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ITosicHuTEIBLHASA 3aIIMCKA.

denepanbHbIl TOCYIApPCTBEHHBIN 00pa30BaTeNbHBIA CTaHIApPT 00IIero oOpa3oBaHUs, a TaKKe
OCHOBHBIC HJIeH U ToNiokeHus: [IporpaMMbl pa3BUTHS ¥ (GOPMUPOBAHUS YHUBEPCATHHBIX y4EOHBIX
NEUCTBUI NIl CpeqHero oO0Iero oOpa3oBaHUsS COCTABISIOT OCHOBY IIpelajaraeMoil paboueit
MIPOTPaMMBI.

Ora mporpaMMa JIOTUYECKH MPOJOJDKACT MPOTpaMMbl JUIsl HAa4adbHOTO OOIIETO M OCHOBHOTO
obmiero oOpazoBaHusl B 00JIaCTH pa3BUTHs BCEX OCHOBHBIX BHUJOB JESTEIBHOCTH oOyyaeMbix. OHa
COCTaBlIeHa C Y4YETOM OCOOCHHOCTEH, KOTOphIe OOYCIIOBJIECHBI B MEPBYIO OYepelb IPeAMETHBIM
COJIep>KaHUEM U TICUXOJIOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTAMHU 00yUYatoIuXCsl.

[To3naBaTenbHast 1eATENbHOCTh IPU U3YYEHUH Kypca XUMUU Ha 0a30BOM ypOBHE UIPAET BEAYIIYIO
pOJib B Pa3BUTHUH OCHOBHBIX BHJIOB Y4E€OHOW [€ATENbHOCTH CTaplueKIacCHUKOB. OHHM OBJIAJCIOT
METOJIaMU HAYYHOT'O TIO3HAHMs, HAy4yaTcs MMOJHO M TOYHO BBIPA’KaTh CBOU MBICIIH, XapaKTepU30BaTh,
OOBSACHSTH, KJIAaCCU(DHUIIMPOBATh XUMHYECKHUE OOBEKTHI, pad0OTaTh B TPYMIE, apryMEHTUPOBATH CBOIO
TOYKY 3pEHHs, HaXOAUTh, HCIOJIb30BaTh PA3IUYHbIE HCTOYHMKU HH(POPMAIMN M MPEACTaBIATH B
YCTHOM M MUCbMEHHOW pedH pe3yiIbTaThl aHAIN3a 3TOH HH(pOpMAIIHH.

Onna w3 3amad OOy4eHHs B CpeJHEH IKojle — ONpejAeeHHue NanbHeiIeld oOpa3zoBaTeabHON
TPACKTOPUU M OTBETCTBEHHBIN BBIOOP JKU3HEHHOTO M MpodeccnoHanbHoro myTH. s pemeHus 3toi
3a/la4dl  CTapIICKIACCHUKU JOJDKHBI HCIIONBh30BaTh MPUOOPETEHHBI HA YpOKaXx XHUMHUU OIIBIT
JeSITeIbHOCTH B IPOecCHOHATIBHOM cepe n 11000 KU3HEHHOW CUTYaIHUH.

CornacHo 00pa30BaTeIbHOMY CTaHAAPTY, IJIaBHBIC LEJIN CPEAHEr0 00IEero 00pa3oBaHMsI COCTOST:

1) B mpuoOpeTeHWH 3HAHWK, YMEHHUH ©  CIOCOOOB  JCSITEIBHOCTH, COJCHCTBYIOIINX
(bOpMHPOBAHUIO 1IETOCTHOTO MPECTABIEHUS O MUPE;

2) B pa3BUTHUU OIbITa Pa3HOOOPA3HON JAESTENbHOCTH, CAMOIIO3HAHUS U CAMOOTIPECIICHUS;

3) B OCO3HAaHHOM BBIOOPE MHIMBHUAYATHHOW 00pa30BaTEIIFHOM TPACKTOPHH U TPO(EeCCHOHATBHON
NeSITeNIbHOCTH.

Bonwmmoit BkiIam B AOCTHIKEHHE 3THUX IieJiel cpeaHero oOmero oOpa3oBaHMsI BHOCHUT HU3y4YeHHE
XHMHUHU, KOTOPOE MPU3BAHO 00ECIICUNTH!

1) popmupoBaHUE eCTECTBEHHO-HAYYHOU KapTUHBI MUPA, B KOTOPOW CUCTEMa XUMHUYECKUX 3HAHUHN
SIBIISICTCA €€ BaXKHEHUIIIUM KOMIIOHEHTOM;

2) pa3BUTHE UWHTEIUICKTyalbHOTO W HPAaBCTBEHHOTO IMOTEHIMANA  CTapIIeKIACCHUKOB,
dbopMHUpOBaHWE Yy HHX HKOJOTHYECKM TPAMOTHOTO TOBEACHHUS B y4eOHOW W TpodecCHOHATbHON
NeSITeIbHOCTH, a TAKXKE B OBITY;

3) oco3HaHUE CTapIICKJIACCHUKAMU HEOOXOAMMOCTH Ppa3BUTHS XUMHM U XUMHYECKOM
MIPOMBIIIJIEHHOCTH KaK MPOU3BOIUTEIBHON CUIIbI O0IIECTBA;

4) moHMMaHWE HEOOXOIUMOCTH Oe30MmacHOro oOpaIeHusi ¢ BEHIECTBAMH W MaTepUallaMu,
UCTOJIb3yEeMBbIMHU B MPO(ECCHOHANBHOM AEATETLHOCTH U TIOBCEHEBHOM KHU3HH.

IEJIU U 3AJAYU, PEINIAEMBIE [IPU PEAJIM3ALIUU PABOYEN NPOI'PAMMBbI

HenssMu n3y4yeHus XMMHHU B CPeHeH IKOJIe SIBJIAIOTCH:

1) nmoHMMaHWe 3HAYMMOCTH XHMHUYECKMX 3HAHUN A KaXIOrO0 UIEHA COLUYMa; YMEHHUE
OLIEHUBATh Pa3UYHbIe (DAKTHI U SIBJICHHS, CBSI3aHHBIE C XUMHUUECKUMHU OOBEKTAaMH U MPOLIECCAMU, Ha
OCHOBE OOBEKTHUBHBIX KpPUTEPUEB M OMNPEACIEHHON CHUCTeMbl ILIEHHOCTEeH, (opMyaupoBaTh u
000CHOBBIBAaTh COOCTBEHHOE MHEHHUE;

2) INOHUMAaHWE pOJIM XUMUM B COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHMHE MHpa U
UCTOJb30BAHNE XMMHUYECKUX 3HAaHUM s OOBSCHEHHS OOBEKTOB M TPOIIECCOB OKpYKaromien
JNEWCTBUTEIBHOCTH MPUPOTHOM, COLTMATIBLHON, KYJIbTYPHOM, TEXHUYECKON CPEbI;

3) ¢hopmMupoBaHHE y CTAPLIEKIACCHUKOB MPU U3yYEHUH XUMHHM OMbITA MIO3HAHUS U CAMOIIO3HAHMS
C TOMOUIBbIO KJIFOUEBBIX KOMIIETEHTHOCTEH (KJIIOYEBBIX HABBIKOB), KOTOPbIE MMEIOT YHUBEPCATbHOE
3Ha4eHUE Ul Pa3IM4YHBIX BUJOB JEATEIBHOCTH, — IIOMCKA, aHAINW3a U 00pabOTKM HMH(OpMAaIUH,
W3TOTOBJICHUSI HMH(OPMAIIMOHHOTO MPOAYKTa M €ro IMpEe3eHTAlluH, TMPUHATHA  PELICHHH,
KOMMYHHUKATHBHBIX HABBIKOB, 0O€30macHOro oOpalieHus C BeIlecTBAMM M MaTepuajaMu B
MOBCETHEBHOM JKU3HU U MTPOPECCUOHATILHON EATEIIbHOCTH.

