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|. HosicHUTEILHAA 3alIHCKA

1.001mue mosoxeHus.
Pabouas mporpamma yuebHoro Kypca no xumuu s 11 kjacca coctaBieHa Ha OCHOBE:
- I'abpuensu O. C. Xumus. Pabouune nporpammsl. [Ipeamernas nuaus yaeonukos O. C.
['abpuensna, U. I'. OctpoymoBa, C. A. CnankoBa. 10—11 knaccel. ba3oBslii ypoBeHs : y4eO.
nocobue st obmeodpazosar. opranuzanuii / O. C. 'abpuensn, U. I'. Octpoymos, C. A.
CnankoB — M. : [Ipocsemienue, 2019.

Hnsa  peanuzauuu pabouedl mporpaMmbl  HCHOJIB3YeTCS  y4eOHO-METOIUYEeCKUI
koMmruiekT aBtopa [abpuensu O.C., BkmodeHHbi B DenepanbHBId MepedeHb Y4COHUKOB,
PEKOMEHJIyeMbIX K HCIIOJIb30BAHMIO TIPU  peall3allid HMMEIIIUX TOCYJapCTBEHHYIO
aKKpEIUTAIMIO 00pa3oBaTENbHBIX MPOTPaMM HAYAIbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpenHero obmero oOpa3oBaHMsl ¢ y4€TOM Lieied U 3amad 00pa3oBaTENbHOW MPOTrpamMMbl
OCHOBHOTO 00mIero o0pa3oBaHUS W OTPAXKACT IYTH peaTu3alli COACpKaHHsS Y4eOHOTrO
npeaMera.

OcHoBHas 3amada paboueil mporpamMmbl — obecrieunts BeinoidHeHne ®I'OC u yuebHoro
UIaHA T0 MPEAMETY.

2. MecTo npeaMera B y4eOHOM ILIaHe

Kypc xumun B cpeaneii mkose npenycmarpuBaetcs OenepanbHbIM rocy1apCTBEHHBIM
00pa3oBaTesIbHbIM CTaHJAPTOM KaK COCTaBHas 4acTb NPeAMETHOM obnactu «EcTecTBEHHO-
HAYYHBIE TTPEIMETHI».

CornacHo yuyeOHOMY IUIaHy TUMHA3UM )i u3ydeHus: xumuu B 10-11 kitaccax oTBOAMTCS
no 1 yacy B HeJelto.

B cooTBeTcTBHM ¢ TOJOBBIM KaJlleHAApHBIM yueOHbIM rpadukom B 11 kiacce — 34
y4eOHBIX HeJlelNb.

Kiracc 11
YpoBeHs 0a30BbIi
Komn-Bo yacoB B Henelo 1
Ko1-Bo yacoB 3a yueOHbIN Tof 34

3. Henu 1 3aga4n 00pa3oBaTeIbHOM AeSATEILHOCTH 110 NPEIMETY.

e UHrerpanus 3HaHUN NO HEOPraHMYECKOW M OPraHMYECKOM XHMHUHU C LEJIbIO
(bOopMHUPOBaHUSA y yUAIIUXCS [EIOCTHON XMMHUYECKON KapTHHBI MUpa
o Pa3BuTHE MOHMMaHWS MaTEePUATLHOCTH M ITO3HABAEMOCTH €IMHOTO MHUPA BEIIECTB
o Pa3BuTHE MOHMMAaHMS POJIM U MECTAa XUMHH B CUCTEME HAayK O MPUPOIEe
o @opmupoBanue y oOOyyarOMmMXCs YMEHHS BHAETh U TIOHUMATh LIEHHOCTb
00pa3oBaHMs, 3HAUUMOCTh XHMHYECKOT'O 3HAHUS U KaXKJIOTO YEIIOBEKA HE3aBUCHUMO OT €ro
npoecCHOHATLHOMN 1eATENbHOCTH;
o Pa3Butne ymenuit gpopmynanpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
o [lpuoOpereHre 00y4YarOIIMMUCS OIBITa Pa3HOOOPA3HON NEeSITETHHOCTH, TIO3HAHHS
U CaMOINO3HAHUS; KIIOYEBBIX HABBIKOB( KIIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOLINX
YHHUBEpCATbHOE 3HAYCHHUE JIJISl PAa3IMUHBIX BUIOB JICATEIIEHOCTH: PEIICHUS TPOOIEM, TPHHSTHUS
pelleH i, TOUCKa, aHaIn3a U 00paboTKH UH(OPMAIH, KOMMYHHKATHBHBIX HaBBIKOB.
OnuH Yac B HEAEI0, OTBEAEHHBIN Ha U3y4YeHUE Kypca, MPEIoiaracT MHpPOKOe UCTIONIb30BAHUE
JEKIIMOHHO-CEMUHAPCKOH  (OpMBI  MPOBENCHHS  YYEOHBIX  3aHATHH. OTO  MO3BOJSET
CTapILIEKJIACCHUKAM He TOJbKO 3((EKTUBHO yCBaMBaTh COJAEPKaHHE Kypca, HO U TOTOBUT MX K
IPOIOJDKEHHUIO 00pa30BaHus B BBICIIEH ILIKOJIE, Te Takas ¢popma mpeobdanaet.



4. OTIIMYHTEIbHBIE 0COOCHHOCTH pado4eil MPOrpaMMbl 0T aBTOPCKOM
Tematuueckoe IUTaHUpOBaHHE B paboyeld MporpaMMe IOJHOCTBIO COOTBETCTBYET
AaBTOPCKOMY TeMaTh4yeckoMy IianupoBanuto. Coaepikanue pabodeld IporpaMMbl U JIOTUKA €ro
U3yYeHHUs] HE OTIMYAEeTCs OT COAEpKAaHUSA  aBTOPCKOM mporpammel. PabGouass mporpamma
npeaycMaTpuBaeT PeaTn3altio MPAKTUYECKON YaCTH aBTOPCKOW POTPaMMBbI B TOJTHOM 00beMeE.

1. Ilmanmpyembie oOpa3oBaTe/ibHbIEe pe3yJIbTaThl.
JInuHOCTHBIE, MeTanpe/AMeTHbIE U NIPpeAMeTHbIEe Pe3y/abTaThl 0CBOCHHS Kypca.

JINYHOCTHBIMM pe3yJIbTaTaMU HM3Y4YEHHUS XUMHUH Ha 0a30BOM YPOBHE Ha CTYICHH CPEIHErO
o01iero o0pa3oBaHus ABISAIOTCA CIEIYIONINE PE3YIbTATHI.

1) YyBCTBAa TOPJOCTU 33 POCCHUHCKYK) XHMHMUYECKYK0 HAYKy M OCO3HAHME POCCHMCKOMN
IpaXXJaHCKOW MIEHTUYHOCTH — B LIEHHOCTHO-OPUEHTALIMOHHOM cdepe;
2) OCO3HaBaTh HEOOXOAMMOCTh CBOEH M03HABATEIbHOM JIEATEIbHOCTH U YMEHUE YIPABIATh

€10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; TOHUMAHUE
BOXHOCTH HENPEPHIBHOIO 00pa3oBaHusi Kak (pakTopy ycmemHoi mnpoeCcCHOHAIBHOW U
0OLIECTBEHHOM AESITETbHOCTH; — B MTO3HABATENIbHOM (KOTHUTHUBHOW, HHTEIUIEKTYaIbHOU) cdepe
3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JalbHEHIIEH 00pa30BaTENbHOW TPACKTOPUM WITH
cdepsl npodecCHoHaIbHON JeSTeIbHOCTH — B TPYAOBOH cdepe;

4) HENPUITUE BPEIHBIX NPUBBIYEK (KYpEHHs, YHOTPEOJIEHHs aJKOIojisl U HapKOTUKOB) Ha
OCHOBE 3HAHUW O TOKCHYECKOM U HApPKOTUYECKOM JIEHCTBUU BEHIECTB — B cdepe
3710pOBhECOEpEKEeHUs U 0€30MaCHOT0 00pa3a KU3HU;

MertanpeaMeTHbIMH PE3yJIbTaTaMU OCBOCHHS BBITYCKHUKAMU CPEIHEH MIKOJBI Kypca XUMUU
ABIISIOTCS:

