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IosicuuTeaLHAA 3aNIUCKA.

B cucreme ecTecTBEeHHO- HaydHOTO OOpa30BaHMs XUMHUsS KaK Y4eOHBIM MpEeAMET 3aHHMAaeT
BOXHOE MECTO B IIO3HAHWUM 3aKOHOB MPHUPOALI, (HOPMUPOBAHMM HAYYHOW KapTHHBI MHPA,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOIMMOH Jisi TOBCEIHEBHOHM JKWU3HH, HABBIKOB 3J0POBOTO H
0e30macHOTO I YEeJIOBEKAa M OKpYXKAroIIel ero cpeabl oOpasza >KM3HU, a TaKKe B BOCIHTAHHH
AKOJIOTHYECKOHN KYIbTYphI, (HOPMHUPOBAHUH COOCTBEHHOU MO3UIIMU MO OTHOIICHHIO K XUMUYECKOM
nH(pOpMaIuu, MOJTy4aeMOi U3 Pa3HbIX HCTOYHUKOB.

YcnenHocTh u3yueHus: Y4eOHOTO MpeaMeTa CBSI3aHa ¢ OBJIAJICHUEM OCHOBHBIMU TOHSTUSIMHU
XUMHUU, HAy4YHBIMH (DakTaMu, 3aKOHAMHU, TCOPUSMH, NMPUMEHEHHEM TIOJYyUYCHHBIX 3HAHUU TpPHU

peIIeHUH MTPaKTUYECKUX 3a1a4.

W3ydyenne  xumum  Ha  0a30BOM  YpOBHE  OpHEHTHPOBAaHO Ha  obOecreueHue
00111e00pa30BaTEIbHON U OOIIEKYIbTYPHON MTOATOTOBKH BBITYCKHHKOB.

Copneprxanme 06a30BOro Kypca 1Mo3BOJISIET PACKPBITh BEAYIINE UACHU U OTHEIbHBIC TTOJI0XKEHUS,
Ba)XKHBIC B TIO3HABATEIILHOM M MUPOBO33PEHUECKOM OTHOIICHUH: 3aBUCIMOCTh CBOMCTB BEILIECTB OT
COCTaBa M CTPOCHMSA; OOYCIOBICHHOCTh NPHUMEHEHUS BEILECTB MX CBOMCTBAMHU; MaTepHaIbHOE
€IMHCTBO HEOPTaHWYECKUX W OPTaHUYECKHX BEIIECTB; BO3PACTAIONIAsl POJIb XUMHH B CO3JaHHUU

HOBBIX JIEKAPCTB U MAaTEPHAJIOB, B 3KOHOMHHU ChIPbsI, OXPAHE OKPYKAIOLIEN CPEBI.

PaGouast mporpamma o xumuu 10-11 kitacca coctaBieHa Ha OCHOBE:

- (exepaqbHOTO TOCYJApCTBEHHOTO 00pa3oBAaTENbHOTO CTaHAApTa CPEAHEro OOIIEero
obOpazoBanus (yrBepkKaeH mnpukazom MwunoOpHaykn Poccum Ne 413 or 17 mas 2012 roma) c
W3MEHEHUSMU U JONOTHEHUAMU OT: 29 nekabps 2014 r., 31 nexadpst 2015 r., 7 urons 2017 r;

- (hyHIAMEHTAJIBHOTO s/Ipa COJEPKaHMS OOIIero oOpa3oBaHus, TPeOOBAHUN K pe3yJbTaTaM
OCBOGHHSI OCHOBHOW 00pa30BaTEIbHON MpOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, TPeOOBaHMIA
K CTPYKTYpe OCHOBHOW 0O0pa3oBaTelbHONM MPOTpaMMBl OCHOBHOTO 001mero oOpa3oBaHWS,
npornucaHHbIX B DeiepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIaPTE€ OCHOBHOT'O OOIIETro
oOpa3zoBaHus;

- TPUMEPHOW TPOTpaMMBl CpEIHEr0 OOmEero o0pa3oBaHUS TIO TPEAMETY «XUMUS»
(ITpumepHast ocHOBHasi oOpa3oBareibHAas MPOTpaMMa OCHOBHOTO o0miero oOpa3zoBanms. Cailt
www.fgosreestr.ru);

- mpuMmepHou paboueit mporpammbl K auHUEM YMK B.B.JIyHuna, yueOHO- METOAMYECKOTO
nocobus / B. B. Epemun, A. A. JIpo3nos, 1. B. Epemuna, 3. 10. Kepumos. — M. : Jlpoda, 2017.
— 324, [1] c.

-penepanbHOTO TIEpeYHs Y4YEOHMKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM 00pa3oBaHUS
Poccutickoit ®denepannn K HUCIOJIL30BAHHUIO B 00pa3zoBaTeIbHOM nporecce B
00111€00pa30BaTENbHBIX YUPEKICHUAX, PEATU3YIOUIMX 00pa3oBaTeNbHbIE IPOrpaMMbl OOIIEro
00pa30oBaHMs U UMEIOIINX F'OCYAapCTBEHHYIO aTTECTAIHIO

-cpenHeld  001meo0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO o0miero obpazoBanusi MbBOY
COIII Ne 9

[Iporpamma opueHTHpOBaHA Ha Pa0OTY MO yUeOHUKAM:

) Epemun B. B., Ky3pmenko H. E., Tepenun B. U., Ipo3noB A. A., Jlynun B. B. Xumus.
ba3zoBblii ypoBeHb. 10kiacc;

. Epemun B. B., Ky3pmenko H. E., Jlpoznos A. A., JIynun B. B. Xumns. ba3zoBelil ypoBeHb.
11 knacc.

Y4yeOHMKHM MAaHHOW JIMHUM TIPOILIM JKCIEPTU3Y, BKIIOUEHBI B DenepanbHBIN MEepedeHb U
o0ecreynBaoT OCBOCHHE O0pa30oBaTEIbHONM NPOTPaMMBI CpEIHEro O0Iero oOpazoBaHHs Ha
0a30BOM ypOBHE.

[Iporpamma mnpenHa3zHaueHa oOyuarommumcs 10-11  kimaccoB  o0meoOpa3oBaTenbHBIX
opraHu3aIii, BRIOpaBIIUM W3YYeHHE XMMHH Ha 0a30BOM YpPOBHE M paccuuTaHa Ha 68 dacoB (2
yaca B Heneno), 136 yacos 3a 2 roga oOy4eHws..


http://www.fgosreestr.ru/

O0mast xapakTepucTHKa Y4eOHOro nmpeaMera

OpHOoM W3 BaXHEHIMX 3a7ad SIBJISETCS TOJATOTOBKA YYalIUXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY MKH3HEHHOTO M MPO(ECCHOHAIBHOIO NYTH. YYalluecs JIOJKHBI
HAYYUTHCS CAMOCTOSATEIBHO CTaBUTh LIETH U ONPEACTSATh IMYTH WX JIOCTIKEHUS, HCIIOJIb30BaTh
NPUOOPETEHHBIH B IUKOJIE OMBIT JCSATEIbHOCTH B pealbHOW JKHU3HHM, 3a paMKaMU Yy4eOHOro
npoiiecca.

Llenu uzyuenus xumuu 6 cpeoneil wkone:
- (QopmMupoBaHWE yMEHHsS BHUACTb H [OHUMAaTh IIEHHOCTh O0Opa3oBaHHs, 3HAYMMOCTH
XUMHYECKOTO 3HAHUS JUIS KaXJO0ro 4YeloBeKa, HE3aBUCUMO OT ero mnpodeccuoHanbHOM
JESITEIbHOCTH.
- ¢dopMUpOBaHHE YMEHHUs pa3nudath (aKTbl W OIEHKU, CPaBHUBATH OIEHOYHBIC BBIBOIBI,
BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OMPENICTICHHON CUCTEMON LIEHHOCTEH,
dbopMynupoBaTh 1 000CHOBHIBATH COOCTBEHHYIO MO3HUIIUIO.
- ¢dopMUpOBaHHE IENOCTHOTO TMPEACTABICHUS O MHUPE M PO JIM XUMUU B CO3JaHUU
COBPEMEHHOUW €CTeCTBEHHOHAYYHONH KApTUHBI MHUPA; YMEHHUS OOBICHATH OOBEKTHl U MPOIECCHI
OKPY)KAIOIIeH JACHUCTBUTEIBHOCTH (TIPUPOJHOM, COIMUATIBHOM, KYJIBTYPHOW, TEXHHUYECKOU
CPE/IbI),UCTIONB3YS AJIsL TOTO XUMHYECKHUE 3HAHUS.
- npuoOpeTeHHe OombITa Pa3HOOOpPa3HOW JESATENbHOCTH, ONbITa IMO3HAHUS M CAMOIIO3HAHUS;
KIIFOYEBBIX  HABBIKOB, HMEIOIIMX  YHUBEPCANbHOE 3HAYEHUE [UIS  PA3IMYHBIX  BUJOB
JeATeTLHOCTU(HABBIKOB PEIICHHS TPOOJIeM, TPHUHIATHS PEIICHHM, MOMCKa, aHalnu3a U 00pabOTKH
uH(pOpMaIlii, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB HM3MEPEHUIN, HABBIKOB COTPYIHUYECTBA,
HaBBIKOB 0€30IMTaCHOT0 0OPAIIEHUs C BEIIECTBAMU B TTOBCEIHEBHOM KU3HN).

OcHoGHbIMU 3a0auamu AGAIOMCA:
- U3y4YEeHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH X CBOMCTB OT CTPOCHUS;

- MOJIy4eHue BEILIECTB c 3aJaHHBIMU CBOICTBaMHU;
- HCCleIOBaHHUE 3aKOHOMEPHOCTEH XMMMUYECKHUX pPEaKIMil M myTed yhpaBlieHUS HUMH B IIENAX
MOJTyYeHUS HEOOXOTUMBIX YEJIOBEKY BEIECTB, MaTepuasos, SHEPTUH.

KHU3HH, IIMPOKO UCIIOJB3YIOTCA B MIPOMBIIIJIICHHOCTH, CEJIBCKOM XOSHP'ICTBC, Ha TpaHCIIOPTE;
HOZ-)TOMy B MOporpaMme€ MO XHMHU HAIJIU OTPAXCHUC OCHO6HblLE codepafcameﬂbuble JUHUU:

- «BEIECTBO» — 3HAHUA O COCTAaBE M CTPOSHWUU BEIIECTB, MX BAXHEHIIMX (PU3NUYECKUX H
XHMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JACHCTBUH;

- «XHMHYECKasi pPEaKIus» — 3HaHUS 00 YCIOBHSIX, B KOTOPBIX MPOSIBISIOTCS XUMHUUYECKHE
CBOICTBA BEIECTB, CIIOCO0aX YIPaBIeHUS XUMHUUECKUMU TIPOIECCAMH;

- IPUMEHEHHWE BEIIECTB» — 3HAHUS W ONbIT MPAKTUYECKON IEATEIbHOCTH C BEIIECTBAMH,
KOTOpbIE HauboJee YacTo ynoTpeOIsFoTCs B TOBCEHEBHOM

- (3BIK XUMHUHM» — CHCTEMa BAXKHEHIIUX TMOHSATUA XUMHM W TEPMHHOB, B KOTOPBIX OHH

ONUCHIBAIOTCSA, HOMEHKJIATypa HEOPraHMYECKUX U OPraHMYECKUX BEIECTB, T. €. MX Ha3BaHUs (B
TOM 4HCJI€ M TPUBHAIBHBIC), XUMHUECKHE (DOPMYNBI U ypaBHEHHS, a TaKKe IMpaBWia MepeBoja
uH(}OpPMAIIUK C POJHOTO HIIM PYCCKOTO SI3bIKA HA SI3BIK XUMHUHU M 00paTHO.

