MyHuuunajgbHoe 010/1KeTHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHne
ropoackoro okpyra Kopoaés MockoBckoii 06;1acTu
«Cpennsisi o0meo0OpaszoBarebHas mkojaa Ne 13» (MBOY COIL Ne 13)

IMosicuuTeIBLHASA 3aIMCKA

Pabouas nporpamma yueO6HOTO npeamera « XUMHUs» 711 OCHOBHOM IIIKOJIBI COCTABIICHA B
COOTBETCTBUH ¢ TpeboBaHusIMHI DerepaibHOr0 TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO o0mero oOpa3oBanusi (mpuka3 MunHcTepcTBa 0Opa3oBanuss u Hayku PO or
17.12.2010 1. Ne 1897), ¢ yuérom [IpumepHOil nmporpamMmbl 0 y4eOHOMY MPEAMETY «XUMUSY,
0/100peHHOM perieHueM GeaepalbHOr0 y4eOHO-METOAMYECKOT0 OO0BEAMHEHUS IO OO0IIeMy
obpazoBanmuto (mpotokoi ot § anpens 2015 r. Ne 1/15), Ha ocHoBe OCHOBHO# 00pa3oBaTeIbHON
porpamMMbl OCHOBHOTO o61iero oopazoBanus MbOY COIII Nel3.

Hacrosmas paGouas nmporpamma no xumuu s oodyqatoniuxes 10A kiacca cocTaBieHa
Ha ocHoBe OOIlI COO MBOVY COI Nel3 wu aBropckoi mporpammel M.H. AdanacseBoii
«Xumus. Paboume mnporpammel. [lpenmernas mmuus y4yeOHukoB [.E. Pymsutuca, @.I.
@®enpamana M.: IIpocsemienue, 2020», paccuntaHHoW Ha 67 4acoB B rof (2 4. B HEIEIIO).
Jannas  nauHMS ~ y4eOHUKOB  cooTBeTcTByeT — (DefepanbHOMY  TOCYAapCTBEHHOMY
00pa3zoBaTebHOMY CTaHAapTy OCHOBHOro oOmiero oopaszoBanusi, omodopensi PAO u PAH,
uMeroT rpud «PexomeHnoBaHo» U BKIOYeHBI B DenepanbHblil epedeHs (mpukas ot 20.05.2020
Ne 254).

Breibop ykazaHHOI aBTOPCKOM MpPOrpaMMbl, PEKOMEHIOBaHHOW MHHHCTEPCTBOM
oOpa3zoBanus PO s 06meoOpa3zoBaTebHBIX KJIACCOB, MOTUBHPOBAH CIEAYIOLIUM:

e nqporpamma cooTtBeTcTByeT @DI'OC OOO, packpblBa€T © JI€TATU3UPYET
coJiepKaHue CTaHAapPTOB

® qporpaMMma IIOCTPO€HAa C YYETOM IPUHLMIOB CUCTEMHOCTH, HAY4YHOCTH,
JOCTYITHOCTH ¥ IPEEMCTBEHHOCTH

® [porpaMmMa IO3BOJISIET OCBOUTH Ba)KHEHIIME 3HAHUS 00 OCHOBHBIX IMOHATHSX U
3aKOHaX XUMHUHU, XUMUYECKON CUMBOJIMKE

® [porpaMMa CHOCOOCTBYET OBJIQJICHUIO YMEHUSMH HaOJII0AaTh XMMHUYECKHE
SBJICHUSI, MPOBOJIUTh XUMMUYECKHH SKCIEPUMEHT, MPOM3BOAUTH pacueTsl Ha
OCHOBE XMMHYECKHX (POPMYJI BEIIECTB M YPaBHEHUH XUMUYECKUX PEaKIUil

® [porpaMMa  O0ECIICUYWBAET  pPA3BUTHE  IMO3HABATCIBHBIX  HWHTEPECOB U
WHTEJUICKTYJIbHBIX CIIOCOOHOCTEHN 00yJaroInXCs

® [porpaMMa  yYYUTHIBAE€T  BO3PACTHBIE  IICHUXOJIOTHYECKHE  OCOOEHHOCTH,
BO3MOYKHOCTH M IOTPEOHOCTH 00ydarommxcs 8-X KiIaccoB

® [porpaMma YYUTHIBAET 00pa30oBaTeIbHbIC 3aMIPOCH POIUTENCH 00yUaromuXCcs
Takxe, mpu pa3paboTke paboueil mnporpamMmbl y4eOHOTO mpeaMmera «XUMHSL» U
peanu3anuu pabouyell MporpaMMbl BOCIMUTAHUS OBLTM YYTEHBI CIEIYIOIIHNE HOPMATHBHO-
MPaBOBbIE TOKYMEHTHI:
e ®enepanbublii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii
denepannn» (C I3BMEHEHHUSIMU U JIOTIOJTHCHUSIMH )



o Oenepanpubiii 3akoH «O BHeceHnn u3mMeHeHni B denepanbHbiii 3akoH «O0 00pa3zoBaHuN
B Poccuiickoit ®enepaunn» 1o BompocaMm BocnuTaHusi oOydaromuxcs» (Ne 304-03 or
31.07.2020)

e Vka3 Ilpesunenra PO «O HanumoHanpHBIX Lensx pa3Butusa Poccuiickoit @enepaunn Ha
nepuoa 10 2030 roga» (Ned74 ot 21.07.2020)

e Ctparerus pa3Butus Bocnutanusi B Poccuiickoit denepanuu Ha nepuoa g0 2025 rona
(yrBepxaeHa pacnopsbkeHueM IlpaButenscTBa Poccuiickoit @eneparuu ot 29 mas 2015 roma N
996-p)

e [Inan Mepompuaruii no peanmmsauuu B 2021 - 2025 romax Crparerur pa3BUTHSA
BocnuTanus B Poccuiickoit ®denepannn Ha nepuoa 1o 2025 roxa (yTBepKAEH paclopsKEHUEM
[TpaButenscTBa Poccuiickoit @epepannu ot 12 HosiOpst 2020 1. Ne 2945-p)

o [Ipuka3 MunuctepcrBa npocsemienus Poccuiickoin @eneparuu ot 11.12.2020 1. Ne 712
«O BHECEHMM HW3MEHEHHMH B HEKOTOpbIe (enepajbHble TOCYJapCTBEHHbIE 00pa30BaTEIbHbIC
CTaHAapThl 00IIero 0Opa30BaHUs MO BOIIPOCAM BOCIIMTAHUS 00YUaIOIIUXCSD)

e Yuebnsrit mnan MbOY COIL Nel3

OcHoBHast popma opraHuzanuu y4eOHOro mporecca — KJIacCHO-ypOUHasi CUCTEMA.
[Ipy wu3ydeHWH MPOTpaMMbl HCIONB3YIOTCS CIEAYIOIINE HHHOBALIMOHHBIE TEXHOJIOTHU:
CUCTEMHO-/IEATEIbHOCTHBIM  MOJXOJA, TPYNIOBOIO OOY4YEHMs, WIPOBbIE, IPOEKTHBIE U
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

KanennapHo — Temarnueckoe miaHnupoBanue paspadorano B coorserctsuu ¢ OOIT COO
MBOY COLI Nel3, B koTopoMm Ha ypoku xuMuu B 10-M Kjlacce OTBOOUTCS 2 yaca B HENEIIO
(Bcero 67 yacoB B ron).

Llenu obyuenusa c yuemom cneyuguku yueonozo npeomema

OcHoBHBIE yenu N3y4CHUs XUMUH HaAIlpaBJICHBI Ha.

J peanuzayuio peanpodeccnoHaILHOTO 00IIero 00pa3oBaHus;

J obecneuenue  TPEEMCTBEHHOCTH  0OO0mEro MW  NpodeccHOHAIbHOTO
o0pa3oBaHus;

J @opmuposanue TEIOCTHOTO IPEICTaBICHUSI O MHpPE, OCHOBAaHHOTO Ha
NPUOOPETEHHBIX 3HAHUAX, YMEHHUSX U CIIoco0ax JesTeIbHOCTH;

o cosepuencmeosanue VMenutl HaONIOJaTh XUMHUYECKUE SBICHHS,

MPOBOJIUTh XUMHUYECKHH IKCTIIEPUMEHT, NMPOU3BOINUTH PACUeThl HA OCHOBE XMMHUYECKHX
(dbopMyI1 BELIECTB U YPABHEHUH XUMHUECKUX PEAKLIN;

o passumue  TIO3HABATEIbHBIX  MHTEPECOB M HHTEJUIEKTYaJbHBIX
CIOCOOHOCTEN B Ipolecce MPOBEACHHSI XUMUYECKOT0 IKCIEPUMEHTA, CAMOCTOSITEIbHOTO
npuoOpeTeHus 3HaHMM B COOTBETCTBMM C  BO3HMKAIOIIUMH  KM3HEHHBIMU
MOTPEOHOCTSIMU;

o gocnumanue BBICOKOHPABCTBEHHOI'0, TBOPYECKOI'0, KOMIIETEHTHOTO
rpaxgannHa  Poccuu, npuHMMaromero cyap0y OrTedecTBa Kak CBOKO  JIMYHYIO,
OCO3HAIOIIIEr0 OTBETCTBEHHOCTD 3a HacToAlIee U Oy/yliee CBOeH CTpaHbl, yKOPEHEHHOTO
B JYXOBHBIX M KYJIBTYpHBIX TpaJuIHsIX MHOTOHAIIMOHAJIbHOrO Hapoja Poccuiickoii
denepanyy, OpUEHTUPOBAHHOTO Ha CIEAYIOINE Oa30Bble HAIIMOHAIbHBIE IIEHHOCTH:

