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HHOACHUTEJBbHAA 3AIIUCKA

[Ipu pa3paboTke MpOrpaMMbl MO OMOJOTUU TEOPETUYECKYI0 OCHOBY JIJISl ONpPEICIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZEpkaHus ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIEJICH, COJEpKAHUSA,
pe3yabTaToB O0y4YeHHS U TPeOOBaHMUN K YPOBHIO MOJTOTOBKH BBIYCKHHUKOB, IMOJIOKEHHS 00
o0UIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHbB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIMUTAHHUS M Pa3BUTUS O0OydYarolMXCs cpeacTBaMu ydyeOHoro mnpeamera «buonorus»,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue I0
paszenaM W TeMaM, PEKOMEHIYEMYIO IOCJIeOBATeIbHOCTh M3yUeHUsl yueOHOro marepuaina c
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarONINXCS.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM oO0y4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJaONIMXCsl IO
OCBOEGHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEICTAaBICHUN O 370pOBOM 0OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHeM OOLIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAaHUH O CTPOCHHUHU KUBBIX CHCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJENIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YeNOBEKa, MEAMKO-TEHETHUYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpY’KaIONIel MPUPOIHON cpese,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMaHHMS K NPUKJIAIHON HAmpaBIEHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs) NMPOJUKTOBAHO HEOOXOIUMOCTbIO OOECHeUeHHs YCIOBUM Ul pelIeHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHue y OOyYaroIUXCs CHOCOOHOCTH AAaNTHUPOBATbCd K M3MEHEHMSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOIIMXCS MPEACTaBICHUH O HAayyHOM KapTHHE MMHpa,
pacumpsieT 1 06001aeT 3HaHUs O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3Ma&T YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHusl (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHMS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMK oOydJarommxcs. M3yuenue
6uosorun o0ecrieynBaeT yCIOBUSA TSt ¢dbopmupoBaHUs UHTEIJICKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETHUECKOW KYJIBTYpHI, CITOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPEJICTaBICHUSAMHM U3 JIPYTUX Y4YeOHBIX INPEIMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTOI0KEHHUS O MpeTHa3HAUYCHIH YIeOHOTO

2

[okyMeHT co3aaH B anekTpoHHow copme. Ne 78 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CrpaHuua 2 n3 22. CtpaHnua cosgaHa: 13.11.2025 13:04 =¥ TATAPCTAH



npenmera «buonorus» cocraBuiM  OCHOBY Uil ONpENENeHHs] MOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
HO3HULUH KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM O0yYaromuecs JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJJIEMEHTBI COJEPIKAHUS, KOTOpPhIE CIy’)KaT OCHOBOW Ui  (OPMHUpPOBaHUS
NPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTypUpOBaHUE COJEpXKaHUS Yy4yeOHOro Marepuaia B MporpaMme Mo OuoJIoruu
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENILHBIX 0COOCHHOCTSIX
JKUBOM TpUPOJIbI, O €€ YpOBHEBON OpraHu3alil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO npeaMera «BbHONOrHs BBIIEICHBI CICAYIONINE COIepKATeIbHbIC JINHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OopraHMuecKoro Mupay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenp m3ywyenust yuyebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIQ/ICHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(QDYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHONIIEHUH O0OBEKTOB KMUBOW MIPUPOJIbI U PEIICHUS PA3IIUYHBIX KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAHUH O OHWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBUiIaX, CIY>KallMX OCHOBOHM Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJaroumxcsi oOmel KyJIbTypbl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOCHHS AITHUECKUX HOPM MPU MPOBEACHUN
OMOJOTUYECKUX UCCIIEJOBAHUI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYPBI, 1J1s1 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIICHHIO K OKpY’Karouleil cpene, cCOOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUITAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOASIIMM B COCTaB MPEAMETHOW obnactu
«EcrecTBEHHO-HAyUHBIE TPEAMETHI.

st u3ydyenusi Ouonoruu Ha 0a30BOM YPOBHE CpeTHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).
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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HaAYK.

MeToap! o3HaHMS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHNEe, H3MEpEHHE,
KJaccuukanus, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOAbI TO3HAHUS KUBOU TIPUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

[Ipaktuyeckas paboraNe 1. «Vcmonb30BaHHE pa3IUYHBIX METOJOB TPU H3YYCHUHU
OHOJOTUYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIWYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), ONOCHEPHBIMN.

JleMoHCTpanum:

Tabmupel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
HIPUPOJBIY.

Ob6opynoBanue: moaens monekynsl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  D3JEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia u MUHepanbHbIE BEIIECTBA.