B pesynprate wu3ydeHus ydeOHOro TMpeAMETa BBIMYCKHUK CpEeIHEW IIKOJIbl OCBOUT
coJiepkaHue, crocoOcTByoIee GOPMUPOBAHUIO MTO3HABATEIHHON, HPABCTBEHHON U 3CTETUYECKOM
KyJAbTYphl. YYalllMACAd OBJIAICET CUCTEMOW XHMHUYECKHX 3HAHUN — TOHSATUAMH, 3aKOHAMH,
TEOPUSIMU U SI3IKOM HAyKH Kak KOMIIOHEHTaMHU €CTECTBEHHOHAy4YyHOH KapTUHbI MHpa. Bce 3to
MO3BOJIUT €My c(hOPMHUPOBATH HA OCHOBE CHCTEMBI MOJIYUYEHHbBIX 3HAHUNM HAyYHOE MUPOBO33PEHHE
KaKk (yHIaMEHT [EHHOCTHOT'O, HPAaBCTBEHHOTO OTHOIICHHUS K TMPHUPOJE, OKPYKAIIIEMY MHUPY,
CBOEH JKHU3HU M 3[I0POBBIO, OCO3HATH POJIb XMMHUYECKOW HAayKd B MO3HAHWU U NPeoOpa3zoBaHUU
OKpY’KaIOIIero MHUpa, BhIpabOTAaTh OTHOIIEHHE K XUMHM KaK BO3MOXKHOM obOmactu Oyamyiein
COOCTBEHHOM MPAKTUYECKOM NESITEIbHOCTH.

YcBoeHue coaepxkaHusg y4eOHOro mpeaMera OOECHEeYUT BBITYCKHHUKY BO3MOXHOCTb
COBEpIICHCTBOBATh M Pa3BUBATh [MO3HABATENIbHBIE BOSMOXKHOCTH, YMEHHE YIPABISATH COOCTBEHHON
MO3HABATEIILHON JIeATEIHHOCTHIO; HHTEIUIEKTYalIbHBIE W PEIICKCUBHBIC CITIOCOOHOCTH; TPUMEHSTh
OCHOBHbIE MHTEJUIEKTyaJIbHbIE ONEpallii, Takhe Kak (opMyTUpOBaHUE TUIIOTE3, aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IEeHHEe, CUCTEeMAaTH3allWs, BBISABICHUE MPHUUYUHHO-CICIACTBEHHBIX CBSI3ed JUId
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W3Y4YEHUs] CBOMCTB BEIIECTB M XMMHMUYECKUX PEAKIUI; UCIOJIb30BaTh Pa3jIN4HbIE MCTOYHUKHU JUIS
NOJYYeHUsT XHUMHUYECKOH HWH(POPMALMHU; CAMOCTOSTENbHO IUIAHUPOBAaTh M OPraHU30BbLIBATH
yueOHOIMO3HABATEIbHYIO JIEATEIbHOCTh;, pa3BUBaTh HCCIEIOBATEIbCKUE, KOMMYHHKATHBHBIC
UH(POPMALIMOHHbBIE YMEHUSI.

B yueOHUKax pealm3yeTcs cucmemHo- OesmelbHOCMHbIL No0X00, JIeKAIIMd B OCHOBE

OI'oC.
OTOT MOAX0]l OPUEHTUPOBAH HAa KOHKPETHBIE Pe3yIbTaThl 00pa30BaHusl, KaKk CHCTEMOOOPa3yIOIni
KOMIIOHEHT CTaHAapTa, [J€ pa3BUTHE JIMYHOCTU YYalllerocs Ha OCHOBE YCBOEHMS YHUBEPCAJIbHBIX
y4eOHBIX  JIEWCTBHWM, TIO3HAHMSI W OCBOCHHS MHpPAa COCTABJISIET I€lb W  OCHOBHOH
pe3yapTaToOpa3oBaHMs.

N3yyenne xummum B 10 m 11 kmaccax moctpoeHo mno auwueunou cxeme. B 10 kmacce
W3JIaraeTcsi MaTepuaj OpraHUYecKol XWMHuH, a B 11 Kjacce — HeopraHmdeckass XUMUs, 00Imas
XUMHUA, XUMUYecKas TexHosorus. Ilocnennue riasel yueOHuka 11 kinacca 3HaKOMST HIKOJIBHUKOB €
OpPUMEHEHHEM  XMMUM B OKpy)XKamolued  JKMU3HM W Ha  chayxbe  oOmiecTBy.
Cucrematnueckuii Kypc opraHuueckod xumuu B 10 Kkjacce mpeaBapser — pasfel,
HaIpaBJeHHBIM Ha 0000IIEHHEe M TOBTOPEHUE IMOJTYYEHHBIX B OCHOBHOW IIKOJie 3HaHUU. B Hem
TaKXe JAI0TCA T€ CBEJIEHHUS W3 OOIIeld W HEOPraHMYeCKOW XUMHH, KOTOpble HEOOXOIUMBI JUIS
M3YyYECHUS] OpPraHUYEeCKOM XHWMHUHU, HO HE BOIUIM B TMPOrpaMmy OCHOBHOM mikoJbl. Kypc
OpraHMYECKONM XHUMHUHU TIOCTPOEH TpPaguIMOHHO. OH HAuMHAETCS C OCHOBHBIX IOHSTHH
OpraHWYECKOM XHMHHM, 3aT€M U3JIaraeTcsi CTPYKTypHash TEOpPHsl OPraHUYECKUX COEAUHEHUH,
paccmaTpuBaeTcsi UX DJJEKTpOHHOe cTpoeHue. IloTroM wu3yuaroTcs BaKHEHIIME — KJIACCHI
OPTraHWYECKUX COEIWHEHMI: YIJIEBOJOPOAbL, KHCIOPOJACOACPKAIINE COCOUHEHHUs, a30T- U
cepocojepkaiie coenHeHns. CucTeMaTuueckoe U3J10KEHUE CTPOEHUS U CBOMCTB OPraHUYeCKUX
COEIMHEHUH IMO3BOJISIET MEPEeUTH K OMOJIOTMYECKH aKTHBHBIM BEIIECTBAM — YIJIEBOJAM, KUPaM,
O0enKaM W HYKJICMHOBBIM KHCJIOTaM. 3aKaHYMBAeTCs KypC OPraHHMYECKOM XHMHH PAcCKa3oM O
MOJIMMEpPax U UX UCIOJIb30BaHUU B OBITY U B TEXHUKE.

Marepruan 1o HeopraHudeckod xumuu B 11 Kkimacce wu3ywyaercss B cledyroluen
nocsenoBareabHOCTH. CHavyana pacCMOTPEHBI 3JIEMEHTBI-HEMETAIIBI, 3aT€M 3JIEMEHThI-METAILIbI.
W3ydenue 31eMEHTOB-METAUIOB MpEABapsieT pas3ziei, CHUCTEMaTH3UPYIOIIUH o0Iue CcBoicTBa
METaUIOB — JJIEMEHTOB M TMPOCTHIX BEIIECTB, a TAKXE pPACCKA3bIBAIOUIMN O CIUIaBax.
PaccmoTpenue oOrmielt XuMUM HauMHAETCS CO CTPOCHMS aToMa M XMMHUYecKol cBs3u. Ha ocHoBe
MOJIYYEHHBIX 3HAHUM IIKOJIBHUKHM 3HAKOMSATCA CO CTPOCHMEM BEIIECTBA, M3YyYalOT pa3JIMYHbIE
BU/Jbl XMMHUYECKOW CBSI3M, BKJIIOUAs MEXMOJIEKYJSPHBbIE, U OCHOBHBIE THUIIBl KPUCTANIMYECKUX
PELIETOK MPOCTHIX BEUIECTB U HOHHBIX COEUHEHUN. 3aTEM CleAyeT MaTepua, pacCKa3bIBaIOIINUM O
3aKOHOMEPHOCTSIX MPOTEKAHNUS XUMUYECKHUX PEAKINI. 31€Ch COUETAIOTCS CBEACHUS U3 XUMUYECKOU
TEPMOJMHAMUKA M XMUMHYECKOM KHHETHKH, IMO3BOJSIOIIME MOHATh, MOYEMY M KaK MPOTEKAOT
XUMHUYECKHE  peaKluu. Cnenyromass  TemMa  Kypca  WIIIOCTPUPYET IpPUMEHEHHE
MOJIYYEHHBIX 3HAHUM O 3aKOHOMEPHOCTSAX MPOTEKAHMSI XMMHUYECKMX PEAKUUN Ha MpakThke. Peub
UJIET O PA3IUYHBIX TUMAX XMMHUYECKHX MPOu3BoACTB. OOcyxaast o0Iue MPUHLIUIB XUMHYECKON
TEXHOJIOTUM U paccMaTpuBasi KOHKPETHBIE MPOM3BOJACTBA, aBTOPHI HE 3a0bIBAIOT U O IMpolieme
OXpaHbl OKpPY)KAIOIIEH Cpenbl, 3HAKOMSAT IIKOJIBHUKOB C HOBBIM IMOJAXOAOM B IPaKTUYECKOM
MPUMEHEHUH XUMUYECKUX 3HAHUM — «3€JeHOW» XuMHel. M3ydeHue mKOIbHOro Kypca XUMUHU
3aBepIIacTCs PAacCKa3oM O NMPUMEHEHWH XMMHMYECKHX 3HAHMH B Pa3IMYHBIX 00JacTAX HAyKd U
TEXHUKH. ABTOPCKHN KOJJIEKTHB IIOCTApaJICd IOKa3aThb BAXKHOCTh IOJYYEHHBIX 3HAHUN U B
MIOBCEHEBHOM JKU3HU. ABTOPBI CTPEMSTCS] MPUBUTH YYalIUMCsl OepeXKHOE OTHOIICHUE K TPUpPOAE
U K OKpYXKaloleMy Mupy, copMHpoBaTh XUMHUYECKHI B3IJIS] Ha BCE, YTO MX OKpY)KaeT, — OT
MPOJIYKTOB MUTAHUS JI0 MAaTEPUATIOB JJIS )KUBOIUCU U CKYJIBITYPHI.