- Tpyd — yBaXEHHE K TPYyAy U JIOASAM TpyJa, HPABCTBEHHBIH CMBICT y4YeHHS |
caMo0o0Opa3oBaHusl, HPABCTBEHHBIH CMBICI Tpyda, TBOPYECTBO M  CO3UIAHHUE,
LeIeYCTPEMIEHHOCTh M HACTOMYMBOCTh, O€PEXKINBOCTD, BHIOOP Mpodeccuy;

- OreuectBo — m000Bb K Poccum, k cBoemMy Hapony, K cBoeil mamnoit Poxpune,
rpaxaaHcKoe o0IecTBo, ciyxeHue (OTeuecTBy, OTBETCTBEHHOCTh 3a HACTOfAIIEe U



OynyIiee CBOCH CTpaHBbI;

- TpUpOAA — OBOJIONHS, POJHAS 3€MJIA, 3aloBEeIHAas NPHUPOJA, IUIAHETa 3eMII,
HKOJIOTUYECKOE CO3HAHUE, KOIOTUYECKas KyJIbTypa;

- 3HaHUS — [ICHHOCTb 3HAHU, CTPEMJICHUE K HCTUHE, Hay4Hasi KapTHHA MUPA;

- KyJIbTypa — KpacoTa, TapMOHHs, JyXOBHBI MHp YEIOBEKa, HPABCTBEHHBINH BHIOOD,
CMBIC JKHU3HH, CaMOBBIPQ)XEHHE JHMYHOCTH B TBOPUYECTBE, ACTETUYECKOE pPa3BUTHE
JUYHOCTH;

- 3J10pOBbE — (PU3NYECKOE 3/I0POBbE, ICUXUUYECKOE 3/I0POBBE, 3A0POBBIN 00pa3 KU3HH;

- 4YelmoBeK — cBoOOJa JMYHAsT W HAlMOHAlIbHAs, TOJIEPAHTHOCTh, COILMANIbHAsS
KOMIIETEHTHOCTb, COIaJIbHAs OTBETCTBEHHOCTb, nporpecc YeJI0BEYECTBA,
MEXyHAPOJAHOE COTPYIHHYECTBO;

- JYXOBHBIE M KYJIbTYpPHBIE TpPAJMLMM MHOTOHALMOHAIBHOrO Hapoja Pocculickon
denepanuy;

J npuMeHenue NONYYEHHbIX 3HAHUU U  yMenulli JUIsi  OE30MacHOTO
WCTOJB30BAHUSI BEIIECTB W MaTepHalioB B OBITY, CEJIbCKOM XO3SiiCTBE W Ha
MPOU3BOJICTBE,  PEIIEHUS  MPAKTUYECKUX  3a7ad B  [OBCEAHEBHOW  JKHU3HH,
MPEIYNpPeXaACHUST SBICHUN, HAHOCSIIUX BpEA 3J0POBBI0 YEIOBEKa M OKpYXKaroIIee
Cpene;

o no020mogky K  OCO3HaHHOMY  BbIOOpY  oOpa3oBaTenbHON U
poheCCHOHATLHON TPACKTOPHH.

3aoauu ooyuenus.

OpHolt M3 BaXXHEHIIMX 3aJa4 CpeJHEero oOuiero oOpa3oBaHUs SBISAETCS MOJATOTOBKA
00yyaroIuxcst K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKH3HEHHOT'O M NPO(EeCCHOHATBHOIO
nytd. O0yJaromuecs JOHKHBI HAYyYUThCS CAMOCTOATEIBHO CTAaBUTh LIEH U ONPENENATh IyTH UX
JOCTHO)KEHUS], UCIOJIb30BaTh NMPHUOOPETEHHBINH B LIKOJIE ONBIT B PEalbHOM XKHU3HH, 32 paMKaMH
yueOHOro Ipolecca.

XuMHs Kak yueOHbIM ImpeMeT BHOCUT CYIIECTBEHHBIM BKJIaJ B BOCHUTAHUE U Pa3BUTHE
06y‘~IaIOHII/IXC$I; OHa IpHU3BaHa BOOPYXHUTb HMX OCHOBaAMH XHUMHWYCCKUX 3HaHHI>i, HCO6XOI[I/IMI)IX
JUIS TIOBCEAHEBHOM KHM3HH, 3I0KUTh (YHAAMEHT JUIs JaJlbHEHIIEro COBEpLIEHCTBOBAHUS 3TUX
3HaHUH, a Takke CIocoOCTBOBaTh O€30MacHOMY TIIOBEICHWIO B OKpYKaWOIIeH cpene u
Oepe’)kHOMY OTHOIIEHMIO K Heil. Pa3BuTHe T103HaBaTeNbHBIX WHTEPECOB B Ipolecce
CaMOCTOATECIIBHOT'O HpI/IO6peT€HI/I$[ XUMHUYECKHX 3HAHHH W HCIIOJL30BaHUE Pa3IIMIHBIX
UCTOYHHUKOB MH(OPMAIIUH, B TOM YHCJI€ KOMIbIOTEPHBIX.

Bocmmranne Y6G)KI[CHHOCTI/I B TMO3UTHBHOM pojin XMMHU B JKHU3HU COBPEMCHHOI'O
oOmiecTBa, HEOOXOAMMOCTH XMMHUYECKH T'PAMOTHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
OKpYKarollen cpene.

IInanupyembie pe3yjbTaTbl OCBOCHHS Y4eOHOI0 nmpeaMera « XuMHsD).
IIpeameTHble pe3yabTaThl (0a30BBIN YPOBEHB):

e chopMHPOBAHHOCTH TPEACTABICHUNH O MECTE XHMHUU B COBPEMEHHOW HAyYHOU
KapTUHE MHpa; TOHUMAHWE POJU XHUMHH B (OPMHUPOBAHHHM Kpyrosopa u
(G yHKIIMOHATHHON TPAMOTHOCTH Y€JIOBEKA JUIS PEIICHUS MTPAKTHYECKHX 3a7aY;

e BIIAJICHUE OCHOBOIIOJATalOIIUMU XUMHUUYECKUMH TOHSATUSIMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE II0Jb30BAHUE XHMHUYECKOW TEPMHUHOJIOTHEH U
CHMBOJIUKOM;



e BIIQJICHHEC OCHOBHBIMH METOJAMH HAyYHOTO IO3HAHUS, WCIOJNB3YEMBIMH B XHMHUH:
HaOJrofleHue, OINMCaHWe, W3MEpPEHHE, OKCIEPUMEHT; yMeHHe o0padarbiBaTh,
OOBSACHATH PE3yAbTATHl MPOBEACHHBIX OIBITOB M JeNaTh BBIBOJBI; TOTOBHOCTH |
CIOCOOHOCTh METO/IbI TO3HAHMUS TPU PEIICHUH NMPAKTHYECKUX 3a7ay;

e CcOpPMHUPOBAHHOCTH YMEHHUS JaBaTh KOJUYECTBEHHBIE OIICHKH U IPOBOJUTH PACUETHI
10 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM;

e BIIQJICHHE NPABWIAMH TEXHUKH O€30MaCHOCTU IPH HCIIOJIB30BAHUM XHMHUYECKHX
BEILIECTB;

e CGOPMHUPOBAHHOCTh YMEHHS IPOBOJUTH SKCHEPHUMEHTHl PAa3HOM JUAAKTUYECKON
HaINpaBJICHHOCTH;

e CcOpPMUPOBAHHOCTH YMEHHUS OKa3bIBaTh IMEPBYIO ITOMOIL IPU OTPABJIICHUSIX, 0JKOTaxX
U IpYTUX TPaBMax, CBSA3aHHBIX C BELIECTBAMH U J1a0OPaTOPHBIM 000pyI0BAHUEM.

