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AHHOTaNMs K padoyeil nporpamme no xumum 11kmnace

PabGouass mnporpamma pa3paboraHa B COOTBETCTBUM ¢ DeaepabHbIM
roCyapCTBEHHbIM 00Opa30BaTeIbHBIM CcTaHgapToM © [IpumepHOil OCHOBHOM
oOpa3oBarenbHOl mporpamMmoi. YueOnuku k jsuHun YMK O.C. T'aGpuensna
IPOLUIN 3KCHEePTU3y, BKIIOUEHbI B DenepalibHbI MepedeHb M 00ecredyrBaroT
OCBOEHHE 00pa30BaTEIIbHON MPOTrpaMMBbl CpeAHETo 001ero 00pa3oBaHusl.
HopmatuBHO — npaBoBas 6a3a
1. 3akon «O06 obpazoBanuu B Poccuiickoii @enepaunn» ot 29.12.2012 roma Ne
273-D3 (c I3MEHEHUSAMH ¥ TOTIOTHEHUSIMH ).

2. @epgepanbHBI TOCYIapCTBEHHBIH O00pa30BaTENbHBIN CTaHIAPT CPEIHETO
oOmero oOpa3oBaHus, YTBEPKIEHHBIN MpHUKa3oM MuHuctepcTBa o0Opa3oBaHus U
Hayku P® ot 17.05.2012r. Ne413 «O0 yrBepxkaeHuu ¢denepaibHOro
rOCyJIapCTBEHHOI'0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO OOIIETO 0Opa30BAHUS»
(C UI3BMEHEHUSAMH U JTOTIOTHEHUSIMH ).

3. CII 24. 3648-20 «CaHuTapHO-3MUAEMHOJIOTUYECKHE TpeOOBaHUS K
OpraHM3alMsIM BOCHUTaHMS W OOY4YEHHs, OTIbIXa M O3J0OPOBJICHUS JETEed H
mosnonexu» (IlocranoBnenue ['maBHOroO rocyaapCTBEHHOTO CaHUTAapHOIO Bpaua
P® ot 28.09.2020. Ne 28, 3apeructpupoBaHo Muntoctom Poccum 18.12.2020 Ne
61573).

4. TlocranoBienue ['J1aBHOTO roCyIapCTBEHHOrO caHWTapHoro Bpaya P® ot 28
sauBapst 2021 r. N 2 "O06 yrBepxkaeHun caHuTapHbix npasuwin U HopMm CaunlluH
1.2.3685-21 «I'urneHnyeckne HOPMATUBBI M TpeOOBaHUA K OOECIEUEHUIO
0e3onacHOCTH U (M) OE3BPETHOCTH JIJIsl YeJIoBeKa (PaKTOPOB CPEbl OOUTAHUS.
5. YueOnsniit mman MBOY OCII Ne 4 na 2023-2024 yueOHbIH TO/I.

6. Paboune mporpammer mo xumuu mias 10-11 xmaccoB o61meo0pa3oBaTeIbHBIX
yupexaeHuil. [lpenmernas muaus yue6uukoB O.C.I'abpuensn, U.I'. Octpoymosa,
C. A. CnagkxoBa. M3gatensctBo: MockBa «IIpocsemenue», 2019r.

Onucanne MecTa Kypca B y4eOHOM ILIaHe

ABTOpCKas nporpamma o xumuu B 11 knaccax paccuntana Ha 35 4acoB B TOJ.
Cornacuo yaeonomy wiany MBOY OCII Ne 4 Ha nzydyeHue Xumuu B 3a049HOM 11
KJ1acce Bobiiensercs 1 gac B Heaenmo, B ron 34 yaca. Hopma 4acoB cooTBEeTCTBYyET
ABTOPCKOM IIpOrpaMmme.

OO0mme meau 1 3a1a49u
LensMu peanuzalii OCHOBHOW 0O0pa30oBaTEIbHOM MpPOrpaMMbl CPEIHErO
o0111ero oOpa3oBaHusl SBJISIFOTCS:
® CTaHOBJICHUE U PA3BUTHE JUYHOCTU OOYydYaroLIErocs B €€ caMOOBITHOCTH,
YHUKAJIbHOCTH. HEIIOBTOPUMOCTH, OCO3HAHHE COOCTBEHHOMU
VHJABUAYAJIBHOCTH, TOTOBHOCTH K CAMOOIIPEIEIICHHUIO;
® JIOCTH)KEHME BBIIIYCKHUKAMHM IUIAHUPYEMBIX PE3YJIbTAT;
e (opMHUPOBaHHE POCCUNCKON IPaskJaHCKON MIEHTUYHOCTH 00YYarOIIMNXCS;
® COXpaHEHHWE U pa3BUTUE KyJIbTYpPHOIO Pa3HOOOpa3usi M  SI3bIKOBOIO
Hacieaus MHOTOHAaMOHAJIBbHOro Hapoma P®d., peanuszanum npaBa Ha



M3Y4YeHHE POJHOTO S3bIKAa , OBJIAJICHHE JyXOBHBIMH LIEHHOCTSIMH H
KyJIbTYpO MHOTOHAIIMOHAJILHOTO Hapojia Poccuu;
e oOecrnieueHHs] paBHBIX BO3ZMOXHOCTEH MOJyYeHUS] KAYECTBEHHOTO CPETHETO
o01ero oOpa3oBaHus;
e oOecrnieueHHe JOCTUKEHUSI 00yUYalOIUMHKCS 00pa30BaTelIbHBIX PE3YJIbTATOB
B COOTBETCTBUU C TPEOOBAaHUSAMH, YCTaHOBIEHHBIMU CTaHIAPTOM;
® YCTaHOBJICHHE TPEOOBAHMI K BOCIIUTAHUIO U COLMATM3AINH 00YJarOIINXCS;
e o0ecrieueHHEe NPEEeMCTBEHHOCTH OCHOBHBIX 0O0pa30BaTEIbHBIX MPOTPaMM
Ha4YaJIbHOTO  OOIlEro, OCHOBHOIO  OOIEro, CpemaHero  OOIIero,
npodeccroHaabHOTO 00pa30BaHuUS;
® CO3/JaHHE YCIOBHUH ISl Pa3BUTHS M CaMOpean3alid OO0ydYaroluXcs, AJis
dbopmupoBaHus 3JI0POBOTO, 0€301acHOro u AKOJIOTUYECKHU
11eJ1eco00pa3HOro 00pa3a KU3HHU.
Henu u 3apaun
CornacHO 00pa3oBaTeNbHOMY CTAaHJIAPTY IJIaBHBIE LEIH CPEIHEro OOLIEero
o0pa3oBaHUs:
1) ¢opmupoBaHMe LEIOCTHOIO MPEICTaBICHUS O MHpPE, OCHOBAaHHOIO Ha
IpUOOPETEHHBIX 3HAHUAX , YMEHUSAX U CIIOCO0aX AESITENbHOCTH;
2) nmpuoOpeTeHHe OombITa Pa3sHOOOpPA3HON NEATENbHOCTH, ONbITa IO3HAHUA U
CaMOIIO3HAHUS;
3) MOArOTOBKA K OCYIIECTBJIECHUIO OCO3HAHHOIO BBIOOpA MHIMBUIYaJbHOW WIIU
po(ecCUOHANbHON TPAEKTOPHUHU.
bonpmiold BKkJaAg B JOCTHXKEHHME JTHX LENed cpeAaHero ooOmero oOpa3zoBaHUs
BHOCHT M3Y4YCHHE XUMHH, KOTOPOE MPU3BAHO 00ECTICUNTH:
e (GOopMHpOBaHHME  CHCTEMBl  XMMWYECKHX  3HAHMM  Kak  KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTHHBI MUPA;
® pa3BUTHE JIMYHOCTU OOYYAIOUIUXCSA, UX HMHTEUIEKTyalbHOE M HPABCTBEHHOE
COBEpIICHCTBOBAaHUE, (POPMUPOBAHUE y HUX TYMAHUCTUYECKUX OTHOLUECHUN WU
HKOJIOTUYECKH 1I€JIECO00PA3HOrO MOBEACHHUS, B OBITY U TPYAOBOH 1€ATEIBHOCTH;
e BbIPa0OTKY y 00yYaromuxcsi 00IIECTBEHHOW MOTPEOHOCTH B PA3BUTUHM XUMHH
KaK BO3MOXHOM 00J1aCTU MPAKTUYECKON AESATEIbHOCTH;
e (QopmupoBanue ymeHuil  Oe3omacHOro  oOpalieHusT ¢  BEIIECTBAMH,
UCIIOJIb3yEeMbIMU B TTOBCEITHEBHOM JKMU3HHU.
HenasaMu u 3a1a4u y4eOHOI0 Kypca siBJISIIOTCS
1. dbopmupoBanue y 00y4aromuXxcsi BUACTh U TOHUMATh IIEHHOCTh 00pa30BaHMsI,
3HaYUMOCTh XHMHUYECKOTO 3HaHUS IS KaKJOTO 4YEJOBEKa, HE3aBHUCHUMO OT €ro
npo(ecCHOHANBHON  N1eATENbHOCTH; YMEHMHM pa3nuyath (akTel U OLECHKH,
CpaBHHBATh OLICHOYHBIC BBIBOJIbI, BUACTH X CBSI3b C KPUTEPUSIMHU OILICHOK U CBSI3b
KpUTEPUEB C OMNPEIEICHHOW CHUCTEMOM IIeHHOCTeH, (opmynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIMIO;
2. (opmupoBaHue y 00y4aromUXCs LEIOCTHOTO MPEICTABICHUS O MUPE U POJIU
XUMHUHM CO3/IaHUM €CTECTBEHHOHAYYHOW KapTUHBI MHUPA; YMEHUSA OOBSICHATH
OOBEKTBl M TPOLECCHl OKPYXKAIOIIEeH JAEUCTBUTENBHOCTH — TPUPOJHOMH,



COLUMAIIBHOM, KYJBbTYPHOM, TEXHUYECKOU CpPEMbI, UCHOJB3Ysl IS JTOrO
XUMUYECKUE 3HAHUS;

3. mpuobpereHrne 00y4arolMMUCS OMbITa Pa3HOOOPA3HOUM NESITENbHOCTH, OIbITa
MO3HAHUA W CaMOINO3HAHHUA, KIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
MMEIOIIMX YHUBEPCATbHOE 3HAYEHUE I PA3JIUYHBIX BHUAOB ACATEIBHOCTH —
HABBIKOB pelIeHUs] Po0seM, MPUHATHS PElICHUH, TTONCKa, aHaIn3a U 00pabOTKU
uHpopMaIui, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHHM, HaBBIKOB
COTPYIIHMYECTBA, HABBIKOB 0O€30mMacHOr0 oOOpalieHusi C BEMIECTBAMHU B
MTOBCEHEBHOM KU3HU.