1) UCIOJIb30BAHNE OCHOBHBIX METO/OB IO3HaHMA (ONpe/eieHne HCTOYHHKOB Y4eOHOU U
Hay4yHOM MH(pOpMaluu, MOITydeHHe ToW MHPOopMaIH, €€ aHalu3, U YMO3aKIIYEHHUsS Ha €ro
OCHOBE, M3TrOTOBJECHHWE W TMpe3eHTauuss HHGPOPMAIMOHHOIO MpPOAYKTAa; IPOBEICHUE
HKCIIEPUMEHTA, B TOM UYHCJE U B MPOILECCE UCCIEN0BATENbCKON AEATEIbHOCTH, MOJEINPOBAHNE
M3y4aeMbIX OOBEKTOB, HAOMIOJEHUE 3a HUMH, UX H3MEpEeHHe, (PUKCAIUS PEe3yJNbTaTOB) U UX
IIPUMEHEHHUE JJI1 IOHUMAaHHUS Pa3IMUHbIX CTOPOH OKpPYXKarollel JeiCTBUTEIbHOCTH;

2) BIIa/ICHHE OCHOBHBIMHU MHTEIUIEKTYaJbHBIMU ONEpallsMU (aHAIU3 U CUHTE3, CPAaBHEHHE
U CcHUCTeMaTH3alus, O00O0OIIeHWE ¢ KOHKpeTH3alus, KiacCu(UKaius H TOUCK aHaJloTOB,
BBISIBJICHHE TPUYMHHO-CIICJICTBEHHBIX CBsI3€H, (QOpPMYITUpOBKA TUIOTE3, UX TNpPOBEpPKa U
(GbopMyIIMpOBKa BBIBOJIOB);

3) NO3HaHHWE OOBEKTOB OKPY’KAIOIIEr0 MHMpa B IUIaHE BOCXOXKJIEHHMS OT aOCTPaKTHOIO K
KOHKpPETHOMY (OT 001I1[ero 4epe3 YacTHOE K €IMHUYHOMY);

4) CIOCOOHOCTh BBIIBUTaTh MJ€M W HAXOAWUTh CPEIACTBA, HEOOXOIUMBIE IS HX
JOCTHKEHUS;

5) yMmeHue ¢GOopMyIMpOBaTh €M M ONpENeNsaTh 3aJadd B CBOCH I03HaBaTEIbHOMN
NeSITeIbHOCTH, ONPEJENIATh CPEJICTBA ISl JOCTHXKEHHUS LIeJIel U pelieHus 3a1ay;

6) OIpeNIeNIATh  PAa3HOOOpa3Hble MCTOYHHKH IOJYYEHHUS HEOOXOTUMON XHMHUYECKOM

uH(pOpMallK, YCTAaHOBJIEHHE COOTBETCTBUS COAepX)aHUs U  (QOpMBI  MpeACTaBICHUS
UH(POPMALIMOHHOTO MPOYKTa ay AUTOPUH;

7) yMEHHE MPOJYyKTUBHO OOIIAThCS M B3aUMOJEHCTBOBATH B IIPOLIECCE COBMECTHOM
NEeSTeIbHOCTH, YYWUTBHIBaTh MO3MLIMU JAPYTUX YYACTHUKOB JESATEIBHOCTH, 3((HEKTUBHO
paspeniaTh KOH()IUKTHI,

8) TOTOBHOCTh K KOMMYHHKALIUU (TIPEICTABIIATh PE3Y/IbTaThl COOCTBEHHOH MO3HABATEIbHOM
JESITEbHOCTH, CIIBIIIATh U CIYLIaTh ONIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIMIO);
9) YMEHHUE HUCIOIB30BaTh CPeACTBA MH()OPMAITMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJIOTUH

(manee — WKT) B pelieHun KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3al[MOHHBIX 3ajay C
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cobJroIeHreM TpeOOBaHMI IPTOHOMUKH, TEXHUKH 0€301acHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM HHPOPMAITMOHHON 0€30MacHOCTH;

10)  BiajgcHHE SI3BIKOBBIMH CPEACTBAMH, B TOM YHCJIC U A3BIKOM XHMHU — YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PCHHUS, UCIIOJB30BATh aJICKBATHBIC SI3BIKOBEIC CPEICTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (DOPMYJIbI U YPABHEHHUS).

IIpenmMeTHBIMH pe3yJbTaTAMH W3YYCHHS] XMMHH Ha 0a30BOM YpOBHE Ha CTYNEHHU CPETHETO
o0miero o0pa3oBaHus ABISAIOTCA CIEIYIONINE PE3YJIbTATHI.

l. B no3naBaresibHOM cepe:

1. 3HaHHE (MTOHMMAaHHWE) TEPMHHOB, OCHOBHBIX 3aKOHOB W BaXKHEHIIMX TEOpUH Kypca
OpraHUYEeCcKOM U 00IIeH XUMUU;
2. yMeHHe HabI01aTh, ONUCHIBATh, (PUKCUPOBATH PE3yIbTAThI U JEJIaTh BHIBOABI HA OCHOBE

JIEMOHCTPALIMOHHBIX M CAMOCTOSTEIBLHO MPOBEAEHHBIX IKCIIEPUMEHTOB, UCIOJIB3Ys JJIA 3TOTO
POIHOM (PYCCKHI MJIM MHOM) SI3BIK U S3BIK XUMHH;

3. yMEHHE  KJIacCH(pUUIUpPOBAaTh  XWMHUYECKHE  JJIEMEHTHI, TPOCThIE  BEIIECTBA,
HEOPraHUYECKUE U OPraHUYECKUE COCAUHEHUS, XUMUYECKUE IIPOLIECCHI;

4. YMEHHE XapaKTepU30BaTh OOIME CBONCTBA, MOJyYEHHWE U NPUMEHEHUE  H3YUYEHHBIX
KJIACChl HEOPTaHUYECKUX U OPraHUYECKHUX BEUIECTB U UX BAKHEHIINX IIPEICTaBUTEIICH;

S. ONMCBIBATh KOHKPETHBIE XUMUYECKUE PEAKLIMH, YCIOBUS UX IPOBEICHUS U YIPABICHUS
XUMUYECKUMHU MPOLECCAMU;

6. YMEHHE [POBOJUTH CAMOCTOSITEJIbHBI XUMUYECKHM OSKCIEpUMEHT M HaOIIoAaTh

JIEMOHCTPALIMOHHBII IKCIEPUMEHT, (GUKCHUPOBATH PE3yJIbTaThl U JI€1aTh BBIBOJbI U 3aKIIOUCHHUS
10 pe3yJibTaTam;

7. IIPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIECTB [0 AaHAJIOIMM CO CBOMCTBaMHU
U3yYEHHBIX HAa OCHOBE 3HAHHUS XUMHUYECKHX 3aKOHOMEPHOCTEHH;

8. OIpeNeNIATh UCTOYHMKM XHMHYECKOM MH(pOpMaluu, Moixydars €€, MpOBOIUTH aHAM3,
M3rOTaBINBATh HH(POPMAITMOHHBIN MPOTYKT U TPE/ICTABISATD €T0;

9. YMETh TMOJb30BaThCs 00A3aTENIbHBIMU CIPAaBOYHBIMU Matepuaiamu: [lepuoandeckoit
cucteMoi xumuueckux oanemeHtoB JI. WM. MenneneeBa, Tabnuuei pacTBOPUMOCTH,
ANIEKTPOXUMUYECKUM PSAZOM HANpPsDKEHUM METauoB, PAIOM 3JIEKTPOOTPULIATEIBHOCTH — JUIs
XapaKTePUCTHKH CTPOCHHUS, COCTaBa M CBOWCTB AaTOMOB XHMHYECKHX dJeMeHToB [—IV
NEepUOJIOB U 00Pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB;

10.  ycraHOBIEHHE 3aBHCUMOCTH CBOWCTB W TPHUMEHEHHS BaXKHEHIINX OPTaHUYECKUX
COEMHEHUHN OT UX XMMUYECKOTO CTPOCHMS, B TOM YHCIE U OOYCIOBIEHHBIX XapaKT€pOM 3TOrO
CTpOEHUs (TIpeeTbHBIM WM HeTIPEICTbHBIM) U HATHIUEeM (DYHKIIMOHAIBHBIX TPYIIIT,

11.  mopenupoBaHME MOJEKYJ HEOPIraHUYECKUX U OPraHUYECKUX BEILIECTB;

12. moHMMaHWE XUMHYECKOW KapTHHBI MHpa KaK HEOThEMJIEMOW YaCTH LEJIOCTHON HAaydHOH
KapTUHBI MUDA.