@YHKIIMM BOJBl M MHUHEpPAIBHBIX BElIECTB B KieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMHUHOKHUCIOTHL. AMHUHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMmeHThl — OHojoruyeckue karaiausaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otnnuuss  ¢(EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBonbl: MOHOCaxapu bl (TJIFOKO3a, pud03a 1 1e30KCHpud03a), Arcaxapusl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmall, TJUKOIeH, IeJultoio3a). buonornueckue ¢(yHKIMH
YTJIEBO/IOB.

Junuasl:  TpUraMuepuisl, Qochonunuael, crepouasl. [uapopunbHO-rHAPOdHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YTIII€BOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxkneunoseie kucnotel: JIHK u PHK. Hykieotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxuun PHK. Buner PHK. AT®: crpoenue u
GyHKIIH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpUMep B3aUMOACHCTBUS UAEH U
(dakTOB B HAYYHOM MO3HAHUHU. MEeTO bl U3YUYEHUS KIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOIMe MpU3HAKK KIETOK: 3aMKHYTas Hapys>KHast
MeMmOpaHa, mosekyibsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oeska.
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Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYyHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar ['onbmaku, muzocomsl. [1omyaBToHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTKH. CTpoeHue spa: siaepHas 0007104Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XHMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOILY,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «Ctpoenue gpepMeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJIOBaHHE AJisi MPOBEACHHUS HAOIIOICHUI,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeH BemiecTB, WIM MeETa0OMU3M. ACCUMWIAIMS (IJIaCTUUYECKUM OOMeH) H
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Posb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HM Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PacmiensjeHue  BeIIECTB, BbIJCIEHUE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. Kucimopognoe okucineHue, wWiIM KIeToyHoe JAbixaHue. OKUCIHUTEIbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUYEeCKON HH(popMaIiu B KieTke. ['eHeTuuecKuid koA U ero cBOMCTBa. TpaHCKpUMIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.
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Heknerounsie Qopmbl xku3Hu — BHUpYChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IHKJIAa BUPYcOB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeTI0oBeKa

(BUY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIMA.
JleMoHCTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer  w cxembl: «Tumbl  mutanus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmnopormiact», «Dorocunres», «Ctpoenune JIHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenmka», «l'eHernyeckwii  Kom»,  «BuUpyCB,
«baktepuodarn», «Crtpoenune u ku3HeHHbIM 1wk Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJTHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTypsl JIHK.

Tema 5. PazMHoOKeHHEe M HHAUBHUIYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTounslii 1uki, wiaM XU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B untepdasze. Permnmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuoTuil. JMIUIOMTHBIM U TaruIOWIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxonduiue Ha pasHbIX
CTagusaX MUTO3a. BHojorudaeckuii CMBICI MATO3A.

[Tporpammupyemasi ruesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecroysioe u TMoJioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHME. VICKyCCTBEHHOE KJIOHHPOBAaHWME OPTaHM3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TosoBOE pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIONOTO.

Meiio3. Cragun meitosza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHUBOTHBIX. [10oOBBIE *Kene3bl:
CEeMEHHUKHU U smyHuKH. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30H,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTeHe3). DOMOpHOHanbHOE pa3ButhHe (d3MOpHOTreHe3).
Ortanbl SMOPUOHAIBHOTO PAa3BUTHUS y TO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHUE, TacTPyIsIus,
opranorenes. [ToctamOproHanbHOe pa3BuUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIM4uMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOIHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTnBHOe pa3MHOXKEHHE pacTeHUi», «JleneHne KIeTKH
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBD», «KIeTOUHBIN UK,
«Pemmukanus JJHK», «Murtosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MHUKporpenapatbl «CrepMaTo30H]Ibl MIIEKOMUTAIOLIET0),
«Sinexnerka miekonuTarouero», «KapuokuHes B KJIETKax KOpeIIKa JyKa», MarHUTHas
MoeNb-anruKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.
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JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

Jlaboparopuas pabora Ne 3. «Habmomenue MuTo3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
FOTOBBIX MUKPOIIPENapaTax».

Jlabopatopuast pabora Ne 4. «M3ydyeHue CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (TUOPHUIIONIOTUYECKUH, UUTOTeHEeTHUYECKUd, MOJIEKYJIIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATUA. | 'eHeTHYeckasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
cXemax CKpellMBaHuM.

