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NOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbI 1o OGHOJIOTHH TEOPETUIECKYIO OCHOBY JUISl OMPEeNIeHUs MOJXO0I0B K
¢dbopmupoBaHUIO colepkaHUs ydeOHoro mpenmera «buonorus» cocTaBWIM:  KOHIENTYalbHbIC
nonoxkeHuss ®I'OC COO o B3auMO0OYCIOBICHHOCTH WENeH, COMepKaHus, Pe3ylIbTaTOB OOYydeHHs U
TpeOOBaHUI K YPOBHIO TOATOTOBKH BBITYCKHHKOB, IOJOXKEHUS 00 OOMIMX WLENSIX U TMPUHIUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpelHero odmiero obpasoBaHusi B Poccuiickoii
Ddenepanny, a TakKe TONOKEHHS O CIIeHU(HUKe OUOJIOTHH, €€ 3HAYCHUHU B IMO3HAHWU KUBOU MIPUPOIBI U
obeclieueHNH CYIIECTBOBAaHUSI denoBedeckoro oobmectBa. CormacHO Ha3BaHHBIM — IMOJOXKECHUSIM,
oIpezielieHbl OCHOBHBIE (DYHKIIMU TPOrPaMMEI 110 OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o OWOJIOTMH JaéT TPEJACTABJICHHE O MEIsIX, 00 OOmIel cTpaTeruu OOydeHwUS,
BOCIIUTAHUSI M Pa3BUTHs OOy4arolMXcsl cpejcTBaMu ydeOHoro mpeamera «buomorus», ompesenser
o0si3aTeNnbHOE TIPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpy, pachpelelieHHe IO paslieiaM W TeMaM,
PEKOMEHIyeMYI0 TIOCIIEIOBATEIFHOCTh M3yYeHHs Y4eOHOro marepuana ¢ Y4ETOM MEKIPEAMETHBIX H
BHYTPHIIPEIMETHBIX ~ CBsI3€H, JIOTMKH 00pa30BaTENbHOTO TIPOIlecca, BO3PACTHBIX OCOOCHHOCTEN
00yJarOIIMXCSI.

B mporpamme mo OHONOTHHM TaKkKe YYUTHIBAIOTCS TPEOOBaHWS K TUIAHUPYEMBIM JHMYHOCTHBIM,
MeETanpeAMETHBIM U MPEAMETHBIM pe3yiabTaTaM 0O0y4eHHs B ()OPMHUPOBAHMH OCHOBHBIX BHJIOB y4eOHO-
M03HABATEIBLHON  JEITEeIbHOCTH/yueOHbIX JEHCTBUNM OOYdYalOMIMXCA 110 OCBOCHHMIO COZICPXKaHHS
OHoIornyecKkoro 00pa3oBaHMs.

B mporpamme mo Owmomormu (10—11 kmaccel, 0a30BBIi ypOBEHb) peEaM30BaH IPUHIIHII
MIPEEeMCTBEHHOCTH B U3y4E€HHH OHOJIOrHH, OJaromaps yeMy B Hell IpOCMaTpHUBAeTCS HAIPABICHHOCTh Ha
pa3BHUTHE 3HAHUH, CBSA3aHHBIX C ()OPMHPOBAHNEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMS, IIEHHOCTHBIX
OpUEHTAIMi JINYHOCTH, HKOJIOTHYECKOTO MBIIUICHHS, TPEICTaBICHUI O 3I0pOBOM 00pa3e >KU3HU U
OCpeXHBIM OTHOIIEHHEM K OKpYXKalomed mnpupomHor cpeme. I[loaTtoMy Hapsgy ¢ H3ydeHUEM
00111e0M0JIOTMYECKUX TEOPHH, a TaKKe 3HAHUM O CTPOEHHM XKHUBBIX CHCTEM PAa3HOIO PaHra U CYIIHOCTH
OCHOBHBIX IIPOTEKAalOIMX B HUX IIPOLECCOB B IpOrpaMMe IO OHOJIOTMM YAEIEHO BHUMAaHME
HCIOJIB30BAHMIO IIONTYYEHHBIX 3HAHUN B [TOBCEIHEBHOM >KU3HH IS PELLCHUS NMPUKJIAAHBIX 33a7a4, B TOM
gyuciae:  OpOQUIAKTUKH  HACIEACTBEHHBIX  3a00/ieBaHMH  YElIOBEKa,  MEAUKO-TEHETHYECKOT o
KOHCYJIbTUPOBAaHUSl, OOOCHOBAaHUS JKOJOTMYECKH II€JIeCO00pPa3HOro IOBEAEHHS B OKpY)Karoulen
MIPUPOAHON Cpelie, aHaIN3a BIMSHUS X035HCTBEHHOI AESTEIbHOCTH YeJI0BEKA HA COCTOSIHUE IPUPOIHBIX
1 UCKYCCTBEHHBIX 9KOCHCTEM. Y CHJICHHE BHUMAHUS K IPUKIAIHON HAIPaBIEHHOCTH y4eOHOr o mpenmera
«bronoruss» NPOIUKTOBAHO HEOOXOIUMOCTBIO OOECHEYCHUS YCIOBUH Uil pELICHUS OOHOM U3
aKTyaJIbHBIX 3aJa4 MIKOJILHOI0 OMOJIOrHYecKOro 00pa3oBaHus, KOTopasi mpeamnonaraeT GOpMUPOBaHUE Y
00y4JaroUmMxcst CIOCOOHOCTH — aJalTHPOBaTbcsd K  H3MEHEHHSM JUHAMHUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpefHero o0miero oopazoBaHus 3aHIMAaeT BakHoe MecTo. OHa obecrieunBaeT
(hopmupoBaHue y 00y4arOMIMXCS MPEACTABICHUN O HAyYHOW KapTWHE MHpa, paclmpsier u oboOmaer
3HaHUS O JKUBOW INPUPOAE, € OTIMYMTENBHBIX NPU3HAKaX — YPOBHEBOW OpraHM3allUd W 3BOJIOLMNH,
co3gaéT yCIOBUSl JJsl: IO3HAHMSA 3aKOHOB JKMBOM INpHpOAbI, (GopMuUpoBaHUS (YHKLIHOHAIBHON
IPaMOTHOCTH, HaBBIKOB 370pPOBOrO M 0Oe30macHOro obpasza >XU3HH, SKOJOIMYECKOTO MBIIIICHNUS,
LIEHHOCTHOT'O OTHOILIEHMS K KHBOH IIPUPOJE U YETIOBEKY.

Bonbioe 3HaueHue OMOIOTUs UMEET TaKKe A1 PELICHHUs BOCITUTATENBHBIX U PA3BUBAIOIINX 3324
cpenHero ofmero oOpa3oBaHMs, coLMANM3aUUK oOydarommxcs. M3ydyeHue Ouojnoruu obecriedynBaeT
ycinoBust 111 GOPMHUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB,
3CTETHYECKON KYJBTYpBI, CIIOCOOCTBYET MHTETrpalud OWOJOrMYECKUX 3HAHWK C MPEACTABICHUSIMU U3
IpYrux y4eOHBIX MPEAMETOB, B YaCTHOCTH, (U3UKH, XMMUH U reorpaduu. HazBaHHBIC MONOXKEHUS O
MpeAHa3HadYeHUuN ydeOHoro mpeamera «buomorus» coctaBuiIM OCHOBY AJIsl OHNPEAETIEHHUS MOAXOAOB K
0TOOpY U CTPYKTYPHUPOBAHUIO €T0 COAEPKAHUSI, IPEICTABIEHHOTO B IPOrpaMMe M0 OHOJIOTHH.



Ot0op coapepkanust ydeOHoro mnpeamera «buonmorus» Ha 06a30BOM YpOBHE OCYLIECTBIEH C
MO3HLUH KYJIbTypOoCcOOOPa3HOTo MOAX0/a, B COOTBETCTBUHU C KOTOPBIM O0YYarolIrecs: TOJKHBI OCBOUTH
3HaHUS M yMEHMS, 3HAUWMble Ui (OPMHPOBAHUS OOIIEH KyJIbTYphl, ONpPEACISIOINEe aaeKBaTHOE
MOBEJICHUE YeNlOBEKa B OKPYXKAIOIEH MPUPOAHOW cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOM JKWU3HU H
npakTudecko aedrenbHocTH. Oco0oe MecTo B 3TOW CUCTeMe 3HAHUH 3aHUMAIOT DJIEMEHTHI COACPIKaHUs,
KOTOpPBIC CIIY)KaT OCHOBOH Ui ()OPMUPOBAHUS MPEACTABICHHI O COBPEMEHHOM €CTECTBCHHO-HAyYHOMH
KapTHHE MUpPAa U IICHHOCTHBIX OPUEHTALUSX JUYHOCTH, CIOCOOCTBYIOIIUX TYMaHU3aUH OM OJIOTHYECKOTO
00pa3oBaHusL.

CTpyKTypupoBaHHE cojiepKaHusl yaeOHOro Marepruasa B mporpaMme 1o OMOJIOruU OCYIIECTBICHO
¢ y4€TOM MPHOPUTETHOr0 3HAYCHUS 3HAHWUH 00 OTIIMYMTENBHBIX OCOOCHHOCTSIX >KUBOW MPHPOABI, O e
YPOBHEBOW OpTaHW3allii U SBOJIONHMH. B COOTBETCTBHM C 3THM B CTPYKType Y4eOHOro mpeaMera
«buronorus» BIJIEIEHBI CIEAYIONIAE CO/epKaTeNbHbIe JINHIH: «bBromorus kak Hayka. MeTobl HayqdHOTrO
no3HaHus», «Knerka kak Owonormueckas cucremay, «OpraHu3M Kak OHOJIOTHMYECKAss CHCTEMay,
«CucreMa ¥ MHOrooOpasne OpraHM4ecKOro MHpPa», «DBONIONHUS KUBOH MPUPOIBD, «IKOCUCTEMBI H
MPHUCYIIHE UM 3aKOHOMEPHOCTI.

Hens wusyduenuss ydeOHOro mnpenaMera «buomoruws» Ha 0a30BOM YpOBHE — OBIQJICHHE
00yJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKITMOHALHON OpraHU3alliy KUBBIX CUCTEM Pa3HOT0 paHTa
W TpUOOpeTeHre YMEHHI UCIIONb30BaTh OTH 3HAHHS JUISl TPAMOTHBIX JIGHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOU MPHUPOJIBI ¥ PELICHUS PA3IMIHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmxenue 1enw u3ydeHuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
obecrieunBaercsi pelieHrneM CIEAYIOINX 3a/1ad:

OCBOGHHE OOYYaIOMMMHCS CHCTEMBbl 3HAHMH O OWMOJIOTMYECKMX TEOpHSX, YUECHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIaX, CIY)KAIIUX OCHOBOH It (popMHpOBaHMS HpENCTaBICHHUH O
€CTECTBEHHO-HaY4YHOH KapTUHE MHUpPa, O METOJaX HAy4yHOro IO3HAHMSA, CTPOEHHMH, MHOrooOpasuu Hu
OCOOCHHOCTSIX JKUBBIX CUCTEM Pa3HOI'0 YPOBHSI OPraHU3alMM, BBIIAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTUH;

¢opMupoBaHHEe y OOYdYAIOIIMXCA I103HABATENBHBIX, WHTEIUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce aHaJIM3a AAHHBIX O IMYTSIX Pa3BUTHs B OMOJIOIMH HAyYHBIX B3IJISIOB, MICH U
MOJXOZI0B K M3YYEHMIO KMBBIX CUCTEM PAa3HOI0 YPOBHS OpraHM3alUM;

CTaHOBJICHHE Yy OOydarommxcs oOmed KyabTypbl, (PYHKIHOHAIbHOW I'PaMOTHOCTH, pa3BUTHE
yYMEHUIl OOBSICHATD U OLICHUBAThH SBJICHUS OKPY’>KAIOLIETO MUPa >KUBON IPUPOIBI HA OCHOBAHUU 3HAHUH U
OIIBITA, ITOJYYECHHBIX IIPU U3yUEHUU OMOIOTHH;

(dopMupoBaHHe y 00ydyarOmMXCs YMEHUH WIUTIOCTPUPOBATH 3HAUEHHE OMOJIOrMYECKUX 3HAHUH B
MPAKTUYECKON JEATEbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH H
arpoOMOTEXHOIOTHH;

BOCIIUTaHWE YOEXKIEHHOCTH B BO3MOXKHOCTUM TIO3HAHMSA YENOBEKOM JKMBOH  IPUPOIBI,
HEOOXOOUMOCTH OEpeKHOr0 OTHOLIGHWS K HEH, COOMIONEHUS STHUYECKMX HOPM MpPHU INPOBEACHUH
OMONIOrMYECKUX HCCIIEIOBAHNM;

OCO3HaHHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIS MOBBIILIEHUS! YPOBHS YKOJIOTHYECKON KYJIBTYPBI,
1151 GOPMUPOBAHHS HAYYHOIO MHUPOBO33PEHUS;

MpUMEHEHHE TNPUOOPETEHHBIX 3HAHMH W YMEHUH B IIOBCEIHEBHOM JKM3HM [UI OLIEHKH
MOCJIEACTBUN CBOEH NEATENbHOCTH 1O OTHOIIEHHWIO K OKPY)Karollel cpene, COOCTBEHHOMY 3/10pPOBBIO,
000CHOBaHHE U COOIIO/IeHHEe Mep MPOMUIAKTHKHY 3a00IEBaHUH.

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

Hns u3ydeHust Ouonoruu Ha 0a30BOM YPOBHE CpeqHero oOmero oOpa3oBaHUS OTBOXUTCA 68
yacoB: B 10 xinacce — 34 vaca (1 gac B Henenmo), B 11 xiacce — 34 gaca (1 yac B Hezedro).



COJAEPXKXAHUME OBYYEHUSA
10 KJIACC

Tema 1. BuoJsiorusi Kak Hayka.