Ilinanupyemble pe3yabTaThl 0CBOCHUS YUeOHOI0 nmpeaMera « XuMHUs)
JInyHOCTHBIE:

1) B chepe oTHOmIEHNH 00ydaromuxces K cede, K CBOeMY 3710pOBbIO, K TTO3HAHUIO ce0sl: —
MPUHATHE W peaju3allMi0 IICHHOCTEW 3J0pOBOro M 0Oe30macHOro oOpa3a KH3HH, OEpeKHOE,
OTBETCTBECHHOC U KOMIICTCHTHOC OTHOIIICHUEC K CO6CTB€HHOMY (bH3H‘-IeCKOMy U IMCUXOJIOTHYCCKOMY
3JI0POBBI0; — HETPUSITHE BPEIHBIX MMPUBBIYCK: KYPEHUS, YIOTPEOICHUS alIKOTOJIsI, HAPKOTHUKOB;



2) B cdepe OTHONICHHH OOYYalOUIUXCS K OKpPYKAloIIeMy MHPY, K KHUBOW TNPUPOJE,
XYJO’KECTBEHHOM KyJIbType: — MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH, 3HAUUMOCTh HAayKH, TOTOBHOCTh K HAYYHO TEXHHYECKOMY TBOPUYECTBY, BlIaJicHHE
JIOCTOBEPHOM MH(pOpMaIKel 0 MePeOBbIX TOCTHKEHUSAX M OTKPBITUSX MUPOBOI M OT€YECTBEHHOU
HayKH, 3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa U 00IECTBa; — IOTOBHOCTH
U CrOoCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha MPOTSDKEHUHM BCEH JKU3HU;
CO3HATENIbHOE OTHOILIEHHWE K HENpephlBHOMY 00pa30BaHHI0 KaK YCIOBHIO  YCIIECLIHOM
npo(hecCHOHANFHOM W OOIIECTBEHHON NEATENhbHOCTH; — JKOJOTHYecKas KYyJIbTypa, OepexHoe
OTHONIEHHE K POAHON 3emiie, MpUpPOIHBIM OorarctBaM Poccuu M Mupa, NMOHMMaHHE BIHUSHUS
COLIMATIbHO-9)KOHOMHMYECKUX TPOIECCOB HAa COCTOSIHHME TPUPOAHOM M COLUUAIBHOM CpE.bl,
OTBETCTBEHHOCTH 32 COCTOSIHHE TPUPOIHBIX PECYpPCOB, YMEHMI U HABBIKOB pPa3yMHOI'O
PUPOIONIOIL30BAaHUS, HETEPINUMOIO OTHOLIEHUS K JEHCTBHUSM, MPHUHOCSIIMM Bpel 3KOJOTUU;
nproOpeTeHne OMbITa SKOJIOT0- HApPaBIEHHON AEATEIbHOCTH;

3) B cdepe oTHomeHUN oOydammmMXcs K TPyay, B cdepe CormuanbHO-3KOHOMUUYECKHX
OTHOILLIEHUN:

— OCO3HaHHBIN BBIOOp Oymyrieit mpodeccuu Kak myTh U CIOCcO0 peann3aluu COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; — TOTOBHOCTH O0yYarOMUXCs K TPYI0BOM MPOopeCcCHOHATBHON AeITEeIbHOCTH
KaK K BO3MOXXHOCTH Yy4yacTHsl B pEUICHHH JHMYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

— NOTPEOHOCTh TPYAUTHCS, YBOKEHHUE K TPYAY U JIOASIM TPYAQ, TPYAOBBIM JOCTHKEHUSM,
JIOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K pa3HbIM BHJAM TPYAOBOU
NEeSITEIbHOCTH.

MeranpeamerHble:

PeryasituBubie YY /I

BelltyCKHMK HayduTes:

- CaMOCTOATEIbHO OMPENENATh LIETH, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHbIE 3aJjaudl B
00pa30BaTeNbHON IeATETPHOCTH U JKU3HEHHBIX CUTYAIUsX;

- OILICHMBAaTh pECypchbl, B TOM UHCJIE€ BpeMs W Jpyrue HemaTepuajbHble PECypChl,
HE00XOAUMBIE /IS TOCTH)KEHUS TIOCTABIICHHON paHee LelH;

- CONOCTaBJSATh HMEIOLIMECS] BO3MOXXHOCTH W HEOOXOOUMBIE JUIsl JTOCTHXKEHUS LENH
pecypcsl;

- OpraHM30BBIBATH J(PQPEKTUBHBIN MOHCK PECYPCOB, HEOOXOAMMBIX MJI JOCTHXKEHHUS
MMOCTaBJICHHOM LIEIIN;

- OIPENENSITh HECKOJIBKO IMyTeH TOCTUKEHUS TOCTABJICHHON 1eJH;

- BbIOMpaTh ONTHUMANBHBIM IyTh JOCTIXKEHUS IeTH C ydeToM 3(P(HEeKTUBHOCTH
pPacxoJ0BaHUs PECYPCOB U OCHOBBIBASICh HA COOOPaKEHUSAX 3TUKHU U MOPaJIH;

- 3a7]aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO OINPEACIIUTbD, YTO 11€JIb JOCTUTHYTA;

- COINOCTABIIATH MOJIYYEHHBIN pe3ynbTaT JesITeIbHOCTH C MIOCTaBICHHOMN 3apaHee Leblo; —
OLIGHUBATh MOCJIEACTBUS JOCTHXKEHUS TIOCTaBICHHON 1EJIN B IEATEILHOCTH, COOCTBEHHOM XKU3HU U
JKU3HH OKpYyXKaromux jroaei. CpeacTBoM GopMUpPOBAHUS PETYIATUBHBIX Y Y [ clTy’KaT TEXHOIOTHS
npoOJIEMHOTO JMajora Ha JTale W3YYeHHs HOBOTO MaTepualia W TEXHOJOTHS OLICHWBaHUS
00pa30BaTeNbHbIX JOCTUKECHHH.

ITo3naBartenbubie YY /I:

BreinyckHUK HAy4dUTCS:

- KPUTUYECKH OLIEHUBATh MHTEPIIPETUPOBATh HH(DOPMALIUIO C PA3HBIX TTO3HIIHIA;

- pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHS B MH()OPMALIMOHHBIX HUCTOUHUKAX;

- HCIOJb30BATh Pa3MYHbIE MOJEIbHO-CXEMaTHYECKUE CpPEJCTBA ISl TpEICTaBICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX UCTOYHHUKAX MTPOTUBOPEUHIL;

- OCYIIECTBIIATH Pa3BEPHYThIN HHPOPMAIIMOHHBIN MOUCK U CTABUTHh HA €T0 OCHOBE HOBBIC (yueOHBIE
U TIO3HaBaTelbHbIC) 3a/1a4H;

- ICKATh U HAXOAUTh 000OIIEHHBIE CITIOCOOBI PEIICHUS 33/1aY;

- TPUBOJUTH KPUTHYECKHE apTyMEHThl KaK B OTHOILIEHUM COOCTBEHHOIO CYXKICHHS, TaK U B
OTHOUIEHUHU IEUCTBUN U CYXIECHHUMN APYroro;



- aHAJIM3UPOBATh U MPeoOPa30BBIBATH IPOOIEMHO-TIPOTHBOPEUHBBIC CUTYAIUU;

- BBIXOJUTh 3a pPaMKH Yy4eOHOTO TMpeAMETa ¥ OCYIIECTBISTH IEJICHANPABICHHBIA IOUCK
BO3MOXXHOCTH IIMPOKOT0 IEPEHOCA CPE/ICTB U CIIOCOOOB JEHCTBUS;

- BBICTpamBaTh HWHAUBHIYAIbHYI0 0O0pa30BaTEIbHYIO TPACKTOPHUIO, YYHTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

- MEHATh W YyJEP’KHUBaTh pa3HbIC MO3UIMU B TO3HABATEIHLHON NEATEIHHOCTH (OBITh YYEHHUKOM W
yuutenem; (GopMyIHpoBaTh 00pa30BaTENbHbBIN 3alpOC U BBIIOJHATH KOHCYJIbTAaTUBHBIE (PYHKIIMU
CaMOCTOSITENILHO; CTaBUTHh MpoOJieMy W paboTaTh HaA €€ PEIICHHEM; YIPaBISITh COBMECTHOU
MO3HABATENIbHON E€ATEIbHOCTHIO U IOTUUHSITHCS).

KommynukaruBubie YV /1

BrinyckHUK Hay4uTCs:

— OCYILECTBJIATH JAENOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMU (Kak
BHYTpPHU 00pa30BaTEIbLHON OpraHU3alliy, TaK U 32 €€ MPe/eIaMHu);

— IPU OCYIIECTBICHUH IPYNIOBON pabOTHI OBITh KaK PYKOBOAMUTENEM, TaK U YICHOM MPOEKTHOM
KOMAaH/Ibl B pa3HbIX POJIAX (T€HEpaTOPOM UAEH, KPUTUKOM, UCIIOJIHUTEIEM, TPE3ECHTYIOIIUM U T.]1.);
— pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO

TOYKY 3pEHUS C UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX M MUCHMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(PIUKTOT€HHbIE CUTYallUU U MPEJOTBPAIIATh KOHMIUKTHI

JI0 UX aKTUBHOMU (ha3bl;

— KOOpPJIMHUPOBATh M BBHINOJHATH PadOTy B YCIOBHUSIX BHUPTYaJbHOTO B3aUMOJCHCTBHUS (MU
COUYETaHUsI PeaJIbHOTO U BUPTYAJIbHOIO);

— COIJIAaCOBBIBaTh IMO3WIUU WICHOB KOMaHIbl B TMpolecce paboTel Haa  oOUMM
IPOJYKTOM/pEIICHHEM;

— IPEICTAaBIATh MYyOIUYHO Pe3yabTaThl UHIMBUAYATbHON U TPYNIOBOM JAESTENbHOCTH, KaK Mepea
3HAKOMOM, TaK U Iepesl HE3HAKOMOM ayJAUTOPHEN;

— noabupaThb MapTHEPOB JiA JEJNOBOM KOMMYHUKALIMM, HCXOJS U3 COOOpakeHUil
pPe3yJAbTaTUBHOCTH B3aUMOJICUCTBUS ,a HE JINYHBIX CUMIIATHIA;

— BOCIIPMHUMATh KPUTHUYECKHE 3aMEUaHMs KaK pecypc COOCTBEHHOTO pa3BUTHS; — TOYHO U €MKO
dbopMyIUpOBaTh KaK KPUTHYECKUE, TaK M OJOOpUTENbHBIC 3aMEYaHUs B aApec APYTruX IoJeH B
paMKax JeJIoBOM U 00pa3oBaTeNbHON KOMMYHHUKAIUMHU, H30erast mpu 3TOM JTUYHOCTHBIX OIIEHOYHBIX
CYXKIECHUU.

IIpenmerHbie:

B pesynprare nzydeHus: yueOHOTo npeaMera «XUMHUs» Ha YPOBHE CPEAHEr0 00I1ero oopazoBaHus
BBIMMYCKHUK Ha 0230BOM YpOBHE HAy4YUTCS:

— pacKphIBaTh Ha MMPUMEPaAX POJIb XUMUH B (HOPMUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI MUpa
U B IMPAKTHYECKOW JEATEIIbBHOCTH YEJIOBEKA, B3aMMOCBA3b MEXKIYy XHUMHEH U JIpyrUMH
€CTECTBEHHBIMU HAayKaMH;

— COIIOCTAaBJISATh MUCTOPUYECKUE BEXU PA3BUTHUS XMMHUHM C MUCTOPUYECKUMU IMEPUOJAMH Pa3BUTHUSA
MPOMBILIUIEHHOCTY W HAyKd JUIs TPOBEICHUS] aHallM3a COCTOSHUSA, IMyTeH pa3BUTUS HAYKH U
TEXHOJIOTHIi;

— aHaJIU3MpPOBATH COCTAB, CTPOCHHE W CBOICTBA BEIIECTB, MPUMEHSISI IMOJOKEHUS OCHOBHBIX
XMMHYECKUX TEOpUM: XMMHUYECKOTO CTPOEHHUS OpraHHuYecKux coeauHeHud A. M. bytieposa,
CTPOEHHUs aTOMA, XMMHYECKON CBSI3H, BJEKTPOJUTHUYECKOM JUCCOLMALMM KHCIOT, OCHOBAaHUW WU
COJIEH, a TaK)K€ yCTaHABJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBA3M MEX]Yy CBOWCTBAMH BEIECTBA U
€ro COCTaBOM M CTPOEHUEM;

