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|. HosicHUTEABbHAA 3aIIHCKA

1.001mue nosoxeHus.
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. 'abpuenss, . I'. Octpoymos, C. A.
CnankoB — M. : [Ipocsemienue, 2019.

Hnsa  peanuzauuu pabouedl mporpaMmbl  HCHOJIB3YeTCS  y4eOHO-METOIUYEeCKUI
koMmruiekT aBtopa [abpuensn O.C., BkmodeHHbI B DenepanbHBId MepedeHb YYCOHUKOB,
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 00ImIero o0pa3oBaHUS W OTPAXKAeT IMyTH pealu3alii COACpKaHUs Y4eOHOro
npeaMera.

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

2. MecTo npeaMera B y4eOHOM ILIaHe

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

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

B cooTrBeTcTBHM € TOJOBBIM KaJleHAApHBIM yueOHbIM rpaduxom B 11 kiacce — 34
y4eOHBIX HElleb.

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 MHrerpanus 3HaHUN 1O HEOPraHWYECKOW M OPraHMYECKONM XHMHUH C LENBIO
(hopMHPOBaHUS y YyUaIIUXCsl LIETOCTHON XMMUYECKOM KapTUHBI MUpa
e Pa3BuTHe noHMMaHMs MaTEpUATILHOCTH U TO3HABAEMOCTHU €IMHOTIO MHpa BEIIECTB
o Pa3BuTHe NOHMMaHMS POJIM U MECTA XMMHH B CUCTEME HAyK O NPUPOE
e @opmupoBanue y oOOyyaromMXCsl YMEHHs BHAETh U IIOHUMAaTh LIEHHOCTb
o0Opa3oBaHMsl, 3HAYMMOCTh XUMHUYECKOTO 3HAHUS ISl KaKJOro YeJOBeKa HE3aBHUCHMO OT €ro
npoecCHOHATLHOMN 1eATENbHOCTH;
o Pa3Butne ymenuit gpopmynanpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
o IlpuoGpereHne 00y4arOIUMUCS OIMbITA Pa3HOOOPA3HOHN NEATEIbHOCTH, MTO3HAHMS
U CaMOINO3HAHMS; KIIOYEBBIX HABBIKOB( KIJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOLINX
YHUBEPCAJIbHOE 3HAUYEHUE JJIs Pa3IMUHbIX BUJIOB JAEATEIbHOCTU: PEIIEHUs TPOOIeM, TPUHSITHS
pelleH i, TOUCKa, aHaIn3a U 00paboTKH UH(OPMAIH, KOMMYHHKATHBHBIX HaBBIKOB.
OpuH yac B HEJEN0, OTBEIEHHBIN Ha N3y4eHHUE Kypca, IPEAnoiaraeT IHUPOKoe UCII0JIb30BaHUE
JEKIIMOHHO-CEMUHApCKONH  (OpMBI  MpOBEACHHS  YyUeOHBIX  3aHATHH. OTO  MO3BOJISET
CTaplUIeKJIaCCHUKAM HE TOJbKO 3((EKTHBHO YCBAaWBATh COJIEpP)KaHUE Kypca, HO U TOTOBHUT UX K
IPOIOJDKEHHUIO 00pa30BaHus B BBICIIEH ILIKOJIE, TJIe Takas popma mpeodianaer.



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 COAEpP)KaHUSA  aBTOPCKOM mporpammel. PabGouas mporpamma
npeaycMaTpuBaeT PeaTn3altio MPAKTUYECKON YaCTH aBTOPCKOW POTPaMMBbI B TOJTHOM 00beMeE.

1. Ilmanmpyemblie oOpa3oBaTe/ibHbIe pe3yJIbTaThI.
JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPpeAMeTHbIE Pe3y/1bTAThl 0CBOCHHS Kypca.

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

1) YyBCTBa TOPAOCTH 338 POCCHUHCKYK) XUMHUYECKYI0 HAyKy MU OCO3HAHUE POCCHICKOU
rpaXAaHCKOW MICHTUYHOCTU — B IIEHHOCTHO-OPUEHTALIMOHHOM cdepe;
2) OCO3HaBaTh HEOOXOAMMOCThH CBOCH MMO3HABATEIHHON JEATEIHPHOCTH U YMEHHUE YIIPABIISATH

