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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY JUISl OINpEIETICHHUs TMOAXO0J0B K
(dhopMHUpOBaHUIO Coepx)aHus yaeOHOTo TpeaMeTta «bromorusy» coctaBunu: KoHnentyaibHbie Tojoxkernss @I'OC COO
O B3aUMOOOYCJIOBIICHHOCTH II€JIeH, CONIEp)KaHWs, PE3yabTaTOB OOydeHHs M TpeOOBaHUN K YpPOBHIO MOATOTOBKU
BBIIIYCKHUKOB, IOJIO’KEHUSI 00 OOLIMX LENsX W NMPUHIUMNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpenHero odiero oopaszoBanus B Poccuiickoil @enepaiiyu, a Takke MOJI0KEHHUS O crienuduke O1M0a0ruu, e€ 3HaYCHUH
B MO3HAHUU JKUBOM MPHUPOABI U OOECHEUEHUHU CYIIECTBOBAHHUS YEIOBEUECKOro oodmiecTBa. COriiacHO Ha3BaHHBIM
MOJIOKEHUSIM, ONPEEICHbl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Guosioruu na€t NpeacTaBieHUE O Lex, 00 o0lel cTpaTeruu 00y4ueHus!, BOCIIUTAHUS U PA3BUTHUS
oOyuyaroluxcs cpecTBaMU yueOHOro npeamera «buonorusy», onpeaenseTr 00s13aTelIbHOE PEAMETHOE COJEPKAHUE, €TO
CTPYKTYpY, paclpeleieHue MO pasfenaM M TeMaM, PEeKOMEHAYEMYIO MOCIeOBATEIbHOCTh M3Y4YEHHUsS y4eOHOro
Marepuana ¢ Yy4E€TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKA 0Opa30BaTeNIbHOIO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN O0YYArOIINXCS.

B mporpamme mo 6MOJI0THH TaKKe YUUTHIBAIOTCSA TPeOOBaHUS K IJIAHUPYEMBIM JTMYHOCTHBIM, METANIPEAMETHBIM H
IpeIMETHbIM  pe3yibTaraM  o0ydeHuss B (OpPMHpPOBAHMM  OCHOBHBIX  BHJIOB  y4e€OHO-IIO3HABaTEIbHON
JeSATEeIbHOCTH/YIEOHBIX TEUCTBUI 00yUYarOIIMXCS [0 OCBOCHUIO COJIEp KaHMs OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme mo Oumosornn (10—-11 kiaccel, 0a30Bblil ypOBEHb) peaju30BaH MNPUHLMI MPEEMCTBEHHOCTH B
M3y4eHUU OUOJIOTUH, Onaroaaps 4emy B HEHl MpocMaTpUBAETCsl HANPABIECHHOCTh HAa PA3BUTHUE 3HAHUM, CBSA3aHHBIX C
(bopMHpOBaHUEM €CTECTBEHHO-HAYYHOTO MHMPOBO33PEHHSI, LIEHHOCTHBIX OpPHUEHTAIMl JIMYHOCTH, 3KOJOTHYECKOTO
MBIIICHHS], TPEACTABICHUHN O 3J0POBOM 00pa3e KU3HU U OepeHbIM OTHOILLIEHUEM K OKpY>KaloIlel MPUPOTHON cpesie.
[ToaTomMy Hapsxy ¢ u3ydyeHUEM OOIIEOMOIOTHYECKUX TEOPHid, a TakKe 3HAHUM O CTPOEHUU >KUBBIX CHCTEM PAa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX MPOLECCOB B NpOrpaMme Mo OHMOJOTMU yAENEHO BHHUMAHUE
MCIIOJIb30BAHUIO TIOJYYEHHBIX 3HAHUM B MOBCEIHEBHOW >KM3HU IJIsi pEUICHUS MPUKIAIHBIX 337ady, B TOM YHUCIE:
npo(UIAKTUKKA HACJIEICTBEHHBIX 3a00JIEBaHUN YEIOBEKA, MEIUKO-TEHETUYECKOrO0 KOHCYJIbTUPOBAHMS, OOOCHOBAHHMS



AKOJIOTHYECKU IIEIECO00pa3HOr0 TMOBEJACHUS B OKpYXKAIOUEeH MPUPOMHON Cpefe, aHaln3a BIUSHHS XO03SHCTBCHHOU
JESTETPHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CHJICHHE BHUMAHUS K TIPUKIATHON
HaNpaBIEHHOCTH Yy4eOHOro mpenMera «bHOJOTHS» MPOAUKTOBAHO HEOOXOAMMOCTBHIO OOECIEYCHHS YCIOBUN JUIs
pelIeHUsT OJHOW U3 aKTyalbHBIX 3a7ad IIKOJBHOTO OHOJOTHYECKOro OoOpa3oBaHUs, KOTOpas Tpernojiaraet
dbopMupoBaHHEe y OOYYaIOMUXCS CHOCOOHOCTH aanTHPOBAThCS K HM3MEHCHHMSIM JIWUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHEe cpemHero ooOmero oOpa3oBaHHUS 3aHMMaeT BaxkHoe Mecto. Ona oOecrieyuBaer
dbopMupoBaHUE y 00yJaIOUIUXCS MPECTABICHUN O HAYYHON KapTUHE MHpA, paciupsieT U 0000I11aeT 3HaHUS O KUBOU
npupojie, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHM3aIlMd U SBOJIOIWHU, CO3AAET YCIOBHS JUJISi: TTO3HAHUS
3aKOHOB JKHBOW MPUPOIEI, GopMUpoBaHUs (HYHKIIMOHATEHON TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M O€30macHOro odpasa
KU3HH, YKOJOTHICCKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIC U YECITOBEKY.

Bonbioe 3HaueHue OMOJIOTHUSI UMEET TakXKe ISl PEIICHHS BOCMUTATEIBHBIX W PA3BUBAIOIIMX 33/a4 CPEIHETO
o01ero o0pa3oBaHus, colan3anuu odoydaronuxcs. M3ydenue 6uonornu odecreynBaeT yciuoBus 111 GOPMUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYpHI, CIIOCOOCTBYET
WHTETpallMA OMOJIOTUYECKUX 3HAHWHA C MPEACTABICHUSMU W3 APYTHX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH,
XUMUU # Teorpaduu. HazBaHHBIE MOJOKEHUS O TIPEAHA3HAYCHUH YIeOHOTO TIpenMeTa « bHoIoTHsy COCTaBUIM OCHOBY
JUTSL OTIPECNICHUs TIOJIXOJI0OB K OTOOPY M CTPYKTYPHUPOBAHUIO €T0 COJAEPIKAHUs, MPEACTABICHHOTO B MPOrpaMMe I10
OMOJIOTHH.

Otb6op conmepkanus yuyebHoro mpeamera «buomorus» Ha 0a30BOM YPOBHE OCYHIECTBIEH C TO3WIUH
KyJIbTYpOCOOOPA3HOTO TOJX0JIa, B COOTBETCTBHH C KOTOPBIM OOYyYaromuecs TOJDKHBI OCBOUTH 3HAHMS M YMEHUS,
3HAUYUMBbIE 71T POPMHUPOBAHUS OOIICH KYJIbTYPHI, OMPEICISIIONINE aJeKBaTHOE TIOBEJICHHIE YEJIOBEKA B OKPYXKAIOIIEH
MPUPOSHON Cpenie, BOCTpEOOBAaHHBIE B TOBCEAHEBHOM XU3HM M MPAKTUUECKOW aesTenbHOCcTH. Oco0oe MEecTo B 3TOU
CUCTEME 3HAHWI 3aHUMAIOT AJIEMEHTHI COJIEPKAHUS, KOTOPHIE CIYy>)KaT OCHOBOM 1iJisi (hOpMHUPOBAHUS MPEACTABICHUIN O
COBPEMCHHOM ©CTECTBCHHO-HAYYHOH KapTUHE MHUpAa W IIEHHOCTHBIX OPHEHTAIUSAX JIMYHOCTH, CITOCOOCTBYIOITUX
ryMaHU3aluy OMOJIOTHYeCKOro 00pa3oBaHMs.



CrtpykTypupoBaHHe COACpkKaHHUS y4eOHOr0 MarepHajia B MporpaMMme MO OHMOJOTHH OCYHIECTBJICHO C Y4ETOM
MIPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTEIBHBIX OCOOEHHOCTSX )KMBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3aluu U
HBOJIIOLIMUA. B COOTBETCTBUM € 3TUM B CTPYKType ydeOHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOLINE
coJiepkaTenbHble JIUHUU: «buonorus kak Hayka. Meroapl HayyHOro mno3HaHus», «Kierka kak Ouonoruueckas
cuctema», «Opranu3m kak Ouosnornyeckas cucreMmay, «CucteMa U MHOTOoOpa3ue OpraHu4ecKoro Mupay, « IBOJIOIHS
KUBOU PUPOABD», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenb nzydyenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE O0OYYAIOIIUMHUCS 3HAHUSIMU O
CTPYKTYpPHO-(DYHKIIMOHAJIBHON OpraHU3alliy >KUBBIX CHUCTEM PAa3HOTO paHra M MpHOOpeTeHHE YMEHUN HCIOIb30BaTh
9T 3HAHUS JJI TPaMOTHBIX JIEUCTBUN B OTHOUIEHMH OOBEKTOB YKUBOM MPUPOJBI U PEIICHUS PA3IUUYHBIX KU3HEHHbBIX
npo0em.