3agaun:
1. Pa3BuTue ywyanmxcs.
2. ®opmHpOBaHUE MUPOBO33PEHUECKUX UJIEH, KaK:
- MaTepHaJbHOE €IMHCTBO BEILECTB IPUPOJBI, UX T€HETUYECKAsl CBS3b;



- TIPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXY COCTaBOM, CTPOCHHEM, CBOMCTBAMHU W MPUMEHEHHUEM
BCIIECTB;

- TI03HABaEMOCThH BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUYECKUX PEaKIIHii;

- OOBSICHSIIOIIAS W MPOTHO3UPYIOUIAsT POJIb TEOPETHUUECKUX 3HAHWM NS (DAKTOIOTHYECKOTO
Marepuaia XuMHUH dJIEMEHTOB;

- KOHKPETHOE XHMHUYECKOE COCTUHEHHUE MPENICTABIsIeT COOOM 3BEHO B HEMPEPBIBHOW IIETH
MPEBPAIICHUI BEIIECTB, OHO YYaCTBYET B KPYrOBOPOTE€ XUMHUUYECKHUX AJIEMEHTOB U B XUMHUUYECKON
9BOJIIOLINH;

- 3aKOHBI TIPUPOJIEI OOBEKTUBHBI M TO3HABAEMBI; 3HAHHWE 3aKOHOB XHMHU — BO3MOXKHOCTH
VIOPaBIsATh XUMHUYECKUMHU TPEBPAIICHUSMU BEIIECTB, HAXOAUTH JKOJIOTUYECKH Oe30IacHbIe
CIOCcOOBI MPOU3BOJICTBA U OXPAHBI OKPYXKAIOIIEH CPEIbl OT 3arps3HEHNS,

- HayKa U MpPaKTHKa B3aUMOCBSI3aHbI;

- pa3BUTHE XUMHUYECKONW HAyKH W XUMHU3AIMS HApPOJHOTO XO3SHCTBAa CIYy)KaT HHTEpecam
yeJI0BEKA U OOIIECTBA B I[EJIOM.

3. DKoNIOTHYeCcKOe U YKOHOMHYSCKOE BOCIIUTAHHE.

HopMaTHBHO — npaBoBbIe IOKYMEHTHI, HA OCHOBAHUH KOTOPBIX pa3padoTaHa mporpaMmma

[IporpamMmmMMma pa3paboTaHa B COOTBETCTBUU C

e OenepanbHbIM 3akoHOM Poccuiickoit @enepanuu ot 29 gexabpst 2012 roma Ne273-03 «O6
obpaszoBanuu B Poccuiickoit denepanun» (pen. ot 31.12.2014 roxga)

e OesiepallbHBIM  TOCYJAPCTBEHHBIM  00pa30BaTeIbHBIM  CTaHAAPTOM HAYaJIBHOTO  OOIEro
00pa3oBaHMsl, YTBEPKICHHOTO NMpHKa3oM MUHHCTEpCTBa U 00pa3oBaHus Hayku Poccuiickoit

e OesiepallbHBIM ~ TOCYJAPCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHAAPTOM OCHOBHOTO  OOILEro
oOpa3oBaHMs, YTBEPKICHHOTO TpHKa3oM MuHucTtepcTBa oOpa3oBaHMs U Haykud Poccuiickoi
denepauun

e [Tucebmom MunmctepcTBa obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 28.10.2015 roxa
08-1786 «O pabouux mporpaMMax y4eOHBIX MMPEIMETOBY

e PabGouas mporpamma no xumuu. 10-11 xmaccel. ABropsl O.C. I'abpuensn. MockBa: «/Ipoda»
2014 .

MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM ILIaHe

Kypc xumum B cpenHeir mkose mpenycMmaTpuBaercs @DenepalbHbIM TOCyAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHIAPTOM KaK COCTAaBHAas 4acTh MpeAMETHOW obnactu «EcTecTBEeHHO-HAay4YHBIE
npeametb». O0yyaromuecss MOTYT BBIOpATh JUIsl U3YYEHUS! MHTETPUPOBAHHBIN KypC €CTECTBO3HAHMS
WM XMUMUIO Kak Ha 0a30BOM, TaK U Ha yrJIyOJIEHHOM YpOBHE.

PaGouass mporpamMmmMa mo XWUMHH JUISI CpeAHEro oO0Iero oOpa3oBaHHMs Ha 0a30BOM YpPOBHE
cocTaBlieHa U3 pacuéra 2 4 B Hegemto (136 4 3a 1Ba roa o0y4yeHus).

Ili1anupyemble pe3yibTaThbl OCBOCHUS Y4eOHOI0 nmpeaMeTa « XuMHs».

OOyueHne XMMHH B CpEIHEHW IIKOJIe Ha 0a30BOM YpPOBHE IO JaHHOMY KypCy CIOCOOCTBYET
JOCTUKEHHUIO O0yJYaIOIIUMHUCS CIEAYIOUUX JJUYHOCTHBIX Pe3yJbTaToB:

1) 4yBCTBO rOPAOCTH 32 POCCUMCKYI0O XMMUYECKYIO HAYKY U OCO3HAHHE POCCUICKON Ipa)KJaHCKOM
UJCHTUYHOCTU — 8 YEeHHOCMHO-OPUECHMAYUOHHOU chepe;

2) oco3HaHuE HEOOXOAMMOCTH CBOEH MO3HABATENIbHOM NEATENbHOCTH M YMEHHUE YIPAaBIATH €IO,
TOTOBHOCTb U CIIOCOOHOCTH K CaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEW JKU3HU; IOHUMaHUE BaXKHOCTH
HENPEephIBHOTO 00pa3oBaHus Kak (hakTopa yCIEHIHON npodecCnoHaIbHON U 00IIEeCTBEHHON esTeNb-
HOCTH — 8 no3HasamenvbHoll (KOTHUTUBHOW, UHTEIUICKTYaIbHOW) chepe;

3) TOTOBHOCTBH K OCO3HAaHHOMY BHIOOpY JanbHEiIIeH 00pa30BaTeIbHON TPACKTOPUH HITH Cephl
npodeccCHoHABHOM IEeATENBHOCTH — 8 mpy008otll cepe,

4) HenpusATHE BPEIHBIX MPHUBBIYEK (KYpEHHUs, YHOTpeOJEeHHs alKorojs M HAapKOTUKOB) Ha
OCHOBE 3HAHMH O TOKCHYECKOM M HAapKOTUYECKOM JIEHCTBHHM BELIECTB — & cgepe
300po8bechepexceruss u Oe30nacH020 00pa3a HCU3HU.



MeTtanpeaMeTHbIMH pe3yJIbTATAMHM OCBOCHHS BBITYCKHUKAMU CpEIHEH IIKOJbl Kypca XUMUU
SBIIAIOTCSL:

1) ucnonvszoéanue yMEHM W HaBBIKOB PA3JIMYHBIX BHUIOB I103HABATEIBHOM JESITEIBHOCTH,
npumeHeHue OCHOBHBIX METOJOB IO3HaHUA (CUCTEMHOMH()OPMAIIMOHHBIA aHaiIu3, HaOIIo/JeHUE,
U3MEpEHHUE, MPOBEACHUE DKCIIEPUMEHTA, MOJEIMPOBAHUE, HCCIEAOBATENbCKAs IESATENBHOCTD) IS
W3Y4YEHHUsI pa3IMUHbIX CTOPOH OKPYXKArOLIe 1eHCTBUTEIBHOCTH;

2) gnadenue OCHOBHBIMU HMHTEIUIEKTYaJbHBIMU onepanusMu ((HopMyaupoBKa THIOTE3, aHATU3 U
CUHTE3, CpaBHEHHE W cHCTeMaTu3alus, O00OOIIeHHEe M KOHKpPETH3allus, BBIABIEHUE NPUYUHHO-
CJIEJICTBEHHBIX CBSI3€{ U MOUCK aHAJIOIOB);