MeTanpenMeTnble pe3yJbTaThl:

e chopMHpOBAaHHOCTH yMEHHS CTaBUTh I€IM HW HOBBICE 3agauud B ydebe U
[T03HABATEJILHOM I€ATEILHOCTH,

e OBJIQJICHUEC MPUEMAMHU CAMOCTOSITSIBHOTO TUIAHUPOBAHUS ITYTSH JOCTHIKCHUS IICIH,
yMeHHsI BBIOMpaTh 3(PPeKTUBHBIE CIOCOOBI pelieHHs] y4eOHBIX M MO3HABATEIbHBIX
3a/a4;

e c(hOPMHUPOBAHHOCTh YMEHHS COOTHOCHUTH CBOU JICHCTBHSI C IIAHUPYEMBIMHU
pe3yJibTaTamu;

e c(hOPMHUPOBAHHOCTh YMEHHS OCYILIECTBIISATH KOHTPOJIb B MPOIECCE TOCTHIKCHUS
pe3yJibTaTa, KOpPEKTUPOBATh CBOM JIEMCTBUS;

e c(hOPMHUPOBAHHOCTh YMEHUS OIICHUBATh NMPABWIBLHOCTh BBITIOJIHECHUSI YUCOHBIX 33734
¥ COOTBETCTBYIOIIUE BO3MOKHOCTH UX PEIICHHUS,

e BBICOKHH YPOBEHb KOMIIETCHTHOCTH B 00JacTu ucnosib3oBanus UKT;

e c(hOopMHPOBAHHOCTH IKOJIOTHUECKOTO MBIIIICHUS;

e c(hOPMHUPOBAHHOCTh YMEHHS NMPHUMEHSTh B IO3HABATEIbHOH, KOMMYHHKATHBHON W
COIMATILHOM MTPAKTUKE 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHUH TTPEIMETA.

JIMYHOCTHBIE pe3yJbTaThbl:

o BOCIIUTaHUE POCCUHUCKOM TI'pa)kTaHCKOW MAEHTHUYHOCTH: MAaTpUOTH3MA, JIIOOBU U
yBakeHHI0O K OredyecTBy, 4YyBCTBAa TIOpPJOCTH 3a CBOK PoauHy, 3a pOCCHHCKYIO
XUMHUYECKYIO HAyKY;

o (dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTUS HAayKM U OOLIECTBEHHOW IPAaKTHKH, a TaKkKe COLHAIbHOMY,
KYJIBTYPHOMY, SI3bIKOBOMY U JTyXOBHOMY MHOT'000Pa3HI0 COBPEMEHHOT'O MUPa;

o CO3HATeJIbHOE MPUHATHE 0a30BBIX HAILIMOHAIbHBIX LIEHHOCTEH;

o (dopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH H
CIOCOOHOCTH K CaMOPa3BUTHIO U caMOOOPAa30BaHUIO HA OCHOBE MOTUBALMH K O0YyUCHHIO
U TO3HaHWIO, BBIOOPY mNpodmibHOrO oO0pa3oBaHUs Ha OCHOBE HMHQPOpPMAIUU O
CYUIECTBYIOIIUX  MpodeccHsXx W JIMYHBIX NPOPECCHOHANBHBIX  IMPEANOYTEHUH,
OCO3HAaHHOMY IIOCTPOCHMIO MHIUBHUAYaJIbHOM OOPa30BaTENbHONW TPAEKTOPUHU C Y4YETOM
YCTOWYMBBIX MTO3HABATEIbHBIX HHTEPECOB;

. ¢opmMHpoBaHHE KOMMYHHMKATUBHOM KOMIIETEHTHOCTHM B 00pa3oBaTeIbHOMH,
OOIIIECTBEHHO TOJIE3HOHM, Yy4eOHO-HCCIeI0BaTeNbCKONH, TBOPUECKOW W JAPYIHX BUAAX
JESITENIBHOCTH;



J (dopmMHpoBaHHE TOHUMAHUS IIEHHOCTH 3/10pOBOT0 M 0e30macHoro o0pasa *KHU3HH;
YCBOEHHME NpPaBWI HUHIMBUAYAJIBHOTO M KOJIJIEKTMBHOTO O€30IIaCHOTO IOBEJIEHHUS B
Ype3BbIUANHBIX CUTYALMSIX, YTPOXKAIOIIUX KU3HHU U 3JOPOBBIO JIIO/IEH;

J ¢dopmupoBaHUE MO3HABATEIBHON M MH(POPMALMOHHOW KYJIbTYphl, B TOM YHCIE
pa3BUTHE HABBIKOB CaMOCTOSITEIBHOH pabOThl ¢ Y4eOHBIMH IOCOOMAMH, KHHTaMH,
JOCTYIHBIMH ~HWHCTPYMEHTAMH W TEXHUYECKUMH CpPEACTBAaMH HH(POPMALMOHHBIX
TEXHOJIOTHIA;

J YBOKUTEIFHOE OTHOIICHHWE K TPYIYy, ONBIT Y4acTHUS B COLHUAIBHO 3HAYUMOM
TPyae;

J LIEJIOCTHOE MHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN NMPaKTHKH, yOSKAEHHOCTh B BO3MOXKHOCTU IIO3HAHUS NPUPOIbI,
B HEOOXOAMMOCTH Pa3yMHOIO MCIIOJb30BaHUS JTOCTUKEHUN HAyKHd W TEXHOJOTHH A
JaJbHEHIIEro pa3BUTHs Y€JI0BEYECKOro 00I1eCTBa;

o ¢opMHpOBaHHE OCHOB 3KOJOTMYECKOIO CO3HAHHMS HA OCHOBE IPU3HAHUA
LIEHHOCTH JKM3HM BO BCeX €€ IPOSIBICHUSIX M HEOO0XOAWMOCTH OTBETCTBEHHOTO,
Oepe’KHOro OTHOILEHHS K OKPY>KaroLel cpene;

. pa3BUTHE TOTOBHOCTH K pEIICHHIO TBOPYECKUX 3aJad, yMEHHs HaxOJIHUTb
aJIeKBaTHBIC CIIOCOOBI IMTOBEICHUS M B3aUMOJICHCTBUS C TTApTHEPAMHU BO BpeMsi yUeOHOH u
BHEY4YEOHOW JIeSTEITPHOCTH, CIIOCOOHOCTH OIICHMBAaTh NPOOJEMHBIE CHTyallud |
OTIEPATUBHO MPUHUMATH OTBETCTBEHHBIC PEIICHHS B PA3IMYHBIX MPOJYKTHBHBIX BHIAX
IesTenbHOCTH (ydeOHast TOMCKOBO-HCCIIEI0BATENbCKAS, KIYOHAs, IPOCKTHAsS, KPY>KKOBast
UT. 1)

J 1000Bb K MIKOJE, CBOEMY Cely, ropoxy, Hapoxy, Poccum, x repoudeckomy
NpONIIOMYy W HacrosmieMy Hamiero (OTedyecTBa; JXelaHWE MPONOJDKATh TePOMUECKUE
TPaIuII MHOTOHAIIMOHAIILHOTO POCCUHCKOTO HAPOAA;

L4 TOTOBHOCTDb U CIIOCOOHOCTBH BECTHU Auajor Co CBEPpCTHUKaMH, JpYruMu JXOAbMU U
JOCTUI'aTh B HCEM B3aMMOIIOHUMAaHU A,
L4 OCBOCHHME HOPM M IIpaBHII 06III€CTBGHHOFO MHOBCACHHUSA, IICHUXOJIOTHYCCKHUX

YCTaHOBOK, 3HAHWH M HABBIKOB, IMO3BOJIIONIMX OOYYAIOIIMMCS YCIENIHO JeHCTBOBAThH B
COBPEMEHHOM OOIIIECTBE;

. MMEIOLIUICS ONBIT 3KOJOTUYECKH OPUEHTUPOBAHHON PeQIeKCUBHO-OLIEHOYHON U
MIPAKTUYECKON IEATEIBHOCTH B )KM3HEHHBIX CUTYaLUAX;
. UHTEpEC K MPOTyJIKaM Ha IMPUPOAE; MOJABHKHBIM UIPaM; y4acTHUIO B CIIOPTUBHBIX

COpPEBHOBAaHMX; (DU3KYJIbTYpHO-O3JOPOBUTENIBHBIX  MEPOINPHUATHUIX; 3aHATUAM B
CHOPTHUBHBIX CEKIIMIX, BOCHU3UPOBAHHBIM UI'PAM;

° HEraTUBHOE OTHOIICHHE K KYpPEHUIO, YMOTPEOJICHHIO alIKOTOJbHBIX HAIHUTKOB,
HApKOTUKOB U IPYTUX ICUXOAKTUBHBIX BELIECTB;
° yCTOMUYMBAasT MOTHBAIMS K BBHITIOJIHEHUIO TPaBUJ JIMYHOW W OOIIECTBEHHOM

TNTUCHBI U CaAHUTAPUU; paHI/IOHaJ'II)HOI\/’I opraHm3alilii pCXXuma AHA, IMUTaHWA, 3aHATUAM
¢bu3nvecKoil KyIbTypoii, CHOPTOM, TYPHU3MOM;

J FOTOBHOCTh K BBIOOpPY mpodumiass oO0ydeHHs Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHMsl WU TNPOPECCHOHAIBHOMY BBIOODY B Cllydae Iepexojia B CHCTEMY
po¢eCCHOHAITBHOTO 00pa30BaHNS;

o npodeccuoHagbHas OpPHEHTAIMsl C y4ETOM NpEICTaBICHUH O BKIAAE pa3HBIX
npodeccuil B perieHue npodiieM 3K0JI0TUH, 30POBbs, YCTOHUNBOTO pa3BUTHs 00OIIeCTBa.