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

4) HENpPUSTUE BPEIHBIX NPUBBIYEK (KYpEHUs, YHOTPEOJIEHHs aJKOrojisl U HapKOTUKOB) Ha
OCHOBE 3HAHUW O TOKCHYECKOM M HApKOTHMYECKOM JIEHCTBUU BEIIECTB — B cdepe
3710pOBhECOEpEKEeHUs U 0€30MaCHOT0 00pa3a KU3HU;

MertanpeaMeTHbIMH PE3yJIbTaTaMU OCBOCHHS BBITYCKHUKAMU CPEIHEH MIKOJBI Kypca XUMUU
ABJISIOTCS:

1) WCIOJIb30BaHNE OCHOBHBIX METOJIOB IMO3HaHHUS (ONpEeesieHHe HCTOYHHKOB y4eOHOU H
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 AEITEIbHOCTH, MOJEINPOBAHNE
M3y4aeMbIX OOBEKTOB, HAOMIOJIEHUE 3a HUMH, UX H3MEpEeHHe, (PUKCAIUS PEe3yNbTaTOB) U UX
IIPUMEHEHHUE JJI1 IOHUMAaHHUS Pa3IMUHbIX CTOPOH OKpPYXKarollel JeiCTBUTEIbHOCTH;

2) BIIa/ICHHE OCHOBHBIMHU MHTEIUIEKTYaJbHBIMU ONEpPAllMsIMU (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 00111ero 4epe3 4acTHOE K €IMHUYHOMY);

4) CIOCOOHOCTh BBIIBUTaTh MJ€M W HAXOAUTh CPEIACTBA, HEOOXOIMMBIE M HUX
JOCTUKEHUS;

5) yMmeHue ¢GOopMyIMpOBaTh €M M ONpENeNsaTh 3aJadd B CBOCH I03HaBaTEIbHOMN
NeSITeIbHOCTH, ONPEJENATh CPEJICTBA ISl JOCTHXKEHUS LieJIel U pelieHus 3aiay;

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 JPYTUX YYACTHUKOB JIEATENBHOCTH, 3()(HEKTUBHO
paspeniaTh KOH()IUKTHI,

8) TOTOBHOCTb K KOMMYHUKaIIUA (HpCI[CTaBJ'IHTB PE3YJIbTAThI COOCTBEHHO MMO3HABATEIILHOM
ACATCIIBHOCTH, CJIBIIIATHL U CJIYHIATH OIIIIOHCHTOB, KOPPEKTUPOBATH CO6CTBGHHYIO HOSI/IHI/II-O);
9) YMCHHUEC UCIIOJIB30BaTh CPCACTBA I/IH(I)OpMaL[I/IOHHBIX U KOMMYHHUKAITMOHHBIX TCXHOJIOT ui

(manee — WKT) B pemieHnn KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIMOHHBIX 33/1a4 C
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cobJroIeHreM TpeOOBaHMI IPTOHOMUKH, TEXHUKH 0€301acHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM HHPOPMAITMOHHOHN 0€30MacHOCTH;

10)  BiajgcHHE SI3BIKOBBIMH CPEACTBAMH, B TOM YHCJIC U A3BIKOM XHMHU — YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PCHHUS, UCIIOJIB30BATh aJICKBATHBIC SI3BIKOBBIC 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 o0IIeH XUMUK;
2. yMeHHe HabI01aTh, ONUCHIBATh, (PUKCUPOBATH PE3yIbTAThI U JEJIaTh BHIBOABI HA OCHOBE

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

3. yMEHHE  KIacCU(UIUPOBATb  XUMHUYECKHME  DJIEMEHTHI,  IPOCThIE  BEIIECTBA,
HEOPraHWYECKUE U OPraHUYECKUE COEAUHEHUS, XUMUYECKUE IIPOLIECCHI;

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

S. ONMCBIBATh KOHKPETHBIE XUMUYECKHE PEAKIIMH, YCIOBHUS UX IIPOBEICHHS U YIPABIICHHUS
XUMUYECKUMHU MPOLECCAMU;

6. YMEHHE [POBOJUTH CAMOCTOSITEJIbHBI XUMUYECKHM OSKCIEpUMEHT M HaOIIoAaTh

JIEeMOHCTPALIMOHHBII SKCIEPUMEHT, (PUKCUPOBATH PE3yJIbTaThl U J1€1aTh BHIBOJBI U 3aKIIOUCHHS
10 pe3yJibTaTam;

7. IIPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIECTB [0 AaHAJIOIMM CO CBOMCTBaMHU
M3YYEHHBIX HA OCHOBE 3HAHUSI XUMUYECKUX 3aKOHOMEPHOCTEH;