3) no3nanue 0OHEKTOB OKPYKAIOIIETO MUPA OT OOIIET0 Yepe3 0COOCHHOE K AUHUIHOMY;

4) ymeHue BBIIBUTATh UJIEU U OIIPENESATh CPEACTBa, HEOOXOIUMBIE I UX pealln3alliy;

5) ymenue onpenensTh LETU U 3aJaydl JeATeIbHOCTH, BHIOMPATh CPENCTBA pealu3aluu Lelu U
MPUMEHSTh UX Ha MPAKTHKE;

6) ucnonvsosanue Pa3NUYHBIX HCTOUYHUKOB JJIS TOJIYYCHHUS XUMHUYECKOW HH(pOpMAIHH,
MOHMMaHHE 3aBUCHMOCTH COJAEp)KaHUS U (OpMBI TpencTaBleHUS HUHPOpPMALMU OT IIeJel
KOMMYHMKAIMU U aJpecara;

7) ymenue IPOAYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATD B MPOLIECCE COBMECTHON JIESITEIBHOCTH,
YUUTBIBATh MO3UIUH IPYTUX YYACTHUKOB JESITEIbHOCTH, 3(PPEKTUBHO pa3zpeniatb KOHPINKTHI,

8) comoenocms W CIOCOOHOCTH K  CaMOCTOSITENIBHOM — MH(OPMAIIMOHHONIO3HABATEIHLHON
NeSTeIbHOCTH, BKJIIOYas YMEHHE OpPUEHTHPOBATHCS B pPAa3IMYHbIX HCTOYHUKAX HH(POpMaLuwy,
KPUTHYECKH OLIGHMBAaTh U HHTEPHPETUPOBATh HHGMOpPMALNIO, TOIYYaeMYI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;

9) yMeHue NCIOIb30BaTh CPEACTBA NHGOPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUH (Hanee
— UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33]1a4 C COOJII0IEHuEM
TpeOOBaHUMN IPrOHOMHUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U 3TU-
YeCKUX HOPM, HOPM MH(POPMALIMOHHOI 0€3011acHOCTH;

10) 61a0eHue A3bIKOBBIMHU CPEJICTBAMH, B TOM YHCJIE U SI3bIKOM XUMUU, — YMEHHE SICHO, IOTUYHO
U TOYHO M3J1araTh CBOIO TOUKY 3pEHUs, UCIIOJIb30BATh aJIcKBAaTHBIE SI3bIKOBBIE CPEJCTBA, B TOM YHCIIE
Y CUMBOJIbHBIE (XUMHYECKUE 3HAKH, (POPMYJIIBI M YPaBHEHHUS).

IIpeaMeTHBIMH pe3yJIbTATAMM M3YYCHUS XUMHM Ha 0a30BOM ypOBHE Ha CTYNEHH CPEIHETO
o01ero 00pa3oBaHus SBIISIOTCS CIEAYIONINE PE3YIIHTATHI:

I. B no3naBaresibHOM cepe:

1) 3uanue (noHumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIMX TEOpUMl Kypca
OpraHUYECKOMN U OOIIEH XUMUH;

2) ymeHue HaONIIONaTh, ONMUCHIBATH, (PUKCHPOBATH PE3YylbTAaThl U JEJaThb BHIBOJBI Ha OCHOBE
JI€MOHCTPALIMOHHBIX U CAMOCTOSITENIbHO IPOBEAEHHBIX KCIIEPUMEHTOB, UCIIONb3Ys ISl TOTO POJIHOM
(pycckHii WIITM UHOM) SI3BIK U SA3BIK XUMUH;

3) ymenue xnaccuguyuposams XUMUYECKUE DJIEMEHTHI, MPOCThIE BEIIECTBA, HEOPraHUYECKUE U
OpraHMYEeCKHEe COCTUHEHUS, XUMUYECKHUE MPOIIECCHI;

4) ymenue xapaxmepuzosams 0OOILINE CBOWCTBA, MOJTYYEHUE U MPUMEHEHHE M3YYEHHBIX KIJIACCOB
HEOPraHMYECKHUX M OPraHNYECKUX BEUIECTB U UX BaXKHEUIINX ITPEICTAaBUTEIIEH;

5) ymenue onucvigamb KOHKPETHBIE XHMHWUYECKHE PpEAaKIMM, YCIOBUS HUX MPOBEIEHUA U
YIPaBIEHUS XUMUUYECKUMU IIPOLIECCAMH;

6) ymenue  camoCmosmenbHO — NPOBOOUMb  XUMUYeCKull  dKcnepumenm W HaONIONATh
JIEeMOHCTPALIMOHHBIN SKCHEPUMEHT, (PUKCHUPOBATH PE3yJbTaThl U JI€JaTh BBIBOJABI U 3aKIIOUEHUS 110
pe3ynbTaTtam;

7) yMeHue npocHO3uposams CBOWCTBA HEU3YUEHHBIX BEIIECTB IO aHAJOTMH CO CBONCTBaMH
M3Y4YCHHBIX Ha OCHOBE 3HAHUSI XMMHUYECKHUX 3aKOHOMEPHOCTEH;

8) ymenue onpedensms UCTOUHUKH XUMUYECKOW MH(pOpMaLIMU, TOTy4yaTh €€, TPOBOAUTH aHAJIN3,
M3rOTaBIIMBATh MH(OPMAIIMOHHBIN MPOAYKT U MPEICTABIATD €r0;

9) ymeHue noavzosamvcs 00A3aTENBHBIMM  CIPABOYHBIMH ~ MaTepuaiaMu (IEepUOANYECKOM
cucreMo  xummuueckux osnmementoB JI. M.  MenzaeneeBa, Tabmuieil = pacTBOPHUMOCTH,
MEKTPOXUMHUUYECKUM PSAJOM HANPSDKEHUH METAuIOB, pSAOOM  DJIEKTPOOTPHULATEIBHOCTH)  JUIS
XapaKTEPUCTUKU CTPOEHUs, COCTaBa U CBOWCTB aTOMOB XMMHMUYECKUX 3eMeHToB [—IV mepuonos u
00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEILECTB;

10)ymenue ycmanagéiueams 3aBUCUMOCTb CBOMCTB M NPUMEHEHHUS BaKHEWIIMX OPraHUYECKHUX
COCMHEHUIl OT MX XUMHYECKOTO CTPOCHHUS, B TOM 4YHCIE M OOYCIOBICHHBIX XapaKTEpOM 3TOTO
CTpoeHHUs (MIpeieIbHbIM WIH HEMpeeIbHbIM) U HaTuheM (QyHKUIMOHAIBHBIX TPYIIIL;

11)ymenue mooenuposams MOJIEKYIJbl HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB;



12) nonumanue XWUMHYECKOW KapTHHBI MHpa KaK HEOTHEMJIEMOW YacTH IIEJIOCTHOM Hay4HOH
KapTUHBI MUpA.

I1. B 1eHHOCTHO-OpHEeHTAIMOHHOI cdepe: popMupoBaHUe COOCTBEHHOI

NO3UIMH IIPU OLIEHKE MOCIEACTBUM AJIs OKPYXKAIOLIEH Cpelibl 1eATEIbHOCTH YEJI0BEKA, CBI3aHHON
C MPOU3BOACTBOM U MepepadOTKON XUMHUUECKUX MPOAYKTOB.

I11. B TpyaoBoii cepe: npoBeieHHE XUMUYECKOTO SKCIIEPUMEHTA; pa3BUTHE HABBIKOB yUEOHOM,
MIPOEKTHO-UCCIIEIOBATENBCKON M TBOPYECKOM MEATEIbHOCTH IMPU BBHIMOJHEHUU HHAMBUIYATbHOTO
MPOEKTa MO XUMHUH.