1. B neHHOCTHO-OpHEHTALMOHHOI chepe — PopMupoBaHUE COOCTBEHHOM MO3ULIUU MPU
OLIEHKE TOCJIEACTBHM Ul OKpY’Kalollel cpeapl AEATeNbHOCTH YeJIOBEKa, CBS3aHHOW C
MIPOM3BOJICTBOM U IEePepabOTKON XUMUYECKUX MPOAYKTOB;

I11. B tpynoBoii cpepe — mpoBeneHHE XUMUYECKOTO HKCIEPUMEHTA; Pa3BUTHE HABBIKOB
y4eOHOH, TPOEKTHO-UCCIIEOBATEILCKOW W TBOPYECKOH NEATEITFHOCTH TIPU BBITOJHEHHH
WH/IMBUYAIbHOTO MPOEKTA 110 XUMHH;

B cdepe 310poBOoro odpasa KuzHM — COOIIOJIEHHWE TpaBWi O€30MAacCHOr0 OOpaIleHus ¢
BEIIIECTBAMH, MaTepHallaMH; OKa3aHHE TMEepBOM MOMOIM MPU OTPABICHUIX, 0)KOrax U TPaBMax,
MOJYYCHHBIX B pe3yJbTaTe HaApyIICHWs NpPaBHJI TEXHUKHA OE30IMacHOCTH TIpH padoTe ¢
BEIIIECTBAMHU U JIAOOPATOPHBIM 00OPYOBAHUEM.

Y4yeHHK MOJYYHT BO3MOKHOCTb HAYUHUTHCS:

— NOHUMamb XUMUYECKYIO0 KapTHHY MHUpPA KaK COCTaBHYIO YacTh IIIOCTHOW HAayYHOU KapTHHbI
MUpA;

— packpuvlgams POJIb XUMUA W XMUMUYECKOTO MPOM3BOJCTBA KaK MPOU3BOIUTEIBHON CHIIBI
COBPEMEHHOTO O0IIECTBa;
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— ¢opmynuposams 3HAUEHUE XUMUU U €€ JOCTUKEHHUI B MOBCEAHEBHOMN )KM3HU YEIOBEKA,

— YCMaHaenueams B3auMOCBSI3U MEXKYy XUMHUEN U IPYTMMH €CTECTBEHHBIMU HayKaMH;

— ¢opmyruposams OCHOBHBIE TMOJIOXKEHUS TEOPUM XUMHUYECKOIO CTPOCHHUS OpPraHu4YecKux
coequHeHuii A. M. byTiepoBa M WUIIOCTpUPOBATH UX IpPUMEpPAaMU M3 OPraHUYECKOH U
HEOPraHWYEeCKON XUMUU;

— apaymenmupoeams YHUBEPCAIbHBIM XapaKkTep XUMUUECKUX MOHITHH, 3aKOHOB U TEOPUI U1
OpraHWYEeCKON U HEOPraHUYECKON XUMUH;

— ¢opmynuposams [lepunogndeckuii 3axon J. 1. MenaeneeBa u 3aKkOHOMEPHOCTH U3MEHEHUH B
CTPOCHHH U CBOMCTBaX XMMHMYECKHUX 3JEMEHTOB M OOpPa30BAHHBIX MMHU BEIIECTB HAa OCHOBE
[Tepnonuueckoil cuctemsl Kak rpaduyeckoro orodpaxkenus [lepruoandeckoro 3aKoHa;

— Xapaxmepu3zoeambs S- U P-3IIEMEHTHI, a TAK)KE JKEJIe30 M0 UX MonoxeHur B [lepuoanueckoit
cucreme /1. 1. Menneneesa;

—  Kaaccuguyupoeams XUMUYECKHE CBA3M U KPUCTAUIMYECKUE PEIIETKH, OODBICHSITDH
MEXaHU3Mbl HUX 00pa3oBaHUs U JOKa3blBaTh €AUHYIO MPUPOAY XHMHUECKHUX CBSI3e
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOIHOM );

— 00ACHAMb TPUIMHBI MHOTOOOpa3usl BEUIECTB, UCIIOJIB3YS SIBICHUS W30MEPHH, TOMOJIOTHH,
AJNIOTPOIINY;

— Kraccuguyuposams XUMUYECKHE pPEaKLUU B HEOPTaHWYECKOM M OpraHMYeCKOW XMMHHU I10
pa3’IMYHbIM OCHOBAaHUSM W ycmawasniuéams Crenu(uKy TUIIOB peakiuid OT oOmiero dyepes
0COOEHHOE K €AMHUYHOMY;

— Xapaxmepuzo8ams TUAPOJIN3 KaK cCHEU(UUHBI OOMEHHBIN NpPOIECC U PACKpbleams €ro
pOJIb B )KMBOW M HEKUBOM IIPUPOE;

— Xapaxmepuzo8ams SIEKTPOJIN3 KaK CHeUU(DUUHBIA OKHCIUTEIbHO-BOCCTAHOBUTENbHBIHI
IIPOLIECC U OIPEIENISTh €0 MPaKTUYECKOE 3HAUCHHUE;

— Xapaxmepu306ansv KOPPO3UI0 METAIJIOB KaK OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC U
npeonazams COCOOBI 3aITUTHI OT HEE,;

— Kaaccuguyupoeams HEOPraHM4eCKrue U OpraHuYecKre BEIleCTBa;

— Xxapaxmepu3zoéams OOIINE XUMHUYECKHE CBOMCTBAa BaKHEWIIUX KJIACCOB HEOPraHMYECKUX U
OpPraHUYECKUX COeTMHEHUH B IJIaHe OT OOIIEero Yepe3 0OCOOEHHOCTh K €AMHUYHOMY;

— UCNONb306amMb 3HAKOBYIO CHCTEMY XHMMMYECKOTO S3bIKa Ui OTOOpakKeHHs cOcTaBa
(xumuueckue GopMyIibl) U CBOMCTB (XUMUYECKHE YPABHEHNUS) BEIIECTB;

— ucnovb306ams MpaBUiia U HOPMbI MEXKIYHAPOJHOW HOMEHKJIATYphl JJIsl Ha3BaHWM BEIIECTB
no ¢opmyiaaMm H, HaoOOpOT, AN COCTABICHHMS MOJEKYJISPHBIX M CTPYKTYpPHBIX (hopMyn
COEIMHEHNH 110 MX Ha3BaHUSIM;

— 3Hamb TPUBUAJIbHBIE Ha3BaHUS BAKHEHIIUX B OBITOBOM OTHOIIEHHWH HEOPraHUYECKUX H
OpraHMYECKUX BEILECTB;

— Xapaxmepu3z06ampb CBOWCTBA, IOJyYEHWE W TNPUMEHEHHE BaXHEHIINX IpeICTaBUTENIEH
KJIACCOB OPTaHWYECKUX COEAMHEHMH (aJIKaHOB, AJIKEHOB, aJIKWHOB, aJIKaIMEHOB, apOMaTHUYECKUX
yIJIE€BOAOPOAOB, CIHUPTOB, (PEHOJIOB, aJbAETHIIOB, MPEAETbHBIX OIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3()MPOB U KUPOB, YIIIEBOJ0B, aMUHOB, aMUHOKHUCIIOT);

—-  ycmanaénueams 3aBUCHUMOCTb SKOHOMHUKH CTpPaHbl OT JOOBIUM, TPAHCIOPTHUPOBKU U
nepepadoTKH YTIIEBOIOPOTHOTO CHIPhs (HEDTH U IPUPOTHOTO Ta3a);

— DKCIIEPUMEHTAIHO H100meepx#coams COCTaB U CBOMCTBAa BAXKHEMIIMX TpeacTaBUTENEH
M3YYEHHBIX KJIACCOB HEOPraHMYECKUX W OpPraHUYeCKHUX BEUIECTB C COOJIIOJCHHEM IpaBUI
TEXHUKA O€30MacHOCTH JUii pPabOThl € XHWMHYECKHMH BEIIECTBAMHU U JIaOOPaTOPHBIM
000pyI0BaHUEM;