8. OIpeNeNIATh UCTOYHMKM XHMHYECKOM MH(pOpMaluu, Moixydars €€, MpOBOIUTH aHAM3,
M3TOTaBIMBATh HH(POPMAITMOHHBIN MPOIYKT U TPEACTABISATD €T0;

9. YMETh MOJb30BaThCs 005A3aTENIbHBIMU CIPAaBOYHBIMU Matepuanamu: [lepuoandeckoit
cucteMoi xumuueckux oanemeHtoB JI. WM. MenneneeBa, Tabnuuei pacTBOPUMOCTH,
ANIEKTPOXUMUYECKUM PSAZOM HAIPSDKEHUM METauioB, PAIOM 3JIEKTPOOTPULATEIbHOCTH — JUIS
XapaKTepUCTUKU CTPOEHMsS, COCTaBa M CBOWCTB aTOMOB XHUMHUYECKUX 3JIeMEeHTOB [—IV
NEepUOJIOB U 00Pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB;

10.  ycraHOBIEHHE 3aBHCUMOCTH CBOWCTB W TPHUMEHEHHS BaXKHEHIINX OPTaHUYECKUX
COEJMHEHUHN OT UX XMMUYECKOTO CTPOCHMS, B TOM YHCIE U O0YCIOBICHHBIX XapaKTepOM 3TOTO
CTpOEHUs (TIpeeTbHBIM WM HeTIPEICTbHBIM) U HATHIUEeM (DYHKIIMOHAIBHBIX TPYIIIT,

11.  mopenupoBaHME MOJEKYJ HEOPIraHUYECKUX U OPraHUYECKUX BEILIECTB;

12.  moHMMaHWE XUMHYECKOW KapTHHBI MUpPA KaK HEOTHEMJIEMOW YacCTH LEJIOCTHON HAyYHOH
KapTUHBI MUDA.

1. B 1eHHOCTHO-OpHEHTALMOHHOI chepe — (opMuUpoBaHUE COOCTBEHHOM MO3ULIUU MPU
OLIEHKE TOCJIEACTBUM Ul OKpY’Karolled cpeapl AEATeNbHOCTH YEJIOBEKa, CBS3aHHOW C
IIPOU3BOJICTBOM U NEPEepabOTKON XUMUYECKUX MTPOIYKTOB;

I11. B tpynoBoii cpepe — mpoBeneHHE XUMUYECKOTO HKCIEPUMEHTA; Pa3BUTHE HABBIKOB
y4eOHOM, MPOEKTHO-UCCIIEAOBATEIbCKON M TBOPYECKOM MEATEIbHOCTH IMPH BBHINOJIHEHUU
WH/IMBUYAIbHOTO MPOEKTA 110 XUMHH;

B cdepe 310poBOoro o6pasa KuzHM — COOIIO/IEHHE TpaBUi O€30MAaCHOT0 OOpaIleHUus ¢
BEIIIECTBAMH, MaTepHallaMH; OKa3aHHWE MEepBOM MOMOIM MPU OTPABICHUSIX, 0)KOrax U TPaBMax,
MOJIyYEHHBIX B pe3ylbTaTe HApylIeHUs TMpaBUJ TEXHUKHM O€30MacHOCTH Mpu paboTe cC
BEIIIECTBAMHU U JIAOOPATOPHBIM 00OPYOBAHUEM.

Y4yeHHK MOJYYHT BO3MOKHOCTb HAYUHUTHCS:

— NOHUMamb XUMUYECKYIO0 KapTHHY MHUpPA KaK COCTaBHYIO YacTh I€IOCTHOW HAayYHOU KapTHHbI
MUDa;

— packpuvléams POJIb XUMHU U XMUMUYECKOTO MPOM3BOJCTBA KaK MPOM3BOIUTEIBHON CHIIBI
COBPEMEHHOTO O0IIECTBa;
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— ¢hopmynuposame 3HaAUEHUE XUMUU U €€ JOCTUKEHUI B MOBCEHEBHOMN KU3HH YEIOBEKa;

— YCMaHaenueams B3auMOCBSI3U MEXKY 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 XUMUYECKUX MOHITHH, 3aKOHOB U TEOPUI U1
OpraHWYEeCKON U HEOPraHUYECKON XUMUH;