IV. B cdepe 310poBOro odpasza :KuU3HU: COONIOJCHHE MpaBUI Oe30MacHOro OOpalieHus ¢
BEILIECTBAMM, MAaTepHUaJaM{; OKAa3aHWE IEpPBOM MOMOIIM NpPH OTPABICHUSAX, OXKOrax U TpaBMax,
MOJIYYEHHBIX B PE3y/IbTaTe HAPYIICHUS MPABWJI TEXHUKH O€30MacCHOCTHU MPHU padoTe C BEUIECTBAMU H
1a00paTOPHBIM 000PYTIOBAHUEM.

Conep:xxanue yueoHoro npeamera B 10 kiacce, 2 yaca B HeJleJi10

Benenne (1 4)
Mertoabl HayuyHOTrO nIo3HaHus. Habmonenue, npeanonoxenue, runoresa. [louck
3akOHOMepHocTeil. Hayunslil sxcriepumeHT. BoiBo.

Tema 1. [Ipeamer oprannveckoii xumuu. Teopusi cTpoeHnst OPraHUYeCKNX coequHeHui (4 4)

Opranuveckrie BEIIeCTBA: MPUPOIHBIC, HICKYCCTBEHHBIE U CUHTeTHYecKre. OCOOCHHOCTH cOCTaBa
U CTPOEHHS OpraHndeckux BeuiecTB. Butanusm u ero kpax. [lonarue o0 yrieBogopoax.

OcCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTo cTpoeHHs. BaneHTHOCTh. CTpyKTypHBIE (OPMYIIBI
— moaHble U cokpaménubie. [IpocTeie (oguMHApHBIC) W KpaTHBIE (IBOMHBIC W TPOMHBIC) CBS3H.
N3omepsl 1 u3omepusi. BzanMHoe BIHMsiHEE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. 1lnaBnenue, oOyriMBaHWE W TOpPEHUE OpPraHMYECKUX BewlecTB. Mozenu
(mapocTtep)kHEeBbIe W OOBEMHBIE) MOJEKYJ OPraHUYECKHX COCIMHEHHH pa3HBIX KJIACCOB.
OmnpeneneHre IEeMEHTHOTO COCTaBa OPTaHUYECKUX COSTUHEHUH.

Jlabopamopuvie onvimsl. I3roToBICHHE MOJIETICH OPraHUYeCKNX COSIUHEHUH.

Tema 2. YrieBoaopoabl 1 X NPUPOAHbIe UCTOUYHMKH (17 1)

IIpenesibHbIe YriieBOAOPOAbI. AJIKaHbL. ['oMonorudeckuii psim u oOmas (opMmyna alkaHOB.
CtpykTypHas u3oMepus (M30MeEpHsl YIIIEPOTHON LIETIH ).

Huknoankansl. AnkuiabHble pagukanbsl. HoMmeHknatypa ankaHoB. du3nueckue M XHMHUYECKUE
CBOWCTBa QJIKAHOB: IOPEHME, PEAKIMU 3aMELICHHs (TaJIOreHH- POBAHUE), PEaKIUU H30MEpHU3alHH,
peaxius pa3iokKeHUsl METaHa, peaklus JeTIpUpPOBaHMs 3TaHa.

HenpeneabHbie yriieBoaopoabl. AJIKeHbl. [OMOJIOTMYECKHMA pAI  aJKEHOB. ODTHJIEH.
Homenxknarypa. CTpykTypHas W mpocTpaHCTBeHHasi (reomerpudeckasi) mzomepus. [IpombliuieHHOe
MOJIyYE€HUE AJIKEHOB: KPEKHHI M JIETHIPUPOBAaHUE alKaHOB. JlabopaTopHOe MojlyueHue 3TUjeHa —
peakuus AerujapaTauuu dTaHojia. Peakuuy NpUCOENMHEHMS: TMApaTalvs, TUApOraJloreHUpOBaHUE,
rajore- HupoBanue, noaumepusanus. [IpaBuno MapkoBHrKoBa. OKucieHUe ankeHOB. KauecTBeHHbIE
peaklK Ha HENPEAEIbHBIE YIIIEBOJOPOIBI.

Aaxanuenbl. Kayuykn. Conpsok€HHble anmkaauensl: Oyranuen-1,3, m3zonpeH. Homenkmnarypa.
CrocoOwl  monydeHust ankagueHoB. Peakmus JleOemeBa. Peakumm mnpucOoeTUHEHHUS alIKaIUEHOB.
Kayuyku: HartypanbHblid, cuHTeTH4YecKue (OyTaaueHOBBINH, M30MPEHOBBIN). BynkaHuzamus kaydyka.
Pe3una. DOOHUT.

Aaxunbl. ['omonornueckuii psa. Homenknarypa u wusomepus. llomydeHue u npumeHeHue
alieTuiieHa. XMMUYECKHME CBOMCTBA  alETWJIEHA: TOPEHHUE, pEaKkUUUd IPUCOCIUHEHUS —
THIPOTaJIOTeHUpPOBaHNe, TajloreHupoBaHue, Tuaparauus (peakuus Kyueposa). Bununxmopun,
MTOJIMBUHUIIXJIOPHU/L.

Apenbl. beH3on: ero crpoeHue, HEKOTOpbIe (U3MYECKHE M XUMHYECKHE CBOWCTBa (TOpeHHUE,
peaxkiuu 3aMelieHNs] — rajloreHHPOBaHNEe, HUTPOBAHUE), TOJTyUYEeHUE U IPUMEHEHHE. DKCTPAKIIUSL.

Ipupoanbiii raz. CocraB HpUPOJHOrO rasza, €ro HaxoxJIeHue B mnpupojae. [Ipemmymiectsa
MPUPOJHOTO ra3a Kak TOIIMBA. XHMMHUYecKas repepadoTka MPUPOAHOIO raza: KOHBEPCHsS, MTUPOIIH3.
CuHTe3-ra3 u ero UCIoJIb30BAHUE.

Hedtb 1 cnocods! eé nepepadorku. [lomyTHeii HedTAHON ra3, ero cocraB u (ppakuu (ra30BbIi
OeH3uH, mpomnaH-OyTaHoBasi, cyxoi ra3). Hedrtb, e€ cocraB u mepepaboTka (IeperoHka, KpeKUHT,
pudopmunr). Hedgrenpoayktel. OKTaHOBOE YHCIO OCH3MHA.



KaMennblii yroiib u ero mepepadorka. Vckomaemblii yroyib: aHTpaluT, KaMEHHBIH, OypBIi.
KokcoBanue kamenHoro yris. KokcoBblii ra3, aMMuayHas BOJia, KAMEHHOYTOJbHAas CMOJa, KOKC.
la3udukanus 1 KaTaTUTUYECKOE THAPUPOBAHNE KAMEHHOTO YTJIS.

Jlemoncmpayuu
- I'openne merana, 3TaHa, aleTUICHa.

- OTHOIIIEHUE MeTaHa, YTUIICHA, alleTUJICHa 1 OSH30JIa K pacTBOpaM MepMaHraHaTa Kalus U OpOMHOM
BOJIE.

- [lonydyenue sTrIIeHa peakiyel qeruaparaiyuy 3TaHoa U alleTHIIeHa THAPOIN30M KapOuaa Kaubusl.
- PaznoxxeHne kaydyka pu HarpeBaHUH, UCIBITAHUE NTPOAYKTOB PA3JIOKEHUS HA HENIPEIEIbHOCTb.

- Komneknuu «Hedts u HedTenmponykTe», «KaMeHHBIH Yrojib W TPOIYKTHI €ro MepepadOTKH»,
«Kayuykny.

Jlabopamopnvie onvimol
- OGHapyXeHHe MTPOYKTOB TOPEHUS CBEUH.

- UccnenoBanne CBOMCTB Kay4yKOB.

