INPABUTEJIBCTBO CAHKT-IIETEPBYPT'A
KOMUTET I1IO OBPA3OBAHUIO
AJIMUHHACTPALIAA TPUMOPCKOI'O PAMOHA CAHKT-IETEPBYPTA
I'ocynapcrBenHoe 6101:keTHOE 001Ie00pa30BaTe/IbHOE YUPeKIeHHe CPeIHsAs
o0meodpa3zoBarebHas mkoya Ne 618
IIpumopckoro paitona Cankr-Ilerepoypra

MMPUHAT YTBEPXJIEH

[lenarornueckumM cCoOBETOM [Tpukazom ['bOY mikona Ne 618

I'BOY mikosnbr Ne 618 [Tpumopckoro paiiona Cankr-IlerepOypra
ITpumopckoro paitona Cankr-IlerepOypra o1 27.05.2025 1. Ne 93

[Iporokon Ne 8 ot 26.05.2025 1. Hupekrop C.H. Kyuesa
YUTEHO

MOTHUBUPOBAHHOE MHEHUE

Cosera poaurenei

(3aKOHHBIX MPEICTABUTEIICH)
HECOBEPIICHHOJIETHUX 00YJarOIINXCs

[Tporoxon Ne 3 ot 16.05.2025 .

YUYTEHO

MOTHUBHUPOBAHHOC MHCHHEC
CoBeta o0yuaromumxcs

ITporoxois Ne 3 or
14.05.2025 r.

PABOYASA ITPOTPAMMA

(ID 7407401)

yueOHoro npeamera «buosiorus. ba3osBblii ypoBeHb»

11t ooydarommmxcs 10 — 11 kimaccoB
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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuenryaiabHele nonoxeHus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpazoBanus B Poccuiickoit dDepeparuu, a TakkKe TMOJOKEHUS O
cneruuke Onoyiornu, € 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI U 0OCCIICUCHUH
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. CoOrjacHO Ha3BAHHBIM IMOJIOKEHHUSIM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TpPEACTaBICHHE O ILEsiX, 00 oOuei
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBAMU
yueOHoro mnpeaMera «buosorus», omnpenenser o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslienaM M Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3y4Ye€HHUM Ouojoruu, Onarojgapss uemMy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJOTUUECKOTO MBIIICHHUS, PEJICTABICHUN O 3I0POBOM
oOpaze *KU3HM U OEpeKHbIM OTHOIIECHHEM K OKpYXKalolllel MpUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHWA UYEOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000oCcHOBaHUS AKOJIOTHYECKHU
1eJIECO00Pa3HOTr0 TOBEACHUS B OKpYKAIOUIEH NPUPOJHON Cpene, aHalu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
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YCIOBUH ISl pEIICHUs OJJHOM M3 aKTyaJbHBIX 3a]a4 IIKOJbHOTO OHOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecmeunBaeT GOpMHpPOBAHWE Yy OOYYArONIUXCS TPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKUIHMOHATIBHOM TPaMOTHOCTH, HAaBBIKOB 30pOBOTO U Oe3omacHoro ooOpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALUU
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAIlMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHM C
IPECTaBICHUSAMU U3 APYTUX YYEOHBIX MPEAMETOB, B YaCTHOCTH, (GUZUKH, XUMHUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Otb6op comepxkanus ydebHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE [UJIS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KAaT OCHOBOM 71l pOpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3alluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Knetka kak Ouonoruueckas cucrema», «OpraHu3m Kak
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Oononornyeckas cuctema», «CrucreMa M MHOTOOOpa3ve OPraHUYECKOTO MHPaAY,
«IBOJIOIMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJaJicHUE  OOYYaIOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra © TMPUOOpETeCHHUE YMEHHUI
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
ypOBHE 00€CIIEYMBACTCS PEIICHUEM CISAYIONTNX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKaIIUX OCHOBOM
1 (OpMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOMIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalu3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaroumxcst oOmeil KyJabTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWUU 3HAHUW U ONBITA, MOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpasoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAy4YHbIE TPEIMETHI.
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Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus

oTBoauTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 gac B Hegento).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiiocopueit, ITUKON, SCTETUKON U MPaABOM.
Pons Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KiacCUpUKalMs, MOJCTUPOBaHUE, CTaTHUCTHYeCcKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IMYHBIX METOAOB MpHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B kieTke. l[lommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.
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depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuibl  (caxaposa, JaKTo3a) W ToJiMcaxapulibl  (Kpaxmal, TJIMKOIeH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucnotrel: JHK u PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MPOKapuoTHUecKol kineTku. Knetounas crenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [luTornasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIETOYHBIA ULEHTpP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmumpr u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl
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AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHuwe CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTHUCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BeecTB: aBTOTpOoQHBIN U reTepoTpodHbiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTKe. PacriernsieHue BenIecTB, BBIJICJIICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro OoOMeHa.
['mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. ['enernueckas wuHpopmamus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Mictopust oTkpeiTust Bupycos (/1. U.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIT/Ia.
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OOpatHass ~ TpaHCKpUIIIIMSA, peBepTaza W uwHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunrtes», «Crpoenue JHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. PazmHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI U  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MpouCXoasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

