMBAHUS ISl ONIPE/ICIEHUS TCHOTHIIA OCOOH.

CueruieHHOE HaciienoBaHue mpu3HakoB. PabGora T. MopraHa mo cCremieHHOMY HaclleIOBaHUIO
reHoB. Hapyiienue crienyieHus TeHOB B pe3ybTaTe KpPOCCUHTOBEpa.

XpoMocoMHas TeOpHs HACIIEACTBEHHOCTH. | eHeTHuecKue KapThl.

I'enetnka moma. XpoOMOCOMHOE OIpeAeieHne Tmoja. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omoramerHsble 1 reTeporaMeTHsIe Oprann3Mbl. HacieoBanne npu3HaKkoB, CIEMIEHHBIX C TIOJIOM.

W3menunBocTh. Buapl M3MEHUMBOCTH: HEHaclelCTBEHHas W HaciencTBeHHas. Pomb cpenbl B
HEHACJEICTBEHHON M3MEHYUBOCTU. XapaKTepuCcTHKa MO (PUKAITOHHOM U3MEHYUBOCTHU.
Bapuanuonnsiif psnq u BapuanmoHHas KpuBas. Hopma peaknum mnpusHaka. KonudecTBeHHBIE H
Ka4yeCTBEHHbIE IPU3HAKU 1 UX HOpMa peakiui. CBoicTBa MOTU(PUKAIIMOHHOW N3MEHYHBOCTH.

Hacnencreennas, win reHOTHINIHYECKas, M3MEeHUYNBOCTh. KoMOMHaTHBHAS M3MEHUYNBOCTh. Meiio3 u
MOJIOBOM  TIPOIIECC — OCHOBAa KOMOWHATMBHOW W3MEHYMBOCTH. MyTalioHHasT W3MEHYHBOCTb.
Knaccudukanuss MyTanuii: TeHHBIE, XPOMOCOMHBIE, Te€HOMHble. YacTorTa W MPHYMHBI MYyTalWi.
MyrarenHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX pSJOB B HACIENCTBEHHOW wu3MeHumBocth H. .
Basunoga.

BHaesnepHas HacnencTBEHHOCTh M H3MEHYHUBOCTb.

I'eneruka 4yenoBeka. Kapuorun denoBeka. OCHOBHBIE MeETOIbl T'€HETHKHM  YeJIOBEKa:
ICHEaJOrMYeCKUi, OJM3HCLOBBIA, IMTOrCHETUYCCKUH, OHOXMMHYCCKHM, MOJICKYIAPHO-TCHETHYCCKHM,
CoBpeMeHHOE oIpejelieHHe TeHOTHIIA: II0JHOI'€HOMHOE CEKBEHUPOBAaHHE, I'CHOTUIIMPOBAHUE, B TOM
gucne ¢ nomompso IT1P-anamu3a. HacnencrBennsie 3a001eBaHNs YeI0BEKA: T€HHBIE OOIE3HH, OONE3HH C
HACJICICTBEHHON IPEAPACIIONOAKEHHOCThIO, XPOMOCOMHBIE Ooie3HH. CoMaTH4ecKHe U I'eHepaTUBHBIE
MmyTanun. CTBONMOBBIE KIETKU. [IpHHIMOBI 310poBOro obpasa >KH3HH, JUATHOCTHUKHU, MPO(QMIAKTHKA H
JICYCHUSI TEHETHYECKUX Oone3Hed. MenuKo-reHeTHuecKoe KOHCYIbTHPOBaHHE. 3HAUEHNE MEIULIMHCKON
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.

Tabmuus! u cxembl: «MOHOrMOPUIHOE CKpEIIMBAaHUE U €ro LUTOTCHETHYECKasi OCHOBa», «3aKOH
pacuielUIeHus] M €ro LUTOr€HeTHYecKas OCHOBa», «3aKOH 4YHCTOThI ramer», «Jlurubpuanoe
cKpenBaHuey, «L{uTonornueckre OCHOBBI TUTHOPHUIHOTO CKpEIIUBaHM, «Meio3y, «B3anmonelicTBre
aJUIeNIBHBIX TEHOB», «[eHeTndeckne KapThl PACTEHHM, JKUBOTHBIX M 4YelOBeKay, «I'€HeTMka monay,
«3aKOHOMEPHOCTH HACIENOBAaHHS, CLEIUIEHHOTO € MOIoM», «KapHOTHIBI YernoBeKa M KHUBOTHBIXY,
«Bugpl u3MmeHumBocTHY, «MonuduKanMoHHas HW3MEHYUBOCTHY, «HacnemoBanme pesyc-dakropay,
«['enernka rpynn KpoBw», «MyTalluOHHAs H3MEHUYUBOCTDY.

ObopynoBanue:  Moaenu-anmMkanun — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemonHoe
JOMHUHHpOBaHue», «JuruOpuaHoe ckpemmBaHue», «llepekpécT XpoMocomM», MHUKPOCKON H
MuKponpenapar «Jlpozoduna» (Hopma, MyTaiu GOpMbl KPBUIBEB U OKpAacKH Tena), repdapuii «I opox
[IOCEBHOM.

JlabopaTopHble U MpaKkTHYecKUe padoThbl:

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

JlaGoparopuass pabora Ne 6. «M3ydenne MoAM(UKALIMOHHOW HM3MEHYMBOCTH, IIOCTPOEHHUE
BAapHALIMOHHOTO psJ1a U BapUALlMOHHONW KPHUBOW».



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

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

Tema 7. Ceniekuusi opranun3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexkuust Kak Hayka M IIpolecc. 3apoKJeHHE CeNeKUMH W jJoMmecTukanus. Yuenue H. U.
BaBuioBa o0 1eHTpax TPOUCXOXKAECHUS MW MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsr
MIPOUCXOXKICHHS IOMAITHUX KUBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHBIE METOIBI CeleKIIMU. MacCoBbI U MHIUBHAYAIbHBIA OTOOPHI B CEIEKIIUN PaCTECHUI
u KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUAMHT. YUmcras JUHHAL
CKpellMBaHWe YUCTBHIX JMHMNA. [ereposuc, wnm THOpuaHas cuina. HepoJacTBEeHHOE CKpElIMBaHHE —
ayropununr. OtnanéHHas tuOpuamzaiust u e€ ycrmexw. VICKycCTBEHHBIM MyTareHe3 M IONydeHHe
MTOJTUTUIONI0B. JlOCTHKEHUS CeNeKLUN pacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacip TPOM3BOACTBA. ['eHHas WHXXEHepus. OTambl CO3JaHUS
pexom6OunanTHOW JIHK 1 TpancreHneix opranuszmoB. Knerounas umxeHepus. KiierouHbsie KymbTYpBHI.
MUuKpOKIOHaJIBHOE pa3MHOXKEHUE pacreHui. Knonupoanue BBICOKOITPOTyKTUBHBIX
CENTbCKOXO03HCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE M ATHYeckhe mpoOiiembl. MO — reHeTHuecKu
MO (HUIIMPOBAHHBIE OPTaHU3MBEI.

HeMoHcTpanuu:

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

Tabmuuel u cxembl: KapTa «LleHTpbI TPOUCXOXKICHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHHID»,
«[lopompl mOMamHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHmit», «OtmanéHHas TUOpUAN3ALNY,
«Paborer akagemmka M. @. Upanosay, «[lomummmonamsy, «O0beKkThl OMOTEXHOIOrHM», «KieTounsie
KyJIbTYpbI M KIIOHHpOBaHUE», «KOHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOMY.

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

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOIBl M JIOCTM)KEHMsI CEJIeKLMH pacTeHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, IVIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIN YUacTOK, B TEIUNINYHOE XO3SHCTBO,
J1a00paTOPHUIO arPOYHUBEPCUTETA UITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIIOIIHOHHASA OHOJIOTHS.

[IpenmockTk BOSHUKHOBEHHUS 3BONIONHOHHOW TEOPHUU. DBOIIOIMOHHAS TEOpHsl U €€ MEecTO B
Ouonorny. Bnusiare 3BONIOIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUH U IPYTHUX HAYK.

CBuzerenscTBa HBOMIONUHU. llameoHTONMOrMYecKre: IOCIEAOBATENBHOCTD IOSBICHUS BHUIOB B
MaJICOHTOJIOTUYECKON JIETOUCH, TIepexoaHble popMbl. broreorpaduueckue: cXoncTBo U pasinnuue GpayH
1 (hJI0p MaTEpPUKOB M OCTPOBOB.