OO0mas xapakrepucTuka y4eOHOro Kypca

XKecTkuii ITUMUT BpeMEHHU, OTBEACHHBI Ha HM3yUYEHWH XUMUU Ha 0a30BOM
YPOBHE, U COOTBETCTBUU OOpA30BATEIBLHOMY CTaHAAPTy OIPEACIUIN OTOOp
COJIEpKaHUs Kypca XUMUU;
® COXPaHUTh JOCTATOYHO LEJIOCTHBI M CUCTEMHBIA KypC XUMHUH;
® 0CBOOOJUTH KypC OT U3JUIIHE TEOPETUZUPOBAHHOTO U CIIOKHOTO MaTepuraa;
® MaKCHUMaJbHO COKpPaTUTh Ty OIMCATEIBHYI0 YacTh, KOTOpPas HOCUT Cyry0o
YaCTHBIN XapakTep;

e BKJIIOYHTH B KypC MaTepHua, CBSI3aHHBIM C MOBCEIHEBHON KU3HBIO YEIIOBEKA, C
Oynyield mpodecCHOHATIBLHON ESITeIbHOCTHIO BBITYCKHHUKA, KOTOpass HE HMEET
SAPKO BBIPAXKEHHOM CBSI3U C XUMHUEH.

MeTon00THYeCKO OCHOBOM MOCTPOCHMSI YUEOHOTO COACPKAHUS XUMUM IS
CpeIlHEel IIKOJIBI 6a30BOTO YPOBHS SIBIISICTCA MJI€s] MHTETPUPOBAHHOTO Kypca, HOHE
€CTECTBO3HAHUS, & XUMHUH.

CrpykTypa mpemjiaraéMoro Kypca pemiaeT Tpu MpoOJieMbl WHTErpaluud B
00y4YeHUU XUMHUH:

1) BHyTpHIIpEMETHAs  WHTErpanus y4eOHOTro Kypca JUCHUTUIMHBI «XHUMUSD).
Bnauane (10 xnacc) usyyaercs opraHnuyeckas, 3atem oomias xumus (11 kmacc);

2) MEXINpeIMeTHass MHTErpaius, MOo3BOJSIONIas Ha 0a3e XUMUM OOBEAUHSTH
3HaHus 1o (Qusuke, Ouonoruu, reorpaduu, IKOJIOTUU B €AUMHOE TMOHUMAHUE
npupoAbl, T.€. C(HOPMUPOBATH ULEJIOCTHYIO €CTECTBEHHOHAYYHYI) KapTHHY
OKPY’KaIOLIEr0 MUPA;

3) uHTerpaluss XUMUYECKNX 3HAHUN C TYMAaHUTAPHBIMU TUCIUIUIMHAMU: UCTOPUH,
JUTEPATypOr, MUPOBOM XYJI0KECTBEHHON KYJIbTYpOil. DTO MO3BOJISET CPEICTBAMU
y4eOHOTO MpeaMeTa MOKa3aTh POJib XMMHH B COIMAIBHOU cdepe YeloBeKa T.e.
MOJIHOCTBIO COOTBETCTBOBATH UAESIM 00pa30BATEIBLHOTO CTaHAAPTA.

B pe3yabTaTe u3dyueHust yueOHOro npeamera « XuMHs» Ha YPOBHE CPeIHEr0
001ero o0pa3oBaHus:
BBINYCKHUK HA 0230BOM YPOBHE HAYUYHUTCS:

— packpbIBaThb Ha MOpUMEpax pPoJib XUMUU B (POPMHUPOBAHUU COBPEMEHHOMU
HAay4YHOUM KapTHUHBI MUPA U B MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;

— JIEMOHCTPUpPOBAaTh HAa MpHUMEPax B3aUMOCBSI3b MEXIY XHUMHUEH U JAPYrUMU
€CTECTBEHHBIMU HAYKAMU;



— mnoHuMarth ¢uznyeckuil cmpica Ilepuonnyeckoro 3akona /.M. Menneneena
U Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBONCTB XMMHUYECKHUX JJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT JEKTPOHHOI'O CTPOCHUS ATOMOB;

— OOBACHATH TPUUMHBI MHOrOOOpa3usi BEUIECTB Ha OCHOBE OOMIMX
MPE/ICTaBICHUI 00 UX COCTaBE U CTPOCHUMU;

— TMPUMEHSTH IMpaBUja CHUCTEMATHYECKOW MEXIYHApPOJIHON HOMEHKIATYPbI
KaK CpEJCTBAa pa3jMYeHHs] U WIACHTU(UKAIIMM BEHIECTB MO HUX COCTaBy U
CTPOEHHUIO;

— TPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHMS XHWMHYECKHUX PpEaKIUi Ha
OCHOBE 3HAaHWWA O THMNAX XHWMHUYECKOW CBSI3M B MOJIEKYJIaX pEareéHTOB W HX
PEaKIMOHHOM CITIOCOOHOCTH;

— HCHOJB30BATh 3HAHHMS O COCTaBE, CTPOCHHMM M XUMHUYECKHUX CBOWCTBaxX
BEILECTB ISl 0€30MMaCHOIO MPUMEHEHHUS B PAKTUYECKOU IEATEIbHOCTH;

— BJAJIETh TpaBWIaMU U TpUeMaMu Oe30macHoOi paboThl ¢ XUMHUYECKUMU
BEI[ECTBAMHU U JTAOOPATOPHBIM 000pPYIOBaHUEM;

— YCTaHaBJIMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIHUH U CMEIICHUS
XUMUYECKOTO PaBHOBECHS OT pa3IMYHBIX (PAKTOPOB C IIENIbIO OMNpENeTICHUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX MTPOIIECCOB;

— TIPUBOAUTH IPUMEPHI THAPOJIN3A COJEH B IOBCEIHEBHOM KU3HU YEIIOBEKA;

— TPUBOAUTH TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNd B
PUPOAE, MPOU3BOJCTBEHHBIX MPOIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

— TPUBOAUTH MPUMEPHl XUMHYECKUX PEAKIUNA, PACKPBHIBAIOIIMX OOIIUe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILJIOB,;

— BIAJETh MpaBWIaMU O€30MaCHOTO OOpallleHUs C €IKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMUU;

— OCYWIECTBJISITh MOUCK XUMHYECKOM WHGOpMalMM 10  Ha3BAHUSIM,
uaeHTUdUKaTOpaM, CTpYKTYpPHBIM (DOpMyJiaM BEIECTB;

— KPUTHYECKH OIICHHBATh W WHTEPIPETUPOBATH XUMHUYECKYIO0 WH(OpMaIuio,
COJEpKallylocs B COOOILEHUSAX CPEACTB MaccoBOW HMHGpOpMaLUH, pecypcax
HNHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThsIX C TOYKHU 3PEHUS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B INEJSX BBISABJICHHS ONMIMOOYHBIX CYXXKIEHUH M (POPMUPOBAHUS
COOCTBEHHOM MO3UINH;

— TMPEACTaBIATh MYTU PEUICHHs TI00aIbHBIX MPOOJIEM, CTOSIIHMX TEpen
YeJIOBEYECTBOM: DKOJOTUUECKUX, SHEPreTUYECKUX, CHIPhEBBIX, U POJIb XUMHUH B
pEeUIeHUH 3TUX MPOOJIEM.

BoinyckHuK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThCS:

—  HUCIOJIb30BaTh METOJIbI HAYYHOTO MO3HAHMS TMPH BBHITOJHEHUH MPOEKTOB U
y4eOHO-UCCIEeI0BATENbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOIYYEHUS U
pacno3HaBaHusl HEOPraHMYECKUX BEIIECTB;

— OOBSCHATH TPUPOLY € CHOCOOBI O0pa3oBaHUS XUMUYECKOW CBSI3U:
KOBAJICHTHOU (TIOJISIPHOM, HEMOJIAPHOW), HOHHOM, METAINTIMYECKOU, BOJOPOAHON —
C LEJBIO ONPEEICHUS XUMUUECKON aKTUBHOCTHU BEIIECTB;

— YCTaHABIIMBAaTh B3aWMOCBSI3U MEXAy (akKTaMu W TEOpHEH, MPUIMHOU U
CJICICTBHEM TIPU aHAJIN3€ MPOOJEMHBIX CUTyaIluii 1 0OOCHOBAaHUU TPHUHUMAEMBIX
pelIeHn Ha OCHOBE XUMHUYECKNUX 3HAHUU.



OO0wmas xapakTepucTuka y4eO0HOro Kypca

OTBenleHHOE BpeMs Ha M3YYEHUU XUMUU Ha 0a30BOM YpOBHE, U COOTBETCTBUU
o0pa3oBaTeIbHOMY CTaHJAPTY OMPEETUIN OTOOP COJIep KaHUs Kypca XUMUU;
® COXPaHUTh JOCTATOYHO LEJIOCTHBIA M CUCTEMHBIA KypC XUMHUH;
® 0CBOOOJUTH KypC OT U3JHUIIHE TEOPETUZUPOBAHHOTO U CIOKHOTO MaTepuania;
® MaKCHUMaJbHO COKPAaTUTh Ty OINHUCATEJIbHYIO 4YacTh, KOTOpas HOCUT CYyTy0o
YaCTHBIN XapaKTep;

e BKJIIOUYHUTh B KypC MaTepua, CBSI3aHHbBIN C MOBCEAHEBHON KU3HBIO YEIIOBEKA, C
Oynyieid mpo@ecCHOHATIBHON ESITeIbHOCThIO BBITYCKHHMKA, KOTOpass HE HMEET
SAPKO BBIPAKEHHOU CBA3U C XUMHUEN.