@dopMbI pa3sMHOKEHHSI OPTAaHU3MOB: Oecroyioe U moJioBoe. Bunl Gecronoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHWPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. IIpouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosormyeckuii CMbICI U
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMATOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpOeHHUsl SUIEKJIEeTOK U crepMaro3ounoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: MPAMOE, HempsiMoe (IMUYMHOYHOE). BrimsHue
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CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmupt u cxembl: «DopMmbl pa3MHOKEHUS OpPTaHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAOUINUX U
yesioBeKka», « OCHOBHBIE CTaIUH OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHleKIeTka MieKonuTarouero», «KapuokuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJeb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pabora Ne 4. «lM3yueHwe CTpOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETUKH. MeETONbl TEHETUKH (THOPHI0JIOTHICCKHM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenem.
MonoruOpuiHOe CKpelIMBaHUEe. 3aKOH eIuHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOJITHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  llUTOoreHeTHMYecKWe  OCHOBBI  JUTHOPUAHOTO  CKpCIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO FeHOB. HapyleHue cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omorametrnsle M reTeporaMeTHbie Opranu3mbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3mMeHunBOCTh. BUIbI ”3MEHYMBOCTH: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoiiCTBa MOAM(PUKAIIMOHHON N3MEHYNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukanuys MyTaluii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTophbI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOW MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTtnueckue M TreHepaTuBHbIe MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEIUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE HM  €ro
LHATOIE€HETUYECKAs OCHOBA», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uYenoBeka M KUBOTHBIX», «Buibl
U3MEHUYUBOCTHY», «MoaudukalroHHas W3MeH4YMBOCTh», «HacimenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoOAENH-AMIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
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XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOM.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBON.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU IpoLecC. 3apOXKIACHUE CEJIEKIUU U JTOMECTHUKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OIllEeHKa »KcTepbepa. BIM3KOpOaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIONIOB. JIOCTMIKEHMsI CEJIEeKUMU pAaCTEHUHM, >XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojornueckne W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopopl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuausamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bEeKTH OWOTexXHOMOTHHY, «KieTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC rEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOAOB U KOPHEIIIIOA0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.
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JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOOPAaTOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusHuEe >BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrparus.

EctecTBenHbIii oTOOp — HampaBisionmii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHAs1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLINH.

[IpoucxoxeHue OT HecleuualTu3upOBaHHbIX MNpeakoB. [Iporpeccupyromas
crienuanu3anys. ATanTUBHAS padaliusl.
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[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsmum»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrauum», «OOmas aereHepauus»,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema Mapuipyra nyremecTBus Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuleKus «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoyuieKuus «DopMbl COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKACHMHM >KM3HU. HayuyHble THMNOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tarnbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. llaneo3olickas 3pa u €€ nepuoabl: KEeMOPUUCKUIA,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,

AHTPOITOT€HOBBIM.
JIOKYMEHT MOAMVUCAH 3NIEKTPOHHOW MOZAMNMCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA3OBATEJIbHOE 26.09.25 09:18 CepTtudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPA3SOBATEJIbHASA LLUKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyueBa CeeTnaHa HukonaesHa,
OWNPEKTOP




XapakTepucTuKa KiIuMaTa M reoJIOrMY4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuibl  (pakrtopbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxoasamumi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JIACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAs
(a3maTcko-aMmepukaHckasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. Opu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHe COJIHEUHOM CHCTEMEBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YelIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TMaJCOHTOJIOTUYECKUX  HAaXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTalblla, KPOMAaHbOHIIA), CIICTIKA WU
MU300pKEHHUST KAaMEHHBIX OPYIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[TpakTrueckast pabora Ne 1. «/3yuenne uckonaembIx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).
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OKCKypcHsl «IBOJIOLMSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJINM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAue€HHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPaKTEPUCTUKHA momyasiund. OCHOBHBIE IIOKA3aTENH
NOMYJSILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISLUU U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKoJiorTudecKkne CHUCTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreonieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
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KOHCYMEHTHBI, PEAYLIeHTh. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
nupamMubl: TPOAYKUIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QaxTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llunieBbie nenn», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémayn, «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS HaA IIpUpoAy», «BaxHelmme WUCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa W TPYHTOBBIX BOA», «llouBa — BajkHEWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOphI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B mpUpOAe».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIEHO3bI», TepOapwHii
«PactutenbHbIe co00mEcTBay, Komeknun «buorenos», «Bpenurenn BaxkxHEUIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIINaM OJHOTO BUJA,
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Kpacnas xuura Poccuiickoit ®denepaunu, u300pakeHHs] OXpPaHAEMbIX BHIOB

