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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHM TEOPETUYECKYI0 OCHOBY IS
OTpeseNeHus] TMOAXO0M0B K (OPMUPOBAHUIO COJAEpKaHUS ydeOHOro mpeaMmeTa
«buonorus»  coctTaBWIM:  KOHIENTyalbHble mnonoxkenus DIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, coliepKaHusl, pe3yJIbTaToOB 00y4YeHUs: U TpeOOBaHUMI
K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TOJIOKEHHUSI 00 OOIIMX WEISX W MPUHIIMIAX,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO 00111ero 00pa3oBaHus
B Poccuiickoit deneparinu, a Takke MONOKEHHUS O CEUPUKE OHOJIOTHH, €€ 3HAUYCHUH
B TO3HAHUU >KUBOM TMPUPOJBI U OOECHEUYCHUH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. CorjacHO Ha3BaHHBIM IOJOXKEHUSAM, OIPEICICHbl OCHOBHBIE (PYHKIUU
MIPOrpamMMBl 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Ha€T MpeACTaBICHHE O MeNsiX, 00 oOlel cTpaTeruu
0o0y4eHMs, BOCIIUTAHUS U PA3BUTHA OOYyYarOLIUMXCsl CPEACTBaMU y4e€OHOrO MpeaMera
«buonorusy», onpenenser o0sA3aTeIbHOE NPEIMETHOE COJEp)KAHUE, €ro CTPYKTYpY,
pacupenesneHue I0 pasleinaM M TeMmaM, PEKOMEHAYEMYIO IIOCIENOBaTEIbHOCTD
M3y4YeHHs yuyeOHOro marepuana ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX
CBA3E€H, JIOTMKM 0Opa3oBaTeIbHOIO  MPOLIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00yJarommxcs.

B nporpamMme mo OMOJOTHH TaKKe YYUTBHIBAIOTCA TPEeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeAMETHBIM U TMPEAMETHBIM pe3ylibTaraM OOyYEeHHS B
(GbopMUPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEIBHOU AEATEIbHOCTH/Y4eOHBIX
nerlcTBU 00y4arommxcsl M0 OCBOCHUIO COACPKaHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B mnporpamme mo OGuonorum (10-11 xmaccel, 0a30BbIi ypOBEHb) peaTu30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3YYEHHHM OHOJIOTHH, Onaromaps dYemMy B Hel
MPOCMATPUBAETCSl  HANpPaBICHHOCTb HA  pa3BUTUE  3HAHWM, CBA3AHHBIX C
(OpMHpPOBAaHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, LIEHHOCTHBIX OpUEHTAlUI
JUYHOCTHU, SKOJOTUYECKOTO MBIIIJIEHUS, MPEACTaBICHUI O 310pOBOM 00pa3e KU3HU U
OEpeXKHBIM OTHOIIIEHHEM K OKpy»Karomieil mpupomaHoit cpene. [lostomy Hapsigy c
U3y4eHHEM 00I1eOMOIOTUUECKUX TEOPHid, a TAKKE 3HAHUN O CTPOCHUHU >KUBBIX CUCTEM
PA3HOIO paHra M CyIIHOCTU OCHOBHBIX IMPOTEKAIOUIMX B HUX MPOLIECCOB B MpOTrpaMMe
no OWOJOTMM YJENeHO BHUMAHHUE MCIOJb30BAHUIO TMOJYYEHHBIX 3HAHUA B
MTOBCETHEBHOM KU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE: TPO(PIIaKTHKA
HACJICJICTBEHHBIX 3a00JI€BaHUH YEII0OBEKA, MEIUKO-TEHETUYECKOTO KOHCYIbTUPOBAHHSI,
00OCHOBaHHUSI  DKOJIOTHYECKH  I€JeCO00pa3HOr0 TMOBEACHUS B  OKpY’Kaloulei
IIPUPOIAHOM Cpele, aHAIU3a BIUSHUSA XO3SMCTBEHHOW JESATEIBbHOCTH YEJIOBEKa Ha
COCTOSIHUE TIPUPOJHBIX W HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHWE BHUMaHHS K
MPUKIAAHOW HANPABICHHOCTH Y4yeOHOro mpeameTra «bHONOTHS» TPOIUKTOBAHO
HEOOXOAMMOCThIO 00€CTICUeHUS YCIOBUM JJISI PEIICHUsT OJHOW M3 aKTyaJlbHBIX 3a/1a4
IIKOJILHOTO OMOJIOTUYECKOTO 00pa3oBaHMs, KOTOpas mpejrnosaraeT GopMupoBaHue y



0oOydJaronmxcsi  CIOCOOHOCTH — aNanTUPOBAThCA K  M3MCHCHHMSIM  JTUHAMUYHO
Pa3BUBAIOLLETOCSI COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHMsI 3aHMMAET BAXKHOE MECTO.
Ona oOecneunBaeT (HOPMHUPOBAHHE Yy OOYUYAIOIMMUXCSA TPEIACTABICHUN O HAyYHOH
KapTHUHE MUpA, pacluupsieT U 0000111aeT 3HaHUs O )KUBOU MPUPOJIE, €€ OTINYUTEIbHbBIX
MIPU3HAKaX — YPOBHEBON OpPraHHU3alMU U 3BOJIIOLUN, CO3AAET YCIOBHS JUIS: TO3HAHUS
3aKOHOB >KMBOU MpUpobl, (OPMUPOBAHUS (PYHKIIMOHAIBHOW IPAMOTHOCTH, HABBIKOB
3I0pOBOr0 U 0€30MacHOr0 00pa3a KU3HM, FIKOJOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO
OTHOIIICHUS K )KUBOU MPUPOJE U YEIIOBEKY.

bonpmoe 3HavueHwe OMONOTHS WMEET TaKXKE MJIs PEIICHHUS BOCIUTATEIBHBIX U
Pa3BUBAIOIIMX 3a/1ad CPeAHEro o01ero oOpa3oBaHMsl, COLMATU3AIMN 00YYArOITUXCS.
N3yuenue Ouonoruu obecrieunBaeT yclIoBUs sl (GOPMUPOBAHUS MHTEIUIEKTYabHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYPHI,
CIIOCOOCTBYET MHTETpallid OMOJIOTMYECKUX 3HAHUM C MPECTABICHUSIMU U3 JAPYTHX
y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMHUH U reorpaduu. HazpanHbie
MOJIOKEHUS O MpeJHA3HAYECHUU Y4eOHOro mpeamera «buosiorus» cCOoCTaBWIM OCHOBY
JUISL OTNpENIeNICHUs] TOJXOJI0B K OTOOpY M CTPYKTYPUPOBAHHMIO €r0 COACp>KaHUf,
MIPEICTABICHHOIO B MPOrpaMMe o0 OUOJIOTHH.

Otbop comepxkanuss ydyeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPa3HOTO MOJIX0/1a, B COOTBETCTBHH C KOTOPBIM
oOydJaromnecs: JOJKHbI OCBOUTH 3HAHUS U YMEHHUS, 3HAYUMbIC JIs1 (POpMUPOBAHUS
oO011el KyJIbTYyphl, OMPEACIAIONINE a/IEKBATHOE MOBEJICHUE YEJIOBEKA B OKpYKaIOIIeh
MPUPOJHON Cpefie, BOCTpPEOOBaHHBIE B TOBCEAHEBHOM KWU3HU M MPAKTHUUECKOM
nestenbHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUM 3aHUMAlOT AJIEMEHTHI
coliepKaHusl, KOTOpPbIE CIYXaT OCHOBOW it (OPMUPOBAHMS TPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHUpAa U LEHHOCTHBIX OPUEHTALUSIX
JUYHOCTHU, CIOCOOCTBYIOIIUX TYMaHU3AIMK OMOJIOTHYECKOTO 00pa30BaHMUS.

CtpyKkTypupOBaHuUE COAepk aHusl y4eOHOro MaTeprasa B MporpaMMe 1o OMOJIOruu
OCYILIECTBIICHO € YYETOM MNPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW TPHUPOABI, O €€ YpPOBHEBOW OpraHM3alud W 3BoOJONUH. B
COOTBETCTBHUM C JTHM B CTPYKType ydeOHoro mpeamera «buosorus» BbIIEICHBI
CJIeyIOlMe coJiepKaTelibHble JMHUM: «buosnorus kak Hayka. MeToabl Hay4yHOTO
no3HaHusm», «KieTka kak Ouonorudeckas cucrema», «Opranusm Kak Ouosiormueckas
cucteMay, «Cucrema U MHOTrooOpasve OpraHuyecKoro MUpay, «IBOIIOLUS >KUBOU
MPUPOIBD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[ens n3yuenus yueoHoro npeamera «buonorusy Ha 6a30BOM ypOBHE — OBJIaJICHNE
0OyYaroIMUMHUCA 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3allui >KUBBIX
CHUCTEM pa3HOT0 paHra U MPUOOPETCHHE YMEHUN UCIONb30BATh ITH 3HAHUS IS
IPAaMOTHBIX JICUCTBHM B OTHONICHHWH OOBEKTOB JKMBOW TPUPOABI U PEIICHUS
Pa3ITUYHBIX KU3HEHHBIX MTPOOJIEM.



JlocTikeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 06azoBoM
ypOBHE 00€creunBaeTcs peleHUEM CIeIYIOIINX 3a/1ay:

OCBOEHHE 00YYAIOIIUMUCS CUCTEMbI 3HAHUM O OMOJOTUYECKUX TEOPUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MPAaBWIAX, CIYXalMX OCHOBOM s
(dopMupOBaHUs MPENCTAaBICHUI O €CTECTBEHHO-HAYYHOW KAapTHHE MHpA, O METOoJax
HAyYHOTO TIO3HAHMS, CTPOCHHWH, MHOTO00pa3HMM M OCOOEHHOCTSIX >XUBBIX CHUCTEM
Pa3HOTO ypOBHS  OpraHU3allid, BBIJAIOIMIUXCA OTKPBITUAX M  COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dopMupoBanre y OOy4aromMxcs TO3HABATENbHBIX, MHTEIEKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a AAHHBIX O IMyTAX pa3BUTUSA B
OMOJIOTUY HAYYHBIX B3IJISIOB, UJIEH U TIOJIXOJI0OB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHU3aIUy;

CTaHOBJICHHE Y OOy4YaromMXcs oOel KyabTyphl, GYHKIIMOHAIBEHON IPaMOTHOCTH,
pa3BUTHE yMEHUU OOBSICHATH W OILICHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa >KUBOM
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYEHHBIX PU U3yYCeHUU OMOJIOTUH;

dbopmupoBaHue |y OOy4arolUXCsi yMEHUW  WJUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJOBEKOM >KUBOM
MPUPOJIbI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHHUS K HEHM, COONIOJEHUS] STUUYECKUX
HOPM TP MPOBEJICHUN OMOJIOTUYECKHUX HUCCIIEI0BAHMM;

OCO3HaHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM W YMEHUW B NOBCEAHEBHOM KU3HU IS
OLICHKM TOCJEACTBUM CBOCU AEATEIBHOCTH IO OTHOLICHUIO K OKPYXAaKLIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJeHHE Mep NPODUIAKTUKI
3a00s1eBaHUM.

B cucreme cpennero obmiero oopazoBanusi «buonorusy, uzydaemas Ha 6a30BOM
YPOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM MPEIMETOM, BXOASIIUM B COCTaB
npenMeTHon obnactu «EcTecTBeHHO-HAyYHBIC TTPEAMETHI».

Jlnst m3ydenust Owojorud Ha 0a30BOM ypOBHE CpeAaHero oOmiero oOpa3oBaHUs
otBoauTcs 68 vacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca
(1 gac B HEezEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMH U
JAPYTUMHU €CTECTBEHHBIMU HayKaMu, PUIOCO(HE, STUKOM, SCTETUKOMN U TipaBoM. Poib
Oowonmornn B (HOPMHUPOBAHWHM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTonpl TMO3HAHMS >KUBOM TPHUPOABl (HAOMIOJAEHUE, DKCIIEPUMEHT, OIHUCAHUE,
n3MepeHue, Kiiaccuukalus, MoJIeIMPOBaHUE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktrueckas padota Ne 1. «/cnonb3oBaHue pazauyHbIX METOAOB MIPU U3YUEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OmocucTeM W HMX pa3HooOpaszue. YPOBHU OpraHu3aluv OUOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHU ), OnOChEepHBI.

JlemoHcTpanum:

Tabnuubl U cxembl: «OCHOBHBIEC IPU3HAKY )KU3HNY», « Y POBHU OpraHU3alUU KUBOU
IPUPOJIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHUMHWYECKHME DJIEMEHTBHI: MaKpODJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOJBI U MHUHEpPAJbHBIX BemiecTB B  KkieTke. Ilogaepskanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u cTpoeHHe O€TKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnumble M 3aME€HHMBbIE aMUHOKHUCIIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbI OCJIKOBOI MOJIEKYJIbI (TTepBUYHAS, BTOPUYHAS, TPETUUHAS Y YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OesKoB. brosornueckue QyHKIuu OEIKOB.

depmeHThl — Oumosornueckue katanu3aTopbl. CTpoeHue ¢epMmMeHTa: aKTUBHBIN
IEHTp, cyOocTpatHas cnenudpudHoctb. Kopepmentsl. Buramunbl. OTnnuns GpepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aToOpPOB.



VYrneBonbl: MOHOcaxapuibl (TJIHOKo3a, pubo3a M Ae30KcUpu003a), Arcaxapuibl
(caxapo3a, JakTto3a) MW Hoducaxapuibl (Kpaxmall, TJMKOT€H, IeJUII0JI03a).
buonornyeckue QpyHKIIUU YTIII€BOIOB.

Jlumuaer:  Tpurmuuepuabl,  GocPoaunuasl,  cTepounsl. [ mapoduiabHO-
ruapodoOHBIe cBOMCTBA. bruonorndyeckne GyHkmuu TunuaoB. CpaBHEHHE YTIICBOIOB,
OEJIKOB U JIMMIUJOB KaK HICTOYHUKOB SHEPTHUU.

Hykneunossie kucnotel: JIHK nu PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pyuxiuun PHK. Bunsr PHK. AT®:
CTpoeHHe U QYHKIIUH.

[{utonorus — Hayka o kietke. Kierounas reopus — mpuMep B3auMOJIEHUCTBUS UIEH
U (GaKTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEHUS KICTKH.

Krnerka kak nenoctHast kuBas cucrema. OOiiue mpuU3HAKU KIETOK: 3aMKHYyTas
HapykHasg MemOpaHa, moJiekyisl JIHK kak renernueckuii anmapar, cUCTEMa CUHTE3a
Oeka.

Tunel KJIETOK: dyKapuoTHUecKass W mpokapuotuueckas. OCOOEHHOCTH CTPOCHUS
npokapuotudeckoir  kietku.  Kierounas ~ cremka — Oaktepuii.  CTpoeHue
AyKapuoTUYeCKON KiieTKHM. OCHOBHBIC OTJIMYHUS PACTUTEIBHON, )KUBOTHOU U IPUOHOMN
KJIETKH.

[TOBEpXHOCTHBIE CTPYKTYpbl KIIETOK — KJIETOYHAsd CTEHKA, TIJIUKOKAJIHUKC, WX
¢bynknuu. [Inazmaruueckas memOpana, e€ cBoictBa U ¢yHkumu. [{uromnazma u eé
opranounbl. OmHomemOpanHbie opranouasl kietku: OIIC, ammapar ['onbmxu,
30COMBI.  [lomyaBTOHOMHBIE OpraHoOWAbl KJIETKU: MHUTOXOHJPUH, IUIACTUIBI.
[Ipoucxoxaenre MUTOXOHIApUN U TwiacTuA. Buasl mmactun. HememOpanHbie
OpPraHOU/IbI KJIETKU: PUOOCOMBI, KJIETOUHBIN LEHTpP, HEHTPUOIN, PECHUYKHU, KTYTHUKH.
@yHKIUKA OPTraHOUJIOB KIIETKU. BKiroueHus.

Anpo — perynaropHsid 1eHTp KieTku. CTpoeHHe sjpa: siiepHas 000J0YKa,
KapuoIjiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEILIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yx, T. IlIBann, M. IIneiinen, P. Bupxos, J[xk.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Junarpammel: «PacripeneneHne XUMHYECKUX JJEMEHTOB B HEXKUBOM IIPUPOJIE),
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuoguveckass TaOIMIIAa XUMHYECKUX JJIEMEHTOBY,
«CTtpoeHue MoJieKyabl Boab», «buocunTe3 Oenka», «CTpoeHHE MOJICKYJbI OClKay,
«Ctpoenue ¢epmenta», «HykmeunoBwsie kuciotel. JIHK», «CTpoeHue Momaekybl
AT®», «CrpoeHne >yKapHUOTHUECKOM KIETKM», «CTpPOEHUE IMKUBOTHOW KIETKNY,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpOeHHE MPOKAPUOTUYECKON KIIETKW»,
«CtpoeHue saqpa KIEeTKu», « Y rIeBOAb, «JIMIuasn.



O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpyAOBaHWE JUIsl  MPOBEACHHUS
HAOJIONCHUM, W3MEpPEHUH, HSKCIEPUMEHTOB, MHUKPOMPENApaThl PaCTUTEIBHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopaTtopHnas padota Ne 1. «M3yueHne KaTaauTUIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

JlabopaTtopHas padota Ne 2. «3yueHue CTpoeHus: KIETOK PAaCTeHUH, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U X OMHUCAHUE.

Tema 4. )KuzHeneATeIbHOCTh KJIETKH.

OOMeH BelllecTB, WM MeTaboJu3M. AcCUMUIIALMS (TJIACTUYECKUH OOMEH) U
JTUCCUMUJIISIUS  (PHEPreTHYeCKu OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMs] BEIIECTB M DHEPrUM B TOHUMaHUU
MeTaboJIu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpodHBIN U reTeporpodHsiil. Pons depmeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®ortocunte3. CBeToBass U TeMHOBas (a3bl ¢oTocuHTe3a. Peaknuu doTocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHue (POoTocMHTE3a JUIsl >KU3HU Ha 3emIe.
Bnusinue ycnoBudt  cpeapl Ha  (POTOCHHTE3 W CHOCOOBI  TOBBILICHUS]  €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMoCuHTe3. XEMOCHHTE3Upylolue OakTepuu. 3HAYCHHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuueckuidi oOMeH B KJeTke. PacmiensieHue BeIIECTB, BBIJICICHUE U
AKKyMYJIMPOBaHUE SHEPrUU B KJETKE. DTambl YHEPreTUUEeCKOro oOMeHa. [ ukomus.
bpoxenne u ero Buabl. KucCIopogHOE OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuu matpuunoro cuHtesa. ['enernueckas napopmanus u JJHK. Peanuzamnus
FeHEeTUYEeCKOM HMHpOpMaluu B KJIEeTKe. ['eHeTHyeckuii KO W €ro CBOMCTBA.
Tpanckpunius — matpuunbiii cuHTe3 PHK. Tpancasuus — 6uocunTe3 Oenka. ITamsbl
TpaHcisiun. KonupoBanue amuHokuciot. Pois pubocoM B OMocuHTE3€e OeKa.

Heknerounsie Gopmbl ku3Hu — BHUpPYCHL. Vctopusi oTkpeitusi BupycoB (/. U.
NBanoBckuit). OCOOGHHOCTHM  CTPOGHHUS W  JKU3HCHHOTO IMKJIa  BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U UYEJIOBEKA, BBI3HIBAEMbIE BHUPYCAMH.
Bupyc ummynoaeduimra uyenoeka (BUY) — Bo3Oymurens CIIMJla. OOpatnas
TPaHCKPUIIHUS, peBepTa3a U uHTerpasa. [IpodunakTrka pacrpocTpaHeHUs BUPYCHBIX
3a001eBaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konpuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnmupl u  cxeMbl: «Tumnbl nutadusy, «Metaboausm», «MUTOXOHIPUSY,
«OHepretuuecknii oOMeH», «Xioportacty, «®Porocuntedy, «Ctpoenue JHK»,



«CTtpoenue u (pyHKIIMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «l'eHeTHuecKuil Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbI 1ukia Bupyca CIIN/a,
0akrepuodaray, «Permmukarus [JJHK».