JlocTkeHue 1enu u3ydeHus ydyeOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE O0OECHEUYMBAETCS PEIICHUEM
CJIEIYIOIIUX 3aa4:

OCBOEHHE 00YYarOIIMMHCSI CUCTEMbl 3HAHUI O OMOJIOTMYECKUX TEOPHSX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
IrUNOoTe3aX, MpaBUjiaX, CIYKallMX OCHOBOM ISl (pOPMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE
MHpa, O METOAAaX HAay4YHOIrO IMO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX JKUBBIX CHCTEM Pa3HOIO YpPOBHS
OpraHu3alliy, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTUH;

(opMupoBaHre y 00yyaroumxcs Mo3HaBaTeNIbHbIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B Mpoliecce
aHaJIM3a JAaHHBIX O MyTSIX Pa3BUTHs B OMOJIOTMM HAayYHBIX B3IVIAJOB, WJEH M MOAXOJOB K U3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aluy;

CTaHOBJICHHE Y 00yUaroluxcs oO1en KyabTypbl, PyHKIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHITH U
OLICHMBATh SIBJICHUS OKPY’KAIOIIEr0 MUPA )KUBOW MPUPOABI HA OCHOBAHUM 3HAHUI U OIBITA, OJYYECHHBIX IPH U3yUYEHUN
OHOJIOTHH;

(opMupoBaHre y o0y4yaroUMxcs yMEHUH WILIIOCTPUPOBATh 3HAUYECHUE OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOU
NEeSTETBHOCTH YEJIO0BEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;



BOCIHUTAHHUE YOS KIEHHOCTH B BOZMOYKHOCTH MO3HAHUS YEJIOBEKOM KMBOUM MPHUPOIBI, HEOOXOIUMOCTH OEpEKHOTO
OTHOIIICHUS K HEH, COOIIO/IEHHUS] ITUUECKUX HOPM NP MPOBEACHUN OMOJIOTHYECKUX MCCIIEIOBAHUI;

OCO3HaHUE IIEHHOCTH OHOJIOTMYECKUX 3HAHUW JJI TIOBBIIICHHS YPOBHS DSKOJOTMYECKOW KyNbTYpbI, IS
(OopMHpPOBaHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE NPUOOPETEHHBIX 3HAHMM W YMEHUW B IOBCEIHEBHOW >KM3HU JUJISl OLUEHKH IOCIEICTBHI CBOEH
NEATEeIbHOCTU MO OTHONIICHUIO K OKPYXalolllel cpene, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAHHWE U COOJIOJICHHE MEp
podUIaKTUKH 3a00JIeBaHUH.

B cucreme cpennero oduiero oopasoBanus «buonorus», uzydaemas Ha 6a30BOM YpOBHE, SIBJISIETCS 00513aTENbHBIM
y4eOHBIM IPEIMETOM, BXOSALIMM B COCTaB MPeAMETHOM 00nactu « EcTecTBEHHO-Hay4UHbIE IPEAMETHI.

JUist u3ydyenus: 6uosioruu Ha 6a30BOM ypOBHE CpeHEro o01iero oopazoBanus orBoautcs 68 yacos: B 10 knacce —
34 gaca (1 gac B Heaemo), B 11 kmacce — 34 gaca (1 gac B Hezelo).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMHU €CTECTBEHHBIMH HAyKaAMU,
¢bunocodueil, STUKON, 3cTETUKON U 1TpaBoM. Poib Onosiornu B pOpMUPOBAaHUN COBPEMEHHON HAYYHON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl TO3HAHUS KUBOW TpuponAbl (HAOMIOACHUE, SKCIEPUMEHT, OINMUCAHHUE, U3MEpPEHHue, Kiaccudukaius,
MOJICIUPOBAHUE, CTATUCTHYECKasi 00pabOoTKa JIaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOUW TIPUPOIBI».

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThbl:

[Ipaktuueckas padora Ne 1. «cronbp3oBanue pa3IMdHbIX METOJOB MPU U3YyUYEHUN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’)KuBble CHCTEMbI U MX OPTraHU3AIUS.

Kussie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onosoruu. OTInYne )KUBbIX CUCTEM OT HEOPTraHUYECKOM
MIPUPOJIBL.

CpoiicTBa OMOCHUCTEM M HX pa3zHOOOpasue. YPOBHU OpraHU3ANMH OHWOCHUCTEM: MOJIEKYJISPHBINA, KIETOUYHBIH,
TKaHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIHN (OMOT€OIeHOTHYECKU), OnochepHBIil.

JdeMoHcTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OPTaHU3ALIMH KHUBON TTPUPOIBI».

O6opynoBanue: mojesb MoJiekysibl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.



XHUMHYECKUI COCTaB KJIETKU. XUMHUYECKHE FIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOAJIEMEHThI. Bosia 1 MuHepanbHbIe
BEILIECTBA.

@OyHKIMM BOABI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:xanne ocMoTuueckoro 6anaxca.

benku. CoctaB u crpoeHue O€NKOB. AMHHOKUCIOTBI — MOHOMEphl OenkoB. He3zamMeHuMble M 3aMEHUMBbIE
AMUHOKHCIIOTHI. AMHMHOKHUCTIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM MOJNEKyJbl (TEpBUYHAs, BTOPUYHASA,
TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. bruonornyeckue QpyHKIMM OEIKOB.

®epMeHThl — Ouojormueckue KaramuzaTopbl. CTpoeHue (QepMeHTa: axkTHUBHBIA LEHTp, cyOcTpaTHas
cnenuuunocTs. Kodpepmentsl. Butamunbl. OTingus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuael (TJIH0KO3a, pubo3a W J1e30KcHpubo3a), aucaxapuiabl (caxaposa, JaKTo3a) H
noiucaxapuibl (Kpaxmall, TJIIMKOTEH, 11eJITi0J103a). buonornyeckue GyHKIIMU YTIE€BOIOB.

Jlunuasl: Tpurmuuepuasl, Gochomunusl, crepounsl. I'mapodunbHo-ruapodoOHbIE CBOMCTBA. bHonormyeckue
¢byskun munuaoB. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTHUU.

Hyxneunossie kucnoter: JIHK u PHK. Hykneotuapl — MoHOMEpHI HYKJIEUHOBBIX KUCIOT. CTpoeHHe U QyHKIIUU
JHK. Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKUIUU.

Huronoruss — Hayka o kjerke. KieroyHas Teopus — mpumMep B3auMOAEUCTBUS UAEH M (DaKTOB B HAy4YHOM
MO3HaHUU. MeTO/Ibl U3YUEHUS KIIETKH.

Krnerka kak nemnoctHas >xuBasi cucrema. OO0IMe NpU3HAKU KJIETOK: 3aMKHYTas Hapy>KHas MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTHYeCKu# anmapar, CucTeMa CuHTe3a Oemka.

Tunel KIETOK: dyKapuoTHueckas W mnpokapuotuueckas. OCOOEHHOCTH CTPOEHHUSI MPOKAPUOTUYECKOW KIIETKH.
Krnerounas crenka 6akrepuil. CTpoeHre 3yKapHuOTUYECKON KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U
rpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAIMKC, MX (QyHkuuu. I[lmazmarudeckas
MeMOpaHa, e€ cBoiictBa u ¢yHkiuu. Llurommnasma u e€ opranouabl. OgHomeMOpanHbie opraHounbl kietku: IIIC,
annapat ['onbaxu, nu3ocoMbl. [10odyaBTOHOMHBIE OPraHOW[bBI KJIETKU: MUTOXOHApHUM, MiacTuabl. lIpoucxoxneHue



MUTOXOHApUN W Tactun. Bunabl mnmactun. HememOpaHHbIE OpraHOMIBI KJIETKH: PUOOCOMBI, KIIETOYHBIN LEHTP,
LEHTPUOJIH, PECHUYKHU, KTYTUKUA. DYHKIIMU OPTaHOUIOB KJIETKU. BKItoueHus.

SAnpo — perynsTopHblii HeHTp KieTkd. CTpoeHue siapa: siaepHas 000Ji0uka, KapuoIia3Ma, XpOMAaTHH, SIPBIIIKO.
XpOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JleMmoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lnelinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P.
@®pankiug, K. M. bap.

HNuarpammel: «PacrpeneneHne XMMHUYECKUX JJIEMEHTOB B HEKHUBOW mpupoae», «PacmpenerneHne XuMHUUYECKUX
AJIEMEHTOB B JKMBOM IIPUPOIELY.

Tabmuelr u cxembl: «llepuogmyeckass TabnMIa XUMUYECKUX HJIEMEHTOB», «CTpOeHHWE MOJIEKYJbl BOJIbIY,
«buocuntes Oenka», «Ctpoenue Mmojekynbl Oenka», «Ctpoenue ¢epmentay, «HyknemHoswsie kucnoTsl. JHK»,
«Ctpoenue moiekyibl AT®», «CTpoeHne 3yKapuoTUYECKOW KIETKu», «CTpoeHUEe KUBOTHOU KIETKn», «CTpoeHue
pPacTUTENILHOU KIETKW», «CTpOeHUE MPOKAPUOTUUYECKOU KIETKU», « CTpoeHue s/ipa KIETKN», « Y TIAEBOJLD, «JIUIUIbD.

OGopynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpyJOBaHUE IS TMPOBEACHUS HAOMIOICHUM, W3MEpPEHUH,
AKCIIEPUMEHTOB, MUKPOMpEnapaThl pACTUTEIbHBIX, JKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble 1 NpakTU4YecKUue padoThbl:

Jlabopatopnasi pabora Ne 1. «/3ydeHne KaTaTUTHUECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMuIa3bl WU
KaTasasbl)».

JlaboparopHas pabota Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHUH, )KUBOTHBIX M OaKTEepui Moj MUKPOCKOIIOM
Ha FOTOBBIX MUKpPOTpEnaparax U UX OMUCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, Wi MeTa0oIu3M. AcCCUMUIIAIUS (TJIACTUYECKUN OOMEH) M TUCCUMIIIANMS (DHEPTEeTHUYECKUI
00MeH) — JIBE€ CTOPOHBI €AMHOTO Mpolecca MeTadboau3Ma. Pojib 3aKOHOB COXpaHEHUS BEIIECTB U DHEPTUU B IOHUMAHUHU
MeTaboau3ma.



Tunbsl oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpoPHBIA. Poib (pepMEeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH
DHEPI'UU B KIIETKE.

®dotocunTe3. CBeroBasg u TeMHOBas (a3bl oTocunte3a. Peakiun porocuntesza. DddekTuBHOCTL (PoTOCHHTESA.
3HaueHue QOTOCUHTE3a ISl KU3HU Ha 3emiie. BiusHue yciaoBuil cpenbl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHU.

XeMOocuHTE3. XeMOCHHTE3UPYIOLIMe OAKTEPUH. 3HAYEHUE XEMOCHUHTE3a JIJISl KU3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KieTke. PaciuernseHue BeImecTs, BbIACICHUE U aKKyMYJIHPOBaHUE HEPTUU B KIIETKE.
Oranel 3Hepreruyeckoro obmeHna. Inmkonus. bpoxkenune u ero Buabl. KucioponHoe OKHCIIEHHE, WIH KJIETOYHOE
abixanue. OxkucautensHoe GochopunupoBanue. IP(HEeKTUBHOCTb FHEPIETUUECKOTO OOMEHA.

Peakuuu MarpuuHoro cunte3a. ['enernueckas nadopmanusa u JJHK. Peanuzauus renetnueckoil nHpOpMaluu B
kietke. ['eHeTnueckuil ko U ero cBoiictBa. Tpanckpunuus — matpuunblii cuHte3 PHK. Tpancasuus — Ouocunres
Oenka. Dtansl TpaHcisiuu. KoaupoBanue aMuHOKUCIOT. Pons pubocom B OuocuHTe3e Oenka.

Heknerounsie dopmbl xu3Hu — BUpYCHL. Mctopus otkpeitus BupycoB (J. WM. MBanoBckuit). OcobeHHOCTH
CTPOEHHUS W >KM3HEHHOTO ILMKJIa BUPYcoB. bakrepuodaru. bone3nu pacTteHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmynozaepunura yenoseka (BIY) — Bo3doyaurens CIIMla. OOpaTHast TpaHCKpUMIMS, peBepTa3a u
uHTerpasa. [Ipodunakrtruka pacnpocTpaHeHUsl BAPYCHBIX 3a00J1€BaHUM.

JeMmoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. . UBanosckwuii, K. A. Tumupsizes.

Tabmuiet uw  cxembl: «Tumbl mnTaHus», «Metabomuam», «MUTOXOHAPUSY, «DHEPrETUUECKUN O0OMEH,
«Xnopomnacty, «®Potocunredyn, «Crpoenue JIHK», «Ctpoenue u ¢yHKUHOHUpOBaHHE TeHa», «CuHTE3 Oelkay,
«I"enernyeckuii kony», «Bupyce», «bakrepuodarm», «Ctpoenue u xxu3HeHHbN 1uki Bupyca CIIM/]a, 6akrepuodaray,
«Perumkanusa JTHK».

O6opynoBanue: Mmoxaenu-ammukamuu «YnBoenue JIHK u Tpanckpunmus», «buocuntes Oenka», «CtpoeHue
KIIETKN», Mozienb cTpykTypbl JTHK.

Tema 5. PazMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.



KrneTounslii Uk, WM KU3HEHHBIN LUK KiaeTku. MHTepdasa u mutos. [Ipoueccel, mpoTekaromue B HHTEpdase.
Pernukamuss — peakuuss matpuuHoro cunrte3a JIHK. Crpoenue xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMTUIOWIHBIM U TaruIOWAHBIA XPOMOCOMHBIE HaOoOpbl. XpomaTuabl. lluTomornueckre OCHOBBI Pa3MHOMKEHUS U
WHJVBHUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetkn — wmuto3. Cragum murtoza. Ilpouecchl, NpouCXOnAdllMe€ HA Pa3HbIX CTAOUWAX MHUTO3a.
buonornyeckuii CMbICI MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromnTo3.

®opMbl pa3MHOKEHHSI OPTaHHU3MOB: O€cCIloyioe W IoJIoBoe. Buibl 0ecnosioro pasMHOMKEHUS: JEJIEHHUE HaJBOE,
MOYKOBAaHHWE OJHO- U MHOTOKJETOYHBIX, CIIOpOoOoOpa3oBaHUE, BEr€TaTUBHOE pa3MHOXKEHHE. VIcKyccTBEHHOE
KJIOHHPOBAaHHUE OPraHU3MOB, €TI0 3HAYEHUE ISl CENIEKIINH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun wmeiio3a. I[Iponecchl, mpoucxondimne Ha craausx menosa. [loBeneHne XpoMocoM B MeHO3e€.
Kpoccunrosep. bronornueckuii CMbICI U 3HAYEHUE MENO03A.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KMBOTHBIX. [1070BbBIE jKene3bl: CEMEHHUKU U SMYHUKH.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KJIETOK — raMmeT (CrepMaTo30M], SWIIEKJIETKa) — CIIEPMAaTOr€HE3 M OBOTEHE3.
OcoOeHHOCTH CTPOCHUS AUIIEKIIETOK U criepMaTo3ouaoB. OmnonoTBopenue. [lapreHorenes.

NunuBumyanbHoe pa3Butue (OHTOTEHE3). DMOpHUOHAIBLHOE pa3BUTHE (dMOpHOreHe3). Jrtarbl 3MOPHOHAIBHOTO
pa3BUTHUS y TTO3BOHOYHBIX KUBOTHBIX: ApOOJIEHUE, racTpyianus, opraHoreres. IloctamOpuoHanbHoe pa3BuTue. TuIlbl
MOCTAMOPUOHANIBHOTO PAa3BUTHUA: MPSIMOE, HemnpsMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB,
(akTOpBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO PaCTEHUS: CTPOCHUE CEMEHU, CTAIUN Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuibr u cxembl: «DopMbI Pa3MHOKEHHSI OPTaHU3MOBY, «/[BOWHOE OIMIOOTBOPEHUE Y IIBETKOBBIX PACTEHUI,
«BeretaTuBHOE pa3MHOXEHUE pacTeHUID», «Jlenenne kieTku Oaktepuil», «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHue



XpoMocoMbD», «Knerounsi mukim», «Pemmmkamus JHK», «Mwutos», «Meios», «lIpamoe u HempsMoe pa3BuUTHEY,
«I"aMeTorenes y MJIEKOIUTAIOIINX U YeJT0BEKa», K OCHOBHBIE CTAAUN OHTOT€HE3a.

O6opynoBaHue: MHUKpPOCKON, MuKpomnpenaparbl  «CriepMaTo30Mabl  MJIEKOIMUTAIOIIETo»,  «SlilexneTka
MJIEKOIMHTAIOEro», «KapruoknHe3 B KJIETKax KOpELIKa JIyKa», MarHUTHas MOJEJb-alllUINKauus «/leeHne KIeTKu»,
mozens JJHK, Mmonens metadazHoii XpoMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

JlaGoparopHass pabora Ne 3. «HaOmroneHume MHTO3a B KIETKaxX KOHUMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenaparax».

JIaGoparopHas padota Ne 4. «M3ydyeHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amauu reHetuku. Mctopus pazButusi reHeTukd. Poib LUTOIOTMU UM 3MOPHOJIOTMH B CTaHOBJIEHUU
reHeTuku. Bxiag poccuiickux M 3apyOeKHBIX YUEHBIX B PA3BUTHE T€HETHUKUA. MeTObl TeHETUKH (THOPUAO0TIOTUYECKUM,
UTOTEHETUUECKUN, MOJIEKYJISIpHO-TeHeTHUecKuil). OCHOBHbIE T€HETHYECKHE TIOHATUSA. ['eHeTuueckass CHMBOJIMKA,
HCIIOJIb3yeMasi B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HAacJIeI0BaHUsl MPHU3HAKOB, yCTaHOBJICHHBIE I'. MeHaeneM. MoOHOTUOpPUIHOE CKpEIIMBaHUE.
3aKoH €quHO0-00pa3usi TMOPUIIOB MEpPBOro MnokojieHus. [lpaBuino moMuHHpoBaHUsS. 3aKOH paclICIUIEHUsS MPU3HAKOB.
I'mnoresa yncrorel ramet. [1oy1HOE M HENMOJIHOE JTOMUHUPOBAHUE.