OMOproNmorHYeckne: CXOICTBA W PasziIUuvs SMOPHOHOB pa3sHBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENTBFHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTHYHBIE, PYIAHNMEHTapHBIE OpTraHbl, AaTaBU3MEI.
MonekynsipHo-ONOXUMUYECKHE:  CXOICTBO  MEXaHW3MOB  HACIEICTBEHHOCTH W OCHOBHBIX
MeTabONNYEeCKUX MyTel Y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. apeuna. Ilpennockiiki BO3HUKHOBEHHS IapBUHU3MA. JIBHXKyIIme
CHJIBI 3BONONMK BUAOB 1O JlapBuHY (M30BITOUHOE pa3sMHOXEHHE NP OTPAaHUYEHHOCTH PECYpCOB,
HeolpenenéHHas N3MEHYHBOCTh, OOph0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus dBomonuu (CTD) u e€ ocHOBHBIC TIOTOXKEHHS.

Muxkpossomtonus. [lomynsius kak enHUIIA BUAA U SBOIIOLNH.

JBwxymme cunbl ((akTopel) SBONIONHMHA BHAOB B Tpupoae. MyTanMOHHBIH TIpoIlecc |
KOMOWHATHBHAs U3MEHYMBOCTD. [lomy nsiinoHHbIe BOHEI U Jpeiid) reHoB. M3omsmus u MUrpanys.

EctecTBennsii 0T00p — HanpaBistoNmi (GakTop IBOTIOIUN. DOPMBI €CTECTBEHHOT'O OTOOpA.



[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, IKOIOrHIECKOeE.

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

[IpoucxoxaeHne OT HeCHEeNMATU3UPOBAaHHBIX MpeakoB. Ilporpeccupyromias crennamu3anus.
AnanTuBHas pagualus.

JdemoncTpanumn:

optpersi: K. Jlunneit, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ©.
Miromnep, A. H. Cesepiios.

Tabmuupl U cxembl: «Pa3BuTHe opraHmdyeckoro Mupa Ha 3emiiey», «3apofbId MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl OoppOBl 3a cyliecTBoBaHHE», «EcTecTBeHHBINH 0TOOPY,
«MHoroobpa3zue CcOpToB  pacreHuid», «MHOroodpasme TMoOpoJ  KHUBOTHBIX»,  «llomymsiuuy,
«MyTaloHHass HM3MEHYMBOCTEY», «ApoMopdo3b», «Manmoanantammuy, «OOmas pereHeparsy,
«/IBmwxymue cwibl 3Bomronuny, «Kaprta-cxema mapmpyra myremectsust Y. [lapsuna», «boppba 3a
cymecrBoBanue», «[IpucrnocobieHHocTh — opraHu3moB», «['eorpaduyeckoe  BugO00OpazoOBaHHEY,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.

Ob6opynoBanue: KOJJIEKIUS HACEKOMBIX C Pa3IUMYHBIMU TUTIAMH OKPACKH, HAOOp TIOJIOB U CEMSH,
KOJIJICKII S <<HpI/IMepI)I 3alIUTHBIX HpI/ICHOCO6HeHI/II>'I Y KUBOTHBIX», MOICIIb «OCHOBHEBIE HaIrpaBJICHUA
3BOIIOLINNY, 00BEMHAA Moienb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduyeckas kapta mupa, KOMIeKus «DopMbl COXPAHHOCTH HCKOITA€MBIX JKUBOTHBIX U
pacreHuii», Moxpens amukanua «llepekpéct XpomocoM», BiaxHbIE Inpenapartel  «Pa3zButne
HACEKOMOroy, «Pa3BUTHE JIATYIIKNY, MUKporpenapat «/Ipozoduna» (HopMa, Mmyraiuu (GOPMBI KPbLITHEB
1 OKpaCKH Tela).

JlaGopaTopHble M MpaKTHYeCcKHe PadoOThI:

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

JlaGopatopHas padora Ne 2. «Omnucanue MpUCIOCOOIEHHOCTH OpraHW3Ma M €€ OTHOCHUTEIBLHOIO
XapaxTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eMute.

Jlonay4uHbIe IpencTaBIeHHs O 3apOXKACHUH )XKU3HU. HaydHbie rUIOTe3pl BOSHUKHOBEHHS JKU3HU Ha
3emite: abWoreHe3 U MaHCIePMUsI. XUMHUYECKas dBOIIONHsI. AOHOTeHHBIN CHHTE3 OpraHUNYECKUX BEIECTB
13 HEOPTaHMYECKHX. DKCIIEPIMEHTAIbHOE TTOATBEPKACHNE XUMHYECKON dBoMonny. HavdanpHble 3Tarmb
Oouonornueckor sBomonuu. lmmoreza PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKH. [lepBpie KieTkn M ux sBomonua. DopMHUpOBaHUE OCHOBHBIX TPYII
KUBBIX OPTaHNU3MOB.

PazButue xu3Hu Ha 3emiie mo 3pam U nepuogaMm. Katapxel. Apxeiickas U npoTepo3oicKast 3pbl.
[laneozoiickass 9pa W e€ TmepuoOmbl: KEMOPHICKHA, OPJOBUKCKWHN, CHIYPHICKHUHA, JIEBOHCKHIA,
KaMEHHOYT OJIbHBIN, TEPMCKUH.

Me3o3olickas 3pa u €€ nepuoibl: TPUACOBBIM, FOPCKUH, METTOBOM.

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

XapakTepucTuka KiIMMaTta U TeONOTrHYecKux ImporeccoB. (OCHOBHBIE ATambl 3IBOIIOIUU
PACTHUTENBHOTO M XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u KHBOTHBIX. [losiBIeHUe, pacuBeT u
BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3Bomound. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIIBI
OpPTaHHU3MOB.

OBomonus YenoBeka. AHTPOMONOTHS Kak HaykKa. Pa3BuTHe mpencTaBieHWd O MPOMCXOXKIACHUU
yenoBeka. Meronsl H3yueHMs aHTpornoreHesa. CXoAcCTBa M pPas3inyus YENIOBEKA W KUBOTHBIX.
CucremaTHuecKkoe MOJI0KEHNE YETOBEKA.



Hewxkymme cunbl (pakropsl) anTpornoreHesa. HacieacTBeHHass W3MEHUYMBOCTh M €CTECTBEHHBIH
oT60p. OOIIeCTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy/a, MBILIUICHNE, PEUb.

OCHOBHBIE CTaJMM U BETBU HBOJIOLMHU YEIOBEKAa: aBCTPAIONUTEKH, UenoBek yMmensid, YemoBek
npaMoxoAsamuii, YenoBek HeaHIepTalbCKui, YenoBek pa3yMHbld. Haxonkum ucKolaembIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMSI, 00JIaCTh paclpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYAHSI.

UenoBeueckue packl. OCHOBHBIE OOJIBIIME Pachl: eBponeouaHas (eBpasuiickas), Herpo-
aBcTpalougHas (3xBaTOpHANBHAN), MOHTOJIOUIHAS (a3maTcko-aMepuKaHCKas). Yeprol
MPHUCIIOCOONICHHOCTH TIPENICTABUTENCH YeJIOBEUECKUX pac K YCIOBHAM CYIIECTBOBaHMs. ETMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoncTpanumn:

IToptpersi: @. Penn, JI. [Mactep, A. W. Onapun, C. Muiep, I'. FOpu, Y. JlapBus.

Tabmuupt n cxembl: «Bo3aukHOBeHne COTHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYEecCKOro MUPay,
«PactutenpHas kierka», «KuBorHas kietkay, «lIpokaprnornueckas kierkay, «CoBpeMeHHas CHUCTEMa
OpraHuueckoro Mupa», «CpaBHEHHE aHATOMHYECKAX YepT CTPOSHHS YEIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJIOTHYECKUX HAXOJOK TPEIKOB COBPEMEHHOTO YeJOBEKay,
«peBueitme ntoam», «IpeBaue moan», «IlepBbie cCoBpeMEHHbIE 1011y, «HenoBeuecKkue pach».

Ob6opynosanue: myinsbku «[IpoucxoxkaeHue denoBeka» (OOCTBI aBCTPAIONUTEKA, MATEKAHTPOIIA,
HeaHJIepTajblla, KpOMaHLOHI[A), CIENKHA MM H300paKeHUs KAMEHHBIX OpYJIHI MepBOOBITHOTO YellOBeKa
(kamMHU-YoOIIIIEpBI, pyOumIiIa, ckpebiia), reoXpoHOoIOrnieckas Tabnuma, Koekius «DopMbl COXpaHHOCTH
HCKOITAeMbIX )KHBOTHBIX M PACTEHUII.

JlabopaTopHble U MpaKTHYECKHE PadoThI:

[Ipaktuueckas padora Ne 1. «l3yueHMe HCKONAEMbIX OCTaTKOB PACTEHHMH W IKMBOTHBIX 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.
DKOIOrnyecKoe MUPOBO33PEHUE COBPEMEHHOI'O YEIOBEKa.