OoOopynoBanue: wmonenu-anmummkanuun «Yasoenne JHK wu  Tpanckpunuumsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojelb cTpykTypsl JTHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE Pa3BUTHE OPTAHU3MOB.

KiieTouHbIf UK, WIK )KU3HEHHBIM MK Ki1eTku. MaTepdaza u mutos. [Ipoieccsl,
npoTrekaromue B uHTEepdaze. Pemnmukanus — peakuus marpuunoro cuurteza JIHK.
Ctpoenne XpomMocoM. XpOMOCOMHBIH Ha0Op — Kapuotwm. JIAIUIOWAHBIA U
TaluIONIHBIA  XPOMOCOMHBIC HaOOphl. Xpomatuabl. lluTomornyeckne OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenue knetku — muto3. Ctaauu muto3sa. [Iponecchl, MpOUCXOAsIINe Ha pa3HbIX
CTagusIX MHUTO3a. bomornueckui CMpICII MHUTO3A.

[Iporpammupyemasi ruOEIb KJIETKH — arlonTo3.

@®opMbI  pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W TmosioBoe. Buawsl Oecmosoro
Pa3MHOXXEHUSA: JEJICHWE HaJBO€, IIOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE NI CEJICKIIUU.

[TooBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cragum weito3a. IIpormeccel, MpOUCXOIAIIME HA CTaAusX Meio3a.
[ToBenenue xpomocoMm B Mero3e. KpoccuHrosep. buonorndeckuii CMbICT U 3HAYECHUE
Meno3a.

["amerorenes — mporecc o0Opa3oBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX. [losioBbIe
KeJIe3bl: CEMEHHUKHU U sSsudHUKU. OOpa3oBaHUE U PA3BUTUE MOJOBBIX KJIETOK — ramMeT
(cnepmaro3ou, SUIEKIETKA) — cliepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOEHUS
SIMIIEKJIETOK U criepMaTo3ouioB. OmnoaorBopenue. [lapTeHorenes.

WunuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpUOHANIbHOE  pa3BUTHE
(amOpuorenes). Otambl AMOPUOHAIBHOTO PA3BUTHUSI Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyisius, opraHorenes. I[loctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: TIPSMOE, HEMpsiMoe (JTMUYMHOYHOE). BnusiHue cpemas
Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3HIBATH BPOKIAEHHBIC YPOICTBA.

Poct u pazButue pacrenuii. OHTOr€HEe3 IIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHH,
CTaJIuM pa3BUTHUSL.

JdeMoHCcTpanum:

Tabmuubr u  cxeMbl: «DOpMBI  pa3sMHOXKEHHsSI OpPraHU3MOBY», «J[BoiiHOE
OIJIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereTaTuBHOE pa3MHOKEHUE PACTCHUIY,
«Jlenenne kietku Oaktepuity, «CTpoeHHE TMOJOBBIX KJIETOK», «CTpoeHue
xpomMocoMbl», «Knetounsii mmkim», «Pemmukanus [HK», «Mwuto3», «Menos»,



«lIpssmoe n HenmpsiMoe pa3BuTHE», «['aMEeTOreHe3 y MIIEKONMUTAIOIMIMX U YEIOBEKA,
«OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opynoBanue: MHUKPOCKOII, MUKPOIIPENapaThl «CriepMaTo30ubl
MJICKOITUTAIOWIETOY», <«SIMIEKIeTKa MIICKONUTaromero», «KapuoknHes B KIETKax
KOpEIIKA JyKa», MarHuTHas MoOJelb-anukanus «/lemenue knerkm», moaens JTHK,
MOjieNIb MeTa(azHoil XPOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «HaGmronenne MuTo3a B KJIETKAX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxy.

JlaGoparopHas padora Ne 4. «M3yueHne CTpOEHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacjiencCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pasButusi reHeTUKH. Ponb nuTOoIoruu u
SMOPHOJIOTUY B CTAHOBJICHUM T€HETUKHU. BKiaa poccuiickux u 3apyO0eKHbIX YUEHBIX B
pa3BUTHE TEHETHUKU. METOJbl TeHETHKU (THOPUIOIOTMYECKUH, IUTOTCHETHUYECKU,
MOJIEKYJISIpHO-TeHeTHYeCcKui). (OCHOBHBIE TEHETHYeCcKhue TMOHATUS. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUsSI TPU3HAKOB, YyCTaHOBIEHHbIE [. MeHaenem.
MoHorubpuHoe CKpeluMBaHWe. 3aKOH €IWHO-00pa3uss TUOPUIOB  IEPBOrO
nokosneHusa. [IpaBwiio HOMHHUpPOBaHUA. 3aKOH pacIICIUIEHUsI NMPU3HAKOB. [ umnore3a
YUCTOTHI raMeT. [1o1HOE 1 HenoJIHOe TOMUHUPOBAHKE.

JuruOpuaHoe CKpenuBaHue. 3aKOH HE3aBUCHUMOTO HAaCIEIOBaHUS IPU3HAKOB.
[utoreneTuueckue OCHOBBI ~ JAUTHOPUJIHOTO  CKpEIMBaHUA. AHaIU3UPYIOIIEe
cKpenuBanue. Mcnosib30BaHWE aHAIM3HPYIOUIETO CKPEIIMBAHUS IS OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHOe HacienoBaHue mpu3HakoB. PabGora T. Moprana mo ciemjieHHOMY
HACJIEIOBAaHNIO 'eHOB. HapyleHnue cuersieHust reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ ' eHeTuYeCcKue KapThl.

['enetnka mnona. XpOMOCOMHOE OIpeAeieHrue ImoJia. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOrameTHele UM TreTeporameTHble opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIECICTBEHHAss W HACJIEIACTBEHHAs.
Poman cpenpl B HeHacJICACTBEHHOH U3MEHYHBOCTH. XapaKTepUCTUKa
MOAU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBIN psii ¥ BapHaIlMOHHAs] KPUBAasil.
Hopwma peakuun npusHaka. KonnuecTBeHHbIE U KAYECTBEHHBIE MPU3HAKU U UX HOPMA
peakuuu. CBoiCTBa MOAU(PUKALMOHHON U3MEHYUBOCTH.

HacnencrBennas, wWiM TEHOTUNMYECKasl, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHYUBOCTh. Meii03 1 TI0JIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyranuonHass u3MeHUMBOCTh. Kiaccudukanus MyTanuii: T€HHbIE, XPOMOCOMHBIE,



reHoMHble. YacToTa W TOpUUMHBI MyTauuid. MyrtareHHble (QakTopbl. 3aKOH
TOMOJIOTHYECKHX PSAOB B HaclieACcTBEHHON n3mMenunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METObl TEHETUKU YETIOBEKA:
reHEeaJIOTUYECKU, OJIM3HEIIOBBIH, IIMTOr€HETUYECKU, OMOXUMUYCCKHIA,
MOJIEKYISIpHO-TeHeTHUECKU. COBPEMEHHOE ONPENEIICHHE T€HOTHUIIA: MOJTHOTEHOMHOE
CEKBCHHPOBAHHWE, TCHOTUIIMPOBAHWE, B TOM uyucie ¢ nomompbto [II[P-ananusza.
HacnenctBennsie  3a0oyieBaHMsI  4YENOBEKAa: TEHHBIE  OOJIE3HH, OOJE3HH ¢
HACJIEJICTBEHHOU MPeIPacIioIoKeHHOCThIO, XpOMOCOMHBIE 00Je3HN. COMaTUYECKHUE U
reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpuHIUIBI 310pOBOrO 00pasa KU3HH,
JTUArHOCTUKH, MPOQPWIAKTUKM W JICUCHUS TeHETHYecKuX OoisiesHed. Menuko-
TEHETUYECKOE  KOHCYJbTHPOBAaHUE. 3HAUYCHUE  MEOULMHCKON  TE€HETUKH B
MPEOTBPAICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHncTpanum:

IToptpetsl: I'. Mennenb, T. Mopran, I'. ne ®puz, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 IUTOreHETHYeCKas
OCHOBa», «3aKOH PAaCLICIUICHUS U €r0 IUTOTCHETUYECKass OCHOBA», «3aKOH YUCTOTHI
ramer», «Jlurubpuanoe ckpemmBaHue», «lluTororuueckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Meno3», «B3anMoIencTBUE asuIeIbHBIX T€HOBY», «l'eHeTnueckue
KapThl PAacTEHUW, JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CLEIUIEHHOrO C TMOJoM», «KapuOTHIIBI YeOBEKA M KUBOTHBIX),
«Bunpl u3MeHuuBOCTHY, «MoaudukalmoHHas HW3MEHYMBOCThY», «HacnemoBanue
pesyc-aktopay, «['eneTrka rpynm KpoBu», «MyTallmoHHass U3MEHUYUBOCTHY.

O6opynoBanue:  MojAenu-ammIukanuu  «MOHOTHOPUIHOE  CKpELIUBAHUE,
«Henonmuoe  moMuHupoBaHuey», «Jlurmbpumnoe  ckpemmBanuey», «llepexpécr
XPOMOCOM», MUKPOCKON U MUKpomnpenapar «Jpozoduna» (Hopma, mytaruu (GOpMbI
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM.

JlaGopaTopHblie ¥ NpakTHYeCKHe padoThI:

Jlabopatopnas pabora No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

JlaGopatopuas pabota Ne 6. «M3yuenne moaupUKAIMOHHONW HW3MEHUYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO Psifia U BApUALIMOHHON KPUBON».