Buonorust kak Hayka. CBs3b OHONOTHM C OOIIECTBEHHBIMH, TEXHHUYECKMMU U JPYTUMHU
€CTECTBEHHBIMHU HayKaMH, QHUiI0ocopueld, ITUKOW, ICTETUKON 1 TipaBoM. Pons Ouosnoruu B GopMUpPOBaHUN
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucTeMa OMOIOTHYEeCKUX HaYK.

Meronpl MO3HAHUS KUBOW NPUPOABI (HAOMIOACHUE, OSKCIEPUMEHT, OMHCaHWe, H3MEpEHHe,
KJaccU(pUKaIs, MOICIIMPOBAHUE, CTATUCTHYCCKAas: 00pa0dOoTKa JaHHBIX).

JdemoncTpanumn:

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

Tabnuipl 1 cxeMbl: «MeTOIbl TTO3HAHUS KUBOW TPUPOIBIY.

JlabopaTopHble U MpaKkTHYeCcKue padoThl:

[paktuyeckas padora Ne 1. «Mcnonb30BaHNE Pa3TUYHBIX METOJIOB [P U3YUYEHHH OHOIOTHYECKUX
O00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPTraHU3AIUS.

XKusble cucreMbl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTINYHe KHUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIbI.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpas3ue. YPOBHU OpraHHM3aldd OMOCHUCTEM: MOJEKYISPHBIH,

KJICTOYHBIMH, TKaHEBBIN, OpraHU3MEHHBbIN, MOMYJISIIUOHHO-BUI0BOH, 3KOCUCTEMHBIN
(OnoreoLeHOTUYECKHIT ), OMOC(HEPHBI.
JdemoHcTpanun:

Tabnuus! 1 cxembl: «OCHOBHBIE IPU3HAKU XKU3HUY», «Y POBHU OPraHU3ALMU KUBOH IPUPOIBLY.

Oo6opynoBanue: Mmomxens Monekynsl JJTHK.

Tema 3. Xumudeckuii cocTaB U CTPOeHHE KJIETKH.

XUMHUYECKHH COCTaB KIIETKH. XUMHYECKHE DIIEMEHTBI: MaKpO3JIEMEHTBI, MUKPODJIEMEHTHI. Bona u
MUHEpaJbHbIE BEIIECTBA.

@DyHKIMK BOIBI U MUHEPAJIBHBIX BEIIECTB B KieTke. [lonaepskanue ocMoTuaeckoro 6angaHca.

bemkn. CoctaB W cTpoeHHe OCIKOB. AMHUHOKHCIOTH — MOHOMeEphl OenkoB. HesameHuMmble u
3aMEHUMBIE AMHHOKHCIOTH. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPHl OEITKOBOH MOJEKYJIbI
(mepBUYHAsl, BTOPHYHAs, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XHMHYECKHE CBOICTBAa OEIKOB.
buonornueckune QpyHKIINN OETKOB.

depmeHTHI — Ononornyeckrue KatanuzaTopsl. CTpoeHue GepMeHTa: akKTUBHBII LIEHTp, cyOcTpaTHas
cnequduaHocTsb. KopepmenTsl. Butamunpl. Otianunst GepMeHTOB OT HEOPraHMYECKUX KaTaan3aToOpOB.

VYrieBomsl: MOHOCaxapuabl (TIIOKO3a, pubo3a M Je30KcHpubO03a), aucaxapuusl (caxaposa,
JIAKTO3a) U TOHcaxapuIsl (Kpaxmall, TIIUKOTeH, [eJuTioio3a). bruonornyeckne GyHKITNHN yTIIeBOIOB.

Jlumupael: TpuUraUOEepuabl, ¢GochOTUIUABI, CTEpOuAbl. | HapoIbHO-THAPOPOOHEIE CBOWCTBA.
buonornueckne ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOIOB, OCIKOB M JMIHMIOB KaK HCTOYHHKOB
SHEPTUH.

Hyxneunossie kucnorsl: JHK um PHK. Hykneornapl — MOHOMEpbl HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue n ¢pynkuun PHK. Bugst PHK. AT®: crpoenue u pyHkumu.

Hutonorust — Hayka o xierke. Kierounas teopusi — npumep B3aumopeicTBus uaeil 1 GpaxkToB B
HAy4YHOM ITO3HaHUHU. METObI H3y4YEeHUS KIICTKH.

Knerka kak menoctHas »xuBasi cucrema. OOmMe NpPU3HAKK KIETOK: 3aMKHYTas HapyXHas
MemOpana, monekynsl JJHK xak renernueckuii anmapar, cucteMa CHHTe3a Oefka.

Tumbl  kJeTok:  dykapuoThueckass W npokapuornyeckas.  OCOOEHHOCTH  CTPOCHUS
npokapuoTuueckor knerku. Kinerounas crtenka Oakrepuil. CTpoeHHME 3SYKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIAMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHON KIIETKH.



[loBepxHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTEHKa, [JIUKOKAJIUKC, HX (QYHKIUH.
[Ina3matnueckas memOpana, e€ cBoiictBa 1 ¢pyHkuuu. L{utonnazma u e€ opranonnsl. OgHOMEMOpaHHbIE
opranouabl kierku: OIIC, ammapat [ombmku, nmzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHJpUH, MacTuabl. [Iponcxoxaenne MUTOXOHAPHHA U miacTtua. Buasl minactun. HememOpaHHbIE
OpPraHOW/bl KJIETKU: PUOOCOMBI, KIETOUHBIH LEHTP, IEHTPUOIH, PECHUYKH, >KIYTUKUA. DyHKINH
OpraHOMJIOB KJIETKU. BritoueHus.

SAnpo — perynatopHblii 1eHTp kierku. CTpoeHue sapa: siepHas 00O0JIOuKa, KapHoIiazMma,
XPOMATHH, S/IPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIETKE.

JdemoncTpanumn:

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

Huarpammsbl: «Pacrnpesenenne XMMUYECKUX 3JEMEHTOB B HEXMBOM mpupojae», «Pacnpenenenue
XUMHAYECKUX DJIEMEHTOB B )KHBOH MTPUPOLIE.

Tabmuuet n cxemsl: «l[lepuoguueckasi TaOMUIA XUMHYECKUX AJIEMEHTOB», «CTpOEHNE MOJIEKYIIbI
BoIb», «buocuHTe3s Oenka», «CTtpoeHne Monekyibl Oenmkay, «CTpoeHue QepmeHTtay, «HykienHOBbIE
kuciotel. JIHK», «Ctpoenmne monexynbsl AT®y», «CTpoeHHE 3YKapHOTHYECKOW KIeTKu», «CTpoeHue
JKUBOTHOM KJIETKN», «CTpoeHWe pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUUECKON KIIETKUY,
«CTtpoeHnue siapa KIEeTKN», «YTIeBOABD, «JIumumb.

O6opymoBaHUE: CBETOBOM MHUKPOCKOI, 000pyA0BaHUE IS MPOBEACHUS HAOIIOACHUN, H3MEPEHU,
9KCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, JKUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble M MpaKTHYeCKHe PadOThI:

JlaGopatopHas pabora Ne 1. «/3ydeHne KaTaauTHYECKOW aKTUBHOCTH ()EPMEHTOB (HA MpUMEpe
aMUIIa3bl WK KaTaasbl)y.

JlabopaTtopHas padora Ne 2. «M3ydeHue CTpOCHUS KICTOK PACTCHHM, )KMBOTHBIX U OaKTEpUU 101
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOIPENapaTax u X OIMHCAHUE).

Tema 4. )KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa0OMu3M. AccHMIIIANMS (TUTACTHYECKA OOMEH) W TUCCHMUIISIINS
(’HEpreTHUecKnii 00MEH) — JBE CTOPOHBI SAMHOTO Mpoilecca Merabomn3Ma. Poib 3aKOHOB cOXpaHEHUS
BEIIIECTB 1 PHEPTUH B IOHUMaHUH MeTaboIu3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOMHEBIN B TeTepoTpOodHEIH. POk (hepMEHTOB B 0OOMEHE BEIIECTB U
MIpEBpAIIEHNN YHEPTUN B KIIETKE.

®otocuuTe3. CBeroBas u TeMHOBast (a3wl porocuHTe3a. Peakimu portocunaTesza. DhdekTHBHOCTH
(orocunTe3a. 3HaUeHne (HOTOCHHTE3A IS KU3HU Ha 3emie. BnusHue yciaoBuii cpenbl Ha pOTOCHHTES U
CHOCOOBI MTOBBIIIIEHHS €0 MPOXYKTHBHOCTH Y KYIbTYPHBIX PACTCHUH.

XemocrHTe3. XeMOCHHTe3UpyoIe Oakrepun. 3HaUYeHNe XEMOCHHTE3a IS )KU3HH Ha 3eMITe.

OHeprernyeckuii oOMeH B KileTke. PaciieriieHue BeIIecTB, BBIIENEHHE U aKKyMYJIHPOBaHUE
SHEPTUH B KJIETKe. DTallbl Heprerudeckoro oomena. ['nmmkomms. bpoxkenne u ero Bunmbel. KucmopomgHoe
OKWCIIEHWE, WIN KierouyHoe apixaHue. OkuciutenbHoe Qochopuinpoanue. IPHEeKTUBHOCTH
JHEPTeTUYECKOr0 OOMEHA.

Peakuun matpuuHoro cuHTtesa. I'eHernmueckas mHpopmanus u JIHK. Peanmnzanus reHermueckoi
nH(opMaruu B Kierke. | 'eHeTnueckuit Ko 1 ero cBoiictBa. TpaHckpumus — MatpuuHbiid cuHTe3 PHK.
Tpancnsammst — OuocuHTe3 Oenka. Dtambl TpaHcusmuu. KomupoBaHne aMUHOKHCIOT. Ponbk pubocoM B
OnocuHTE3E OENKAa.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mctopusi otkpeitusa BupycoB (. WM. MBanoBckuit).
OcobeHHOCTH CTPOEHUSI U KU3HEHHOT0 IUKIa BUPYCcOB. bakrepuodaru. bonesun pacreHni, >)KUBOTHBIX U
4eloBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonepunmra yenoseka (BMY) — Bo3Oynurens CIIN/a.
OOpatHasi TpaHCKpHIIIMs, peBepTasa W HHTerpasa. llpodumnaktuka pacnpocTpaHeHUS BHUPYCHBIX
3a00IeBaHuil.

JdeMoHcTpanmnu:



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

Tabmuupsl 1 cxembl: «Tumbel nutaHus», «Meraboau3am», «MHUTOXOHAPHS», «DHEPreTHYeCKUi
obmen», «Xmoporutacty, «Porocuntes», «Crpoerne JHK», «CtpoeHne u (HyHKIMOHUPOBAHUE TeHAY,
«Cunrtes Oenka», «l'eHernueckuii koay, «Bupyce», «bakreprodarn», «CTpoeHre W KU3HEHHBIA LUKI
Bupyca CIINa, 6akrepuodaray, «Permmmkanus JJHK».

Oo6opynoanue: monenu-aniuivkanuu «Y apoenue JTHK u Tpanckpunmmsy», «buocuHTes Oemkay,
«CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PazmHoOkeHMe M MHANBUAYATbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslit [uKI, WM )KU3HEHHBIN UK KieTku. MHaTepdasza u murtos. [Ipomecchl, mpoTekaromye
B uHTepdase. Permkanus — peakuust matpuanoro cuatesza JJHK. Ctpoenne xpomMocom. XpoMOCOMHBIH
Ha0Op — KapuoTHI. JIUMIONIHBINA U TaIUIOUTHBIH XpOMOCOMHbBIE Ha0OpEl. XpoMaTusl. Llutonornyeckue
OCHOBBI Pa3MHOKEHHUA U MHAWBUYaJIbHOTO Pa3BUTHS OPTaHHU3MOB.

Henenne xnerkn — muro3. Cragum mutosa. [Iporecchl, mpoucxofsimiye Ha pa3HbIX CTaauAX
MHTO3a. BHONOrnyeckuii CMbICI MUTO3a.

[IporpamMmupyemast THOENb KJIETKH — aroMTO3.

@opMBl pa3sMHOKEHHS OpPTaHU3MOB: O€crolioe W TMoNioBoe. Buapl Oecroioro pa3MHOXKEHHS:
JIeTICHWe HaJBoe, IIOYKOBAaHWUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTATHBHOE
pasMHOXeHHe. VIcKyccTBEHHOE KIIOHHPOBAHHUE OPTaHU3MOB, €I'0 3HAYCHHE IS CENTEKIUH.

[TonmoBoe pa3MHOXKEHNE, €ero OTINYHS OT OECIIOOTO.

Metio3. Ctaguu meito3a. IIporeccsr, mpoucxosmue Ha cTagusx Meiosa. [loBeneHne XxpoMmocoM B
Mero3e. KpoccnHrosep. buonoruueckuii CMbICI M 3HaUEHHE MEHO03a.

I'amertorenes — mpoiiecc 00pa3oBaHUs IOJOBBIX KIETOK Y JKUBOTHBIX. [lojoBbIe >xenesbl:
CEMEHHUKH ¥ snuHukr. OOpa3oBaHUE U Pa3BUTHE ITOJIOBBIX KJIETOK — raMeT (CIIepMaTO30m/ I, SSUTIEKIICTKA)
— cmepMmaTtoreHe3 M oBoreHes. (OCOOGHHOCTHM CTPOEHHUS SIMLEKIETOK W CIIEPMAaTO30MJI0B.
OmnnonorBopenue. [laprenorenes.

NuanuBuayanpHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (AMOpHOreHe3). ITalrbl
SMOpPHOHANIBHOTO PA3BUTHS y TIO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHWE, TacTPyJISALuUs, OpPTraHOTeHE3.
[locTamOpuonanbHOe pas3BuThe. TUNBI  MOCTAIMOPHOHAIBHOIO  Pa3BUTHUSA: HPAMOE, HENpsSIMOoe
(TmanHOYHOE). BimstHME cpenpl Ha pa3BUTHE OpraHU3MOB, (PaKTOPhI, CIOCOOHBIE BEI3BIBATH BPOXKIEHHEIC
YpPOZICTBA.