— Xapakmepu306amb CKOPOCTb XHUMHUYECKOH pPEAKIUM U €€ 3aBHUCHMOCTb OT pa3jIMYHbIX
bakTopoB;

— Xapaxmepu306ams XMMUYECKOE PABHOBECHE U €T0 CMEIEHHUE B 3aBUCUMOCTH OT pa3iIMYHbIX
(hakTOpoB;

—  npou3zeoOums PacyEThl IO XUMHUYECKUM (QOopMysraM M ypaBHEHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIECHUN MEXKly YYAaCTHUKAMHM XUMHUYECKUX PEaAKIIUil;
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— cobnodamsb TIpaBUJIa KOJIOTHUECKOM 0€30MacHOCTH BO B3aUMOOTHOIICHUSAX C OKPYIKAIOIICH
cpezoi mpu 0OpalleHuH ¢ XUMUYECKUMU BEIIECTBAMHU, MaTEPUATIAMHU H MTPOLIECCAMHU.
Boinycknuk na 6a3oeom ypoeue noayuum 603mMoHCHOCHMb HAYYUMBCA

— UCNnob3086amb METOJbl HAyYHOTO MO3HAHWS NPU BBIMOJHEHHUH IPOEKTOB M ydeOHO-
UCCJIEIOBATENbCKUX 3a7a4 XUMUUYECKON TeMaTUKH;

— NPOcHO3UpO6amMb CTPOEHUE U CBOWCTBA HE3HAKOMBIX HEOPraHMYECKUX WU OPraHUYECKUX
BEIIECTB Ha OCHOBE aHAJIOTHH;

— NpocHO3Uposamb TEUEHHE XMMMUYECKHX IIPOLIECCOB B 3aBUCUMOCTHM OT YCJIOBHH HX
MIPOTEKaHUs U MpeJyIaraTh Crioco0bl yIpaBIeHUS 3TUMHU MTPOLECCAMH;

— ycmawnaenuéams B3aUMOCBSI3M XUMHM C IpeIMETaMM T'yMaHUTapHOTO LUKJIA (S3bIKOM,
JUTEPATypPOi, MUPOBOH XyI0KECTBEHHOM KYJIBTYpPOii);

— packpuvléams poiib XUMHUUECKUX 3HaHUH B OyIylIel MPaKTUYECKO e TeNbHOCTH;

— packpvleamb  poOilb  XUMHUYECKUX 3HAaHUHM B  (HOPMHUpPOBAHMM  HMHIUBUIYaIbHOU
00pa30BaTebHOI TPACKTOPUU;

— NpPO2HO3UpPO6ams CIIOCOOHOCTh HEOPTaHWYECKUX W OPTraHWYeCKUX BEIIECTB IMPOSBIATH
OKHCITUTENbHBIE W/WIM BOCCTAHOBUTEIbHBIE CBOWCTBA C YYETOM CTETEHEH OKHCICHHS
3JIEMEHTOB, 00Pa3yIOIIUX UX;

— apeymMeHmuposams €IUHCTBO MHpA BEIIECTB YCTAHOBJICHUEM I€HETHMUECKOH CBSI3U MEXIY
HEOPraHMYECKUMHU U OPTaHUYECKUMU BEIIECTBAMU;

— 61a0emb XMMHUYECKUM SI3bIKOM J1JIs1 00OTallleHHsI CJIOBApPHOTO 3amaca U pa3BUTHUS PEUH;

— Xapaxkmepu3o6ams CTAHOBIICHUE HAYYHOW Teopuu Ha mpumepe oTKpbITus [leproamdeckoro
3aKOHA U TEOPUH XMMHUYECKOIO CTPOEHUSI OPIraHUYECKUX BEILIECTB;

— KPUTUYECKH OMHOCUMbCA K TICEBIOHAYYHOW XMMHMYECKON HMH(OpManuu, MmoaydyaeMou u3
Pa3HbIX HCTOYHUKOB;

— noHumMamyb TIAOOANbHBIE MPOOJIEMBI, CTOSIIUME MEpe] YeIOBEUYeCTBOM (IKOJIOTHYECKHE,
HHEPreTHUUECKUE, CBIPHEBBIE), U npednazame MYyTH UX PELIEHHUs, B TOM YHUCIIE U C MOMOUIbIO
XUMUH.

1. Conepxanue nporpamMmmsl.

CTtpoeHue BeuiecTn

OcHoBHbIe cBeleHUs] 0 cTpoeHnMH atoma. CTpoeHuWe aToMa: COCTaB siApa (HYKIOHBI) U
anekTpoHHast oOoisiouka. [lonarue 00 wu3ortomax. IloHATHE O XUMHYECKOM »3JE€MEHTEe, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsI0M si/ipa.

Ilepuonnueckass cucrema xumudeckux 3jdementoB J[. M. MengeseeBa B cBere cBeTe
yueHHs1 0 cTpoeHuu atoma. Ousmueckuii cMpicn npuHsToi B Tabmuue Jl. M. MenneneeBa
CHUMBOJIMKH: TOPSAJKOBOTO HOMEpa AJIEMEHTa, HoMepa nepuoja u Homepa rpymnmnsl. [lonstue o
BaJICHTHBIX AJIEKTpoHaX. OTOOpakeHHE CTPOCHHS NEKTPOHHBIX 000JI0YEK aTOMOB XMMHUECKHUX
AIIEMEHTOB C IMOMOIIBIO ATEKTPOHHBIX U AIEKTPOHHO-Tpaduyeckux Gopmy.

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHUs CBOWCTB JJIEMEHTOB B MEpHOAaX M TPyMIax
NEePUOANYECKON CUCTEMBI, KaK CJIE/ICTBUE UX 3JIEKTPOHHOTO CTPOEHHUS. DJIEKTPOHHBIE CeMENCTBa
XUMUYECKUX AIIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3aKkoHa ¥ TEOPUM XHMHYECKOI0 CTPOeHHs HA (puiaocopckoii
OCHOBe: TIPEANOChUIKK OTKpbITUA [lepmoanueckoro 3akoHa U TEOPUU XUMHYECKOTO CTPOEHUS
OPTaHWYECKUX COCIUHEHUN; pOJb JUYHOCTH B HCTOPUU XUMHUU, 3HAYEHUE TPAKTUKA B
CTAHOBJICHUU U PA3BUTUU XUMUYECKUX TEOPUH.

HNonHasi xXuMHUYeCKas CBSI3b 1 HOHHbIE KPUCTA/LUINYECKHE PeléTkn. KaTHoHBI 1 aHUOHBI: UX
3apsabl U KiIaccu(UKALKS 10 COCTaBy Ha MPOCThie U cliokHble. [Ipeacrasurenu. Ilonarue o0
WOHHOW XHMMHYECKOW CBsi3M. MoHHas kpucraumueckas pemérka W (U3WYecKue CBOMCTBA
BEIIIECTB, 00YCIIOBIIEHHBIC 3TUM CTPOCHHUEM.
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KoBajieHTHast XHMH4YeCKasi CBsI3b. ATOMHBIE H MOJIEKYJASpPHbIe KPHCTAUIHYECKHE
pemiéTku. IloHATHE O KOBAIEHTHON CBSI3U. DJIEKTPOOTPULIATENBHOCTD, HENOISPHAS U MOJIIpHAs
KOB&JICHTHbIE CBsI3U. KpaTHOCTh KOBaJeHTHOW cBA3M. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHBIX
CBsi3el: OOMEHHBIH W JOHOPHO- aKHenTOpHbIH. [lodsipHOCTH MONEKYNBI, KaK CIEJICTBHE
NOJIIPHOCTHU CBSI3M M F€OMETPUM MOJIEKYJbl. Kpucramnndeckue pemeéTky ¢ 3TUM TUIIOM CBA3M:
MOJICKYJISIpHbIE M aToMHble. DuU3NYecKHe CBOHCTBA BEWIECTB, OOYCIIOBICHHBIC THUIIOM
KPUCTAJTIMYECKUX PEIIETOK.