Jlabopatopnas pabGota Ne 7. «AHanmu3 myTanmumii y Jpo30(Hiibl Ha TOTOBBIX
MHKponpenapaTax.

[Ipaktrueckas padora Ne 2. «CocTaBieHue U aHAJINU3 POAOCIOBHBIX YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa v IpoLecc. 3apOokKAECHUE CEIEKIUU U IOMECTUKALNS. Y UeHUE
H. W. BaBuiioBa o 1ieHTpax MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX pACTEHUH.
L{eHTpbI MPOUCXOKIAEHHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMeHHbIE METONbl CeleKUMU. MaccOBbII M WHAMBUIAYAIBHBIA OTOOPHI B
CEJIEKUMU pPACTEHHM U KUBOTHBIX. OlleHKa »3KcTepbepa. biIM3KOpOaCTBEHHOE
ckpenuBanue — UHOpuAuHT. Yucrtas nuHusA. CkKpenMBaHUE YHCTHIX JIMHUM.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOe CKpelmMBaHUE — ayTOPUIUHT.
Otpanénnas rubpuanzanus U e€ ycrnexu. MICKyCCTBEHHBI MyTareHe3 M MOJy4YeHHE
MTOJIUIUIOUIOB. JJOCTHKEHNSI CENEKIINN PACTEHHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHOJIOrus Kak 0Tpaciib MPOU3BOACTBA. | '€HHAst HH)KEHEepUsl. DTallbl CO3AaHUs
pexkomOunantHoM JIHK wu TpaHcrennbix opranusmoB. KieTouHas uHXeHepus.
Kiterounsle KyiabTypbl. MUKPOKIIOHAIBHOE pa3MHOKEHHE pacTeHui. KioHupoBaHue
BBICOKOTIPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE H
studeckue npodnemsl. MO — reHeTH4ecKr MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:

[Toptpetsi: H. U. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. lIBaHOB.

Tabmunplt u  cxembl: Kapta «LIeHTppl MPOUCXOXKACHHUS U MHOT0OOpasus
KYyJIbTYpPHBIX pacTeHui», «llopoapl TOMamIHMX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rubpuauzamnus», «Padbotsl akagemuka M. ®@. MBanoBay,
«Ilomumnonnus», «OOBeKkThl  OuorexHojorum», «Kiierounele KylabTypel U
KJIOHUPOBaHHE», «KOHCTpyHpOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

OOopynoBaHue: MyJSDKM TUIOAOB M KOPHEIUIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust « OCHOBHBIE METOJBI U JOCTHKEHUS CEIEKUNN PACTEHUM U KUBOTHBIX
(Ha CeNeKUMOHHYIO CTaHLHIO, MJIEMEHHYIO (pepMy, COPTOUCIBITATENIbHBIN yYacTOK, B
TEIUIMYHOE X035 HUCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA).

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHON TE€OPUU. DBOJIOLIMOHHASL TEOPUS U
e€ Mecto B Ouonoruu. BrusHue >BOJIOIMOHHON TEOpUM HA Pa3BUTHE OWOJIOTHH U
JIPYTUX HayK.

CBunerenscTBa  3BOJMIOIMH.  [lameoHTOMOrMYECKME:  MOCIEAOBATEIBHOCTh
MOSIBJICHUS] BUJIOB B  TAJEOHTOJIOTHYECKONW JIETOMUCHU, TEpPeXOAHbIe (OPMBI.
buoreorpaduyeckue: cxoacTBo u paznnune GayH u Gaop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA W  PA3NMMUUAS AMOPHOHOB pa3HBIX BUOB
NO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO



MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX IMyTell y Bcex
OpraHU3MOB.

OpoonmonHasa teopust Y. Japeuna. [Ipeanocbuiky BOSHUKHOBEHUS JaApPBUHU3MA.
JIBIOKyIIME CUJIBI 3BOJIONMU BUAOB Mo JlapBuHy (M30BITOYHOE PAa3MHOXKEHHUE IMPHU
OTPaHUYEHHOCTH  pPECypcoOB,  Heompelaera€HHass  HM3MEHYMBOCTh, Oopbba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIA OTOOD).

Cunreruueckas Teopus 3Bosonuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpossosronus. [lonmynsanus kak eIMHUIA BUIA W 3BOJIIOLUU.

JBuxymie cuibl ((QakTophl) SBOMIONUH BUIAOB B MpHpoae. MyTalMOHHBIN
npolecc ¥ KOMOMHATUBHAS U3MEHUMBOCTH. [lomynsiimoHHbIE BOJIHBI U JIpEil( T€HOB.
N3onsuusa 1 MATpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii  ¢gakrop sBomouun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh  OpPraHU3MOB  Kak  pe3yJbTaT 3Bojouud. lIpumepsl
PUCTIOCOOJIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-aAANTALUH.

Bun u BunooOpazoBanue. Kputepun Buga. OcHoBHBIE (hOpPMBI BUA00OpPA30BaHUS:
reorpauyeckoe, 3KOJIOrHuecKoe.

MakposBomorusi.  PopMbl  3BONIOUMU:  (puiieTHYecKas,  JIUBEPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HECIEeNHAIM3UPOBAaHHBIX NpelnkoB. IIporpeccupyromas
crnenuanu3anrsa. AJanTUBHAs paguarus.

JlemoncTpanum:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap,
2. I'ekkens, @. Mromnep, A. H. Cesepiios.

Tabmunpl 1 cxembl: «Pa3BuTue opraHMueckoro Mupa Ha 3emiie», «3apOobIlId
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«EcTecTBeHHBIN 0TOOPY», « MHOr0OOpasue copToB pacTeHui», « MHOrooOpasue nopoa
KUBOTHBIX», «llomymsiiuuy, «MyTanuoHHass HW3MEHUYUBOCTBY, «ApoMop(hO3b»,
«amoamanraruny, «O0mas nerenepanus», «JIBUKyIIHe CHUIbl dBOTONUNY, «KapTa-
cxema wmapumpyTta nyremectBus Y. JlapBuna», «boppba 3a cyuiecTBoBaHHEY,
«IIpucnocobnenHocts  opranusmoB»,  «['eorpaduueckoe  BUmoOOOpazoBaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUIEKIMS HACEKOMbBIX C Pa3jM4YHbIMUA TUIIAMHU OKpPACKH, HAOOP
IJIOZIOB U CeMsH, KoJuleKIus «[Ipumepbl 3alIUTHBIX MPUCTIOCOOICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHbBIE HamNpaBlEHUS JBOMIOLHMM», O0BEMHas Moaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJeKus «PopMbl COXpaHHOCTH UCKOMAEMBbIX
KUBOTHBIX W PACTECHHI», Monenp anrumkauus «llepexkpéct xpomocom», BIaKHBIE



npenapatel  «Pa3Butue HacekoMoro», «Pa3BuUTHE JIATyHIKW», MHKpONIpenapar
«JIpo3zodunay (Hopma, myTaruu GOPMbI KPbUTHEB U OKPACKH Tea).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHUIOB TIO MOPQOIOTHIESCKOMY
KPUTEPHUIO».

JlabopaTtopHas pabota No 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3emure.

JlonaydHble TIpEACTaBICHHMS O 3apOoXACHUM KU3HU. Hayunele rumnoressl
BO3HMKHOBEHUS )KM3HU Ha 3emiie: abHOreHe3 U naHcnepMusi. XuMHYeCcKasi SBOTIOLH.
AOHOTreHHbIN CUHTE3 OpraHUYECKUX BEILECTB u3 HEOPIraHUYECKHUX.
OKCIEPUMEHTAIIBHOE TNOATBEPKIACHUE XMMHUYECKOW »BoNronuU. HavanmbHble 3Taribl
ouonornyeckor sBomouuu. l'mnoreza PHK-mupa. dopmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBple KIETKM M HMX IBOJIOLHA.
®opMHUPOBAHUE OCHOBHBIX TPYIIT KUBBIX OPraHU3MOB.

Pa3Butne xu3HM Ha 3emiue mo 3paM u nepuonaM. Karapxeil. Apxelickas u
npoTtepo3oiickas dpbl. [laneo3oiickas spa u e€ neprobl: KeMOPUHCKUIA, OPIOBUKCKUM,
CUJIypUMCKHN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301cKas 3pa 1 €€ nepruopl: NajeOreHOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa W TeoJIOTMYECKUX mpoueccoB. (OCHOBHBIE ATarbl
ABOJIIOLMU PACTUTENBHOTO MW IKUBOTHOrO Mupa. Apomopdo3bl y pacTeHUH U
AKUBOTHBIX. [losIBlIEHME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak OTpaxkeHue HBoMouuH. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIOLMS YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BUTHE npencTaBIeHHHA O
ITPOUCXOKICHUH YeNOoBeKa. MeToabl n3ydueHus: anTpornorene3a. CXoacTsa u pa3indus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBuxyuie cuibl (akTopbl) aHTpororenesa. HaciencrBeHHass M3BMEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOecTBeHHBI 00pa3 *U3HU, U3TOTOBJICHUE OpYAMN TpyHa,
MBIIIEHHE, PEYb.

OCHOBHBIE CTaguM W BETBU DSBOJIIOLIMU YEJIOBEKA: AaBCTPAJONMUTEKH, YeloBeK
yMebli, YenmoBek npsAMoxondiui, YenoBek HeaHaepTaabCKuil, YenoBeK pa3yMHBIN.
Haxoaku uckomaembIx OCTaTKOB, BpeMsi CYLIECTBOBaHHMs, 00JIaCTh pacpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME PACBl: €BpONEOUHAs (E€Bpa3uiicKas),
HErpo-aBCTpaJIouAHas (IKBATOpHAJIbHASI), MOHTOJOMUIHAA (a3MaTCKO-aMEpPUKaHCKas).
YepTbl NPUCHOCOOJICHHOCTH MPEACTaBUTENECH YENOBEYECKUX pac K YCIOBUSIM
cyuecTBOBaHMs. ENMHCTBO yenoBeyeckux pac. Kpuruka pacusma.