pPacTeHUN U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I1IO
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeaMeTa «bruonaorus» AOCTUTaroTCsS B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, UCTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHHUSI, CaMOBOCIIUTAHHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpOie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:knaHCKOro BOCIIUTAHMS:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
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OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPHU CO3IAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXKJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMITHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexXIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;
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MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHME TUCMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3J10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HHIMBUIYATIbHOTO H  KOJUIGKTHBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOKAIOMINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3NuyHbIM cdepaMm mpodeccCHoHATbHON IesSTEbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYIKOB H OIICHKM WX BO3MOXKHBIX TIIOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W IMyTed ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
aKocucTeM, orochepsr);
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AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKAIOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, YKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKpYKalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU IS COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaThb PECypCHble  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TOJYyYCHUM OWMOJOTHYECKUX 3HAHMM B MEIAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYyUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATIBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIETEHIMU OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTpamMMbl CPETHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JIOTMYECKOTO MBILIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSITh CXEMHO-MO/IEJIbHBIC CpencTBa ISt IPEACTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a
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TakK€  NPOTHUBOPEUYMM  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN ACSITEILHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE ITPU PEIICHUU KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IETh HaBBIKAMU YY€OHO-MCCIIEIOBATENBCKON U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWSA, €ro WHTEPIpETAINH, MPEOOPa30BAHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YU€OHBIX M COITMAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TMPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LIEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTd
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTMYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
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WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpMaIUKM, HEOOXOIUMOM Il BHIMOJIHEHUS YYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiorunyeckor nHpopMaIuu (CxeMbl, TpaguKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO01enme:

OCYIIECTBIATH KOMMYHHUKAIIMHA BO BeeX cepax KM3HU, aKTHBHO y4aCcTBOBATh
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCHUH);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIOCH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaTbHON
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIMUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;
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IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHUBATh KayeCTBO CBOEr0 BKJIAJa M KaXXJOI0 YYaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JINYHBIX NMPEANOUYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JIEHCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHMBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIDKEHHUIO;
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IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX yU4E€OHBIX CHUTyallUAX, a TaKKe B peabHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO F0J1aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUS y4eOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBask OpraHu3alis KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsipHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJICHUS KyJIbTYpHbIX pactenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30BATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEAHASA OBLLEOBPA3OBATEJIbHAS LLIKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyueBa CeeTnaHa HukonaesHa,

OWNPEKTOP




pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHMs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJBHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO ITOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJOTMM 1 PalHMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M TIPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(pOpPMaLIMU, HAYYHO-MOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((haKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,
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DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeNU  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. WM. Bepranckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHIOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IMEpEeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHSI NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHUS;

YMEHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTH CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOIMHOIATH
npaBuJia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpPMAIIMU, HAYIHO-IOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI0OAbHBIE  DKOJOTHMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.
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OWNPEKTOP




TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HOTOTHA Kax Hayka https://m.edsoo.ru/7f41c292
2 JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 bubmmorexa [IOK
P i https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7{41c292
5 PasMHOXEeHUE U MTHAMBUAYAJIBHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 2 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
but6mmorekxa [IOK
8 P 1
SSEPBHOE BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4

[VPEKTOP

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,

26.09.25 09:18
(MSK)

CepTudukat 62623732F1CACF796C68B1C0424F4F5A
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubmuoreka [{OK
1 DBOJIIOIMOHHAS ONOJIOTUSA 9 1
H https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl 1 OK aronias cpena 5 1 Bubmiorexa OK
p PYHAIot pe https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo00111eCTBa U DKOJIOTUYECKHUE CHCTEMEI 9
Hl https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
5 Pe3epBHOE BpeMs 2
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
JOOKYMEHT MOAMNNCAH SMEKTPOHHOMN noanncobo
rOCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30OBATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YUYPEXXAEHUE CPEOHSASA OBLLLIEOBPA30OBATEJIbHASA LLUKOJIA N2 618 (MSK)

NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP
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FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHWUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618

(MSK)
NPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyLesa CeetnaHa HukonaesHa,
[IVIPEKTOP