— TMPUMEHATH I@paBUja CUCTEMAaTUYECKOW MEXIYHApOJHOM HOMEHKIATYpPbl KakK CpeacTBa
pa3TUYeHUS U UACHTU(DUKAIIMH BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJBI HEOPraHMYECKHMX M OPraHUYECKUX
BEIIECTB KaK HOCUTENeH HHPOPMAIIK O CTPOCHUU BEIIECTBA, €T0 CBOMCTBAX U MPUHAICKHOCTH K
ONpENIETICHHOMY KJIACCY COEIMHEHU;

— OOBACHATH MPUPOIY M CIOCOOBI 0Opa30BaHMUS XUMHUYECKOW CBSI3U: KOBAaJCHTHOW (TOJISPHOM,
HETOJSIPHOM), WOHHOMW, METAJUIMYECKOW, BOJOPOJHON C IENBbI0 ONpeNeNeHUs XHUMHYECKON
AKTUBHOCTH BEIIECTB;



— XapaKTepu3oBaTh (HU3NYECKUE CBOWCTBA HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB H
YCTaHABIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUTMUECKOMN PEIIeTKHY;
— XapakTepu30BaThb 3aKOHOMEPHOCTH B H3MEHEHUU XHMHUYECKHX CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJHBIX COSAMHEHUM, BBICITUX OKCHUIIOB U THIPOKCHJIOB;

— TMPUBOAMTH MPUMEPHl XMMHUYECKUX PEAKIUW, PACKPHIBAIOLUINX XapaKTepHbIE XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX W OPraHMYECKUX BEIIECTB W3YYEHHBIX KIIACCOB C IENBI0 UX
uaeHTU(UKAIMU U 00BICHEHHs 001aCTH MPUMECHCHHS;

— OmpeAensaTh MEXaHU3M peaKIHH B 3aBUCUMOCTH OT YCIIOBUU TMPOBENCHUS pEaKIuu |
MIPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKHUX pPEaKIMil Ha OCHOBE THIA XUMHUYECKOU
CBSI3M U aKTUBHOCTH PEareHTOB;

— YCTaHABJIMBATH 3aBUCHUMOCTb PEAKIMOHHONW CHOCOOHOCTH OPraHUYECKUX COCAMHECHHHA OT
XapakTepa B3aUMHOTO BIMSIHHUS aTOMOB B MOJIEKYJIaXx C LIETbIO MPOTHO3UPOBAHHUS MPOAYKTOB pe-
aKIINU;

— YCTaHaBIIMBATh 3aBHCHUMOCTb CKOPOCTH XUMHYECKON pe- aKIUU U CMEUICHUS XHMHUYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB C LEIBIO OMPEACICHUSI ONTHUMAIBHBIX YCIOBHIA MPOTEKAHUS
XUMHYECKHUX MPOIIECCOB;

— YCTaHABJIMBATh TEHETHYECKYIO CBS3b MEXIY KIacCaMHd HEOPTaHWYECKHX U OPraHHYECKUX
BelIeCTB s OOOCHOBAHMSI MPUHIUIHUAIBHON BO3MOXKHOCTH TOJIYYEHHS] HEOPTaHWYECKUX H
OpPTaHHYECKUX COSIMHEHMI 3aIaHHOTO COCTaBa U CTPOCHUS;

— MoAOUpaTh peareHThl, YCIOBUS U ONpPEAENATh MPOAYKTHl PeaKiui, MO3BOISIONINX Pealn30BaTh
nabopaTopHblE W TMPOMBIIIICHHBIE CIIOCOOBI TONYyYEHUS BAKHEHIINX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB;

— ONpeNeNsTh XapakTep Cpelbl B pe3ylbTaTe TUAPOIH3a HEOPraHWYECKHMX W OPraHHYECKUX
BEIIECTB W MPUBOAWTH NPHUMEPHl THUIPOJM3a BEIIECTB B IOBCEAHEBHOW JKM3HM 4YEIIOBEKa,
OMOJIOTHYEeCKIX 0OMEHHBIX TPOIECCaX U MPOMBIIUICHHOCTH;

— TPUBOAWUTH  MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEakuil B  IPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACATSIILHOCTH OPTraHU3MOB.

— 000CHOBBIBATh MPAKTUYECKOE HCIIOJIb30BAHUE HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB U UX
peakuuii B IPOMBIIUICHHOCTH U OBITY;

— BBINOJHATH XUMUYECKUN 3KCIEPUMEHT MO0 PAaCHO3HABAHUIO M TMOJYYCHHIO HEOPTraHMYECKUX M
OpPTaHMYECKUX BEIIECTB, OTHOCSIIUXCS K PA3IUYHBIM KJIaccaM COCIUHEHHH, B COOTBETCTBHH C
npaBWJIaMd W TpHeMaMu Oe3onmacHod paboThl ¢ XMMHYECKHMH BELECTBAMHU U J1a0OpaTOPHBIM
o0opynoBaHueM;

— TMPOBOJUTH pacueThl HAa OCHOBE XUMHUYECKHX (OpMyN M YpPaBHEHMH peakiuil: HaXOKICHHE
MOJICKYJISIPHOW (OPMYIIBI OPraHUYECKOTO BEIIECTBA IO €ro TUIOTHOCTH W MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB WJIM IO MPOJAYKTaM CTOpaHUs; pacueThl MacCOBOM 10iu
(Macchl) XMMHYECKOTO COSAMHEHHUS B CMECH; pacyeThl Macchl (0O0beMa, KOJMYeCTBa BEIIECTBA)
MPOJYKTOB PEaKIUH, €CJIM OJHO U3 BEUIECTB 1aHO B U30BITKE (MMEET MPUMECH ); PacUeThl MaCCOBOM
Wi OObEMHOH JONM BBIXOAA MPOAYKTAa PEAKIHH OT TEOPETUYECKH BO3MOXKHOTO; PACUETHI
TEIUIOBOTO 3(PdeKTa peaklun; pacyeTbl O0bEMHBIX OTHOLICHUH ra30B MPU XUMUYECKUX PEAKIIHIX;
pacdeTsl Macchl(00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIHH, €CITH OJTHO U3 BEIIECTB JJAHO B
BHJIE pAcTBOPA C ONPEICTICHHON MacCOBOM JT0JIEN PaCTBOPEHHOIO BEIIECTBA;

— HCIMONB30BaTh METOABl HAYYHOTO TMO3HAHWS: AaHAU3, CHHTE3, MOJCITHPOBAHUE XUMUYECKUX
MIPOLIECCOB U SBJICHUN MPU pEIICHUU y4eOHO-HCCIEeI0BATENbCKUX 33/a4 MO HW3YYEHHIO CBOWCTB,
CIocO0O0B TOJIYYEHHUS U PACIIO3HABAHUS OPTAHHYECKUX BEIIECTB;

— BIaJeTh NpaBWJIaMu 0€30MacHOro oOpalleHus C €IKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHUH;

— OCYHIECTBJISATh TIOMCK XUMHYECKOW HMHPOpPMAIMK [0 Ha3BaHUIM, UIACHTUQHUKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIECTB;

— KPUTHUYECKU OLIEHHWBATh U MHTEPIPETHPOBATH XUMUYECKYI0 MH(POPMAIUIO, COIAEPKAIIYIOCS B
COOOIIEHUSX CPEACTB MacCOBOM HHpopMaIuu, pecypcax HTepHETa, HAYYHO-TTOMYISIPHBIX CTaThSIX
C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHONH KOPPEKTHOCTU B LIEJSAX BBISABICHUS OMIMOOYHBIX CYXIACHUN
1 GOpMUPOBAHUS COOCTBEHHOH MO3UIINY;



— HaXOAHUTh B3aUMOCBSI3U MEXIY CTPYKTYpOH W (PyHKIMEH, MPUUUHON U CIEACTBUEM, TCOpUEH U
(akTamu Mpu aHanKU3e MPOOJIIEMHBIX CUTYAIluil 1 000CHOBAaHUM MPUHUMAEMBIX PEIICHUI Ha OCHOBE
XUMHUYECKUX 3HAHUI; — MPEJICTaBIsATh MYyTH PElIeHUsl IiIo0albHBIX MPOOJIeM, CTOSIIMX Mepen
YCJIOBCUCCTBOM, U NICPCIICKTUBHBIX HaHpaBHeHI/Iﬁ PAa3BUTUA XUMHUUYCCKUX T€XHOHOFHﬁ, B TOM YUCIIC
TEXHOJIOTHIl COBPEMEHHBIX MaTEpHalOB C Pa3IN4HON (PYHKIIHMOHAIBHOCTHIO, BO30OHOBIISIEMBIX
HCTOYHHKOB CBIPbA, HepepaGOTKI/I U YTWIN3alUu TPOMBIIIJICHHBIX U GBITOBBIX OTXO0B.

BrIyCKHUK TTOTYYUT BO3MOKHOCTh HAYIUTHCS:

10 kaacc

8bINYCKHUK HAYYUMCA:

— pacKpbIBaTh Ha TMpHUMEpax poiib XMUMHHU B ()OPMUPOBAHMHM COBPEMEHHOW HAay4YHOH KapTHUHBI
MUpAa U B NPAKTUUYECKON MAESITETbHOCTH YeNOBEKa, B3aMMOCBS3b MEXIY XHMHEH W APYyruMu
€CTECTBCHHBIMU HAYKaMU;

— aHaJM3UpOBaTh COCTaB, CTPOCHHE W CBOWCTBA BEIIECTB, NMPUMEHSS TMOJOKEHUS OCHOBHBIX
XUMHUYECKHX TEOPHIl: XMMHUYECKOTO CTPOEHHUsl OpraHMuYecKux coeauHeHuit A. M. byrneposa,
CTpPOEHHSI aToMa, XMMHUYECKOW CBSA3HM, a TaKXKE€ YCTAaHABIMBATh NMPUUYMHHO-CIICCTBEHHBIEC CBS3U
MEKy CBOMCTBAMH BELIECTBA M €0 COCTABOM M CTPOCHHEM;

— TMPUMEHATh TMpaBUjla CHUCTEMATUYECKOM MEXIyHapOJAHONH HOMEHKJIATYpbl Kak CpeAcTBa
pa3TUYeHUS U UACHTU(DUKAIINH BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

— COCTaBIISITh MOJIEKYJISIPHbIE U CTPYKTYpHbIE (OPMYINIbI OpPraHWYeCKUX BEIIEeCTB Kak
HOcHUTENe WHQOpMAIMK O CTPOCHUM BEIIEeCTBA, €ro CBOWCTBAX U TNPUHAJICKHOCTH K
oTpezieIeHHOMY KJIacCy COeTMHEHU;

— OOBSACHATH TPUPOIY U CHOCOOBI OOpa30BaHMSI XUMHUYECKOW CBS3HM: BOJOPOTHOW C IICNBIO
orpezeNieHus XMMUYECKO aKTUBHOCTH BEIIECTB;

—XapaKTepU30BaTh ¢busnueckue CBOWCTBa OpPraHUYeCcKuX BEIIIECTB;
— TMPUBOAUTH TMPUMEPHl XUMHUYECKHUX pPEaKIUil, pacKphIBAIOIIMX XapaKTepHble XUMHYECKHE
CBOMCTBA OPTAHUYECKUX BEIIECTB H3YUYEHHBIX KJIACCOB C IEJIbI0 UX HUACHTU(DUKAIUNA U OOBSICHCHUS
00J1acTH TPUMEHEHNS,

— YCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYeCKHX COCAMHEHUU OT
XapakTepa B3aUMHOIO BJIMSHHUS aTOMOB B MOJIEKYJaX C II€JIbI0 MPOTHO3UPOBAHUS IMPOTYKTOB
peaxuuu;