Poct n pasButne pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHHUE CEMEHH, CTaguu
pa3BUTHAL.

JdemMoHcTpanum:

Tabmumper 1 cxembl: «DOpMBI pa3MHOXKEHHS OPTaHU3MOBY», «J|BOHHOE OIIIONOTBOpPEHHE Y
IIBETKOBBIX pacTeHHi», «BereratmBHOe pa3sMHOXKEHHE pacTeHU», «JleleHne KieTku OakTepuiiy,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Kierounbsii mukmy, «Pemmukanus JHK»,
«Muroszy», «Meito3y», «IIpamoe u Henpsamoe pa3BuTue», «l'aMerorenes y MiIeKONUTAIONMX U YETIOBEKaY,
«OCHOBHBIE CTaIMN OHTOT€HE3aY.

OObopynoBaHue:  MHKPOCKON,  MHKpomnpenapaTsl  «CrepMaTo3ouipl  MIIEKOIUTAIOIIETOY,
«Sliinexerka MiekonurTarouero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas MOJENb-
amuakanus «/lenenne kmerkuy», monens JIHK, Mogens meradasHoit XpOMOCOMBL.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopnas padora Ne 3. «HaOnronenne MuTo3a B KJIETKaxX KOHYMKA KOPEIIKA JyKa Ha TOTOBBIX
MUKpoOIIpenapaTax.

Jlaboparopuass pabGora Ne 4. «/3ydeHue CTPOGHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacnencTBeHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTukH. VcTopusi pa3BUTHS T€HETUKU. Poib LUTONOTMU M 3MOPHOIOTMU B
CTaHOBJICHUM T€HETHKH. BKiag poccHilCKMX M 3apyOeXKHBIX YUEHBIX B Pa3BUTHUE T€HETUKU. MeTopbl



TCHETHKH (TMOPUAONOTHYECKUH, IUTOTCHETHYECKHH, MOJEKYIsIpHO-TeHeTndeckuii). OCHOBHBIE
TeHETUYECKHE OHATHUS. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMas B CXEMaxX CKpEIMBaHUM.
3aKOHOMEpPHOCTH HacleJOoBaHUsl MPU3HAKOB, ycTaHOBIeHHBIe I'. Mennenem. MoHornbpumHoe
CKpelInBaHue. 3aKOH €ANHO-00pa3usi THOPUAOB MEpBOro mokoneHus. [IpaBuno 1oMUHUpPOBaHUA. 3aKOH
pacIeruieHus: Ipru3HakoB. [ unore3a 4ucTorsl ramer. [logHoe 1 HEMOITHOE JOMUHUPOBAHHE.

JurnbpuaHoe ckpenpBanue. 3aKOH HE3aBUCUMOTO HAaCIeJOBaHUS Mpu3HakoB. L{uTorenernueckue
OCHOBBI ~ AMTHOPHIHOTO  CKpEUIMBaHWS.  AHamu3upylollee  cKpelmuBaHue.  Vcmonb3oBaHue
AHATM3UPYIOLIET0 CKPEIIMBAHUS ISl ONIPE/ICIEHUS TCHOTHIIA OCOOH.

CueruieHHOe HaclienoBaHue npusHakoB. PaGora T. MopraHa mo CIEMICHHOMY HAacCJEIOBaHUIO
reHoB. HapyieHnue crieruieHust reHOB B Pe3yiibTaTe KPOCCUHIOBEpPA.

XpoMocoMHas TEOpHs HACIIEACTBEHHOCTH. | eHeTHIecKe KapThl.

I'enetnka moma. XpOMOCOMHOE OIpeAeieHne Tmoja. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omoramerHsle 1 reTeporaMeTHbsle Opranu3Mel. HacnenoBanue npu3HakoB, CLHEIUIEHHBIX C MTOJIOM.

N3menunBocTs. Buipl M3MeHUMBOCTH: HEHAcleICTBEHHas W HaciencTBeHHas. Pomb cpenbl B
HEHACJEICTBEHHON U3MEHYUBOCTU. XapakTepucTuka MO (PHUKAIMOHHON U3MEHYUBOCTHU.
BapuaunonHelii psng v BapuanuoHHas Kpusas. Hopma peakuumm npusHaka. KonudecTBeHHbIE H
Ka4yeCTBEHHbIE IPU3HAKU 1 UX HOpMa peakiuu. CBoHCTBa MOJM(PHUKAIIMOHHON H3MEHINBOCTH.

HacnencrBeHHas1, Wiy reHOTUITUYECKAs], N3MEHUYUBOCTh. KOMOMHATHBHAS H3MEHYNBOCTE. Meiio3 u
MOJIOBOM TPOLIECC — OCHOBAa KOMOWHATWBHOW W3MEHYMBOCTA. MyTanpoHHAas HW3MEHYHUBOCTb.
Knaccudukammss Myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacTora W TPHYMHBI MYTaIUil.
MyrarenHble (QakTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEJACTBEHHOW u3MeHumBocth H. .
Baswiosa.

BHesnepHas HacIIENCTBEHHOCTh U N3MEHUYNBOCTb.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T'CHETHKH YEJIOBEKA!
TCHCAIOTHUECKUHA, OJIM3HEOBHIN, ITUTOTCHETHUECKHH, OMOXUMHUYCECKUN, MOJEKYISIPHO-TCHETHICCKUH.
CoBpeMeHHOE ompejelieHHe TeHOTUIIA: II0JHOI'€HOMHOE CEKBEHHPOBAaHHE, I'€HOTUIIMPOBAHUE, B TOM
gucie ¢ moMmonisio ITLP-ananuza. HacinencrBenHble 3a001€BaHUS YeIOBEKa: TCHHbIC 00e3HU, OOJIE3HH C
HACJICICTBEHHON IPEAPacIONOXKEHHOCThIO, XPOMOCOMHBIE Oone3HH. CoMaTHUecKHe U TeHepaTHBHBIC
myrtanuu. CtBonoBble KieTkH. IIpuHImnbl 310poBOro obpasa >KW3HU, TUATHOCTUKU, NPOMUIAKTUKA U
JICYCHUSI TeHETHUYECKUX Oone3Held. MenuKo-reHeTuuecKoe KOHCYIbTHPOBaHHE. 3HAUeHNE MEIUIMHCKOM
TEHETHKH B IIPEIOTBPAILCHNH 1 JICUCHUU TeHETHUECKHX 3a00/IeBaHUN YEIIOBEKa.

JdemoncTpanun:

[optpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuit,
H. Y. BaBunos.

Tabmuue! n cxembl: «MOHOrHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOrCHETHYEeCKass OCHOBa», «3aKOH
pacuielUIeHus] M €ro LUTOr€HeTHYecKas OCHOBa», «3aKOH 4YHCTOThI ramer», «lurubpuanoe
cKpenBaHuey, «L{utonornueckre OCHOBBI TUTHOPHUIHOTO CKpEIIUBaHM, «Meio3y, «B3anmonelicTBre
aJUIENBHBIX TEHOB», «l'eHeTHyecKne KapThl PAaCTCHHH, JKHBOTHBIX M 4YENOBEKa», «l'€HeTHKa Ionay,
«3aKOHOMEPHOCTH HAacCIJIEJOBaHHS, CLEIUIEHHOIO € MOIoM», «KapHOTHIBI 4YenoBEKa W >KMBOTHBIXY,
«Bugpl m3MeHumBocTH», «MomuduKalMoHHAs HW3MEHYUBOCTH», «HacnemoBanue pesyc-dakropay,
«['enernka rpynn KpoBu», «MyTallMOHHAs H3MEHUYNBOCTDY.

Ob6opynoBanue:  Moxenu-anmmMkanun — «MoHoruOpuaHoe — ckpemuBaHue»,  «Henonnoe
JOMHUHHpOBaHHe», «uruOpuanoe ckpemmBaHue», «llepekpécT XxpoMocom», MHKPOCKON U
MuKponpenapar «/posoduna» (Hopma, myranuu (HOpMBI KPbUILEB U OKPAcKH Tena), repoapuil «'opox
ITOCEBHOM.

JlaGopaTopHble M NpaKTHYeCKHe PadoOTHhI:

JlaGoparopuass pabora Ne 5. «l3ydeHue pe3yapTaToB MOHOTHOPUIAHOTO W JUTHOPHIHOTO
CKpELIMBaHUS y Ip030(QUIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuast pabora Ne 6. «M3ydueHne MOAUQUKAIMOHHOW H3MEHUMBOCTH, HOCTPOCHHE
BapHAlMOHHOTO pAJia U BapHallMOHHON KPUBOI.



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

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

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuusi Kak Hayka W IIpolecC. 3apoXkJeHUE CeleKUnu U jaoMectukauusa. Yuenne H. U
BaBuioBa o0 1EHTpax TPOUCXOXKAECHUS ¥ MHOrooOpasusi KyJlbTypHBIX pacTeHHid. LleHTphI
MIPOUCXOXKICHHS IOMAITHUX KUBOTHBIX. COpT, TOPOAA, IITaMM.

CoBpeMeHHBIE METOBI CelIeKIMU. MaccoBbBIi U HHAMBHIYANbHBIH OTOOPHI B CENEKIUN PacTeHUH
u xKUBOTHBIX. OleHKa dKcTepbepa. Bbiu3kopoicTBeHHOE CKpelMBaHWe — MHOpuAuHT. Ywucras JUHHA.
CKpellMBaHWe YUCTBHIX JMHMNA. [ereposuc, wnm rHOpuaHas cuia. HepoJacTBEeHHOE CKpElIMBaHHE —
ayropumunar. OtnanéHHas ruOpuansanust U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W MOJydYeHHe
MTOJTUTUIONI0B. JIOCTH)KEHUS CeNeKIINN PaCTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacip TMPOM3BOACTBA. ['eHHas WHXKEHepHs. OTambl CO3JaHUS
pexomOunanTHOW JIHK m TpancreHneix opranuzmoB. Kierounas mHxeHepus. KierouHble KyJIbTYpHI.
MUuKpOKIOHaJIBHOE pa3MHOXEHUE pacreHui. Kinonuposanue BBICOKOIPOAYKTHUBHBIX
CENTbCKOXO03HCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE M ATHYeckhe mpoOiiemMbl. MO — reHeTHuYecKu
MOIU(UIIMPOBAHHBIE OPTaHNU3MBI.

HeMoHcTpanuu:

IToprpersi: H. U. BaBuiios, . B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHoB.

Tabmuiel 1 cxembl: KapTta «LleHTpbl POUCXOXKIECHHUS M MHOTO0Opa3usl KyJIbTYpHBIX PaCTEHHID»,
«I[lopompl nOMamHMX JKMBOTHBIX», «CopTa KYIbTYpHBIX pacTeHmit», «OTnanéHHas TUOpHAN3ALND»,
«Paborer akagemmnka M. ®. HpanoBay, «[lomumionaus», «OO0bekTsl OmoTexHOMOrum», «Kierounsie
KYJIBTYpBI H KIIOHHPOBaHHUeE», «KOHCTpyHpOBaHNE U IEPEHOC T'€HOB, XPOMOCOM.

OO6opynoBaHue: MyJSDKU IUIOJOB U KOPHEIUIONOB OUKUX (POPM U KYJIbTYPHBIX COPTOB PAaCTEHHUH,
repbapuii «CebCKOX03sHCTBEHHBIE pACTCHUSD.

JlaGopaTopHble U NPpaKTHYECKUE PadOThI:

Okckypeust «OCHOBHBIE METOAbl U JOCTHIXKEHMS CEJNEKUUH pacTeHUHl U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, IVIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN YUacTOK, B TEIUNINYHOE XO3SHCTBO,
71ab0paTOPUIO arPOYHUBEPCUTETA WIIH HAYIHOT'O IIEHTPA)».

11 KJIACC

Tema 1. JBoJIIOLIUOHHASA OHOJIOTHS.

[IpenmockTkn BOSHUKHOBEHHUS 3BONIONHOHHONW TEOPUHU. DBONIONHMOHHAS TEOpUs W €€ MECTO B
Oouonornu. BnusiHre 3BONIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBuzerenscTBa HBOMIONUHU. llameoHTONMOrHYecKre: IOCIEAOBATENBHOCTD IIOSBICHUS BHUIOB B
MaJICOHTOIOTMYECKON JIETOIMCH, TIepexoaHble popmbl. broreorpadudeckne: cXoAcTBO U pa3nuuue GayH
1 (hJI0p MaTEpPUKOB U OCTPOBOB.

OMOproNorHYeckne: CXOICTBA W pas3iNuuus SMOPHOHOB pPAa3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENTPHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTHYHEIE, PYIMMEHTApHBIE OpPTaHBlI, aTaBH3MBI.
MonekynsapHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACIEICTBEHHOCTH W OCHOBHBIX
MeTabOMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. apsuHa. Ilpennockiiki BO3HUKHOBEHHS IapBUHU3MA. JIBUXKyIIme
CHJIBI 3BONONMK BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOKEHHE IIPH OTPaHWYEHHOCTH DPECypCOB,
HeolpenenéHHas U3MEHYHBOCTh, OOpPh0a 3a CyIECTBOBAHUE, €CTECTBEHHEIN OTOOD).

Cunrernueckas Teopus dBomonuu (CTD) u €€ 0OCHOBHBIC TIOTOXKESHHS.

MuxkpoaBomtonus. [lomynauus kak equHULA BUA U SBOJIOLINH.

JBwxkymue cwibl ((akTopbl) SBONIONHMH BUAOB B Tpupoae. MyTallMOHHBIH TIpoliecc U
KOMOWHATHBHAs N3MEHYMBOCTD. [lomy nsiinoHHbIe BOHEI U Jpeiid) reHoB. M30msmus u MUrpanus.