3aKOHOMEPHOCTM  HACJEAOBaHUS  MPU3HAKOB, YycTaHoBleHHble [.  MeHnenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eIMH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuHleruieHus npu3HakoB. [mmore3a uuctorel ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcrnonbp30BaHne aHATM3UPYIONIETO CKPEIIMBAHUS IJI ONPEACIICHUsI TEHOTHIIA 0COOH.

CuenneHHoe HacnefoBaHnue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJe10BaHuI0 TeHOB. HapylieHue ciernyienusi TeHOB B pe3yjIbTaTe KPOCCHHTOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTuYecKre KapThl.

I'enernka mosia. XpoOMOCOMHOE OIpENEICHHUE TM0Ja. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

W3meHunBOCTh. BUJIbI ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Ponb cpebl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTUKA MOAU(PUKAIMOHHOW HW3MEHUYMBOCTH.
BapuaunonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHas, Wi reHOTUNWYECKAsi, U3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYHUBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallOHHAs
M3MEeHYNBOCTh. Kimaccudukamus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYHHBI MyTaluii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIJOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesinepHnas HaclIeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HENOBBIM, IUTOTCHETHYECKUN, OHOXUMUYECKUNU, MOJIEKYJISAPHO-
reHetudyeckuid. COBpeMEHHOE OIpeAesieHHe TEeHOTHUIIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHIUPOBaHKHE, B TOM yucie ¢ nomotpio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe OoJie3Hu. ComaTthueckue | TeHepaTuBHbIe MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(UIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpanmuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B. Tumocdees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOTeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Jlurubpunnoe ckpeuBanue», «lL{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Meios», «B3zanMonencTBre auienbHbIX T€HOBY, «I eHeTnyeckne KapThl paCTeHUM, KUBOTHBIX
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U uenoBeka», «['eHeTnka momna», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C MOJIOMY,
«Kapuotunbsl dYenmoBeka M KUBOTHBIX», «Buasl wu3MeHunmBocTH», «MoaudukannoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTDY.

Ob6opynoBanue: Monenu-anmukanun «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHueY», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON H
Mukpornpenapar «Jlposoduna» (Hopma, mytanuu GopMbl KPbUILEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHUOPHUIHOTO U TUTHOPHIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHne MOAM(PUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BapHAIIMOHHOTO psJia U BApUAIIMOHHOM KPUBOWY.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U IpoLecc. 3apoKIeHUe CeleKInu 1 aoMectukanus. Yuenue H. U.
BapunoBa 0 LEHTpax MNPOUCXOXKIEHUS M MHOrooOpaszus KyJIbTYpHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOPOJA, LITAMM.

CoBpeMeHHbIE METOJbI CeIeKIMU. MaccoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Uucras nuHusa. CkpemuBaHMe YUCTBIX JWHUW. ['erepo3uc, wian rubpugHas cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpumm3anmus U e€  yCIexH.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHE MOJHUILIONI0B. J[OCTH)KEHUS CeJeKIUU PACTEeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEepHUs. OTambl CO3/aHUs
pexomOunantHoii JIHK u Tpancrensnsix opranusmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHHil. KiloHMpoBaHe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHMW3MOB. OKOJOTMYECKHME M 3Thdyeckue npodisemel. MO -
TFeHEeTUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpauu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmupel u cxembl: Kapta «LleHTpbl MpPOMCXOXKIEHUS W MHOTooOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMaIHUX >KMBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paborer akamemmka M. @©. HWanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHomorun», «Knerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHuE U MEpPEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOJNOB JUKHUX ()OPM U KYJIbTYpHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

OKcKypcuss«OCHOBHBIE METOABbl M JOCTHUKEHMS CEJEKLUUU PAcTeHUH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATENbHBIN yYacTOK, B TEIIUYHOE
X035IUCTBO, 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJJACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpUs U €€
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.
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CeuzerenscrBa dBomONUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh IOSABICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETONUCH, TIepexoaHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJCTBA M Pa3Inyusi 3MOPHOHOB pPa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHHU3MA.
JIBIoKymme Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypCcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3pomonuu (CTO) u e€ 0ocCHOBHBIE NIOJIOKEHUS.

Muxkpossomtonus. [Tonmynsanus kak equHUIA BUA U 3BOTIOLUH.

JBmwxymue cuibl ((hakTophl) HBOIIONUN BUAOB B MpHpoJe. MyTallMOHHBIA Mpouecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI U Jpeid reHoB. M3zomsauus u
MUTpaLusl.

EcrectBeHHblii 0TOOp — Hampabistomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTIO
otbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BoJtoLuH. [Ipumepsl npucnocoOneHuit
y opraau3mMoB. ApoMop(}03bI U UIN0-3TATI TAIHH.

