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JlaHHas mporpaMma coCTaBJIeHa Ha OCHOBE paboydeil mporpaMMbl PeIMETHON TUHIH y4eOHUKOB
I'. E. Pym3utuca, ®@. I'. ®enpamana. ®I'OC. Xumus. 8-9 kiacchl: mocoOne uisl yIuTenen
o0mieo0pa3oBaTenbHBIX yupexaeHuid, coct. 'apa H. H., M. «lIpocBemenue», 2013; yaeOHuKa:
Pymsutuc I'. E., ®enpaman @. I'. Xumus. 9 knace. PI'OC.: yueOHUK 11s
obmreoOpazoBarenbHbIX yupexaenuii / Pymsuruc I'. E. - M.: IIpocsemenue, 2020., a Takxke
[TpumepHoit paboyeit mporpaMMbl 10 XUMHH JJ1s1 8—9 KJIaCCOB € UCIIOIb30BaHUEM
obopynoBanus nentpa «Touka pocray.

PaGouasi nporpamma paccuntana Ha 68 yacoB u3 pacuera - 2 yueOHBIX Yaca B HEACIIO, U3 HUX:
JUTS IPOBE/ICHUS] KOHTPOJIBHBIX - 4 Yaca, MPaKTHYECKUX padoT - 7 4acoB.

[TpakTrdeckue u 1a60PaTOPHBIC OMBITHI IPOBOAATCS ¢ 000pynoBaHHeM HeHTpa «Touka pocTay,
B TOM 4ucJje MUGPOBOI TabopaTopuu.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 peaMeTa.

Bbmycmum Haywumcs:
® OIMCHIBATh CBOMCTBA TBEPAbIX,  KUIKHX, F33006p213HHX BCIICCTB, BBIACIAA UX
CYIICCTBCHHBIC ITPU3HAKH,

® XAapaKTCpU30BaTh BCHICCTBA I10 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJINBATb
MPUIUHHO-CJIICACTBCHHBIC CBA3W MCIKAY JaHHBIMU XapaKTCPHUCTUKAMHK BCIICCTBA,

® pacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHH: aToM, MOJICKYJIA, XHUMHYSCKHI
9JICMCHT, ITPOCTOC BCUICCTBO, CJIIOKHOC BCIICCTBO, BAJICHTHOCTDL, NCITIOJIB3YS 3HAKOBYIO
CUCTEMY XUMHUU,

e 1300pa)kaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIbIO XUMHUYECKUX POPMYIT U
CYIIHOCTb XUMHUYECKUX PEAKLUI C TOMOIIBIO XUMHUYECKUX YPABHEHUM;

¢ BbIYUCIIATH OTHOCUTCIBbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChI BEIICCTB, a4 TaKKC
MacCCOBYIO OO XUMHNYCCKOI'O 3JICMCHTA B COCANHCHUAX ]

® CpaBHHUBATB 11O COCTAaBY OKCHJbI, OCHOBAaHUs, KUCJIIOThI, COJIN,
L KJ'IaCCI/I(l)I/IHI/IpOBaTI) OKCHJBbI U OCHOBaHUA 110 CBOfICTBaM, KHCJIOTBI U COJIK — I10 COCTAaBYy;,

® OMKCHIBATh COCTaB, CBOMCTBA U 3HAYCHHE (B MPUPOJIC U TPAKTUUECKON JEATEIHHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KUCIOPOa U BOJOPOAA;

® TI0JIb30BAThCS J1aOOPATOPHBIM 000PYAOBAaHUEM U XUMHUYECKOM TOCYIO;

® MPOBOJUTH HECIOKHBIE XUMUYECKHE ONBITHI U HAOIOIEHHUS 32 U3BMEHEHUEM CBOWCTB
BEIIIECTB B MPOIIECCe UX MPEBPAIEHU; COONIOAATh TPaBHia TEXHUKHU O€30MaCHOCTH MPU
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