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e¢6122

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

MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1

2 «/cronp30BaHuEe pa3IMYHBIX 1 0.5 bubmorexa HOK

https://m.edsoo.ru/863e¢6122

METOHOB IIPA U3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY

3 buoniornyeckue cucremsl, MpoLEcChl | bubnuoteka [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u | bu6mmoreka [IOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢
bubnuotexa [JOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 1
https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTaja3bl)»
bubnnoreka [HJOK
7 Yrinesonsl. JIunuas: 1 : 1
[IOKYMEHT MO/MUCAH 3MEKTPOHHOI NOAMMCHIO https://m.edsoo.ru/863¢6870
rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3SOBATEJIbHOE 26.09.25 09:18 Ceptudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEHAA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N2 618 (MSK)

NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP
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bubmuorexa [JOK
8 Hyxne e .ATO® 1
YIICHHOBBIC RUCAOTET https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METObI U3y4EHHUS | bubnmoreka [JOK

kietku. Knetounas teopus https://m.edsoo.ru/863e6e88

10 Knerka xak nenocrtHas xxuBas |

cucremMa
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 1 0.5 https://m.eds00.ru/863e6f10
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OIUCaHUE»

12 OO0OMeH BelIecTB MM META00JIU3M 1 bubmmorera [TOK
https://m.eds00.ru/863e766¢
bu6mmoreka [IOK

13 o . X 1

OTOCHHTES. ACMOCHHTES https://m.edso00.ru/863e7c98
bu6mmoreka [IOK

14 DHepreTudeckuii oOMeH 1

P https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muros. JlaboparopHas BuG 10K
nonroTexa
15 abota Ne 3 «HabmoneHue Muto3a B 1 0.5
P A https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 buocunTe3 Oenka. Peakmms ) bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo0.ru/863e796¢
bu6mmoreka [IOK

17 Tpanc — OunocuHTe3 OenKa 1

PACIAHIA HOCHIHT " https://m.edsoo.ru/863e796¢

18 Hexserounbie GOpMbI KU3HY qorymeHT NOATNCAH bIEKTPOHHOM MOAMMCHIO bubnuoreka [IOK

[VPEKTOP

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LKOJIA N2 618
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BUPYCHI

https://m.edsoo0.ru/863e7540

bu6mmoreka [IOK

19 DopMbI pa3MHOKEHUSI OPTraHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK

20 Meiio3 1

" https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaGopaTtopHnast padora Ne 4 | 0.5 bubnmnoreka [JOK
«M3y4yeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuyansHOE pa3BUTHE | bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
” I'eneTrika — Hayka o | bubnnorexka [JOK
HACJIEACTBEHHOCTH U U3MEHYNUBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 MpU3HAKOB. MOHOTHOpUIHOE 1 bubmorexa HOK

P ’ pH https://m.eds00.ru/863e¢8878
CKpELIMBaHUE

UrHOpHUIHOE CKpelIBaHue. 3aKOH
A piA peti bubnmoreka [JOK

25 HE3aBHCHUMOTO HaCJIeJOBaHUS 1

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

MIPU3HAKOB
CueruieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora

26 No 5 «M3yuenune pe3ynbpTaToB | 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIBI HA
TFOTOBBIX MUKPONPENapaTax»

27 Ienernka nona. HacnenoBatug,yment noanmcan bnekrporHom noanmcsio bubmmorexa LIOK

[VPEKTOP

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LKOJIA N2 618
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[IPU3HAKOB, CLEINIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacreenHas
M3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 0.5 bubnnoreka HOK
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»
HacnencrBeHHass ”BMEHUYUBOCTb.

79 JlaGopaTtopnast pabora No 7. | 0.5 bubnnoreka [JOK
«AHanM3 MyTanyil y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»

30 I'enernka yenoBeka 1 bubmorexa HOK

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

Peseprubiit ypok. O600111eHIE TIO

31 teme «HacneacTBeHHOCTD 1 1
W3MEHYHBOCTH OPTaHU3MOB)

bu6mmoreka [JOK

32 Cenexups Kax HayKka 1 npouece ! https://m.edso00.ru/863e¢9214

13 MeToap! M TOCTUIKEHUS CEJIEKIIUNA | bu6mmoreka [JOK
pacTEeHN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib ) bubnnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP

26.09.25 09:18
(MSK)
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 DBOIIOLUS U METOIBI €€ U3YUEHUS 1 bubnmnorexa LIOK
yi https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 PBOTIOLINH https://m.eds00.1ru/863¢9570
bubnuoreka IIOK
3 MuUKpO3BOTIOLMS 1 1
https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHNIA BUIA U DBOJIOLUH.
4 JIaGoparopnast padora Ne 1 1 0.5 bubmmorexa [IOK
patopHas p - ' https://m.eds00.ru/863e¢99¢c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBuoKyIIre cuibl (3JeMeHTapHbIe | bu6mmoreka [JOK
(akTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 EcrecTBenHsIi 0TOOD U €ro GOpMEBI 1
p bop https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas | 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay
g Hanpasnenus u nytu : bubnuoreka [IOK
MaKpO3BOIIOLHH [OKYMEHT MOZAMNCAH STEKTPOHHO 110 ACHIO https://m.edsoo.ru/863e9cle
rOCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30OBATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YUYPEXXAEHUE CPEOHSASA OBLLLIEOBPA30OBATEJIbHASA LLUKOJIA N2 618 (MSK)

[VPEKTOP

NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
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9 HeoOpatumocTs 3BoOIIONNN 1
10 I/I"CTOpI/IS[ JKU3HU Ha 3eMJIe€ U METO]IbI |
e€ U3yueHUst
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU | bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u | bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 | 0.5 bubnuoreka [IOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema | bubnunoreka [JOK
OpraHU4eCKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 1 hitps//m.cdsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) | bubnuoreka [IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLUN 1
4eJIoBEKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE | bubnmoreka [JOK
aJjanTalnuy 4eJoBeKa https://m.edsoo.ru/863eaca2
PesepBHrlit ypok. O600IIEHHE 10
19 TeMe «BO3HMKHOBEHME U pa3BUTHE 1
KHU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa 1
21 Cpe,I[I)I OOUTaHHS B SKOJIOTHHECKIEe 1 N bubnnotexa HOK
HORYNMER T TIOATNVCAR SJIERTPORROW TIOATIVICBRO)

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618 (MSK)

NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,

[VPEKTOP
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(baxTopsl

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

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHMi U3 pa3HbIX MECT 1 0.5
https://m.edsoo.ru/863ebl0e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorexa [IOK
23 buorutieckue paxroper ! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT mI0THOCTH 1 0.5
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHui)
)5 Coob1ecTBa OpraHu3MoOB — | bubnuoteka [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI | bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENN SKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. 1 bubmorexa LOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccust
28 [IpupoiHBIE S5KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rimobanpHas | bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK

https://m.edsoo.ru/863ebd16

ounocdepsl

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP
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32 YenosedecTBO B Onocdepe 3emiu 1
13 CocyuiecTBoOBaHUE MPUPOJIBI U | bubnunoreka [HOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUISl pEIleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTUYECKMX TEPMHUHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
2 MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOIYKIIHS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OMOJOrMYECKHe TEOPHH (KJIETOYHasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
3 yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOXKICHHS KYITbTYPHBIX
pactenuii H.M. BaBusosa), onpenenars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BlageTh METOJAMH HAyYHOTO TIO3HaHUS B OHOJOTUH
(HaOnroZieHNe M OMMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3aisi W TMpOBEJeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
4 BBIIBIDKEHHE  THUIIOTE3EL; BBISIBIICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYSHHBIX Pe3yIbTaToB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKM BUPYCOB, KIETOK
IpOKapuoT MW ISYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BENMIECTB U
5 MpEeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)
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VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOI0/IEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HGO6XOIII/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC T'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/II‘I/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsL MMpEaACKasaHusAa

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
8 coOnrofaTh MpaBWwia Mpu paboTe C Y4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTHYECKOI0 CO/IEPKaHMs, BKIIOYAIOLIYIO TICEBIOHAYUHbIE 3HAHUS
9 U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOTHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

YMeHue co3naBaTh COOCTBEHHBIE MHICHMEHHBIE U YCTHBIE COOOILCHHS,
10 00001mast 6MONIOrHYecKy0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoro .

0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yjabTara

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

) YMeHue packpbiBaThb COJIep)KaHuE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL
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(paxtopsr) IBOJIIOLINH, IPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE dakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHTHI,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojbieBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BiIafeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHNEe W OIMCAHME YKUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
4 BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHHA, TCOPHUH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IIPpU3HAKH CTPOCHUA
OMOJOTrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  IKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYUBOCTH,
5 €CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOIMUECKHUX (DaKTOPOB Ha OpraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, IJI IIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
6 CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOLTUX JFOJIEH, COONIOICHUS HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U S9HECPTUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TMPAKTUYECKue paboThl,

8 coOmonarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM
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YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianuHbIX UcToyHNKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIICHUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 buonorusa kak Hayka