— ¢opmynuposams [lepunogndeckuii 3axon J. 1. MenaeneeBa u 3aKkOHOMEPHOCTH U3MEHEHUH B
CTPOCHUH U CBOMCTBaX XMMHMYECKHUX 3JEMEHTOB M OOpPa30BAHHBIX MMHU BEIIECTB Ha OCHOBE
[Tepuonuueckoil cuctemsl Kak rpaduyeckoro orodpaxenus [leprnoandeckoro 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 HMX OOpa3oBaHHMsI W JIOKa3blBaTh €IMHYIO MPUPOJY XHMHUYECKHUX CBS3EH
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOIHOMN );

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

— Kraccuguyuposams XUMUYECKHE PEaKLUU B HEOPIaHWYECKOM M OpraHMYECKOW XMMHH I10
pa3IMYHbIM OCHOBaHUSAM W ycmawasniuéams Cleuu(UKy TUIOB peakiuuid OT oOuliero dyepes
0COOEHHOE K €AMHUYHOMY;

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

— Xapaxmepuzo8ams SIEKTPOIN3 KaK CHenu(UUHBI OKHCIUTEIbHO-BOCCTAHOBUTENbHBIH
IIPOLIECC U OIPEIENISTh €0 MPaKTUYECKOE 3HAUCHHUE;

— Xapaxmepu306ansv KOPPO3UI0 METAIJIOB KaK OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC U
npeoiazams CIOCOOBI 3alIUTHI OT HeE,

— Knaccuguyuposams HEOpPraHNIECKUE U OPraHUYECKUE BEIIECTBA;

— 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 CcOCTaBa
(xumudeckue GopMyIIbl) U CBOWCTB (XUMUYECKUE YPABHEHUS ) BEILIECTB;

— ucnovb306ams MpaBUiia U HOPMbI MEXKIYHAPOJHOW HOMEHKJIATYphl JJIsl Ha3BaHWM BEIIECTB
no Qopmynam H, HaoOOPOT, M COCTaBICHHS MOJEKYJISPHBIX H CTPYKTYPHBIX (QopMym
COEIMHEHNH 110 UX Ha3BaHUSIM;

— 3Hamb TPUBHAIBHBIC HA3BaHHUS BAXKHEUIIUX B OBITOBOM OTHOIIEHWH HEOPTaHUYECKUX H
OpraHMYECKUX BEILECTB;

— Xapakmepu3oeamb CBOWCTBA, IMOJIYYEHHWE M MPUMEHEHHE BAXHEHUIINX MpeACTaBUTENEH
KJIACCOB OPTaHWYECKUX COEAMHEHMH (aJIKaHOB, AJIKEHOB, aJIKUHOB, aJIKaIHEHOB, apOMaTHYECKUX
YTIEBOJOPOAOB, CIUPTOB, (PEHOJOB, ANBAETHIIOB, MpPENeIbHBIX OJHOOCHOBHBIX 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
TEXHUKU O€30MacHOCTH [UIsl pabOThl C XHWMHUYECKUMHU BEIIECTBAMH H JTAOOPATOPHBIM
000pyI0BaHUEM;

— Xapakmepu306amb CKOPOCTb XMUMHYECKONH pEAKIUU U €€ 3aBUCHUMOCTb OT Pa3IN4HbIX
bakTopoB;

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

— npou3zeoOums PAcyETbl IO XUMHUYECKUM (QOopMyslaM U YpaBHEHUSM Ha OCHOBE
KOJTMYECTBEHHBIX OTHOIICHUN MEX/Ty YYaCTHUKAMH XUMHYECKUX PEaKIIHil;
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— cobnodamsb TIpaBUJIa KOJIOTHUECKOM 0€30MacHOCTH BO B3aUMOOTHOIICHUSAX C OKPYIKAIOIICH
cpezoi mpu 0OpalleHuH ¢ XUMUYECKUMU BEIIECTBAMHU, MaTEPUATIAMHU H MTPOLIECCAMHU.
Boinycknuk na 6a3o8om ypoeme 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 XMMMUYECKHUX IIPOLIECCOB B 3aBUCUMOCTH 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 OyaylIel MPpaKTUYeCKOM e TeNbHOCTH;

— packpvleamb  poOilb  XUMHUYECKUX 3HAaHUHM B  (HOPMHUpPOBAHMM  HMHIUBUIYaIbHOU
00pa30BaTeIbHOI TPAEKTOPUH;

— NpPO2HO3UpPO68amb CIIOCOOHOCTh HEOPraHUYECKUX W OPraHWYECKUX BEUIECTB MPOSBIIATH
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, moaydyaeMol u3
Pa3HbIX HCTOYHUKOB;

— noHumMamyb TIAOOANbHBIE MPOOJEMBI, CTOSIIUME TMEpe] YeIOBEUYeCTBOM (IKOJOTHYECKHE,
HHEPreTUYECKUE, CBIPHEBBIE), U npednazame MYyTH UX PELIEHHUs, B TOM YHUCIIE U C HNOMOUIbIO
XUMUH.