EctecTBennsIii 0T00p — HanpaBstonmi (GakTop IBOTOIUN. DOPMBI €CTECTBEHHOT'O OTOOpA.



[IprucnocobneHHOCTs OPraHM3MOB Kak pe3yibTaT dBoionHMU. [IpuMepsl mpucmocoOneHuit y
Oprann3mMoB. ApoMop(}O3bl U UANO-a AN TALIH.

Bung w BugooOpazoBanme. Kputepun Buma. OcHoBHbIe (QOpPMBI  BHAOOOpa30BAHUS:
reorpaduyeckoe, IKOIOrHIeCKOe.

MakposBomtorsi.  DopMbl  DBOMIOUMHU:  (QUIETHYECKas, TUBEPTEHTHAs, KOHBEPreHTHas,
napasienbHas. HeoOpaTHMOCTb BONIOLNH.

[IporcxoxkeHre OT HeCTEeNUAIN3UPOBAHHBIX TIpenKoB. I[Iporpeccupyromas Crernuann3amnus.
AnanTuBHas pagualus.

JdemoncTpanun:

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

Tabmuupel 1 cxembl: «Pa3BuTHEe OpraHWYecKoro Mupa Ha 3emiie», «3apOoAbIIU MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl OoppOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIN 0TOODY,
«MHoroobpa3zue COpTOB  pacTeHui», «MHoroobpasue TMOpoJ  KHUBOTHBIX»,  «llomymsuumny,
«MyTaloHHass HM3MEHYHMBOCTE», «ApoMopdo3bl», «Wanoamanramum», «OOmas JereHepanus,
«/IBmwxymue cunbl 3Bomronuny, «Kaprta-cxema mapmpyra myremectBus Y. lapsuHay, «bopnba 3a
cymectBoBanue»,  «[IpucrmocobieHHocTh — opraHu3moB», «['eorpaduyeckoe  Bug00OpazoBaHHEY,
«IKOJIIOTHIECKOE BHI000Pa30BAHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IUMYHBIMU THITAMH OKPACKH, HAOOp TUIONOB U CEMSH,
KOJIJICKII S ((HpI/IMepI)I 3alIUTHBIX HpPICl'[OCO6J'[eHHI71 Y XKUBOTHBIX», MOICIIb «OcHOBHEBIE HampaBJICHUA
3BOIIOLIMNY, 00BEMHAA Moienb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduueckas xapra mupa, Komwiekius «PopMbl COXpPAaHHOCTH HCKOMAEMBIX KHUBOTHBIX H
pactenuit»y, wMojenp ammukamus «IlepekpécT XpoMmocom», BIaxHble Tmpenapatbl «Pa3Butue
HacekoMoro», «Pa3Butue JIsArymku», Mukponpenapar «/posopuna» (Hopma, myraiuu ¢GopMbl KPbUILEB
U OKpacCKH Tena).

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

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

JlaGopatopHas padora Ne 2. «Ommcanue IPUCIOCOOIEHHOCTH OpraHW3Ma M €€ OTHOCHTEIILHOIO
XapakTepar.

Tema 2. Bo3HUKHOBeHHe ¥ Pa3BUTHE *KM3HU HaA 3emJe.

JloHay4HbIE IPEACTABICHNS O 3aPOXKICHUN KU3HU. HaydHble rUmoTe3bl BO3HUKHOBEHUS )KU3HHU Ha
3emite: abWoreHe3 U MaHCIIEPMUsL. XUMHUYECKas dBOIIONHsI. AOHOTeHHBIN CHHTE3 OpraHUNYECKUX BEIIECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTATbHOE MOATBEPKICHNE XUMHUECKON 3Bomonny. HavanpHele 3Tansl
ouonornueckorr sBomonuu. lumoresa PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHUE MPOTOKIETKU. IlepBhie kieTkn M ux sBomouus. PopMUpOBaHME OCHOBHBIX TI'PYII
XKHUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie o 3paM u nepuoaam. Katapxeil. Apxeiickast U MpOTEPO30MCKas IPBbI.
[laneozoiickass »spa u e€ TepUOmbl: KEMOPHICKHHA, OPJOBUKCKWH, CHUIYPHICKHHA, JIEBOHCKHI,
KaMEHHOYT OJIbHBIN, TEPMCKUH.

Me3o3oiickas 3pa u €€ nepuoibl: TPUACOBBIM, FOPCKUM, METOBOM.

Kaitno3olickas 3pa u e€ nepuo/ipl: NajieoreHoBblil, HEOr€HOBBIN, aHTPOIOT€HOBBIH.

XapakTepucTUKa KIMMaTa W TeOJOrM4eckux mpoueccoB. (OCHOBHBIE 3Tambl  HBOIIOLUHU
PacTUTENBHOTO M XKUBOTHOrO Mupa. Apomopdo3sl y pacteHuil u >KuBOTHBIX. [losiBeHue, pacuser u
BBIMHPaHHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHHe 3Boonrd. OCHOBHBIE CHCTEMAaTHUECKHE TPYIIIBI
OpraHU3MOB.

OBomtonys yenoBeka. AHTPOMOJNOTUs Kak Hayka. Pa3BuTHe NpeAcTaBIEHHH O MPOUCXOXKICHUH
4yenoBeka. Meroabl M3ydyeHHs aHTpornoreHe3a. CXOACTBa W Pas3iMuMsl YEIOBEKa W OKUBOTHBIX.
CucremaTHyecKoe MOJI0KEHUE YETOBEKa.



Hewxkymme cunsl (paxTopsl) aHTponorenesa. HacnencrBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH
oT60p. OOIIeCTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy/a, MBILIUICHNE, PEUb.

OcCHOBHBIE CTaJMM U BETBU HBOJIOLMHU YEIOBEKAa: aBCTPAIONUTEKH, YenoBek yMmensid, YemoBek
npamoxoasamuii, YenoBek HeaHIepTalbCckui, YenoBek pa3yMHbId. Haxonku HCKOMAeMbIX OCTATKOB,
BpeMsl CYIIIECTBOBAaHMSI, 00JIaCTh PACIIPOCTPaHEHHsI, 00BEM FOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPY/IHS.

UenoBeueckue pacbl. OCHOBHBIC OOJNBIIME pachkl: eBporneouaHas (eBpasuiickas), HErpo-
aBcTpalougHas (3xBaTOpHANBHAN), MOHTI'OJIOHTHAs (a3maTcko-aMepHKaHCKas). YepTel
MPHUCIIOCOOJICHHOCTH TIPE/ICTABUTENECH YeIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBaHHS. EIUHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpanumn:

IToptpersi: @. Pemn, JI. [Mactep, A. W. Omapun, C. Muiep, I'. FOpwu, Y. JlapBus.

Tabnuipl U cxembl: «BosnukHoBenre CONHEYHOU CHUCTEMBI», «Pa3BUTHE OPraHUYECKOrO MHUPay,
«PactutenpHas knerka», «KuBorHas kierkay, «lIpokapuornyeckas kierkay, «CoBpeMeHHas cCHCTeMa
OpraHuyueckoro Mupa», «CpaBHEHHE aHATOMHUYECKAX YepT CTPOSHHS YEIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTHYECKUX HAXOJOK TMPEJKOB COBPEMEHHOI'O YEJIOBEKay,
«/IpeBueitme noau», «IpeBaue moan», «IlepBbie coBpeMeHHbIE 1011y, «HenoBeuecKue pach».

O6opynoBanue: Myishku «IIporcxoxaeHne denoBeka» (OFOCTHI aBCTPAIIONUTEKA, MMUTEKAHTPOIIA,
HeaH/epTajblla, KPOMaHbOHIIA), CIETIKH WM N300pakeHnsT KaMEHHBIX OpYIWi MEepBOOBITHOTO YEIOBEKa
(kaMHU-YOIIIIEpBI, pyOuIIa, ckpediia), TeoXpOHOIOrnIecKas Tabnuma, Koekius «DopMbl COXpAaHHOCTH
HCKOITaeMbIX )KHBOTHBIX M PACTEHUII.

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

IIpaktnueckas pabora Ne 1. «/M3ydeHHe HCKOMaeMBIX OCTAaTKOB PACTEHWH M JKUBOTHBIX B
KOJITIEKITUSX).

OKCKypcus «OBOJIONMS OPTaHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM HWIIH
KpaeBemIIeCKUN My3eit).

Tema 3. Opranu3msbl 4 OKpy:Kalas cpeaa.

OKkonorug Kak HayKa. 3ajadd M pasfeibl IKOJOTHU. METOIBI HKOIOTHYECKHX HCCIETOBaHUM.
DKOIIOTHYecKoe MUPOBO33PEHNE COBPEMEHHOT'O YEIOBEKa.

Cpensl oOUTaHNS OPTaHU3MOB: BOJHAS, HA3eMHO-BO3 TyIIIHAS, TIOYBEHHAS, BHYTPHOPTaHU3MEHHAsL.

Oxojorndyeckne  ¢dakTopel. Kimaccudukarmus — 3KOMOTHYECKHX — (PaKTOpOB:  aOMOTHUYECKHE,
OMOTHYECKUE U aHTPONOTeHHbIE. JlelicTBrE SKOIOTHYeCKUX (PaKTOPOB HA OPTaHU3MEL.

Abuorndeckne (GakTOpPBI: CBET, TeMIleparypa, BIaXHOCTh. PDortomepuommsMm. llpucnocobnenns
OpPTaHHU3MOB K JIEWCTBUIO a0OMOTHYECKUX (DaKTOpOB. bromornueckmne puTMblL.

buotnueckue ¢akropsl. Buasl OHOTHYECKHX B3aWMOJEHCTBHNA: KOHKYPEHIIUS, XUITHAYECTBO,
cumbro3 u ero ¢opmsel. [lapasutusm, Koomeparus, MyTyanau3M, KOMMEHCAIH3M (KBapTHPaHCTBO,
HaxJICOHWYEeCTBO). AMEHCanu3M, HEUTpanu3M. J3HaueHHe OHOTHYECKHX B3aUMOACHCTBUH  Iis
CYIIIECTBOBAHUS OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIIOTHYECKUE XapPaKTEPUCTHKH MOy saui. OCHOBHBIE TIOKA3aTeNH TTOMYJISIIH: YACICHHOCTS,
IJIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTB, MIPUPOCT, MUTpaIws. JJMHAMHKa YMCIEHHOCTH TOIMYJISIUN U €
peryIsnus.

JdemMoncTpanum:

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

Tabmumpr u cxembl: kapra «l[Ipupomasie 30HBI 3emmu», «Cpembl OOWTaHHUS OPTAHHU3MOBY,
«Doronepuoausm», «llomymsamumn», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJISIUUU WH(Y30pHH-
TyQenbkny», «llumessie menuy.

JlaGopaTopHble M NpaKTHYeCKHe PadoOTHhI:

JlabopatopHas pabora Ne 3. «Mopdonorndeckie OCOOSHHOCTH PACTEHH W3 Pa3HBIX MECT
OOUTaHWUS.

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

[Ipaktuueckas padora Ne 2. «[logcdér mIOTHOCTH MOMYJISILMKA Pa3HBIX BUAOB PACTCHUI.



Tema 4. CoobmecTBa 1 3KOJTOTHYECKHE CHCTEMBI.

CoobmiectBo oprann3mMoB — OuoreHo3. CTpyKTypbl OMOIEHO3a: BWAOBAas, MPOCTPaHCTBEHHAS,
Tpoduueckas (mumeBas). Bunsi-nomuaanTel. CBs3u B OHOIIEHO3E.

OKkonoruuecknue cucrembl  (3kocuctembl). [lonatme 00 dKocucteMe W OHOreoleHo3e.
OYHKITMOHAIbHBIE KOMIIOHEHTHl SKOCHUCTEMBI: TMPOJYIEHTH, KOHCYMEHTHI, PeayleHThl. KpyroBopor
BEIIECTB M IOTOK DHEPrHMU B dKOcUCTeMe. Tpoduueckue (MHINEBBIE) YPOBHU DKOCHCTEMBI. [IuieBbie
uenu U cetd. OCHOBHBIE MOKA3aTeN dKOCUCTEMBI: OMoMacca, MPOAYKIHUSI. DKOJIOTHYECKUE MTHPAMHUJIBL:
MPOAYKIIUHU, YACICHHOCTH, OnoMacchl. CBONCTBA SKOCHCTEM: YCTONYMBOCTh, CAMOPETYJIAIUS, PA3BUTHE.
Cyxkueccus.

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

AHTpONIOT'eHHBIE  3KOCHCTEMBI.  ATpOdKOCHCTeMBI.  YpOoskocucTeMbl. buonormueckoe u
XO03UCTBEHHOE 3HAUEHHE arpo3KOCHCTEM U YPOOIKOCHCTEM.

BuopasnooOpasue kak QaxTop ycroiuuBocTH d3KocucTeM. CoxpaHeHHE OHOJOrHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenne B. W. Bepraackoro o 6uochepe. I'panumsbl, coctaB u crpykrypa ouochepsl. Kusoe
BemiectBO U ero ¢yHkmuu. OcobeHHocTH OHOChephl Kak II00aTbHOH AKOCHCTEMbI. JIMHaAMHUYECKOe
paBHOBecHe 1 oOpaTHas cBs3b B Ouocdepe.

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

UenoBeuectBo B Ouochepe 3eMian. AHTPONOreHHbIe H3MeHeHHs B Ouocdepe. [nodanbHbIC
AKOJIOTUIECKHE TPOOTIEMBI.

CocyiiectBoBanue mOpupoisl u deiaoBedectBa. CoxpaHeHue OHOpasHOOOpasusi Kak OCHOBa
ycroitunBocTr Omocdepsl. OcHOBa paliOHAIBHOTO VYIIPABICHHUS MPHPOJHBIMH peCcypcamMH W WX
rcnonb3oBanue. JlocTrKeHnst OMOJIOTHH U OXpaHa IPUPO/IBI.