MeTo1010rH4ecKoii OCHOBOM MOCTPOCHUSI YYEOHOTO COAEpKaHUS XUMHUU JIJIs
CpeaHel MIKOJIbI 0a30BOT0 YPOBHS SIBJISAETCS UJI€s] MHTETPUPOBAHHOTO Kypca, HOHE
€CTECTBO3HAHUS, & XUMHUH.

CrpykTypa mpemjiaraéMoro Kypca pemiaeT Tpu MTpoOJieMbl WHTErpaluud B
00y4YeHUU XUMHUH:

1) BHyTpHIIpEAMETHAs  WHTETrpaIs Y4eOHOTro Kypca JUCIUIUTHHBI «XHUMUSD).
Brauane (10 xiacc) usyuaercs opranuyeckas, 3atem oobmias xumus (11 kmacc);

2) MeXnpeIMeTHas WHTErpanus, Mo3BOJsIoNmas Ha 0a3e XUMUU OOBEAUHSTH
3HaHMS 10 (usuke, OUONOTUHU, Teorpapuu, SKOJIOTUU B €AMHOE TOHMMAHHE
npupoasl, T.6. CcHOpMUPOBATH IIEJIOCTHYIO €CTECTBEHHOHAYYHYI) KapTHUHY
OKPY’KaIOLIEro MUpa;

3) uHTEerpauss XMMUYECKNX 3HAHUN ¢ TYMAHUTAPHBIMU TUCLHUIUIMHAMU: UCTOPUH,
JUTEPATYPOU, MUPOBOU XYJI0’)KECTBEHHOM KYJIBTYpOU. DTO MO3BOJISET CPEACTBAMHU
y4eOHOro MpeaMeTa MoKazaTh pojb XMMHUHM B COLMAIBHOM cdepe 4deroBeKa T.€.
MOJIHOCTHIO COOTBETCTBOBATH UAESIM 00pa30BaTEILHOTO CTaHIAPTA.

Ocol0eHHoOCTH copep:kaHus 00y4eHUS] XUMHHU

OcoOEHHOCTH COJEp)KaHUM XHUMHUH B cpefHeil (MOJIHOM) IIKOJe 0O0YCIOBICHBI
cnenuuKol XUMHUHM KaK HAyKH U MOCTaBICHHBIMH 1iefisiMu. [loaTomy B padoueit
MpOrpaMMe IO XMMUH OTPAXKEHbI OCHOBHBIE COJIEPKATEIbHbIE JTUHUU:

o «BemecTtBo»- 3HaHHS O COCTaBE U CTPOCHUU BEIIECTBA, MX BaKHEHIIUX
(bU3NYECKUX U XUMHYECKUX CBOMCTBAX, OMOJIOTHUUECKOM JICHCTBUM.

o «XHUMHUYECKAs peaKIus»- 3HaHUS 00 YCJIOBUAX, B KOTOPBIX MPOSIBISIOTCS
XUMHUYECKHE CBOWCTBA  BEIIECTB, CIOCO0AX  yOpaBiIEHUS XUMHUYECKUMU
IIPOLIECCAMH.

o «lIpuMeHeHue BEHIECTB»- 3HAHUA M OMNBIT MPAKTHUECKON JEATEIBHOCTH C
BEII[ECTBAMH, KOTOpPbIE HAMOOJIeEe YacTO MCIOJIb3YIOTCS B TOBCEAHEBHOM JKHU3HH,
IIMPOKO HCHOJIB3YIOTCSI B MPOMBIIUICHHOCTH, CEIbCKOM  XO3SIMCTBE, Ha
TPAHCIIOPTE.

e (JSI3pIK XUMUK»- CHCTEMA MOHATUH XHMHM WU TEPMUHOB, HOMEHKIATYpA,
xumudeckue GopMmysibl W ypaBHEHMs, MpaBuia TmepeBoja HH(opMmanuu c
€CTECTBEHHOTO SI3bIKA Ha A3BIK XUMHH U 0OPATHO.



B cootBerctBun ¢ ®I'OC OOO Bbigenstorcs 3 rpynnbl YHUBEPCAIbHBIX
yueOHbIx nercteus (YY]I).
JIuunocmmuuie pezynvmamol:

- B IIEHHOCTHO- OPUEHTAIIUOHHON chepe — 0CO3HAHME POCCUMCKON IpakTaHCKOU
UJCHTUYHOCTH, MaTPUOTU3MA, YYBCTBO TOPJIOCTH 32 POCCHUUCKYIO XHMHUYECKYIO
HayKy;

- B TpyAoBoi cdepe — comoenocms K OCO3HAHHOMY BBIOOpPY JalibHEHIIEH
o0pa30BaTeIbHON TPACKTOPUHU WA TPYIOBOU NEATEIHHOCTH;

- B TIO3HABaTEIbHOW (KOTHUTHBHOW, HWHTEIUIEKTyalbHOW) cdepe - YyMeHue
YIOPABJISATH CBOEH MO3HABATEIBHOUN AESATENBHOCTBIO, 20MO8HOCMb U CHOCOOHOCMb
K 00pa30BaHUIO, B TOM YHCIIC caMo00pa30BaHUIO, HAa TIPOTSHKEHUE BCEH
YKW3HU; CO3HATEJIbHOE OTHOIIEHUE K HEMPEPhIBHOMY 00pPa30BaHUIO KaK YCIOBUIO
yCHeuHou npoecCUOHaAIbHON U 0OIIIECTBEHHON JIEATEIbHOCTH;

- B chepe cOepexeHUs] 3I0pOBbS — HPUHAMUA U pPeanu3auus 1ICHHOCTEH
3I0pOBOTO0 W 0Oe3omacHOro oOpa3a >KU3HU, HENPHUSITHE BPEIHBIX IPUBBIYCK
(KypeHus, yHOTpEOJICHHsSI aJIKOroJig, HApPKOJIOTHYECKUX U HAPKOTUYECKUX
BEILECTB.

Memanpeomemmnvie pe3yibmamsl  0C60EHUA  GbINYCKHUKAMU  CPeOHell
(nONHOIL) WKONBL KypCa Xumuu:

- UCNOIb306aHUEe YMEHUN U HaBBIKOB PpA3JIMYHBIX BHUJOB JESITEIBHOCTH,
MPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUSA (CHCTEMHO- WH(OOPMAIMOHHBIN
aHanu3, HaONIOJEHUE, U3MEpPEHUE, MPOBEACHUE HKCIIEPUMEHTa, MOJAEIUPOBAHUE,
uccleoBaTeNbckas — JACSITENBHOCTh)  JUISI  W3YYEHHS  Pa3JIMUHbIX  CTOPOH
OKpYKaIOIIEH JeUCTBUTEIBHOCTH;

- 61a0eHue OCHOBHBIMU WHTEJUICKTyIbHBIMU oOlepauusiMu: GHopMyJIUpOBKa
TUIIOTE3bl, aHallu3 M CHHTE3, CpPaBHEHUE U CHCTeMaru3aius, o000IIeHue u
KOHKpETU3aIHs, BBISIBJICHUE IPUUMHHO- CJICJICTBEHHBIX U IMMOUCK aHAJIOTOB;

- no3HaHue OOBCKTOB OKPYKAIOIIEr0 MHUpa OT OOIIero uepe3 0CoOCHHOE K
CAMHUYHOMY;

- yMeHue TCHEPUPOBATh UJIEU U OMNPEACNATh CPEACTBA, HEOOXOAUMBIE MU HMX
peanu3aiuu;

- yMeHue ONPENENATh INENM U 33Ja4dl JIeITeIbHOCTH, BBIOMPATh CpEACTBa
peanu3aiuy eI U MPUMEHATh UX Ha TPAKTHKE;

- UCNONB306aHUE PABTUYHBIX HMCTOYHUKOB JUISl TOJIYYEHUS XUMHYECKOU
nH(OpMaIUH, IOHUMAaHUE 3aBUCUMOCTH COACpPKaHUS U (POPMBI MpeACTaBICHUS
nH(OPMAITUH OT 1eJICH KOMMYHHUKAIIUN U aJpecara;

- yMeHue NPOYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NEATCIbHOCTH, YYWTHIBATH TIO3HUIIMM JPYTUX YYAaCTHUKOB  JCATEIHHOCTH,
s PexkTUBHO pa3peniaTh KOHPIUKTHI;

-20MOBHOCMb U  CHOCOOHOCMB K  CaMOCTOSITENBHOW  WH(DOPMAIMOHHO-
MO3HABATEIILHOM JIEATETLHOCTH, BKIIIOYAsi YMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX
WCTOYHUKAX WH(POPMAIUHA, KPUTUYECKH OICHUBaTh MW WHTEPIPETUPOBATH
nH(OPMAITHIO, TIOJIYIaeMYI0 U3 PA3THYHBIX HCTOYHUKOB;

- yMeHue VCTOJb30BaTh CPEeICTBAa WHMOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX B
pEeIIeHNY KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a7ad C



coOo/iIeHneM TpeOOBaHUN OSPrOHOMUKH, TEXHHUKU O€30MaCHOCTH, THUTHUCHBI,
pecypcocOepexeHus, MPaBOBbIX W ATUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0€30IIacCHOCTH;
- 61a0eHue SI3BIKOBBIMU CPEACTBAMH, B TOM YHCIIC W SI3bIKOM XMMHH — YMCHHE
SICHO, JIOTHYHO U TOYHO HM3J1araTh CBOIO TOYKY 3pEHUS, HCIIOJIb30BaTh aJCKBATHBIC
SI3BIKOBBIE CPEJICTBA, B TOM YHCJIC M CUMBOJIBLHBIC (XUMHUECKHUE 3HAKH, POPMYIIBI U
YpaBHEHHUS).

IIpeaMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIias U HeopraHuyeckas

XUMUSD OTPaXKaroT:
c(hOpPMHUPOBAHHOCTh NPEACTaBICHUMU: O XHMHUYECKOU

COCTaBJISIIONIEH  €CTECTBEHHO-HAyYHOM KapTUHBI MHUpA, POJU XUMUH B
MO3HAHUU SIBJICHUI IPUPOJIbI, B dbopMUpPOBAaHUM  MBIIUICHUS U

KYJbTYpbl JUYHOCTH, €€  (PYHKIHOHAIBbHOU TPaMOTHOCTH,
HEOOXOJIMMOW Uil  pELICHHS MPAKTUYECKUX 3aJa4 W IKOJOTUYECKH
000CHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHON Cpeie; BIaJeHUE
CUCTEMOM XUMHYECKUX 3HAHUW, KOTOpAs BKJIIOYAET: OCHOBOMOJIATAIOIINE
HOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- 3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBI  00BEM, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIIHHOCT, CTEICHb OKHCJICHHS, XHMUYECKas CBSI3b
(KoBaJIcHTHas, HWOHHAs, MeTaJUIMYecKas, BOJOPOJHAsA), KpHUCTaJUTHYECKas
peIIéTKa, TUIIBI XUMUYECKUX PEAKILHM, PaCTBOP, IJIEKTPOJUTHI, HEAIEKTPOJIUTHI,
AIEKTPOJIMTHYECKAS TUCCOLIMAITUS, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh

XUMUYCCKOU peakiuy, XHUMHYECKOE PaBHOBECHE); TEOpUH

u 3aKOHBI (Teopus AIEKTPOTUTUIECKON JTHACCOIHAIINH,
nepuoanuecknii 3akoH .M. MenaeneeBa, 3aKOH COXPaHEHUSI MAacChl BEILIECTB,
3aKOH COXpAHEHUsS M TMPEBpaIlCHUs DSHEPTUU TMPU XUMHYECKUX PEaAKIUsX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHHM, MHUPOBO33PEHUECKHUE 3HAHMS,
JIe)KAIME B OCHOBE ITOHMMAaHMUS TMPUUYMHHOCTU M CHUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTHYECKHE CBEICHHUSI O CBOMCTBAX, COCTaBe, TOJYUYCHUH W
0€30macHOM HMCIOJIb30BAaHUM BAKHEUITUX HEOPTAaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JCSITEIILHOCTH YeJIOBEeKa; CPOPMUPOBAHHOCTh YMEHHIA

BBISIBJISITh ~ XapaKTEpPHBIE MPU3HAKU  TIOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONIUE MOHITUSL TIPU
OMMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpaICHU;

c(hOpMUPOBAHHOCTh YMEHHI UCIIOIH30BaTh XUMUYECKYID  CHMBOJIUKY

JUIsL  COCTaBJICHUS dbopMyn  BewmiecTB U YPaBHEHUN XUMHUYECKUX
peakuuii, cucremarnyeckyro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTJEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIi ras, yriaekuciblii ra3, aMMHUak,
raiméHasl M3BECTb, HErami€Has W3BECTb, NUTbEBas COAA, NUPUT U JIPYTHE);
C()OPMUPOBAHHOCTh YMEHUN ONPENENSATh BAJICHTHOCTb M CTENEHb OKHCICHUS



XUMHYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAsl, HWOHHAsi, MeTaJllTnyecKasi, BOJIOPOJIHAS) B
COCMHECHUAX, TUN KPUCTAUIMYECKOM PEIIETKM KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJIIpHAs, HOHHAs, METAJUIMUECKas), XapakTep Cpellbl B BOAHBIX
pacTBOpax HEOPraHWYECKMX COCIUHECHHH; CcPOpPMHPOBAHHOCTH  YMEHHUM
YCTaHABJIMBATh MPUHAJJICKHOCTh HEOPraHWYECKUX BEHIECTB IO HMX COCTABY K
OTpeNeNEHHOMY KJIacCy/TPYIINEe COSAMHEHHM (IIPOCTHIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCHJIbI, OCHOBaHMS, KUCJIOTHI, aM(OTEpHBIC THIAPOKCHUIBI, COJIN);
c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Teproandeckoro 3akoHa J[.U.
MenpeneeBa U JIEMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONTYI0, OOBICHUTEIBLHYIO U
MPOTHOCTUYECKYIO (PYHKIMM; CHOPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh
AJIEKTPOHHOE CTPOCHHME aTOMOB XHMMYECKMX OJJIEMEHTOB |—4 mepuojioB
[Tepunoauueckoit cucTeMbl XUuMUYECKUX 35ieMeHTOB JI.M. MeHneneeBa, ucnonp3ys
HOHSATHS «S-, P-, 0-2JC€KTPOHHBIE OPOUTAIINY, «IHEPIETHUCCKUE YPOBHW,
OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKHX JIEMEHTOB M UX
COCIMHEHUM 10 mepuoaaM u rpynnaMm [lepuoandyeckor CUCTEMBI XMMHUYECKHUX
anemeHToB [[.M. MenneneeBa; copMHUpOBAHHOCTh YMEHHI XapaKTE€pU30BaTh

(omuchIBaTH) 00IIIME XUMHUUECKHE CBOMCTBA HEOPraHUYECKUX BEILECTB
Pa3JIMYHbBIX KJIaCCOB,  MOATBEPXkJaTh  CYIIECTBOBAHME T'€HETUYECKOU
CBSI3U MEXTY HEOPTaHUYECKUMU BEIIIECTBAMHU C TOMOIIBIO

YpaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKHX pEaKlHil; CcPOpMUPOBAHHOCTD
YMEHUS KJ1accuUuIMpoBaTh XAMHUYECKHUE peakuuu
M0 pa3IuYHbBIM TpU3HAKaM (YHCIy U COCTaBy pEarupyrolux BeIIECTB,
TEIVIOBOMY 3(P(PEeKTy peakiuu, U3MEHEHHIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH PEaKIMH, YYacTHIO KaTaiau3aTopa); cHOopMUPOBAHHOCTH YMEHHIA
COCTAaBJISITh YPABHEHHUS PEAKIIMNA PA3JIUYHbIX TUIIOB,
MOJIHBIE W COKpalI€HHBbIC YPAaBHEHHsI PEaKIMii HMOHHOTO OOMEHa, YYHUThIBasS
YCJIOBHSI, TIPU KOTOPBIX 3TH PEAKLUHA UAYT 10 KOHLA;
C(OPMUPOBAHHOCTh  YMEHUH MIPOBOJIUTh PEAKLWH, IOATBEPXKAAIOIINE
Ka4ECTBEHHBIA COCTaB PA3JMWYHBIX HEOPraHWMYECKHX BEIIECTB, PACIO3HABATH
OTBITHBIM ITYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPaX HEOPraHUYECKUX
BEILECTB; CPOPMUPOBAHHOCTD YMEHHUM PacKpbIBaTh CYIIHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIMM  IMOCPEACTBOM  COCTABJIEHUS
3JIEKTPOHHOTO OajlaHCa 3TUX peaKLui;

c(hOpMHPOBAHHOCTh YMEHHU OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM

peakuuu OT pa3IWyHbBIX (AKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO
paBHOBECHsI B 3aBUCHMOCTH OT BHelHero Bo3zzaeiicTBus (nmpunuun Jle [larense);
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHE MPOLIECCHI, JIeKAIUE
B OCHOBE MPOMBIIIJIEHHOTO MOJY4YeHUs] CEPHOM KHUCIOThI, aMMHAaKa, a TaKxKe
cOpPMHPOBAHHOCTh MPEACTABICHUA 00 OOMMX Hay4YHbIX NPUHIMOAX U



HKOJIOTUYECKUX MpoOJIeMax XUMHUYECKOIO IPOU3BOJCTBA; C(HOPMHUPOBAHHOCTH
YMEHHUM NPOBOJUTH BBIYUCIIEHUS C HCIOJb30BAaHUEM IOHATHUSA «MaccoBas J0JIs
BELIECTBA B pPAacTBOpPE», OOBEMHBIX OTHOUIEHMH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BEIIECTBA WJIM 00bEMA Ta30B IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKLMU BEIIECTB,
TEIUIOBOTO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
IPEBpaIICHUS] U COXPAHEHHS SHEPTUH; CHOPMHUPOBAHHOCTH YMEHUH COOIIOIAThH
IpaBuJia MOJb30BAHUS XUMUYECKONW MOCYAON U TaOOPaTOPHBIM 000pYyI0OBaHUEM,
a TaKoKe MpaBuiia 00OpalleHus C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMU T10
BBITIOJTHEHHUIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUIN
IUTAHUPOBATh W BBITIOJIHATH XUMHUYECKHIA SKCTIEPUMEHT (pa3ioKeHUEe MEepoKCHIa
BOJOpOJa B TPUCYTCTBHM KaTajau3aTopa, OINpPEAENIEHUE Cpelbl pacTBOPOB
BEUIECTB C IIOMOILBIO YHUBEPCAJIBHOTO HWHAMKATOPA, BIUSHUE pPa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XHMHYECKOM peaklMH, peakuud HOHHOTO OOMeHa,
KauyeCTBEHHbIE pEaKLUu Ha cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH
aMMOHHS, pEUICHHE OHKCIEPUMEHTaJbHBIX 3a1ad Mo TeMaM «MeTtabl»y U
«HeMeTtannbel») B COOTBETCTBHM C TPaBUJIAMU TEXHUKHA OE30MACHOCTH TPHU
oOpalieHHy ¢ BeUlecTBaMU M JabOpaTOpPHBIM 00O0PYIOBAaHUEM, MPEJCTABIATH
pe3ynpTaThl XMMHUYECKOTO OKCIepUMEHTa B ¢dopMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX PEAKLUN U

(dbopMynupoBaTh BBIBOABI Ha OCHOBE 3THX pE3yJIbTaToB; C(HOPMHUPOBAHHOCTH
YMEHUI KPUTHYECKU aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO,  MOJY4YaeMyl M3  Pa3HbIX HCTOYHHMKOB (CPEICTBAa MacCOBOM

KOMMYHUKal1, UHTEpHET U Apyrux); cOpMUPOBAHHOCTh YMEHUIN COONIOAATH
MpaBUJia DKOJOTUYECKH 11e71eCO00pa3HOTO TMOBEACHUS B OBITY M TPYAOBOU
JEATEIIbHOCTH B LEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHOI
Cpeabl, OCO3HaBaThb OMNACHOCTb BO3JECWCTBUS HAa KUBBIE OPraHU3MBI
ONPENICIEHHBIX BEIIECTB, MOHMMAas cMbica mnokazarens [IJIK, mosicHaT, Ha
pUMeEpax CrocoObl YMEHBIICHHS U TIPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBHUS
Ha OpraHu3M YeJIOBEKa; JUIsi OOYYArOIIMXCS C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH
3I0POBbS: yYMEHUE NPUMEHSATh 3HAHUSA OO0 OCHOBHBIX JOCTYIIHBIX METOJax
MO3HAHUSI BEIIECTB W XUMUUYECKUX SIBJICHUM; JJISI CICMBIX U CIA0OBUIAIIUX
0o0yyJarommxcsi: yMEHUE UCIOIb30BaTh Peibe(h)HO

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XuMU4eckux GopMyi.