— YCTaHaBIMBAaThb TE€HETHYECKYIO0 CBSI3b MEXIYy KJlacCaMM OpPraHMYECKHWX BELIECTB IS
000CHOBaHUS MPUHIIUIHAILHON BO3MOKHOCTH TOTYYCHHSI OPraHMYECKUX COCAMHEHHH 3aJaHHOTO
COCTaBa U CTPOCHHS;

— OmpeneNsaTh XapakTep Ccpeabl B pe3yiabTaTe TUIPOJIN3a OPraHWYECKUX BEIIECTB W
NPUBOJIUTH MPHUMEPHI TUAPOJIM3a BELIECTB B TMOBCEIHEBHOW >KM3HU YENOBEKa, OMOJOTHYECKHX
0OMEHHBIX IpoIieccax;

— 000CHOBBIBATh MPAKTUYECKOE HCIOJb30BAHUE OPraHMYECKUX BEIIECTB U HX peakluidl B
MPOMBINIICHHOCTH U OBITY;

— BBINOJHATh XUMHYECKUH HKCHEPUMEHT IO pACHO3HABAaHUIO M TMOJYyYEHHUIO OPraHUYECKUX
BEIIECTB, OTHOCAIINXCS K Pa3MYHBIM KJACCaM COEAMHEHHUU, B COOTBETCTBUU C IMpaBUJIAMH H
npueMaMu 0€30MacHO padOThl ¢ XUMHUYECKUMH BEIIECTBAMU M JIA0OPATOPHBIM 000PYI0BAHHEM;
— TPOBOAWTH pacueThl Ha OCHOBE XWMHUYECKUX (DOPMYNT M ypaBHEHUU DPEaKIUil: HAXOXICHHE
MOJIEKYJISIpHOM (OpPMYJIbI OPraHUYECKOTO BEUIeCTBA MO €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSIIMX B €ro COCTaB WM IO TPOAYKTaM CrOpaHUs; pacueThl MacCOBOUM JOJH
(Macchl) XMMHUYECKOTO COSIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB pEaKIMH, €CIM OJHO M3 BEUIECTB JaHO B H30BITKE (MMEET MPHUMECH); pacueThl
MaccoBOM WM OOBEMHOW [OJNM BBIXOJA MPOAYKTa PEaKIHH OT TEOPETUYECKH BO3MOXKHOTIO;
pacueTsl Macchl (00beMa, KOJTMUECTBA BEIIECTBA) MPOIYKTa PEAKLUH, €CIIM OJHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONpPEACICHHONM MacCOBOM  JIOJEH  pACTBOPEHHOI'O  BEIECTBA;
— HCIONB30BaTh METOJbl HAYYHOTO IO3HAHUS: aHalIW3, CHHTE3, MOJCIHPOBAHUE XHUMHUYECKUX
MIPOLIECCOB U SBJICHUN MpPU PEIICHUU y4eOHO-HCCIEeI0BATENbCKUX 33/a4 MO HW3YYEHHIO CBOWCTB,
CHOCOOOB MOJYYEHHSI U PACTIO3HABAHUS OPTaHUUECKUX BEIIECTB;



— OCYHIECTBJIAITh TMOMCK XHWMHUYECKOM HWH(OpMAaLUM 1O Ha3BaHUSAM, HJEHTH(UKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB.

11 kaacc

Boinycknuk nayuumces:

— COMOCTaBISTh HMCTOPUYECKHUE BEXHM PAa3BUTHUS XHUMHHM C HCTOPHUYECKHMH MEPHOJaAMHU
pa3BUTHUSI NMPOMBIIUIEHHOCTH W HAyKH JUIS TPOBEICHUS aHajdn3a COCTOSIHMS, MyTed pa3BUTHS
HAyKU U TEXHOJIOTHH;

— aHaJu3upoBaTh COCTaB, CTPOCHHE M CBOWCTBA BEUIECTB, CTPOCHMSI aTOMa, XMMHYECKOM
CBSI3M, JJIEKTPOIUTUYECKON TUCCOLMALMU KHUCIOT, OCHOBAaHUI M COJIEH, a TaKKe€ YyCTaHaBIIMBATh
NPUYHHHO-CJIEICTBEHHBIE CBSA3M MEKIy CBOWCTBAMH BEILIECTBA M €0 COCTABOM M CTPOCHHEM;

— TMPUMEHATh TMpaBUja CHUCTEMATHUYECKOM MEXIyHapOJAHONM HOMEHKJIATypbl Kak CpeAcTBa
pa3uyeHHs U UICHTU()UKALNMY BEIIECTB 10 UX COCTABY U CTPOCHUIO;

— COCTaBJISTh MOJIEKYJISIPHBIE U CTPYKTypHble (OpPMYJIBI HEOPraHMYECKHMX BEIIECTB Kak
HocuTenell wuH(pOpMAlMM O CTPOCHMM BEIIECTBA, €ro CBOMCTBAX M MPHUHAMISKHOCTH K
oTpezieIeHHOMY KJIacCy COeTMHEHU;

— OOBSCHATH TPHUPOLY U CIOCOOBI O0pa30BaHUS XUMHUYECKOW CBSI3M: KOBAJICHTHOM
(MONSApHOM, HEMOJIAPHOM), HWOHHOW, METAUIMYECKOW C TEIbI0 OMpEeiICHUs XUMHUYECKOU
AKTUBHOCTH BEIIECTB;

— Xapakrepu3oBaTh (hU3MUECKHE CBOWCTBA HEOPraHWYECKUX BEUIECTB U YCTaHABJIMBATh
3aBHCUMOCTh (PU3UUECKUX CBOIMCTB BEIIECTB OT THUIA KPHUCTAIIMUYECKOM PELIeTKH;

— XapakTepu3oBaTb 3aKOHOMEPHOCTH B HM3MEHEHMHM XHMHUYECKHUX CBOMCTB MPOCTBHIX BEIIECTB,
BOJIOPOJIHBIX COCIMHEHHH, BBICIIUX OKCHIOB M THIPOKCUIIOB;

— TMPUBOAUTH TMPUMEPHl XUMHUYECKHUX pPEaKIUil, pacKphIBAIOIIMX XapaKTepHble XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKHUX BEIIECTB H3YYCHHBIX KIACCOB C MENbI0 WX UIACHTHPHUKAIUU U
00BsICHEHHS 00JIaCTH TIPUMECHECHUS;

— OmpeAensTh MEXaHU3M pEaKIMH B 3aBUCUMOCTH OT YCIOBHH MPOBEICHUS pEaKIuu U
IIPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKHUX pPEaKIMii Ha OCHOBE THIA XUMHUYECKOU
CBSI3M U aKTUBHOCTH PEarcHTOB;

— YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEaKIUu W CMEIICHHUS XHUMHUYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB C LEBIO OMPEACIICHUSI ONTHUMAIBHBIX YCIOBHIA MPOTEKAHUS
XUMHUYECKHUX MPOIIECCOB;

— YCTaHABIIMBAaTh TEHETHYECKYIO CBSI3b MEXKAY KIAcCaMH HEOPTaHUYECKUX BEIIECTB JUIS
000CHOBaHHS MPUHUMUIHUAIBHON BO3MOXHOCTH TOJIYY€HHUS HEOPraHWYECKUX COCIUHEHHI
3aJJaHHOT'O COCTaBa M CTPOCHMUS,

— mnoadupaTh peareHThl, YCJIOBUA M ONPEAeNATh MPOAYKTHl pPEaKIuil, MO3BOJSIOIINX
peann3oBaTh 1a00OPATOPHBIE U IPOMBIIUICHHBIE CTIOCOOBI TIONYYEHUST BAKHEHIIINX HEOPTAaHUUECKUX
BEIIIECTB;

— OIpeNeNaATh XapakTep Cpeasl B pe3ylbTaTe THIPOIM3a HEOPraHMYECKUX BEIIECTB H
IPUBOIUTH MPUMEPHI THAPOJIN3a BEIIECTB B IPOMBIIIIEHHOCTH;

— T[PUBOAWTH  TNPUMEPHl  OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  pEaKIWid B  MPHPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIILHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HMCIIOJIb30BAaHHE HEOPraHMYECKUMX BEIIECTB M UX pPEaKUUd B
MPOMBIIIIEHHOCTH U OBITY;

— BBIMIOJIHATh XUMHUYECKHI JKCIEPUMEHT MO pPACMO3HABAHUIO W TOTYYCHHIO HEOPTaHHMUYECKUX
BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJlaccaM COEAMHEHUN, B COOTBETCTBUU C IMpaBUJIaMH U
nprueMamu 6e301acHoi paboThl C XUMHUUECKUMH BELIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM;
— TPOBOJUTH PacyeThl MACCOBOM JOJM (MAacchl) XMMHUYECKOTO COEIUHEHUS B CMECH; pPacdeThbl
Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CIU OIHO M3 BEIECTB JaHO B
M30BITKE (MMEET MPUMECH); pacueThl MacCOBOM MJIM OOBEMHOM JOJNH BBIXOJIa MPOAYKTa PEaKIIMH
OT TEOPETHYECKHM BO3MOXHOTO; pacyeThl TEIIoBOro 3¢¢eKkra peakuuu; pacyeTbl 00BEMHBIX
OTHONICHU Ta30B MPU XMMUYECKUX PEAKIMSIX; pacyeThl Macchl (00beMa, KOJMYEeCTBa BEIIECTBA)



MNPOJYKTa peaklUy, €ClIM OJHO M3 BELIECTB JaHO B BUJE PAacTBOpa C OIpeNeeHHOW MacCOBOM
JI0JIeH PaCTBOPEHHOTO BEIIECTBA;

— MHCIOJNb30BaTh METOJbl HAYYHOTO IMO3HAHUS: aHaliW3, CHHTE3, MOJEIMPOBAHHE XMMHUYECKUX
MPOIIECCOB U SIBIICHUU TPU PEIICHUU y4eOHO-HCCIEN0BATEIbCKUX 3a/1a4 M0 W3YYCHHIO CBOWCTB,
CIoco0OO0B MOJIYYEHHUS U PACIIO3HABAHUS HEOPTAaHUUYECKUX BEIIECTB;

— BIQJETh NpaBWIaMHU 0€30MacHOro OOpameHus ¢ eIKUMH, TOPIOYUMH U TOKCUYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBON XHUMMUH;

— OCYIIECTBIISAITh TMOWCK XWMHUYECKOW WH(MOpPMAMM TIO HAa3BaHUSAM, HICHTHPHUKATOpaAM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

— KPUTHYECKHU OILICHMBATh U HHTEPHPETUPOBATH XHUMHUYECKYI0O HH(OPMAILHIO, COJEPKalIYIOCs
B COOONICHMSIX CPEICTB MaccoBOil WHopMaiuu, pecypcax HHTepHeTa, HayYHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LENSX BBISBICHUS OIIMOOYHBIX
CyXKAeHUH u (GopMHUPOBAHHS COOCTBEHHOH MO3HIINH;

— HaxOIWUTh B3aUMOCBS3HM MEXIYy CTPYKTYpod U (QYHKIMEH, NPUUYMHOW | CIEIACTBUEM,
Teopuel u akTaMu P aHATU3e MPOOJIEMHBIX CUTYallid U 0OOCHOBAHHUH MPUHUMACMBIX PEIICHHIA
Ha OCHOBE XMMUYECKUX 3HAHUH;