Bun u Bunoob6pasoBanue. Kputepun Buga. OcHoBHble (DOpMBI BUA000PA30BAHUSA:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Makpospomonus. @opMel 3BoIOLMM: (UIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxnenue OT  HeCNelHaJIU3uPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paguanus.
JdeMoHcTpanum:

[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuupl u  cxembl: «Pa3BuTue oOpraHMuyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbOBl 3a CYyIIECTBOBAHUE,
«EctectBenHblii  otOOpP», «MHOrOo0OOpasue copToB pacTeHui», «MHoroodbpasue Mopos
YKUBOTHBIXY, «JTonmynsum, «MyTarmonHas U3MEHUYUBOCTDY, «ApoMop(ho3bD»,
«nanoananranun», «OOmas aerenepanus», «JIBwkymme cuibl sBomonnn», «Kapra-cxema
mapuipyta mytemectBus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «IIpucnocobmeHHOCTH
opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAacKH, HabOp MJI0A0B U
ceMsiH, KosuteKuust «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHUN Y )KUBOTHBIX», MOJIeNb « OCHOBHbBIE
HalpaBJIEHUS 3BOIIOLUNY, 00bEMHAs MOeTb « CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAeMBIX
JKUBOTHBIX W pacTeHHi», Moaens ammuukanusa «llepekpéct xpomMocomy, BIaKHbIE MpemapaThl
«Pa3Butue Hacexkomoro», «Pa3Butme nArymku», Mukporpenapat «/lpozoduna» (HOpMma,
MyTanuu GOPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble H MpakTH4YecKHe padoThl:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabGora Ne 2. «Omnucanume TPUCTOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KM3HU Ha 3emiie.

JloHay4HbIE TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abnoreHe3 M TMaHCIepMUs. XHUMHUYECKas IBOJIOIUSA. AOWOTCHHBIM CHUHTE3
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OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKOW 3BoroIMK. HauanpHble Tanel Ouonorundeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKH U HX
sBoIIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII dKUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKHUH,
CUITyPUHCKHUH, JT€BOHCKUN, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBLHOTO U >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U >KUBOTHBIX. [losiBneHwue,
pacuBeT U BHIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpaskeHue 3BoJifolud. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHH O
IIPOUCXOXKACHNUN YesloBeKa. MeToibl u3yueHus aHTpornorenesa. CxoAcTBa U pa3jinyus 4eJ0BeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTTOBEKa.

HBwxymue cuisl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBILILICHUE,
peub.

OcHOBHBIE CTaTUU M BETBU HBOJIOLUU YEJIOBEKA: aBCTPATIOMUTEKU, YeOBEK yMEblid,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAaeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JIACTh PaCHpOCTpaHEHUsI, 00bEM T'OJOBHOTO
MO03ra, 00pa3 KU3HH, OPYIHUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOopuaiabHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPUCIIOCOOJICHHOCTH TMPEICTaBUTENeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmunel u cxembl: «Bo3nukHoBeHne COMHEYHON CHCTeMbD», «Pa3BUTHE OpraHMYEcKOTo
mupa», «PacturenpHas kietka», <« KuBoTHas kinetka», «lIpokapuoTuueckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJ0K
MpPEJIKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHeimme moan», «/pesHue moan», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeuecke pach».

Ob6opynoBanue: wmynsku «lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJONMUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHUs KaMEHHBIX OpYyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4OomImIepsl, pyOuna, ckpebia), reoXpoHoJoruyeckas Ttadiauia,
KoJuteK1us «@opMbl COXPAHHOCTH UCKOIMIAEMBIX )KMBOTHBIX U PaCTECHUI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue uckomaeMbIX OCTaTKOB PacTEHUU M KUBOTHBIX B
KOJUIEKLIHSAX).

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN HIN
KpaeBequecKuil My3en).

Tema 3. Opranusmbl U OKpPY KaloLIas cpeaa.

DKOJIOTMSl Kak Hayka. 3aJadyd M pas3lelbl dSKOJOTUHM. MeToabl 3KOJIOIMYEeCKUX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTpPHOpPTraHU3MEHHAS.
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Oxonornueckue (akropsl. Kmaccudukamus skogorndeckux (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTopbl:  CBET, TEMIIEpaTypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKTOPOB. bruojgornueckue puTMel.

buornueckue ¢dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Koomeparus, MyTyaJiu3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HaxXJeOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aUMOJICHCTBUIA JJISl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XaApPaKTEPUCTUKH Iomyssauud. OCHOBHBIE IIOKA3aTeau IOIYJISALUU:
YUCJIEHHOCTh, IUIOTHOCTb, POXAA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJICHHOCTH HOIYJISALUU U €€ PEeTyJIsALHsL.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, D. I'ekkens.