JdemoHcTpanun:

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

Tabmumpr w cxembl: «llumeBbie menm», «buomeHo3: coctaB u CTpyKTypay», «llpupomgHsie
coobrmrecTBay, «llemn muTaHU», «IKOIOrHUecKas mupamMuaa», «brocdepa u demoBek», «IKOCHUCTEMA
IIFPOKOIMCTBEHHOTO Jieca», «JKOCHCTEeMa XBOWHOro yeca», «broreHo3 BomoéMayn, «ATpPOIEHO3Y,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHellne HCTOYHUKUA 3arps3HEHHS
BO3/[yXa M TPYHTOBBIX BO», «[louBa — BaxkHelas cocraBisiomas 6uochepsr», «DakTopsl gerpanauu
mouBy, «llapHukoBeii 3ddexr», «DakTopel pagUOAKTUBHOTO 3arps3HeHus Ownochepsr», «OOmas
CTpyKTypa Ouocdeprr», «Pacmpocrpanenue xu3Hu B Omochepe», «O30HOBBI d3KpaH OmOcheEpb»,
«KpyroBopor yriepona B 6uochepe», «KpyroBopoT azora B mprupoae».

O6opynoBanue: Mojenmb-anIunKanus «TUnudHble OHOIEHO3bI», Tepbapuii «PacTuTenbHBIE
cooOmiecTBa», komreknuu «buorneHos3», «Bpeautenn BaKHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIBTYPY,
repbapuu W KOJUIEKIIMHA PACTEHWH M XUBOTHBIX, MPHHAJISKAIINE K PA3HBIM 3KOJIOTUYECKUM TPyIIIam
omHoro Bunaa, KpacHas kaura Poccuiickoit Denepaiiiiu, n300pakeHUs OXpaHIEMBIX BHJIOB PACTEHHHA H
YKUBOTHBIX.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI 11O BUOJIOT'M HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

CormacHo ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00Y4alOIMMUCS
MpOrpaMM CpPeIHEro 00IIero 00pa3oBaHMsl: TUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX pe3y/bTaTOB OCBOEHUS mpeamera «bronorus» BbIAeIeHbl CIeAYIOUIe
COCTABJISIFOIIME: OCO3HAHHE OOYYAIOIIUMHUCS POCCHICKONM TPa)XAaHCKOM MACHTUYHOCTH — T'OTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPE/IENICHHUI0, HATMYNE MOTHBAIIMK K OOy4eHHI0 OMOJIOTHH,
LeNIEHANPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JIMYHOCTH HAa OCHOBE KIFOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAJIUINIA pa3BUTHS OMOIOTHYECKOro 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH 00YYarOIHXCsI
PYKOBOJICTBOBAThCSI B CBOEW JIEITENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU
cucTeMe OWOJOrMYecKoro oOpa3oBaHMsl, HaJM4YHE SKOIOTHYECKOrO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIENH U CTPOUTH )KU3HEHHBIE TIIaHBbI.

JImgHOCTHBIE PE3ybTaThl OCBOGHUS TMpenMera «brnomorusy mocTUTaroTCA B €HHCTBE y4eOHON H
BOCTIMTATEIIbHOM JIESITENFHOCTH B COOTBETCTBUHU C TPAAMIIMOHHBIMH POCCUHCKAMH COIMOKYIIBTYPHBIMH,
WCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TNPHHSITHIMH B OOIIECTBE MpPaBIJIAMH U
HOpMaMH TIOBEIEHHS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIMO3HAHUS, CAMOBOCITMTAHMS M CaMOPAa3BHTHA,
pa3BUTHS BHYTPEHHEH MMO3UIMHM JIMYHOCTH, TNMAaTPHOTH3MA, YBKEHUS K 3aKOHY W TIPAaBOMOPSIKY,
YeNI0BEeKy TPyZAa U CTapIieMy IMOKOJIEHHUIO, B3AUMHOI0 YBa)KEHHsI, OEPEKHOT0 OTHOILIEHHS K KYyJIbTYPHOMY
HACJIEIMI0 W TpaJullMigM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoir dPenepaiuy, NOpuUpoAe U
OKpY’Karollen cpee.

JlmgHOCTHBIE pE3YyIbTaThl OCBOGHHA Y4eOHOro mpeamera «bHOTOTHS» JOMKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH 00YHYaIONINXCs PYKOBOACTBOBATHCS C(POPMHUPOBAHHOM BHYTPEHHEN MO3UITHEN
JUYHOCTH, CHCTEMOH  IEHHOCTHBIX  OpHEHTAallnd, TIO3UTHBHBIX BHYTPEHHHX  YOeXKIEeHUH,
COOTBETCTBYIOIINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO O0OIecTBa, pacIIMpeHHe KU3HEHHOTO
OIBITa W OIBITa JEATENHHOCTH B IIPOIECCE peajn3alliil OCHOBHBIX HAIpaBiIeHWH BOCHUTATEIHHOMN
NeSITeTFHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaskIaHCKOro BOCIHTAHMA:

chOpMHUPOBAaHHOCTh TPAXKIAAHCKON IMO3UIIMN OOydJaromerocs Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBa)KEHHNE 3aKOHA U TTPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENBHOCTH TP CO3MAHWU YyYeOHBIX IPOEKTOB,
pelIeHnu y4eOHBIX 1 MMO3HABATENBHBIX 32724, BRITIOTHEHUH OHOIOTHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OTpeNesaTh COOCTBEHHYIO IMO3WIIMI0 IO OTHOIIEHUIO K SIBIICHHUSIM COBPEMEHHON
’KH3HHU U OOBSICHSITH €€;

YMEHHE Y4YUTHIBaTh B CBOMX JEWCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHS
JOJIEH C Pa3HBIMU YOKICHUSIMH, KyJIbTYPHBIMU IIEHHOCTSIMHU U COITUAIBHBIM TTOJIOKESHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBITTONHEHHS Y4eOHBIX, TO3HABATEIHHBIX
M HCCIEeNOBATENbCKUX 3a][a4, YBaXKHUTEIHLHOIO OTHONICHUS K MHEHHIO OIIIOHEHTOB INPH OOCYXKISHHUH
CHIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 CONEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN JEATENbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMSA

c(OpPMUPOBAHHOCTH POCCUICKON TPa’KAAHCKON UASHTUYHOCTH, MIATPHOTHU3MA, YBAXKEHHUS K CBOEMY
Hapoy, 4yBCTBa OTBETCTBEHHOCTH nepea PoauHol, ropaocty 3a cBoil Kpail, cBoto PoauHy, cBOH s3BIK U
KyJIbTYpY, IPOLLIOE U HACTOsIIEe MHOIOHAIIMOHAIBHOI 0 Hapoja Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPHUPOJHOMY HACIEIUI0O W TAMSITHHKAM MPHUPOIBI, JOCTUXKEHHSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUMCKMX YYEHBIX B CTAHOBJICHUE U Pa3BUTHUC OHOJIOTHH,
MMOHMMAHUWsI 3HAYCHUsI OMOJIOTMU B TMO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU YCIIOBEKAa M COBPEMEHHOI'O
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTD K CIY>KEHUIO H 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW pOCCUHCKOT0 HapOAa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHYCCKOTO TIOBEICHNUS,

CIOCOOHOCTh OIGHMBATh CHUTYallMl0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSCH Ha
MOpPaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOI'O OYIYIIIEro;

OTBETCTBEHHOE OTHOIIIEHHME K CBOMM POIUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATHUSA LEHHOCTEN CEMEMHON KU3HU B COOTBETCTBUM C TpaJMLIMsIMHU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

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

IMOHUMaHUE AYMOI[MOHAJILHOI O BO3/IEUCTBUS KUBOUW NPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHJOaX HUCKYCCTBA, CTPEMIICHUEC IIPOABJIATL KadyeCTBa
TBOPYECKOU JINYHOCTH;

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

MMOHUMaHWe W peanu3amusi 370poBoro u 0OezomacHoro obpasa JKH3HH (340pOBOE THTAHUE,
coOMo/ieHNe TUTHEHWYECKUX TPaBWI M HOPM, COAJaHCHPOBAHHBIA pEKHM 3aHATHH W OTIBIXA,
perymspHas (usmueckas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

[MOHMMAaHWEe IIEHHOCTH TMPaBWJI HWHAUBUIYATBHOTO M KOJUIEKTHBHOTO OE30IMacHOrO TMOBENEHUS B
CUTYaIUIX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUE TIOCIEACTBHA ¥ HENPHUATHS BPEOHBIX TNPUBBMYUEK (YIMOTPEONEHHUs] aJKOT OIS,
HapKOTHUKOB, KypeHHs);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTH MAaCTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTHBHOW [IESITEITFHOCTH TEXHOJOTHYECKOH ¥ COIMANBHOW HAaIlpPaBIEHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH H CAMOCTOSTEIIEHO BBITTONHATE TAKYIO JAeITEeThHOCTH;

WHTEpeC K pasnu4HbIM cdepaM mpodecCHOHANBHOW MNeATeNbHOCTA, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOP OymyIeil mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHEI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHHUIO HA TIPOTSDKEHUH BCEH KHU3HM,

7) 3K0JI0rUYeCKOr0 BOCIIUTAHMS:

AKOIIOTUYECKH IIeIeco00pa3Hoe OTHOIIEHHE K MPUPOIe KaK UCTOYHUKY JKA3HH Ha 3eMIie, OCHOBE
e€ CyIIecTBOBaHMS;

TIOBBIIIICHNE YPOBHS AKOJIOTHYECKON KYIBTYpHI: MMPHUOOPETEHNE OIbITa TUIAHUPOBAHHSI ITOCTYITKOB
Y OIIEHKH WX BO3MOYKHBIX TIOCJIEJICTBHM JUISI OKPYKAFOIIIEi CpeIbl;

0CO3HaHUE III00aTHLHOTO XapaKTepa IKOJIOTHUECKUX MPoOIIeM U IyTel UX pelIeHus;

CHOCOOHOCTH HCIIONB30BaTh MpUOOpeTaeMble MPU H3YYeHWH OWONOTHH 3HAHWS W YMEHUS TpH
pemieHuu TpoOieM, CBS3aHHBIX C PAlMOHAIBLHBIM TPHPOJOIONBE30BaHNEM (COOIIOCHHUE TIPaBHII
MOBEJICHUSI B TIPUPOJE, HANPABICHHBIX HAa COXPaHEHHE PAaBHOBECHS B HJKOCHCTEMaX, OXPaHY BHJIOB,
aKocucTeM, onochepsl);

AKTUBHOE HEMPUATHE ICHCTBHIA, MPUHOCAIINX BPEI OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHUe
MIPOrHO3UPOBATh HEONIATONPUSATHBIC HSKOIOTUYECKHE TOCIEIACTBUS NPEANPUHUMACMBIX JEHCTBHIA |
Mpe0TBpAIIaTh UX;



HaJMYUe PA3BUTOrO SKOJIOTMUECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI, ONBITA JCITCIBHOCTH
9KOJIOTUYECKOH  HAIPaBJIICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMMH B  IIO3HABATCIBHOM,
KOMMYHUKATHBHOM W COLMAJIBHOW TPAKTUKE, TOTOBHOCTU K yYaCTHIO B TMPAKTHYCCKOW AEATEIbHOCTH
9KOJIOTMYECKOI HAaNPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HAyKd M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIOCOOCTBYIOMIEIO OCO3HAHHIO
CBOET0 MECTa B MOJMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM W YMTATEIBCKOH KyJIbTYpPhI KaK CPeACTBA B3aUMOJCHCTBHUS MEXIY
JIIOJIbMY M TTIO3HAHUS MUPA;

nmoHWMaHue crenudukn OWONOrMM Kak HayKH, OCO3HaHWs e€ ponu B (opmupoBaHWUU
palMOHATIbHOTO HAYYHOTO MBIIUICHHS, CO3JJAHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIOIIEM MHUpE
KaK O eIMHCTBE PUPOJIBI, YEeIOBEKa M OOIIECTBA, B IO3HAHUY IPUPOITHBIX 3aKOHOMEPHOCTEN U pPElICHUH
mpo0iieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJISi COBPEMEHHOM IUBHIIM3AIMU: 00ECIiedeHns HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE IEPCIICKTUBHBIX OMOTEXHOJOIUH, CIIOCOOHBIX pelIaTh
pecypcHble TpoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOJA M3 TI00aTbHBIX YKOJOTMYECKUX
npobieM © o0ecriedeHHsl Tepexojia K YCTOWYMBOMY DPa3BUTHIO, PAIMOHATBHOMY HCIIONB30BAHHIO
MPUPOIHBIX PECYPCOB U (hOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHWH OWOJIOrMYECKUX 3HAHWWA B IENSAX IOBBIIICHUS OOIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (DYHKIIMOHANBHOW TPaMOTHOCTH
oOydgaromuxcs, GOpMHPYEMOH TTPU U3YUICHUH OMOJIOTHH;

MMOHUMAaHHE CYIITHOCTH METOJI0B TO3HAHHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIOJIb30BAaTh MMOJyYaeMble 3HAHWS Ui aHalu3a W OOBSICHEHHS SIBJICHUN OKPYXKAIONIEr0 MHpa H
MPOUCXOAANMX B HEM H3MECHEHHI, yMEHHE JelaTh 0OOCHOBAHHBIC 3aKIIOYEHMSI Ha OCHOBE HAy4YHBIX
(haKTOB ¥ MMEIOIIUXCS IAHHBIX C [ENBI0 TIOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENBHO HCIONB30BaTh OUONOrMYEeCKUe 3HAHUS JJIs pelieHus mpoliieM B
peabHBIX KU3HEHHBIX CHTYAIUSIX;

OCO3HAHWE IIEHHOCTH HAy4YHOM JeATebHOCTH, TOTOBHOCTh OCYIIECTBIATh TPOCKTHYIO W
HCCIIEIOBATENLCKYIO IEITEIbHOCTh MHIUBHUIYaTbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUI 10 OMOJIOTMU B COOTBETCTBUU C )KU3HECHHBIMH OTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS y4EOHOro mpenmera «bHomorusy» BKIIIOYaloT: 3HAYNMBbIe
s (opMHUPOBaHUS MHPOBO33PEHUS OOYUJAIOMMXCA MEKIUCIHUILTHHAPHBIE (MEXIPEeIMETHEIE)
oOIIeHayYHbIC TTOHATHS, OTPAKAIOIIUE [ETOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIH(UKY METOI0B
MIO3HAHUS, UCIIONBb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs, SBICHHE, MPOIECC, CHCTEMa,
Hay4HBIH (DaKT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIEIO0BaHUE, HAOIIO/ICHUE,
U3MepeHHe, OSKCIEPUMEHT W JIPyrux), YHHBEpCalbHbIe YyueOHBbIE JeHCTBUS (TI03HABATEIbHEIE,
KOMMYHHKAaTUBHBIE, PETYIISITHBHBIE), OOecrieunBaroimue GopMrUpoBaHie (YHKINOHAIBHOH IPaMOTHOCTH
U COLMAIIBHOW KOMIIETEHIIMH OOYYarOIMXCs, CIIOCOOHOCTh OOYYaIOMIMXCS HMCIOJIB30BaTh OCBOCHHBIC
MEKAMCUUIUIMHAPHBIE, MHUPOBO33DEHUYECKHE 3HAHMSA W YHHUBEpCalbHble y4eOHBbIE JeHCTBHSA B
MO3HABATENLHON U COLMATIBHOM MTPAKTUKE.