Meraiimyeckas cBsi3b. [IoHATHE O METAJUIMYECKON CBSA3M U METAINIMYECKUX KPUCTATUIMYECKUX
pemérkax. PU3NYECKUE CBOMCTBA METAUIOB HA OCHOBE MX KPHUCTAUIMYECKOIO CTPOCHUS.
IIpuMeHeHne MeTauI0B Ha OCHOBE UX CBOMCTB. YEPHBIE U LIBETHBIE CILIABBI.

Bonopoanasi xummuveckas cBf3b. MEXMONEKYISIpHAas U BHYTPUMOJICKYJIIpHAas BOJOPOIHBIC
CBsI3U. 3HAUEHUE MEKMOJIEKYJIIPHBIX BOJOPOIHBIX CBSA3EH B IPUPOJIE U )KU3HU UEIOBEKA.
ITosmmepsl. [lonydyeHne NONMMEPOB pPEAKUUAMH MOJMMEPH3aUUMU U IOJUKOHICHCALUU.
Baxnenmue npeacTaBuTENH IJIACTMACC M BOJIOKOH, UX IOJYyYEHHE, CBOMCTBA M IPUMEHEHHE.
IToHsiTHE 0 HEOPraHUYECKHUX MOJIMMEPAX U UX IPEICTABUTEIN.

JucnepcHble cucteMsbl. [loHsTHEe 0 AucnepcHOW ¢a3e W AUCHEPCHOHHOW cpese. ArperatHoe
COCTOSIHME pa3Mep uacTull (as3bl, KaKk OCHOBA JJs KJIACCU(PUKALMK TUCIEPCHBIX CHUCTEM.
OMyNbCUH, CYCHEH3UHU, a3p0O30JM — TPYIIbl I'pyOOAUCIIEPCHBIX CUCTEM, UX HPEJICTaBUTEIIU.
3071 U T€au — TPYIIIBI TOHKOAUCIEPCHBIX CUCTEM, X IpeacTaBuTenu. [lonsatue o cunepesuce
Y KOAaryJIsilHH.

Jemoncmpayuu. llepuoguyeckoil cuctembl xumudeckux sieMmeHtoB JI. U. MenneneeBa B
pasnmuuHbIX popmax. Mojens HOHHOW KPUCTAITMUECKOW PEIETKH Ha TPUMEPE XIJIOPHIa HATPHSL.
Munepansl ¢ 3TUM TUIIOM KPUCTAJUIMYECKOM PEIIETKOM: KainbUUT, ranur. Mopenu
MOJIEKYJIIPHOM KPUCTAJUIMYECKON PEIETKH Ha IPHUMEpPE «CyXOro JIbAa» WIM MOAA U aTOMHOH
KPUCTANIMYECKON pelmeéTky Ha mpumepe anmasa, rpadura mwim kBapua. Moaeib MOJSpPHOIO
00Bbéma raza. Mozienu KpuCTaIUIMUYECKUX PEIIETOK HEKOTOPbhIX MeTauioB. Kosiekiuu o0pa3ios
Pa3IMYHBIX JUCIEPCHBIX cucTeM. CHHEPE3UC U KoaryJsausl.

Jlabopamopuvie onvimvi. KOHCTpyHMpOBaHME MOJENM METAUIMYECKOM XHMHYECKOW CBS3H.
[Tony4yeHre KONJIOUIHOTO pacTBOpa KypUHOTo Oellka, WCCIIEOBAaHUE €r0 CBOMCTB C MOMOIIbIO
JIA3epHOM yKa3KU M MPOBEJEHUE €ro JAeHarypauuu. [lomyyenue sMynbCuM pacTUTEIBHOIO Macia
u HaOmoneHue 3a e€ paccioeHueM. [lomydyeHue CyCHEH3MM «U3BECTKOBOI'O MOJIOKA» U
HaAOJIFOEHUE 3a €€ CeANMEHTAIEH.

XuMHYeCKHe peakuuu

Kaaccnduxanusa xumMuyeckux peakuuii. AoTponu3anys U U30MepHu3anus, Kak peakuuu 0e3
U3MEHEeHMs cocTaBa BellecTB. AsutoTponuss M e€ npuumHbl. Knaccudukaums peakuuit 1o
pa3IUYHBIM OCHOBAaHUSAM: II0 YHCIY M COCTaBy pEareHToB W NPOAYKTOB, Mo ¢ase, Mo
UCMOJIb30BaHUIO KaTalu3aTopa WM (epmeHTa, 1o TerioBoMmy 3¢dexry. Tepmoxumuueckue
YPaBHEHUS PEAKIIUM.

Cxopoctb xuMHYecKHX peakunuii. DakTOpbl, OT KOTOPBIX 3aBUCHUT CKOPOCTh XMMHMUYECKHUX
peakuMii: ImpupoJa pearupyronivMx BEIIeCTB, TEMIEparypa, IUIONaAb HX COINPUKOCHOBEHMS
pearupyomux BeIeCcTB, UX KOHLEHTPALMs, IPUCYTCTBUE Karanu3aropa. llonsatue o xaramuse.
®epMeHTHI, Kak OMOJIOTHYECKUE KaTaanu3aTopbl. IHTHOUTOPHI, KaK «aHTOHUMBI» KaTaJau3aTOPOB
U UX 3HA4YCHHUE.

XumMHYecKkoe paBpHOBecHe U cnocodbl ero cvemenus. Kinaccuduxanus XuMU4ecKiX peakiui
10 TpU3HaKy ux HampasieHus. [lonsaTue 00 0OpaTUMBIX peakIHsIX U XUMHUYECKOM PaBHOBECHU.
[Mpuntun  Jle-Illatrenbe © cmocoObl CMEMIEHUS XHUMHYECKOTO PaBHOBECHUS. Oo6ias
XapaKTEepPUCTHKA pEeaKIni CHHTe30B amMMmuaka u okcuna cepbl(VI) m paccMoTpeHue ycloBHi
CMEUIEHUS X PaBHOBECHS HA IPOU3BOJICTBE.

I'uaposms. OOpatumblii 1 HeoOpaTUMBINA TUApONU3bl. ['Maponns coneit u ero tumsl. 'maponus
OpPraHMYECKHUX COEAMHEHHI B *KMBBIX OPraHM3MOB, KaK OCHOBa oOMeHa BemiecTB. IloHsaTHe 00
HHEPreTUIECKOM OOMEHE B KJIETKE M POJIM THIPOJIN3a B HEM.
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OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakuud. CTeneHb OKUCIEHUS U €€ ONpeleleHUue Io
dbopMyIliaM OpraHMYECKUX ¥ HEOPTaHUIECKUX BEIIECTB. DIIEMEHTHI U BEIIECTBA, KAK OKUCIUTEIH
n BoccraHoBuTenu. lloHsTue o mnponeccax OKUCIEHMST W BoccTaHOBiIEHHs. (CocTaBlieHHE
YpaBHEHHI XMMUYECKUX PEaKIfil Ha OCHOBE AJIEKTPOHHOIO OajaHca.

JJIeKTPOJIM3 PACILIABOB M PACTBOPOB JIEKTPOJIHMTOB. XapakTEPUCTHKA AJIEKTPOJIU3a, KaK
OKHCIUTEIbHO-BOCCTAHOBUTENBHOTO Mporecca. OCOOCHHOCTH 3JEKTPOJIN3a, MPOTEKAIOLIET0 B
pacTBOpax 31eKTpoJUTOB. [IpakTHueckoe NpUMEHEHUE 3JIEKTPOJIN3a: IMOJYyYEHHE TaIOT€HOB,
BOJIOPOJia, KUCIIOPOJa, LIENOYHBIX METAJUIOB U IIENOYEH, a TAKKE ATIOMUHUS AJIEKTPOJIM30M
paciuiaBOB M PACTBOPOB COCAMHEHUN JTUX 3JIeMEHTOB. [loHsATME O TraapBaHOIIACTHUKE,
raJIbBAaHOCTETUH, paQUHUPOBAHHUH 1[BETHBIX METAJIJIOB.