Tema 3. Kucsiopoacoaep:xxamme opranudeckue coennaenus (14 4)

Oanoaromublie cnuptbl. DyHKIMOHAIBHAs TUAPOKCUIbHAS TIpynna. ['OMONOTMYECKHH psaf
MpelelbHBIX OJHOATOMHBIX CHOUPTOB. Homenknatypa. M3omepust monoxenus: (QyHKIHOHAIBHOMN
rpynnsl. BogoponHas cBs3b. XMMHMUECKHE CBOWCTBAa CIUPTOB. AulblerujaHas rpymnmna. Peakuus
sTepuuKayy, cioxHble 3¢upsl. I[lpuMenenue cnuproB. JlefiCTBHE METHJIIOBOTO M 3THUIIOBOTO
CIIMPTOB Ha OPTaHU3M YEJIOBEKA.

MHoroatoMHble CHUPTBI. OTHUJIEHIVIUKOJIb KAaK IIPEICTABUTENh JBYXaTOMHBIX CIHPTOB U
[JIMLEPUH KAaK IMPEICTAaBUTENb TPEXATOMHBIX CIHUPTOB. KayecTBeHHas peakuys Ha MHOTOaTOMHBIE
CIUPTHI, UX CBOWCTBA, MOIy4YeHHe U pumeHenue. [lonstue 06 antudpusax.

®enos. CtpoeHue, MoOTydyeHHUE, CBOWCTBA M NpuMeHeHue ¢eHona. KayecTBeHHbIE peaknuu Ha
(denon. BzanmHoe BIusHEE aTOMOB B MOJIEKYJIe (peHoa.

Anbaerubl 1 KeTOHbI. DopMalibIeTu U alleTalbET U KaK MPEACTaBUTEIN albIeTUI0B, COCTaB
ux Mosiekyn. DyHKIMOHanbHAs KapOOHWIIbHAs Tpymmna. KadecTBeHHBIE pEakiid Ha ajibJACTHJBL.
CaoiicTBa, oyuyeHUE U IPUMEHEHHE (OopMallbJIeTH/Ia U aleTalbIerua. Peakiiny moiuKoHIeHCAIIUH
s popmansaeruna. [ToHsTHE 0 KETOHAX HA MPUMEPE AllETOHA.

Kap6oHoBbIe KUCJIOTBI. [ OMOTOTHYECKH psAJT IPEIEIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCHOT. [lomyueHue M mpuMeHEHUE MYPaBBUHOW U YKCYCHOM
KHCJIOT.

Caoxnbie 3¢pupbl. Kupbl. CriocoObl TOJNYIeHHS U XUMHUUYECKHE CBOMCTBA CIOXKHBIX A(DHUPOB.
Crpoenue xupoB. KHUCIIOTHBIN U IIETOYHON THAPOIU3 )KUPOB. Mbuia. ['uapupoBaHue Kupos.

YraeBoabl. Monocaxapuapl. [moko3a kak anpaerugocnupt. Copoutr. MoONOYHOKHCIOE U
cnupToBoe Opoxenue. dorocuHTe3. Caxapos3a Kak NpeACTaBUTENb aucaxapunioB. llomucaxapumb:
KpaxMaji, [eJIr0JI03a.

Llemoncmpayuu

- [lonyuyeHnue anbaerni0oB OKUCIEHUEM CIIUPTOB.

- KayecTBeHHas peakiiysi HA MHOTOATOMHBIE CITUPTHI.

- 3aBHCHMOCTB PaCTBOPUMOCTH (heHoJIa B BOJI€ OT TEMIIEPATYPHI.

- B3aumopeiictBue ¢ 6pomHol Bomoi u xmopuaom sxenesa(lll) kak kauyecTBEHHBIE peakIUH Ha
deno.

- Peakmuu cepeOpsHOTO 3epKajla MW CO CBEXKENMOJydyeHHbIM ruapokcuaoM wenu(ll) mpu
HarpeBaHUM KAaK Ka4E€CTBEHHbIC PEAKLINH HA aJbJECTH/IbI.

- O0pa31el MypaBbUHOM, YKCYCHOM, TAIBbMUTHHOBOW M CTEAPUHOBOW KUCIIOT U UX PACTBOPUMOCTH
B BOJIE.

- CBOlCTBa IJIIOKO3bI KaK ajbJEru1a U KaKk MHOTOATOMHOI'O CIIUPTa B PEAKLMIX C TUAPOKCHIOM
meau(I).

Jlabopamopnvie onvimol

- CpaBHEHHE CKOPOCTH MCIIApEHMS BOJIbI U ATaHOJA.

- PacTBOpuMOCTb IiHIIepUHA B BOJIE.

- XMMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTBHI.

- OnpeneneHue HENpeAEIbHOCTH PACTUTENBHOIO MacIa.

- UnenTudukanus kpaxmana B HEKOTOPBIX MPOTYKTaX MUTAHHMSL.

- 3roroBneHne KpaxMajabHOTO KIIEHCTepa.

Tema 4. A3orcoaep:xamme opranudeckue coeqnnenus (12 u)
AMMHBI. AMUHOTpYIIa. AMUHBI NpeJebHbIE U apoMaThudeckre. AHWINH. [lolydeHne aMHUHOB.
Peaknusa 3uanna. XuMu4yecKkue CBOWCTBA U MPUMEHEHHE aMHHOB. *



AMHMHOKHMCJIOTbI. AMHMHOKHCIIOTBI, COCTaB HUX MOJEKYyJI M CBOMCTBa Kak aM(OTEepHBIX
OpraHUYEeCKUX COCAMHEHWH. ['MUIMH Kak NMpeacTaBUTENb aMUHOKHUCIOT. [lonydeHue monumneTuioB
peakuuen noJmKoHAeHcauuu. [IoHaTHe 0 MeNnTUAHOM CBSI3H.

Beaku. CrtpoeHue MoJekyn O€NKOB: TEpBUYHAS, BTOpPUYHAS ¥ TPETHYHAS CTPYKTYPHL
KauectBennsie peakumu Ha Oenku. ['maponus u neHaTypamwusi OenkoB. buonormueckue QyHKITUU
OEIKOB.

I'eneTnueckas CBA3b MeAKAY KIACCAMH HEOPTAaHNYECKUX COeIMHEHHUI.

[loHsiTHE O TE€HETUYECKOMN CBSI3M MEXAY KIAcCaMM YIIEBOAOPOJIOB, KHCIOPOI- U a30TCOAEPKALIUX
coeauHeHnil. MiumocTpanus TE€HETHYECKOM CBSI3M Ha TMPUMEPE OPraHUYECKUX COCIUHEHUH
Pa3IMYHBIX KJIACCOB, COJIEPIKAIIMX [IBA aTOMa yrieposa.

Jlemoncmpayuu

- KauecTBenHble peakiiuu Ha O€KH.

Jlabopamopnvie onvimol

- M3roroBiieHne Mozienei MOJIEKyI AMUHOB.

- M3rotoBnenue MOAEIN MOJIEKYJIbI TJIMIUHA.

Ipaxmuueckas paboma. nenTudukamnusi OpraHu4ecKuX COeTUHEHUI

Tema 5. Xumus u xu3Hb (10 )

buorexnonorus. JlpeBHeimue W COBpeMEHHBbIE OWOTEXHOJOTMH. BakHeWimme HampaBieHUs
OMOTEXHOJIOTHH: TeHHasl (TeHeTUYecKas) ¥ KJIeTouHas nHxeHepus. Kionuposanue.

MMonumepsl. Kimaccudukanus nmommmepoB. VcKycCTBEHHBIC MOTUMEPHI: MEITYJIONI, alleTaTHBIN
ménK, BUCKO3a, nemtodan. [Inactmaccel. BonokHa.

Cunrernuyeckne mosmMmepsl. [lonumepusanus M MOJUKOHJAEHCAIMS KaK CIOCOOBI MOJTY4YEHUS
nonmuMepoB. CuHTeTHMYeckne Kaydykd. [lomuctupon, TeQioH ¢ TOJUBUHUIXJIOPUA  Kak
npeAcTaBuTeNy miacrMacc. CHHTETUYECKUE BOJIOKHA: KAlPOH, HEMIJIOH, KeBJap, TABCaH.