MeranpeaMeTHbIE pe3yabTaThl OCBOEHHS MPOrpaMMbl CPEJHEro OOIIEro 0O0pa3oBaHMs JOIKHBI
OTpaXkaTh:

OBilaleHue YHHBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JornyYecKue AeiiCTBUA:

CaMOCTOATENBHO (POPMYNIHMPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, paCCMaTPUBAaTh €€ BCECTOPOHHE;



WCTONB30BaTh MPH OCBOCHWW 3HAHUK NPUEMBI JIOTMYECKOTO MBINUICHHUS (aHaln3a, CHUHTE3a,
CpaBHEHHMS, KJIacCH(pUKaLUK, 0000IIEHHs), pACKPBIBATE CMBICT OMOJOIMYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIe MPU3HAKY, YCTAHABIUBATD CBSI3U C JPYTHMMHU TOHITHUSIMH );

OMPEeNATh 1IN ACATENbHOCTH, 3a/aBas mapaMeTpbl B KPUTEPUH MX JOCTHXKEHHUS, COOTHOCUTD
PE3YNBTaTHI ASSITEIBHOCTH C MOCTABICHHBIMHU IEIISIMU;

WCTOJB30BaTh OMOIOTHYECKHE IOHSATHS JJIsl OOBSICHEHUS (PaKTOB M SIBJICHUH dKHBOH MIPUPOJBI,

CTPOUTH JIOTHUECKHE pacCYXJeHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, 10 AHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMaTPUBAEMBIX SIBICHUSAX, (OPMYNHpOBaTH BBIBOABI H
3aKJIIOYEHUS;

MPUMEHSTh CXEMHO-MOJENIbHBIE CPEACTBAa Uil TPENCTAaBICHUSI CYIIECTBEHHBIX CBsI3€H U
OTHOUICHUI B HW3y4aeMbIX OWOJIOTHYECKHMX OOBEKTaX, a TaKkKe IMPOTUBOPEUUH pPAa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pENICHHS MPOOJIEeMbl ¢ y4€TOM aHaM3a MMEIONIMXCS MaTepHallbHBIX |
HEMaTepUaTbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBHI B JIEATENFHOCTD, OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB IIENSIM, OIICHUBATH
PHCKH TTOCIIEACTBUH JIESITEBHOCTH;

KOODJIMHHPOBAaTh ¥  BBIIOJHATH pa0OTy B  YCIOBHSX pPEANBHOrO, BUPTYaIbHOTO U
KOMOMHHMPOBAaHHOTO B3aUMOJICHCTBUSI;

pa3BUBATh KPeaTUBHOE MBIIIICHHE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE AelCTBHA:

BIIQJICTh HABBIKAMH Y4YE€OHO-HCCIIENIOBATENBCKOM M TPOEKTHOW JEITEIbHOCTH, HaBBIKAMU
paspenieHust mpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOOB PELICHHS
MPAaKTHYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B O3HAHNS;

UCTIONB30BAaTh  PA3MYHbIE BHUABI JEATENBHOCTH II0 TIOJYyYCHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaluy, NPeoOpa30oBaHUIO U NMPUMEHEHUIO B YUEOHBIX CHUTYalUsAX, B TOM YHCIE IPU CO3TaHUU
y4eOHBIX M COIMATBbHBIX IIPOCKTOB;

(dbopMHUpOBaTh HAYYHBIH THUN MBIIUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
MOHATUSMH ¥ METOIAMHU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIC 3a]Ja4l B 00pa30BaTEIBHON AEATEINEHOCTH M KU3HEHHBIX
CHUTYaIHsX;

BBISBIIATH NTPUYMHHO-CIICICTBEHHBIE CBSA3M M aKTyaJM3WPOBAThH 3a]ady, BBIIBUTATh T'MIIOTE3y €&
pelIeHus, HaXOAWTh APTYMEHTHI JUIS JJOKA3aTENbCTBA CBOMX YTBEP)KICHHUH, 3aJaBaTh MapaMeTpsl U
KPHUTEPHU PELICHUS;

aHaJIM3UPOBATh IMOJTYYCHHBIC B XOJAE PEIICHUS 3a/a4d Pe3YNbTAaThl, KPUTHYECKH OLIEHHBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBAThH IPHOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IICTICHANPABICHHBIA MOWCK IIEPEeHOCa CPEACTB M CIOCOOOB JEHCTBUSA B
poheCCHOHATBHYIO CPEAY;

YMETh TIePEHOCHTh 3HAHHS B TIO3HABATEIFHYIO U TIPAKTUYECKYIO 00JIACTH KU3HEeATeIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, MpeJIaraTb OPUTHHAJIBHBIC MTOAXOAbI M PEIICHUs, CTABUTH MPOOIEMbI U
3aj1a4M, JIOMYCKAOUINe aJIbTepHATUBHBIE PEIICHUS.

3) padora ¢ unopmanmeii:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MH(POPMALUK (TEKCTe Yy4eOHOro mocoOus, HayqyHO-
MOMYJISIPHON JTUTEpaType, OMOIOrMYECKUX CIOBApsAX U CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B
UntepHere), aHanu3upoBaTh MHGOPMALHUIO PA3IMYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHUBATD €€ JIOCTOBEPHOCTH U HENPOTUBOPEYHBOCTD;

(hopMyITUpPOBaTh 3alPOCHl U IPUMEHSATH Pa3IMYHbIE METO/IBI IPY MOUCKE U 0TOOpEe OMOIOrnYecKOM
nHpopMaIuK, He0OXOANMON AJIsl BHIIONIHEHHS y4eOHBIX 3a/1ay;



npuoOperaTh  OMBIT  WCIOJNB30BaHMA  MH()OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIONB30BAHNUS PA3TIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTEIFHO BHIOMpAaTh ONTHUMAIbHYIO (popMy MpencTaBieHus OHMOMOrHuecKoi HH(pOpMau
(cxeMbl, Tpad KK, AMArPaMMBl, TAOJIHUIIBI, PUCYHKU U IPYTOe);

HCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPE/ICTBA MpU pabore ¢ OMonornyeckoi HHGpopMaImei:
MPUMEHATh XMMHYECKHE, (DU3MUECKHE U MATEMAaTUYCCKHUE 3HAKK U CUMBOJIBI, (hOpMYJIbl, aOOpeBUATYPY,
HOMEHKJIATYypY, HCIIOJIb30BaTh U MPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISHOCTH;

BJaJIeTh HaBBIKAMH PAcIllO3HABaHUS M 3alIUTHl WHPOpPMaLUK, WH(OPMALUOHHONH OE30MacHOCTH
JIMYHOCTHU.

OsiageHue yHNBepPCAJbLHBIMIA KOMMYHUKATHUBHBIMH 1€HCTBUSIMH:

1) oburenne:

OCYHIECTBJIIATH KOMMYHHUKAIIMU BO BCEX C(bean JKU3HU, aKTHUBHO YYaCTBOBATb B JUAJIOTC HIIN
JMCKYCCHUU TI0 CYyHIeCTBY 0OCyXIaeMOod TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH CY)KICHUS
OTHOCHUTECIBHO BBIITOJIHCHU S HpennaraeMof/'I 3ala4yi, YYUTbIBAaTh MHTCPECHI U COrJIACOBAHHOCTH HOSI/IHI/Iﬁ
JIPYTUX YYaCTHUKOB IMAJI0Tra W JUCKYCCHH);

pacro3HaBaTh HeBepOallbHBIE CpENCTBAa OOIIEHMs, MOHUMATh 3HAYEHHWE COIMAbHBIX 3HAKOB,
MpEANnOCbIIOK BO3HUKHOBCHUSA KOH(i)J'II/IKTHBIX CHTyaHHﬁ, YMETh CMATYATH KOH(i)J'[I/IKTI)I U BECTU
TIepEeroBopkI;

BIIQJICTh Pa3IMYHBIMH CIIOCO0aMU OOIICHUS M B3aUMOJICHCTBHSI, IMOHUMAaTh HAMEPEHUsS IPYTHX
JIo/Iel, TIPOSIBIIATH YBAXKUTEIHHOE OTHOIIIEHNE K COOCCEHUKY M B KOPPEKTHOU (dopMe HOpMyITUpOBAThH
CBOM BO3PaKCHHS,

Pa3BEPHYTO M JTIOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITEJIbHOCTD:

ITOHUMATb M KCIIONIb30BATh MPEUMYIIECTBA KOMAHIHOW W HHIUBUIYAIbHON paOOTHI MPU PELICHUH
OMOJOTHYECKON  TIPOOJIEMbI, O0OOCHOBBHIBATH HEOOXOMUMOCTh TPHUMEHEHHS TPYNIOBBHIX  (opm
B3aMMOJICHCTBHS IPU PEIICHUN yIeOHOH 3a/1auu;

BBIOMpATh TEMATUKy W METOABI COBMECTHBIX JIEHCTBUH C y4éroM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)JI0TO YiIeHa KOJJIEKTHBA;

MIPUHUMATH IEITH COBMECTHOM EATENbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH ACHCTBUS 1O €€
TMOCTM)KEHUIO: COCTaBIISITh IUTAH [IEMCTBHUW, pACHpeNeNniTh pOidM C Y4ETOM MHEHHHA YY9aCTHUKOB,
00CYX/1aTh Pe3yIbTaThl COBMECTHOHN PaOOTHL;

OLIEHWBATh Ka4eCTBO CBOETr0 BKJIAJa W KaKIOTO yJaCTHHKA KOMAaHJbI B OOIIMI pe3yibTar IO
pa3paboOTaHHBIM KPUTEPHUSIM;

mpe/uiaraTh HOBBIE TPOEKTHI, OIEHWBATh HWIEH C TIO3UIMH HOBU3HBI, OpPUTHHAIHLHOCTH,
NPaKTHYECKON 3HAUYMMOCTH;

OCYIIIECTBIIATh TIO3UTHBHOE CTPATErHYecKOe IMOBENEHHUE B PA3IUYHBIX CHUTYAIUSIX, MPOSBISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHAIIUATUBHBIM.

OBy1aieHUEe YHUBEPCAJBHBIMH PEeryJsITHBHBIMH JeHCTBUAMHU:

1) camoopranuzanus:

WCIIONb30BaTh OMONIOTHYECKUE 3HAHMS JJIS BBISIBICHUS MPOOJIEM M MX PElIeHHs B KU3HEHHBIX H
Y4eOHBIX CHTYAIIHSX;

BBHIOMpATh HA OCHOBE OHMOJIOIMYECKHUX 3HAHWN IIENEeBbIEé M CMBICIIOBBIE YCTAHOBKH B CBOMX
NEHCTBUAX H TIOCTYNKaxX II0 OTHONIEHWI0O K JKUBOH TPUPOJIE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYXKAarOIHX;

CaMOCTOSITEIEHO OCYLIECTBIIAThH [T03HABATEIBHYIO JIESTEINbHOCTD, BBIABISATH IPOOJIEMbI, CTABUTH U
(dhopMynupoBaTh COOCTBEHHBIE 33]]a4M B 00pa30BaTEIbHOMN JEATENbHOCTH U )KU3HEHHBIX CUTYaAIUX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pelIeHHs NpoOJeMbl ¢ y4ETOM HMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOYTEHH;

JlaBaTh OLCHKY HOBBIM CUTYaIUsIM;

pacimpsATh paMKH y4eOHOT O IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHN;



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

OLICHUBATh IPUOOPETEHHBIN OITBIT;

CIOcOOCTBOBATH (POPMUPOBAHHIO U MIPOSIBICHUIO MIMPOKOH SPYANIIMH B Pa3HBIX 00JIACTSIX 3HAHHH,
MOCTOSIHHO TOBBIIATE CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJIAJICTh HaBBIKAMH I[O3HABATENLHON pedieKcnn Kak OCO3HaHWSl COBEPIIAEMBIX JCHCTBUH U
MBICITUTENTBHBIX TPOIECCOB, MX PE3YJIbTATOB M OCHOBAHHWH, HCIONB30BaTh MPUEMBI pedieKcuu s
OLIGHKH CHUTYaIllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

NIPUHUMATh MOTHMBBI U apTyMEHTHI APYTUX IIPYU aHAJIU3€E PE3YJIbTAaTOB IEATEIbHOCTH;

3) npuHsATHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATh MOTHMBBI ¥ apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPaBO JIPYTUX HA OMINOKH;

pa3BUBaTh CIIOCOOHOCTH TIOHMMAThH MUD C TIO3UIIHH JPYTOro YellOBeKa.