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

Oxonormdyeckne  ¢dakTopel. Kiaccudukamus  3KOMOTHYECKHX  (AKTOpOB:  aOHMOTHUYECKHE,
OMOTHYECKUE U aHTPONOTreHHbIe. JlelicTBrE 9KOIOrndecknx ()akTOpoB Ha OPTaHNU3MEL.

Abuorndeckne (haKTOpBI: CBET, TeMIileparypa, BiIaxHOCTh. DortomepuommsMm. Ilpucmocobnenns
OpPTaHMU3MOB K JIEUCTBUIO aOMOTHYECKUX (DaKTOpOB. bromornieckmne puTMBlL.

buotnueckue ¢akropsl. Buasl OHOTHYECKWX B3aWMOJEHCTBHUNA: KOHKYpPEHITHS, XHWIIHAYECTBO,
cumbro3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyanau3M, KOMMEHCAIH3M (KBapTHPaHCTBO,
HaxJICOHWYECTBO). AMEHCanM3M, HEUTpanu3M. 3HaueHHe OHOTHYECKHX B3aUMOACHCTBUH  Iis
CYIIIECTBOBAHHUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIIOTHYeCcKUe XapaKTePUCTHKHN MOMy i, OCHOBHBIE MOKA3aTENN MOMYISAIAN: YHCIEHHOCTD,
IJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTD, MIPUPOCT, MUTpaIws. JJMHaAMIKa YMCIEHHOCTH TOIMYJSIUN U €
peryIsLus.

JdemMoHcTpanum:

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

Tabmumper u cxembl: kapra «lIpupomnbie 30HBI 3emmu», «Cpefpl OOWUTaHUS OpPraHU3MOBY,
«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
OOUTaHHUS.

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

[Ipaktuyeckas padora Ne 2. «Ilogcuér mIOTHOCTH MOMYJISIIMKA PAa3HBIX BUIOB PACTCHUID.



Tema 4. Coo61mecTBa 1 3KOJTOTHYECKHE CHCTEMBI.

CoobuiectBo opranu3mMoB — OuomeHo3. CTpyKTypbl OWOLIEHO3a: BHUIOBasi, MPOCTPAaHCTBEHHAs,
Tpoduueckas (mumeBas). Bunsi-nomuaanTel. CBs31 B OHOIIEHO3E.

OKkonoruuecknue cucrembl  (dkocuctembl). [lonatme 00 skocucteMe W OHOreoleHo3e.
OyHKIIMOHATILHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLEHThI, KOHCYMEHTBHI, pexyleHThl. KpyroBopor
BEIIECTB M TOTOK DHEPrHH B dKocucTeMe. Tpodudeckue (IMUILEBBIE) YPOBHU dKOCUCTEMbI. [luieBbie
uenu u cetd. OCHOBHBIE IMOKA3aTelH YKOCUCTEMBI: OMoMacca, MPOAYKIHUsSI. DKOJOTHYECKAE MUPAMHIBL:
MPOAYKIIUU, YACICHHOCTH, OuoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISAIUS, Pa3BUTHE.
Cyxkueccus.

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

AHTpONIOT'EHHBIE  3KOCHCTEMBI.  ATpOdKOCcHCTeMBI.  YpOoskocucTeMbl. buonornueckoe u
XO3SUCTBEHHOE 3HAUEHNE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

BuopasnooOpasue kak ¢akTop ycroiiumBocTH 3KocucTeM. CoxpaHeHHE OHOIOTHYEcKOro
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepranckoro o 6uochepe. ['panunpl, cocraB u ctpykrypa Omocdepsl. Kusoe
BemiectBO M ero ¢GyHkiuu. OcoOEHHOCTH OHMOC(epbl Kak TIiI00albHONW 3KOCHCTEeMBbI. JuHammuueckoe
paBHOBecHe U oOpaTHas cBs3b B Onochepe.

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

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

CocymectBoBanre mNpupoabl W denoBeuectBa. CoxpaHeHue OuOpa3HOOOpa3Wsi Kak OCHOBA
ycroitunBocTr Omocdepsl. OcHOBa paliOHANBHOTO VYIIPABICHHS MPHPOJHBIMH pECypcamMH U WX
rcrnonb3oBanue. JlocTikennst OMOIOTHN U OXpaHa MPUPOIHI.

JdemoncTpanumn:

IToptpersi: A. IIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumbr 1 cxembl: «llumeBsie 1enm», «bwolleHO3: cocTtaB M CTPYKTypa», «lIpupomHsie
coobmiecTBay, «llemn muTaHU», «IKOIOrMUecKas mupamMuna», «buochepa u denmoBek», «IKOCUCTEMA
IIIPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOWHOrO Jieca», «buomeHo3 Bomoémay», «ATpoIeHo3»,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHeWlne HCTOYHUKUA 3arps3HEHHs
BO3/[yXa W TPYHTOBBIX BOI», «IlouBa — BaxkHelIas cocraBisiomas ornocdepsr», «DaKkTopsl Jerpananuu
mouB», «llapHUKOBBIN 2dderT», «DaKTOphl PaTUOAKTHBHOTO 3arps3HeHus Owmochepsr», «Oomas
CTpyKTypa Omocdepsr», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBI 3kpaH Omocheps»,
«Kpyrosopor yriepona B 6nochepe», «KpyroBopoT azora B mpupoae».

OGopynoBanue: Mojenmb-anIuinKanus «TunmaHbie OWOIEHO3bI», TepOapuii «PacTtuTenbHbIe
cooOmiecTBay, koyreknnu «buorneHo3», «Bpeautenn BaKHEHIINX CEIbCKOXO3SIICTBEHHBIX KYIBTYPY,
repbapuu W KOJUIEKIIMHA PACTEHWH M XUBOTHBIX, MPHHAJISKAIINE K PA3HBIM 3KOJIOTUYECKUM TPyIIIam
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 cperHero o0Iero oopa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX pe3y/IbTaTOB OCBOEHUS Ipeamera «bromorus» BIIETEHBI CIEAYIOUINE
COCTABJISIONINE. OCO3HAHUE O0YJYAIONIMMHCS POCCUUCKON TpaskJaHCKOH HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOOIPENENIEHUI0, HaJlMuie MOTUBAIIMH K O0Y4EHHIO OUOJIOTHH,
LeNIeHaNpaBlIeHHOEe Pa3BUTHE BHYTPEHHHX YOEXKICHHH JMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPAJAUIMKA pa3BUTHsI OMOJIOTHYECKOT0 3HAHHS, TOTOBHOCTh U CHOCOOHOCTh OOYYaIOMmInXCs
PYKOBOJICTBOBAThCSI B CBOEHM JIEATENBHOCTH II€HHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, TMPUCYIIHUMU
cucTeMe OWOJOrMYecKOro oOpa3oBaHMsl, HaJM4YHE 3KOJOTHYECKOrO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUThH LIENH U CTPOUTH KU3HEHHBIE TIJIaHBbI.

JImdHOCTHBIE Pe3yIbTaThl OCBOGHHUS IpeaMera «bHoIorusy MOCTUTAIOTCA B €IUHCTBE Y4eOHOH U
BOCTIMTATEIIbHOM NIESITETFHOCTH B COOTBETCTBUHU C TPAAWIIMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
WCTOPUYECKUMH W TyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TNPHHSITHIMH B OOIIECTBE MpPaBIJIAMH U
HOpMaMH TIOBEIEHHS M CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMS, CAMOBOCIUTAHUS M CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEH MMO3UIMHN JIMYHOCTH, TMAaTPHOTH3MA, YBKEHUS K 3aKOHY W TIPaBOMOPSIKY,
YeJI0BEeKy TPy/Aa U CTapIieMy IMOKOJIEHHIO, B3AUMHOI0 YBa)KEHHsI, OEPEKHOT0 OTHOLIEHHS K KYIbTYPHOMY
HACJIEUI0 W TpaJullMsiM MHOTIOHallMOHAIBHOrO Hapoga Poccuiickoit ®denepanuu, nTpupoae u
OKpYy’Karollen cpese.