Tabmuupl u cxemsl: kapta «I[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®Doronepuogusm», «llomynauuny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH MOMYJISALUU
uHy30pun-Tyhenbkm», «llumespie menm.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
OoOUTaHUM.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas pabora Ne 2. «Iloxcuér mI0THOCTH MOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo01mecTBa U IK0JIOTH4eCKHe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  Ouoll€eHO3a:  BMJOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsi-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTHe 00 sKocucTeMe UM OHOreoleHO3e.
OyHKIMOHAIBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYILEHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (muiieBble) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE IIOKAa3aTeNM H3KOCHCTEMBI: Omomacca,
OPOAYKIUSA. DKOJIOTMYECKHE MHpaMHJIbl: HPOJYKIMHM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTb, CAMOPETyJILusl, pazButue. Cykieccus.

[TpuponHbIE 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M pEeK. ODKOCHCTEMA XBOWHOTO WIN
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocuCcTeMbl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroitunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouoc(epbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BemiecTB M OUON€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yriepona, a3zoTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIE
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NpUPObI U yenoBeuecTBa. CoxpaneHue 6mopaznooOpasusi Kak 0OCHOBa
ycroitunBoctu 6ruocdepsl. OcHOBa PallMOHAIBLHOIO YIPABICHUS MPUPOJHBIMHU pECypcaMH U UX
UCIoJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubl u cxemsl: «IlumeBbie nenu», «bUoOLEHO3: cOCTaB U CTPyKTypa», «IIpuponHsie
coobmectBay, «llenmn nutanus», «OKkonoruueckas nupamuaa», «buochepa u yenosex»,
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«IJKOCUCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMA XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHblE aHTPOINOTE€HHbIE BO3JAEHCTBUS Ha IPUPOAY»,
«BaxHeiline MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocraistroas ouocheps», «PakTopsl Aerpaganuu nousy, «[lapHuKoBbI 3P herT», «PakTopsl
PalMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O01as cTpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HH B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopot a3ora B npupojie».

O6opyoBaHue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repOapwuii
«PactutenpHble  coolOmectBa»,  kosekuuu — «buonenos», «Bpeaurenn — BakHeHIIuX
CENIbCKOXO3SUCTBEHHBIX KYJBTYp», TepOapuil ¥ KOJUIGKIMM pAcTeHUH U  KHUBOTHBIX,
INPUHAAISXKAIINE K pa3HbIM 3KOJOIMUYECKUM rpynnaM oxHoro Buaa, Kpacnas kaura Poccuiickoit

®denepauuu, HU300paxeHUs OXpaHIEeMBIX BHUJIOB pacTeHui u JKUBOTHBIX.
12
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IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4JarIUMUCS TIPOrpaMM CpeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHMS NpenMera «buonorus» BblIEIEHbI
CJICIYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  TIpaKJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HAJIMYME€ MOTHUBALMU K OOYYEHHIO OHOJOTHMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCS B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMHM, NPUCYLIUMU  CHUCTEME
OHMOJIOTHYECKOrO 00pa30BaHMs, HAJIM4YHE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC IIJIaHBL.

JlugHOCTHBIE pe3yabTaThl OCBOCHMS TpeaMeTa «bHOJIOTHS» JOCTUTaloTCsl B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON IEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3MUIMU JTUYHOCTU, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUAIM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarollen cpese.

JlugHOCTHBIE Pe3yJIbTaThl OCBOCHUS YUeOHOTo mpeamera «bruosiorusy T0JKHBI OTpaXaTh
TOTOBHOCTh M CHOCOOHOCTH 00Y4aroIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEeH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IMPOLIECCE Pealu3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:
1)rpa:knaHckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOYydYaromierocss Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaXKeHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbIX U MTO3HABATENIbHBIX 3a]1a4, BHIOTHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYI MO3MLHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YyMEHHE yYWUThIBaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU yOKIECHUSIMH, KYJIbTYPHBIMA [IEHHOCTSIMUA U COIIMAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHMUS,;