— TMPEACTaBIATh IMYTH PEIICHUS TJIOOANBHBIX MPOOJIEM, CTOSIIMX Iepell YeIOBEYECTBOM, H
NEPCIIEKTUBHBIX HAIPAaBICHUN Pa3BUTHS XUMHUYECKHX TEXHOJIOTUH, B TOM 4YHUCJIE TEXHOJIOTHM
COBPEMEHHBIX MaTEepUaANOB C Pa3NUYHON (YHKIIMOHATHHOCTHIO, BO30OHOBISIEMBIX HCTOYHHUKOB
CBIPBS, TEpepadOTKU M YTHUIIM3ALMH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

Boinycknuk noayuum 603mM0MCHOCHIb HAYYUMbBCA:

— (bOpMy.HI/IpOBaTB Ieib HUCCIICAOBAaHUA, BBIIBUT'aTh U TMPOBCPATH SKCIICPUMCHTAJILHO
TUIOTE3bl 0 XUMUYECKHX CBOWCTBAX BEIECTB Ha OCHOBE UX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH
BCTYIIATb B XHMMHUYECKHE pPEaKIUU, O Xapakrepe U MPOAYKTaX pa3IM4YHBIX XUMHYECKHUX
pEeaKIuii;

— CaMOCTOATECIBHO IJIaHUPOBATH )41 MMpOBOAUTH XUMHNYCCKHUEC SKCIICPUMCHTBI C
coOmoleHreM TpaBuil O0e30macHO paboThl ¢ BeHIECTBAMH M J1aOOpPaTOPHBIM 00O0PYIOBaHHEM;
— MHWHTCPIPETUPOBATL AJAHHBIC O COCTABC W CTPOCHHUHU BCHICCTB, IIOJYYCHHBIC C IMMOMOIIbBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOJIOB;

— OHNHUCBIBATHL COCTOSIHUC JJICKTPOHA B aTOMC HAa OCHOBC COBPCMCHHBLIX KBAHTOBOMCXAHHWYCCKUX
NpEJICTaBICHU O CTPOGHHMHM aroMa Jis  OOBSICHEHHsS  Pe3yJbTaTOB  CIEKTPaIbHOIO
aHaJIM3a BEIECTB;

—  XapakTepu3oBaTb  pOJb  a30TOCOAEPXAIIUX  TETEPOLUKIMYECKUX  COCAMHEHUH U
HYKJICHHOBBIX KHCJIOT KaK Ba)KHEUIITHUX 6HOJ’IOI‘I/I‘-I€CKI/I AKTHUBHBIX BCIICCTB,
MPOTHO3UPOBATh  BO3MOXKHOCTH IPOTEKAaHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA,
JIC)KAIIUX B OCHOBC NPUPOAHBIX U ITPOU3BOACTBCHHBIX IPOICCCOB.

Conepskanue y4eOHOI0 npeamera
10 KJIACC

(2 u 6 Hedento; écezo 68 u)
BBenenue (14ac)
Meroasl HaydyHOTO TO03HaHUA. VcTouHmku xumuueckor wuHpopmanuu. Habmronenwue,
ONMCAaHMUE, U3MEPEHUE, TUNI0Te3a. HaydHblil SKCIIEpUMEHT.

OcHoBbBI Oprannyeckoi xumuu (7 4acoB)

IlosiBieHHe ¥ pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. IIpeamer u 3HaueHue
OpraHNYEeCKOM XMMUHU. MeCTO U 3HaYE€HHE OPraHUYECKONM XMMUU B CHCTEME €CTECTBEHHBIX HayK.

[TpuunHBl MHOrOOOpa3us OpPraHWYECKHX BEIIECTB. YTJIEPOAHBIM CKEJIeT OpraHuYecKon
MouieKysbl. KpaTHocTh Xxummueckoil cBsizu. OCOOCHHOCTh XMMHMUYECKHX PEAKIMH OPraHMYeCKUX
coenuHeHu. CTpPyKTypHas TEOpUsT OPraHWYeCKUX COCAMHEHUH. XUMHUYECKOE CTPOCHHE KakK
MOPSIIOK COEIMHEHHSI aTOMOB B MOJIEKYJIE COIJIaCHO MX BaJIEHTHOCTH. OCHOBHBIE IOJOKEHUS
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TEOPUU XHUMHYECKOTO CTPOCHHUS OpraHuyeckux coeauHeHuit A. M. ByrtnepoBa. 3aBHCUMOCTH
CBOMCTB BEILIECTB OT XMMHUYECKOI'O CTPOEHUS MOJIEKYJI. MI30Mepust U n30MepHI.

Krnaccudukanus opraHMdeckux coeluHeHui. YTIeBoJopoabl M HX (DYHKIMOHAJIbHBIE
npou3BojHble. [loHsATHE 0 (QyHKIMOHANBHOM rpymme. ['omonorus. IlpuHIMNBI KiaccupuKanuu
OpraHWYEeCKUX CcoeluHeHMl. CucreMaTuyeckas MEXIyHapoAHas HOMEHKJIATypa W IPUHLUIIBI
o0pa3oBaHUS Ha3BaHUN OPTaHUYECKUX COCTUHEHUH.

Jlemoncmpayuu. 1. Paznoxxenue caxapa. 2. Koyekius opraHnyeckux BEIECTB U MaTEpUaoB. 3.
Mogenu opraHuuecKiuX MOJIEKYIL.

Yraesogopoasi (15 yacos)

Ankanpl. CTpoeHHe MOJEKyJIbl MeTaHa. [‘oMonorudeckuil psa  ankaHoB. ['omostorn.
Homenknarypa. M3omepus yriepogHoro ckeiera. 3aKOHOMEPHOCTH H3MEHEHHsI (U3HYECKUX
cBOWCTB. XHMMHYECKHE CBOWcTBa (Ha TMpUMEpe MeTaHa U JTaHa): pEeaKkIUH 3aMEelICHHUs
(raloreHUpoBaHKEe), NETUIPUPOBAHUS KaK CHOCOOBI MOJYYEHHUS BaKHEMIIUX COCIUHEHHH B
OpPraHMYEeCKOM CHHTe3e. [opeHre MeTaHa KakK OJIMH W3 OCHOBHBIX HMCTOYHHUKOB TEIUIa B
IPOMBIIUIEHHOCTH U ObITy. HaxoxneHwe B mpupojie U NpUMEHEHUE ajkaHoB. [lonamue o
YUKTIOAKAHAX.

Aunkenbl. Cmpoenue monekynvl smunena. 1'omonorndeckui psa ankeHoB. HomeHnkiarypa.
H30Mepus yrinepoJHOro CKENeTa U MOJIOKEHUSI KPAaTHOM CBA3U B MOJIEKYJIe. XMMUYECKUE CBOMCTBA
(Ha mpuUMepe ATUJICHA): PEeaKIMU MPUCOCIUHECHHS (TaJOTeHUPOBAHUE, 2UOPUPOBaHUe, TUAPATAIINS,
eudpozanoeenuposanue) Kak cnocol monydeHus: (pyHKIMOHANBHBIX MPOU3BOAHBIX YIIIEBOJIOPOIOB,
ropenus. [lomumepusanus 3TuaeHa Kak OCHOBHOE HaIpaBJIEHUE €ro Ucnoiyib3oBaHusd. [lonustunen
KaK KPYMHOTOHHAXKHBIN NPOIYKT XUMHYECKOT0 Mpon3BoaAcTBa. [I[pruMeHenue sTusneHa.

Ankanuensl U kayuyku. [loHarue o0 ankagueHax Kak yrieBOJOpOAax € ABYMS JBONHBIMU
cBs3amu. [lonmumepuszaius auBuHmIa (OyramueHa-1,3) kak crmoco0 MONMYYeHHs] CHHTETHYECKOTO
Kayudyka. HaTypaibHbIil 1 CHHTETUYECKUIM Kayduyku. Bynkanuzanus kayuyka. Pesuna. [Ipumenenue
Kay4dyKa U pe3UHBI.

Ankubbl.  Cmpoenue  monexynol  ayemunena. ['OMOJIOTMYECKUMH  psii  AJKUHOB.
Homenknarypa. M3omepust yriiepogHOro CKeJleTa M IIOJIOKEHUs KPAaTHOM CBSA3HM B MOJIEKYJIE.
XUMHYECKUE CBOWCTBA (HA NMpUMEpE aleTHJICHA): PEakluH MPUCOCAWMHEHHS (TajoreHHpOBaHUE,
euopuposanue, TUAPATALHSL, cUOPO2AI02EHUPOBAHIe) KaK CIIOCO0 TIOTYUYEHHUs MMOJIMMEPOB U APYTHX
MOJIE3HBIX NPOAYKTOB. ['OpeHne aneTmieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM IS
CBapKH U pe3Ku MeTasuioB. [IpuMeHeHue anerusieHa.

Apenbl. beH30m1 Kak npencTaBUTENlb apOMATHYECKUX YIIIE€BOAOPOAOB. CmpoeHue MoneKynvl
Oenzona. XUMUYECKHE CBOMCTBA: PEaKLUU 3aMelIeHUs (FraIoTeHUPOBAHUE) KaK CIIOCO0 MOTyYEeHHUs
XUMHYECKHX CPEACTB 3alllUThl PAacTEHUH, MpHCOeAUHEHMs (TUIPUPOBAHME) KaK J0Ka3aTeIbCTBO
HeTpeaeabHOro Xapakrepa 6ensona. Peakius ropenus. [Ilpumenenue OGeHsona.

Lemoncmpayuu. 1. bBpoMupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue MeraHa, 3TUJIeHa, alleTUIIEeHaA. 3.
OTHo1ICHUE METaHa, STUJICHA, alleTUIeHa U O€H30J1a K pacCTBOpaM IMepMaHTaHaTa KaJiusi 1 OpOMHOM
Boje. 4. [lonydueHue 3TuiieHa peakuen Ieruaparaluy 3TaHoa, aleTUIIeHa — THAPOIH30M
KapOua KajabIus.

Jlabopamopnwie onvimul. 1. CocTaBieHHEe MOJIENEH MOJICKYIT alKaHOoB. 2. B3anMoaeiicTBie ankaHOB
¢ 6pomom. 3. CocTtaBieHrue MOJCIICH MOJICKYJ HETPEIeTbHBIX COCTMHCHUI.

Koumponvnana paooma Ne 1 «Yeneeooopoowvr»

Kuciiopoa- 1 a3orcoaep:kaiiue opranndeckue coequnenns (34 yaca)

Cruptel. Knaccugukarusi, HOMEHKIATypa, M30MEpUs CHOUPTOB. MeTaHON M 3TaHON Kak
MPEJICTAaBUTENIN TPENEIbHBIX OJAHOATOMHBIX CHOUPTOB. XHMMHUYECKHE CBOWCTBAa (Ha MpuMepe
METaHOJa Hu 3TaHO.Ha)Z BSaHMOHCﬁCTBﬂe C HAaTpUEM KakKk CHOCO6 YCTAHOBJICHHUA HAJIWM4YUA
TUAPOKCOTPYIIBL, PEAKIUs C TaJOreHOBOJOPOAAMU KaK CMoco0 MONy4YeHUs pacTBOPUTENECH,
AcryuJiparanus Kak CHOCO6 MOJIYYCHHA STUJICHA. PeaKI_II/ISI ropCHus: CIIMPTBI KaK TOIIJIUMBO.
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[Ipumenenne metaHosa u 3TaHona. @U3N0NOruHYecKoe ACCTBUE METAHOJIA U 3TaHOJIa HA OPTraHu3M
YeJIOBeKa. DTWICHIJUKOIb U TJIULEPUH KaK MPEICTaBUTENIN PEIeTbHbBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHass peakuys Ha MHOTOATOMHBIE CHUPTBI M €€ MPUMEHEHHE [UIsl PACIO3HABAaHHUS
[JIMLEPUHA B COCTaBE KOCMETHUYECKHUX CpelICTB. lIpakThueckoe NpHMEHEHUE ATHIEHITIMKONS U
[JIMLEPUHA.