JlmdHOCTHBIE pe3yibTaThl OCBOGHHSA YUeOHOro mpeamera «buoJOrHsS» IOMKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH 00YYaIONINXCs PYKOBOACTBOBATHCS C(POPMHUPOBAHHOM BHYTPEHHEN MO3UITHEN
JUYHOCTH, CHCTEMOH  IEHHOCTHBIX  OpHEHTAllWii, TIO3UTHUBHBIX BHYTPEHHUX  YOSKICHH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM [EHHOCTSIM POCCHHCKOTO OOIIEeCcTBA, PACIIMPEHUE >XU3HEHHOTO
ONbITA W OIbITA ACATEIBHOCTH B IPOLECCE pEaIU3alMU OCHOBHBIX HANPABIECHUN BOCIHUTATEIbHOU
JESTEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIHTAHMA:

chOpMHUPOBAaHHOCTh TPAKIAHCKON ITO3WIUU OOYYAIOMIErocss Kak akTHBHOTO M OTBETCTBEHHOI'O
YIIeHa POCCUHCKOTO OOIIECTBa;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 0053aHHOCTEH, YBa)KEHHNE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JMAEATENbHOCTH TPH CO3JAaHWUH Yy4YeOHBIX IPOEKTOB,
pelIeHnu y4eOHBIX 1 MMO3HABATENBHBIX 3224, BRITIOTHEHUH OMOIOTHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OTpENeNsaTh COOCTBEHHYIO IO3WIIMIO IO OTHOIIEHHIO K SBIICHUSM COBPEMEHHON
’KH3HHU U OOBSICHITH €€;

YMEHHE YYUTBIBATh B CBOUX [IEMCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBUS
JOJIEH C Pa3HBIMU YOKACHUSAMH, KyIbTYPHBIMHU IIEHHOCTSIMHU U COITHATBHBIM TOJIOKESHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBITTONHEHHs YIeOHBIX, TO3HABATEIHHBIX
M HCCIEeNOBATENbCKUX 3a/1ad, YBXKUTEIHHOIO OTHOIIEHWS K MHEHHIO ONIIOHEHTOB NpPH OOCYXICHUU
CHIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 CONEPIKAHUS;

FOTOBHOCTb K TYMAaHUTAapHOU U BOJIOHTEPCKON NIESTENBHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMS

c(hOpMHUPOBAaHHOCTH POCCUHCKOM TPaKIaHCKOW HICHTUYHOCTH, MMATPHOTH3MA, YBAXKEHHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PonuHoi, ropnocT 3a cBoi kpail, cBoro Poauny, cBoOi SI3bIK U
KYJIbTYpY, IPOLIOE U HACTOSIIEe MHOIOHAIIMOHAIBHOI 0 Hapoja Poccuy;

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



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH,
MMOHMMAHUSI 3HAYCHUs OMOJIOTMU B TMO3HAHUHM 3aKOHOB IPUPOJBI, B KU3HU YCIIOBEKAa M COBPEMEHHOI'O
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW POCCUHCKOr0 HapoAa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHYCCKOTO TIOBEICHNUS,

CIOCOOHOCTh OIGHMBATH CHTYallMl0 M MPUHUMATh OCO3HAHHBIC DPEUICHUS, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMEI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbH HA OCHOBE OCO3HAHHOTO
MPUHSTHUS IEHHOCTEN CEMEMHON )KU3HU B COOTBETCTBUU C TPaJulIMsIMU HaposioB Poccuuy;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

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

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

TOTOBHOCTb K CaMOBBIPAXXCHUIO B Pa3HbIX BHUAAX HMCKYCCTBaA, CTPEMIICHUE IPOSABIATHL KaucCTBa
TBOPYECKOW JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHs, (GOPMHPOBAHUS KYJLTYPbl 30POBbS W IMOIHOHAIBLHOIO
0aronoryums:

MIOHUMAaHWe W peanu3amnus 370poBOoro W 0Oe30macHOro oOpa3a JKWU3HH (3I0pOBOE IMHTAHUE,
COONMO/IeHNe TUTHEHWYECKWX TPaBWJI M HOPM, COATaHCHPOBAaHHBIA pPEKHM 3aHATHH W OTIBIXA,
perynspHas (Qu3MUecKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

[MOHMMaHWE [EHHOCTH MPaBWJI WHINBUAYaIbHOTO M KOJJIEKTHBHOIO O€30IMacHOr0 TOBEACHUSA B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

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

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYIOI00ue;

TOTOBHOCTh K AKTHBHOW JEITETFHOCTH TEXHOJOTMYECKOH M COIMAIBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATH, TUIAHUPOBATH H CAMOCTOSTEIIEHO BBIITOIHATE TAKYIO AeATEThHOCTH;

WHTEpeC K pa3nuyHbiM cdepam TpoecCHOHATBHON —NesITeNbHOCTH, YMEHHWE COBEpIIaTh
OCO3HAHHBIN BEIOOp OymyIieit mpodeccuy U peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUTaHEI,

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

7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

AKOIIOTUYECKH IIEIecO00pa3Hoe OTHOIIEHNE K MPUPOJe KaK MCTOUYHUKY JKU3HU Ha 3eMiie, OCHOBE
€€ CyIIECTBOBAaHUS;

TIOBBIIIICHNE YPOBHS AKOJIOTUYECKON KYIBTYpHI: MIPHOOPETEHIE OIbITa TUIAHNPOBAHHS ITOCTYITKOB
Y OIIEHKW WX BO3MOYKHBIX TIOCJIEJCTBHM TSI OKPY>KAOIIEH Cpebl;

OCO3HAHUE III00aTHLHOr0 XapaKTepa HKOJOTHIECKUX MPOOIIEM U TYTEeH UX pelleHus;

CIOCOOHOCTh HCIONB30BaTh MpUOOpeTaeMble TMPU W3YYeHWH OWOJIOTWW 3HAHHUS W YMEHUS TpH
pemieHuu TpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM TIPHPOJOINONE30BaHNEM (COOMIOEHNE TIPABHII
MOBEIEHUS] B TIPUPOJIe, HANPABICHHBIX HA COXpaHEHHE PaBHOBECHS B DKOCHCTEMAaX, OXpPaHy BHJIOB,
aKocucTeM, ornochepsr);

AKTUBHOE HEMpUATHE NEWCTBHIA, MPUHOCAIINX Bpe OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHue
MIPOrHO3UPOBATh HEOJIATONPHUSATHBIC SKOJOTUYECKHE MOCICSACTBUS MPEANPUHUMAEMBIX JCHCTBUM U
Mpe0TBpAIIaTh UX;



HAJIW4YHE PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOIOTHUECKOH KYJIbTYPHI, ONbITa A TETbHOCTH
9KOJIOTHMYECKOH  HANpaBIEHHOCTH, yMEHHs  pPYKOBOACTBOBATHCS MMM B  [O3HABaTEIbHOM,
KOMMYHHKAaTHBHOH W COLMAJIbHOW MPAaKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTHUYECKOH IESATEIbHOCTH
9KOJIOTHYECKOI HAalPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

cOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAyKd M OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA JHMAJIOre KYJIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHHIO
CBOEr0 MECTa B MOJMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIbTYpPhI KaK CPEACTBA B3aUMOJACHCTBUS MEKIY
JOABMU ¥ TTO3HAHUS MUDA;

noHWMaHue crenudukn OWONOrMM KaK HayKH, OCO3HaHHMsA €€ polmu B (QOpPMUPOBAHUH
palMOHATIbHOTO HAYYHOTO MBIIUICHHS, CO3JJAHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIOIIEM MHUpE
KaK O eIMHCTBE MPUPO/IBI, YEIOBEKA 1 OOIIECTBA, B TIOZHAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEN U pPElICHUH
mpobiieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJIsi COBPEMEHHOHM IUBHIIM3AIMH: 00ECIIedeHns] HOBOTO
YPOBHSI PAa3BUTHS MEIMIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX pemaTh
pecypcHble poOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJa M3 TI00aIbHBIX YKOJIOTHYECKUX
npobieM © oOecriedeHHsl Tepexojia K YCTOWYMBOMY DPa3BUTHIO, PAIlMOHATBHOMY HCIIONB30BAHHIO
MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KH3HH;

3aWHTEPECOBAHHOCTh B TIOJIyYEHWH OWOJOrMYECKUX B3HAaHWHW B IMENsAX IOBBIIICHUS OOIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (DYHKIMOHANBHOW TPaMOTHOCTH
o0y4arommxcsi, pOpMHPYEMO TPU U3yIEHUH OHOJIOTHH;