Jlemoncmpayuu. PactBopeHre CepHOI KUCIOTHI 1 aMMHUAYHON CEIUTPBI U (PUKCALIUS TETJIOBBIX
SABJIEHUWA JUISl 3THX NPOLIECCOB. B3auMonencTBuss pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM
KHUCJIOT OJMHAKOBOW KOHIIGHTpAIlMM C OJMHAKOBBIMH KyCOYkKaMu (TpaHyliaMd) LHHKa U
B3aMMOJICHICTBHE OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, LHHKa, >Kee3a) ¢
PacTBOPOM COJISTHOM KHCJIOTHI, KaK IPUMEP 3aBUCUMOCTU CKOPOCTH XHMHMUYECKHX PEAKIHUl OT
OpUpOIBl  BemlecTB. B3amMopelcTBHE pPAacTBOPOB THOCYJIb(paTa HATPHUS KOHIEHTPAIUH U
TEMIIEpaTypbl C pPACTBOPOM CEPHOM KHUCIOTBL. MOAENIUpPOBAaHUE «KUISLIETO  CIIOS».
Hcnonb3oBaHne HEOPraHUYECKUX KaTaau3aTopoB (COJICH xkeye3a, oAU Kalus) U PUPOTHBIX
00BEKTOB, COJEpKAlIMX Karaja3dy (CbIpoe MsCO, KapTodelb) IS pa3joKeHUs MepoKcuaa
BOojiOpoJia. B3aumojelcTBUE LIMHKA C COJSHOM KHCIOTOM HMTpAaTOM cepeldpa, Kak MpUMEpPbI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHON peakiuii U peakuun odomeHa. KoHcTpyupoBaHue Moaenu
anekTponnsépa. BugeodparMeHT ¢ MpOMBINIUIEHHONW YCTAaHOBKH JUTSI TIOTYYCHUS ATFOMUHHUSL.
Jlabopamopuvie onvimwpr. Vimoctpauus npasBwia beproiiie Ha NpakTUKE — MPOBEACHUE
peakmuii ¢ oOpa3oBaHMEM oOcajka, ra3a M BOJbl. ['€TepOoreHHBIM KaTaiu3 Ha MpUMEpE
pa3oKEeHUs MEPOKCUIa BOJOPOAa B IPUCYTCTBUM JUOKCUAA MapraHia. CMelleHne paBHOBECUS
B cucreme Fe3* + 3CNS™ <> Fe(CNS)z. McnbITaHne MHAMKATOPaMH CPEIbl PACTBOPOB COMEH
pa3auyYHbIX TUTIOB. OKUCIUTEIHLHO-BOCCTAHOBUTENBbHAS pEaKIIUs U peakiius 0OMeHa Ha puMepe
B3aMMOJecTBUS pacTBOpPOB cyibdaTta meau(ll) c sxene3om u pacTBOpOM IIETOUH.
Ilpakmuueckaa paboma. PeluieHue >KCHEPUMEHTANBHBIX 3a/ady IO TeMe «XHUMHUYECKast
peakuus».

BemecrBa u ux cBOMCTBA

Merasibl. @u3nueckre CBOMCTBa METAUIOB, KaK QYHKIMS UX CTpoeHus. JleneHne MeTamioB Ha
TPYIIbl B TEXHUKE M XUMHUHU. XMMHUUYECKHE CBOWCTBA METAJUIOB M AJIEKTPOXUMHUYECKUH PN
HanpspkeHul. [lorsTie 0 MeTamuiorepMun (ATFOMUHOTEPMHUH, MAarHUETEPMUU U 1. ).
Hemeranasl. buaaropoansie rasepl. Hemeramnel kak oxuciaurend. Hemeramibsl  kak
BOCCTaHOBUTENHU. P anexkTpooTpuniatenbHOCTH. HEepTHBIE Wil 6J1aropoHbIE Ta3bl.

Kuciaorsl Heopranuveckume u opranmyeckume. Kuciaorsl ¢ TOUYKM 3peHHS aTOMHO-
MOJIEKYJISIpHOTO yueHHs. KUCIIOTBI ¢ TOUKU 3pEHHS] TEOPUH SJIEKTPOIUTUYECKON THUCCOIMAIINH.
Kucnotel ¢ TOYkM 3peHHS MPOTOHHON Teopuu. OOIIMEe XWMHUYECKHE CBOMCTBA KHCIOT.
Knaccudukanus kucior.

OcHoBaHMsI HeopraHuveckue M opraHumdeckue. OCHOBaHUS C TOUYKH 3pPEHHUS] ATOMHO-
MOJIEKYJISIpHOTO  yueHusi. OcCHOBaHMSI C TOYKM 3pEHHUS TEOPHUHM DIEKTPOIUTHUECKOMN
mucconuanuu. OCHOBaHUS C TOYKU 3pEHHUs MPOTOHHOM Teopuu. Kimaccudukarusi oCHOBaHHIA.
XUMHYECKUE CBOMCTBA OPTAaHUYECKUX U HEOPTaHUYECKUX OCHOBAHUM.

AmdoTepHble coeIMHEHHs] HeOpraHm4veckue W  opraHuyveckme. Heopranuueckue
aMm(doTepHbIE COSTMHEHNUS: OKCHJIBI U THAPOKCH]IBI, — KX CBOWCTBA M MoJy4eHHEe. AMGBOTEpHBIC
OpraHUYECKUE COEANHEHUS HAa TPUMEPE aMUHOKHUCIOT. [lenTuasl u nenTuaHas CBA3b.

Cosmm. Knaccudukamus coneit. JXEctkocTh Boapl M crmocoObl e€ ycrpanenus. Ilepexon
KapOoHaTa B rujpokapboHaT u obpaTHo. OOIIMEe XUMUYECKUE CBOWCTBA COJIEH.
Hemoncmpayuu. Komnekuust wmetawioB.  Komtekuusi  HemeraioB.  B3aumoneiicTBue
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MeEAbI0. Bcemblika TepMUTHOM cMecH. Bcembimka
yépHOro mopoxa. BbITeCHEeHHWE TajJoreHoB M3 MX pacTBOPOB JPYTMMH TaJOr€HaMH.
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B3aumopeiicTBue mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIOTHI U aMMHaKa («IbIM
6e3 orus»). [lonmyyeHne aMmmMHuaka v U3y4eHUE ero CBOMCTB. Pa3znuuHble ciyyan B3aUMOACHCTBUS
pacTBOPOB COJIEH aIIOMUHHUA CcO IEnoubto. [lomydeHune KECTKOM BOJABI M yCTpaHEHHUE €€
JKECTKOCTH.

Jlabopamopuvie onvimui. 11onydeHue HEpacCTBOPUMOIO THAPOKCHJIA U €r0 B3aUMOJEHCTBUE C
KUCHOTOW. lccnenoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KHUCJIOT
KaleJbHbIM METOAOM IpHU UX pa3dasieHun Bojol. [lomydenue am@orepHOro rufpokcuia u
M3y4deHHUE ero cBOMCTB. [IpoBeieHNE KAaUECTBEHHBIX PEAKIIUH 110 ONPEAECICHUIO COCTaBa COJIH.
Ilpakmuueckaa padoma. PenieHue >KCIEpUMEHTANbHBIX 3a7a4y no TeMe «BemecrBa u ux
CBOMCTBa».

XuMHs 4 COBPeMeHHOe 0011eCTBO

IIpousBoacTeo ammuaka u MeraHosa. [loHsTHE 0 XMMHYECKOW TEXHOJIOTHH. XHUMHUYECKHE
peaxkiuu B MPOU3BOJICTBE aMMHUaKa U MeTaHoja. OOmas kiaccu(puKalnoOHHas XapaKTepUCTUKa
pEaKUMil CHUHTE3a B MPOU3BOJCTBE ATUX MPOMYKTOB. HayuyHble MPUHIUIIBI, JEkKaIMe B OCHOBE
MIPOU3BOJCTBA aMMHUaKa U MeTaHoja. CpaBHEHHE 3TUX IPOU3BOJICTB.

XuMn4yeckass rpaMOTHOCTh KAaK KOMIIOHEHT o0uleil KYJbTYpbl 4YejioBeka. MapKupoBka
YIaKOBOYHBIX MAaTE€pPHAJIOB, JJEKTPOHUKH U OBITOBOM TEXHUKH, SKOJOTHYHOTO TOBapa,
MPOAYKTOB MUTAHUS, STUKETOK 110 YXOIY 3a OJICKI0M.