JdeMoHCcTpanuu:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapuH.

Tabmuubr u cxembl: «Bo3nukHoBeHue ConHeuHoM cuctembl», «Pa3Butue
opraHu4eckoro  mupa», «PacturenpHas  knetka», «KuBOTHasg  KIEeTKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHas CHUCTEMa OpPraHUYECKOIO MUPay,
«CpaBHEHHE AaHATOMUYECKMX 4YEpPT CTPOEHHUS YEJIOBEKa M YeJIIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMUYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO
4yenoBekay, «JlpesHenmme roan», «/JIpesaue moan», «llepBbie coBpeMeHHBIE JTIOAN»,
«YenoBeueckue pacb».

O6opynoBanue: Mmyispku «lIpoucxoxkaeHue deinoBeka» (OIOCThI aBCTPAIONUTEKA,
MUTEKAHTPOTA, HeaHJePTaJblla, KPOMAHBOHIIA), CJICTIKU WM N300paKeHUSI KAMEHHBIX
opyauii  TepBOOBITHOTO  dYesnoBeka  (KaMHHU-YOMNIEphl, pyoOusa,  ckpedna),
reOXpOHOJIOrMYecKass Taldiauna, KouieKius «@DOopMbl COXPaHHOCTH HMCKOMAeMBbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «M3yueHue wHcCKomaemMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKITUSX).

OKCcKypcHsi «DBOJIIOLMS OPraHMYECKOro MHpa Ha 3emie» (B €eCTEeCTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€e).

Tema 3. Oprann3Mbl 4 OKpYy:KaIias cpeaa.

OKoyiorus Kak Hayka. 3aJayd W pa3lielibl 3KOJOTMU. MEeTOIbl 3KOJOTMYECKUX
UCCIIEI0BAHMM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0uTaHusi OpPraHMW3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, I[OYBEHHA,
BHYTPUOpPTaHU3MEHHASI.

Okonoruueckue  ¢daktopel.  Knaccudukamuss — 9KoJOTMYECKHX  (PaKTOPOB:
abnoTuyeckre, OMOTUUECKHE U aHTPOIOTeHHbIE. J[eMCTBUE DKOIOTHYECKUX (PAaKTOPOB
Ha OpraHU3MBbI.

AOuoTtnueckue (HaKTOphl: CBET, TEMIEpPaTypa, BIAXKHOCTb. DoTomepuoan3M.
[Ipucnoco6eHus: OpraHu3MoOB K JICUCTBUIO a0MOTHYECKUX (hakTOpoB. buonornyeckue
PUTMBI.

buotnyeckue daktopel. Buasl OMOTHYECKMX B3aWMOJICHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO03 u ero ¢opmbl. [lapasutusMm, koomepamus, MyTyalau3M,
KOMMEHCaNM3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHHEe OWOTHMYECKUX B3aMMOJICUCTBUIA JJisi CYIIECTBOBAaHUS OpPTraHW3MOB B
MIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKHU oMy siuuu. OCHOBHbIE MMOKA3aTENH MOMYJISIIIUU:
YUCJIEHHOCTD, IJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaLUs. JJuHaMuka
YUCJIEHHOCTH MOMYJISIIUU U €€ PeryJisiusl.

JlemoHcTpanum:



[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, O. I'ekkensb.

Tabmuubr u cxembl: kapta «l[lpupomnbie 30HBI 3emiu», «Cpelnbl OOUTaHUA
opranuzmoBy», «®Doronepuoguzm», «llomymsuu», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH TOMYJISUU HHYy30puu-TyPenbkn», «[Iutesrpie menm.

JlaGopaTopHble U NpaKkTHYeCKUE PA0OTHI:

JlabopaTtopHas pabotra Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTopHas pabotra Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTUE UYEPEHKOB

KOJIeycay.
[Ipaktnueckass padora Ne 2. «lloacyér NMIOTHOCTH NOMYJSIUMNA Pa3HBIX BUIOB
pacTEHUI.
Tema 4. CooO1mecTBa ¥ 3KOJI0rH4ECKHE CHCTEMBI.
CooOmectBo opranu3smMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BUIOBa,

MIPOCTPAHCTBEHHAs, Tpopuueckas (mumienas). Buasl-nomunanTel. CBsi3u B OUOLIEHO3€.

Okonoruueckue cuctembl  (dkocucremsl). Ilondarue o006 skocucreme U
ouoreoneHo3e. DyHKIMOHAIbHbIE  KOMIIOHEHTHl  3KOCHUCTEMBI:  MPOJYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB M IOTOK 3HEPIrUU B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [lumessie nenu u cetu. OCHOBHbBIE
MOKa3aTell dSKOCHUCTEMBI: OHoOMacca, MPOAYKUHS. DKOJIOIMYECKHUE MUPaAMHIbL:
OPOAYKLIMH, YHMCIEHHOCTH, Ouomaccol. CBOICTBa 53KOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, pazsutue. Cykueccusl.

[IpuponHbIe dKOCUCTEMBI. JDKOCUCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOI'O WU
IMPOKOJUCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE DKOCHUCTEMBI. ATPO3KOCUCTEMBEI. Yp603K0CUCTEMBI.
buonorudeckoe n X031MCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak (dakrop ycroHumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdeprl. KuBoe BemectBo U ero (Qynkmuu. OcoOeHHOCTH Ouocdepnl Kak
r7100anpHON SKOCUCTEMBI. JIuHaMu4ecKkoe paBHOBECHE U OOpaTHas CBA3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOr€OXMMHYECKHE LHMKIBI 3JEMEHTOB (yriepona,
a3ota). 30HATBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMiau. AHTPONOTCHHBIE M3MEHEHHUsT B Ouocdepe.
I'moGanpHbIE PKOJTOTHYSCKUE TTPOOIICMEL.

CocymecTBoBaHMe MPUPOJLI U yenmoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak
OCHOBa yCTOMYUBOCTH Onocdepsl. OCHOBa PaIMOHAIEHOTO YIIPaBJICHUS! MPUPOIHBIMU
pecypcaM U UX UCHob30BaHue. JJocTikennst OMOIOTUU U OXpaHa MPUPOIbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.



Tabmuupel um cxemsl: «llumeBsle nenu», «bUOLIEHO3: COCTaB M CTPYKTYpay,
«IIpupognsle coobmectBa», «llenn mnuTaHuA», «OKoJOrHYecKas MNHPaAMUAAY,
«buocepa n uenoBek», «IKocucTeMa IIUPOKOIMCTBEHHOTO Jeca», «IKocucTema
XBOMHOTO Jecay, «bronenos Bogoéman, «ArpoueHos», «lIpumepHbie aHTPOIIOrEeHHBIE
BO3JCUCTBHS Ha NPUPOAY», «BakHEHMIIME HCTOYHUKH 3arpsA3HECHHS BO3JdyXa H
IPYHTOBBIX BOa», «llouBa — BaxHeilmas cocraBisiomas Ouocdepb», «DaKkTopbl
aerpagauuu  nous», «llapHukoBbiii  3dekr», «DakTopsl  PaIMOAKTUBHOTO
3arpsizHeHus 6nocheps», «Ob6mas cTpykrypa ouocheps», «PacnpocTpaneHue KU3HU
B Ouocdepe», «O30HOBBIN 3KpaH O6uocheps», «Kpyrosopot yriepoaa B 6uochepe»,
«KpyroBopot azora B mpupoae».

OobopynoBanue: Mojaenb-amiMkanuss «TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble cooOuiecTBa», Kosuiekuun «buoneno3», «Bpenurenu BakHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJBTYp», repOapuu M KOJUIEKUMU PACTEHUN U KUBOTHBIX,
MIPUHAJIEKAIME K PAa3HBIM JKOJIOTMYECKUM TpynIiaM ogHOro Buaa, Kpacnas kaura
Poccuiickoit @enepanun, n300pakeHUs] OXpaHsIEMbIX BUJOB PACTEHUN U )KMBOTHBIX.



INDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  [TPOI'PAMMLBI 110
BMOJIOI'NN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUSA K PE3YJIbTATAM OCBOCHHS
Oo0y4aromuMHUCs  MPOrpaMM  CpeaHero oOmiero oO0pa3oBaHHs:  JTMYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX pe3yJbTaTOB OCBOEHUs Tipeamera «buonorus»
BBIJICTICHBI CJICAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYalOIUMHUCS POCCUUCKOM
IrPaXXIAHCKON HJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HATMYUE MOTHUBAIIMU K OOY4YEHHUIO OMOJIOTHH, IeIeHANPaBICHHOE
pa3BUTHUE BHYTPEHHUX YOEXKJICHUN JTUYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEU H
HUCTOPUYECKUX TpaAuIMid pa3BUTUS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh H
CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJICTBOBAaThCA B CBOEU AEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIUMU CHUCTEME OHOJIOTMYECKOro 0oO0pa3oBaHUs,
HAJIMYHUE SKOJOTUYECKOrO IMPABOCO3HAHUSA, CIIOCOOHOCTH CTAaBUTh IIEJIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI Tpeamera «buonorusy I0CTUraloTCs B
€AMHCTBE Yy4yeOHOM M  BOCIHTATEILHOW JCSATEIBHOCTH B  COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUHUCKUMHU COLUOKYJIbTYPHBIMU, HUCTOPHUYECKHUMH M JIYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHM, TPUHATHIMH B OOINECTBE IMpaBUJIaMU M HOPMaMu
MOBEICHUSI W CIOCOOCTBYIOT TIpoOIleccaM CaMOIO3HAHMS, CaMOBOCTUTAHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3UILIUK JTUYHOCTH, MAaTPUOTHU3MA, YBOKECHUS K
3aKOHY W MpPaBOIMOPSAIKY, YEJIOBEKY TpyJa U CTapLIEMy IOKOJEHHUIO, B3aUMHOTO
yBaKEHUSI, OEpPEKHOTr0 OTHOIICHHS] K KYyJbTYPHOMY HACIEAUI0 € TPATUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, TpuUpoAe U OKPYKAIOIIEH
cpene.