1. Conepxanue nporpamMmmsl.

CTtpoeHue BeuiecTn

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

Ilepuoauyeckass cucrema xumudeckux djiemMeHToB /. M. MenaeieeBa B cBere cBere
yueHHsI O cTpoeHuu atoma. Ousmyeckuii cmbpicn npuHsAToi B Tabmuiue J{. M. MenneneeBa
CHMBOJIMKH: MOPSIIKOBOTO HOMEpaA 3JIEMEHTAa, HOMEpa Iepuoaa u HoMepa rpymnmsl. [loHaTne o
BaJICHTHBIX AJIEKTpoHaX. OTOOpakeHHe CTPOCHHS NEKTPOHHBIX 000I0YEK aTOMOB XMMHUYECKHUX
AJIEMEHTOB C IMOMOIIBIO ANEKTPOHHBIX U AIEKTPOHHO-TpaduyecKkux Gopmy.

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHUs CBOWCTB JJIEMEHTOB B MEpHOAaX M TPyMIax
MIEPUOTUYECKON CHCTEMBI, KaK CJIEJICTBUE UX AIEKTPOHHOIO CTPOEHUS. DIEKTPOHHBIE CEMENCTBA
XUMUYECKUX AIIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3akoHa ¥ TEOPUM XHMHYECKOI0 CTPOeHHs HA (puiaocodckoii
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 xXuMHUYeCcKas 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 (U3NYecKue CBOMCTBA
BEIIIECTB, 00YCIIOBIIEHHBIE 3TUM CTPOCHHUEM.
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KoBaneHnTHasi XuMu4Yeckass CBfI3b. ATOMHBbICE M MOJIEKYJSIDHbIE KPHCTAJUIHYECKHE
pemiéTku. IloHATHE O KOBAIEHTHON CBSI3U. DJIEKTPOOTPULIATENBHOCTD, HENOISPHAS U MOJIIpHAs
KOBaJICHTHbIE CBA3M. KpaTHOCTh KOBaJEHTHOW CBsI3U. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHBIX
CBsi3el: OOMEHHBIH W JOHOPHO- aKIenTopHbIH. llodsipHOCTH MONEKYyNBI, KakK CIEJICTBHE
MOJISIPHOCTHU CBSI3U UM F€OMETPUU MOJEKybl. Kpucraminueckue pemeéTku ¢ ’TUM TUIIOM CBA3U:
MOJICKYJISIpHbIE M aToMHble. DuU3NYecKHe CBOHCTBA BEWIECTB, OOYCIIOBICHHBIC THUIIOM
KPUCTAJUTMYECKUX PELIETOK.

Meraiimyeckas cBsi3b. [IoHATHE O METAJUIMYECKON CBSA3M U METAINIMYECKUX KPUCTATUIMYECKUX
pemi€Tkax. PuU3NUECKUE CBOMCTBA METAJJIOB HAa OCHOBE HUX KPHUCTALIMYECKOIO CTPOEHHS.
[IprMeHeHne METaIOB HA OCHOBE UX CBOWMCTB. UEPHBIE U LIBETHHIE CILJIABBI.

Bopopoanasi xumuyeckasi cBsi3b. MeXMOJIEKYJIIpHAasE U BHYTPUMOJIEKYJISIPHAST BOJOPOIHBIE
CBsI3U. 3HAUEHUE MEKMOJIEKYJIIPHBIX BOJOPOIHBIX CBSA3EH B IPUPOJIE U )KU3HU UEIOBEKA.
Honumepsl. IlonyuyeHue nNOIMMEpPOB peaKUUsAMU MOJMMEPU3ALMH W  IOJUKOHICHCALUU.
Baxueiimme npencraBuTeNM MIacTMAacC U BOJIOKOH, UX MOJIyYEHHE, CBOWCTBA M MPUMEHEHHUE.
[ToHsiTHE O HEOPraHMYECKUX MOJUMEPAX U UX IPEICTABUTEIIN.