11 buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B (QopMHUpOBAHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTUYECKUX HAYK
Meroapl MO3HAHUS JKUBOM NPHPOABI (HAONIOJEHUE, IKCIIEPUMEHT, OIHCAaHHUE,
1.2 U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )

2 JKuBbl€ CUCTEMBI U KX OpraHu3alus

)1 XKuspie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHus: omomnoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

2.2
OpraHU3MEHHBIH, MOMYIAIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

3 XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUH COCTaB KIJIETKH. XHMHUYECKHE HIIEMEHTBI: MaKpO3JIEMEHTHI,
3.1 MUKpO3JeMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKIMM BOIbI U

MHHCEPAJIBbHBIX BEHIICCTB B KJICTKC. HOI[)Iep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
Hesamenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpoBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
39 YeTBEpPTUYHAs CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buonornueckue
' GbyHKIN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas cneunduynoctb. Kodepmentsl. Burtamuubl. OTinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IVI0KO3a, pubo3a U Ae30KcHpHu003a), AUCaxapHibl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).
33 buonoruueckue GyHKIUU YrII€eBOAOB.

' Jlunuael:  TpurIMuIEepuasl,  crepounbl,  Gocdomununbl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4 Hyxnennosele kucnotel: JIHK n PHK. HykneoTu bl — MOHOMEpBI HYKJIEMHOBBIX

AOKYMEHT MOAMUCAH 3JIEKTPOHHOU MOAMNNCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 26.09.25 09:18 CepTtudukaT 62623732F1CACF796C68B1C0424F4F5A
YUYPEXXAEHUE CPEQHSASA OBLLLEEOBPA3SOBATEJIbHASA LLUKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPrIA, Kyuesa CsetnaHa HvukonaesHa,

OUPEKTOP




kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5 Huronorus — Hayka o kierke. Kinerounas teopusi. MeTo bl U3ydeHUsI KIETOK

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
3.6 HapykHass MeMmOpana, moJekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
37 MpoKapuoTHuecko  kieTku. Kierounas creHka Oakrepuii. CrtpoeHHE

9YKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOH, XKUBOTHOM H

IpUOHON KIIETKU

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkiun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pyakumu. L{utonnaszma u eé
opratonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJETKU: 3HAOIUIa3MaTHYecKasl CeTb
3.8 (OIIC), ammapar ['onbmku, au30coMbl. [loyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHJpPUH, TuIacTUAbl. [IporcXokIeHne MHUTOXOHAPHA W IUIacTHA. Buisl
actun. HemeMOpaHHbIEe OpraHOMIbl KJIETKH: pUOOCOMBI, KJICTOYHBIH ILIEHTD,

PCCHUYKHU, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkirouenus

3.9 SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas o00O0JOouKa,

KapuoIia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI
3.10 TpaHcnopT BewIECTB B KIIETKE
4 KuznenesaTeabHOCTb KISTKU

OOmeH BemiecTB, WM MeTa0ONM3M. AcCUMUIAIUS (TUTACTUYECKUl OOMEH) |
41 TUCCUMMJISALUS (PHEpreTUUecKuid oOMEH) — JB€ CTOPOHBI €AMHOI0 Ipoliecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPAICHUN SHCPTIHUU B KIICTKE

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHM Ha 3emiie.
47 Bnusnue ycrmoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €TO
. MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
43 AKKYMYJIMPOBAHHUC OHCPIruhu B KIICTKC. OTalbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kchopongoe OKHCJICHHEC, WJIHN KJICTOYHOC

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHA

44 Peakiiun marpuunoro cunTesa. ['enernueckas nadopmarus u JJHK. Peanuzamms

FEHETUYECKO uHpOpManuy B KIeTKe. ['eHeTHYecKuil KOA M ero CBOWCTBA

AOKYMEHT MOAMUCAH 3/TEKTPOHHOU MOAMNCBIO
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Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHUpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
4.5 bakrepunodaru. bonesHu pacTeHHid, XUBOTHBIX W YEJIIOBEKAa, BBHI3LIBACMBIC
Bupycamu. Bupyc nmmyHnonedpunmra genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

5 PasMHOXEeHME M MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

Knerounsrnii WK, WIM KU3HEHHBIM MK KIeTKd. MHTepdaza u MUTO3.
[Tpomeccel, mporekaromue B uHTEpdaze. Permkamus — peakius MaTPpUIHOTO
cunte3da JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
51 JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
' LluTosOrnyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecmonoro
59 pPa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. UckyccTBenHoe