IlinanupyeMble pe3viabTAThLI H3VYEHUST VUCOHOT0 MpeaMeTa «K XUMUS)):




B pesynbraTte u3yudeHHs y4eOHOro mpeaMeTa «XHUMHsS» Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMUS:

BbINYCKHUK HAYYUTCS:

pacKkpelBaTh Ha IMpUMepax poJib XUMHUM B (OPMHUPOBAHUHM COBPEMEHHOM Hay4HOM
KapTUHBI MUpPA U B IPAKTUYECKOH IEATEIILHOCTH YEIOBEKA;

JEMOHCTPUPOBaTh HA IpUMepax B3aUMOCBS3b MEXAY XUMHEH U JpyrumMu
€CTECTBEHHBIMH HAayKaMU;

pacKphIBaTh Ha MIPUMEPAX MOJ0KEHUS TEOPUU XUMHUecKoro ctpoeHus A.M. bytieposa;
noHnMath (usndeckuii cmbicn Ilepuonuueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa30BaHHBIX UMHU
BEIIIECTB OT JEKTPOHHOTO CTPOCHHS aTOMOB;

OOBSICHATH NMPUYMHBI MHOI000pa3Hsl BEIECTB HA OCHOBE OOIIMX NpEeACTaBICHUN 00 nx
COCTaBE U CTPOCHHH;

IPUMEHSATh MPaBUJIa CUCTEMAaTUYECKOM MEXIyHapOJHOM HOMEHKJIATypbl Kak CpeJCTBa
pa3NIuYeHus ¥ UACHTU(UKAIINH BEIIECTB TI0 UX COCTaBY M CTPOCHUIO;

COCTaBJIATh MOJICKYJISIDHbIE M CTPYKTYpHbIE (DOPMYJbl OPraHUYECKHUX BEIIECTB Kak
HocuTenell nHpopMaMu O CTPOCHUHU BEIECTBA, €r0 CBOMCTBAX W NMPHUHAICKHOCTH K
OIpeIelIEeHHOMY KJIacCy COeAMHEHUI];

XapaKTepu30BaTh OPraHUYECKHE BELIECTBA II0 COCTaBy, CTPOEHHIO M CBOMCTBaM,
yCTaHaBJIMBAaTh MPUYMHHO-CIIEJCTBEHHBIE CBA3M MEXIY JaHHBIMH XapaKTEePUCTHUKAMU
BEILIECTBA,;

IPUBOAUTH NPUMEPHl XMMUYECKUX PpeaKLUi, pacKpbIBAIOLIMX XapaKTepHbIE CBOICTBA
TUNWYHBIX ~ TPEICTABUTENCH KIACCOB OPraHMYECKMX BEIIECTB C IENbI0  HUX
UACHTUPUKALMY U 00bICHEHHS 001aCTH IPUMEHEHUS;

IPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHUSI XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHUU O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX peareHTOB U X PEaKIMOHHON CIIOCOOHOCTH;
UCTIOJIB30BaTh 3HAHUSA O COCTaBe, CTPOCHWU M XMMHUYECKHX CBOHCTBAaX BEUIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesTeNbHOCTH;

NPUBOUTH MPUMEPHI MPAKTHYECKOTO MCIIOJIB30BAHMS TPOAYKTOB IIepepaboTku HehTH U
HOPUPOJHOTO ra3a, BEICOKOMOJIEKYJISIPHBIX COEAMHEHUH (MONMITHIIEHA, CHHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OMBITHI 10 PACMO3HABAHHWIO OPraHUYECKHUX BEILIECTB: TIUIIEPHHA, YKCYCHOM
KHCJIOTHI, HEMPEIENbHBIX JKUPOB, TIIIOKO3bI, Kpaxmaia, OCTKOB — B COCTaBE IMHIIEBBIX
HPOJYKTOB U KOCMETHUYECKUX CPEJICTB;

BJIAJIETh NPAaBWIAMU WU MpHEMaMHu 0e30MacHON pabOThl ¢ XMMUYECKHMMH BEIIECTBAMHU U
71a00paTOpHBIM 000PYI0OBAHUEM;

yYCTaHABJIMBAThH 3aBUCHMOCTh CKOPOCTH XHMHYECKON PEAKIIUU M CMEIIEHUS] XUMHUIECKOTO
paBHOBECHsI OT pa3jIM4HBIX (PAKTOPOB C IIENbI0 OMNpEAETICHHUS ONTHUMAJIbHBIX YCIOBHM
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

HPUBONUTH MPUMEPHI THAPOIIN3a COJIEH B IOBCEAHEBHOM KHU3HH YEJIOBEKA;

NPUBOJNUTh TIPUMEPHI  OKUCIUTEIHHO-BOCCTAHOBUTEIFHBIX ~PpEAKIUii B  IPHPOE,
IPOM3BOJICTBEHHBIX MpOLIeccax U KU3HEAEATEIIbHOCTH OPraHU3MOB;

NPUBOJIUTh TPUMEPHl XHMHYECKHX pEaKIUi, pPacCKPHIBAIOIINX OOIIHNE XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJLIOB;

IPOBOANTH pacyeThl Ha HAXOXKACHHE MOJEKYIApHOH (opMynsl yrieBoxopoaa Mo
OPOAYKTaM CrOpaHHs M 1O €ro OTHOCHUTENbHOW IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIAIINX B €0 COCTAB;

BJIAJETh IMpaBUJIaMHU OE30MACHOr0 OOpaIleHUs! C €AKHMMH, TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBON XHUMHUU;

OCYILECTBIIATh MOMCK XHMHYECKOM HH(POpPMALMU MO Ha3BaHUAM, HIACHTU(HUKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;



e KPUTMYECKM  OLEHMBATh UM  HMHTEPIPETUPOBATh  XUMHUYECKYI0  HMH(OpMAIHIO,
COJIepKAIyIoCs B COOOIIECHUAX CPEICTB MaccoBOW MH(popManuu, pecypcax MuTepHera,
HAy4YHO-IIOMYJISIPHBIX CTaThsAX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
LEJISAX BBISBICHUS OUIMOOYHBIX CYXACHUH 1 (HOPMUPOBAHHS COOCTBEHHOM MO3UIINH;

e IPEICTABIATH MYTHU PELICHMs INIOOATBbHBIX IPOOJEM, CTOSIIMX IEpe]l 4EI0BEYECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPHEBBIX, H POJIb XMMHHU B PEIICHUHU 3TUX MIPOOIEM.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCA

e WUIIOCTPUPOBATH Ha MPUMEpPAX CTAHOBJIEHHME WU SBOJIIOLHUI0 OPraHUYECKON XMMHU Kak
HAYKU Ha pa3JIYHbIX HCTOPUUYECKHX 3Talax ee pa3BUTHS,

. HCIIOJIB30BaTh MCTOAbI HAYYHOT'O IIO3HAHUSA IIPHU BBIIIOJIHCHHUU IIPOCKTOB U y‘IC6HO-
UCCIICIOBATEIbCKUX 3a/ad [0 H3YYEHHIO CBOWCTB, CIOCOOOB TOJYy4EHUS U
pacro3HaBaHMsI OPraHUYECKHUX BEIIECTB;

e OOBACHATH HPUPOAY M CHOCOOBI OOPa30BaHUS XUMHUECKOW CBSI3U: KOBAJCHTHOM
(moNsIpHOM, HENOJISIPHOM), HOHHOM, METAJUIMYECKOH, BOJOPOJAHOM — C IEJIbIO
OIpeieNIeHUs] XUMUYECKOM aKTUBHOCTH BEILIECTB;

e YCTAHABJIMBATb T'CHCTUYCCKYIO CBA3b MCKAY KJIaCCaMH OPraHUYCCKHUX BCHICCTB JIA
000CHOBaHUS MPUHLUINAIBLHONW BO3MOXKHOCTH TMOJIYYE€HHUS! OPraHUYECKUX COECIMHEHHH
33aJJaHHOT'O COCTaBa U CTPOCHMSI;

e yCTaHaBJIMBATh B3aMMOCBS3U MEXAy (paKTaMH U TEOpUEH, MPUUYNHON U CIIEACTBUEM IIPU
aHaJINM3€ NPOOJIEMHBIX CUTyaluid U OOOCHOBAaHMM IPUHHMAEMBIX PEIIEHUN Ha OCHOBE
XMMHUYECKHX 3HAHUH.