Coaep:xanue padoueii nporpaMmmbl
Ctpoenne BemecTB (7 4acoB)
OcHoBHbIE cBeleHUsI O cTpoeHun artoma. CTpoeHHE aroma: COCTaB sjapa
(HyKJIOHBI) W DJEeKTpoHHas oOosouka. [lonarne o6 wu3oromax. IlonsTue o
XUMHYECKOM DJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsI0OM SiApa.



IHepuoanueckas cucrema xumuuyeckux 3jaemeHToB /. M. MennaeiieeBa B cBere
yuyeHusi 0 cTpoeHnu aroma. dusnueckuii cmbica npuHsTor B Tadmuue . .
MeHieneeBa CUMBOJIMKU: TOPSAIKOBOTO HOMEpa d3JEMEHTAa, HOMEpa Iepuoaa u
HoMepa rpymibl. [loHdaTHEe O BaleHTHBIX AeKTpoHax. OToOpakeHHe CTPOCHUS
AJNEKTPOHHBIX  O00OJIOYEK AaTOMOB XUMHUYECKHX JJIEMEHTOB C  IOMOIIbIO
AJIEKTPOHHBIX U 3JEKTPOHHO-Tpaduueckux Gopmyi.

OObsicHEeHHE 3aKOHOMEPHOCTEM H3MEHEHHUsS CBOMCTB JJIEMEHTOB B MEPHOJAX H
rpynmnax MnepuoJgu4eCcKON CHUCTEMBI, KaK CJIEIACTBUE HUX SJICKTPOHHOIO CTPOECHUS.
DNEKTPOHHBIE CEMENCTBA XUMHUECKUX AJIIEMEHTOB.

CpaBHenune Ilepuoanueckoro 3aKoHa M TeOPHMH XUMHYECKOr0 CTPOEHHS] HA
¢punocodpckoin OCHOBe: MNPEANOCHUIKA OTKpbITHS llepronnyeckoro 3akoHa u
TEOPUH XHUMHUYECKOTO CTPOECHUS OPTraHMYECKHX COCAUHEHHI; POJIb JMYHOCTU B
HMCTOPUM XWMHU; 3HAYEHUE TMPAKTUKUA B CTAHOBICHUU W PA3BUTUHA XUMHYECKHUX
TEOPHU.

HNonnas xuMu4ecKasi CBI3b U HOHHbIE KPUCTAJIMYECKHe peéTKku. KaTnonsl
U aHUOHBI: WX 3apsijibl U KJIacCU(PUKALUS MO COCTAaBYy Ha MPOCTHIE U CIIOKHBIE.
IIpencraBurenmy. [TonstTne 00 wWOHHON XUMHUYECKOW cBs3u. loHHas
KpUCTaJUIMUecKasi pemeérka U (U3MYeCKHe CBOMCTBA BEIECTB, OOYCIOBICHHbBIC
3THUM CTPOEHHUEM.

KoBajienTHasi xumMmu4yeckasi CBfi3b. ATOMHBIE W  MOJIEKYJSIPHbIE
KpPUCTALJINYECKUE PeLIETKM. [TonsaTne 0 KOBAJICHTHOM CBsI3HU.
DJIEKTPOOTPULIATENBHOCTh, HEMOJISIPHA W MOJISIpHAs KOBAJCHTHBIE CBSI3H.
KpaTHOCTh KOBaJIEHTHOM CBA3M. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHBIX CBSA3EH:
OOMEHHBI M JTIOHOPHO- aKUENnTOpHbIN. [loNsSpHOCTH MOJEKYJbI, KaK CIEACTBUE
MOJIIPHOCTH CBSI3M U TE€OMETPUU MOJIEKYJbl. Kpucramnmueckne pemeéTku ¢ 3TUM
TUTIOM CBSI3U: MOJIEKYJIApHbIE W aTOMHble. DU3NYECKHME CBONCTBA BELIECTB,
0OyCJIOBJIEHHBIE TUTIOM KPUCTAJUTMUECKUX PEIIETOK.

Mertasuinyeckasi cBs3b. [IoHATHE O METAIIMUYECKOM CBA3M U METAJUIMYECKUX
KPUCTAJUIMYECKUX pelmérkax. PU3nuecKkue CBOWCTBA METAUIOB HA OCHOBE UX
KPUCTAJUIMYECKOTO CTpoeHus. [IpuMeHeHne MeTasuioB Ha OCHOBE HMX CBOMCTB.
YEpHble 1 LIBETHBIE CIUIABHI.

Boaopoanasi xumuyeckass CBA3b. MeXMOJIEKyIsIpHAas U BHYTPUMOJICKYJISIPHA
BOJIOPOJIHBIE CBSI3U. 3HAUYECHHE MEXKMOJIEKYJISIPHBIX BOJIOPOJIHBIX CBSI3€W B IPUPO/IE
Y )KU3HH YEJIOBEKA.

HHoaumepsl. IlonydeHue  MOJUMEPOB  PEAKUUSIMU  MOJUMEPU3ALUUMUA U
MOJMKOHAEHCAIMK. BakHeillme MNpeacTaBUTENN IUIACTMACC M BOJOKOH, WX
MOJy4eHUe, CBOMCTBA U NpuMeHeHue. [[oHsATHEe 0 HEeOpraHWYEeCKUX MOJIMMEpax U
WX TIPEJICTABUTEIIH.

JucnepcHbie cucrembl. [lonstue o aucnepcHoit pasze u IUCTIEPCUOHHON Cpejie.
ArperatHoe COCTOSIHHE pa3Mep dacTuil ¢a3bl, Kak OCHOBa IS KilaccupuKanuu
JUCTIEPCHBIX ~ CUCTEM. OMYIJbCUH, CYCHEH3UH, a’po30Jd —  [PYIIbI
rpyOOJUCIIEPCHBIX CHUCTEM, HMX MPEICTaBUTEIU. 30U W T€lId — TPYIIbI
TOHKOJUCIIEPCHBIX CHCTEM, WX mnOpeacraBuTenu. IloHsaTue o cuHEpe3uce u
KOAryJIsALUU.



Jemoncmpayuu. llepuoguyecko cuUCTEMbl XUMUYECKHUX diemeHTtoB /[l H.
MenneneeBa B pa3nuuHbIX dopmax. Mojiesb HOHHON KPUCTAJUIMUECKON PEIIETKA
Ha TpUMepe XJopuaa Hartpusa. MuHepanabl € 3TUM THIOM KPUCTAUIMYECKON
PEIETKOM: KaJIbIIUT, TAIUT. MOJEIN MOJEKYJISPHOW KPUCTAIUIMYECKON PEMIETKA
Ha MPUMEPE «CYXOro JIbAa» WIH MOJIa U aTOMHOM KPUCTAJUIMYECKOW PEIIETKH Ha
npuMepe anmMasa, rpadura uim kBapua. Mozenb MoJsipHoro oobéma raza. Moaenu
KPUCTAJUIMYECKUX PEMIETOK HEKOTOphIX MeTaiwioB. Komekuuu  o0pas3ion
Pa3IUYHBIX JUCIEPCHBIX cucTeM. CHHEPE3UC U KOATyJISILHS.
Jlabopamopnvie  onvimel.  KOHCTpyHpOBaHME  MOJACIM  METALUIMYECKOU
XuMHUueckoil cBsi3u. [lonmydeHuwe KOJUIOMIHOTO pacTBOpa KypUHOTO Oerka,
MCCIICJOBAHUE €TI0 CBOMCTB C IOMOINBIO JIA3EPHOM YKa3KW M IIPOBEIECHUE €T0
neHatypauud. [lonydeHne sMylnbCUU PACTUTENIBHOIO Macia M HaOJloIeHHue 3a €€
paccinoenueM. [lonydeHue cycrneH3nn «M3BECTKOBOTO MOJIOKa» W HaONIOJACHHUE 32
€€ ceqUMEHTAalUEN.

Xumuyeckue peakuuu (8 yacon)
Kanaccupukanusi XuMHUYECKHX peakuuid. AJUIOTpONU3alvs W U30Mepu3anus,
KaK peakinuu 0e3 M3MEHEHMs COCTaBa BEIIECTB. AJUIOTPONUS U €€ MNPUUYUHBL
Knaccudukanusa peakuuii 1mo pa3jiddyHbIM OCHOBAHHUSIM: IO YUCIY U COCTaBY
peareHTOB W MPOAYKTOB, MO (aze, MO HCIOIH30BAHUIO KaTalu3aTopa WIIU
dbepmenTa, o TeroBoMy 3¢ hexTy. TepMoXuMUYecKre ypaBHEHUS PEaKIIUid.
CkopocTts XMMHYECKHUX peakuuid. PakTopbl, OT KOTOPBIX 3aBUCHUT CKOPOCTHb
XUMHAUYECKUX PEAKLM: MPUPOJIa pearnpyrolux BEIIECTB, TEMIIEpATypa, IIIOMAIb
UX COIPUKOCHOBEHUS PEATHPYIOIINX BELIECTB, UX KOHIIEHTPALUs, NPHUCYTCTBUE
karanuzaropa. Ilonstue o Karanmze. @DepMeHTbl, Kak OWOJOTMYECKUE
KaTtanu3aTopbl. UHTHOUTOPBI, KaK «AHTOHUMBD) KaTalH3aTOPOB U UX 3HAUCHHE.
XuMuyeckoe paBHOBecMe U cnocodbl ero cmemenusi. Kiaccuduxanus
XUMUYECKUX PEaKluid Mo Mpu3HaKy ux HampaieHus. [lonsarue o0 oOpaTHMbIX
peakuusix W XxumuueckoMm paBHoBecuu. [lpunmun Jle-Illarense u crocoObI
CMENICHUS] XUMUYECKOro paBHoBecHs. OOI1as xapakTepUCTHKA PEaKuidi CHHTE30B
amMmuaka u okcuga cepoi(V1) u paccMOTpeHHEe YCIOBUN CMEIICHUS UX PAaBHOBECHSI
Ha IIPOU3BOJICTBE.
I'uaposan3. O6patuMblii 1 HEOOPATUMBIA THUAPOIU3BL. [ WIpONIU3 cojied U ero
TUMNBL. ['MIPONIN3 OPraHUYECKUX COCIMHEHUH B >KUBBIX OPTaHU3MOB, KaK OCHOBA
oOMeHna BemiecTB. [loHATHEe 00 H>HEpreTMUYECKOM OOMEHE B KIETKE M POJIH
TUAPOJIN3A B HEM.
OKHCINTETBbHO-BOCCTAHOBUTE/IbHbIC peaknuu. CTENeHb OKHUCIEHUS U €€
omnpejeneHre 1o ¢GopMmynaM OpPraHMYEeCKMX W HEOPraHWYEeCKUX BEIIECTB.
DJIEMEHTBl M BEIIECTBA, KAaK OKUCIUTENM M BoccTaHOBUTENW. [loHsTHE O
IIPOIIECCAX OKUCIIEHUSI U BOCCTAHOBIICHHs. COCTaBIEHUE YPABHEHUM XUMHUYECKUX
peaxiuii Ha OCHOBE JIEKTPOHHOIO OaiaHca.
DJIEKTPOJIN3 PACIVIABOB M PACTBOPOB JJIEKTPOJUTOB. XapaKTEPUCTHKA
AIIEKTPOJIN3a, KAaK OKHCIUTEIbHO-BOCCTAHOBUTENIHLHOTO mporecca. OcobeHHOCTH
ANEKTPOJIM3a, IPOTEKAIOUIETO0 B PacTBOpax JJIEKTpoJuToB. IIpakTmueckoe
IIPUMEHEHHUE DJIEKTPOJM3a: IIOJy4YEHHE TaJOreHOB, BOJIOPOJA, KHCIOPOJIa,
LIEJI0YHBIX METAJJIOB U IIEJIOYEH, & TAKKE ATIFOMUHHUSL DJIEKTPOIM30M PACILIaBOB U