Jemoncmpayuu. Monenb NPOMBILIIEHHON YCTaHOBKH IOJy4€HHsI CEPHOM KHUCIOThL. Mozenb
KOJIOHHBI CHHTE3a amMMHaka. BujgeopparMeHThl U Cllaiiibl O CTETIEHH IKOJIOTHYECKON YUCTOTHI
TOBapa.

Jlabopamopuvie onvimol. VI3ydyeHue MApKUPOBOK pPA3JIMYHBIX BHJOB IPOMBIIUIEHHBIX H
IIPOJIOBOJIbCTBEHHBIX TOBAPOB.

IV. TemaTtuveckoe nuianupoBanue. Xumus 10 kiaacc
TemaTuueckoe niianupoBanue. Xumus 11 kiaace
Xumus. Paboune nmporpammel. [Ipenmernas nmuaus yueOuukos O. C. I'abpuensuna, 1. I'. Octpoymosa, C.
A. CnaznxoBa. 10—11 knaccel. ba3oBblil ypoBeHs : yueb. nocodue ass obueodpasosat. opranuzanuii / O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB — M. : Ilpoceemenue, 2019

Homepa
ypOK(I))B Tema ypoka Ko —o
i 4acoB.

Tema 1. Ctpoenne BemectB (9 4) 9

1 OCHOBHBIE CBEJICHUS O CTPOEHUHU aToMa 1

2 [Tepuonuyeckas cucreMa XUMHUECKUX HJIEMEHTOB 1
. Y. MennieneeBa B CBETE YUEHUSI O CTPOSHUHU aTOMa

3 Cpasnenue [leproanyeckoro 3aKkoHa ¥ TEOPUU XUMHYECKOTO 1
CTpoeHus Ha pusocodckoit ocHOBE

4 VoHHasi XuMHYeCcKasi CBsI3b M HOHHBIE KPUCTAJUIMICCKHE PEIIETKH 1

5 KoBanenTHas xuMudeckas cBsi3b. ATOMHBIE U MOJIEKYJISIPHbIE 1
KPUCTAJUIMYECKHUE PEIIETKU

6 Metauindyeckas XMMUYecKast CBS3b 1

7 BogopoaHas XumMu4eckas CBA3b 1

8 [Tosumepbl 1

9 JlucniepcHble CUCTEMBI 1
Tema 2. Xumuueckue peakuuu (12 1) 12

10—11 | Knaccudukanus XUMHYECKUX PeaKIIHii 2

12 CKOpOCTh XMMHUYECKUX pPEaKIUI 1

13 OO6paTuMOCTh XUMUYECKUX peakIfii. XMMUYECKOe paBHOBECUE U 1
CHoCcO0BI €r0 CMEIIEHUs

14—15 | Tuaponus 2

16 OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKITUHI 1
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17-18 DNEKTpOIN3 pacIaBoB U pacTBOpoB. [IpakTnyeckoe NpuMeHeHHE 2
JIEKTPOJIH3a

19 [Tpaktuyeckas padora Ne 1. Pemenue skcepuMeHTaNbHbIX 3aad 1o | 1
TeMe «XHMHUYECKasi peaKIlus»

20 [ToBTOpeHMe 1 00001IEHNE H3YUYEHHOTO 1

21 Kontponbnas pabora Ne 1 «Ctpoenue BemecTBa. XuMHIecKas 1
PEaKIUs)
Tema 3. BemecTBa u ux cBoiicTpa (9 4) 9

22 Mertasibl 1

23 Hewmerannpl. biaroposablie rassl 1

24 Kucl10ThI HEOpraHMYECKHe W OPTaHMYECKUE 1

25 OcHoBaHMsI HEOPraHUYECKHE U OpPraHUYECKUe 1

26 AMdoTepHbIE COCTMHEHNS] HEOPTAaHMYECKUE U OPTaHUYECKHE 1

27 Comn 1

28 [TpakTiueckast paborta Ne 2. Pemienue skciepuMeHTaNbHbIX 33024 o | 1
teMme «BemecTBa U uX CBOKMCTBay

29 [ToBTOpEeHME M 0000IIIEHUE TEMBI 1

30 KontposbHas padora Ne 2 «BeniecTBa 1 X CBOHWCTBa» 1
Tema 4. Xumus u coBpeMeHHOe 001ecTBO (4 4) 4

31 XUMUYECKasi TEXHOJIOTHSI 1

32 XuMHYecKasi TPaMOTHOCTh KaK KOMIIOHECHT OOIICH KYIbTYPBhI 1
YeloBeKa

33—34 | IloBTOpeHue u ododmenne kypca. [logBenenne nToros yueoHoro | 2
roaa

V. YuebHo-MeTOnMUYecKOe o0ecnieuenne odpazoBareabHoro npouecca (YMK)

1.Xumusd. Paboune nporpammsl. [Ipenmernast munus yueonukos O. C. 'abpuensna, 1. I'.
OctpoymoBa, C. A. CnagkxoBa. 10—11 knaccel. ba3oBblii ypoBeHb : yuel. mocobue amis
obmeobpazosat. opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB — M. :
[Tpocsemienne, 2019.

2. Xumus. 11 knace: yue6. mist o6mieo0pazosar. opranuzanuii / O. C. I'abpuenss, U. T
Octpoymos, C. A. CrnagkoB. Xumus. 10 knacc. ba3zoblit ypoBeHb. YueOHUK. — M.:
[Tpocsemienue, 2019

3. 0. C. T'abpuensn, U. I'. Octpoymos, 1. B. AkcénoBa, Xumus. 11 knacc. ba3obrit
ypoBeHb. MeToaudeckoe mocooue

V.MaTtepuajibHo-TeXHHYECKOe o0ecnieyeHne 00pa3oBaTeIbHOIO NMpoiecca

HatypanbHble 0OBEKTHI, HCHOJb3yeMble MPH OOYyUYEHHUH XUMHH, BKJIOYAIOT B ce0s
KOJUIEKIINM MHUHEPAJIOB U TOPHBIX MOPOJA, METAJUIOB U CIJIaBOB, OKCHJIOB, KMCIIOT, OCHOBaHMH,
coJiell, B TOM YKCJie ¥ MUHEPAJIbHBIX YA0OPEHUH, a TaKkkKe KOJJIEKIIUHA OPraHUYEeCKUX BEIECTB U
matepuaios, npexycMoTpeHHbIx OI'OC («HedTh n npoayktel e€ nepepadboTkn», «KameHHbIH
yToJib U MPOAYKThl KOKCOXMMHUYECKOTO IMPOU3BOJCTBa», «Bomoknay, «Ilmactmacce» u T. A.
O3HakomiieHHE ¢ 00pa3llaMHd HMCXOIHBIX BEIIECTB W TOTOBBIX H3JEJIUH IMO3BOJSET MOIYYHUTH
HarJsiiHbIe MpeiCTaBIeHUs] 00 ATHUX MarepHajaX, UX BHEUIHEM BHJE, a TaKKe€ O HEKOTOPBIX
¢u3nueckux cpoicTBax. KoyuleKuuy MCHOb3yIOT TOJBKO JJIS O3HAKOMIIEHUS! 00yYaroLIUXCs C
BHEUIHUM BUJOM M (U3NYECKUMHU CBOMCTBAMHU pa3MYHBIX BELIECTB WU MarepuayioB. s
IIPOBEJEHUS XUMUYECKUX ONBITOB KOJIIEKIIUU HCIIOIb30BaTh HEJb3S.