JurnbpuaHoe CKpellMBaHuWe. 3aKOH HE3aBHUCHMOIO HaclieZloOBaHUS NpHU3HaKoB. LluToreHeTnueckue OCHOBBI
IUTHOPUIHOTO CKpENIMBaHuA. AHAIM3UpYIolee CKpelirBanue. VMcnonb30BaHue aHAIU3UPYIOMIETO CKPEUIMBAHUS IS
oTnpeeieHUs] TeHOTUIa 0CO0u.

CuerieHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cuerieHHOMy HacjenoBaHUIo reHoB. Hapyienue
CLICIIJICHHSI TEHOB B PE3YJIbTAaTE KPOCCHUHIOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETHYECKUE KApThI.

I'enetnka mosia. XpOMOCOMHOE OIPENENIEHHE IMOJa. AyTOCOMBI W IOJOBBIE XPOMOCOMBI. ['OMOrameTrHeie H
reTeporaMeTHble opranu3msl. HaciienoBanue npu3HakoB, CUEIIEHHBIX C MOJIOM.



N3menunBOCTh. BUbl N3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIEICTBEHHAsA. Poyib cpenbl B HEHACHEACTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTUKA MOAU(DUKAIMOHHOW M3MEHUYMBOCTH. BapuallMOHHBIA psJl M BapuUallMOHHAs KPUBAs.
Hopma peakiun npusHaka. KonumdecTBEeHHbIE M Kauye€CTBEHHBIE NPU3HAKM W WX HopMa peakuuu. CBolcTBa
MOAU(UKAITMOHHON U3MEHYHNBOCTH.

HacnencTBenHasi, WM TeHOTUIIHMYECKAs, M3MCHUYMBOCTh. KOMOMHATHBHAS W3MCEHYMBOCTh. Mei03 M MOIOBOH
MpoLIeCC — OCHOBAa KOMOWHATUBHOW U3MEHYMBOCTU. MyTanmoHHasi U3MEHYMBOCTh. Kitaccudukanus MyTamuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M npuYrHBl MyTanui. MyrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacJieACTBeHHOM n3MeHunBocty H. M. BaBuiosa.

BHesepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wuyenoBeka. Kapuotnn dyemoBeka. (OCHOBHBIE METOAbI TE€HETUKH YEJIOBEKA: T'€HEATIOTMYECKU,
OJIN3HEIIOBBIM, IIUTOTCHETUYECKUM, OMOXUMHUUYECKUU, MOJEKYIsIpHO-reHeTuueckuil. COBpPEMEHHOE OIlpe/eieHue
FEHOTHUIIA: TOJHON€HOMHOE CEKBEHHPOBAHWE, TEHOTHUIHUPOBAHWE, B TOM uuciae ¢ nomomblo [IIP-ananusa.
HacnencrBennbie 3a0o0eBaHMs YelIOBEKA: I'eHHbIE OOJIe3HU, OOJIE3HW C HACJICACTBEHHOM MPEapacIoioKeHHOCTHIO,
XpOMOCOMHBIE 00Je3Hr. CoMaTUYeCKUE U reHepaTuBHbIe MyTaliu. CTBOIOBBIC KiIeTKU. [IpuHIMIBI 310pOoBOTO 00pa3a
KU3HU, TUArHOCTUKH, TPOPUIAKTUKU U JICUYECHUS TeHETUYECKUX OoJie3HeH. MennKo-reHeTuYeCKoe KOHCYJILTUPOBAHHUE.
3HayeHre MEIUIIMHCKOW T'eHETUKH B MPEOTBPAIICHUN U JICYEHUU T'eHETUUECKUX 3a00JIeBaHUM UeTOBEKa.

JeMmoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.

Tabnuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIUTOreHEeTUYeCKas OCHOBa», «3aKOH paclIeIyIeHUs 1
€ro IUTOreHEeTHYEeCKasi OCHOBAY, «3aKOH YMCTOTHI raMeTy, «lurubpuanoe ckpemuBanuey, «luToornyeckue 0CHOBBI
JTUTHOPHIHOTO CKpeImUBaHUs», «Meio3», «B3auMoaeicTBUe ajleIbHBIX TeHOB», «['eHeTHUecKrue KapThl PacTCHUH,
KUBOTHBIX U 4eJioBeKa», «I'eHeTuka momnay, «3aKOHOMEPHOCTH HACJIEAOBaHMS, CLEIUICHHOTO C MojoM», « KapuoTumsl
YeJIOBeKa M JKMBOTHBIX», «BuIsl m3MeHYMBOCTH», «MoaudukanmoHHas M3MEHUMBOCTH», «HacnmemoBanme pesyc-
(dhaxTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTHY.



O6opynoBanme: Moaenu-anmuKauu  «MoHOTHOpUIHOE CKpenuBaHue», «HemomHoe moMUHUpPOBaHHEY,
«/lurnbpunnoe ckpemmBanue», «llepekpéct xpoMocom», MHUKPOCKON u MHUKpompemapaT «Jlpozoduna» (HOpMa,
MyTaluu GOpPMbI KPBUTLEB U OKPACKH Tela), repbapuit «I"opox mOCeBHOM.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 5. «M3ydeHue pe3ylbTaToOB MOHOTHOPUAHOTO W JAUTHOPHIHOTO CKPEIIUBAHHS Y
po30(UIIbI HAa TOTOBBIX MUKpOITpENapaTax».

JlabopatopHast padota Ne 6. «M3yueHue MoauduKalmOHHOW U3MEHUYUBOCTH, MIOCTPOCHUE BapUAIMOHHOTO Psijia U
BapUALMOHHOU KPUBON».

JlabopatopHas pabota Ne 7. «AHaU3 MyTaluid y 1po30¢Guiibl Ha TOTOBBIX MUKpOTIpenapaTaxy.

[TpakTuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius KaK HayKa W MPOIIECC. 3apOXKICHHUE CEJIEKIMH U AomecTukanusa. Ydyenue H. M. BaBuoBa o mneHtpax
MIPOUCXOXKJICHUS U MHOT000pasusi KyJbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKIEHUS JOMAaITHUX >XKUBOTHBIX. Copr,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CeNeKIU. MaccoBbIi M1 MHAUBUIYAJIbHBIA OTOOPHI B CENEKIMH PACTEHUN M KUBOTHBIX.
Ouenka skcTepbepa. bianzkopoacTBeHHOE CKpenuBanue — HHOpUauHr. Yuctas nuHus. CKpelumBaHue YUCTHIX JTUHUM.
['ereposuc, wiu rubpuaHas cuia. HepoacTBenHoe ckpemnBanue — ayroOpuaunr. OtnanéHHas ruOpuausanus u eé
ycrexu. VCKyCCTBEHHBI MYTAareHe3 W MOJIyYCHHUE IOJIUILIOMAOB. [[OCTHXKEHUs CENEKIMU PACTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib Mpou3BojcTBa. ['eHHass WHKeHepus. Dtamnbl co3nanus pekomoOuHantHoM JIHK wu
TPAHCTE€HHbIX Opranu3MoB. Kiietounas wuHxkeHepusa. Kierounble KyabTypbl. MUMKpPOKIOHAIBHOE pPa3MHOKEHUE
pactennii. KiloHupoBaHHUE BBICOKOMPOJYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKUE U ITUUECKHE
npobsembl. ['MO — reHeTndeckn MOAUQPUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauuu:

[Toptpetsl: H. 1. BaBuios, 1. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. MBaHOB.



Tabmumer 1 cxembl: KapTta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO00pas3usl KyJIbTYPHBIX pacTeHuit», «llopossr
JOMAITHUX XKUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHui», «Otnanéunas rudpuausanusy, «Padbotsl akanemuka M. ©.
WBanoBa», «llomumnonaus», «OOBEKTBl OuoTexHoJorum», «KieToyHsle KyJbTypbl UM  KJIOHHPOBAHUEY,
«KoHCcTpynpoBanue 1 nepeHoc reHoB, XpOMOCOM.

ObopynoBaHue: MYJSDKH IJIOJ0OB M KOPHEIIONOB AMKUX (POPM M KyIbTYpHBIX COpPTOB pacTeHUil, repOapwuii
«CenbCKOX035MCTBEHHBIE PACTEHUSY.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHKEHHUS CEJIEKIIMM PACTEHUN M KUBOTHBIX (HAa CEJICKIMOHHYIO CTAHIIMIO,
IUIEMEHHYIO (pepMy, COPTOHUCIIBITATENbHBIN y4acTOK, B TEINIMYHOE XO3AHUCTBO, J1a0OPAaTOPUIO arpOyHUBEPCUTETA WIIH
Hay4HOT'O LIEHTPA)».