pacTBOPOB COEAMHEHUU OTUX d3JieMeHTOB. lloHsiTHE O raabBaHOIUIACTHKE,
raJibBaHOCTETUH, paQUHUPOBAHUN LIBETHBIX METAILJIOB.
Jlemoncmpayuu. PacTBOpEHHE CEpPHOM KHUCIOTBI M AMMHUAYHOM CEJIHUTPHI H
dbuKcals TEIVIOBBIX SBJICHUM Uil 3TUX MpolieccoB. B3anmoaeicTBrs pacTBOPOB
COJISIHOM, CEpHOW U YKCYCHOM KHCJIOT OJIMHAKOBOM KOHILIEHTPAIUU C OJMHAKOBBIMHU
KycoukaMu (TpaHyJiaMH) IMHKA ¥ B3aUMOJICHCTBHE OJIMHAKOBBIX KYCOUYKOB Pa3HBIX
MeTauioB (MarHusi, IIMHKa, ’eje3a) C paCTBOPOM COJISTHOM KUCIIOTHI, KaK MpUMEp
3aBUCHUMOCTH  CKOPOCTH XUMHUYECKHUX PpEAKUUA OT TPUPOJBI  BEUIECTB.
B3anMopeiicTBue pacTBOPOB THOCY/Ib(haTa HATPUS KOHIICHTPAIIMHA U TEMIIEPATypPhI
C pacTBOPOM CEpHOM  KHUCIOThl. MOJETUPOBAHUE  KHUILALIETO  CIOS».
Hcrnonb30BaHNE HEOPraHWMYECKUX KAaTau3aToOPOB (COJEH Kemne3a, NoAu1a Kallus) U
MPUPOJIHBIX OOBEKTOB, COJEpXkaIIUX Karajiazy (ChbIpoe MsCO, KapTodenb) s
pa3NoKeHHs MepoKcHIa Bogopoaa. B3auMoaeicTBre HUHKA C COJISIHOM KHUCIOTOU
HUTpATOM cepedpa, Kak MpUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTEILHON peakiuii u
peakuuu oomeHa. KoHctpyupoBanue monenu snektponuzépa. Buneodparment c
MPOMBIIICHHOW YCTAaHOBKH JJISl IOJIyYEHUS AJIFOMUHHSL.
Jlabopamopnsie onvimer. Vimoctpauus npasuina bepTroiiie Ha NpakTHKE —
MPOBEICHUE pEeaKIMii ¢ oO0pa3oBaHMEM OCajKa, Taza U BOJAbL. | eTeporeHHbII
KaTaJIu3 Ha MPUMEPE PA3JIOKEHUS MTEPOKCHUIa BOJOPOJA B MPUCYTCTBUU THOKCUIA
mapranna. Cwmemenne paBHoBecus B cuctemMe Fe° + 3CNS™ «— Fe(CNS)s.
HcnbiTaHWe WHIMKATOpPAMU CpEIbl PAcTBOPOB COJIeH Ppa3IUYHBIX THUIIOB.
OKHCIUTENbHO-BOCCTAHOBUTENIbHASL PEAKIUsl M peakuus oOMeHa Ha MpuMepe
B3aUMOJIEUCTBUS pacTBOPOB cyibdara menu(Il) ¢ xene3om 1 pacTBOPOM LIETOYH.
Ilpakmuueckaa padoma. PeuieHUe >SKCIEPUMEHTAIBHBIX 3a7ad [0 TEME
«XUMHUYECKas PEAKLIHS».

BemecrBa 1 ux cBoiicTBa (11 yacos)
MeTtasibl. Puznyueckre CBOMCTBA METAIIOB, KaK (PYHKIUS UX cTpoeHUs. Jlenenue
METAJJIOB HA TPYHIbl B TEXHUKE U XUMHUU. XUMHUYECKHE CBOMCTBA METAJJIOB U
JNEKTPOXUMUYECKUA  psii  HampspkeHuil.  l[loHdatme 0 MeTamoTepMuu
(ATFOMUHOTEPMUU, MATHUETEPMHUH U JIP. ).
Hemeranuabl. baaropoansie raspl. HeMeramisl kak okuciuteny. Hemerauibl kak
BOCCTAaHOBUTENH. P snexTpooTpumarenbHocTu. VHepTHBIE win OIaropoiHbIe
rasbl.
KuciioTbl Heoprannueckue u oprannyeckue. KucioTsl ¢ TOUYKH 3peHUs aTOMHO-
MOJIEKYJISIpHOTO yueHUs. KUCIOTHl ¢ TOYKMU 3pEHUS TEOPUHU IICKTPOITUTHUECKON
nvcconuani. KucioTel ¢ TOYKM 3peHHs MPOTOHHOM Teopun. OOIIMEe XUMUUYECKUE
cBoiicTBa kucaoT. Knaccudukaius Kucior.
OcHoBaHUSI HeOpraHuveckue U opraHuveckue. OCHOBAHMS C TOYKU 3PEHUS
aTOMHO-MOJICKYJISIpHOTO  yuyeHus. OCHOBaHUSI C TOYKM 3pEHHS TEOpPUHU
AIEKTPONIUTHYECKON aucconanuu. OCHOBaHHMSI C TOYKM 3PEHUS IPOTOHHOMU
teopun. Knaccudukarusi ocHOBaHWN. XWMHYECKHE CBOWCTBA OPTaHUYECKUX U
HEOPraHUYE€CKNX OCHOBAaHUM.
AmdorepHbie coeTUHEeHH S HeOpraHuvyeckKue U OpraHu4eckKue.
Heoprannueckne ampOTEepHBIE COCTUHEHUS: OKCUABI M THAPOKCHUIBI, — UX



CBOICTBAa M moiydeHune. AMQoTepHbICE OpraHUYECKUE COCIUHCHUS Ha TMPUMEPE
aMUHOKHUCHOT. [lenTuabl U menTHaHas CBA3b.
Conu. Knaccuduxamusi coseit. JKECTKOCTh BOJBI U CHOCOOBI €€ YyCTpaHEHUS.
[lepexon kapboHata B rupokapOooHar u odbpatHo. OOMe XUMHYECKUE CBOMCTBA
COJIEH.
Jemoncmpayuu. Komnexuus METAJIJIOB. Komnekuus HEMETAILIOB.
BzaumopenicTBrie KOHUEHTPUPOBAHHOM a30THOM KHUCIOTBHI C Menbro. Bcemblmka
TEPMUTHOU cMmecu. Bemblmka 4€pHOro mopoxa. BBITECHEHME TaIONE€HOB U3 MX
pPacTBOPOB JIPYTMMHU TajoreHaMu. B3anmoaencTBue mapoB KOHLICHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KHCJIOTHI M aMMHaka («apiM 0e3 orHs»). [lomydyenne ammmaka
Y U3YYCHHUE €r0 CBOWCTB. Pa3znuuHble Cilydyan B3aMMOJICHUCTBHUS PACTBOPOB COJIEHN
aMOMUHHS O MENOUbI0. [loyueHue KECTKON BOJIBI M YCTPAHEHUE €€ )KECTKOCTH.
Jlabopamopnuvie onvimel. llonydeHue HEpPACTBOPUMOIO THAPOKCHUIA U  €ro
B3aUMOJCUCTBUE C KHUCIOTOW. lcciienoBaHne KOHLIEHTPUPOBAHHBIX PAacTBOPOB
COJISHOM M YKCYCHOW KHCJTIOT KareJlbHbIM METOJIOM IpHU UX pa30aBIICHUU BOJOU.
[Tonyyenue amdorepHOro THAPOKCHIA W HU3yueHHUE ero cBOMCTB. [IpoBeneHue
Ka4ECTBEHHBIX PEAKILMHU 110 ONPEICIICHUIO COCTaBa COJIU.
Ilpakmuueckaa paboma. PenieHue SKCIEPUMEHTABHBIX 3a7a4 MO TEME
«BemiecTBa U UX CBOUCTBAY.