Conep:xxanue y4uyeOHOro npeamera «XuMHus» B Y4eOHOM ILJIaHe

B yueOHOM Iu1aHe Ha m3ydeHue xumud B 10-M Kitacce OTBOIUTCS 2 y4eOHBIX 4aca B
HEJIEIIO.

B aBTopckoii nporpamme M.H. AdanacheBoii Ha m3ydeHue Kypca xumuu B 10 Kiacce
otBoautcs 70 4acoB B roj (2 yaca B HEJEINIO).

B pa3zpaborannoii paboueil mporpamMMe Ha wu3ydyeHue kypca xumuu B 10 kiacce
COOTBETCTBEHHO OTBOJUTCS Takxke 67 wacoB. IlporpamMmma CKOppEeKTHpOBaHA 3a CUET YaCOB,
OTBEJICHHBIX Ha MIOBTOPEHUE

DopMyTUPOBKY HA3BaHWI Pa3/Ie]IOB U TEM COOTBETCTBYIOT aBTOPCKOH mporpamme. Bce
MpakTHYeCKue paboThl, AEMOHCTPAllMU U J1a0OpaTOPHBIE OMBITHI B3ATHI U3 MMPOTPAMMEI Kypca
xumun 1yt 10 xmacca aBropa M.H. AdanacbeBoii.

CoaepskaHie y4e0HOro npeaMera

Teopust XMMHYECKOr0 CTPOCHUsI OpraHuvyeckux coeauHenmii. Ilpmpoaa xmmuyeckux

cBsi3eid (7 yacos)
Oprannyeckue BemiecTBa. [losiBieHHe M pa3BUTHE OpPraHUYECKOW XHMHH Kak

HayKd. XMMHUYECKOE CTPOEHHE KaK IIOPAJOK COEAUMHEHUS aTOMOB B MOJIEKYJE COINIACHO HX
BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPUN XUMUYECKOTO CTPOCHHSI OPraHUYECKUX COEIMHEHHU
AM. BytnepoBa. YrinepoaHblii CKeJIET OpraHu4ecKoi MoseKyibl. KpaTHOCT XMMHUYECKOM CBSA3H.
3aBUCUMOCTh CBOMCTB BEHIECTB OT XMMHYECKOTO CTPOEHUs MOJIeKyl. M3omepus u n30Mepsl.
[Tonstue o QyHKuMOHaNBbHON Tpynme. [IpuHIMIBI KiIaccCU(pUKAME OPraHUYECKUX COEIUHEHHH.
Cucrematuueckas MEXJIyHApoJHas HOMEHKJIaTypa M NPUHLUIBI OOpa3oBaHMsI Ha3BaHUUN
OpraHUYECKUX COCIUHECHUM.

MecTo 1 3HaueHUE OPraHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

Yraesonopoasi (18 yacos)



[Ipenensubie yraeBonopoabl (ankaHbl). Cmpoenue MoneKyabl Memauda.
I'omonornyeckuii psn  ankaHoB. ['oMonoru. MexayHapoaHas HOMEHKIATypa OPraHUYECKUX
BenlecTB. M3omepus yrieponHoro ckenera. 3aKOHOMEPHOCTH WM3MEHEHHUs (U3NYECKUX CBOMCTB.
XuMHYEeCKUEe CBOMCTBA (Ha MpUMEpPE METaHa M dTaHa): peaKIuu 3aMelleHus (TraJoreHUupoBaHuE),
JETUIPUPOBAHUS KaK CIIOCOOBI MOJMYyYEHHUS Ba)KHEWIINX COCAMHEHHH B OPraHUYEeCKOM CHHTE3E.
['openne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHMKOB TEIUIa B IPOMBIIUIEHHOCTH U
OBITY, uzomepuzayuu aikanos. llennvie peaxyuu. Ceo600uble paduxanvl. I anoceHonpou3soomvie
anxkanos. HaxoxieHue B IpupoJe U IPUMEHEHHUE aIKaHOB.

Kpatnsie cBsa3u. HenpenenbHbie yrieBoaopoabl. AnKeHbl. CmpoeHue mMonekyivl
amunena. Sp—eudpuouzayus. F'omonornueckut  psg - ankeHoB.  Homenknarypa.  M3omepust
YIJIEPOJAHOIO CKelleTa W MOJIOKEHHsI KpPaTHOM CBA3M B MoOJieKyje. XUMHYECKHe CBOWCTBa (Ha
nprUMepe STHIICHA): pEeaKkIMM TPHCOeNWHEHHs (TaJOreHUpPOBaHUE, cUOpUposanue, THIPATAIUS,
2UO0po2ano2eHuposanue) Kak crnocod moiaydeHus: (pyHKIHOHAIBHBIX TPOU3BOAHBIX YIIEBOIOPOAOB,
ropenus. Ilpasuno Mapxosnukosa. Bvicokomonexkynsipuvie coeounenus. Kauecmeennvie peaxkyuu
Ha o0eounylo cea3v. [lonuMepusanus STHIIEHA KaKk OCHOBHOE HAlpaBieHHE €ro HCIOJb30BaHUA.
[TonusTHIIEH KaK KPYIMHOTOHHAXKHBIM IPOAYKT XMMHYECKOr0 Mpon3BoAcTBa. [IpuMeHenne stumneHa.

Ankanuensl U kayuyku. [loHsTie 00 ankagueHax Kak yriIeBOJOPOAax C JIBYMs
NBOWHBIMU cBs3siMH. [lomumepusanust nuBuHMIa (Oyragwena-1,3) kak cnoco0 MOTydeHHUs
CHHTETHYECKOro Kayuyka. Hzonpen (2-memunbymaouen-1,3). HaTypanbHblii U CHHTETHYCCKHIA
Kaydykd. Bynkanuszamus kayuyka. Pesuna. I[lpumenenue kayuyka u pe3uHbl. Conpsowcénubie
ogotinvle cea3u. llonyueHue u Xxumuyeckue ceolicmea ankaoueros. Peaxyuu npucoeounenus
(eanozenuposanus) u noauMepuU3AYUY ArKaOUeHos.
AnkuHbl. Auetunen (3THH) W ero romosioru. Cmpoenue Monekyivl
ayemunena. I'omonornyecknii psan ankuHoB. Homenknartypa. M3omepus yriepogHoro ckeiera M
MOJIOKEHUS KpPaTHOM CBsI3U B Mousekyse. Meowcknaccosas — usomepus.  sp-1 ubpuouzayusi.
XvMHYecKue CBOMCTBA (Ha HpHUMEpE aleTUIIEHA): peakUMM MPUCOEAUHEHUs (rajJoreHUupOBaHUE,
2uopuposanue, TUIPATALUA, 2UOPO2ANOSEHUPOBAHUE) KAK CIOCO0 TMONyuYeHUs MOIUMEPOB U
JIpYTUX TOJE3HBIX MPOAYKTOB. ['OopeHue ameTuineHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO
IUTAMEHU IS CBapKU U pe3Ku MeTauioB. [IpuMeHeHue aretuneHa.

THonamue o yuxnoankauax.

ApeHbl (apoMaTHUecKue yrieBoaopo/sl). beH30:1 kak mpeacTaBUTeNNb apoOMaTHYECKUX
yraeBoopoAoB. Cmpoenue monexkyivl 6OeHn3ona. XUMAYECKUE CBOMCTBA: pEaKLUUU 3aMelleHUs
(ralloreHMpoOBaHHWE) Kak CHoco0 TOJY4YeHHs XHMHMYECKMX CpPEACTB 3alllUThl PaCTeHHUH,
npUcOeANHEHNs (TUAPUPOBAHME) KaK JI0KA3aTelbCTBO HENPEAEIbHOIO Xapakrepa OeH3oa.
Peakiust  ropenus. Tonyon. Hzomepus  3amecmumeneu. llpumenenne Oensona. [lecmuyuovl.
I'enemuueckas cés3b apeHos ¢ Opyeumu yenee000pooamu.

Ilpupoonvie ucmounuxu yeneeo0opooos. Ilpupoousiii eas. Hegpmo. [lonymuvie
Hepmsanvie  2azvl.  Kamenmwwiti  yeonn.  Ilepepabomxa  negpmu.  Ilepeconka  negpmu.
Pexmugpuxayuonnas konouwna. benzun. Jluepoun. Kepocun. Kpexune negpmenpooyxkmos.
Tepmuueckuu u kamarumuyeckuti Kpekuneu. Iluponus.
Kucaopoacoaep:xamme oprannyeckne coeinHenns. (24 yaca)

Kucnoponconepxkamue opranuueckue coenuHeHus. OIHOATOMHBIC TpeaeiIbHbIC
cnupthl. Knaccugukanus, HOMEHKJIATypa, HW30MepUs CHOUPTOB. MeTaHON M 3TaHON Kak
MPEICTABUTENN TPEIETbHBIX OJHOATOMHBIX CHUPTOB. [lepsuynsiil, 6mMoOpuuHvlli U MpemuyHbll
amomvl yenepooa. Booopoonas ceésazs. Xumudeckrue CBOWCTBa (Ha MpUMeEpe METaHOJIa M 3TaHOJA):
B3aMMOJICIICTBHE C HATpUEM Kak CIOCOO YCTAaHOBJIEHHS HAJUYMs THIPOKCOTPYIMIbI, peaklus C
raJJoreHOBOJIOPOJIaMH  KaK CIIOCOO TOJIyueHHUs] pPAacTBOpPHUTENEH, Jeruaparanus Kak crnoco0
MOJTyYeHUs ATHIIeHa. Peakius ropeHust: ClUpThl Kak TOMIuBo. Cnupmosoe bpoocenue. Pepmenmai.
Booopoonvie céazu. Ilpumenenue meraHona u 3TaHoja. PU3NOIOTHYECKOe JIeHCTBHE METaHOIA U
ATaHOJa Ha OpPraHU3M 4YeJioBeKa. A1K020MU3M.