Jlemoncmpayuu

- Konnekuum kay4aykoB, MIacTMacC, CHHTETUYECKUX BOJIOKOH U U3JIENUN U3 HUX.

- DepMEHTATUBHOE PA3JIOKEHUE MEPOKCHAA BOAOPOAA C MOMOUIBI0 KaTalla3bl CBEXKEHATEPTHIX
MOPKOBH MJIH KapTO(hes.

Jlabopamopnvie onvimol

- O3HaKOMJIEHHE € KOJUIEKLIUAMH Kay4yKOB, IIJIACTMACC U BOJIOKOH.

IIpaxmuueckas paboma. Pacnio3HaBaHue MJIacCTMacC U BOJIOKOH

Conep:xxanue yueoHoro npeamera B 11 kiacce, 2 yaca B HeJeJ110

Tema 1. Ilepuoaunyecknii 3akon u IICXD /.. MeHae/ieeBa HA OCHOBE YYeHUSI O CTPOCHUU

aroma (6 4).

Otkpoeitue JI. U. MeungeneeBoM Ilepuonuueckoro 3axkoHa. Ilepsvie
NONBIMKU KIACCUDUKAYUU XUMUYECKUX dNlemMeHmos. BaxkHele MOHATUS XUMHH: aTOM, OTHOCHUTEIb-
Hasi aToMHass M MojekyispHas Maccel. Otkpeitue [[. . MenneneeBsiM Ilepunonndeckoro 3akoHa.
[Tepuonnueckuii 3akoH B hopmynuposke . 1. Menaeneena.

[Tepuonunueckasa cucrema . U. Meungeneena. Ilepuoguueckas cucrema /1. 1.
MenneneeBa kak rpaduueckoe otodpaxenue [lepuoanueckoro 3akona. Paznuunsie BapuanTsl [lepu-
onudeckoi cucreMsl. Ilepuonpl U rpynnsl. 3Hau€HUE NEPUOAMUYECKOro 3akoHa U Ilepmonmyeckoit
CUCTEMBI.

CTtpoenue atroma. ATOM — cloXHas 4dactuua. Omkpuimue 51eMEeHmapHulX Yacmuy u
cmpoenus amoma. SIapo aToma: MPOTOHBI M HEUTPOHBI. M30TONBI. M30monst 6000poda. DIEKTPOHBI.
DneKkTpoHHass 000JI04Ka. JHEpPreTHUeckuii ypoBeHb. OpOutanu s- u p-, d-Opoutanu. Pacnpenenenue
AJIEKTPOHOB IO SHEPreTHUYECKUM YPOBHSIM U OpOHUTANSAM. DJEKTPOHHbIE KOH(UTyparuud aToMoB
XUMHUYECKHX AJIEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[lepponnueckuid 3aKOH U CTPOEHHUE aToMa.

CoBpeMeHHOE TOHATHE XHUMHYECKOro syieMeHTa. CoBpeMeHHas (OPMYIHPOBKAa IMEPHOAMYECKOTO
3akoHa. [IpyuMHa NMEpUOIUYHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKUX 3JIEMEHTOB. OCOOEHHOCTH
3aMOJIHEHHS SHEPTETUYECKUX YPOBHEH B AJIEKTPOHHBIX 000JOYKAX aTOMOB IEPEXOJIHBIX AJIEMEHTOB.
DJIEeKTPOHHBIE CEMEWCTBA 3JIEMEHTOB: S- U p-3JIEMEHTHL; d- U f- o1emenmal.

JemoncTpauuu. Pazimmunsie popmel [lepronnueckoii cucremsr /1. . Menneneena.

Tema 2. Ctpoenue Bemecrna (18 4).
KOBaJIeHTHa}I XuMuuyeckKkada cBfA3b. IloHATHE O KOBAJCHTHOM CBS3H. 061_[[&5{
3NeKTpoHHass mapa. KpaTHOCTh KOB@JIEHTHOM  CBSI3U. OJIEKTPOOTPULIATEIBHOCTh. [lepekpvieaHue
9NeKMPOHHBIX opOumaneli, - u 7- c6a3u. KoBaJeHTHas TOJsApHAas W KOBAJICHTHAs HEMOJApHas



xuMudeckue cBsi3u. OOMEHHBIH M JOHOPHO-AaKIICHTOPHBIM MEXaHW3Mbl 00pa30BaHUsS KOBAJICHTHOMW
cBsi3u. BemecTBa MONEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA  cOCTaBa st
BEIIECTB MOJIEKYJSPHOTO CTPOSHUSI.

NonHass xuMmuueckasa cBA3b. KaTuoHsl n aHHOHBI. VMOHHas CBsI3b M €€ CBOMCTBA.
HNonnas cBsi3b Kak KpaltHUH ciydail KOBaJICHTHOM MOJIAPHOM CBsI3U. PopMmynbHaAs eOUHUYA 8eujecmad.
OmuocumenvbHOCMb 0eNleHUst XUMUYECKUX C853ell Ha MUNbl.

Metannudyeckass XUMHUYecKas CBI3b. OOmue ¢(u3nUecKue CBOWCTBA METAJIOB.
3asucumocms 31eKMpPonpoeooHocmu memanioé om memnepamypsi. Crnasbl. Yephvie u ysemmuvle
cnaasbi.

ArperaTtHble COCTOSIHHSA BemecTBa. ['a3pl. 3akoH ABoraapo s ra3oB. MoJsipHbIii
00BeM razoo0pa3HbIX BelecTB (M p U H. y.). XKuIKocTu.

Bonoponnas xumuueckas CBA3b. BomopomHas cCBsI3b Kak o0OcoOblii ciydait
MEXMOJIEKYJIIPHOTO B3auMojeicTBUA. MexaHu3m ee 00pa3oBaHusl U BIMSHUE Ha CBOMCTBA BEIIECTB
(Ha mpumepe Bojbl). Hcnonvzosanue 600vl 6 Ovimy U HA Npou3soocmee. Buympumonexynapuas
B8000POOHASL C6513b U ee OUON02UUeCKAsl POJlb.

Tunel KpucTalauueckux pemeTok. Kpucrammmyeckas pemerka. HMonnsle,
METaJIJIMYEeCKHE, aTOMHbIE U MOJIEKYJIAPHbIE KPUCTAITIMYECKHE pemeTku. Amorponus. AMopdHbIe
BEIIECTBA, UX OMAUYUMENbHbIE CBOLICEA.

Yucteie BemecTBa cMecu. (CmMecMm M XUMHYECKHE COEIWHEHMS. ['OMOreHHbIE H
reTeporeHHbIe cMecH. MaccoBast 1 00beMHas J0JIM KOMIIOHEHTOB B cMecH. MaccoBast 10J1sI IPUMECEH.
Pemenue 3anay Ha MaccoByI0 10110 puMeceit. Knaccugurxayus eeujecme no cmenenu ux yucmomasi.

HAucnepcHsie cuctembl. Iloastne mucnepcHod cuctemsl. JlucmepcHas ¢daza wu
nucnepcuonHas cpena. Kmaccuduxarus nucnepcHbIX cucteM. Konnouousie OucnepcHvle cucmemul.
3onu u 2enu. 3HaveHue OuCnepcHuIX cucmem 8 NPUpPooe U HCU3HU 4el08eKd.

JdemoncTpauuu. Mojienb KpUCTAUTMYECKOW PEIIeTKH Xjopuaa HaTpus. OOpas3ikl MUHEPAIOB C
WOHHOW KPUCTANTIMYECKON PEIIEeTKOW: KalbluTa, rajauta. Molenu KpUCTAIMYECKUX PENIETOK
«CyXoro Ibla» (WIu uojaa), anmasa, rpadura (wim kHapia). Mojenb MoJsipHOro o0bema ra3oB. Tpu
arperaTHbIX COCTOSIHUS MOABL. JJucmunnayus 600vl. O0pazybl pasiuyHulX OUCHEPCHBIX CUCHEM:
IMYAbCUL, CYCneH3ull, a3posonet, eenel u 3onell. Koazynayus, Cunepesuc. dgpgpexm Tunoans.