JInyHOCTHBIE PE3yNbTaThl OCBOCHHUS Y4YeOHOTO mnpeaMera «bHONOTHsS» TOJKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaromuxcsi  pPyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMENH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIECTBA, pACIIMPEHUE )KU3HEHHOTO OTbITA
U OmbITa JACATEIBHOCTH B TMPOLECCE pealu3aldd OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI

c(hOpPMUPOBAHHOCTh TPAKIAHCKON TO3UIIMU OOYYalOIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEW, YBa)KEHUE 3aKOHA U
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESATEIBHOCTU MPHU CO3AAHUHM Y4EOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U TT03HABATEILHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTUYECKAX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO TMO3UIMIO MO OTHOIIEHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYHUTHIBATh B CBOMX JICUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C pa3HbIMU YOEKICHUAMH, KYJIbTYPHBIMH ILIEHHOCTSIMU H
COIIMAJILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOI'O BBHITIOJHEHHUS YYEOHBIX,
MO3HABATEIbHBIX U UCCIEAOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHONIEHNS K MHEHUIO
OTIMOHEHTOB MPU 0OCYKJIECHUH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COAEPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPakKITAHCKON MJIEHTUYHOCTH, MATPUOTU3MA,
YBaXKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU niepea PonuHol, ropaoctu 3a
CBOM Kpail, CBOW PoanHy, CBOM S3BIK W KyJbTYpYy, MPOILUIOE M HACTOSIICE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACJIEAWI0 W MaMSTHUKaM MPUPOJBI,
NOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIEHUBATh BKJIAJI POCCHUUCKMX YUE€HBIX B CTAHOBJICHUE U PAa3BUTHE
OM0JIOTUYU, TOHUMAHUS 3HAUYCHUSI OMOJIOTMHU B MO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO 00IIIECTBA;

ujieiiHas yOexAEHHOCTh, TOTOBHOCTh K CIyKeHHIO H 3ammre (OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSCh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJMUTEISAM, CO3IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 NMPUHATHUS LIEHHOCTEW CEMEMHOM KU3HHU B COOTBETCTBUU C TPAAULUAMHU
HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOUYasl JCTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

MOHMMAHHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CAMOBBIPDA)KCHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BoOcHUTAHUS, (POPMHUPOBAHUSA KYJIbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

MOHMMAHUE U pealih3alvs 3JI0pOBOro U Oe3omacHoro obpasza *Ku3HU (30pOBOE
NUTaHUE, COONIOJEHUE TUTMEHUYECKUX MPABWI U HOPM, COAIaHCUPOBAHHBIN pEXUM
3aHATUM W OTHbIXa, peryispHas  ¢u3nueckas aKTHUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LIEHHOCTU MPaBUJ MHIUBUIYAIBHOIO M KOJUIEKTUBHOIO O€3011aCHOIO
NOBEACHUS B CUTYALMX, YTPOKAKOIINX 310POBBIO U )KU3HU JTHOIEH;

OCO3HAaHUE TOCJIEICTBUNM M HENPUSATHS BPEIHBIX MPUBbIUEK (YIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [ICHHOCTH MAaCcTEPCTBa, TPYA0Jt00ue;

TOTOBHOCTb K AaKTHUBHOM JIE€ATEIIBHOCTH TEXHOJOTMYECKOM M  COLMAIBHOMN
HaNpaBJIE€HHOCTH, CIHOCOOHOCTh HWHHUIMMPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO
BBIIIOJIHSTH TAKYIO €SI TEIbHOCTD;

UHTEpPEC K pa3IUYHbIM cdepaMm NpodecCUOHANBHONW JESATENbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBINA BHIOOP Oyayiiel mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUU
BCEH KU3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHUE  YpPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl: IMPUOOPETEHHE  OIbITa
MJIAHUPOBAHMS TIOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUM I OKPYKarolen
Cpelbl;

OCO3HaHUE TJ00AJBHOIO XapaKTepa OHKOJOTUYECKUX MpolOjaeM U myTed ux
peLieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHUOOpETaeMble TIPU M3YYEHUU OWOJIOTHM 3HAHUS U
YMEHUS MIPU PEIICHUH MPOOJIeM, CBI3aHHBIX C PALIMOHAIBHBIM MPUPOI0IIOIH30BAHUEM
(cobmoieHne mpaBWJI TOBEIACHHUS B TMPHUPOJAE, HAIMPABICHHBIX Ha COXpaHEHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATUE ACHUCTBUN, INPUHOCIIIUX BpEI OKPYXNKAOLIEH IMPUPOLHOU
cpelne, yMEHUE MPOTHO3UPOBATh HEOIATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;



HaJIM4ME PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTUYECKON KYJIbTYPHI,
OMbITa ACSATEIBHOCTH IKOJOTMYECKON HAMpPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B [O3HABATEIIbHONW, KOMMYHUKATUBHON M COLIMAJIIBHOM NMPAKTHKE, TOTOBHOCTU K
YYACTHIO B IPAKTUYECKOHN ACSITEIBHOCTH HKOJIOTMUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKd M OOILECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JUAjore KyJIbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIBTYpbl Kak CpeicTBa
B3aUMOJICHCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

NOHMMaHue creuupukn OWOJIOTMH Kak HayKd, OCO3HaHMS €€ pold B
(OpMUPOBAHMN PALMOHAILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOTO
MpeACTaBICHUs] 00 OKpyXarolmleM MHpe Kak O €IMHCTBE HIPHUPOABI, YEIOBEKa U
oOlecTBa, B IMO3HAHMHM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEeLIEHUH MpolJIemM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJII COBPEMEHHOM LMBUIIM3ALUU:
o0Oecrie4eHruss HOBOTO YPOBHS PAa3BUTUS MEAMLMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh PECYpPCHbIE MPOOJIEMBI pa3BUTHUSL YEIOBEUECTBA,
MOMCKa MYyTEeH BBIXOJIa U3 TJIOOAIBHBIX SKOJOTMYECKHX NpodieM U olecrneyeHus
nepexoAa K yCTOMYHMBOMY DPAa3BUTHIO, PALIMOHAJIBHOMY HCIIOJIb30BAHHUIO IPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCThH B TOJYYEHHH OMOJOTMYECKHX 3HAHUN B LENSIX MOBBILICHUS
o01Iel KyJIbTYphbl, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKUIMOHATBHOM TPaMOTHOCTH OOydwaromuxcsi, (QopMupyemMod 0pH H3YyUYEHUU
OHoJIoTNY;

NOHUMAHUE CYLIHOCTH METOJOB IO3HAHMUS, HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMbI€ 3HAHUS JIs1 aHAJIU3a U O0BSICHEHUS
ABJICHUM OKPY’KAIOIIEr0 MHpPa U MPOUCXOJALIMX B HEM M3MEHEHUH, yMEHUE JAelaTh
00OCHOBaHHbIE 3aKJIIOYEHHsS] Ha OCHOBE HAay4YHbIX (DAKTOB U MMEIOLIUXCS JIAHHBIX C
LIEJIBIO MTOTYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh  CaMOCTOSITENIbHO — HMCIOJb30BaTh OWUOJOrMYECKUE 3HAHMUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HaHWE IEHHOCTHM HAay4YHOW JESTeIbHOCTH, TOTOBHOCTh OCYIIECTBISThH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaAHMIO,
K AaKTUBHOMY [IOJYYEHUIO HOBBIX 3HAHUM MO OHOJOTUH B COOTBETCTBUHU C
KU3HEHHBIMU MTOTPEOHOCTIIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MeranpenMeTHble pe3yibTaTbl OCBOEHHUs YydyeOHoro mnpenmera «buomorusy»
BKJIIOYAIOT: 3HauyuMble JJi1  (OPMHUPOBAHMUS  MHPOBO33PEHUS]  OOYYaAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXMIpPEIMETHbIE) OOIIeHayYHble TMOHSTHS, OTpakarouue
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHpPa H CHENUPUKY METOJOB ITO3HAHUSA,
HCIIOJIb3YeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHS, SBIICHHE, IPOIIECC,
cUCTeMa, Hay4HbId (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClIeIoBaHNEe, HAOJIOJEHUE, U3MEPEHUE, SKCIEPUMEHT U JAPYTUX), YHUBEPCAIbHbIE
yueOHbIe  nmelcTBHs  (ITO3HABATENIbHBIE, KOMMYHHKATHUBHBIE, PETYJISTHUBHEIC),
obecrieunBaromnue (GOpMHPOBaHWE (PYHKIIMOHATBHOW TPaAMOTHOCTH M COITMATIBHOU
KOMITETCHIINHM O0YYaIOMIUXCsl, CIOCOOHOCTh 00YUYaIOINUXCsl UCIIOJIH30BAaTh OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIE Yy4eOHbIE
JICUCTBUSA B O3HABATEIILHON U COIIMAIBHON MTPAKTHUKE.

MertamnpenMeTHBIE PE3yJbTaThl OCBOCHHS IPOTPAMMBI  CPEOHETO  00IIero
00pa3oBaHUsl TOJKHBI OTPAXKATh:

OgByaieHue YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBbIe JJOTHYeCKHE TEHCTBHUS:

CaMOCTOATENHLHO (HOPMYJIUPOBATh U AKTYaJIU3UPOBATH MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

WCITOJIB30BATh TIPU OCBOCHHH 3HAHUI MPHUEMBI JIOTHYECKOTO MBITTUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHHUS, KiaccUpUKaMKU, OO0OOIIEHUsI), PACKPHIBATH  CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIETSATh WX XapaKTepHbIE NPHU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIPEIEIATH TSN AeATEILHOCTH, 3a/1aBas TapaMeTPhl M KPUTCPUH UX JTOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI ICITCILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE TIOHATUS Il OOBSCHEHUS (PAKTOB U SIBJICHUMN
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKHUE paCCYyX ACHUS (MHAYKTUBHBIC, NCIYKTUBHBIC, 110 aHAJIOTHN),
BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHMS B PAacCMATPUBACMBIX SIBICHHSIX,
(bOopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA MJIs TMPEJCTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUH B U3y4aeMBbIX OMOJIOTMUECKUX 00BEKTaX, a TAKIKE MPOTHBOPEUUI
Pa3HOTO POJIa, BEISBICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX HICTOYHUKAX;

paspabaThiBaTh IUIAH PEIICHHWS MPOOJEMbI ¢ YYETOM aHajau3a HWMCOIIMXCS
MaTepHaTbHBIX 1 HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIhTaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATh M BBITIOJIHATH PA0OTy B YCIOBHSX PEabHOTO, BUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.