MHOroaToMHbI€ CHOUPTHL. DTHIEHIIUKOIb M TIJIMLIEPUH KaK MPEACTaBUTENH MpeIelbHBIX
MHOT0aTOMHBIX cIMpTOB. KauecTBeHHas peakiiys Ha MHOIOQTOMHBIE CIIUPTHI U €€ MPUMEHEHUE IS



pacro3HaBaHMsl TJIMIIEPHHA B COCTaBe KOCMETHMYECKHX cpelcTB. [IpakTuyeckoe mHpUMEHEHUE
STUJICHTIIUKOJIS U TJIMLEpPUHA.

®enon. Apomarnyeckue cnupthl. CTpoeHne MosIeKyibl (eHona. Bzaumuoe enusuue amomos
6 MoJieKyie ¢henona. Xumuyeckue ceolucmea: 3aumooelcmaue ¢ Hampuem, UOPOKCUOOM HAMPUs,
bpomom. Kauecmsennas peaxyus na ¢enon. Ilpumenenue dpenona.

KapOonunbuele coenaunenus. KapOonwipHas rpynmna. AjbAerujgHas Tpynmna. AJbIETHIbL.
Keronsl. I3omepust u HOMeHKIATypa. [lonyuenue u xumuueckue ceolicmea anvoecudos. Peaxyuu
OKUCNIeHUs U npucoeounenus anvoecudos. Meranans (hopManbaerua) U dTaHalb (aleTalbJeTua)
KaK MpeACTaBUTENH MPEAENbHBIX allbJeru1oB. KauecTBeHHbIE peakuu Ha KapOOHUIBHYIO TPYIIILY
(peakmust «cepeOpsiHOTO 3epKajiay, B3auMmozaencTBue ¢ ruapokcunom meau (1)) m ux npumenenue
JUIsE OOHApYy>KEHUSl NPEIEeNbHBIX albJCTUIOB B IMPOMBIIICHHBIX CTOYHBIX BOJaX. TOKCHMYHOCTH
anpaeruaoB. [Ipumenenue popmanbaernia u aneTaibIerua.

KapGonoBeie  kuciotel. Kapbokcunvhas  epynna  (kapboxcoepynna). Hzomepus u
HOMEeHKIamypa KapOOHOBbIX Kucnom. OJHOOCHOBHbIE IIpeiebHbIE KapOOHOBBIE
KUCTIOTHL. [1oyyeHue O0OHOOCHOBHBIX NpedeNbHblX KApOOHOBbIX Kuciom YKCYCHash KHCIOTa Kak
NPEJCTaBUTENb TPEACTbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XHMMHYECKHE CBOicTBa (Ha
npUMepe YKCYCHOM KHUCIIOTBI): peakldu C MeTallaMH, OCHOBHBIMU OKCHJaMH, OCHOBAHHUSIMH U
COJISIMHM KaK IMOATBEP)KIACHUE CXOACTBA C HEOPraHWYECKHMMHU KHCIoTaMH. Peakums srepudukanmm
KaK crnoco0 TonydeHUs CIOXHbIX ddupoB. IIpumeHeHune ykcycHOHl KucnoTel. MypaBbuHas
kucnorta. Auerarsl. [Ipeacrapienue o BbICIIUX KapOOHOBBIX KUCIOTaX.

Crnoxuble 3¢upsl u xupbl. Homenxkiamypa. llonydeHnue, XUMHUYECKHUE CBOMCTBA CIOXKHBIX
a¢upos. Peaknust srepudukammm. CrioxxHbie 23QHUPBI KaK MPOITYKTHl B3aMMOACHCTBHUS KapOOHOBBIX
KUCTIOT co crnupramu. [IpuMeHeHue CcloXHbIX 3(UpOB B THUIIEBOH U mnapdromMepHOi
MPOMBINIICHHOCTH. JKUpPBI Kak CIOXHBIC (DHUPBI TIUIEPUHA M BBICHIUX KapOOHOBBIX KHCIIOT.
PactuTenbHble W JKUBOTHBIE JKHUPBL, HMX cOCTaB. Pacro3HaBaHHWe pacTUTENBHBIX JKHPOB Ha
OCHOBaHUU MX HempenenbHoro xapakrepa. Ilpumenenue sxupoB. ['uaponu3 wim oMbUIeHHE KUPOB
KaK CI0co0 MPOMBIIUIEHHOTO TOTYyYEHHS COJeH BBICIINX KapOOHOBBIX KHCIIOT.

MpI4 KaK oM BBICHIMX KapOOHOBBIX KHUCIOT. Moromue cBoiicTBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

VYrineBoabl. Knaccupukanus YTJIEBOJIOB. Mounocaxapusl. Onuzocaxapuowl.
Hucaxapunpl. HaxoxaeHnue yrieBonoB B mpupoje. ['moko3a kak anbaerugocnupt. bpokenue
rmoko3bl. @pykro3a. Caxaposa. [ udponus caxaposel. Kpaxman u 1euioio3a Kak OMOJI0rH4YecKue
nonuMepbl. XUMHYECKHE CBOWCTBA Kpaxmalla U LEJUTIONI03bI (TUAPONIN3, KAUeCTBEHHAs Peakius ¢
HoOM Ha KpaxMal U ee NpUMEHeHHe Juis OOHapyXeHHs Kpaxmala B MPOAyKTaX HUTAHMS).
[Ipumenenue u Ouonoruueckas pojb YrieBoAoB. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMepe alleTaTHOro BOJOKHA. Ayemunyennionoza Knaccughuxayus 6010KkoH.

Unentudukanuss OpraHUYECKUX COCTUHEHH. [ eHemuyeckas c6sa3b Mencoy KIaccamu
opeaHudeckux coeourenui. TUNBI XUMUYECKUX peaKluii B OpraHNYECKON XUMHUH.

A3oTconepaxaliue OpraHudeckue coeJuHeHus. (8 yacon)

AmvuHOKHCIOTEI W Oenku. CocTaB W HOMEHKIATypa. AMunvl. Amunoepynna. AHUIUH.
Ionyuenue u xumuueckue ceoucmea avuIuHA. AMUHOKHUCIOTHI Kak am(pOTepHbIe OpPTaHUYECKUE
coequHeHus. Mzomepusi u nomenxknamypa. bunonsapuwviii uon. IlentuaHas cBs3b. buosormueckoe
3Hau€HUE O-aMUHOKHUCIOT. OONacTd TpPUMEHEHUs aMUHOKHUCIOT. Xumuyeckue C80UCM8A
amunokucaiom. Ilenmuowl. [lonunenmuowl. I'nuyun. benku xak npupoasie ononoauMepsl. CocTan
U cTpoeHHe OenkoB. XMMHMUYECKHE CBOWCTBA OEJIKOB: THUAPONU3, JeHarypaius. OOHapyxeHue
OeNKOB MpU TOMOIIM KauyeCTBEHHBIX (I[BETHBIX) peakuuidl. I[IpeBpamieHuss OenkoB NUIIM B
opranusMe. buonornyeckue GpyHKIUN OEIKOB.

Azomcooepocawue 2emepoyurnuueckue coeounenus. Ilupuoun. Iluppon. Iupumuoun.
Ilypun. Azomucmsie ocnoeanus.

Hyxneunoswvie kucnomol. Hykneomuowi. KomniemenmapHie azomucmoie 0CHOBAHUS.

Xumus u 300pogve uenosexa. PapmakoiocuyecKas Xumus.

Xumusn noaumepos (4 uaca)



llonumepvi. Cmenenv nonumepusayuu. Monomep. Cmpykmyproe 36eno. Tepmonnacmuunvle
noauMepbl. CmepeopezynapHuvie noaumepbl. Tonusmunen. Tlonunponunen.
Honumempagpmopsmunen. TepmopeakmusHvle nonumepvl. Denorogopmanboeuonsvie CMOJbL.
Inacmmaccol. @enonnacmol. Amunoniacmol. Ilenonnacmol. [lpupoonwiii kayuyk. Pezuna. 200Hum.
Cunmemuueckue kayuyku. Cunmemuuecxkue 8onoxkHa. Kanpon. Jlascan.