XuMHusi M cOBpeMeHHoe 0011ecTBO (3 yaca)
IIpou3BoacTBO aMMHaKka W MeTaHoJA. [[OHATHE O XMMHYECKOM TEXHOJIOTHH.
XUMUYECKHE pEeaKlMh B TMPOU3BOACTBE aMMmuaka u MeTaHosa. OOmas
KJIacCU(UKAIMOHHASI XapaKTePUCTHKA pPEaKIMil CHUHTE3a B MPOM3BOJICTBE ATHUX
npoAykToB. HaydHble MpUHIHUIBI, JEKAIIUE B OCHOBE MPOU3BOJACTBA aMMHaKa U
MeTaHona. CpaBHEHUE 3TUX MPOU3BOJICTB.
XuMH4yecKkass IPaMOTHOCTH KAaK KOMIIOHEHT O0mIeH KYJbTYPbl YeJ0BEKA.
MapkupoBKka yMaKOBOYHBIX MATEpUAJIOB, AJIEKTPOHUKH M OBITOBOW TEXHHKH,
DKOJIOTUYHOI'0 TOBApa, MPOAYKTOB IUTAHUS, STUKETOK 110 YXOy 3a OJEKIO0M.
Jemoncmpayuu. Monenb NPOMBIINUIEHHOM YCTAaHOBKHM IOJIYYEHHUS CEpPHOU
KUCIIOTBI. MoJiesh KOJIOHHBI CHMHTE3a aMMuaka. BupeodparmeHTsl W ciaiasl o
CTEIIEHU SKOJIOTUYECKOM YUCTOTHI TOBApa.
Jlabopamopnsie  onvimoei.  VI3yuyeHne  MapKHUPOBOK  Pa3JIMUHBIX  BHJIOB
MIPOMBIIIJIEHHBIX U MMPOJOBOJIBCTBEHHBIX TOBAPOB.



IMoBTOpenue u 0606menue. [lonBenenne nToroB yueoHoro roaa (4 yaca)

TemaTnuyeckoe miannpoBanme (0a30Bblii YpoBeHb 1 4aca B Hele110)

Ne Tema KoJu-Bo
n/n 4acoB
1 Tema 1.CtpoeHue BeliecTBa 7
2 | Tema2. Xwumuyeckue peakuuu 8
3 Tema 3. BeriecTBa u ux cBoiicTBa 11
4 | Tema Ne 4. Xumusi u COBpeMEHHOE OOILIECTBO. 3

XuMHYecKasi TpaMOTHOCTh KaK KOMIIOHEHT oOIiei
KYJIbTYpbI YEJIOBEKA

5 | IloBropenune u o0oOuieHue. [loaBeneHue MTOroB 4
yuebHOro roja

6 | U3 obmiero konmyecTBa 4acoB MPAKTUIECKUX padbOT 2

7 | U3 obmiero koiauyecTBa 4acoB KOHTPOJIbHBIX paboT 2

8 Hroro 34




IlepeyeHb y4eOHO - METOAUYECKOTO0 OOecnedeHust

1. Xumus. 11 knacc. YueOnuk. ba3zoBsiit yposens (aBrop O. C. I'aGpuensn, U.T.
Octpoymora, C.A.Cnaakosa). 192 c¢. 2019.

2. Meroauueckoe mocobue. 1lknacc. bazoBeiii ypoBenb (aBropsl O. C.
I"abpuenss, A. B. Smykosa). 224 c.

3. Kuura ansa yuutens. 11 xnacc. bazossiii yposens (aBTopbl O. C. ['abpuensiH,
N. T. Octpoymos, C. A. Cnaakos). 240 c.

4. KoHTposnbHble U MpoBepodHbIe paboThl. 11 kiacc. ba3oBelil ypoBeHb (aBTOPHI
O. C. I'abpuemnsn, I1. H. bepeskun u ap.). 256 ¢

5. Xumus. 11 xmace. YueOnuk. bazossrit ypoens (aBrop O. C. IN'abpuensn). 192
c. 2016.

6. Meroamdeckoe mocobme. 1lkmacc. basoBerii ypoBenb (aBropel O. C.
["abpuensn, A. B. fAmykosa). 224 c.

7. Kuaura nns yuurens. 11 knacc. bazosiit ypoBens (aBTopsl O. C. ["aGpuensH,
N.T. Octpoymos, C. A. Cnagkos). 240 c.

8. KontponbHbie 1 poBepouHbie padboThl. 11 kimacc. ba3oBelit ypoBeHb (aBTOpHI
O. C. I'abpuemnsn, I1. H. bepeskun u ap.). 256 ¢

9. Opranuueckasi XuMHUs B TeCTax, 3ajavax, ynpaxHeHusx. 11 kmacc (aBropsi O.
C. I'abpuensn, U. I'. Octpoymos, C. A.) CraakoB).Xumusi. COOpHUK 3a/laHUN
st moarotoBku K EI'D (aBroper O. C. INabpuensn, U. T'. Octpoymos, C. A.
Cnankos). 304 c.

10.T'abpuensa O.C., OctpoymoB W.I'. OOmiass xumus B TecTax, 3ajadax,
ynpaxkHeHusx.10-11 kmaccsl: Yued. mocobue miisg 00111e00pa3oBaTENbHBIX
yupexzaeHuil. - M.: lpoda, 2015.- 304c.

11.Pageukuit A.M., T'opmkoBa B.II., Kpyrmukosa JLH. [ugakruueckwuii
matepuan mo xumuu s 11 kjmaccoB: mocobue st yuutens. — M.:
ITpoceemenune, 2015. 79 c.

JlonoJiHUTEIbHAS JIUTEPATYPA AJIsl YYAIUXCSH

babkoB A.b., [TonkoB B.A.- OOmas u Heopranudeckas xumus: [locodue myst
CTapIleKJIacCCHUKOB 1 adbutypuentoB. M.IIpocsemenne, 2009 — 384 c.

Ky3spmenko H.E., Epemun B.B Hauwama xwumun. VYyeb. mnocobue s
CTapIICKJIACCHUKOB U MOCTyNaIMX B By3bl.. — M.: [lpoda, 2009. — 324 c.

EI'D3-2016: Xumwus: peanbHble 3amanus: / aBT.-cocT. Kopomenko A.C.,
Cunactuna M.I'.- M.: ACT:Actpens, 2016.-94c. — (DenepaibHblii HHCTUTYT
MeJarOrMYeCKUX U3MEPEHUIN).

MULTIMEDIA - noanep:xka npeamera
Xumug B mkoiie. CII0XKHBIE XUMHYECKHE COECAUHEHUS B IIOBCEIHEBHOU >KU3HU.

DJIEKTpOHHBIE YpOKU U TecThl. M3narenvckuil neHTp «lIpocBemenne-MEJIMAY,
2016
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KonTpoJb u yuyer 3HaHmnil. OueHKa TeopeTHYeCKUX 3HAHUM
OrTMeTKa «5»:
OTBET IOJIHBIN U MPABWIbHBIA HA OCHOBAHUU U3YUYECHHBIX TCOPUI;

MaTCpuall H3JI0KCH B OHpG,[[GJIGHHOfI JIOTUYECKOM IIoCJICA0BATCIIbHOCTH,
JIUTCPATYPHBIM SA3BIKOM;

OTBET CaMOCTOATEIIbHBIN.
OTmeTka «4»:
OTBET IOJIHBIN U MPABUIIBHBIN HA OCHOBAaHWH W3YyYECHHBIX TEOPUH;

MaTepuan HM3JI0KEH B OMNPEAENCHHOW JIOTMUECKON IMOCIeN0BaTeIbHOCTH, TpHU
TOM JIOMYIICHBl JBE-TPH HECYIICCTBCHHBIC OIIMOKH, WCIPaBICHHBIC TIO
TpeOOBAHUIO YUUTETIS.

OrMeTKa «3»:

OTBET IIOJHBIM, HO TPH ATOM JOMYIIEHA CYIIECTBEHHAs OIITMOKAa WA OTBET
HEIIOJIHBIN, HECBSI3HBIN.

OrTMeTKa «2»:

IIpu OTBCTC O6H3py>KeHO HCTIOHMMAHUC Yy4dallluMCsA OCHOBHOI'O COACPIKaHUsA
yqe6Hor0 Marcpuajia MHWJIM AJOIMYHICHBI CYHICCTBCHHBIC OHII/I6I(I/I, KOTOPBIC
yanHﬁCH HC MOJKCET UCIIPABUTDL P HABOAAIIMUX BOIIPpOCAX YUHUTCIIA.

Otmerka «1»: OTCYTCTBHE OTBETA.
OueHnka 3KCNnepuMEHTANbHBIX YMEHUH

OrneHka CTaBUTCS HAa OCHOBAHWW HAONIOJCHUS 3a y4YallUMCS U MHCHbMEHHOTO
oTyera 3a pabory.

OTMeTKa «5»:

paboTa BBHITIOJIHEHA TIOJHOCTBIO M TPABWIBHO, CJIeJIaHbl  IPaBUJIbHBIC
HaOJIIOJICHUS U BBIBOJIBI,



HKCIIEPUMEHT IPOBEJIEH MO IUJIaHy C YY€TOM TEXHUKHU 0€30MacHOCTH U MPaBUI
paloTHI C BEIIECTBAMU U 000OPYI0OBaHUEM;

IPOSIBJIICHBl OPTraHU3AIMOHHO-TPYAOBBIE YMEHUS (MOAJEPKUBAIOTCS YHMCTOTA
paboyero Mecta U OpSAJ0K Ha CTOJIE, IKOHOMHO HCIIOJIb3YIOTCSl PEAKTHBBHI).

OTMmeTKa «4»:

paboTa BBINOJHEHA MPABUIIBHO, C/I€TaHbl IPaBUIbHbIC HAOIIOACHUS U BBIBOJBI,
HO TpU DOTOM OKCHEPUMEHT TPOBEACH HE TMOJHOCTHIO WM JOIMYIICHBI
HECYIIECTBEHHBIE OIIMOKHU B paboTe ¢ BEIIECTBAMU U 000PYI0BaHUEM.

OTmeTKa «3»:

paboTa BBIMOJHEHA MPABUILHO HE MEHEE YEeM HAIOJIOBHHY WJIM JOMYyIIEHA
CYyIlIECTBEHHAs ommMOKa B XO0J€ JKCIIEpUMEHTa, B OOBSICHEHHH, B O(POPMICHUH
paboThl, B COOJIOJCHUU TMPABUI TEXHUKH O€30IacHOCTH TIpH paboTe ¢
BEIIECTBAMH U 000PYIOBaHWEM, KOTOPAsi HCTIPABIISCTCS 110 TPCOOBAHUIO YUUTEIS.