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOT'PAMMBI 110 BMOJIOTUN HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cormacao ®I'OC COO, ycraHaBiMBaroTCs TpeOOBAaHMS K pe3yjibTaTaM OCBOEHHS OOYyYaroMMHUCSA IMPOrpamm
CpeaHero o01mero 0opa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATDI

B cTpyKType IMYHOCTHBIX Pe3yJIbTaTOB OCBOEHHUS IpeaMeTa « buonorusy BbIIEICHBI CIEAYIOIINE COCTABIISIONIUE:
OCO3HaHWE OOYYaIOIIMMUCS POCCUMCKON TpaKJAaHCKOW HMACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSATEIIbHOCTH U CaMOONPEAEICHUI0, HATMYUE MOTHUBALIMKM K O0YyYEHUIO OMOJIOTHH, LIEJIEHANPAaBICHHOE Pa3BUTHE
BHYTPEHHHUX YOCXKJACHUN JMYHOCTM HA OCHOBE KIIOUEBBIX IIEHHOCTEHM M HMCTOPUYUECKUX TPAIAUIMNA pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHMs, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JIESITEIBHOCTH
[[EHHOCTHO-CMBICJIOBBIMA  YCTAaHOBKaMH, TPHUCYIIUMU  CHCTeME  OWOJOTMYECKOTO  00pa3oBaHHs, HaJIM4YUe
HKOJIOTUYECKOTO TPABOCO3HAHMS, CIOCOOHOCTU CTABUTh 1I€ITM U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIngyHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « bHoIorrsy TOCTUTAIOTCS B €IMHCTBE YYE€OHOM M BOCIIUTATEIIHLHOM
JNEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHUCKMMH COLUOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBCHHBIMU [IEHHOCTSIMU, TPHUHSATHIMH B OOINECTBE MpaBWIaMU WU HOPMaMHU TOBEACHUS U CIOCOOCTBYIOT
rmpoueccaM CamMOIIO3HAHUS, CAMOBOCIWTAHUS W CaMOPa3BUTHUS, DPA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH,
MaTPUOTU3MA, YBAKEHHS K 3aKOHY M MPABOIOPANIKY, YEJIOBEKY TPYya U CTAPIIEMY IMOKOJIEHUIO, B3AUMHOTO YBaKCHUS,
OEpEeXXHOTO OTHOIIEHUS K KYJbTYpPHOMY HACJICAMI0 M TPaaulUsIM MHOTOHAIIMOHAIIBHOTO Hapoja Poccuiickoit
denepanuu, TPUPOJIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSA Yy4ueOHOro mnpeameTa «bHUONOTHS» JTOIDKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh O00YYarONUXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW MO3MIIMEH JUYHOCTH, CHUCTEMOUN
[EHHOCTHBIX OpPUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH, COOTBETCTBYIOIIMX TPATUIUOHHBIM ILIEHHOCTSIM



POCCHIICKOTO OOLIECTBA, PACIIMPEHUE )KU3HEHHOT'O OIBITA M OMBITA JEATEIBHOCTH B IMPOLECCE PEATU3ALMH OCHOBHBIX
HAIIPaBJICHUN BOCIIUTATEIIbHON IEATEIIBHOCTH, B TOM YHCJIE B YACTH:
1) rpa:kIaHCKOr0 BOCIIMTAHHUS:

C()OPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULMU OOydYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOI'O YJIE€HA
POCCHUICKOTO 00I11eCTBA;

OCO3HaHUE CBOMX KOHCTUTYI[MOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH AESTENbHOCTHU MPU CO3JaHUM YYEOHBIX MPOEKTOB, PELICHUH YYEOHBIX U
MO03HABATENbHBIX 33124, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTB OIPEAEIATh COOCTBEHHYIO MO3UIIMIO IO OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHSATD
ee;

YMEHUE YUYUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBHS JIOAEH C pa3HbIMU
yOeX)AeHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX, I[O3HABATEIbHBIX M
MCCJIEI0BATENbCKUX 3a]1a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO OMIMTOHEHTOB MPHU OOCYKJIEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(OPMUPOBAHHOCTh POCCUMCKON Tpa)KTaHCKOW HACHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Iiepe POIMHON, TOPIOCTH 3a CBOM KpaH, CBOX PoauHy, CBOU S3BIK U KYJIBTYPY, IIPOLLIOE U
HAaCTOsAIIEE MHOTOHAMOHAIIBHOTO Hapoaa Poccnu;

LICHHOCTHOE OTHOILIEHHUE K NPHUPOJHOMY HACIEAUIO M NAaMATHHUKAM NPUPOABI, NOCTHKEHUAM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHMBAThH BKJIAJl POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS 3HAYCHHUSI
OMOJIOTHH B MMO3HAHUM 3aKOHOB IIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uzaeliHas yoexaEHHOCTb, TOTOBHOCTb K CITYy’KEHUIO U 3auiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €0 CyAbOY;



3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAUTENSAM, CO3JAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITHUS [IEHHOCTEN
CEMEWHOM KU3HU B COOTBETCTBUU C TpaauUUAMH Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOpPYECTBA, CIIOPTAa,
TpyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE 3MOIIMOHAIBHOTO BO3/ICUCTBHUS JKMUBOM MPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH KAadyecTBA TBOPUECKOM
JUYHOCTH;

5) pusnyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS H IMOLMOHAIBLHOIO0 0JIarONMOJIyYHs:

MOHMMAaHUE W peanu3alus 3J0poBOro M Oe3omacHOTO oOpasza >KU3HU (30pOBOE THUTAaHHE, COOJIOJCHUE
TUTHEHUYECKUX MPABUI U HOPM, COAJTaHCUPOBAHHBIN PEKUM 3aHATHI U OTNIbIXA, peryjsipHas (u3nvecKas akTUBHOCTH),
OEepeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY U TCHUXUYECKOMY
3J10pPOBBIO;

MOHUMAHHWE IIEHHOCTH TPaBWJ WHIWBUAYAJbHOTO M KOJUIGKTUBHOTO O€30MaCHOIO IOBEJCHHUS B CHUTYAIUsX,
YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJEH;

OCO3HaHME MOCEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEeOICHUS aTKOT OIS, HAPKOTUKOB, KypEHHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYA0JIO0HE;



TOTOBHOCTh K AaKTHBHOW JESITCIBHOCTH TEXHOJIOTHYECKOM W CONHMAIBHOW HAMpPaBJICHHOCTH, CIIOCOOHOCTH
WHUILIMUPOBATh, IIIAHUPOBATh U CAMOCTOATENIHO BBIMOJIHATh TAKYIO JEATEIIbHOCTD;

UHTEpPEC K PA3IMYHbIM cdepaM MpoPecCHOHATBHON NeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynyiel mpoeccuu 1 peann30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;

TOTOBHOCTh ¥ CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPa30BaHUIO HA TPOTSHKEHUHU BCEU JKU3HU,

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU 1IeNIecCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHHMKY JKM3HM Ha 3emiie, OCHOBE €&
CYILIECTBOBAaHUS;

MOBBIIICHUE YPOBHSA AKOJIOTHYECKON KYyIbTYpbhl: TPUOOPETEHHE OMNBITA TJIAHUPOBAHUS MOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TMMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

OCO3HAHUE II100ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U yTel UX PEIICHHUS;

CIIOCOOHOCTH MCIOJI30BATh MPUOOpETaeMbIe TIPH M3YyYEHUN OWOJIOTHH 3HAHUS U YMEHUS TIPU PEIICHUU MPoOIIeM,
CBSI3aHHBIX C PAllMOHATBHBIM MPUPOJIONIOIH30BaHUEM (COOIIOICHUE TIPaBUII MOBE/ICHUS B MIPUPOJIE, HAMPABIECHHBIX Ha
COXpaHEHHUE PABHOBECHS B IKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE NECUCTBUM, NMPUHOCAIIUX BPEJ OKPYKAIOMIEH NPUPOJHOM CPENe, YMEHHE NPOTHO3UPOBATH
HeOJaronpusiTHbIC SKOJIOTHYECKHUE TIOCIIEICTBUS MTPEAITPUHUMAEMBIX JEHCTBUIN U TPEAOTBPAIIATh UX;

HaJU4YUE€ PA3BUTOrO DKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJNbTYpbl, OIbITA JEATEIbHOCTU
AKOJIOTMYECKON HAIpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMH B IIO3HABATEIbHONW, KOMMYHHKATHUBHON U
COLMAIBHOM MPAKTUKE, TOTOBHOCTU K YHYaCTHIO B MPAKTUYECKON JIEITETBHOCTH SKOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKd U
OOIIIECTBEHHON TMPAKTHKHA, OCHOBAaHHOTO HA JHANOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeCTa B
MOJIUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W UMTATEIBCKOW KYJIBTYpPhl KaK CpPEJCTBa B3aWMOJICUCTBUS MEXIY JIOJbMH U
NO3HAHUS MUPA;



MOHMMaHUE crielu(uKr OUOJIOTUM KaK HAayKd, OCO3HaHUs €€ poiiu B (POPMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO
MBIIUICHHSI, CO3/ITaHUM IEJIOCTHOTO MpEACTaBlIeHUS 00 OKpY’KaloleM MHUpe Kak O €IUHCTBE IPUPOJIbI, YelIOBEKa U
oOuiecTBa, B MO3HAHUH NPUPOIHBIX 3aKOHOMEPHOCTEHN U PELIEHUH MTPOOJIEM COXPaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOex1EHHOCTh B 3HAUUMOCTU OMOJIOTUH JJI1 COBPEMEHHON LUBUIIM3AIMHN: O0ECIICUEHNsI HOBOTO YPOBHSI pa3BUTHS
MEIUIMHBI, CO3[aHHE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMbl Pa3BUTHS
YeJI0BEUECTBA, IMOMCKA ITyTEHd BBIXOJA M3 TIJ00AJbHBIX SKOJIOTMYECKHUX Npo0ieM M oOecredeHus mepexoia K
YCTOMYMBOMY pPa3BUTHUIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPHUPOJIHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX
CTaHJapPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOIMYECKUX 3HAaHUH B LIEJISAX MOBBIIMICHUS 001EH KylIbTypbl, ECTECTBEHHO-
Hay4YHOM TPaMOTHOCTH, KaK COCTABHOM 4YacTH (PYHKIIMOHAJIBHOM T'PaMOTHOCTH OOydYaromuxcs, (GopMHpyeMOil mpu
M3yYEeHUU OMOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJ0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BaTh
MoJIydyaeMble 3HaHUS JJIs aHAJIM3a U OOBSCHEHUS SBJICHHUM OKPY’KAIOLIEro MUPA U MPOUCXOISAMINX B HEM M3MEHEHUH,
yMEHUE JieslaTh 000CHOBAaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAyUYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIEJIbIO MOJYyYEHUs
JNOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [JIs peuieHus mpodjieM B pealbHbIX
KU3HEHHBIX CUTYalUAX;

OCO3HAaHME LICHHOCTHM HAy4YHOM AECATEIBHOCTH, FOTOBHOCTH OCYILECTBIIATH INPOEKTHYIO U HCCIIEI0BATEIBCKYIO
NEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO
HOBBIX 3HAHMI 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMMU.