JemMoHCTpanmu.

e OOpa3upl OpraHMYECKUX BEIIECTB M MaTepHalioB. MoOJelu MOJIEKYJI OPraHUYECKUX
BELIECTB

e OrHolIeHHUE aNKaHOB K KUCIIOTaM, IleJo4YaM, pacTBOPY lepMaHraHarta Kaiaus u OpoMHOI
BOJIE.

e Mogenu Monekyn roMosioroB u uszomepoB. I[lomyuenue aneruneHa KapOUIHBIM
crocoboM. B3ammopelicTBuE aleTWIeHa ¢ PacTBOPOM IE€pPMaHTaHaTa Kaidus M OpPOMHOM BOJOM.
['openue anerunena. Pa3nokeHue kaydyka Mpy HarpeBaHUH U UCIBITAHUE MPOJAYKTOB PA3JI0KEHHUS.
3HaKOMCTBO C oOpasuamu KayaykoB. beH3on kak pactBoputenb. ['openue Oenzona. OTHoeHHe
OeH3oiia K OpOMHOM BOJ/I€ U pacTBOpPY nepMaHranara kanusi. OKucieHue Toiayosa

o PacTBopeHue B ameToHe pa3NWYHBIX OpraHudeckux BemiecTB. OOpas3lbl MOIOMIMX U
YHUCTAILIUX CPE/ICTB.

e  OOpa3upl acrmacc,

JlaGopaTopHbIe ONBITHI.

1 N3roroBienne Moaenen MOJIEKyJ yIrieBOIOPOA0B

2.  OszHakomiieHHE ¢ 0Opa3lamMu MPOAYKTOB HeTenepepadoTKu

3. Oxwucnenue sranona okcugom meau (I1).

4. PacTBOpeHue IIUIEpUHA B BOJIE M peakius ero ¢ ruapokcuaom meau (I1).

5. Xumudeckue cBOWCTBa GeHoa

6. OxwucieHue MeTaHais (3TaHajs) OKCHUAOM cepedpa.

7. Oxucnenue Meranais (3TaHans) ruapokcugoM meau (I1)

8. PacTBOpMMOCTH JKUPOB, J0Ka3aT€NbCTBO HX HEIMPENEIbHOTO XapaKTepa, OMbBUICHHE
KUPOB.

9. CpaBHeHHuE CBOWCTB MbLJIa 1 CHHTETUYECKUX MOIOIIUX CPEICTB

10. CaoiicTBa IITFOKO3bI KaK aJIbJICTHIOCITHPTA.

11. BzaumopaelicTBHE caxapo3bl C TUAPOKCUIOM KaIbIIHUS.

12. TlpuroroBieHHe KpaXMaJIBHOTO KIIEHicTepa M B3aMMOACHUCTBUE C HOIOM.

13. T'maponu3 kpaxmana. O3HakOMJIEHHE C OO0pa3lamMu MPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH.

14. lIBeTHBIE peakny Ha OEIKU

IIpakTHyeckue padoTnl — 6 YacoB (pacnpeesieHbl B COOTBETCTBYIOIIMX Pa3/iesiax)

"KauecTBeHHOE omnpesiesieHne yriepo/ia, BOAOPOa U XJI0opa B OpraHNYeCKHUX BelecTBax"

«ITomydenue >TUIEHA U OTIBITHI C HUMY.

«[Tony4yenue u cBOiiCTBa KAPOOHOBBIX KHCIOT.

«Pemenne IKCIIEPUMEHTATBHBIX 3a/1ad Ha pAclo3HaBaHUE OPTaHWYECKHX BEIISCTBY». - 2
paboTHI.

«Pacro3HaBaHue MJ1IaCTMAcC U BOJIOKOH».

IInanupyemble pe3yabTAThl H3YYCHUS] YIEOHOI0 npeaMeTa « XHMHUS»:
JIUIHOCTHBIC PE3YyJIbTaThI:

e B IICHHOCTHO-OPHUEHTAI[MOHHON cQepe — BOCHHTAHHE YYBCTBA TOPJOCTHU3a POCCUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3Ma, LEJIEeYCTPEMIIEHHOCTH;

e B TpPyIOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AajbHeWIIed oOpa3oBaTeNbHOU
TPaeKTOPHH;

e B IIO3HaBaTEJIbHOU chepe — yMEHHUE YIPaBiIsITh CBOEH TO3HABATENbHOM J1€ATEIbHOCTBIO.
MeranpeaMeTHBIMH  pe3yJIbTATAMH OCBOCHHSI BBINYCKHUKAMH OCHOBHOH  IIKOJIbI
NPOrpaMMbl 110 XUMHUH SIBJISIIOTCS:




WCIIOJb30BAHUE YMEHUW W HABBIKOB PA3JUYHBIX BHJOB IT0O3HABATEIbHOW AEATEIBHOCTH,
IPUMEHEHHE OCHOBHBIX  METOJOB  TO3HaHWUS  (CHUCTEMHO-UH()OPMAIMOHHBIM  aHANu3,
MOJICTUPOBAHUE) JUISl U3YUCHHSI PA3JIMUYHBIX CTOPOH OKPYXKAIOUIeH eHCTBUTEILHOCTH;
WCIIOJIb30BaHNE OCHOBHBIX MHTEIICKTYaJbHBIX ONEpanuii: GopMyIupOBaHUE TUIIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHUE, O00OOIICHHEe, CHCTeMAaTH3allvs, BBISIBICHUE NPUIMHHO-CICICTBEHHBIX
CBsI3€H, IOMCK aHAJIOrOB;

YMEHHE FeHepUPOBATh UICH U OMPEIEIIATh CPEICTBA, HEOOXOAUMBIE ISl UX pPeaTnu3alluu;
YMEHHE OIpeNeysaTh IENH W 3aJadd JCSATCIbHOCTH, BBIOMPATh CPEICTBA peaM3AINK IS U
MPUMEHSATH UX Ha MIPAKTHUKE;

MCIIOJIb30BaHUE PA3JIMYHBIX UICTOYHUKOB HH(POPMAIINH, TOHUMaHNE 3aBUCUMOCTH COJIEPKaHUA U
dbopMbI npeacTaBIeHUS HHPOPMAIMH OT LieJiell KOMMYHUKALIUU U aJipecara.

B  o0uaacTu mo3HaBaTeJbHBIX Pe3yJIbTATOB 00pa3oBaTe/ibHOE  y4Ype:KIeHue  0o0IIero
0o0pa3oBaHusl NMPeEAOCTABJISAET YYEHHUKY BO3MOKHOCTH HA CTYNEHH cpeaHero (MOJIHOIo)
001ero oOpa3oBaHusl HAYYUTHCS:

JlaBaTh OIPEIENICHNs HAYYHbIM ITOHATHSIM;

ONKCHIBATh JAEMOHCTPALMOHHBIE U CAMOCTOSATENIBHO MPOBOJMMBIE 3KCIIEPUMEHTHI, MCIOIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3bIK U SI3bIK XUMUU;

ONUCHIBaTh U Pa3IM¥aTh M3YYECHHBIE KJIACCHI HEOPIaHUYECKUX W OPraHUYECKUX COECIUHEHM,
XUMUYECKHUE PEaKIIHH;

KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SIBJIICHUS;

HaOJII0aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MTPOBOIUMBIE OIBITHI, XUMUYECKUE PEAKIINH,
MPOTEKAIOIIME B IPUPO/IE U B OBITY;

JenaTh  BBIBOABI M YMO3aKJIIOUEHUS U3  HAOMIOACHUN, W3YYEHHBIX  XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YYCHHBIX BEUIECTB [0 AHAJIOTUU CO
CBOMCTBAMH U3yYECHHBIX;

CTPYKTYpPUPOBaTh U3YUECHHBIN MaTepua;

MHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIINIO, TOJIYYSHHYIO U3 APYTUX UCTOUHUKOB;
ONUCHIBAaTh CTPOEHHWE aTOMOB 3JeMeHTOB I-1V mepuogoB ¢ HCMOIB30BAHHEM DJIEKTPOHHBIX
KOH(Urypaluii aToMoB;

MOJEIUPOBATh CTPOEHUE IPOCTEUIINX MOJIEKYJ HEOPTaHWYECKUX U OPraHUYECKUX BELIECTB,
KpHUCTAJUIOB;

IIpeameTHbIe pe3yabTaThbl:

BohinycKHUK HAy4YUTCSH:

pacKkpbIBaTh HA IPUMEpaxX PoJib XUMUH B (HOPMUPOBAHUH COBPEMEHHOW HAyYHOUH KapTUHBI MUpA
U B MIPAKTUYECKOMN AECATEIBHOCTH YEIIOBEKA;