@®enon. CtpoeHne MOJeKynbl (eHona. B3aumuoe énusHue amomos 6 MojeKyie ¢heHoua.
Xumuueckue ceolicmea: @3aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM Hampus, OpPOMOM.
[Ipumenenue peHomna.

Anpneruapl. Metananp (hopMalibIeTua) W dTaHATIb (aleTadbICTHl) KaK IMpeACTaBUTEIH
npelenbHbIX  anbaeruaoB. KadecTBeHHble peakIMu Ha KapOOHWIBHYIO TIpynnmy (peakuus
«cepebpsiHorOo 3epkanay, B3aumojeicTBue ¢ ruapokcuaoM menu (II) u ux npumeHeHwe s
OoOHapyXeHHsI TPEECNbHBIX aJbJETUI0OB B TMPOMBIIUIEHHBIX CTOYHBIX BOAAaX. TOKCHMYHOCTH
anpaeruaoB. [Ipumenenue Gpopmanbieruia u aneranbIerua.

KapOoHoBbIe KHCIOTHI. YKCYCHasl KHCIIOTA KaK MPeICTaBUTENb NMPEAEIbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOMCTBa (Ha NpPUMEPE YKCYCHOW KHCIOTBI): PEaKIHHu C
METaJUIAMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHMSIMH U COJISIMM KAaK ITOATBEPKICHUE CXOJCTBA C
HEOpPraHMYECKUMH KUCIOTaMu. Peakius sTepudukanuy Kak croco0 MoJydeHus CIOXKHBIX 3(UpOB.
[Ipumenenue ykcycHOM KucaoThl. [IpencraBienne o BRICIINX KapOOHOBBIX KUCIOTaX.

Crnoxuble 3¢upbl U xupbl. CioxHbIE 3PUPHl KaK TPOAYKTH B3aUMOCHCTBUS KapOOHOBBIX
KHCIIOT €O crnupramu. I[lpumMeHeHune CIOXHBIX dS(QUpoB B THUIEBOH U mapdroMepHOM
MPOMBINIICHHOCTH. JKUPBI Kak CIOXKHBIC 3(QHUPHI TIUIEPHUHA M BBICIIUX KApOOHOBBIX KHCIIOT.
PacturenbHble M JKMBOTHBIE JKHUpBI, WX cOcCTaB. Pacmo3HaBaHHWe pacTUTENBbHBIX >XUPOB Ha
OCHOBaHUU MX HENpeIeNbHOro xapakrepa. Ilpumenenne sxupoB. ['uaponus uinm oMblIIEHHE KUPOB
KaK croco0 MPOMBIIUIEHHOTO MOJYy4YeHHUs! COojeil BBICIIMX KapOOHOBBIX KUCIOT. MbUIA Kak coiu
BBICHIMX KapOOHOBBIX KHCIOT. MoroIue cBOMCTBA MbLIA.

CtpoeHne W CBOWCTBa aMHUHOB. AMHMHBI KaK OpraHWYECKHe OCHOBaHUsA. OCOOCHHOCTH
aHWJIMHA M ero XUMHU4Yeckue cBoiicTtBa. CrocoObl monydyeHue amMuHOB. IloiaydeHue aHWIMHA TO
peakuun H. H. 3ununa. [I[pumenenne aMmuHoOB

AmuHOkHCcHOTHI U Oenku. COoCTaB M HOMEHKJIATypa. AMUHOKHCIOTHI Kak aM(pOTEpHbIE
opranuyeckue coeauHeHus. IlentmaHas cBs3b. buonornueckoe 3Ha4Y€HHE O-AMHUHOKHCIIOT.
OObnacTu MpUMEHEHUs] aMMHOKHUCIIOT. benkn kak mpupozanbie 6uomnonumMepbl. CocTaB U CTPOCHHE
O0enkoB. XWMHUYECKHE CBOMCTBAa OCJIKOB: THIAPOJN3, NeHarypauus. OOHapyKeHHe OElIKOB TpH
MOMOIIM Ka4eCTBEHHBIX (LBETHBIX) peakiuii. [lpeBpamieHus O€IKOB THUIIM B OpraHU3ME.
buonornueckne pyHKIIUN OCIKOB.

VYraeBoasl. Knaccuduxanus yrneBonos. Haxoxxaenue yriaeBozoB B npupoje. ['moko3a kak
anpaerugocnupt. bpoxkenue riroko3sl. Caxaposza. ['naponus caxapossl. Kpaxman v mesmirono3a Kak
OMoNoTHYecKre TMOJMMEphl. XUMHUYECKHME CBOWCTBA Kpaxmalla U IeJUTIOJIO3bl  (THIOPOJIN3,
KayeCTBEHHasl peaklusi ¢ MOJAOM Ha Kpaxmall U ee MpUMEHEHHue g OOHapy>KeHHUs Kpaxmala B
npoayktax nurtaHus). [IlpumeneHue u  Ouojoruueckas poib yrieBoaoB. Ilonarue 006
MCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEPE alleTaTHOTO BOJIOKHA.

WNnentudukanus oOpraHudecKuX COCOUHEHHWH. ['eHeTHudeckas CBs3b MEXAY KiaccaMu
OPraHMYECKUX COCTUHEHUM. THUIBI XUMUUECKUX PEAKIIMi B OPraHUuYeCKON XUMUHU.

Jlemoncmpayuu. 1. OxucieHue 3TaHoja B ainplerul. 2. KauecTBeHHbIE peakiui Ha MHOTOATOMHBIE
crupThl. 3. PactBopuMOCTh (heHOIa B BOJIC TIPH OOBIYHOM TeMIiepaType U MPH HarpeBaHHH.

4. Ocaxnenue (peroma u3 pacTBopa peHossATa HaTPHUs MO ISHCTBUEM YTIJIEKUCIIOTO rasa.

5. KauectBennble peakiuu Ha enoi. 6. Peakuus cepeOpsiHoro 3epkana. 7. OKUCICHUE TIIOKO3bI
ruapokcugaoM Meau (I1). 8. Peakius anunuHa ¢ 6pomHoit Bomoit. 9. KauecTBeHHas peakius Ha
kpaxmai. 10. Komnekmust amuHokuciot. 11. JlokazaTenbcTBO HamMuus GyHKIMOHAIBHBIX TPYIII B
pacTBopax aMMHOKHUCIOT. 12. PacTBopeHue u ocaxxaenue 6enkoB. 13. [IBeTHbIE peakiuu OSIKOB.
14. 'opeHnue nTUUbEro nepa u MWepCTSIHON HUTH.

Jlabopamopuvie onvimul. 1. CBOMCTBA ATHIOBOTO criupTa. 2. CBOMCTBA IIUIEpUHA.

3. CroiicTBa ykcycHOi kucnoThl. 4. CBoiicTBa OEH30MHON KUCIIOTHI. 5.
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Koumponvnan paboma Ne 2.«Kucnopoo u azomcooepicaujue 0p2anuiecKue 6euiecmen

BbicokoMoiekyIsipHbie BelecTBa (8 yacoB)

[lonsatre o momumepax. MakpomosieKkysa, CTpPYKTYpHOE 3BEHO, CTENEHb IOJIUMEPHU3ALNH,
MoHoMep. [lonmumepuzanusg M NOJMKOHAEHCAMS KAaK METOJAbl IMOJIY4YEHHs IOJMMEpPOB
CoBpemeHHbIe OJIMMepHble MaTepuansl. [InacTMaccsl (MOMMATHIIEH, TOTUIPONIIIEH, OIUCTUPOI,
NOJMBUHUIIXJIOPU/I, TOTUAITUIICHTEpedTaNIaT).

BosiokHa npupogHble, HMCKYCCTBEHHBIE M CHUHTETHYecKHe. Kaydyk NOpuUpOIHBIA H
CHUHTeTHYecKui. Bynkanuzauus kayuyka. Pe3una u 500HHT.

Hemoncmpayuu. 1. Konnexkunu miacTMacc, 3JacTOMEPOB, BOJIOKOH. 2. ['opeHue nemtynouaa.
Jlabopamopnvie onvimul. 1. OTHOIIIEHNE CHHTETUYECKUX BOJIOKOH K PACTBOPAM KHCJIOT U IIEIOYEH.
[IpaxTuueckas padora Ne 1. Pacno3naBanue njiactmacc.

[Tpaktrueckas padota Ne 2. Pacio3HaBaHue BOJIOKOH.

[Tpaktrueckas padota Ne 1. «Pacmo3HaBaHue MIJIaCTMACC)»
[IpakTuyeckas pabora Ne 2. «Pacno3HaBaHuEe BOJIOKOH

O6o6menue 3HaHui Mo Kypcy Opranuyeckasi xumus (3uaca)

11 KJIACC
(2 u 6 Heoenro; écezo 68 u)

BemecTBo (16 yacoB)

Teopernueckne ocHoBbl XxumMuu. CtpoeHue BemiecTBa. CoBpeMEHHass MOJAENb CTPOEHUs
aToMa. DJeKTpoHHas KoH¢urypauus aroma. OcHogHoe U B8030ydcOeHHble COCMOAHUSL aAMOMO8.
Knaccudukanus XUMHYECKHUX O3JIEMEHTOB (s-, P-, d-amemenTh). OCOOCHHOCTH CTPOCHHS
SHEPreTUYecKuX ypoBHeW aToMoB d-3nemeHTOB. [lepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.. Menneneesa. @usnueckuii cMbicn llepuonnueckoro 3akona J[.M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB AJIEMEHTOB M UX COCIMHEHUH M0 MepHoJaM U TPYIIaM.
ONEeKTpOHHas MpUpPOJa XMMHUYECKON CBA3H. DJIEKTPOOTPULATENBHOCT. Buabl XuMu4eckon CBs3u
(koBajIcHTHasi, HWOHHAs, MeETaJUIMYecKas, BOJOPOJHAs) M MEXaHU3Mbl €€ O00pa30oBaHUA.
Kpucrammyeckue u amopdHble BemecTBa. THMBI KPUCTALIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHasi, MOHHAs, MeTa/linyeckas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTATUYECKOM pemeTku. [IpuuuHbpl MHOT00Opa3us BEIIECTB.

Hemoncmpayuu. 1. Paznuansie popmer [leproauaeckoit cucremsl J{. . Menneneesa. 2. Dddexr

Tungans. 3. [lonydeHne v MepeKpUCTAIN3ANNS HOIUIA CBUHIIA («30JI0TOM JTOXKIBY).

4. DNeKTpONPOBOAHOCTb PACTBOPOB 3JIEKTPOJIUTOB. 5. 3aBUCUMOCTb CTEIIEHH 3JIEKTPOIIUTUUECKON
JUCCOLIMAIIMU YKCYCHOM KHUCIIOTHI OT pa3daBiieHus pacTBopa. 6. OnpeneneHne KUCIOTHOCTH CPebl
MIPU OMOIIY YHUBEPCAIBHOTO UHAUKATOPA.