METANPEAMETHBIE PE3YJIBTATHI



MeranpeaMeTHbIE PE3yJIbTATBl OCBOECHMS Yy4eOHOro mnpeamera «buosorus BKIIOYAKOT: 3HAYMMBIE IS
(dbopMUpOBaHHUS MHUPOBO33PEHUSI OOYYAIOMIMXCSA MEKIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIICHAYYHbIC MOHSITHS,
OTpakaroIlye HEIOCTHOCTh HAyYHOM KapTUHBI MUpa U CHELM(PUKY METOAOB [TO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIEeCTBO, PHEPIUs, SBJIECHUE, MPOLECC, CUCTEMA, HAYUHBbIM (axKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUs, UCCIEA0BaHUE, HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAJIbHbBIE y4eOHbIE AEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHUBHBIE, pErYyJsATUBHbIE), oOecrneunBamomye (OpMUPOBaHUE (PYHKIMOHAIBHOU
IPaMOTHOCTH M COLIMAJILHOM KOMIIETEHIIMM OOYYaroIIMXCs, CIIOCOOHOCTh OOYYarOIIMXCsl MCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHbIE Yy4eOHbIE NEHCTBUS B IIO3HABATEIIbHOM H
COLIMAJIBHOM ITPAKTHUKE.

MertanpeaMeTHbIE PE3YJIbTATHl OCBOCHHS POrPaMMBbI CPETHETO OOIIEro 00pa3oBaHus JOJKHBI OTPAKATh:

OBjaieHue YHMBEPCAJbHBIMM Y4eOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a30oBbIe JIOTHYECKHE T CTBUS:

CaMOCTOSITENIbHO (POPMYIMPOBAThH M AKTYaIU3UPOBATh POOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOrO MBIIUICHUs (aHalu3a, CHUHTE3a, CPaBHEHUS,
Ki1accuukanuu, 0000IIEeHNUsI), PACKPBIBATh CMbBICI OMOJIOTMYECKUX MOHATUN (BBIACISITh UX XapaKTepHbIC MPU3HAKU,
YCTaHaBJIMBATh CBSI3U C APYTHUMH MOHATHIMHU);

ONpENENATh LEIH NEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI
JESATENBHOCTH C ITOCTABICHHBIMU LIEIISIMU;

UCIO0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0OBsICHEHUS (DAKTOB U SIBJICHUI KUBOW MPUPO/IBI;

CTPOUTH JIOTHUECKHE pacCykJeHus (MHAYKTUBHBIC, JEAYKTHUBHBIC, TI0O aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,;

MIPUMEHSTH CXEMHO-MOJIEJIbHBIE CPEICTBA JJIsl IPEICTABICHUS CYLIECTBEHHBIX CBSA3€M M OTHOIIEHUI B U3y4aeMBbIX
Ounonoruueckux oOBEKTax, a TaKKe MPOTUBOPEUYUIl Pa3HOrO POJa, BBIABICHHBIX B Pa3IMYHbBIX WH(OPMALMOHHBIX
MCTOYHHKAX;



pa3pabarbiBaTh IJIAH PEIICHUS MPOOJEMBbI C YUYETOM aHAJIM3a UMEIOIIUXCA MaTEepPUaIbHBIX M HEMAaTEepUaTIbHBIX
peCypcoB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJSM, OICHHBATH PHUCKHU
MIOCJICACTBUHN JICSATEIIbHOCTH;

KOODAMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSIX PEAJIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOIO
B3aMMO/ICICTBHUS,

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE JeHCTBHS:

BJIaJIETh HAaBBIKAMHU YUeOHO-HCCIEI0BATEILCKON U MIPOEKTHOMN JIESITEILHOCTH, HaBBIKAMH Pa3pellIeHUs MpooIieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IMOMCKY METOJIOB PEIICHUS! MPAKTUYECKUX 3a/1ad, MPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

WCTIOJIb30BAaTh PA3JIMYHbIC BHUJIBI JCATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHWS, €ro HHTEpPHIpETaInu,
peoOpa30BaHUI0 U TPUMEHCHHIO B YYCOHBIX CHUTYyalUsAX, B TOM YHCJE TMPH CO3JAaHUU YYEOHBIX M COIMAJIBHBIX
MPOEKTOB;

dbopMupoBaTh HAyYHBIM THUIl MBIIUICHUS, BJIQJETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU TOHSITHUSMU M
METOJIaMH;

CTaBHUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33/1aUl B 00Pa30BaTECIIbHOM NCSITEILHOCTH M )KU3HCHHBIX CUTYaIIHIX;

BBISIBJISITh NIPUYMHHO-CJICJICTBEHHBIC CBSA3W W AKTyaJIM3UPOBATH 3aJayy, BBIJBUTaTh THUIOTE3y €€ pELICHUS,
HAaXOJUTh apTYMEHTHI ISl JOKA3aTeJILCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS,

AHAJIM3UPOBATh MOJIYUYECHHBIE B XOJI€ PEIICHUS 3aJayu PE3yIbTaThl, KPUTUUECKU OLECHUBATH MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISTH IEJICHANPABICHHBIN TTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B MPO(GECCUOHANTBHYIO CPEy;

yMETh MEPEHOCUTh 3HAHUS B ITO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;



BBIJIBUTATh HOBBIC WJEH, TpEIjaraTh OPUTHHAIBHBIE TOMXOJIBI M PEIICHUS, CTAaBUTh MPOOJEeMbl W 3aJadH,
JIOITYCKAFOINE AIbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHUKAX HMHPOpMalUU (TEKCTe y4eOHOTOo MOocoOus, HAYyYHO-TIOMYJISIPHOU
auTEpaType, OHOJIOTHMYECKUX CIOBapsX MW CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax maHHbIX, B HHTepHeTe),
aHATM3UPOBaTh MH()OPMAITUIO PA3IMYHBIX BUAOB U (DOPM MPEACTABICHHS, KPUTHICCKH OIEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTH;

dbopMyIHpOBaTH 3aMIPOCHl U MPUMEHSThH PA3IMUYHbIC METO/IbI IIPU MIOUCKE U 0TOOpE OMOIOrnYecKor nH(pOopMaIny,
HEO0OXOAMMOM JJIsl BBITIOJTHEHUS yU4eOHBIX 3a]1a4;

mpuoOpeTaTh OIBIT HCIONB30BaHUA WH(OOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH, COBEPIICHCTBOBATH
KyJIbTYPY aKTHUBHOT'O UCIIOH30BAHUS PA3TMIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMy TpeACTaBiIeHUsT OHOJOTHYECKON HHGOpMAIMKH (CXEMBI,
rpaduky, AHarpaMMsbl, TaOJIUIIbI, PUCYHKH U IPYTOE);

WCITOJIh30BaTh HAYYHBIHA S3BIK B KA4ECTBE CPEJCTBA MpHU padboTe ¢ OMONOTHYECKOW WH(POpMAIHEH: TPUMEHSITh
XUMUYeCKue, (U3MYecKue W MaTeMaTUYeCKUe 3HaKM M CUMBOJIbI, (GOpMyJibl, a00peBUATYpy, HOMEHKJIATYPY,
MCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIA/ICTh HABBIKAMU PACTO3HABAHUSA U 3aIIUTHI HHGOpMAIINK, UHPOPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) o6menne:

OCYIIECTBJISATh KOMMYHHMKAIIUA BO BceX cepax >KW3HH, aKTMBHO y4acTBOBAaTh B JIMAJIOTE WIIM JAWCKYCCHH IIO
CYIIIECTBY OOCYXKIaeMoOil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CYKJICHHUS OTHOCUTEIHHO BBIMOJTHEHUS
mpeasiaraeMoi  3a7aud, Y4YWUTHIBAaTh WHTEPEChl W COTJIACOBAHHOCTH TMO3WIMN JIPYTrUX YYaCTHUKOB JUajiora Wid
JTUCKYCCHUN);

pacmo3HaBaTh HEBEpOAJbHBIC CpPEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEAMOCHIIOK
BO3HUKHOBEHUSI KOH(DIMKTHBIX CUTYALUN, YMETh CMSITYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;



BJIQ/IETh PA3IUYHBIMU CIIOCO0aMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUSI IPYTUX JIFOJIeH, TIPOSBISATh
YBOXUTEIHbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM (hopMe HOpMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMS C UCIOJIB30BAHUEM SI3BIKOBBIX CPECTB.