2) 6a30BbIe HCCIeA0BATEIbCKUE TeliCTBUS:

BJA/I€Th HABbIKAMHU YYEOHO-UCCIIEOBATEIbCKONM M TPOEKTHOW JESATENbHOCTH,
HaBbIKAMHM  pa3pelieHus  OpoOsieM,  CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY IIOMCKY METOJOB PEIICHUS MPAaKTUYECKUX 3a]ad, NPUMEHEHHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

VCITOJIB30BATh PA3JIMYHBIE BUJIbI IEATEIBHOCTH IO ITOJIYYEHUIO HOBOTO 3HAHMS, €TO
UHTEPIIPETALNY, NPEOOpPa30BaHNUI0O M NPUMEHEHUI0 B Y4E€OHBIX CUTYyallUsX, B TOM
YHCJIE NIPU CO3AaHUM YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

dbopMHpOBaTh HAyYHBIA THI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJOTHEH,
KJIFOUE€BBIMU MOHATUSAMH U METOAAMMU;

CTaBUTb M  (OPMYyJIHpOBaThb COOCTBEHHbIE 3aJadyd B  00pa3oBaTeIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33]1auy, BbIJIBUTaTh
runotresy €€ peleHus, HaxXOAWTh AapryMEeHTbhl [UJIs JOKa3aTelbCTBA CBOMX
YTBEPKJICHNMN, 33]1aBaTh [IAPAMETPhI U KPUTEPUU PEILECHUS;

aHAJIM3UPOBAaTh IOJYYECHHBIE B XOJE PELICHHS 337a4d pe3yJbTaTbl, KPUTUUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISITh LIEJICHANIPABICHHBIA IOUCK TIEPEHOCa CPEACTB M CIOCOOOB
JEeNCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHUS B IIO3HABATEIBHYI0 U MpPaKTUYECKYyl0 o01acTu
KU3ZHENIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpeajaraTb OpPUTMHAJIbHBIE TMOJIXOJbl W pEUICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aJbTepPHATUBHBIEC PEILICHUSI.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGOpManuu (TEKCTe y4yeOHOro
nocoOus, HAyYHO-TIOMYJSIPHOM  JuTeparype, OHOJOTMYECKUX  CIIOBapsix U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIU3UPOBATH
MH(GOPMaLIMIO Pa3INYHbIX BUJOB U (DOPM MpeAcCTaBICHUS, KPUTUYECKU OLIEHUBATDH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(bopMyaMpoBaTh 3aMPOChl U MPUMEHSThH PA3IUYHbIE METOBI IPU MOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmaIu, He0OXOIUMOM IS BBITIOJIHEHUS yUeOHBIX 3aj1a4;

npuobperaTh  ONBIT  HMCHOJb30BAaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY AKTUBHOI'O MCIOJB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEILHO BIOMPATh ONTUMAIBHYIO (DOpMY Mpe/icTaBIeHUsT OMOIOTMYECKOM
uHpopmalimu (cxeMbl, rpaduKu, TarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTOE);



MCIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEJCTBA MPHU padboTe ¢ OMOJIOrMYEeCKOi
uHbopMaIel: TPUMEHATh XUMUYECKUEe, (QU3MUYECKHEe W MaTeMaTU4YeCKUe 3HAKU U
CUMBOJBI,  (opMmynbl, aOOpeBUATypy,  HOMEHKIATypy,  HCIOJb30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEJCTBA HATJIAIHOCTH;

BJIa/IeTh HaBBIKAMU PACMO3HABAHMS M 3alIUThl WH(pOpManuu, UHGOPMAIMOHHON
0€30MmacHOCTH JTUYHOCTH.

OBJiaeHne yHUBEePCAIbHBIMUA KOMMYHHMKATHBHBIMH J1€iICTBUSIMU:

1) obmenme:

OCYILIECTBISITh KOMMYHUKAIIMA BO BCeX cdepax KU3HU, aKTUBHO y4acCTBOBATh B
AUaiore WIM JUCKYCCHHM IO CYIIECTBY OO0Cyx)aaemMod Tembl (yMEHHE 3ajaBaTh
BOIIPOCHI, BBICKA3bIBATh CYK/JICHHSI OTHOCUTEIBHO BBIITOJIHEHUS IIPEAIaracMou 3aa4u,
YUYHUTBIBATh UHTEPECHI U COTIaCOBAHHOCTD MO3UIMHN APYTUX YYACTHUKOB JHAJIOra WIH
JUCKYCCHUN);

pacno3HaBaTh HeBepOaJbHbIE CpEICTBA  OOIIEHWsS, MOHMMAaThb 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYallUH, YMETh
CMSATYaTh KOH(GIUKTHI U BECTH MEPETOBOPHI;

BJAJE€Th pPa3IMYHbIMM CHOcO0aMu OOILIEHUS W B3aUMOJCIHCTBUS, IOHHUMATh
HaMEpEeHUs IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pEHHs C UCIOJIb30BAaHHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

NOHMUMAaTh M HCHOJb30BATh MPEUMYIECTBA KOMAHAHOW W WHAMBUAYAJIbHON
paboThl MpU pelIeHUH OUOJOTHYECKON MpoOjieMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTh
IPUMEHEHUs TPYNIOBbIX (HOPM B3aUMOJCHCTBUS MPHU pelICHUH yueOHOU 3a/1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEMCTBHM ¢ yd€ToM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WIECHA KOJIEKTUBA;

MPUHUMATh L€ COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATH U KOOPJIMHUPOBATH
JNEUCTBUS 110 €€ NOCTHKEHUIO: COCTABJIATH IUIAH ACWCTBUM, pAaCHPENEsATh POJU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/IaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa M Ka)XJOro y4aCTHMKAa KOMAaHIbl B OOLIMii
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBbIE TPOEKThI, OIEHUBATh HUJEM C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh NO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYyaLUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:



UCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS JUISl BBISBJICHUS NPOOJIEM U MX PELIEHUs B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMUYECKUX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JIEUCTBUAX M MOCTYIIKAX [0 OTHOLICHUIO K KUBOW IIPUPOJIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO  OCYIIECTBIIATh IIO3HABATEJIBHYIO JICSITEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTb M (POPMYJIMPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIFHO COCTaBIISATh ITUIAH PELICHHS MPOOJEMBbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIIUpsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JenaTb OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pelIeHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKON 3pYIULUU B Pa3HBIX
o0JjacTsX 3HAaHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30BaTENIbHBIM U KYyJIbTYpPHBIH
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalHsM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJI€Th HABbIKAMU IO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
NEWCTBUI U MBICITUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIIOJIb30BATh
npuEMBbI pedIeKCHH ISl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELIEHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILLECHHUS 10 UX CHUKECHUIO;

IPUHUMATh MOTHUBBI M apryMEHThl JPYyTHX I[pPUd aHAJIU3€ pe3yJbTaTOB
NEATEIIBHOCTH;

3) npuHsTHE CeOS M IPYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI M apryMEHThl JpPYyTHX I[pUd aHAJIU3€ pe3yibTaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOrO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Guonornu Ha 6a30BOM
YpOBHE BKJIIOUAIOT creruduyeckue s yueOHoro mpeamera «buomorusy HaydHbIC
3HaHUS, YMEHUS U CIOCOOBbl JEMCTBUH 1O OCBOCHHMIO, WHTEPHpPETAlMU U
npeo0pa3oBaHUI0 3HAHUM, BUJBI JCATEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS U



OPUMEHEHUIO 3HAHUN B paA3JIMYHBIX YYEOHBIX CHUTYyallMsIX, a TaKXe B pealbHBIX
KU3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpeamMeTHbie
pe3yNbTaThl MPEACTABICHBI IO TOJAaM 00yUCHHUS.

[IpeameTHBIE pe3yabTaThl OCBOECHUS yueOHOro npeamMera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ U POJIM OUOJOTHU B CHUCTEME HAYYHOTO
3HAHUSI €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
KapTHUHBl MUpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKHX U 3apyOemHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIMOHAIBHON TPaMOTHOCTH 4YEIOBEKa
JUTSl pELIEHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHUNA: KU3Hb,
KJIETKa, OpraHu3M, Meradoin3M (0OMEH BEIIeCTB U MpEeBpallleHue DSHEPIruH),
romMeoctas  (caMoOperyJssiusi), YpOBHEBas  OpraHu3alus  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHME Uu3Jlaratb  OMOJOrMYEeCKHEe Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas J0rMa MOJIEKYJSIpHON Ouonoruu), 3akonsl (I'. Menaens,
T. Moprana, H. Y. BaBunoBa) u yueHusi (0 LeHTpax MHOrooOpa3usi U MPOUCXOKICHUS
KyJIbTypHBIX pactenuii H. Y. BaBuiioBa), onpenensiTe rpaHUlbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM,;