MMOHUMAaHHE CYIIHOCTH METOJI0B ITO3HAHMS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCTIONB30BaTh MOJNydaeMble 3HAHWSA I aHaidu3a M OOBACHEHHS SBICHHH OKPYXKAIOUIIEro MHpa M
MPOUCXOAAIINX B HEM HM3MEHEHHH, YMEHHE IenaTh OOOCHOBAHHBIC 3aKIIOYECHHS HA OCHOBE HAYYHBIX
(aKTOB U MMEIOMINXCS TAHHBIX C LEIBbIO MOTyYCHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIFHO HCIOJIB30BAaTh OMOJIOTMYECKUE 3HAHMSA IS PEIICHUS MpoOIeM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME IICHHOCTHM HAYYHOH IEATEeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOSKTHYIO U
HCCIIE0BATEIBCKYIO IEATENbHOCTh HHANBUIYAIEHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHWIO M CaMOOOpPA30BAaHWIO, K aKTUBHOMY
MIOTyYEeHUIO HOBBIX 3HAHHH 110 OMOJIOTUH B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSAMH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS YI4EOHOT0 MmpeaMeTa « BHomorusy BKIIIOYAIOT: 3HAYMMBbIE
s (GopMHUpPOBaHWA MHPOBO33PEHUS OOYUAIOMIMXCS MEKIUCHHUILUTHHAPHBIE (MEXIpeIMETHBIE)
oOIIeHayYHbIC TTOHATHS, OTPAKAIOIIUE [ETOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIH(UKY METOI0B
MIO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SBICHHUE, IPOIECC, CHCTEMAa,
Hay4HBIH (DaKT, TPUHINI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIEIO0BaHUE, HAOIIO/ICHUE,
U3MepeHHe, OSKCIEPUMEHT W JPYyrux), YHHBEpCalbHbIE YydeOHBbIE JeHCTBUS (TIO3HABATEIbHEIE,
KOMMYHHKAaTUBHBIE, PETYJISITHBHBIE), OOecrieunBaronme GopmMupoBanne GpyHKINOHAIBHONW IPaMOTHOCTH
U COLMAIIBHOW KOMIIETEHIMH OOYYarOIMXCs, CIIOCOOHOCTh OOYYaIOUIMXCS HMCIOJIB30BATH OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33DEHYECKHE 3HAHUS W yHHBEpCAJbHbIE Yy4YeOHBIE JEHCTBHUS B
MO3HABATEIILHON M COIMAIBHOMN MPAKTHKE.

MeranpeaMeTHbsie pe3yabTaThl OCBOSHUS IPOrpaMMbl CPEIHEro OOLIEro 0oO0pa3oBaHHS IOJDKHBI
OTpakaTh:

OBilaleHue YHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JornyYecKue AeiiCTBUA:

CaMOCTOATENBHO (YOPMYIINPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;



WCTONB30BaTh MPH OCBOCHWH 3HAHWH NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanmM3a, CHHTE3a,
CpaBHEHHS, KiIacCU(pUKanK, 0000IIEH ), pACKPBIBATE CMBICT OMOJOIMYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIe MPU3HAKY, YCTAHABIUBATDH CBSI3U C JPYTHMMHU TOHATHSAMH );

OMPEeNsITh e AEITeIbHOCTH, 3a/aBasi mapamMeTpbl 1 KPUTEPUH UX JOCTHIKEHHS, COOTHOCHUTH
PE3YIbTATHI ASSITEIBHOCTH C MOCTABICHHBIMU LEISIMU;

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

CTPOUTH JIOTHYECKHE PpaCCYXICHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOpPEUYHS B paccMaTpUBAEMbIX SBICHHSX, (OPMYJIHPOBATh BBIBOIABI U
3aKJIIOYEHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBAa Ul TIPEICTABICHUS CYIIECTBEHHBIX CBs3eH W
OTHOUIICHUH B HW3y4aeMbIX OHMONIOTHYECKMX OOBEKTax, a TaKKe MPOTUBOPEUHH pa3HOrO pOja,
BBISIBJICHHBIX B Pa3IMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCHTH KOPPEKTUBHI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IIENSAM, OICHUBATH
PUCKH TTOCIEACTBUHN ESITENBHOCTH;

KOODJMHHPOBAaTh ¥  BBIIONHATH pabdOTy B  YCIOBHSIX pPEANBHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIUICHNE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE AeliCTBHSA:

BIIQJICTh HABBIKAMH Y4eOHO-HCCIIENIOBATENLCKOH ¥ TIPOCKTHOM JIESITENbHOCTH, HaBBIKAMU
paspenieHust IpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOZOB PELICHHS
MPAKTUYECKUX 3aJ[a4, MPUMEHEHHIO Pa3InYHBIX METOJIOB TIO3HAHWS,

UCTIONB30BATh  pa3NIMYHbIC BHABI JEITENBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETalNy, PeoOpa30BaHUIO U MPHUMEHEHHIO B YYEOHBIX CHTYaIMsAX, B TOM YHCIIE TPH CO3JaHUH
y4eOHBIX M COIMATBbHBIX IIPOCKTOB;

(dbopMHUpOBaTh HAYYHBI THUN MBIIUICHHUS, BJAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
MOHATUSMH ¥ METOIAMHU;

CTaBUTbH U (pOPMyYIHPOBATH COOCTBEHHBIC 3aJaUl B 00PA30BATEIBHON AEATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISBIIATH NTPUYMHHO-CIICCTBEHHBIE CBA3M M aKTyaJM3WPOBAThH 3a]ady, BBIIBUIATh T'MIIOTE3y €&
pelIeHns, HaXOAWTh APTYMEHTHI IS JIOKA3aTeNbCTBA CBOMX YTBEpP)KICHHWH, 3aaBaTh MapameTpsl U
KPHUTEPHUU PEILICHS;

aHaJIM3UPOBATh IOJTYYEHHBIE B XOJE PEIICHHS 3aladd Pe3yIbTaThl, KPUTHYECKH OIEHHBATH MX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBAThH IPHOOPETEHHBIN OIBIT;

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

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

YMeTb UHTETPUPOBATh 3HAHMS M3 PA3HBIX MPEIMETHBIX 00JIacTeii;

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

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHWKAX MH(POpMANUU (TEKCTe Y4eOHOro MmocoOHs, HaydHO-
MONYJISIPHOHM JIMTEpaType, OMOJOrMYECKUX CIOBAPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WurepHere), aHaIM3HpPOBAaTh MH(OOPMAIMIO PA3IMYHBIX BUAOB W (OpM TpencTaBiIeHHs, KPUTHUECKH
OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTB;

(hopMyITUpPOBaTh 3alPOCHl U IPUMEHSATH Pa3IMYHbIE METO/IBI IPY MOUCKE U 0TOOpEe OMOIOrnYecKOM
nHpopMaIuK, He0OXOAUMOH /715l BHIIOJIHEHHS yIEOHBIX 3a1ay;



npuoOperatb  ONBIT  WCIONB30BaHMA  MH()OPMALMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIONB30BAHNUS PA3TIMYHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO BHIOMpaTh ONTHMAIBHYIO (OpPMY TpelNcTaBlIeHUsl OHonoruueckord mHQopmanuu
(cxeMbl, Tpad UKy, AMArpaMMBbl, TaONUIbl, PUCYHKH U IPYToe);

HCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MpU pabore ¢ OMomornyeckoi HHGpopMamei:
MPUMEHATh XUMHYECKHE, (DU3MUECKUE U MATEMAaTUYCCKHUE 3HAKK U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTYpY,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISHOCTH;

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

OsiaeHue yHNBePCAJLHBIMIA KOMMYHUKATHUBHBIMH 1€HCTBUSIMH:

1) oburenne:

OCYHIECTBJIATH KOMMYHHUKAIIlMU BO BCEX C(i)ean JKM3HU, aKTUBHO Y4YaCTBOBAaTb B AHAJIOIC HWJIN
JMCKYCCUU TIO CYIECTBY OOCYXIaeMOH TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKAa3bIBATH CYXKICHUS
OTHOCHUTECIBHO BBIITOJITHCHU S HpennaraeMof/'I 3ala4yi, YYUTbIBAaTh MHTCPECHI U COrJIACOBAHHOCTH HOSI/IHI/Iﬁ
JIPYTUX YYaCTHUKOB JIMAJIOTa WIN JUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHUS, MOHUMATh 3HAYEHHE COIUAILHBIX 3HAKOB,
MMpeAnoCbIOK BO3HUKHOBCHUSA KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ, YMETh CMAT4YaTh KOH(i)HI/IKTBI N BECTHU
TIepEeroBopkI;

BIIQJICTh PA3IMYHBIMH CIIOCO0aMH OOIICHUS W B3aWMOJICHCTBHUS, MOHUMATh HAMEPEHUsS JPYTHX
JIo/Iel, MPOSIBIIATH YBAXXKUTENLHOE OTHOIIICHHE K COOECEHUKY M B KOPPEKTHOW (opme GOpMyIHpOBaTH
CBOM BO3PaKCHHS,

Pa3BEPHYTO W JIOTHYHO U3JIAraTh CBOKO TOUYKY 3PEHUS C NCTIOIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITETbHOCThD:

[MOHMMATb W MCIIOIF30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAWBHUIYaTLHON pabOTHI MIPH PEIIeHUN
OMOJIOTMYECKOH  MpoOJieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPHUMEHEHHS TPYIHOBBIX  (HopM
B3aMMOJICHCTBHS IPU PEIICHUN yIeOHOH 3a/1auu;

BBIOMpATh TEMAaTHKy W METOABI COBMECTHBIX JIEHCTBHH C Yy4€roM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)X/I0T0 YiIeHa KOJIJIEKTHBA;