2) cOBMeCTHAsl 1eATeTbHOCTD:

MOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBa KOMAaHAHON M MHIMBUYaTbHOU pabOTHI IPH PEIICHUH OMOIOTHYECKON
po0seMbl, 00OCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX (POPM B3aUMOJEUCTBUS MPU PEUICHUH y4eOHON
3a/1a4u;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO
YJIEHA KOJUIEKTUBA,

MIPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBAThH JEHUCTBUA MO €€ JOCTUKEHUIO:
COCTABJISITh IJIaH JEHCTBUM, pACIPENENATh POIH C YYETOM MHEHHH YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOU
paboTHI;

OLICHHMBATh KAayeCTBO CBOEr0 BKJaJa U KaXKIOrO y4yaCTHHUKAa KOMaHAbl B OOMIMI pe3ysbTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

npeasiaraTh HOBBIE TIPOEKTHI, OLIEHHUBAThb HJEW C TMO3UIMU HOBHU3HBI, OPUTMHAJIBLHOCTH, MPaKTUYECKON
3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IMOBEJACHHE B PA3IMYHBIX CUTYyalUsX, HPOSBIATH TBOPYECTBO M
BOOOpaXKeHUE, OBITh MHUITHATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMM PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHHMSI NMPOOJEM M HUX pPEIIeHUS B JKU3HEHHBIX U Y4EOHBIX
CUTYaLUSIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX JAEMCTBUSIX U MOCTYIMKaX
10 OTHOIIEHUIO K dKUBOW IPUPOJE, CBOEMY 3[I0POBbIO U 3JJOPOBBIO OKPYKAIOLIUX;



CaMOCTOSITEIIbHO ~ OCYIIECTBJIATh  IMO3HABATEIBHYIO  JIEATCILHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh U
(bopMyIUpPOBaTh COOCTBEHHBIE 337]a4H B 00Pa30BATEIHHON AEATETFHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSTENIbHO COCTaBJISATh IUIAH pEHICHUsT MpoOJieMbl € YYETOM HMEIOIIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTCHUN;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX IPEATIOUTCHUI;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IMIUPOKON 3PYIUIIMHM B Pa3HBIX O0JACTSAX 3HAHUN, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINA YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM;

BJIaJICTh HABBIKAMHU TMO3HABATEIBHON pe(ICKCUU KaK OCO3HAHMS COBEPIINACMBIX JACHUCTBUM U MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCII0JIb30BATh MPUEMBI peIeKCHUU AJIs OIIEHKH CUTyalluH, BEIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMAThH PEIIEHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX IIPU AHAJIM3€E PE3YIbTATOB ACATEIBHOCTH,

3) npuHsITHE CeOsl U APYIUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IIPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX MPU AHAJIU3E PE3YIbTATOB ACATEIbHOCTH,

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI



[IpenmerHble pe3ynbrarhl ocBoeHus mnporpammbel COO mno Ouonornu Ha ©0a30BOM YPOBHE BKJIHOYAIOT
cnenuduueckue 1 yueoHoro npeamera «bruonorus HaydHbIe 3HAHUS, YMEHUS M CIIOCOOBI ACMCTBUI IO OCBOCHUIO,
MHTEPIIPETAllMd ¥ MPeoOpa30BaHUI0 3HAHUW, BHUIBI JEATEIBHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, & TAKXKE B PEATbHBIX JKU3HEHHBIX CUTYallMsIX, CBA3aHHBIX ¢ Ouojoruei. B
porpaMMe IpeaIMeTHbIE Pe3yJIbTaThl MPEICTABICHBI 110 TOAaM 00YUYEHHUS.

[IpenmeTHbIE pe3yabTaThl OCBOECHUS yueOHOTo npenmMera «buonorusy ¢ 10 knacce NOIXKHBI OTpaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECTE€ M POJM OMOJOTHH B CHCTEME HAYYHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTEeCTBEHHO-HAyYHON KapTUHBI MHpa M HAaydHOTO MHPOBO33PEHHUS, O BKIAJC
POCCHUICKUX U 3apyOeXHBIX y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJOTUH, (QYHKIIMOHAIBHON IPAaMOTHOCTH YeJIOBEKa JJIs
pelIeHNUs KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COACPkKAHNE OMOJOTHYECKUX TEPMUHOB U TOHSTHI: KU3Hb, KJI€TKA, OPraHu3M, METaboIn3M
(oOMeH BelecTB M MPEBPAILEHUE SHEPTHH), TOMEOCTa3 (CaMOpEryisuus), YPOBHEBAsl OpraHU3alUs >KUBBIX CHUCTEM,
CaMOBOCITPOM3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, HK3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHUE Hu3JlaraTb OHOJIOTUYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas, MYTallMOHHAs, LEHTpajlbHas JorMa
MOJIEKYJIIpHO# O6uomnorun), 3akonsl (I'. Mennens, T. Moprana, H. . BaBunoBa) u y4enus (0 ieHTpax MHOT000Opas3us u
MPOUCXOXKACHUSA KyJIbTYpHBIX pacteHuit H. WM. BaBunoa), ompenensTs TpaHUIBI WX TPUMEHUMOCTH K IKUBBIM
cUCTeMaM;

yMEHHE BJaJeTh METOJAaMU HAYYHOTO TIO3HAaHUS B OWMOJOTHM: HAOJMIOJEHHE U ONHMCAHHUE >KUBBIX CHCTEM,
MPOLIECCOB U SIBICHUN, OpraHM3alus M MPOBEACHHE OHOJOTUYECKOTO 3KCIEPUMEHTA, BBIABMKEHHE THIOTE3bI,
BBISIBJICHHME 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMH  BEJIMYMHAMHU, OOBSCHEHHE TOJYUYEHHBIX PE3yJIbTaTOB,
WCTIOJIb30BAaHHBIX HAYYHBIX TIOHATHH, TEOPHA W 3aKOHOB, YMEHHE JeliaTh BBIBOABI HAa OCHOBAaHUH IOJTYYCHHBIX
pE3yNbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBbIE MPU3HAKU BHUPYCOB, KJIETOK IMPOKAPUOT M DYKApHUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U NPEBpAIICHHUS SHEPIUU B KIETKE,



dboTocuHTE3a, TMJIACTHYECKOTO W JHEPreTHUecKoro oOMeHa, XEeMOCHHTE3a, MHTO3a, MeiHo03a, OIUIOJOTBOPEHHUS,
Pa3MHOKEHUs, UHAUBUIyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE IPUMEHATH MOJYYEHHbIEC 3HAHUS JUIsl OOBSCHEHUS! OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUM, ISl IPUHATHUS
IPAaKTUYECKUX PELIECHUI B MOBCEIHEBHOM XKM3HU C LENbI0 o0ecnieueHrs 0e30IaCHOCTU CBOETO 3[I0POBBS U 3/10pPOBbS
OKpY>KaIOIIUX JIIOJCH, COOMIOACHUS HOPM TPaMOTHOTO TOBEIEHHUS B OKpYXalolled MpHpOAHOM cpene, MOHUMaHHE
HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHKEHUI COBPEMEHHONW OHOJIOTUM M OHUOTEXHOJIOTUW JUIS PAIMOHAIBLHOTO
PUPOIOTIOTIB30BAHUS;

YMEHHE pellaTh 3JEMEHTapHble I'€HETUYECKUE 3aJaud Ha MOHO- U JUTHOPUAHOE CKpPEIIMBaHUE, CLEIJICHHOE
HACJIEOBaHHE, COCTABJIATh CXEMbl MOHOTMOPHMJIHOTO CKPEIIMBAHUA JJIsl MpEJICKa3aHUsl HACJIEelIOBAaHUS MPHU3HAKOB Yy
OpTraHHU3MOB;

YMEHHUE BBINOJIHATh JA0OPATOPHBIE M MPAKTHYECKHE PadOThl, COOMOAATh MpaBuja MpU padboTe ¢ y4eOHBIM U
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W MHTEPHPETUPOBATh HH(OpMAIMIO OHOJOTHYECKOTO  COJEpKaHus,
BKJIIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpeAcTBa MaccoBoW WHGOpMAIUHM, HAyYHO-
MOMYJISIPHBIE MaTePHUAJIbl), STUHUECKNE aCTIEKThI COBPEMEHHBIX UCCIIEIOBAaHUN B OMOJIOTHUH, METUITNHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 000011asi OMOIOTHYECKY0 HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCII0JIb30BaTh MOHATUUHBIN anmnapaT OMOJIOTUH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npenmMera «buosnorusy ¢ 11 knacce NOIXKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWW O MECTE€ M POJM OHMOJOTHH B CHCTEME HAYYHOTO 3HAaHWS E€CTECTBEHHBIX HAyK, B
(GbOpMUPOBaHUN COBPEMEHHOW €CTEeCTBEHHO-HAyYHON KapTWHBI MHpa W HAaydHOTO MHPOBO33pPEHHS, O BKJIAJC
POCCHICKUX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, (DYHKIIMOHATIHLHOW TPaMOTHOCTH YeJIOBEKa JJIs
pelIeHuUs KU3HEHHBIX 3a/1a4;

yYMEHHE PACKpbIBaTh COJIEpPKaHNE OMOJIOTUYECKUX TEPMUHOB U MOHITHIM: BU, MOMYJISALKS, T€HO()OH, SBOIOLUS,
IBWKYIIHE CUJIbl  ((haKTOpbI) SBOIIOLMHU, MPHUCIOCOOJIEHHOCTh OpPraHU3MOB, BHUJI000pa30BaHUE, HKOJIOTHYECKUE