TOTOBHOCTb K TYMAaHUTAPHOUN U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApOAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonmHON, ropaocTty 3a CBOM Kpail, CBOIO
Poauny, cBOi SI3bIK U KyJIBTYpPY, IPOILIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHWE K TMPUPOJHOMY HACJIEIUIO ¢ TMaMSATHUKAM TPUPOJIHI,
JOCTH>KeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;
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CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHsI OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OyAyLIero;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHSTUS LIEHHOCTeH CeMEWHOI XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
Ka4ecTBa TBOPUECKOM JTMYHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOTO 0JIArONnoJIy4usi:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJIIO/IEHNE TUTHEHUYECKUX TPaBWI M HOPM, COATAaHCHPOBAHHBIA PEXUM 3aHATHH M OTIBIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IEHHOCTU TPaBUJ HMHAMBHIYAIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO U YKU3HH JIIOJICH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOTMUYECKON U COIIMAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATH, IUIAHHUPOBATh W CAMOCTOSITETIHHO  BBINIOJNHATH  TaKyko
NesITebHOCTD;

MHTEpEC K PAa3IUYHBIM chepaM MpodhecCHOHAIBHOW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BEIOOP OyAyIIel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
YKU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYIKAOIIEH CPEIIBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYeCKUX Mpo0eM U MMy Tel ux pelieHus;

CIOCOOHOCTH HCIIONIF30BaTh NMPHOOpPETaeMble TP U3YYEHUH OMOJOTHU 3HAHWS U yMEHUS
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM INPHPOJIONONb30BaHHEM (coOroAeHNe
NpaBUJI TIOBEJCHHS B TPHPOJIC, HAPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);
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AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAILIMX BPEI OKPYXKAIOIIEH NPUPOJHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC HKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JICATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCA HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM JIESITETbHOCTH SKOJIOTMYECKOW HAPABIECHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXK]1y JIFOJIbMHU U TTIO3HAHUSI MUPA;

MOHWMAaHUE CIeNUPUKH OUOJIOTHM KaK HAyKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIILICHHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIOIEeM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoOieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl pa3BUTHS YETIOBEYECTBA, MOUCKA MYTEH BBIXO/AA U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTHMUYECKUX 3HAHUU B IIEJSX TMOBBIIMICHUS OO0Ien
KyJIbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4yaeMble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBICHUUN
OKPY’)KaIOIIET0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIh30BaTh OMOJOTHYECKHE 3HAHHS s pelleHus
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO IETEIbHOCTh MHANBHAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPAa30BAHMIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METAIIPE/IMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI y4eOHOTo mpeamera «buonorusy BKIOYAIOT:
3HAUMMbIE 1T (DOPMUPOBAHHUS MHPOBO33PEHUS OOYUYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuKy METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEeMa, HAy4YHbIM (HaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, WCCIeIOBaHNe, HAOMIOJCHUE, M3MEpPEHHEe, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHbIe JeiCcTBUS (MO3HABaTeIbHbIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIE), 00ECIIEUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH U COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIInXcs,
CIIOCOOHOCTH 00y4aromuxcst HCIIOJIb30BaTh OCBOCHHEIC MEXIUCHUTIIIMHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.
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MetanpeameTHble pe3yJabTaThl OCBOCHHS MPOrpaMMBbl CpETHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (POPMYTIMpPOBaTh MU aKTyallM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIONIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIJICHUS (aHanu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
MOHTUM (BBLIEIATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITUSIMHU);

ONpeNeNATh WENU ACATENbHOCTH, 33JaBas MapaMeTpbl W KPUTEPHUH HX JTOCTHKCHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTaBICHHBIMU IEISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE TMOHATUSA A OOBsCHeHHS (AKTOB W SIBICHHH KHUBOH
PUPOJIBI;

CTPOUTH JIOTUYECKHE pAcCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MO/JIEIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUYHMI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAJIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTh, OICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OILICHUBATh PUCKU MOCJEICTBUN ACSITENbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATE DPAa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.
2)0a30BbIe UCCIEA0BATEIbCKHE HeHCTBHS:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIEIOBATEIBCKONH U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspernieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, PEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CUTYAIMsX, B TOM YHUCIE TpU
CO3JIaHUH Y4EOHBIX U COIIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYEBBIMH
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BATENbHOW JESITEIBHOCTH M
JKU3HEHHBIX CUTYallUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHus, HaXOAWTh AapryMEeHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKJIEHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJTM3UPOBaTh IOJNyUYEHHBIE B XOJE pELIeHHUs 3aJaud pe3ysbTaThl, KPUTHYECKU
OILIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh II€JICHANIPABICHHBIN ITOMCK IEPEHOCa CPEICTB W CIIOCOOOB JEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 H  MPAaKTHYECKylo  00JacTu
KHU3HEIEATEIIHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTAaTh HOBBIC WJEH, MpEAjaratb OPUTHHAIBHBIC TMOIXOABI M PEIICHHs, CTaBHUTH
npoOJIeMBI B 33]1a9H, JTOITYCKAIOIINE alTbTepHATHBHBIC PEIICHHUS.
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3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpMaIuu (TEKCTe ydeOHOro mocodwus,
HaY4YHO-TIONYJISIPHON JHUTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HopM
IPECTaBICHUS, KpPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEYUBOCTb;

(dopMyaHMpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
Ouonornyeckoi HHGopMaIK, HeOOXOIMMOM /JIs BHIIIOJHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX ITOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHMOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCTIOJIb30BAaTh HAYYHBIH S3bIK B KaueCTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuel: IPUMEHATh XUMHUUYECKHe, (PU3UYeCKHe U MaTeMAaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dbopMmyIbl, abOpeBUaTypy, HOMEHKJIATYPY, HCIONB30BaTh M IMPEoOpPa3OBBIBATE 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alMTHl WHpOpMaNuW, HHOOPMAITMOHHOK
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1)oomenue:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX cepax »KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYILECTBY 00CYyXIaeMoil TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBaTh
CYXJ/ICHUS OTHOCHTEJIBHO BBIIIOJHEHUS TMIpeUIaraéMoi 3a/Ja4yd, YYWUTHIBATH HWHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI JIPYTUX YYaCTHUKOB JMAJIOra WIH JUCKYCCUH);

pacrio3HaBaTh HeEBepOAJIbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYalUil, yMETh cMArYaTh KOH(DIUKTH U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHUS M B3aUMOJEHCTBMS, MOHMUMATh HaMEpEHUs
JOPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HWCIOJIB30BAHUEM S3BIKOBBIX
CpPEICTB.

2)coBMecCTHAas 1eSITeJIbHOCTD:

NOHUMATh M MCIIOJIb30BaTh MPEUMYIeCTBa KOMaHAHOW M MHIUBUIYaTIbHONH pabOThI IpU
pelieHny OMOoJ0TH4ecKor pobsieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUSI TPYNIOBbIX
¢dbopM B3aMOAEUCTBUS MIPH PEeLLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K/10T0 WiIeHa KOJUIEKTHBA;

NPUHUMATh TEId COBMECTHOW JEATEIbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTMXKEHHUIO: COCTaBNIATh IJIaH JEMCTBUHM, pacnpefensiTh PoJid € y4€ToM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJlAa U KAXJIOT0 YYaCTHUKA KOMaH/bl B OOLIMIl pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh [MO3UTHBHOE CTPATETHUYECKOE IIOBEJCHHE B pPA3JIMYHBIX CUTYalUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OgJiajieHNe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMM A€l CTBUSIMU:

1)camoopranu3anus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHs B
KU3HEHHBIX M YICOHBIX CHUTYaIHsIX;
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BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M MOCTYIKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh I103HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 33Jayd B O00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOH 3PYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00pa30BaTEbHbIN U KyJIbTYPHBIN YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI peduieKCun
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHIS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3ysIbTaTOB AESATEIbHOCTH;

3)npuHsATHE CeOsl M APYTUX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYroro 4eaoBeka.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmetHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue 1 yueOHoro npeamera «buonorusy HaydHble 3HaHUSA, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpPIpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESTEIbHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallMsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyallUsX, CBs3aHHbIX C Ouojorueil. B
porpaMMe NpeMETHbIE PE3YIIbTaThl IPEACTABIEHBI 110 TOAaM 00Y4YEHHUS.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorust» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEILEeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KJIETKA,
opraHus3M, Merabosmu3M (0OMEH BEIIECTB M  MPEBpallleHHe DSHEPruH), TOMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEIECHUE
(penpoayKIus), HacJIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJOTHMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEeHTpajbHas JorMa MoJeKyJspHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacTeHuil H. U.
BasuioBa), onpeaensTh rpaHUIBl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHMSA B OMOJOTMU: HAOJIIOJEHHE M OINMCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMUM, OpraHu3anus ¢ MpOBeAeHHE OHOJIOrHYeCKOro

18

[okyMeHT co3aaH B anekTpoHHow copme. Ne 78 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CrpaHunua 18 3 22. CTpanuua cosgaHa: 13.11.2025 13:04 =¥ TATAPCTAH