MIPUHUMATH I[ENTH COBMECTHOM EATENIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH AEHCTBUS 1O €€
TMOCTH)KEHUIO: COCTaBISITh IUTAH [IEMCTBHUW, pPACHpeNeNniTh poOidM C Y4ETOM MHEHHHA YYaCTHUKOB,
00CYyX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLIEHWBATh KA4eCTBO CBOET0 BKJIANA W KAXKJAOTO YYACTHHKA KOMAaHABI B OOIMMN pe3ynabTaT Mo
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 JJIS BHISIBICHUS MPOOJEM M WX pelIeHUS B KU3HEHHBIX H
Y9eOHBIX CHTYaIHsX;

BBIOMpATh HA OCHOBE OHMOJIOIMYECKHUX 3HAHWH IIeJIeBble W CMBICIOBBIE YCTAHOBKH B CBOHX
NEHCTBUAX H TIOCTYNKaxX II0 OTHONIEHWI0O K JKUBOH TPUPOJIE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYIKaFOIINX;

CaMOCTOSTEIBHO OCYIIECTBISTh MO3HABATENBHYIO JAEATEbHOCTD, BBISIBIISATE IIPOOJIEMBbI, CTABUTh U
(hopMynHpoBaTH COOCTBEHHBIE 3a]]a41 B 00Pa30BATENHHON AESTENFHOCTH U )KU3HEHHBIX CHTYAIIHSIX;

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

JIABATh OI[EHKY HOBBIM CHTYAIIHsIM;

pacimpsATh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEeHU;



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

OLICHUBATh PUOOPETEHHBIN OITBIT;

coco0cTBOBaTH (POPMHUPOBAHUIO H MIPOSIBICHHUIO IIHUPOKOH SPYAUIIUH B pa3HbIX 00IacTsIX 3HAHHH,
MOCTOSIHHO TOBBILIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

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

BJAJICTh HaBBIKAMH I[I03HABATENBLHON pedieKcnn Kak OCO3HaHWSl COBEPIIAEMBIX JCHCTBUH U
MBICITUTENTBHBIX TIPOLIECCOB, MX PE3yJbTATOB M OCHOBaHWH, HMCIOJB30BATH MPUEMBI pPEQIICKCHH IS
OLIGHKH CHUTYaIllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHWKEHUIO;

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

3) npuHsTHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JOCTOMHCTBA;

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 Criel(uIecKue st y94eOHOoro npeamera «buonorusy HaydHble 3HAHUS, YMEHHS U 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 KU3HEHHBIX CUTYallUsAX, CBA3AaHHBIX ¢ Ouonoruedl. B mporpaMme npeaMeTHble pe3ybTaThl
IIpEACTaBJIEHB! 110 TogaM 00ydeHusI.

IIpeamerHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce ROMKHBI
OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MecTeé U pond OHOJIOTMM B CUCTEME HAyYHOIO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €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;

YMEHHUE PpacKpbIBaTh COIEPXKAHUE OMOMOTMYECKMX TEPMHHOB M IOHSATHH: >XU3Hb, KIIETKA,
opranm3M, Merabomm3Mm (OOMEH BEeIIeCTB W MpeBpalleHHe JHEPTHh), TOMeocTa3 (CaMOperyJsiusi),
YpOBHEBasl OpraHU3allys >XUBBIX CHCTEM, CaMOBOCIPOM3BEIEHHE (PEempoyKLus), HACIIEICTBEHHOCTD,
HW3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3J1araTb OMOJIOrHYecKue TEOpUH (KIETOYHAsI, XPOMOCOMHAs, MyTallMOHHAs, LIEHTPaJIbHAS
JOorMa MOIeKyIsipHOU Owmonorum), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[EHTpaX MHOT0O00pa3wsi W TPOUCXOXKISHHS KyIbTYpHBIX pactennid H. WM. Basumosa), ompenensars
IPaHULBI UX IPUMEHUMOCTH K KHUBBIM CHCTEMAM;

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

yMEHHE BBIICISTh CYLIECTBEHHbIE INPU3HAKH BHPYCOB, KIETOK MPOKAPHOT M HYKApHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpraHM3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BELIECTB U
MpEeBpallieHUs] HYHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOrO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIJIOAOTBOPEHUS, PAa3MHOXKEHHSI, THAUBUAYAJIHLHOTO Pa3BUTHSL OpraHU3Ma
(oHTOrCHE3);



YMCHUE MPUMEHSTD TOJTYYCHHBIC 3HAHUS ISl O0BSICHCHHS OMOJIOTMYECKUX TIPOIIECCOB U SIBJICHUM,
JUTS. TIPUHSATHUS MPAKTUYCCKUX PEIICHUI B MOBCEIHEBHOW KHM3HH C LENBbI0 oOecredeHus 0e30MacHOCTH
CBOETO 37I0POBBSI W 3JI0POBbSl OKPYKAIOMIUX JIIOJEW, COOMIOACHUS HOPM TPAMOTHOI'O TIOBEICHUS B
OKpYXarollel TPUPOTHOM cpele, TMOHMMaHHE HEOOXOAMMOCTH HCIONB30BAHUS  JTOCTHXKCHUH
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTHH JIJIsl pallMOHAILHOIO TTPUPOJIONIOIB30BAHUS;

YMCHUE pelIaTh 3JIEMCHTAPHBIC T'CHCTUYCCKUEC 3aJa4 Ha MOHO- U I[I/IFI/I6pI/IIlHOC CKpCUIMBaHUC,
CIICTUICHHOE HACJIEOBAaHHUE, COCTAaBJIATH CXEMbl MOHOTMOPHIHOTO CKpEIIMBAHHS ISl MPEACKa3aHHs
HACJIeIOBaHUs IPU3HAKOB Y OPTraHU3MOB;

yYMEHHE BBITIOIHATH JIA0OPATOPHBIE U MpaKTU4ecKue paboThl, cOOMIOAaTh MpaBuiIa Npu padbote ¢
y4eOHBIM U JJA00OPATOPHBIM 000PYIOBAaHUEM;

yMEHHE KPUTHUYECKH OIECHHMBATh W HWHTEPIPETHPOBATH WHPOPMAIUIO OHOIOrHMYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHWS U3 Pa3IMYHBIX MCTOYHHUKOB (CpPEICTBA MacCOBOM
WH(POPMAIUK, HAYYHO-TIOMYJISIPHBIC MaTepHallbl), ITUYECKHE ACIEKThl COBPEMEHHBIX HCCIEAOBAaHUH B
OHOJIOTHH, MEAUIINHE, OMOTEXHOIOTH;

YMEHHUE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIECHHS, 00001as OHOIOrHYEeCKYIO
I/IH(I)OpMaIII/IIO N3 HECKOJIBKUX UCTOYHUKOB, I'PAaMOTHO UCITIOJIb30BAaTh MOHSATUMHBIN anrapar OMOJIOTHH.

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

chOopMHpPOBAaHHOCTh 3HAHWUH O MecT€ M pold OHOJOTHM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpMHPOBAHUHN COBPEMEHHOW E€CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX W 3apyOeKHBIX YYEHBIX-OMOIOrOB B pPa3BUTHE OWOIOTHUH,
(hyHKIIMOHATBHOM TPaMOTHOCTH YeNIOBEKa JIJIsl pelIeH s )KU3HEHHBIX 3a1a4;

YMEHHE pAaCKpBIBATh COACpKAHWE OWOJIOTMYECKHX TEPMHUHOB W TIOHSTHI: BUWJ, MOITYJISITUSA,
reHo(OoH I, JBOIONHUSA, ABMKYIHE CHIBI ((haKTOpHI) 3BOJIONNN, IPUCIIOCOOIICHHOCTh OPTaHW3MOB,
BHJI000pa30BaHKE, IKOJIOTHICCKIE PAKTOPhI, SKOCUCTEMA, MTPOILYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI, IIEIH
MATaHMsI, SKOJIOTHYECKas upaMuia, OHOreoneHos, onocdepa;