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC [JI CCIICKIUN

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.
53 Meiio3. Craguu wmeiio3a. IIpouecchl, mpoucxondiue Ha CTaausIX MeHosa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornmueckmii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
54 KEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHEC MOJOBBIX KJIIETOK —
raMmer (CrepMaro3ouj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIATIEKJIETOK U CIICpMaTO30U10B. OHJ'IOI[OTBOPCHI/IC. HapTCHOTCHC3

WupuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpronanbsHOe pa3BuTHE. THIIBI
55 MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
' Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

6 HacnenctBeHHOCTh M1 NBMEHYMBOCTHh OPraHU3MOB
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IIpeamer u 3agaun reHetuku. Vicropus pa3sBuTus T€HETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeETonbl TI'eHETUKU
6.1 (ruOpUAOIOTUUECKHH, [IUTOTCHETHYCCKHH, MOJICKYJISIPHO-T€HETUUECKHIA ).
OcHoBHbIE TeHeTHYecKue NMOoHATUs. ['eHeThyeckass CHMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HACJIEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOMMHMpOBaHMS. 3aKOH pACIICIICHUS IPU3HAKOB.
60 I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

' JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTMOPUAHOTO CKPEIIMBAaHUS. AHAIM3WPYIOIIEe
ckpemBaHue. lcnonp3oBaHue — aHANU3UPYIOLIETO  CKPEILUMBAHUS  JUIS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CueruieHHoe HacienoBaHue mnpusHakoB. PabGora T. MopraHna mo cuenjieHHOMY
HACJEeJOBaHHIO TI'eHOB. HapymeHwe crelUleHHMsT TEHOB B pe3ylibTare
KpPOCCHHTOBepa. XpOMOCOMHasi TEOpHs HACJIEACTBEHHOCTH. [ eHeTnuyeckue
6.3 KapTBhl.

'enetnka moma. XpOMOCOMHOE OIpEAETICHUE I0Jla. AYTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omMorameTHsle U reTeporameTHble opraHu3mbl. HacnepoBaHue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
6.4 MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psii U BapUallMOHHAs
kpuBagd. Hopma peaknum npusHaka. Koin4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
6.5 W3MEHYMBOCTH. MyTalMOHHAass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
' TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
¢akTopsl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HacleACTBEHHON n3meHunBocty H.U.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEeHHOE OIpesesieHue
6.6 TrE€HOTHIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC

Oosie3HH, OOJIE3HU C HACIEICTBEHHOHN IMPENPACIIONOKEHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTUYecKWe M TeHEPAaTHBHBIC MyTauu. [IpUHIUOBL 310POBOTO
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06p3.33. KHU3HHU, AHUAr"HOCTHKH, HpO(bI/IJIaKTI/IKI/I N  JICHCHUS TI'CHCTHYCCKHUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHHUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak Hayka U Tpolecc. 3apOKIEHUE CENEKUUHU U JIOMECTHKAIUS.
71 Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus

KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

opoJa, MITaMM

CoBpeMeHHbBIE METO/Bl CENEKIUMU. MaccoBbli U HMHIAUBUAYAIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. binskoponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
7.2 I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycrmexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
73 nHxeHepuss.  Knerounele  KyJabTypbl.  MHKpPOKIOHAJbHOE  Pa3MHOKECHHUE
. pactrenuii. KinoHUpOBaHHWE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 OBOJIIOIIMOHHAS OMOJIOTUSA

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CeuzmerenscTBa  3BOMOIMH.  [lajmeoHTONMOrMYECKHE:  TOCIEIOBATEIHEHOCTD
MOSIBJICHUSI BHMJIOB B MAJICOHTOJIOTUYECKON JIETONMHUCH, NepeXoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo u paznuuue ¢ayH U (IOp MaATEPUKOB U
1.1 OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IUUnsi SMOPHOHOB PA3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIIOTUYHEIC,
PYAMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHM3MOB HACIICICTBEHHOCTH W OCHOBHBIX METAa0OIIMYECKUX MyTeH y BCEX

OpraHHu3MOB
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OpomtormonHass  Teopuss Y.  Jlapsuna. IlpennochbulkM  BO3HMKHOBEHMSI

1o napBUHM3Ma. JIBMDKYIIME CHIIBI 3BOJIIOLIMM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHUE MPU OIPAHUUECHHOCTH PECYPCOB, HEOMpEAeIEHHAs U3MEHYMBOCTD,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

13 Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.
MukposBontonud. [Tomynsius kak eiMHUIA BUAA U SBOJTIOLUN

JBwxynme cuibl ((hakTophl) SBOJIOLMU BUIOB B Hpupoie. MyTaluoHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHBIE BOJHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuUil (akTop
L4 sBOMIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