JucnepcHble cucteMsbl. [loHsTHEe 0 AucnepcHOW ¢a3e W AUCHEPCHOHHOW cpese. ArperatHoe
COCTOSTHUE pa3Mmep yacTull ¢asbl, Kak OCHOBa Jsl KIACCU(PUKALUU TUCHEPCHBIX CHCTEM.
OMyNbCUH, CYCHEH3UHU, a3p0O30JM — TPYIIbl I'pyOOAUCIIEPCHBIX CUCTEM, UX HPEJICTaBUTEIIU.
30411 ¥ reiau — IPyIIbl TOHKOJUCIEPCHBIX CUCTEM, UX mpenacraBurenu. [lonstue o cunepesuce
Y KOAryJIsiLiH.

Jemoncmpayuu. llepuoguyeckoil cuctembl xumudeckux sieMmeHtoB JI. U. MenneneeBa B
pasnmuuHbIX popmax. Mojens HOHHOW KPUCTAIUTMYECKONW PEIIETKH Ha TPUMEPE XIJIOPHIa HATPHSL.
MuHepansl € 3TUM THUIOM KPUCTAUIMYECKOM PpEIIETKOW: KajlbUUT, raaur. Moaenu
MOJIEKYJIIPHOM KPUCTAJUIMYECKON PEIETKH Ha IPHUMEpPE «CyXOro JIbAa» WIM MOAA U aTOMHOH
KPUCTAJIMYECKON pemETKH Ha MmpuMepe anMmasa, rpaduTa Wiad KBapua. Mopenb MOJSPHOTO
00Bbéma raza. Mojienu KpuCTaIUIMUECKUX PEIIETOK HEKOTOPbIX MeTauioB. Kosuekiuu o0pa3inos
Pa3IMYHBIX JUCHIEPCHBIX cUcTeM. CHHEPE3UC U KOAryJIALus.

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
M3MEHEHHUs cocTaBa BellecTB. Asorpornust u €€ mnpuuuHbl. Kimaccudukanus peakuuid 1o
pa3IUYHBIM OCHOBAaHUSAM: II0 YHCIY M COCTaBy pEareHToB W NPOAYKTOB, Mo ¢ase, Mo
MCIIONIb30BAaHUIO KaTanu3aTropa Win (epMeHTa, mo TerioBoMmy sddexty. Tepmoxumuyeckue
YPaBHEHUS PEaKIIUi.

Ckopocth XMMH4YecKMX peaknuil. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKHX
peaKkuui: IpUpoJa pearupyrouiux BEIIECTB, TEMIEpaTypa, IUIOIAAb UX CONPUKOCHOBEHMS
pearupyromux BEUIECTB, UX KOHILIEHTpaLUs, IPUCYTCTBUE Kartaiu3aropa. [loHsaTue o karamuse.
®epMeHTHI, Kak OMOJIOTHYECKUE KaTaanu3aTopbl. IHTHOUTOPHI, KaK «aHTOHUMBI» KaTaJau3aTOPOB
Y UX 3Ha4YCHUE.

XumMHYecKkoe paBpHOBecHe U cnocodbl ero cvemenus. Kinaccuduxanus XuMU4ecKiX peakiui
Mo MpHU3HAKy WX HarpaBieHus. [loHaTHe 00 0OpaTHUMBIX PEaKIUAX U XUMHUYECKOM PaBHOBECHHU.
[Mpuntun  Jle-Illatrenbe © cmocoObl CMEMIEHUS XHUMHYECKOTO PaBHOBECHUS. Oo6ias
XapaKTePUCTHKA PEakKlUi CHUHTEe30B amMMuaka u okcuaa cepbl(VI) m paccMoTpeHHe YCIIOBHA
CMEUIEHUS X PaBHOBECHS HA IPOU3BOJICTBE.