Jlaboparopubie onbIThbl. 1. OmpeneneHue CBOWCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIIA
KpUCTAJUITMYECKON pemeTKU 2. O3HaKOMIIEHHE C KOJUIEKIIUEH MOJIMMEPOB, MJIaCTMAcC U BOJIOKOH U
m3aenuid U3 HuX. 3. JKecTKocTh BOAbL. YcTpaHeHUE KECTKOCTH Hoiu. 4. O3HaKOMJIEHHE C
MUHEpaIbHBIMU BOJAaMHU. 5. O3HAKOMIIEHHE C JUCIIEPCHBIMHU CHCTEMaMH.

IIpakTnyeckas padora Ne 1. [lonyueHue u pacno3HaBaHue ra3os.

Tema 3. JaexkTpoiauTuyeckas auccouuanus (19 u)

PactBOpHBI. PacTBOpbl Kak TOMOT€HHBIE CHUCTEMbI, COCTOSIIME U3 YACTULl PACTBOPHUTENS,
PacTBOPEHHOTO BEIIECTBA U MPOAYKTOB UX B3aUMOACUCTBUS. PacmeopeHnue Kak puzuxo- Xumuyeckuil
npoyecc. MaccoBasi J10Ji1 PacTBOPEHHOTO BelllecTBa. THIbI pacTBOPOB. MonsApHas KOHyeHmpayusl
sewecmea. MunepanoHvie 800bl.

Teopuss PAEKTPOJIUTUUECKON AUCCONMUALMUM. ODICKTPOIUTHI U HEIJIEKTPOIUTHI.
CreneHp dIeKTpoNUTHYECKOW aucconuanuu. CuiabHble W Cc1aOble  DJICKTPOIUTHL. Y PaBHEHUS
ANEKTPONIUTHYECKON aucconuauuu. Mexanunusm oOuccoyuayuu. Cmynenuamas OUCCOYUAYUSL.
Booopoonuviii nokazamens.

KucnmoTsel B cBeTe TEOPUM DJIEKTPONMTHYECKOW Auccormaruu. OOmue cBolicTBa
HEOPraHUYECKNX U OPTaHUYECKHUX KHUCIOT. YCIOBUS TEUCHUS PEaKLUd MKy SJIEKTPOIUTAMU 10
koHma. Cneyuguueckue ceoticmea azomuotl, KOHYEHMPUPOBAHHOU CEPHOL U MYPABLUHOU KUCTOM.

OcHOBaHUS B CBETe TCOPUHU DIEKTPOIUTHUECKON MUCCOIMANNU, UX KIacCUPUKAIUS U
oOme CBOWMCTBA. Amumsl Kax opeanudeckue ocHosanus. CpaeHeHue Cc80UCME aAMMUAKA,
Memunamuta U aHUIUuHda.

Conu B cBeTe TEOPUH DJIEKTPOJUTHYECKOW TUCCOLMAIUU, MX Kiaccupukanus U oOlue
cBorictBa. Conu kucavie u ocHosuvle. Conu opeanuueckux kuciom. Mbina. DNEKTPOXUMHUYECKUN
PO HampsHDKEHUH METAJIOB M €r0 MCIOJIb30BaHHME I XapaKTEPUCTUKH BOCCTAHOBHUTEIBHBIX
CBOMCTB METAJUIOB.

l'mnponus. Cnyyam ruaponusa cojeid. Peaknus cpemst (pH) B pactBopax
TUAPOIU3YIOUIUXCS CoNiel. [ uoponus opeanuyeckux ewjecms, e2o 3HayeHue.

JdemoncTpauuu. lcnbiTaHue pacTBOPOB JJIEKTPOJIUTOB U HEDJEKTPOIMTOB Ha MpPEAMET
JUCCOIMAMU. 3aBUCUMOCTb CTENEHU SJIEKTPOJIUTUYECKOW JMCCOLUMALMHU YKCYCHOM KHUCIOTBI OT
pa3baBnenust pactBopa. [Ipumepsl peakinii HOHHOTO OOMEHa, UAYIIMX C 0O0pa3oBaHWEM OCAIKa,
ra3a WiM BOABl. XMMHUYECKHE CBOMCTBA KHUCIOT: B3aUMOJCWCTBHE C METAUIAaMH, OCHOBHBIMH M
aM(pOTEepHBIMH OKCHJIaMH, OCHOBAaHHUSMH (IeI0YaMHd M HEPACTBOPHUMBIMHU B BOJIE), COJSMHU.
B3anMopeiicTBue a30THOM KHUCIOTBI C Menwto. Paszbasnenue cepmnoii xkuciomol. Obyenusanue
KOHYEHMPUPOBAHHOU CEPHOU KUCIOMOU caxapo3vl. XWMHYECKHE CBOMCTBA WIEIOUYEH: peakius
HEeUTpalu3aluK, B3aUMOACHCTBHE C  KHCJIOTHBIMH  OKCHJAMH, COJsAMH.  PasnoxkeHue
HEpAaCTBOPUMBIX B BOJE€ OCHOBAaHUW TMpPU HArpeBaHUU. XHUMHYECKHE CBOICTBA COJIEH:



B3aUMOJICHCTBHE C METAJJIAMU, KUCIOTaMH, LIeJIoYaMM, ¢ JpyruMu cosisiMu. ['miaponus kapbuna
Kajbpus. M3yuenue pH pacTBOpPOB TMIPONM3YIONIMXCS COJNEH: KapOOHATOB ILEIOYHBIX METAJIIOB,
XJIOPHJIA U alleTaTa aMMOHUS.

JlabopaTropHble onbIThl. 6. O3HaKOMJIEHUE C KoJUleKUue kuciot. 7. [lonyuenue u cBoiicTBa
HEpACTBOPUMBIX OCHOBaHUH. 8. O3HAaKOMIIEHHE C KOJUIEKLMEH OCHOBaHMH. 9. O3HaKOMIIEHHE C
KOJUIEKIIMEW MHHEpanoB, coaepxamux conau. 10. McneltaHue pacTBOpOB KHCIOT, OCHOBaHMM M
conel mHaukatopamu. l1. Pasnuunble cimyuyam ruaponmsa coneil. 12. I'mpponu3 xiopumoB u
alleTaTOB IIEJIOYHBIX METAJIJIOB.

IIpakTuyeckasi padora Ne 2. PemieHne sKcrepuMEHTAIbHBIX 3a7ad, Ha HACHTH(MHUKAIIIO
HEOPTraHUYECKUX U OpP2aHU4ecKux coeOuHeHul.

Tema 4. Xumnueckue peakuuu (21 4)

Knaccudbukanuums XuMuueckuXx peakuui. Peakyuu, uoywue 6e3 usmeHenus
cocmasa seujecms. Kinaccuukanus 1o 4ucily U COCTaBy pearupyrouiiux BEeUECTB U MPOIYKTOB pe-
akuuu. Peakuuu pasno’keHusi, COCIUHEHHS, 3aMeIIeHHs M OoOMeHa B HEOPraHMYeCKOHW XUMHH.
Peaxyuu npucoeounenus, omwennenus, 3ameweHus U u3oMepu3ayuu 8 opeanuyeckol xumuu. Peak-
Yuu noIUMepU3aYUY Kax 4acmHulil CIy4au peakyuti npucoeouHeHus..

TennoBo#t 73pdhekT XUMHUUECKUX peaKIUil. DK30- U SHIOTCPMHUCCKUE PEAKITHH.
Tepmoxumuueckrue ypaBHeHuUs. PacueTr KoinyecTBa TEIJIOThI 10 TEPMOXUMUYECKUM YPaBHEHUSIM.