JlaGopaTtopHbie onbITHI. 1. BogopoaHblii moka3aTenb

KontpoabHnas padora Ne 1 no treme «BemecTBo»

Xumuueckue peakunu(19 yacon)

['omorennsie u rereporeHHble peakuuu. CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT
pa3IUUHBIX (DAKTOPOB: MPUPOILI PEATHPYIOMINX BEIIECTB, KOHIICHTPAIIMN PEarupyromux BEIIECTB,
TEeMIIepaTyphbl, IJIOMATU PEAKIIMOHHON MOBEPXHOCTH, HAJTUYMs KaTtanu3aTtopa. Poib karanuzatopos
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B TIPUPOJIC ¥ MPOMBIIIJIEHHOM TPOon3BoACcTBe. OOpaTUMOCTh peakiuii. XMMHUYECKOE paBHOBECHE H
€ro CMEIICHHE O] IEHCTBUEM Pa3INYHbIX (PaKTOPOB (KOHIICHTPAIUS PEareHTOB WM MPOIYKTOB
peaKkiuu, JaBJICHHUE, TEMIIEpaTypa) IJIsl CO3/IaHUs ONITUMAJIBHBIX YCIOBUHN MPOTEKAHUS XUMHUECKHIX
nporeccoB. Jucnepcueie cuctemsl. [loHsATHE 0 Koyumomnmax (30iu, renu). VICTHHHBIE PacTBOPBHI.
Peakiuu B pacTBOpax 3J€KTPOJIMTOB. pH pacTBOpa Kak MOKazaTellb KUCIOTHOCTH cpenbl. [ maponus
coneil. 3HayeHHWe THUAPONIHM3a B OHOJNOTMYECKUX OOMEHHBIX mporeccax. OKUCIUTETHHO-
BOCCTAHOBHUTEJIBHBIC PEAKIIUU B MPHUPOJIE, MPOU3BOJICTBEHHBIX MPOIIECCaX M YKU3HEAEATCIbHOCTH
opranu3MoB. OKHCIUTEIFHO-BOCCTAHOBUTEIBLHBIE CBOWCTBA TMPOCTHIX BEIIECTB — METAUIOB
IJIABHBIX ¥ TOOOYHBIX MOATPYII (MEIb, )KEJIe30) K HEMETAJIOB: BOJIOPO/Ia, KUCIOPO/1a, TAJIOTEHOB,
cepel, a3ota, (ocdopa, yriepoma, kpemuHus. Koppo3us MeTamuioB: BHIBI KOPPO3WUH, CIOCOOBI
3aIIUTHI METAIIOB OT KOPPO3UHU. DJIEKTPOJIU3 PACTBOPOB M pacIuiaBoB. [IprMeHEHHE IEKTpOIH3a B
MIPOMBIITUICHHOCTH.

Hemoncmpayuu. 1. Ilpumepsl peakiuit HOHHOTO 0OMEHa, UAYIINX ¢ 00pa30BaHUEM OCaJlKa, Ta3a
WIN BOJBI. 2. MeTHO-IIMHKOBEIN raJbBaHUYECKUIH DJIEMEHT.

Jlabopamopnwie onvimul. 1. llpu3HaKu TPOTEKAHUS XUMUYECKUX pEaKuid. 2. Y CIOBUS MPOTEKaHUS
peakiuit noHHoro oomena. 3. KauectBennsie peaknuu. 4. OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIC
peaxuuu.

IIpakTnyeckasi padora Ne 1. PemieHue kauecTBeHHbIX 3aa4.

KontpoabHas padora Ne 2 nmo teMe «XuMH4ecKHe peakimum)

Heopranuveckasi xumus (12 yacos)

Knaccudukanus HeOpraHMYECKHUX BEIIECTB.

OO0mue CBOMCTBAa HEMETAUIOB. XUMHYECKHE CBOMCTBA HEMETANIOB HA TIPUMEPE TrajIOTeHOB.
Hewmeranibl kak TUNIMYHBIE OKUCIUTENU. B3auMoaeiicTBue ¢ MmeTaiiaMu, BOJOPOAOM U JPYTUMU
HeMeTautaMd. CBOMCTBA HEMETAIUIOB Kak BoccTaHoBUTeNe. OOIIie CBOMCTBA METAJUIOB.
XUMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEN. B3anMo1elicTBHE METAILIIOB C
HEMEeTaJlIaMH, BOAOU, KUCIIOTAMH M pacTBOpaMu cosieil. MeTasisl B Ipupoe.
DneKTpOoXUMHUYECKUH psa HanpspkeHuid MetaisioB H. A. bekerosa. [lonydenue Meramios.
Meramnyprusi. CuiaBsl.

Koppo3zus MeTaimioB Kak OKUCIUTETbHO-BOCCTAHOBUTENBHBIN Tporiecc. CIIocoObI 3aIUThI
METAJVIOB OT KOPPO3HH.

Jlemoncmpayuu. 1. B3aumonelictBue OpOMHOM BOJBI ¢ MOAMIOM Kanus. 2. B3aumopeicTBue
aTIOMUHMS ¢ HojoM. 3. B3aumopeiicTBue Menu ¢ KOHIICHTPUPOBAHHOM a30THOM KHUCIOTOU. 4.
AlnroMoTepMus.

Jlabopamopnwie onvimol. 1. O3HaKOMIJICHHE CO CBOMCTBAMU HEMETAJUIOB. 2. BEITECHEHHE TallOreHOB
M3 pacTBOPOB uX cojieid. 3. O3HaKOMJIEHME CO CBOMCTBAaMHU METaNIOB M cruiaBoB. 4. Okpacka
MJIAMEHU COJIIMHU METAJLJIOB.

IIpakTyeckas padora Ne 2. [losrydyeHne MeJHOro Kynopoca.
HayuHble 0CHOBBI XUMHYeCKOro npoussoactsa (10 yacos)

CkopocTh XMMHUYECKOM peakuuu. PakToppl, OT KOTOPBIX 3aBHCUT CKOPOCTb PEaKLHH.
O6parumbie peaknun. Xumuueckoe paBHoBecue. [Ipuarun Jle [arenve. Karamus. I[TpuHiumnsn
XUMHYECKOr0 IIPOU3BOJACTBA HAa INPUMEpPE INPOU3BOJACTBA CEPHOM KHUCIOTHL. I[Ipupoassiii ra3 u
pasButue >HepreTuxu. [leperonka u kpekunr Hedptu. KokcoBanue yris. Bomoponnas sHepreTuka.
[lepcrieKTUBBI pa3BUTUSI XMMHUYECKOW HAyKHM M XMMHUYECKOTO NMPOU3BOACTBA. XUMHs U Mpodiema
OXPaHbI OKPYKAIOIIEH CPEeIbI.

Hemoncmpayuu. 1. 3aBUCUMOCTb CKOpPOCTH pEaKUUU OT IPUPOABI BELIECTB Ha IpPUMEpPE
B3aUMOJICHCTBUSL PACTBOPOB pPA3JIMYHBIX KHUCJIOT OJMHAKOBOM KOHLEHTpAalMUd C OJWHAKOBBIMHU
Kycoukamu (TpaHyjldaMu) IIMHKAa M OJMHAKOBBIX KYCOYKOB DPa3HBIX METAJIOB (MarHusi, IMHKAa,
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JKere3a) ¢ pacTBOPOM COJITHOM KHCIOTHL. 2. B3ammojeilcTBue pacTBOPOB CEPHOM KHCIOTHI C
pacTBopaMu THOCYyJIb(haTa HATpUS pPa3IWYHOM KOHIEHTpAaLMU W TemmepaTrypbl. 3. Monenb
kumsmero cinos. 4. PasnokeHue mepokcuaa BOAOpPOAa €  TOMOIIbIO HEOPraHUYEeCKHX
KaTaJn3aTOPOB M MPUPOIAHBIX 0OBEKTOB, COJEPKAIINX KaTanasy.

Jlabopamopnvie onvimul. 1. CKOPOCTh XUMHUYECKON peakiiuu. 2. XUMHUYECKOE PAaBHOBECHE.

Tema 5. Xumus B xu3Hu 1 odmectse (11yacos)

Hayunple meTonpl mo3HaHus B XuMHUH. Mcrounumkm xumuyeckod wuHbopmamnuu. [lomck
uH(pOpMallMi TO Ha3BaHUSAM, HJEHTHU(UKATOpaM, CTPYKTYpHBIM ¢opmynaM. MopaenupoBaHue
XUMHUYECKHUX TPOLIECCOB U SIBICHUM, XuMUYecKuu aHamu3 Y cuHme3 KaK METOJAbl HAyYHOI'O
MIO3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, (pepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC BOJBI.
[TpoGiieMbl, cBsA3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpernapaToB. BpeaHble NPUBBIUKU U
dakTopsl, paspylalomue 340poBbe (KypeHHE, YIOTpeOJieHHEe aJIKOroyisg, HapKOMaHUs).
PanmonansHoe utanue. Iluwesvie 0obasku. OCcHOBbl NUULEBOT XUMULL.

XvMUs B TIOBCEHEBHOHM XU3HU. Moromme u guctanme cpenactsa. Cpeocmea 6opvowul ¢
ObIMOBLIMU HACEKOMBIMU: penellienmsl, uncekmuyuovl. CpeacTBa JUYHOW TUTUEHBI U KOCMETUKH.
[IpaBuna 6e3omacHOil pabOTHI C €AKMMM, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMUH.

XuUMHSL U CeNbCKOE XO3siCcTBO. MuHepaibHble M opraHudeckue ymoopenus. Cpencrtsa
3alIUThl PACTCHUU.

Xumus U 3Hepretuka. [IpupoaHsie UCTOYHUKH yriaeBoAoponoB. [IpupoaHslli U MOMYTHBIN
He(TSHOM Ta3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HePTH U ee mepepadoTka. HedrenpoayKThl.
OxraHoBoe umncino OeH3uHa. OxpaHa OKpykKalomed cpensl npu HedTenepepaboTKke U
TPaHCTIOPTUPOBKE HEPTEMPOAYKTOB. ANBTEPHATUBHBIE HCTOYHUKH SHEPTUH.

Xumust B crpoutenbcTBe. lLlement. beron. IlomGop oONTHUMAambHBIX CTPOUTEIHHBIX
MaTepHUaJoB B IPAKTUYECKOMN AESITEIBHOCTH YEIOBEKA.

XuMust ¥ 3K0JOorus. XUMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl U €ro MOCIEACTBUA.
Oxpana rugpocdepsl, mouBbl, aTMOchepbl, GIOphI U PayHbI OT XUMUYECKOTO 3arps3HEHUS

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO C MHHEPAJTLHBIMU YIOOPEHHUSIMHU U U3YYCHHUE UX CBOWCTB.
2. Motomue cpeacTsa.
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TemaTH4yeckoe MUIAHMPOBaHUE Y4eOHOT0 MPeIMeTa.

No Komeerso B tom uncne
n/n Tema HpaKTI/I‘-IeCKI/IG KOHTPOJIbHBIC
Hacos ypoxH paboTsl paboTsl
10 kmacc
1 | Beexnenune 1 1 - -
2 | OCHOBHBIE OPraHUYECKON XUMUHU 7 7 - -
3 | YrueBomopos 15 14 - 1
4 Kuciopon- u a30TCoIepIKaIIne 34 33 i 1
OpPraHUYECKUE COCTMHCHUS
5 | BBICOKOMOJIEKYJISIDHBIE BELIECTBA 8 6 2 -
5 HNroroBoe moBTOpEHHME MO KypCy 3 )
Oprannueckas XUMHs 3
Bcero 68 64 2 2
11 knace
BemiectBo 16 14 1 1
XUMHUYECKUE PEaKIIUU 19 18 1
Heoprannueckast xumus 12 11 1
Hayunble 0CHOBBI XUMHUUYECKOTO
ITPOU3BOJICTBA 10 10
XUMUS B KA3ZHU U O0IIECTBE 11 11
Bcero 68 64 2 2
Uroro 136 128 4 4
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