I'uaposms. OOpatumblii 1 HeoOpaTUMBINA TUApONU3bl. ['Maponns coneit u ero tumsl. 'maponus
OpraHMYECKHUX COEIMHEHUH B JKMBBIX OPraHU3MOB, Kak ocHOBa oOMeHa BeuiecTB. [lonsTue 06
HHEPreTUIEeCKOM OOMEHE B KJIETKE M POJIM T'MIPOJIN3a B HEM.
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OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakuud. CTeneHb OKUCIEHUS U €€ ONpeleleHUue Io
(dopMyIaM OpraHNYeCKUX U HEOPTaHUYECKUX BEUIECTB. DIEMEHTHI U BEIECTBA, KAaK OKUCIUTEIN
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,
rajbBaHOCTETUH, paQUHUPOBAHUH LIBETHBIX 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
B3aMMOJICICTBUE OJIMHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (MarHus, LHHKA, >Kele3a) ¢
pPacTBOPOM COJISTHOM KHCJIOTBI, KaK IPUMEP 3aBUCHUMOCTU CKOPOCTH XHMHMUYECKHX PEaKIHUil 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 Fe®* + 3CNS™ <> Fe(CNS)s. McnbITaHne MHAMKATOPaMH CPEIbl PACTBOPOB COMEH
pa3iauuHbIX TUMOB. OKUCIUTEILHO-BOCCTAHOBUTENbHAS PEAKIIUs U peakius 0OMeHa Ha puMepe
B3aMMOJecTBUS pacTBOpPOB cyibdaTta meau(ll) c sxene3om u pacTBOpOM IIETOUH.
Ilpakmuueckan padoma. PelnieHne OSKCIEPUMEHTAIBHBIX 3a7ad IO TeMe «XUMUYecKas
peakuus».

Bemecrsa u ux cBoiicTBa

Merasibl. @u3nueckre CBOMCTBa METAUIOB, KaK QYHKIMS UX CTpoeHus. JleneHne MeTamioB Ha
TPYIIbl B TEXHUKE M XUMHUHU. XMMHUUYECKHE CBOWCTBA METAJUIOB M AJIEKTPOXUMHUYECKUH PN
HanpspkeHud. [loHsTue 0 MeTanoTepMun (aTFOMUHOTEPMUH, MATHUETEPMUH U JIp. ).
Hemeranasl. buaaropoansie rasepl. Hemeramnel kak oxuciaurend. Hemeramibsl  kak
BOCCTaHOBUTENHU. P anexkTpooTpuniatenbHOCTH. HEepTHBIE Wil 6J1aropoHbIE Ta3bl.

Kucaorel Heopranmveckue u opraHmdeckume. KHCIOTBI ¢ TOUYKM 3peHUS aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KUCIIOTBI ¢ TOUKU 3peHHS] TEOPUH SJIEKTPOIUTUYECKON THUCCOIMALINH.
Kucnorsl ¢ TOukum 3peHHMss NPOTOHHOM Teopuu. OOLIME XUMHYECKHME CBOWCTBA KHUCIOT.
Knaccudukanust Kucior.

OcHoBaHMsI HeOpraHu4veckue M opranudyeckue. OCHOBaHMS C TOYKHM 3pEHUS AaTOMHO-
MOJIEKYJISIpHOTO  yueHusi. OcCHOBaHMSI C TOYKM 3pEHHUS TEOPHUHM DIEKTPOIUTHUECKOMN
nuccoranui. OCHOBaHUS C TOYKM 3peHHs NMPOTOHHOW Teopuu. Kiaccugukanus ocCHOBaHUI.
XUMHYECKUE CBOMCTBA OPTAaHUYECKUX U HEOPTaHUYECKUX OCHOBAHUM.

AM@oTepHbIe COeIMHEHHS] HeOpraHM4ecKkHe M  opranmdeckume. Heopranuueckue
aM(OTepHbIE COETUHEHNUS: OKCUbI U THJIPOKCHU/IBI, — UX CBOWCTBA U NoiyueHue. AMdoTepHbie
OpraHMYECKHUE COETMHEHUS Ha IPUMEPE aMUHOKHUCIIOT. [lenTuabl u nentuaHast cBs3b.

Cosmm. Knaccudukamus coneit. JXEctkocTh Boapl M crmocoObl e€ ycrpanenus. Ilepexon
kapOoHara B ruipokapooHat u oopaTHo. O0IIMe XUMHUYECKUE CBOMCTBA COJIEH.
Jemoncmpayuu. Komnexkuuss MerawioB. Komnekuus  HemeramnoB.  Bsaumopeiictue
KOHLIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Menplo. Bcemblmka TepMuTHOR cMecu. Bemblmika
yépHOTO TOpoXa. BbITeCHEHHE TaloreHoB W3 UX pacTBOPOB JAPYTMMHU TaJOr€HaMHU.
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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
peakuuii CUHTE3a B IPOU3BOACTBE ATUX MPOAYKTOB. HayuHble MPUHLIMIBL, JIEKAIIUE B OCHOBE
IIPOU3BOJCTBA 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
Xumust. Paboune nmporpammel. [Ipenmetnas nmuaus yueOnukos O. C. I'abpuensua, 1. I'. Octpoymosa, C.
A. CnankoBa. 10—11 kmaccel. bazoBsii ypoBeHb : yued. mocobue st oomeodpa3osar. opraamzanuii / O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB — M. : Ilpoceemenue, 2019

Homepa
ypOK(I))B Tema ypoka Koxr =50
i 4acoB.