yYMEHHE H3Jarath Ouonormdeckre Teopun (3BodronoHHas Teopus Y. JlapBuHa, CHHTETHYeCKas
TEOpHUsI DBOJIIONNHM), 3aKOHBI M 3aKOHOMEPHOCTH (3apomplieBoro cxonctBa K. M. bapa, depemoBanus
TJIABHBIX HampaBiieHU# u myten sBomoruu A. H. CeseprioBa, yaenus o 6mochepe B. 1. Bepuasnckoro),
OIIPENEeNATh TPAHUIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMeHHE BJIaJIeTh METOJaMH Hay4HOTO TIO3HAHWA B OHOJIOTHH: HAOMIOJEHWE W OIMCAHUE KUBBIX
CHCTEeM, TIPOIIECCOB W SBIICHWH, OpTaHW3AlMs ¥ TMPOBEACHHWE OWOJOTHYECKOro JKCIEePUMEHTa,
BBIZIBIDKEHUE THUIIOTE3BI, BBISBICHHE 3aBHCHMOCTH MEXKIY HCCIEIyeMBIMH BEIUYHMHAMH, OOBSICHEHUE
TIONTyYeHHBIX Pe3yIbTATOB, HCIOIB30BAHHBIX HAYYHBIX MOHATHH, TEOPHH W 3aKOHOB, YMEHHE JENaTh
BBIBOJIBI HA OCHOBAHHH MOJTYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIICTATH CYIOIECTBEHHBIE IPU3HAKKA CTPOSHHS OHOIOTHMYEeCKHX OOBEKTOB: BHJIOB,
MIOMYJIANAN, TPOMYIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHWOTEOIIEHO30B W IKOCHUCTEM, OCOOEHHOCTH
MPOIECCOB:  HACIEACTBEHHOW  HM3MEHYMBOCTH,  €CTECTBEHHOrO  OTOOpa,  BHA000pa30OBaHWS,
MIPUCIIOCOOJIEHHOCTH OPTaHW3MOB, IEHCTBUS OKONOTHYECKUX (DAaKTOPOB HAa OPTraHU3MEL, IepeHoca
BEIIECTB W TIOTOKA HHEPTHMH B OJKOCHUCTEMAaX, AHTPONOTEHHBIX HM3MEHEHHWH B DJKOCHCTEMaX CBOeH
MECTHOCTH, KPyrOBOPOTA BEIECTB ¥ OMOr€OXMMHYECKUX ITUKIIOB B OHocdepe;

YMEHUE MPUMEHSTD TONTyIeHHBIC 3HAHUS sl O0BSICHEHHS OMOJIOTHYECKUX TPOIIECCOB U SIBICHUH,
JUT TIPUHATHUS TPAKTUYECKUX PEIISHU B MOBCEIHEBHON JKM3HU C IENbI0 obecriedeHus: 06e30macHOCTH
CBOET'O 370POBBS M 3JIOPOBBS OKPYKAIOIIUX JFOJEH, COONIONEHUS HOPM TPaMOTHOTO TIOBEICHUS B
OKpYXKAaIOIel TMPUPONHOW cpele, TMOHHMaHWE HEOOXOJUMOCTH HCIIONB30BAHUS  JIOCTHKEHHUN
COBPEMEHHOM OMOJIOTHH JIJISl pAaIMOHAIIBHOTO IIPUPOAOIIONH30BAHMS;

YMEHHUE peliaTh dJIeMeHTapHbIe OMOIOTHYECKIe 3a/1aur, COCTaBIATh CXEMBI IePeHOCca BEIeCTB U
SHEPIUH B dKOCHCTeMax (1IeMy MUTaHHS );

YMEHUE BBHITIONHATH JTA0OPATOPHBIC U MPAKTHYECKUE pabOoThl, COONMIOAATH MpaBWia MpHU padboTe ¢
y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;



yMEHHE KPUTHYECKM OICHHBATH W HWHTEPIPETHPOBATH HH(POPMAIUIO  OHOJOrHYECKOTO
COJICpPIKAHUS, BKJIIOUAIOIIYIO TICEBIOHAYYHbBIC 3HAHHMS W3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
HHGOPMAIIUK, HAYYHO-TIOMYJIAPHBIE MaTepHajbl), paccMaTpUBaTh TJ00ATbHBIC DKOJIOTHYECKUE
MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHUE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIECHHS, 00001as OHOIOrHIeCKYIO
I/IH(bOpMaIlI/IIO 13 HECKOJIbKUX NCTOYHHKOB, FpaMOTHO HCIIOJIB30BATh HOH)ITI/II\/'IHI)II\/'I annapaT 6I/IOHOFI/II/I.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
n/n NMPOrpaMMbl Bcero Konrpoabubie | IMpakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypest
1| Buononms xax ayra 2 05 | psimedsoonyrtnce?
2 JKuBble cuCTEMBI U UX OpraHU3aIHs 1 bubamorexa LIOK
https://m.edsoo0.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOSHHUE KIETKU 8 1 bubamoreia LIOK
https://m.edso0.ru/7f41c292
bubmoreka [IOK
4 R mmd 6 https:// m.edscl)lo.ru/7f41c292
5 PasmHOXeHHE 1 MHIUBUIYaTIbHOE pa3BUTHE 5 1 bubmmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTh 1 H3MEHYHUBOCTD 3 15 bu6mmoreka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexnust opranu3MoB. OCHOBEI 3 bubmmoreka [IOK
OMOTEXHOIOTUH https://m.edsoo.ru/7f41c292
bubmoreka [IOK
8 Pesepaiioe Bpenst 1 https:// m.edscl)lo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 0 4
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11 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KounTtpoabHbie IIpakTHueckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
1 3 5 9 1 bubaunoreka [IOK
BOMOLHOHHAL BHOTOTIA https://m.eds00.ru/7f41cc74
5 BozHukHOBeHHE U pa3BUTHE KU3HU HA 9 05 bubmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka IJOK
1
3 OprauH3MbI i OKpYAIOLLas cpesa > https://m.edsoo.ru/7f41cc74
4 Coob 9 bu6mmoreka IJOK
0001IIECTBA M IKOJIOTHYECKNE CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa LIOK
PBHOC BP https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
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MNOYPOUYHOE INVTAHUPOBAHMUE

10 KJIACC
N KoauuecTBo yacos Jlara JyekTpoHHbIe HU(POBHIE
Tema ypoka KonTpoabnbie | IIpakTnueckue o0pa3oBaTeJibHbIE
n/n Bcero HM3y4eHH s
padoThbI padoThbI pecypchl
buonorus B cucreme Hayk. BxoHas bubmorexa LIOK
1 KOHTPOBHAs paGoTa 1 1 05.09.2023 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Meroabl HO3HAHUS )KUBOM TPUPO/IBI.
5 [paktudeckas padora Ne 1 1 05 bubmmoreka LIOK
«Mcmonb30BaHme Pa3sIHYHBEIX METOIOB IIPH https://m.eds00.ru/863e6122
W3YyYEHHH OMOJIOTHYECKUX O0BHEKTOBY
3 buonoruyeckue cucTemMsbl, IPOLIECCH] U UX 1 bub6mmoreka IJOK
H3yYEHHE https://m.eds00.ru/863e6564
4 XUMHYECKHH cocTaB KIIeTKH. Boma u 1 bu6mmoreka IJOK
MUHEPaIbHBIE COJIH https://m.edso00.ru/863e674e
5 Benku. CocraB u cTpoeHue OEIKOB 1 Bubmiorexa LIOK
https://m.edso0.ru/863e6b72
DepMEeHTH — OMOJIOTHICCKUE
KaTtanm3aTopsl. Jlabopatopras padora Ne 1
6 «3yueHne KaTaTMTHYECKOW aKTUBHOCTH 1 0.5 Bu6miorexa LIOK
https://m.edso0.ru/863e6b72
(hepMeHTOB (HA IpUMEpPE aMHIIA3EI HITH
KaTayasbl)»
Bbubnuoreka IJOK
! YraesopeL. Jiammer ! https://m.edso0.ru/863e6870
bubmmoreka LIOK
8 Hyxnentiosbie kicote. AT® 1 https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTOIbI U3yUEHUS KIETKU. 1 bubmmorexa LJOK

Knerounas teopus

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



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
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https://m.edsoo.ru/863e6b72
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10

Knerka kak OEI0CTHAaA XXHBas CUCTEMa

CTpoeHHe SyKapuOTHYECKOM KIICTKH.
JlabopaTtopnas padota Ne 2 «M3ydenue
CTPOEHHMSI KJIETOK PACTEHHM, )KUBOTHBIX,

bubauoreka LIOK

11 OIBOB 1 GAKTEDHH HOX MIKDOCKONOM Ha 0.5 https://m.edso00.ru/863e6ff0
P P A P https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpEapaTax 1 ux
OIKCaHuE
bubauoreka LIOK
12 Obwmen BemecTs wm MeTabomH3M https://m.eds00.ru/863e766¢
bubauoreka LIOK
1 o . X
3 OTOCHITTES. ACMOCHITES https://m.eds00.ru/863e7c98
N bubmoreka [IOK
14 Sneprereckuii obmen https://m.edsoo.ru/863e7aae
JKu3HEeHHbBIN UK KIIeTKU. Jlenenne
. 13016131(2. Murto3. JlabopaTtopHas padora Ne . BuGmiorexa LIOK
(FADITIONICHHE MHUTO34 B [ICTKAX ' https://m.edso00.ru/863e7dc4
KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHKpOIIperapaTax»
16 buocunTes Oenka. Peakuss MaTpHIHOTO bubmmoreka [IOK
CHHTE3a https://m.edso00.ru/863e796e
bu6mmoreka IJOK
17 Tpascasums — bnocnires beria https://m.eds00.ru/863e796e
Bbubnuoreka IJOK
18 H —
CIIICTOUHBIC (POPMBI KH3HH — BHPYCEI https://m.edso00.ru/863e7540
Bbubnuoreka IJOK
19 @DopMbI pPa3MHOKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmmoreka IJOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
21 O6pa3zoBaHue U pa3BUTHE MOJIOBBIX KIIETOK. 05 bubmmorexa LJOK