9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEeIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mel03a, OIUIOIOTBOPEHHS, PA3MHOKEHUSI, WHINBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHAThH MOJTY4YCHHbIC 3HAHUA 711 OOBSCHEHUS OMOJOTMYECKHX IMPOILIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYXKAIOIIUX JIFOJIEH, COONIIOJIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH AJs PallOHAIBHOTO
[PUPOIONOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOPHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIrO
COJIep’KaHusl, BKIIIOYAIOINIYIO TCEBIAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE cooOuIeHus, 0000mas
Ouonoruueckyro HMHGPOpPMAIMI0 U3 HECKOJBKHUX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHUsS yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJM OHOJOIMM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl pEeLICHUS )KU3HEHHbIX 3a/1ay;

YMEHHE PacKpbIBaTh COEepP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALMS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (DAKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MUTaHUs, SKOJOrHYecKasi mupamuaa, OuoreoleHos, onocdepa;

yMEHUE Wu3laratb Ouonorndyeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOLNN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus IMIaBHBIX HampasieHUd n mytei sBomonuu A. H. Ceseprosa, ydeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

yYMEHHUE BIaJIeTh METOJaMM HAy4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOJIOJEHHWE U ONHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEJCHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OMOJOTHYECKHX O0BEKTOB: BUJIOB,
HOMYJISAUN, TNPOJYLUEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBHUS 3KOJOTMYECKHX (PaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMAX, AaHTPOIIOI€HHBIX U3MEHEHUI
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B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OMOr€OXMMUYECKHX LUKIOB B
ouocdepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAaHUS Ui OOBACHEHHs OMOJOIMUYECKUX IPOLECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJICHHUS B OKPYXAIOWIEH NPUPOIHONW cpeae, MOHMMaHHE HEOOXOJUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnKoHAIBLHOIO
IPUPOIONOIB30BaAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOIMUYECKHE 3a/laud, COCTABIIATh CXEMbl IepeHoca
BEILECTB U SHEPTUH B dKOCHCTeMax (L[eNU MUTAHUS );

YMEHHUE BBINOJIHATH JIAOOPATOpHBIE U MpPaKTHYeCKHe paboThl, coOMI0AaTh MpaBuila IpU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHUYECKH OLIEHHMBAaThb M HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOrMYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJAOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOoW HMH(pOpMalMU, HAyYHO-IONMYJIIPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIICHHUs, 0000Imas
OuoNornyeckyr0o HHGOPMALMI0O M3 HECKOJbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBO 4acoB DJIeKTPOHHBIE
Ne Haumenopanue Konrposnr IIpaktn (uudposbie)
n/m PAsicIoB wIem Bcero HbIe yeckue o0pa3oBaTe/bHbIE
NMpPoOrpaMmblI
padoThI padoTrsl  pecypchbl
bubmuoreka [JOK
! buonorns xax Hayka 2 0 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMBI U UX 0 0 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7{41¢292
3 XUMHWYECKUN COCTaB U 0 1 bu6mmoreka [IOK
CTPOEHHE KIIETKH https://m.edsoo.ru/7f41¢292
4 KuzneneaTenbHOCTD 0 0 bu6mmoreka [JOK
KIICTKH https://m.edsoo.ru/7f41¢292
P 0 | Bubmiorera LIOK
https://m.edsoo.ru/7{41¢292
pa3BUTHE OPraHU3MOB
6 oo 0 5  Bubmorera IOK
' https://m.edsoo.ru/7{41¢292
OpPTaHHU3MOB
7 Cenexkuusi OpraHu3MoB. 0 0 bubmuorexa [JOK
OCHOBBI OMOTEXHOJIOT U https://m.edsoo.ru/7{41¢292
bu6mmorexa [IOK
8 Pesepsroe spems 0 0 https://m.edsoo.ru/7{41¢292
OBILIEE KOJIMYECTBO 0 4

YACOB I10 ITPOTPAMME
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e HaumeHnoBaHue

o/ PA3AEI0B H TeM
NMPOrpamMMbl

1 OBOJIIOLIMOHHAS
ononorus
Bo3unknosenne n

2 pa3BUTHE )KM3HU HA
3emite

3 Opranusmsl 1
OKpyKarolas cpeaa
Coo0miecTBa u

4 9KOJIOTHYECKHE
CHCTEMBI

5 IToBTOpeHue 3a Kypc
11 xnacca

OBIIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME

11 KIIACC
KonuyecTBo yacos

Kourpoas IIpakTn
Bcero  HbIe YyecKHue
padoThI padoThI
4 0 1
4 0 0.5
3 0 1
6 0 0
17 0 0
34 0 2.5

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7{41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7{41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7{41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7{41cc74
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