JIEMOHCTPUPOBAaTh Ha MPUMEPAX B3aWUMOCBSA3b MEXKIY XUMHEW M JIPYTUMU €CTECTBEHHBIMHU
HayKaMu;

pacKpbIBaTh HAa IPUMEPAX MOJOKEHUS TEOPUH XUMUUYECKOTro cTpoeHust A.M. bytiepona;
noHuMath ¢usndeckuii cmpica [lepuoguueckoro 3akona JI.M. MenaeneeBa U Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTh CBOMCTB XMMHYECKUX DJIEMEHTOB M OOpa30BaHHBIX WMHU BEIIECTB OT
AIEKTPOHHOTO CTPOCHUSI aTOMOB;

OOBSACHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUN 00 UX COCTaBe
Y CTPOEHUHU;

MPUMEHATh TMpaBWia CUCTEMATHYECKOM MEXKIYHAPOAHON HOMEHKJIATypbl KaK CpeACTBa
paznuyeHus U UACHTU(GUKAIINN BEIIECTB M0 UX COCTABY U CTPOCHHIO;

COCTaBISITh MOJICKYJSIPHBIE U CTPYKTYpHBIE (POPMYIIBI OPTaHUYECKUX BEUIECTB KaK HOCHUTENEH
uH(pOpMAILlMM O CTPOCHHH BEIECTBA, €0 CBOMCTBAX W MPHUHAJICKHOCTH K OMpEACICHHOMY
KJIACCY COECTMHEHUM;




XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA MO COCTaBYy, CTPOCHUIO U CBOMCTBaM, yCTaHaBIMBATh
MIPUYMHHO-CJIEACTBEHHBIE CBSA3H MEXy JAHHBIMUA XapaKTEPUCTUKAMHU BEIIECTBA;

MPUBOAUTH IPUMEPHI XUMUYECKUX PEAKLIUNA, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUITMYHBIX
MPEJICTAaBUTENICH KJIACCOB OPTaHMUYECKUX BEIIECTB C IENbI0 MX UICHTHPHUKAIUN U OOBICHECHUS
o0jacTu NpUMEHEHHUS,

MIPOTHO3UPOBATh BO3MOXXHOCTh IMPOTEKAHUSI XUMUYECKUX PEAKIMl Ha OCHOBE 3HAHUU O THUIAX
XUMHYECKOHN CBSI3HM B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHOW CIIOCOOHOCTH;

WCIIOJb30BaTh 3HAaHHUS O COCTABE, CTPOCHUM M XUMHUYECKUX CBOMCTBaxX BEUIECTB A
0e30MacHOTr0 MPUMEHEHUs B MPAKTUUECKOU JIeATeTbHOCTH;

NPUBOJIUTH MPHUMEPHl MNPAKTHUECKOTO HCIIOJIb30BAHUSA TMPOAYKTOB MepepaboTku HePTH U
OPUPOJHOTO Tas3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN (MOJIMATHIIEHA, CHHTETHYECKOTO
Kay4yka, alleTaTHOTO BOJIOKHA);

MIPOBOJUTH OIBITHI 110 PACTIO3HABAHUIO OPTAHUYECKHUX BELIECTB: IIIMLIEPUHA, YKCYCHOM KUCIIOTHI,
HENpPEeeNbHbIX JKHPOB, TIIIOKO3bI, KpaxMmana, OeJIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U
KOCMETUYECKHUX CPECTB;

BIIAJCTh TMpaBUJIaMH M TIpHeMamMu 0e30macHOi paboThl C XWMHUYECKMMH BEIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

MPOBOAMTH pPacdeThl Ha HAXOXKICHHE MOJEKYISIPHON (OPMYIbI YIIIEBOAOPOJA MO MPOIYKTaM
CrOpaHus U 10 €ro OTHOCUTEIbHOM MJIOTHOCTU U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0
COCTaB;

BJIQJICTh TpaBWIAMHA O€30MacCHOTO OOpalieHus ¢ eIKUMH, TOPIOYMMH W TOKCHYHBIMHU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH;

OCYIIECTBIISITh TMOHMCK XMMHYECKONM HHGpOpMAIMK O Ha3BaHWsIM, HISHTH(HUKATOpaM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

KPUTHYCCKH OIICHWBATh M WHTEPIPETUPOBATh XUMUYCCKYIO WH(OPMAIHIO, COACPKAIIYIOCS B
COOOILIEHUSAX CPEICTB MaccoBoM uHopMainuu, pecypcax MHTepHeTa, Hay4dHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHONW KOPPEKTHOCTHU B ENSIX BBISBICHUS OMIMOOUYHBIX
CYXKACHUH 1 (POPMHUPOBAHHS COOCTBCHHOM TO3HIIHNH;

MPEACTABISITE TYTH PEHICHUS TJIOOAIBHBIX TMPOOJIEM, CTOSIIUX Tepe]l YeIOBEYECTBOM:
HKOJIOTMUYECKUX, SHEPTETHUYECKHX, CHIPHEBBIX, U POJIb XUMHUU B PELICHUH 3TUX MPOOIEM.
BbInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:

WJUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE W 3BOJIOLMI0 OPTaHUYECKOM XMMHUH KaK HayKH Ha
Pa3IMYHBIX UCTOPUUECKUX ITAIAX €€ Pa3BUTHUS,

UCIIONIB30BAaTh METOAbl HAyYHOTO TIO3HAHUS TMPU BBIMOJIHEHUHM TIPOEKTOB M y4eOHO-
MCCIIEIOBATENILCKUX 3a/lad M0 H3YYEHHUIO CBOICTB, CHOCOOOB TMOJY4YEHHS U Paclo3HABAHUS
OPraHUYECKHUX BEIIECTB;

OOBSCHATh MPUPOAY U CIMOCOOBI 0Opa30BaHUsI XMUMHYECKOW CBSI3U: KOBAJIEHTHOM (TOJSPHOM,
HEMOJISIPHON), NOHHOW, METaJUIMYECKOW, BOJAOPOJHOM — C IENbI0 OINpeAeTeHHs] XUMUYECKOU
AKTUBHOCTH BEIIECTB;

YCTaHABJIMBATH TEHETUYECKYI0 CBSI3b MEXKAY KJIAacCaMM OpPraHWYECKHWX BEIIECTB IS
000CHOBaHUSI TMPUHIUIHAIBHOW BO3MOXKHOCTH TIOJYYEHUSI OPraHUYeCKHX COEIUHEHUN
3a/IaHHOTO COCTaBa U CTPOCHHMS;

YCTaHaBIIMBATh B3aMMOCBS3U MKy (DaKTaMH U TEOpUEH, MPUIMHOMN U CIIEJACTBUEM IIPU aHATIN3E
MpoOJEMHBIX CHUTyalluii W OOOCHOBAaHMHM TPUHUMAEMBIX DPEIICHW Ha OCHOBE XHUMHYECKHUX
3HAHUU.

DopMaMu TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 00YYAIONUXCsl SIBISIFOTCS:
@opMBI TMCEMEHHOW ITPOBEPKHU:




- NHUCHBMEHHAs TPOBEpPKAa - 3TO MHUCHMEHHBIN OTBET OOYYaIOLIEToCs Ha OAMH WM CHUCTEMY
BONpOCOB (3amaHuii). K mnHCbMEHHBIM OTBETaM OTHOCATCS: JOMAIlHHUE, IPOBEPOUHBIE,
KOHTPOJIbHBIE, J1a00OpaToOpHble, MPAKTHUECKUE, TBOPYECKUE pabOThl; MMCbMEHHbIE OTBETHI Ha
BOIIPOCHI TeCTa; pedeparsl, Icce, CHHKBEHH, MMCbMEHHBIE OTYETHI O HAOIIOICHUSX. .

DopMBI YCTHOU ITPOBEPKHU:

- YCTHas INpOBEpKa - 3TO YCTHBI OTBET OOy4aroIIerocs Ha OJUH HJIM CHUCTEMY BOIIPOCOB B
dopme pacckasa, 6ecenbl, codece0BaHMs, 3a4€T, UTPa U IPYToOe.

KomOunmpoBanHass mpoBepKa IMpeanojaraeT Cco4YeTaHHe MUCHbMEHHBIX M YCTHBIX (opMm
IIPOBEPOK.

Onucanue yueﬁno-memoduueacozo U mamepuajibHO-mexXHu4ecKo2o obecneuenus
06pa3oeameﬂbnozo npouecca

Cpeocmea odyuenus

1. Jlabopamopnoe obopyoosanue u npubopbi:
PeakTuBsI 110 Kj1accam.

HNuukatopsl.

Coun, KHCIOTHI, IICIOYH.

PaznaTounsiii MmaTepuai.

[IpoGupku.

CroupTOoBKH.

Kon0w1, mrraTuBel, anmapaTsl 7151 TOJIYYSHHS Ta30B.
Ha6ops! mocyzast

2. Texnuueckue u 21eKmpoHHble cpedcmaa 00yuenust U KOHMPOIs 3HAHULL:
MynpTUMENUNHBIA KOMILIEKC
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Tabauiel
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