HPEJAMETHBIE PE3YJIBTATHBI

[Ipenmernpie pe3ymbraTel ocBoeHHs mporpammbel COO mo Owomormu Ha 0a30BOM ypOBHE
BKJTIOYAIOT cHenu(uyecKre i yaeOHoro npeaMera «buonorus» HaydHble 3HAHUS, YMEHHS M CIIOCOOBI
NCHCTBUII TI0 OCBOGHHIO, HMHTEPIPETALUN M MPeoOpa3oBaHMIO 3HAHUM, BUABI JACATEIBHOCTH II0
MOYYCHUIO HOBOTO 3HAHHS M NPHMEHEHHMIO 3HAHMH B PA3IMYHBIX Y4eOHBIX CHUTyallHsAX, a TakkKe B
peaNbHBIX KU3HEHHBIX CHUTYAIMsIX, CBSA3aHHBIX ¢ Omonorumeil. B mporpamme mpeaMmeTHbIe pe3yiabTaThl
IIPE/ICTABIIEHBI 110 To/laM 00y4YeHUSI.

[IpenmerHble pe3ynbTaThl OCBOeHUsS ydeOHoro mpenmera «buomorus» 6 10 knacce NOIKHBI
OTpakaTh:

copMHPOBAHHOCTh 3HAHMH O MeCTe W pPOIM OWONOrMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA U HAYYIHOTO
MHPOBO33pPEHHUS, O BKJIAJE POCCHHCKMX M 3apyOCKHBIX YYEHBIX-OHOIIOTOB B pa3BUTHE OHOIIOTHH,
(YHKIMOHAIEHOM IPaMOTHOCTH YeJIOBEeKa IS peIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJCp)KaHHE OWONOTMYECKUX TEPMHUHOB W TOHSTHH: JKH3Hb, KIIETKA,
opranm3M, Merabomm3M (OOMEH BEIIeCTB W MpeBpalleHWe JYHEPTHH), TOMEeOocTa3 (CaMOperyIsius),
YpOBHEBasi OpraHM3aIMs JKUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE (PEpOMYKIHUS), HACIENCTBEHHOCTD,
M3MEHYMBOCTB, POCT U Pa3BHUTHE;

YMEHHE H3JIaraTb OMOJOrHYecKre TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MyTaI[HOHHAs, [IEHTPaJIbHAs
JorMa MOIeKyIsipHoW Owomorunm), 3akoHbl (I'. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
[EHTpaX MHOrooOpas3us ¥ IPOHMCXOXIEHUS KyIbTypHBIX pacrennii H. W. BaBmioBa), ompenensts
TPaHUIBI UX TPUMEHUMOCTH K JKMBBIM CHCTEMAaM;

yYMEHHE BJIaJIeTh METOAaMH HAayYHOro TO3HAHUS B OMOJOTMU: HAONIOAEHHWE M ONMHCAHHE YKHBBIX
CHCTEM, TIPOIIECCOB W SIBICHHWH, OpraHM3alMsd W MPOBEACHHE OHOIOIHMYECKOr0 JKCIIEPUMEHTA,
BBIJIBIDKCHUE TUIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEKIY HCCIEIyEeMbIMH BEeIHMYMHAMH, OOBSICHEHHE
MOJTYYEHHBIX PEe3yJbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH M 3aKOHOB, YMEHHE JeNaTh
BBIBOZIBI HA OCHOBAHUHM MOTYYEHHBIX PE3yJIbTaTOB;

yMEHHE BBIIEIATh CYLIECTBEHHbIE INPU3HAKH BHPYCOB, KIETOK MPOKAPUOT M JYKAPHOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpraHM3MOB, OCOOEHHOCTH IIPOIECCOB: OOMEHa BEIIECTB U
NpEBpALCHUs] JHEPrUM B KIEeTKe, (OTOCHHTE3d, IUIACTHYECKOTO W JHEPreTHvyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIJIOAOTBOPEHUS, PAa3MHOXKEHHSI, THAUBUAYAJIHLHOTO Pa3BUTUS OpraHU3Ma
(oHTOTCHE3);



YMCHUE MPUMEHSTh MOJTYYCHHBIC 3HAHUS IS O0BSICHEHUS OMOJOTHYECKUX TPOIIECCOB U SBJICHUM,
JUTS. TIPUHSATUS TPAKTUYCCKUX PEIICHUH B TOBCEIHEBHON JKU3HHU C IENIbI0 oOecrieueHus: 0€30macHOCTH
CBOETO 37I0POBBSI W 3JI0POBbSl OKPYKAIOMIUX JIIOJEH, COOMIOACHUS HOPM TPAMOTHOI'O TIOBEICHUS B
OKpYyXarollel TPUPOTHOM cpele, TMOHUMAaHHE HEOOXOAMMOCTH UCIOIB30BaHUS  JOCTHIKEHHUH
COBPEMEHHOM OMOJIOTUHN U OMOTEXHOJIOTUH /sl pallOHAIBHOTO TPUPOIONIOIb30BaHUS;

YMCHUE pellaTh 3JIEMCHTAPHBIC I'CHCTUYCCKUE 3ala4yi Ha MOHO- U I[I/IFPI6pI/I,ZLHOC CKpCIIMBaHUC,
CIICTUICHHOE HACJIEOBaHHUE, COCTAaBIATH CXEMbl MOHOTMOPHIHOTO CKpEIMBAHHS OIS MPEACKa3aHHS
HACJIEIOBaHUS TIPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBITIONHATH JIA0OPATOPHBIE U TPaKTHYECKHe paboThl, COOMIOAATh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JJA00OPATOPHBIM 000PYIOBAaHUEM;

yMEHHE KpPUTHYECKH OICHWBAaTh W HWHTEPIPETHPOBATh WHPOPMAIUIO OHOIOrHYECKOTO
COJICpKaHUS, BKIFOUAIONIYIO TICEBIOHAYYHbBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CpEICTBA MAacCOBOH
WH(POPMAIUK, HAYYHO-TIOMYJISIPHBIC MaTepHallbl), ITUYECKHE ACMEKThl COBPEMEHHBIX HCCIIECAOBAHHUN B
OHOJIOrHH, MEAUIINHE, OMOTEXHOIOTH;

YMEHHUE CO371aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIIEHUs, 0000I1ass 01O OrHIecKyI0
I/IHq)OpMaHI/IIO N3 HECKOJIBKUX UCTOYHUKOB, I'PaAMOTHO HCIIOJIB30BATh MOHSATUHHBIA arrapar OMOJIOTHH.

[Ipeamernpie pe3yiabTaThl OCBOEHUs yueOHOro mpenmera «buomorus» 6 11 Knacce HOIKHBI
OTpaXaTh:

c(hOpMHPOBAaHHOCTh 3HAHWUM O MeECTe M PO OWOJIOTHMM B CHCTEME HAYJHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa U HAYYHOTO
MHUPOBO33pPEHHUS, O BKIQJIe POCCHHCKUX W 3apyOCKHBIX YUEHBIX-OMOIIOrOB B pa3BUTHE OHOJIOTHWH,
(YHKIIMOHATEHON TPAMOTHOCTH YEJIOBEKA JIJISl pEIICHHUsT )KU3HEHHBIX 33134,

YMEHHE PACKPBIBATh COJICPKAHWE OHMONOTMYECKHX TEPMHHOB W TOHSATHI: BHJ, MOITYJISIIHS,
reHO(OH, DBONIONUS, ABIKYIIHE CHIBI ((paKTOPHI) DBONIOIUH, MPHUCIIOCOOIIEHHOCTh OPTaHH3MOB,
BHJI000pa30BaHUE, SKOIOTHUECKIE (PAKTOPBI, SKOCUCTEMA, TPOYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI, IEITH
MUTaHMsI, SKOJIOTHYECKas MpaMuia, OHOreoreHos3, onocdepa;

yMEHHe u3JaraTh OWolormyeckue Teopuu (3BonmoirnoHHas teopus Y. JlapBuHa, cHHTETHYeCKas
TEOpHs DBOJIONNHM), 3aKOHBI M 3aKOHOMEPHOCTH (3apomplieBoro cxoxctBa K. M. bapa, depemoBanus
TJIaBHBIX HampaBieHui u mytei sBomonnu A. H. CeBeproa, yuenus o 6uocdepe B. U. Bepuazackoro),
OIPEIEISTh TPAHHUIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHUE BJaJIeTh METOJAMH HAYYHOTO MO3HAHWS B OMOJOTMHU: HAONIOZCHHE W OMUCAHUEC YKHUBBIX
CHCTEM, TIPOIECCOB W SIBIICHHWW, OpraHM3allMsl W TPOBENCHHE OUOIOrMYECKOro OSKCIEPUMEHTa,
BBIJIBUKCHUE THITOTE3bI, BBISBICHUE 3aBHCHMOCTH MEKAY HCCICIYEMBIMH BEJIMYHMHAMH, OOBSICHECHHE
MOJMYYECHHBIX PE3yIbTaTOB, HCIOIH30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUHA M 3aKOHOB, YMCHHUE JCNaTh
BBIBOJIBI HA OCHOBAHUH TIOJTYUCHHBIX PE3yJIbTATOB;

YMEHUE BBIICIATh CYNICCTBCHHBIC TPU3HAKA CTPOCHUS OHONOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIMNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTrCOIICHO30B M DKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJICACTBCHHONM  M3MEHUYMBOCTH,  €CTECTBEHHOro  OoTOOpa,  BHA000pa3oBaHUs,
MPHUCIIOCOOICHHOCTH OPTraHU3MOB, JICHCTBHS JSKOJOTMYECKHX (AKTOPOB HA OPraHU3MbI, MEpeHoca
BEIIECTB W TMOTOKA DHEPrUM B O3KOCHCTEMAaX, AHTPOMOTCHHBIX HM3MEHCHHH B OKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOreOXUMHUYECKUX ITUKIIOB B Orocdepe;

yMEHHE MPUMEHATh TIOTYyYEHHBIC 3HAHUS U151 O0BSICHEHUS OMOJIOrMYECKUX MPOIECCOB U ABJICHUIA,
JUISL TIPUHSATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM XHU3HU C IeTbI0 oOecredeHus: 0e30MacHOCTH
CBOETO 37I0POBBbSI M 3JI0POBbSl OKPYKAIOMIUX JIOJEH, COOMIOACHUS HOPM TPAMOTHOI'O TIOBEICHHS B
OKpYXarollel NPUPOTHOM cpele, TMOHHMaHHE HEOOXOAMMOCTH  HCHONB30BaHUS  JAOCTHXKEHHM
COBPEMEHHOU OMOJIOTHH JIJIs pAaIiOHAIBHOTO MTPHUPOJIOTIOIE30BaHNUS;

YMEHHUE pellaTh dJIeMeHTapHbIe OMOIOrHYECKHUe 3a/1aur, COCTaBIATh CXEMbI IEPEHOCa BEIECTB U
SHEPTHH B dKOCHCcTeMax (1IeMy MUTaHHS );

YMEHUE BBITIONHATH JJA0OPATOPHBIC W MPAKTHYECKUE paboThl, COOM0IATh MpaBWia pu padore ¢
y4eOHBIM U 1a00paTOpHBIM 000pyI0BAHUEM;



yMEHHE KPUTHYECKM OIICHHBATh W HWHTEPIPETHPOBATH HH(POPMAIUIO  OUOJOrHYECKOTO
COJICpPIKAHUS, BKJIFOYAIOIIYIO TICEBIOHAYYHbBIC 3HAHMS M3 Pa3InYHBIX MCTOYHHUKOB (CPEICTBA MacCOBOM
WHGOPMAIIUK, HAYYHO-TIOMYJIAPHBIE MaTepUaibl), paccMaTpuUBaTh TJ00aIbHBIC DKOIOTHUCCKUE
MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHUE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIECHHS, 00001as OHOIOrH4YeCKYI0
I/IH(bOpMaIlI/IIO N3 HCCKOJIBKUX UCTOYHUKOB, I'PAaMOTHO UCITIOJIb30BAaTh NOHATUMHBIN anrapar 6HOHOFI/IH.