YMEHHME BJIaJeTh METOJaMHU HAYYHOI'O IO3HAaHWS B OHMOJOTMU: HAONIOJEHUE U
OMKMCAHUE JKUBBIX CHCTEM, IPOIECCOB M SBJICHHI, OpraHu3anusi M MpOBEICHUE
OMOJIOTUYECKOTO SKCHEPUMEHTA, BBIIBUKEHUE THIOTE3bl, BBIIBICHHE 3aBUCUMOCTHU
MEXIy HCCIEIyEeMbIMU BEIUYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3YJbTATOB,
UCIIOJIb30BAaHHBIX HAaYYHBIX IMOHSTHI, TEOPUI M 3aKOHOB, YMEHUE J€JIaTh BBIBOJbI Ha
OCHOBAaHMM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKM BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHbIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLECCOB: OOMEHa BEIIECTB U MPEBPALLEHUS SHEPrUM B KJIETKE, (OTOCUHTE3A,
MJIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS,  PA3MHOXKEHUS,  HWHAMBUAYAJbHOTO  pa3BUTUS  OpPraHU3Ma
(oHTOTEHER);

yMEHUE TMPUMEHATHh TOJYyUYECHHbIE 3HaHUS [Isi OOBACHEHHMS] OMOJOTHYECKHX
MPOLIECCOB U SIBJICHWM, ISl IMPUHATUA NPAKTUYECKUX PELIEHWW B IOBCEIHEBHOMU
KU3HU C 1IeNbl0  obecrieuyeHus O€30MacHOCTH CBOEro 3J0POBbS U 370POBbS
OKPYXAIOIUX JIIO/IeH, COOJIOJIEHUS HOPM TI'PAMOTHOTO TOBEACHHUS B OKpYy)Karouien
OpPUPOAHOW cpele, NOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTUKEHUHN
COBPEMEHHOMU ouonoruu U OMOTEXHOJIOTHI TUTSI palMOHAIBHOTO
MPUPOJONOIb30BAHHS;



YMEHHE pellaTh 3JIEMEHTApHbIE T'€HETUYECKHUE 3aJaud Ha MOHO- M JUTHOpUIHOE
CKpEILMBAHNE, CLEIUICHHOE HAaclIeJOBaHUE, COCTABJIATh CXEMbl MOHOTMOPHIHOTO
CKPEIMBAHUSA JUIs [IPEeICKa3aHus HACJIEA0BAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHITH J1a00paTOPHBIE M MPAKTHUYECKHE paboThI, COOTIOAATh IPaBHiia
pu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHME  KPUTUYECKHM  OLIEHWBAThb W  UHTEPIPETHPOBATH  MH(GOPMALUIO
OMOJIOrMYECKOT0 COAEPKAaHUs, BKIIOYAIOILYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOW HH(OpMalWU, HAYYHO-TIOMYJISIPHBIE MaTE€pHAalIbI),
ATHUYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBAaHUNW B OHOJIOTUH, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOILEHUs, 00001mas
OMOJIOrMYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpeameTHbIE pe3yabTaThl OCBOECHUS yueOHOro npenmMera «buonorus» ¢ 11 knacce
JOJDKHBI OTPAXKaTh:

Cc()OPMUPOBAHHOCTh 3HAHUH O MECTE U POJIM OHOJOTMH B CHUCTEME HAy4YHOTO
3HAaHUS €CTECTBEHHBIX HAYK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MUpa U HAy4YHOI'O MHPOBO33PEHHMs, O BKJIAJAE POCCUUCKHX M 3apyOexHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH, (PYHKIIMOHAIBHONW I'PaMOTHOCTH 4YeJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEpKaHUE OUOJIOIMYECKUX TEPMHUHOB U MOHSTHUNA: BHI,
MOMyJsAlKsS, TEeHO(QOHJA, SBOJIOLUUSA, JBWXKYIIME CHIbl ((aKTOphl) 3BOJIOLUH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUA000pa30BaHUE, JKOJIOTMYECKHE (HAKTOPHI,
AKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLIEHTbI, LU MUTAHUS, YKOJIOrnYecKas
nipamMujia, OMoreoleHos, ornocdepa;

YMEHHME H3jaraTh OHOJOrMYeckue Teopuu (3BosonroHHas Teopus Y. [lapBuHa,
CUHTETUYECKass TEOpPHsI SBOJIOLMH), 3aKOHbl M 3aKOHOMEPHOCTH (3apOABILLIEBOIO
cxoncrBa K. M. bapa, uepenoBanus riiaBHbIX HanpaBJIeHUW U myTeu sBomonuu A. H.
CesepiioBa, yuenus o Ouocdepe B. WM. Bepnanuckoro), ompenensitb TpaHUIBI HUX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJ€Th METOJaMHU HAYYHOIO IO3HAaHHS B OMOJOTHH: HAONIIOEHUE U
OMKMCAHUE >KUBBIX CHCTEM, MPOIECCOB M SIBICHHWM, OpraHu3aiusi U MNpOBEJICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBUKEHHUE THIOTE3bl, BBIIBICHHE 3aBUCUMOCTHU
MEXIYy HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJIYYEHHBIX Ppe3ybTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JI€JaTh BbIBOJIBI Ha
OCHOBAaHHH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIJIETATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJISALMHA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHMOr€OLIEHO30B U
HKOCHCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHON U3MEHYMBOCTH, €CTECTBEHHOTO



orbopa,  BuA000pa3oBaHUs,  INPUCHOCOOJEHHOCTH  OPraHU3MOB,  JECHCTBUS
HKOJIOTMUYECKUX (PAaKTOPOB Ha OPraHU3MbI, IIEPEHOCA BEIIECTB U NOTOKA SHEPIUU B
HKOCUCTEMAX, AHTPOIOICHHBIX W3MEHEHMH B 3KOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOTCOXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHE TPUMEHATh TOMyYEHHBIC 3HAHHUS I OOBACHEHUS OMOJOTHYECKHX
IOPOLECCOB U SIBJICHWM, AN NPUHATUS NPAKTUUECKUX PELICHUH B IIOBCEIHEBHOM
KU3HU C 1eJbl0 oOecrieuyeHus: O€30MacCHOCTH CBOErO 370pOBbS M 370POBbs
OKpPY>KaIOIIUX JIFOJeH, COOMIOCHUsI HOPM TPAMOTHOTO IOBEJCHHUS B OKpY’Karolein
MPUPOIHON cpele, TMOHUMAaHHE HEOOXOAWMOCTH HCIIONb30BAHUS JTOCTHXKEHUHN
COBPEMEHHOM OMOJIOTUH JIJISl PalliOHAILHOTO MPUPOAOIOIB30BAHNUS;

YMEHHME pellaTh 3JIEMEHTapHble OWOJIOTUYECKUE 3a/ayd, COCTaBIISATh CXEMBI
HepeHoca BEIIECTB U SHEPTUU B HKOCHCTEMAX (LIEMU TUTAHUS);

YMEHHE BBIMOJIHITH J1a00paTOPHBIE M MPAKTHUECKHE pabOThI, COOTIOAATh IPaBHiia
1pu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE  KPUTUYECKHM  OLICHMBAThb U  HHTEPIPETHUPOBaTH  MHGPOPMAIUIO
OMOJIOrMYECKOT0 COAEPKaHUs, BKIIOYAOILYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
UCTOYHHUKOB (CpencTBa MaccoBOoW MH(GOpMalMU, HAy4YHO-TIOMYJISPHBIE MaTepHalbl),
paccMaTtpuBaTh  JIOOATbHBIE  JKOJOTHYECKHE  MPOOJIEMbI  COBPEMEHHOCTH,
(opMHpPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUs, 00001as
OMOJIOrMYECcKy0 MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeEM Bcer  Konrpoubn IIpakTH4eck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoTsl
pecypchl
bubmuorexa [JOK
buonorus xax
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
KuBbIe cUCTEMBI U bubmorexa LIOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3amus 92
XUMUYECKUH bu6mmoreka [IOK
3 COCTaB M CTPOCHHUE 8 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
K bu6mmoreka [IOK
W3HEICSITEIIbHOC
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
PaszMHOXeHUE 1
HH BTy AL HOE bubmuorexa [JOK
5 Y 5 1 https://m.edsoo.ru/7f41c2
pasBuTHE 92
OpraHU3MOB —
HacneacrBennoct bu6mmoreka [JOK
6 b U U3BMEHYHBOCTD 8 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenexuust
bu6mmoreka [IOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41c2
OCHOBBI o
OMOTEXHOJIOTUH —
bubmuoreka [JOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO HACOB 34 0 4
I1O TPOI'PAMME
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11 KITACC

N HanmenoBanun KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Kourpoubnbl = IIpakTuyecku
TeM o0pa3oBaTejibHbIE
I 0 e padoThbl e padoThbl
NMPOrpaMmblI pecypcesbl
BOJIOLHOHHAs bubnunorexa LIOK
1 9 1 https://m.edsoo.ru/7f41lcc7
Oouostorus 4
Bo3nukHOBEHU
o 1 DASBITHE bu6nmoreka [IOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha 4
3emuie B
Opranu3msl U bubmmoreka [JOK
3 OKpYKaroIas 5 1 https://m.edsoo.ru/7f41lcc7
cpena 4
Coo0miecTBa u bubnunoreka LIOK
4 9KOJIOTUYECKHE 9 https://m.edsoo.ru/7f41cc7
CHCTEMBI 4
PesenBiOe bubnunoreka LIOK
5 P 2 https://m.edsoo.ru/7f41cc7
BpeMs 4
OBIIEE
KOJIMYECTBO
4 2.5
YACOBIIO 3 0

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

1. YMK "Jlunus xxu3an" - buonorus: 10 kiace - [1aceunuk B.B., Kamenckuii
A.A., Py6rioB A.M. u np. /Tlox pen. [laceunnka B.B.

2. YMK "Jlunwns xxu3un" - buosorns: 11 xinacc - ITaceunux B.B., Kamenckuii
A.A., Py6rioB A.M. u np. /Tlox pen. [laceunnka B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

https://m.edso00.ru/863e6122

https://m.edsoo.ru/863e632a

https://m.edsoo.ru/863e81b6

https://m.edsoo0.ru/863e831e

https://m.edsoo.ru/863ea8bc

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

https://m.edsoo.ru/863eb46a

https://m.edso00.ru/863e99c6

https://m.edsoo.ru/863e81b6

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

https://m.edsoo.ru/863eaea?2

https://m.eds00.ru/863e99¢c6

https://m.edsoo.ru/863ead44

https://m.edso00.ru/863e6e88
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