XuMuHyecKne peakTUBbI 1 MaTepPUAJIbI

OOpareHre coO MHOTMMHU BEIIECTBAMU TPeOYeT CTPOTroro cOoOI0AECHUS MPaBUI TEXHUKH
0e30macHOCTH, OCOOCHHO TIPM BBIMOJHEHHWHW ONBITOB CaMUMHU oOywaromumucs. Bcee
HEOOXOIUMBIE MEpPbl TPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JIOKYMEHTaxX u
UHCTPYKLHSAX.
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Xumuueckas JJadopaTopHasi ocyaa, anmmaparbl M MPUOOPHI

XuMmuyeckass TocyAa TMOApa3IesieTcss Ha JBE TPYMIbL: i BBIIOJHEHUS OIBITOB
00y4JarmUMUCS U 7151 IEMOHCTPALIMOHHBIX OIBITOB.
1) mpubops! mst paboThl C ra3aMu — MOJyYeHHE, COOMpaHue, OYUCTKA, CYIIKA, MOTJIOMICHUE
ra3oB; peaklUd MeXIy MMOTOKaMH ra3oB; peaklUd MEXIy ra3aMu B DJIEKTPHYECKOM pa3pse;
peaKuy MEXy ra3aMu IIPU MTOBBILLIEHHOM JaBJICHUH;
2) ammapatbl U IpHOOPBI AJI ONBITOB C XUAKUMH M TBEPIBIMH BEIIECTBAMU — IEPErOHKa,
¢GmIbTpOBaHME, KPHUCTALUIM3AIMS;, IPOBEICHUE pEAKUUH MeXay TBEPABIM BEIIECTBOM H
KUJKOCTBIO, KUAKOCTBIO U KHUJIKOCTBIO, TBEPIBIMU BEILIECTBAMHU.

BceromorarenbHyo poiib  MTpalOT W3MEPUTENbHBIE W HarpeBareibHbIE MPHOOPHI,
pa3ryHble MPUCTIOCOOICHHUS JIJIS1 BBIMOJHEHHUS OMBITOB.

Mopaesn

OO0bekTaMH MOJEIUPOBAHUS B XHUMHH SIBISIIOTCS aTOMBI, MOJIEKYJbI, KpPUCTAJLIBL,
3aBOJICKME ammapaThl, a TaKK€ XMMHUYECKHE Ipoliecchl. B mpenosaBaHuM XUMHM HCIOJB3YIOT
MOJIeTM KPUCTAJUTHYECKUX PEHIéTOK anmasa, rpaduta, cepsl, pocdopa, okcuaa yraepoma(lV),
MoJ1a, Kele3a, MEJIM, MarHus, MOJIEIH KPUCTAJUIMYECKUX PEUIETOK BaXKHEUILINX IPEICTaBUTENEH
KJIACCOB OPraHWYeCKUX COCAMHEHUN, MOJEIM aTOMOB Ui COCTABJICHHS IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, B IEPBYIO OYEPE/Ib, OPTAHUUYECKUX COSAUHEHUH.

YueOHbIe 10CO0HSI HA IEYATHON OCHOBE

B npomecce oOyueHuss XUMHUHU HCIHOJB3YIOT CIEAYIOLIUE TaOJULbl IOCTOSHHOIO
skcrionupoBanus: «llepuoguueckas cuctema xumuueckux siaemeHtoB J[. M. MenneneeBay,
«Tabmuma pacTBOPUMOCTH KHCJIOT, OCHOBAaHHMH U COJeH», «DIEKTPOXUMUYECKUN Pl
HANpPSDKEHUH MeTaluioB», «BanmeHTHble cocTosiHMS atoma yriepona», «lIpocTpancTBeHHOE U
AIIEKTPOHHOE CTPOEHHE MOJIEKYJI OPraHUYECKUX COEIMHEHUNY U Ap.

Oo0opynoBanne kabUuHeTa XUMUM
1.YueOHoe oGopynoBanue
* Komnbrorep.
* MyabTUMEIUHHBIN TPOEKTOP.
2.CnpaBoYHble Ta0IULBbI.
* UHCTpYKTHBHBIE TaOIHUIIBI.
* Tabnu1pl O HEOPraHMUYECKOW XUMUHU.
* TaONUIIBI IO OPTAaHUYECKON XUMHH.
* Tabnuiel o o01Iel XUMUH.
* Mopenu KpUCTAJUIMYECKUX PEIIETOK.
* Moaenu - anmuKaluy A7 WUTIOCTPALUU TUITOB XUMUYECKUX PEeaKLui.
* HaGop I1st MOJIEITMPOBAHUS DIIEKTPOHHOTO CTPOSHHS aTOMOB DJIEMEHTOB.
* Komnekuuu.
3.000pynoBaHue 115 NPOBeACHUS JIa0OPATOPHBIX, IPAKTHYECKUX PadoT, AeMOHCTPALUii
* Becbl 2JIEKTPOHHBIE.
* Becbl MEXaHUYECKHE.
* HarpeBaresibHble TPUOOPHI.
* HaGop mocy/pl ¥ IPUHAICKHOCTEH /ISl IEMOHCTPAIMOHHBIX OMBITOB IO XHMHHU.
* HaGop mocy/sl A7 1Ta00paTOPHBIX U MPAKTHYECKUX paboT MO0 XUMHUH.
* I[IpuGop A mosydenus ra3os (annapart Kumnmna).
* O30HaTOP.
* [Tpubop 11 JeMOHCTpalMK CBETOBOTO 3 (exTa peakiuil.
* BopoHKa JienuTenbHast U1l paboThl C BPEAHBIMU BEIIECTBAMH.
* BopoHka fienuTtenbHas 001Iero Ha3HauYeHUsI.
* Kpucramsarop.
* [{umuHIpsl MEpHBIE.
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* KucnoTsl: consiHas, cepHasi, a30THas1, opTodocdopHas.

* 'uApOKCHUIBL: KT THAPOKCU ,KaIbLIUs TUIAPOKCH]T , HATPUS TUAPOKCH].

* OKcuIpl METAIJIOB: aIFOMUHUS OKCUJ, Oapus okcu, xenesa (I11) okcun, KaabIus okcu/,
maraus okeug, meau (II) oxeun (rpanyiibl), kamus okeun, nuHka oxkeun 0,100 kr.

* MeTajutbl: alFOMUHHN (TPaHyJIbl), ATFOMUHUN (CTPYXkKKa), )KEJIe30 BOCCTAHOBIIEHHOE
(mopouiok), Maruui (ONUIKM), MEJb (TPAHYJIbI, ONIUIIKH), HUHK (TpaHyJIbl).

* [leno4HbIe U IETOYHO3EMENbHbBIE METAILIBL: TUTHI, HATPUIA.

* Cepa (MOPOIIOK, KPUCTATUTHYECKAS).

* [anorenuanl: 6apus xaopu, xenesa (I11) xnopun, kanus Xa0pua, Kaablus XJI0PHI, MarHUs
xnopua, menu (II) xmopun, HaTpHst XJIOPU, IIMHKA XJIOPHUJ , KAJIUS HOIMI, KaJusi OpOMUI.

* Cynbdartsl, cynbdursl, cyabduapl: amroMunans cyibdar, xenesa (I11) cynasdar, kanus cynbdar,
KaibluA cyibdar, maraus cynbdat, meau (II) cynsdat 6e3Boansiii, menu (II) cynasdar 5-tu
BOJIHBIN, HATPUs CyJIb(ua, HaTpus cyibdat, nuHKa cyabdat 0,200 kr.

* KapOonaTtsl: kanus kapOonat, meau (I11) kapOonat, HaTpust KapOOHAT, HATPHUS THAPOKAPOOHAT,
KanpIus KapOoHaT, MarHust KapOoHar.

* docdarpl, CHIMKATHL: HATPHUS CUIIMKAT 9-TH BOIHBIN, HATpUs opTodochaT Tpex3aMeIeHHBIH.
* CoelMHEHUs MapraHia: Kajaus nepMaHraHar.

* Hutpatbl: aTlOMUHHAS HUTPAT, KaJHsi HUTPAT, KaiubIus HuTpat, Meau (I1) aurpar, Hatpus
HUTpAT, cepedpa HUTpaT.

* IHIUKaTOPBI: JIAKMOMI, METHJIOBBI OpaH)KEBBIN, eHo(TanenH.
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VII. JIuct BHecenus uzMenenui 11 A kiacce

Nen/it

Jlara BHECEHUS
VBMEHECHUIA

Komn-Bo
CKOPPEKTHUPOBAHHBIX
YPOKOB

B yem cocTosT m3MeHeH s

Howmepa ypokos,
KOTOpBIC ObLTH
HHTETPUPOBAHBI

IpyuuHa u3MeHeHuH,
Ne npyikasa, 1ata ero U3naHus

CornacoBaHue
C 3aMECTHTEJIEM
JmpekTopa o YBP

Pocruck yunrens
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