TEMATHUYECKOE IIVTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (uudppoBbIe)
n/n NMPOrpaMMbl Bcero Konrpoabubie | IMpakrueckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypest
bubnuoreka ITOK
! brororis Kax Hayka 2 ! https:// m.edséf).ru/?f41c292
2 JKuBble cUCTEMBI M X OpPraHU3ALUS 1 Bubmiorexa LIOK
https://m.edsoo0.ru/7f41c292
3 XUMHUYECKAN COCTaB U CTPOEHUE KIETKU 8 1 bubamoreia LIOK
https://m.edsoo0.ru/7f41c292
bubmmoreka [IOK
4 A3 BSIESTENEHOCTE KIETRN 6 https:// m.edscl)lo.ru/7f410292
5 PasmHOXeHHE 1 MHAMBUTyaIbHOE Pa3BUTUE 5 1 bubmmoreka [IOK
OpraHM3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTh 1 H3MEHYUBOCTD 3 1 bu6mmoreka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexnust opranu3MoB. OCHOBEI 3 bubmmoreka [IOK
OMOTEXHOIOTUH https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
8 Pesepaiioe Bpenst 1 https:// m.edsc])_E).ruﬂf41c292
OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KUIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (uuppoBbIe)
Ne n/m KounTtpoabHhble IIpakTHueckue
NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
bubauoreka LIOK
1 1
SBOMONHOHAE GHOTOTH ° https://m.eds00.ru/7f41cc74
5 BozHukHOBeHHE U pa3BUTHE KU3HU HA 9 1 Bubmorexa LJOK
3emite https://m.edsoo.ru/7f41cc74
bubmmoreka IJOK
1
3 Opranm3umbl 1 OKpyXkaromas cpea > https://m.edsoo.ru/7f41cc74
4 Coo0rrecTBa 1 HKOJIOTHYECKHAE CHCTE 9 bubamorexa LIOK
HHICCTEE H ORONOTHTCCRIE CHETEMM https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
) P 2
CICPBHOS BPEMA https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 0 3
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MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
N KoauuecTBO yacos Jlara JyeKkTpoHHbIE U POBLIE Jara
Tema ypoxa Kontpoabnbie | IIpakTnueckue o0pa3oBaTeJibHbIE
n/n Bcero M3y4eHH s dakTuyeckasn
padoThI padoThbI pecypcnl
bubaunoreka [IOK
1 Burosorust B cHcTeMe HayK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Meronasl mo3HaHus KUBOU
npuponsl. [Ipakruueckas
pabora Ne 1 «Mcnons3oBanue bubmoreka [IOK
2 1 1
Pa3IMYHBIX METOIOB TIPH https://m.eds00.ru/863e6122
W3YYCHHU OMOJIOTHYECKUX
00BEKTOBY»
3 buonornyeckue CUCTEMBI, 1 bu6mmoreka IJOK
MIPOIIECCH M X M3YUEHHE https://m.eds00.ru/863e6564
4 XUMHUYECKHH COCTAB KIIETKH. 1 bubmmoreka IJOK
Bona u MuHepaibHBIE COH https://m.edso00.ru/863e674e
5 benkn. CoctaB u cTpoeHHe 1 bubmmoreka [IOK
OenKoB https://m.edso0.ru/863e6b72
DepMeHTH — OHOIOTHYECKHE
karam3aTopsl. JlabopaTtopHas
5 pabora Ne 1 «3y4yenne 1 1 bubmmoreka [JOK
KaTATUTUYECKON aKTUBHOCTH https://m.edso00.ru/863e6b72
(hepmenToB (Ha MpuUMeEpe
aMUITa3bl MM KaTallasbl)»
bubmmoreka [IOK
! YraeBopEL Jiurmer ! https://m.eds00.ru/863e6870
8 Hyxnennosslie kucnorsl. AT® 1 bubamorexa LIOK

https://m.edso0.ru/863e6d5¢c



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

I/ICTOpI/ISI 1 MCTO/J bl NU3YUYCHUS

bubmunoreka LIOK

o kierku. Kierounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak nemocTHas KuBas
cucremMa
CrtpoeHue dyKapruOTHIECKOM
knerku. JlabopaTopHas
pabora Ne 2 «M3y4yenue
CTPOEHUS KIIETOK PacTCHUMH, bubnuoreka I[JOK
11 KHBOTHBIX, TPUOOB U https://m.eds00.ru/863e6f0
OakTepuil 01 MUKPOCKOTIOM https://m.edsoo.ru/863e716¢
Ha FOTOBBIX
MHUKpOIIperapaTax u ux
OIMCaHUEY
12 OOMEH BEIISCTB HIIH bu6mmoreka IJOK
MeTaboIHu3M https://m.edso0.ru/863e766¢
13 dorocunTe3. XeMOCHHTE3 Bubmiorexa LIOK
https://m.eds00.ru/863e7c98
. bu6mmoreka IJOK
14 uepretiieciuii oOMen https://m.edso0.ru/863e7aae
JKu3HEeHHEBIN UK KIETKH.
Jenenune xierkn. Muto3.
JlaGopaTopnas padora Ne 3
15 <(H3.6iIO,H5HI/Ie Slmosa B BuGmmorexa LIOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYHKA KOPEeIIKa
JTyKa Ha TOTOBBIX
MUKpOITperiapaTax
16 Buocunres Oenka. Peakums Bubnuoreka LJOK
MaTPUYHOIO CHHTE3a https://m.edso00.ru/863e796e
17 Tpancnsauus — OnocunTe3 Bubmmoreka LIOK
Oenka https://m.edso00.ru/863e796e
18 Hexnerounsie hopmbl )KU3HU Bubmmoreka LIOK



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

— BUPYCHI

https://m.edso0.ru/863e7540

DopMbl pa3sMHOKEHUS

bubmnoreka LIOK

19 OpraHmIMOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
N bubmuoreka ITOK

20 Meitos https://m.edso0.ru/863e7f4a
O6pazoBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.

OmnoaoTBOpEHHE.
21 Ha6o§aTop§asI pabora Ne 4 bubmorexa LIOK
https://m.eds00.ru/863e81b6
«M3yueHue cTpoeHus
ITIOJIOBBIX KJICTOK HA I'OTOBBIX
MHKpOITperapaTax»»

99 WNHnuBuIyaibHOE pa3BUTHE bubmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o

23 HaCJIe,IICTBeHHO(?]’II‘;I u bubmuorexa IOK

https://m.eds00.ru/863e86f2
M3MEHYHBOCTH
3aKOHOMEPHOCTH

24 HAaCJICIOBaHUS PU3HAKOB. bubmmoreka [IOK
MonorubpuaHoe https://m.eds00.ru/863e8878
CKpeliBaHuE

OpHIHOE CKpeITBaHNC.
25 ?:E:IH iejaBHcm/IporL:)I bubmmorexa LIOK
https://m.edso0.ru/863e89a4
HaCJIeOBaHHS MTPU3HAKOB
CueruieHHOE HACIIeJOBaHHE
npu3HakoB. JlabopaTopHas
26 pabora Ne 5 «M3y4yenue bubmmorexa LJOK

pEe3yNbTaTOB
MOHOTUOPUTHOTO U
JTUTAOPUTHOTO CKPEITHBAHUS

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
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

y Ip030¢h Ul Ha TOTOBBIX

MUKpOITperiapaTax
I'eneruka nomna.
27 HacnenoBanue npu3HakoB bubamorexa LIOK
’ https://m.eds00.ru/863e8c60
CICTICHHBIX C TIOJIOM
M3MeHunBOCTb.
Henacnencrsennas
M3MEHYHMBOCTH. JlaGopaTtopHas
08 pabota Ne 6. 3yuenue bubnuoreka IJOK
MOAN(UKATTMOHHOM https://m.edso0.ru/863e8efe
HM3MEHYMBOCTH, IIOCTPOCHUE
BapUaIlMOHHOIO psiha U
BapUaLlMOHHOW KPHUBOM»
Hacnencreennas
M3MEHYUBOCTb. JlabopaTopHas
29 pabora Ne 7. <<AHaJII/I§ ’ bubmmorexa IOK
N https://m.edsoo.ru/863e8efe
MyTaIui y 1po30huisl Ha
TOTOBBIX MHKpOIIpEnapaTax»
30 I'enernka yenoBeka bubamoreia LIOK
https://m.edso0.ru/863e8d78
PezepBubIii ypok. O600mIEHNE
31 o Teme «HacneacTBeHHOCTD
Y U3MEHYHBOCTH
OpPTaHHU3MOB)
39 Cenexnus Kak HayKa U bubmmoreka [JOK
mporecc https://m.eds00.ru/863e9214
Meromp! ¥ TOCTHKEHUS
33 ceneKiHH pi[lCTeHI/Iﬁ u bubmorera [IOK
https://m.edso0.ru/863e9214
YKUBOTHBIX
34 buorexHonorus kak orpacib bubnmmoreka LJOK

MMpoOU3BOJACTBA

https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME
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11 KUIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Jara
u/n Tema ypoka Beero Koutpoabusle | IIpakTudeckue e — obpa3soBaTejbHbIE
padoThbI padoThbI pecypcbl
1 DBOJIONUSA U METOJIBI €€ U3yUEHUS 1 bubmorexa IOK
https://m.edso0.ru/863ea20e
5 Ucropust pazButus npeacTaBieHuit 00 1 Bbubmorexa LJOK
IBOJOIHH https://m.eds00.ru/863e9570
bub6mmoreka IJOK
3 Mixpossosmons 1 https://m.edsoo0.ru/863e9cle
HOHy.HS[III/IS[ KakK 3JIEMCHTapHasA CANHUIIA
4 BHJIa 1 dBOoniny. JlabopaTopHas paboTa 1 1 bubmmoreka LIOK
Ne 1 «CpaBHeHME BHIOB TI0 https://m.eds00.ru/863e99c6
MOP(OIOTHIESCKOMY KPUTEPHIO»
5 JBrokymye cutbl (3JIeMeHTapHBIC 1 bubmmoreka [IOK
(haxTOpPHI) SBOIIOIMH https://m.edso00.ru/863e9da4
. bu6mmoreka IJOK
6 EcrecTBennsbIi 0TOOP U €0 POPMEI 1 https://m.edso0.ru/863e9ed0
Pe3ynpTaThl 3BOIIOLUN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH000pazoBanue. JlabopaTopHas pabora 1 1 bubmmoreka I[JOK
Ne 2 «Omnucanne IpUCIoCcOOICHHOCTH https://m.eds00.ru/863e9fde
OopraHu3Ma U e€ OTHOCHTEIHHOTO
XapakTepa»
8 Harmpapiienus u myT MaKpOIBOJIOIUN 1 bubamoreia LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs »BOMIOIINHN 1
10 HUcropus xxu3Hu Ha 3emiie U METOIbI €€ 1
M3Y4EHUS



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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I'unotessl MPOUCXOKACHHUA JKU3HU Ha

bubmuoreka LIOK

1 3emie https://m.edsoo.ru/863ea5a6
12 PasBuTHe xu3HM Ha 3emMIie 1Mo 3pam U Bubmmoreka LJOK
nepuoam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIbI 9BOJIFOITMH
ACTUTCIIBHOI'O U )KUBOTHOI'O MHUpPa.
13 pHpaKTquCKa;I pabora Ne 1 «I/I3yIt)1eH1/Ie bubamorexa LIOK
’ https://m.edso0.ru/863ea8bc
HCKOIAEMBIX OCTaTKOB PAaCTCHUH H
JKNBOTHBIX B KOJVICKLIUAX»
14 CoBpeMeHHast CHCTEMa OPTaHHIECKOT0 bubmoreka [IOK
MHpa https://m.edso0.ru/863ea48e
bu6mmoreka IJOK
15 OBommonys YenoBeKa (aHTPOIOoreHes) https://m.edso0.ru/863eac2c
16 JBwxyiye cuiisl ((hakTopsl) bubnuoreka ITOK
aHTPOITIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINY HBOJIOINH YETOBEKa
YenmoBedeckre pacsl U MPUPOTHBIC bubmmoreka [IOK
18
aJlalTalliy 4eloBeKa https://m.edsoo.ru/863eaea2
PezepBHBIii ypok. O600MIIEHNE IO TEME
19 «Bo3HUKHOBEHME U pa3BUTHE KU3HHU Ha
3emie»
20 DKoNorus Kak Hayka
21 Cpenpl 00UTaHUS U KOIOTUUECKIE bubmmoreka I[JOK
(baxTopbl https://m.edsoo.ru/863eafec
Aobuornueckue dakropsl. JlabopaTopHas
pabora Ne 3. «Mopodonornyeckue
29 0COOEHHOCTH PACTEHHIA U3 Pa3HBIX MECT bubnmorexa LJOK

oburtanus». Jlaboparopnas padora Ne 4.
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEpPEeHKOB KOJIeycay

https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuoreka LIOK

23 Broritieciiue gaxTope! 1 https:/m.eds00.ru/863eb348
DKOJOrMUECKHE XapaKTePUCTHKH
24 nomyssiud. [Ipaktrdeckas padora Ne 2 1
«IToac4€r MIOTHOCTH NOIMYJISILUEI pa3sHbIX
BUJIOB PaCTEHHID)
25 Coo0i1ecTBa OPraHM3MOB — OHOIICHO3 1 Etilg:;/?;fdasgo(.)rISIS 63eb46a
Bbubmoreka [JOK
26 OKONOTMYECKHE CHCTEMBI (IKOCUCTEMBI) 1 https://m.e dséf).ru 1363eb46a
27| Owanommmenent mupoasi. Cantora 1 biiorera L1OK
sxocrcrem, CyKreccns https://m.edso0.ru/863eb5fa
28 [IpupoaHbIe 3KOCUCTEMBI 1
29 AHTPOIOreHHBIE SKOCHCTEMBI 1
30 buocthepa — rimobanbHast SKocUCTEMA 1 bubnuoreka I[TOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
orochepsr https://m.edso00.ru/863ebd16
32 YenoBeuecTBO B brochepe 3emin 1
33 CocyrecTBoBaHUE PUPOIBI H 1 bubmmoreka I[JOK
Ye/I0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBHBIii ypok. O600IIEHNE TEMBI 1
«Co00I1IeCTBa U KOJIOTHUECKHE CHCTEMbI
OBLIEE KOJIMYECTBO YACOB 10 34

[NPOI'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 OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Ilon pen. [Taceunnka

B.B., AxiinonepHoe o6iectBo «M3narensctBo «IIpocerieHue

METOANYECKHUE MATEPUAJIBI U151 YUUTEJISA

Bubmuoreka ITOK https://m.edsoo.ru/mamnusre

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

OnekTpoHHbIN 00pa3oBaTenbHbIN pecype "S cnam EI'D. Cpennee obiee oOpa3oBanue. Y ueOHbIiH
MOJyJTb TIO PEIIeHHIO TPYIHBIX 33JaHui 10 yaueOHoMYy npeamety "buomorus”. 10-11 kmaccsr", AO
MznarensctBo "[IpocBemenue" —

DJeKTPOHHBIN 00pa3oBaTenbHbINA pecypc "lomarHue 3aaanus. CpenHee ooiee o0pa3oBaHue.
Buonorus”, 10-11 kmace, AO NUsnarensctBo "TIpocBemenne” - https://shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya22 (mpoOHbIii qocTyIT Ha 2 HEAEIH)

Tpenaxep "O6naxo 3Hanmit". buonorus. 10-11 kmace, OO0 "dusuxon JIabd" - https://obmaxo-
sHauuit.pd/ unnm https://oblakoz.ru/

JIaHHbBIE
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