' [TpucnocoOIeHHOCTh  OPraHM3MOB Kak pPe3yibTaT d3BOMIONMU. [Ipumepsl
PUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOALANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpPMBI BU000pa30BaHUS:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

s Makpospomtoniust.  Popmbl  3BoNOLMU:  (UIIETHYECKas,  JAMBEPreHTHasd,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTtuMocTs 3BONIOLMU

2 Bo3HukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHay4yHbl€ IIPEACTABICHUS O 3apOKACHUM JKU3HU. HayyHbple TIHIOTE3BI
BO3HMKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHEpMHs. XUMHUYEcKas
2.1 IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTanbl Ouosornueckoil sBomonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU 1 UX DBOJIIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

PasButue xu3znm Ha 3emse mo spam u nepuojgaM. Karapxei. Apxelickas u
nporepo3oiickas opel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYTIOJIbHbIM, NEPMCKUMU.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

2.2 KaitHo3zoiickas 3pa u €€ mepuoipl: NaAJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMAaTa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOpP(O3bI Yy
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

73 Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOIHU. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

24 DBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTHE TpeiCcTaBlICeHHH O

MPOUCXOKJACHUM YelloReka. MeTonbl M3ydeHus aHTpororeHeia. CXOACTBA U
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pa3nuyus yenoBeka U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JIBrxymue cuibl (pakTopsl) aHTpororeHesa. HacinencTBeHHas M3MEHYHBOCTh H
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJICHUE OPYAUN

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
oy ymenslid, YemoBek mnpsaMoxondmui, YenoBek HeaHAEpTalbcKui, Yenosek
pa3syMHblii. Haxonku MCKOmaeMblX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUS

Yenoseueckne pacsl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpazuiickas),
"6 HErpo-aBCTPaJION IHAsS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). UepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM CylllecTBoBaHUS. EquHCTBO yenoBedeckux pac. Kputuka pacuzma
3 Opranu3Msbl ¥ OKpyKarolas cpeia

DKoJorus Kak Hayka. 3ajadyd U pasjesbl dKOJIOrMu. MeToJpl IKOJIOTMYECKUX
3.1 UCCIeI0BaHMi. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonoruueckne  (axtopsl. Krnaccudukamus — skonmormyeckux — (pakTopos:
3.2 abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMyYecKux

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. DoToneproau3M.
33 [IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OnoTHuecKHMxX B3aMMOAEHCTBHI: KOHKYpEHIUS,
34 XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,

KBapTHUPAHTCTBO),  aMEHCAIW3M, HEUTpanu3Mm. 3HadeHHE  OUOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COOGH.[CCTBB.X

OKOJIOTUYECKHE  XapaKTEpUCTUKU  monyasiuuu.  OCHOBHBIE — ITOKAa3aTelH
3.5 MOMYJISIIUK: YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, NPHUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U et peryisauusa

4. Coo00111ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
4.1 NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHanTel. CBs3u B

OnoleHo3€e

4.2 Okonorndeckue cucteMbl  (3kocuctembl). [loHarme 00 dKocucTeMe W
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6HOFCOH€HO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MNPOAYULCHTEI,
KOHCYMEHTBHI, peyleHThl. KpyroBOopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuieBbie) YpPOBHH 5SKOCHUCTeMBL. I[lumieBble memu U CeTH.
OCHOBHBIE TIOKa3aTeIM SKOCHUCTEMBI: OMOMacca, MPOAYKIHSA. DKOJIOTHYECKHE
NUPaMUABL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOpPETYJIsIUs, pa3Butue. Cykieccus

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOHHOTO WIU
LIMPOKOJINCTBEHHOTO JIECa.

43 AHTpOINOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCUCTEMBI.
' buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnaackoro o Owmocdepe. I'panmmbl, cocTaB M CTpyKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHocTH OUOChEpPH Kak
4.4 rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
ouocdepe. KpyroBopoTel BemiecTB W OHOTCOXMMHUYECKHE IUKIIBI DJIEMEHTOB

(yrmepopa, azora). 3oHaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.

45 I'moGasibHBIE HKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YIPABJIEHUS MNPUPOJAHBIMH pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTUH U OXpaHa NprupOabI

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

buonorus. 10 kinacc. Yuebnuk. ba3ossiii ypoBens [laceunuk B.B., Kamenckuit A.A.,
Py6mioB A.M. u npyrue; [log penakuueii [laceunuka B.B., buonorus;
buonorus. 11 knacc. Yuebnuk. ba3zossiit yposens [laceunuk B.B., Kamenckuii A.A.,

Py6mioB A.M. u npyrue; [lon penakuueii [laceunuka B.B., buonorus;

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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