OmnnonorBopenue. Jlaboparopnas padota

https://m.edso00.ru/863e81b6
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Ne 4 <<I/I3y‘IGHI/Ie CTPOCHU MOJIOBBIX
KJICTOK Ha I'OTOBBIX MUKpOIIpEIiapaTax»

22 nu aJbHOE pa3 € OPraHu3Mo bubamorexa LIOK
HIWBH bH BUTHU TraHU3MOB
AHBIAYAT P P 13.02.2024 | https://m.eds00.ru/863e8436

23 I'enernka — Hayka 0 HacIEACTBEHHOCTH U Bubmmoreka LJOK
MU3MEHYHBOCTU https://m.edso0.ru/863e86f2

| e s

p ‘ pHiL https://m.eds00.ru/863e8878
CKpCIIMBaHUEC
JurnOpuHoe ckpenBaHue. 3aKoH Bbubmoreka LJOK

25
HE3aBUCHMOI'0 HACIIC[OBAaHHS IIPHU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HacJeJOBaHUE MTPU3HAKOB.

JlabopaTopnas padora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO U bubmoreka [IOK

26 0.5
JUTHOPHIHOTO CKPEITMBAHUS Y https://m.eds00.ru/863e8c60
Jp0o30(hHITHI Ha TOTOBBIX
MUKpOIIperapaTax»

97 I'enernka mona. HacienoBanue npu3HaKoB, bubmmoreka [IOK
CLICTUICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencTBeHHast
n3MEeHUNBOCTE. JlabopaTopHas pabora Ne
6. M3yyenue MoquduKamoOHHON bubmmoreka [JOK

28 0.5
HU3MEHYHBOCTH, TIOCTPOCHUE https://m.edso00.ru/863e8efe
BapHAIFOHHOTO PAJIa ¥ BAPHAIIHOHHON
KpUBOW»

Hacnencreennast "3MEHYHBOCTb.

29 JlaGoparopnast pabota Ne 7. «AHanu3 05 bubnmorexa LJOK
MyTanuil y Apo30(HIibl Ha TOTOBBIX ' https://m.edso00.ru/863e8efe
MUKpOIIperiapaTax

bubmmoreka LIOK
30 I'eneruka venoBeka

https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8436
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PesepeHbIii ypok. O000IIIEHHE 110 TEME

31 «HacnencTBeHHOCTh U N3MEHYUBOCTH 1
OPTaHHU3MOB)
bubmauoreka LIOK
32 C 1
CHCKIIAA Rax nayka H Hporece https://m.edso0.ru/863e9214
33 Meroabl U JOCTHXEHUS CEIEKIINU 1 bubmauoreka LIOK
pacTeHui 1 JKUBOTHBIX https://m.eds00.ru/863e9214
| e 1
. M yHAas
P . p yr 14.05.2024 | https://m.edso0.ru/863e9336
aTTecTalys
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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11 KUIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Jara
u/n Tema ypoka Beero Kontpoabusle | IIpakTudeckue — obpa3soBaTejbHbIE
padoThbI padoThbI pecypcbl
1 DBOJIONUSA U METOJIBI €€ U3ydeHUs 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
5 Uctopust pazButus npeacTaBieHuit 00 1 Bbubmoreka [JOK
IBOJIIOLINH https://m.eds00.ru/863e9570
bubauoreka LIOK
3 Miricposposmiors ! https://m.edsoo.ru/863e9cle
HOHYJISIIII/ISI KakK 3JIEMCHTapHasA CANHUIIA
4 BHJIa 1 dBOoniny. JlabopaTopHas paboTa 1 05 bubmmorexa LIOK
Ne 1 «CpaBHeHue BHJIOB 110 https://m.eds00.ru/863e99c6
MOP(OIOTHIESCKOMY KPUTEPHIOY
5 JBrokymye cutel (3JIeMeHTapHBIC 1 bubmmoreka [IOK
(haxTOPHI) SBOIIOLHMH https://m.edso00.ru/863e9da4
. bu6mmoreka IJOK
6 EcrectBenHsbIi 0TOOp M €0 POPMBI 1 https://m.edso0.ru/863e9ed0
Pe3ynpTaThl 3BOIIOLUN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHpooOpa3oBanue. JlaboparopHas pabora 1 05 bubmmoreka [IOK
Ne 2 «Omnucanne IpUCIocOOICHHOCTH ' https://m.edso0.ru/863e9fde
OpraHu3Ma U e€ OTHOCUTEIHHOT'O
XapakTepa»
8 HarmpagiieHus u myT MaKpO3BOJIOIIUH 1 bubanoreia LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs »BOMIOIINHN 1
10 Uctopust xn3HK Ha 3emiie 1 METOBI €€ 1
M3Yy4eHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

I'unotessl MPOUCXOKACHHUA JXKU3HU Ha

bubmuoreka LIOK

1 3emie https://m.edso0.ru/863ea5a6
12 PaszBuTHe xu3HU Ha 3eMJie 1o 3paM U Bubmmoreka LJOK
nepuoam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIbl 9BOJIFOITMH
ACTUTCIIBHOI'O U )KUBOTHOI'O MHUpa.
13 pHpaKTquCKasI pabora Ne 1 «I/I3yIt)1eH1/Ie 0.5 brubmmorexa LIOK
7 https://m.edso0.ru/863ea8bc
HCKOIAEMBIX OCTaTKOB PACTEHHUH 1
JKNBOTHBIX B KOJIJICKLIUAX»
CoBpemMeHHast CHCTeMa OPTaHUIECKOT0 bubmuoreka IJOK
14
Mupa https://m.edsoo.ru/863ea48e
bub6mmoreka IJOK
15 DBOJIONHUS YeJIOBEKa (AaHTPOIIOTEHE3) https://m.edso0.ru/863eac2c
16 Jewokymiue cuibl (pakropsr) bubmmoreka LIOK
aHTPOITIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINY HBOJIOIUH YETOBEKa
Yenopeueckue pachl U MPUPOIHbBIE bubnuoreka I[TOK
18
aJlalTalliy 4eloBeKa https://m.edsoo.ru/863eaea2
PezepBHBIii ypok. O600mIEHNE IO TEME
19 «Bo3HUKHOBEHME U pa3BUTHE KU3HHU Ha
3emiey
20 JKkomnorusi Kak HayKa
21 Cpenpl 00UTaHUS ¥ SKOIOTUUECKHE bubmmoreka I[JOK
(baxTopbl https://m.edsoo.ru/863eafec
Abuornaeckre dakropsl. JlabopaTopHas
pabota Ne 3. «Mopdonorudeckue
29 0COOEHHOCTH PACTEHHIA U3 Pa3HBIX MECT 05 bubnmorexa LJOK

oburtanus». Jlaboparopnas padora Ne 4.
«BrnusHEe cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEyCa»

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

23 Broitieciiue gaxTopet 1 https://m.eds00.ru/863eb348
OKOJIOTMYECKUE XapaKTEPUCTUKH
24 nomyssnuu. [Ipaktudeckas padora Ne 2 1 05
«IToac4€r MIOTHOCTH NOIYJISILUEI pa3sHbIX
BUJIOB PaCTEHHID)
25 Coo0i1iecTBa OPraHM3MOB — OHOIICHO3 1 Etif::?/?r:fdii?rﬁm 63eb46a
bubmuoreka I[JOK
26 OKONOTMYECKHE CHCTEMBI (IKOCUCTEMBI) 1 https://m.e dséf).ru 1363eb46a
57| Onenormmcomme meparm, Casions s biorer LIOK
sxocrcrem, CyKreccns https://m.edso0.ru/863eb5fa
28 [TpupoaHbIie 3KOCHCTEMBI 1
29 AHTPOIOreHHBIE SKOCHCTEMBI 1
30 buochepa — rimobanbHas SKOoCHCTEMA 1 bubnuoreka I[TOK
3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIICCTBOBAHUS 1 bubnuoreka I[TOK
orochepsr https://m.edso00.ru/863ebd16
32 YenoBeuecTBO B brochepe 3emin 1
33 CocyrecTBoBaHUE IPUPOIBI H 1 bubmmoreka [IOK
Ye/I0BEUEeCTBA https://m.edsoo.ru/863ebale
34 PesepBHBIii ypok. O600IIEHNE TEMBI 1
«Coo011ecTBa M HSKOIOTHIECKHAE CHCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 34 25

[MTPOI'PAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