OTMeTKa «2»:

JOMyYIIEeHbl ABe (M 0oJiee) CYIIECTBEHHbIC OIMIMOKKM B XOJI€ IKCIEPUMEHTA, B
oOBbsiCHEHHH, B O(QopmieHUH pabOThl, B COONIOACHUM MPABWI TEXHUKH
0e30MacHOCTH MpHU paboTe ¢ BEIECTBAMH U 000PYJOBaHUEM, KOTOPBIE YUaIlIHCs
HE MOXET UCIIPaBUTH JIaXe MO TPEOOBAHUIO YUUTEIIS.

OtmeTrka «lI»: paboTta HE BBINNOJHEHA, Y YYallerocs OTCYTCTBYIOT
AKCTIIEPUMEHTAIbHBIE YMEHUS.

OuneHka yMeHHil pelmiaTh IKCNepUMEeHTAIbHbIE 3a/1a491
OTMeTKa «5»:
IJIaH PEIICHUS COCTABJICH MPaBUIIbHO;
IPaBUJILHO OCYIIECTBJICH MOAOOP XMMHUYECKUX PEaKTUBOB M 000PYI0BaHHUS;
JTAHO ITOJIHOE OOBSICHEHHE U ClIEJIaHbI BBIBOIEI.
OTMeTKka «4»:
IUIaH PELICHUs COCTABJICH MPABUJIBHO;

MPaBUJILHO OCYIIECTBJICH MOJ00P XMUMHYECKUX PEAKTHBOB U 000PYIOBaHUS,
IIPY ATOM JIOMYIIEHO He 00Jiee BYX HECYIIECTBEHHBIX OMMOOK B OOBSICHCHHH U
BBIBOJIAX.

OrMmerka «3»:
IIJIaH PEIICHUS COCTaBJICH MPaBWIBHO;

IMpaBUJIbHO OCYHICCTBJICH HOI[60p XUMHUUYCCKUX PCAKTHBOB U 060py,Z[OBaHI/I$I, HO
J0NyIICHa CYImECCTBCHHAA OIMOKa B O0BICHCHUU H BBIBOJAX.

OTMeTKa «2»:



JIOTTYTIIEHBI JIBE (M 0OJIee) CYIIECTBEHHbIE ONMMOKY B IUIAHE PEIICHHUS, B TIO00PE
XUMUYECKUX PEAKTUBOB U 000PYIO0BaHUS, B OOBSICHCHUH W BBIBOJIAX.

Ot1metka «1»: 3amauda He pelieHa.
OueHka yMeHHil peliaTh pacyeTHbIE 3aa4H:
OTMeTKa «5»:

B JIOTHYECKOM PACCYyKICHMM M PCUICHHM HET OIIMOOK, 3ajadya pelicHa
paIMOHAIBHBIM CITIOCOOOM.

OtTMmeTKa «4»:

B JIOTMYECKOM pACCYXXICHUM W PELIEHUH HET CYUIECTBEHHBIX OIIMOOK, HO
3ajjaya pellieHa HEepalMOHAIBHBIM CIIOCOOOM WM JOMYLIEHO HE Oojee NBYX
HECYIIECTBEHHBIX OLIMOOK.

OrMmeTka «3»:

B JIOTHYCCKOM PACCYKIACHHHN HCT CYHICCTBCHHBIX OIJ_II/I6OK, HO JO0IIyIICHAa
CymcCTBCHHAsA OIIMOKa B MaTeMaTHIECKUX pacucTrax.

OTMeTKa «2»:
UMEIOTCSI CYIIIECTBEHHBIE OIIMOKU B IOTUYECKOM PACCY>KJIEHUHU U PEILICHUU.
Ot1merka «1»: 3a7ada He pellieHa.

OuneHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT
OtMmeTka «5»:
OTBET MOJHBIA U MPaBUIILHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OtmeTka «4»:
OTBET HETOJHBIN UK AOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtMmeTtka «3»:

paboTa BBINOJIHEHA HE MEHEee YeM HAloJIOBUHY, IOMYIIEHa OJIHA CYIeCTBEHHAs
OLIMOKA U JIBE-TPU HECYIIECTBEHHBIE.

OrMmeTka «2»:

paboTa BBIMOJHEHA MEHEE YeM HAroJOBUHY WM COJEPKHUT HECKOJIbKO
CYILIECTBEHHBIX OIIHOOK.

Otmetka «1»:
paboTa He BBITIOJIHEHA.

[Ipu oleHKEe BBIMOJHEHUS MHUCHbMEHHONW KOHTPOJBHOM paboThl HEOOXOAMMO
YUUTBIBaTh TPEOOBAaHUS €AMHOTO OphorpadpuuecKkoro pexuma.



KanennapHo-reMaTuyeckoe nJiaHMpPOBaHUE M0 XUMMH,
11 kaacc (0a30BbIii YPOBEHD),
1 yac B Hexemo (34 yaca B roj),

YMK O.C.I'abpuensina
Ne Tema ypoxka KomnuectBo | Jlara ypoka | Jlata Jomarmiaee
o .1 4acoB 10 TUTaHy ypoKa 1o | 3a/1aHue
dakty
Tema 1. CTpoenne BemecTB (7 4acoB)

1 OCHOBHBIE CBEJICHUS O CTpoeHun | 1 81 ym 4-6
aTroma

2 [Tepronnueckas cucrema 1 82
XUMHYECKHUX 3JIEMEHTOB
J1. 1. MeHieneeBa B CBETE y4eHUS
0 CTPOEHUU aToMa

3 CpaBuenue [leprognyueckoro 1 83 yml,2
3aKOHA M TEOPHH XUMHUYECKOTO
cTpoeHus Ha prrocodckon
OCHOBE

4 Honnas xumuueckas cBsizb U 1 84 ynl-3
MOHHBIE KPUCTAIUTNIECKUE
pelETKH

5 KoBanienTHast xumuueckast cBsizb. | 1 85 ym 6,7
ATOMHBIE ¥ MOJIEKYTISIPHBIE
KPUCTAJUIMYECKUE PEIIETKU

6 Mertannnueckass XuMmudeckast 1 8 6 yn 5-7
cBs3b. BogopoaHas xumuueckas § 7 yn4-5
CBSI3b

7 [Tonumepst 1 § 8 yn 5-7
JlucniepcHbie CUCTEMBI § 9yn 7,8

Tema 2. Xumuyeckue peakuuu (8 4acon)

8 Knaccudukamnms xumuaecknx 1 § 10 yni4-8
peakuuit § 11 yn2-4
CKOpOCTh XHMUYECKHUX PEaKITH

9 OO0paTuMOCTh XUMHUYECKUX 1 812 ym 3-6
peakuuii. XuMu4ecKoe
paBHOBECHE U CIIOCOOBI €ro
CMETICHHS

10 ['unponus 1 § 13 yn3-5

11 OxucnauTensHo- § 14yn 4-6
BOCCTAHOBHTEJIBHBIC PEAKIINU

12 DJEKTPOJIN3 PacIljIaBOB U 1 8§ 15yn7-9

pactBopoB. [IpakTuueckoe
MIPUMEHEHHUE IJIEKTPOIIU3a




[TpakTuyeckas pabora Ne 1. 1 8 10-15

13 Pemienue sxcriepuMeHTaIbHBIX HOBTOPUTH
3aJa4 Mo TeMe «XUMHUYecKas
peaxims

14 [ToaroToBKa K KOHTPOJILHOM 1 810-15
pabote Ne 1 «CtpoeHue BemecTna. MOBTOPHUTH
XuMuHueckas peakuus»

15 KonrtponsHast padora Ne 1 1 810-15
«CTtpoeHue BelecTna. HOBTOPUTh
XUMHUYECKask peaK s

Tema 3. BemectBa n ux cpoiicra (11 yacos)

16 Merasuibl 1 816

yn7,11,13

17 HemeTasmisl. 1 817 ym 3-5

18 bnaropoHslie ra3sl 1 8§17yn6

19 Kucnotsl Heopranudeckue u 1 8 18 ym 5-7
OpraHNYecKue

20 OcHoBaHMsI HEOPraHUYECKHE U 1 819 ym 4-7
OpraHNYecKue

21 AMdoTepHbIe COCTUHECHUS 1 8 20 yn4-7
HEOPTraHNYECKHE M OPTaHUIECKHE

22 Comn 1 821 ym 4-6

23 IIpakTuyeckas pabora Ne 2. § 16-21
Pemenune skcriepuMeHTaIBHBIX IOBTOPUB
3aja4 no Teme «BemecTBa U X
CBOMCTBa»

23 [ToBTOpeHue u 060061IeHNE 1 8 16-21
M3Y4EHHOTO IOBTOPUB

25 [ToaroroBka K KOHTPOJILHOM 1 §16-21
pabote Ne 2«BemiectBa 1 ux HIOBTOPUb
CBOMCTBa»

26 Konrponbnas padora Ne2 1 § 16-21
«BeniecTBa 1 uX CBOMCTBay MIOBTOPUb

Tema 4. Xumus u coBpeMeHHOe 001ecTBO (3 yaca)

27 XUMHYECKask TEXHOJIOTHS 2 §22ynsS

28
XuMH4ecKasi FpaMOTHOCTb KaK §23 yn 1,3

29 KOMITIOHEHT O0MIeH KyIbTYpPhI 1
YeJI0BeKa

IloBTOpenue u 0606menue kypca. [logBenenue uToros yuedHoro roaa (4 yaca)

30 [ToBTOpeHue 1 000OIICHHE. 1 Pabota ¢

31 | PaGora c Tecramu B hopme EI'D TeCTaMu

32 [ToBTOpeHue U 06001IeHUE. 1 PaGora c

33 | Pabora ¢ Tectamu B popme EI'D TecTaMu

[TonBeneHue UTOroB yaeOHOTO
roja







JIMCT KOPppeKTHPOBKHU padoueii mporpaMMbl o xumuu ajasa 11 KJjacca
yuureas xumuu T. H. MycianHou

Ne HasBanue paznena Ha3Banune teMbl IIpnuuna Koppekrupyroiye MeponpusaTus ITporoxon HIMO
KOPPEKTUPOBKHU 0 PacCMOTPEHUU
KOPPEKTUPOBKU
Pabouas nmporpaMma CKOppEKTUpPOBaHA «  » 20
MIOJIINCH pacu@poBKa MOANNUCH
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