CKOpOCTh XHMHUUYECKHX peakuuid. [loHATHE O CKOPOCTM XHUMHYECKHX PEaKIUH,
aHAJIMTUYECKOE BbIpaKEHHE. 3aBHUCHUMOCTh CKOPOCTH pEaKIUU OT KOHIIEHTpAlUH, JaBJICHMUS,
TEMIIEpaTypbl, MPUPOJBI pEarupyroIluX BeUIeCTB, IUIOMAANM HX COMPUKOCHOBEHHUS. 3aKOH
NeNCTBYIOIUX Macc. Pewenue 3a0ay Ha XuMu4eckyo KUHEMuK).

Katanui. Karanmuzatopsl. Kartamus. [‘omocenmnwiii u cemepoecennviti xamanus. llpumepsl
KaTaJUTUYECKUX IPOIECCOB B IMPOMBIIIIEHHOCTH, TEXHUKE, ObITy. DEpPMEHTBI M HMX OTIUYUS OT
HEOpPraHMYECKUX KaTanu3atopos. [IpuMmenenue katanu3aTopoM u (epMEHTOB.

XuMuueckoe paBHoBecue. OOparuMmple W HEOOpaTHUMbBIE PEAKIUU. XUMHUYECKOE
paBHOBECHE M CHOCOOBI €ro CMEILIEHUs Ha MpuMepe MoiaydeHus ammuaka. Cummes ammuaka 6
npomviuiienHocmu. Ilonamue 06 onmuManbHuIX YCIO0BUAX NPOBEOEHUs MEeXHONI02UYECKO20 npoyeccd.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC NPpOILECCH. OxucauTenbHo-
BOCCTaHOBUTENbHBIE peakiuu OKuciurenab M BoccTaHOBHUTENb. OKHCIEHHME U BOCCTaHOBIIECHUE
CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHM  METOIOM 3JIEKTPOHHOTO
OanaHca.

OO0mue cBolicTBa MeTanjoB XHUMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEH.
B3anMopeiicTBue  MeTadsioBC ~ HEMETAIaMHM, BOJOM, KHCIOTAMM W PacTBOPAMHM  COJIEH
Mertauorepmus.

Koppo3usa MeTannoB Kak oKuciumenrbHo-eoccmanogumenvHulil npoyecc. CrnocoObl
3aIUThl METAIIJIOB OT KOPPO3HH.

OO0mue cBolicTBa HeMeTandloB XHUMHUUYECKHUE CBOICTBA HEMETAUIOB Kak
okuciuTeneil. B3aummopeiicTBue ¢ MeTauiamu, BOJAOPOAOM W JAPYrMMH HemeTtauiamu. CBOWCTB
HEMETaJlJIOB Kak BoccTaHOBHUTeNeH. B3anmozeiicTBie ¢ MpOCTHIMU MU CITOPHBIM U  BEIlIECTBAMHU-
okucnurensiMu. Obwas Xapakmepucmuka 2a102eHos..

Onextponuis. Obwue cnocodvl NOLyYeHUs MeMallos U Hememainos. INEKTPOIIU3 pacTBOPOB
U PACILJIaBOB 3JIEKTPOJIUTOB Ha MpHUMEpE XJIOpuAa HAaTpHsl. DIEKTPOIUTUIECKOE MOTyuYeHUE aTioMU-
Hus. [IpakTueckoe 3HaU€HUE ANIEKTPONU3A. | anb8aHONIACMUKA U 2ANb8AHOCNESUSL.

3akniwoueHnue. llepcnekTuBbl pa3BUTHA XUMUYECKOM HAYKHM M XMMHUYECKOIO MPOU3BOJICTBA.
Xumus ¥ po0OiieMa OXpaHbl OKPYIKAIOIIEH CPEJIbl.

JeMoHcTpanuu. DOK30TepPMHUYECKHE W SHIOTEPMHUYECKHE XUMHUYECKHE peaklUuu. TeruioBble
SIBIIGHUSI IPU PACTBOPEHUH CEPHOM KHCIOTHI 1 aMMUAYHOU CENUTPBI. 3aBUCUMOCThH CKOPOCTU PEAKIIUU
OT TMPHUPOABI BEUIECTB Ha MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PAZIUYHBIX KHUCIOT OJMHAKOBOM
KOHIIEHTPALlUU C OJMHAKOBBIMH KyCOYKaMH (TpaHyjamH) LHUHKA M OJUHAKOBBIX KYCOYKOB Pa3HBIX
METa/UIOB (MarHus, IIMHKA, JKeJie3a) C PAacTBOPOM COJISTHOW KHMCIOTHL. B3ammonelcTBHEe pacTBOpPOB
CEpHOI KHCIIOTHI C pacTBOpaMH THOCYJb(aTra HATPUS Pa3IMYHOM KOHIIEHTpAIMM U TEeMIEpPaTyphl.
Mopnens kunsimiero cinos. PasnoxkeHue mnepokcuga BOAOpOAa C IMOMOUIbI0 HEOPraHMYECKUX Ka-
tanuzatopoB (FeClo, KI) u mpupoaasix 00bEKTOB, coAepKalIuX KaTa- Jia3y (CbIpoe MsCco, KapToden).
[Ipocreiinme OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUHM: B3aHMMOJCHCTBHE ILHMHKA C COJSHOU
KHCJIOTOU U kene3a ¢ cynbdarom meau (I1). Mogensb anekTponusepa. Moaenb 3JIeKTPOIU3HON BaHHBI
JUISL TIOJTYY€HUS aTIOMUHUS.

JlaGoparopuble ombITbl. 13. IlonmydeHne KuclIopoaa pas3loKEHUEM IMEPOKCHIA BOAOpPOJA C
MOMOUIBI0 JTUOKCHIA MapraHua u Kamanaszvl culpo2o kapmodgpens. 14. Peakuus 3aMenieHus: Meau
xene3oM B pactBope cyibdara meau (II). 15. Tlomydyenue Bomoposa B3aMMOJEHCTBHEM KHUCIIOTHI C
MUHKOM. 16. O3HakoMIiIeHe ¢ KowIeKued MetauioB. 17. O3HakoMIIEHHE ¢ KOJUIEKIIMEN HEMETAJIOB.

IIpakTuyeckass padora Ne 3 «lenemuueckas c6ia36 MexHcOy PA3IUYHLIMU  KIACCAMU
Heop2aHuyecKux U OpeaHuyecKux eeujecmsy {0 08yXuaco8020 6apuanma usyyeHus Kypca).



Temarnueckoe miiannposanue 10 kiaace

Bcero
Paznen Tema
JacoB
I Bgeaenue 1
Tema 1. [Ipeagmer oprannyeckoit xumuu. Teopusi CTpOCHUSI OPTaHUUECKUX
I COCTUHEHUU 4
I Tewma 2. YrieBoaopo/ibl U UX MPUPOIHBIE HCTOUYHUKHI 17
v Tewma 3. Kucnoponcoaepkaiiue opraHu4ecKkue COeAMHEHUs 14
vV Tema 4. AzoTcoaeprkaiiye OpraHuuYeCKue COSTMHEHUS 12
VI Tema 5. XuMus 1 )KU3Hb 10
Vil PesepBHOE Bpems 10
Htoro 68
TemaTnueckoe nuianuposanue 11 kiaace
Bcero
Paznen Tema
JacoB
I Tema 1. [lepuoanueckuii 3akon u [ICXD .. MenneneeBa Ha OCHOBE 6
YYEHHs O CTPOCHHUH aTOMa
II Tema 2. CtpoeHue BeniecTna 18
111 Tema 3. DnekTpoMTHYECKAs AUCCOLAALINS 19
v Tema 4. XuMuueckue peakuu 21
A% PesepBHOE Bpems 4

Hroro

68
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