(GaKkTOphl, H3KOCHCTEMa, NPOAYIECHTH, KOHCYMEHTBI, PEIyICHTBI, IEMH NUTaHUSA, OSKOJOTHYECKas MUpamMuia,
OuoreorieHo3, Onocdepa;

YMEHHE Wu3Jarath OWoJIoTHYeCKHWe Teopuu (dBoronMoHHas Tteopuss Y. JlapBuHa, CHUHTETHUYECKas TEOPHSI
HBOJTIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsinieBoro cxoactsa K. M. bapa, depenoBanus TaBHBIX HaIllpaBICHUN U
myteit aBomonuu A. H. CeBeprioBa, yaenus o 6uocdepe B. Y. BepHanckoro), onpenensTe TpaHUAIB UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM;

yMEHHUE BIIAJIETh METOJaMU HAYYHOTO IIO3HAHMsS B OWMOJIOTMU: HAONIOJICHUE M ONHCAHUE >KUBBIX CHCTEM,
MPOIIECCOB M SIBJICHUM, OpraHU3alus W TPOBEICHHE OWOJOTHYECKOTO SKCIEPUMEHTa, BBIJIIBIKEHHUE THUIIOTE3HI,
BBISIBIICHHE 3aBHUCHUMOCTH  MEXKAY HCCIEIYEeMbIMH BEIMYMHAMHU, OOBSICHEHHWE TOJYYEHHBIX PE3yJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHITHH, TEOPHUH M 3aKOHOB, yMEHHE JClIaTh BBIBOJbI HA OCHOBAHWU IOJYYCHHBIX
pe3yNIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHBIE TMPU3HAKKH CTPOEHUS OHOJOTUYECKHX OOBEKTOB: BHUJOB, MOMYJISIINA,
MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTEO1IEHO30B M 3KOCUCTEM, OCOOEHHOCTU MPOIIECCOB: HACJIEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOTO O0TOOpa, BHA00OOpa3oBaHUS, MPHUCIOCOOICHHOCTH  OpPTaHU3MOB,  JIEHCTBUS
AKOJIOTHYCCKUX (PAKTOPOB HA OpPTaHW3MBI, TIEPEHOCA BEIIECTB M IMOTOKA DHEPTHH B AKOCHCTEMax, aHTPOTIOTECHHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPyTrOBOPOTa BEIIECTB M OMOT€OXUMUYECKUX IIUKIIOB B buocdepe;

yMEHUE MPUMEHSTH MOJTYyYEHHBIC 3HAHUS JJIS1 OOBSICHEHUS OMOJOTUUYECKHUX MPOIECCOB U SABJICHUM, JJI TIPUHSATHS
MPAKTUYECKUX PEIICHU B MOBCEIHEBHOW JKMU3HH C IEJbI0 o0ecredeHusi 6€30MacHOCTH CBOETO 3J0POBBS U 370POBBS
OKpY)KaIOIIUX JIOJCH, COOMIOACHUS HOPM TPAaMOTHOTO TIOBEIEHHUS B OKPYXAlOIIeW MPHUPOIHON cpene, MOHMMaHHE
HEO0OXOIMMOCTH UCTIONB30BaHUS JOCTHYKCHUI COBPEMEHHOM OMOJIOTHH ISl PAllMOHAIEHOTO TPHUPOI0TIOH30BAHMS,

YMEHHUE peIIaTh JJIEMEHTAPHBIE OWOJIOTMYECKUE 3aJa4M, COCTABJISITH CXEMBbI MEPEHOCa BEIIECTB M JHEPTUU B
AKOcHUCTEMAX (LIeMU MUTaHUs);

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W MPaKTHYECKUE padoThl, COOMI0aTh MpaBwWiia MpU paboTe C y4eOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHYECKH OICHUBATh M HMHTEPIPETHPOBATH HWHQPOPMAIHMIO OHUOIIOTUYECKOTO  COJCPKAHMUS,
BKITIOYAOIIYIO TICEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM WH(pOpMAIMH, HAYyYHO-
MONYJISIPHBIC MaTepHalibl), PACCMATPHUBATh TII00ATBHBIC YKOJIOTUYECKUE MPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH TIO
OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC MUChMEHHBIC U YCTHBIE COOOIICHUS, 000011as ONOIOTUYECKYI0 HH(OPMALIUIO U3
HECKOJIbKUX UCTOYHHKOB, TPAMOTHO UCIIOJIb30BaTh MOHSATHIHBINA armapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne /i P Konrpoabnbsie IIpakruueckue (itcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
brororist kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
JKuBbIe CHCTEMBI M MX OpraHHu3aIus 1 bubmorexa LOK
p " https://m.edsoo.ru/7f41c292
XUMHYECKUN COCTaB M CTPOSHHUE KIETKH 8 1 bubmorexa HOK
P https://m.edso0.ru/7f41c292
KuzneaesaTenbHOCTh KIETKH 6 bubmorexa [JOK
A https://m.edso0.ru/7f41c292
PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubmuoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 UBMEHYUBOCTD 3 15 bubmmorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3moB. OCHOBBI 3 bu6muoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
PeszepBHOe Bpemst 1 bubmorexa [TOK
p p https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TTO3HAHUS KUBOM
npupojsl. [Ipaktrdeckas padora
2 NIj 1p<<Ii[Icn0JIFI)>3OBaHI/Ie a3IJ)II/IqHHX 1 0 0.5 bubmorexa HOK
3 P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
buonoruueckue cuctemsl, bu6mmorexa [IOK
3 1 0 0
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIIETKH. 1 0 0 bubmuoreka [JOK
Bona u muHepanbHbie conu https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
b . 1
5 enku. CocTaB U CTPOCHHE OCITKOB 0 0 httos://m.edsoo.ru/8636b72
DepMeHThI — OMOJIOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0 05 bubnmoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIH KaTajas3bl)»



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

bubmuoreka [JOK

! YrueBogeL. Jim e 0 https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 Hyxnentosbie kucnorsl. AT® 0 https://m.eds00.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus 0 bubmmorexa [IOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas 0
cucremMa
CrpoeHnue 3ykapuoTU4eCKOn
kneTku. JlabopaTtopnas pabota No
2 «3ydeHune cTpoeHUsI KIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTTUCAHUE»
bu6mmoreka [IOK
12 OOMEeH BEIIECTB UM META00IN3M 0 https://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 PorocuHTes. XemocHHTes 0 https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 uepreruueciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubnnoreka [JOK

«Habnronenne MuTo3a B KIeTKax
KOHYHKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

buocunTes Oenka. Peakims bubmuoreka [JOK
16 0
MaTpU4YHOI'O0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancmiums — bnocuntes benka 0 https://m.eds00.ru/863e796e
18 Hexierounsie popmbl )KU3HU — 0 bubnunoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
DopMbI pa3MHOKEHHUS bubmnorexa [IOK
19 PMELD 0 https://m.eds00.ru/863e81b6
OPTaHi3MOoB https://m.edso00.ru/863e831e
. bubnmoreka [JOK
20 Meitos 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
21 OmnogotBopenue. JlabopaTopHas 05 bubnunoreka [JOK
pabota Ne 4 «/3yueHue cTpoeHUs ' https://m.eds00.ru/863e81b6
MIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpEnapaTax»
29 WHauBuayanbHOE pa3BUTHE 0 bubnuorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEICTBEHHOCTU U 0 bubmmorexa LOK
https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MIPU3HAKOB. MOHOTHOpHIHOE 0 bubmmorexa [JOK
P ] puA https://m.edso00.ru/863e8878
CKpEIINBAHHE
o5 JuruOpunHoe cKpenruBaHue. 0 bubmuoreka [JOK

3aK0H HE3aBUCUMOTO

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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HaCJIE0BaHUS IPU3HAKOB
CleruieHHOE HACIEI0BaHUE

npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenue pe3ysnbTaToB

bu6mmoreka [JOK

26 MOHOTHOPHIHOTO M 05 https://m.edsogru/863e8060
JUTHOPUTHOTO CKPEITUBAHUS Y
Jp030(hUITBI HAa TOTOBBIX
MHUKpOIIpenaparax»

97 I'enernka noma. HacinenoBanue 0 bubmuorexa [JOK
MPU3HAKOB, CUEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3MeHYHBOCTb.

Henacnencreennas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue bu6nuorexa [IOK

28 . 0.5
MOAU(UKAITMOHHON https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, IOCTPOCHHE
BapHAIMOHHOTO psija U
BApUALIMOHHON KPUBOM»

HacnencrBenHas "3MEHYHUBOCTb.
JlaGopaTtopnast pabota No 7. bubnmoreka [JOK

29 . 0.5
«AHanu3 MyTamui y 1po30Quisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIpErapaTax»

bubmuoreka [JOK

30 Fenernia sesoneka 0 https://m.eds00.ru/863e8d78
O00011EeHME 10 TEME

31 «HacmencTBeHHOCTE 1 0

N3MCHYUBOCTb OPTraHU3MOB»



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

bubmuoreka [JOK

32 Ceneiis Kak Hayka i poLece 1 https://m.eds00.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIICKIITNHI 1 bubmuoreka [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnunoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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