Tema 1. Ctpoenne BemectB (9 4) 9

1 OCHOBHBIE CBEJICHUS O CTPOEHUHU aToMa 1

2 [Tepuonuyeckas cucreMa XUMHUECKUX HJIEMEHTOB 1
. . MeHneneeBa B CBETE YUEHUS O CTPOEHUH aTOMa

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

4 VoHHasi XuMHYECKasi CBsI3b M HOHHbBIE KPUCTAJUIMICCKHE PEHIETKH 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
CIOCOOBI €ero CMEIEHUS

14—15 | Tuaponus 2

16 OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1
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17-18 DNEKTpOIN3 pacIaBoB U pacTBOpoB. [IpakTnyeckoe NpuMeHeHHE 2
JIEKTPOIN3a

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 Comnu 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. YueGHo-MeTonnueckoe odecneyenune oopazosarebHoro npouecca (YMK)

1. Xumus. Paboune nporpammer. [Ipeamernas munus yueounukos O. C. ['abpuensna, W. T
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 kmace: yue6. mist o6mieo0pazosar. opranuzanuii / O. C. I'abpuenss, U. T'.
Octpoymos, C. A. CrnagkoB. Xumus. 10 knacc. ba3zoblit ypoBeHb. YueOHUK. — M.:
[Tpocsemienue, 2019

3. O. C. I'abpuensn, 1. I'. Octpoymos, U. B. AkcénoBa, Xumus. 11 knacc. bazoBsiit
ypoBeHb. MeToaudeckoe mocooue

V.MaTtepuajibHo-TeXHHYECKOe o0ecnieyeHne 00pa3oBaTeIbHOIO NMpoiecca

HatypanbHble 0OOBEKTHI, HCHOJIb3yeMble MPH OOYUYEHHMH XUMHH, BKIIOYAlOT B ce0s
KOJUIEKIINA MHHEPAJIOB U TOPHBIX MOPOJA, METAJUIOB U CILIaBOB, OKCHJIOB, KMCIIOT, OCHOBaHMH,
coJiel, B TOM YHCJI€ U MUHEPAJbHBIX YA0OPEHNUH, a TaKkKe KOJJIEKIIUA OPraHU4YEeCKUX BELECTB 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, OCOOEHHO TIIPH BBIOJIHEHUWU OMNBITOB CcaMUMU oOydaromumuca. Bcee
HEOOXO/MMBbIE MEpbl TPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JIOKYMEHTaxX U
UHCTPYKLHUSX.
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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,
3aBOJICKHE ammapaThl, a TAKK€ XMMUYECKHE IPOLECChl. B mpenosaBaHuM XMMHM HCIOJB3YIOT
MOJICITH KPUCTAJUTMYECKUX PEIIETOK anMasa, rpaduta, cepsl, pocdopa, okcuaa yriepoga(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.

O0opynoBanne kabuHeTa 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 [u1st MOJIEITMPOBAHUS DIIEKTPOHHOTO CTPOSHHS aTOMOB DJIEMEHTOB.
* Konnekuuu.
3.000opynoBaHue 115l IPOBe/IeHUs JJA00PATOPHBIX, IPAKTHYECKUX PadoT, JeMOHCTpaluii
* 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.
* [Ipubop A1 IEMOHCTpAIMH CBETOBOTO 3 (HeKTa peaKIuii.
* BopoHKa JienuTenbHast U1l paboThl C BPEAHBIMU BEIIECTBAMH.
* BopoHka fienutenbHas 0011ero Ha3HauYeHusI.
* Kpucranausarop.
* [lunuHIpBI 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, cynbdutsl, cyabduapl: amroMunaus cyibdar, xenesa (I1) cyasdar, 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 (I1) kapOonat, HaTpust KapOOHAT, HATPHUS THUAPOKAPOOHAT,
KaJpIus KapOoHaT, MarHusi 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.

* 'HIUKaTOPBI: JIAKMOUI, METHJIOBBI OpaHKEBBIN, eHonTanenH.
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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

IpyuynHa u3MeHeHuH,
Ne npyikasa, 1ata ero U3naHus

CornacoBaHue
C 3aMECTHTEJIEM
JmpekTopa o YBP

Pocruck yunrens
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