® pa3inydaTb SKCICPUMCHTAJIbHO KUCJIOTHI U IICJIOYH, IMOJIB3YACh HHAUKATOpaMH; OCO3HATH
HE00X0IUMOCTb COOI0IEHHsI Mep 0€30I1acHOCTH IPHU 0OpAIIEeHUH C KUCIOTaMH U
IIeJI0YaMHU.

e KnaccupunupoBarb MHOroo0pa3ue XUMHUYECKUX PeaKIuit
e N3yuuT CBOMCTBA METAJIIOB, HEMETAJJIOB U UX COEUHECHUI

BbINYCKHUK ROIYyUUM 8603MOHCHOCIb HAYYUMBCA .
® TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B ITOBCETHEBHOM KH3HMU;
® 0CO3HaBaTh HEOOXOJAMMOCTH COOJIFOICHUS TIPABIIT SKOJIOTUUECKH 0€30I1aCHOTO
MOBEJICHUS B OKPYXKAIOIIEH TPUPOJIHON Cpelie;

® JIOHMMAaTb CMBICII U HeOGXOIII/IMOCTL CO6J'I}OI(CHI/I$I HpeﬂHHcaHHf/'I, npeajaracMbix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOI XMMUH U Aap.;



HCIIOJB30BaTh HpHOGpCTeHHBIC KJIIFOYCBBIC KOMIICTCHTHOCTHU IIPH BBITTIOJIHCHUHA
HCCIICOOBATCIIBCKUX MMPOCKTOB 110 U3YYCHUIO CBOI>'ICTB, crmoco0oB MMOJIYYCHUA U
paciio3HaBaHus BCIICCTB,

Pa3BUBATb KOMMYHUKATHBHYIO KOMIICTCHTHOCTb, UCIIOJIB3Ys CPECACTBA YCTHOTO U
MUCHMEHHOTO OOIICHUS, IPOSIBIISTh TOTOBHOCTh K YBOKEHHIO HHOW TOYKHU 3PCHUS TIPU
00CYXXJIECHUH Pe3yJIbTaTOB BBIIOJIHEHHON paOOTHI,

00BEKTUBHO OLCHUBAThH I/IH(I)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLIECCaX,
KPUTUYECKH OTHOCHUTHCS K TICEBJIOHAYYHON HH(OPMAIH, HETOOPOCOBECTHOU peKIlame,
Kacalomeﬁcsl HCIIOJIb30BaHUA Pa3JIMYHBIX BEIICCTB.

Ilepuoguyecknii 3aK0H U NEPUOANYECKAS] CHCTEMA XUMHYeCKHUX d1eMenToB JI.U.
MenpaeneeBa. CTpoeHue BemecTBa.
BoinyckHuk Hayyumces:

KJIacCCU(PUITMPOBATh XUMHUYECKHE 3JIEMEHTHI Ha METAJIIbI, HEMETAJLJIbI, SJICMEHTHI,
OKCH/IbI ¥ TUIPOKCHIBI KOTOPBIX aM(pOTEPHBI, 1 HHEPTHBIE 3JIEMEHTHI (Ta3bl).
U300paxarh FICKTPOHHBIC (DOPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUYCCKIMH CBSI3IMHU
pa3Horo BUA;

BBISIBJIATH 3aBUCHUMOCTb CBOWCTB BEIIIECTBA OT CTPOCHHS €r0 KPUCTAUTMYECCKOU PEIICTKH
(MOHHOIA, aTOMHOM, MOJIEKYJISIPHOM, METAINTNYECKOM );

XapaKTepU30BaTh XUMUYECKUE FJIEMEHTHI U UX COCIMHEHUSI HA OCHOBE TIOJIOKEHUS
9JICMEHTOB B IMIEPUOINICCKON CUCTEME i OCOOCHHOCTEH CTPOCHHS HX aTOMOB;

OIIMCBIBATH OCHOBHLIC IMPCAITIOCBIJIKH OTKPBITHA I[I/I MenaeneeBbiM MEPpUOAUICCKOIO
3aKOHa 1 HepHO,Z[H‘ICCKOﬁ CHUCTEMbI XUMHNYCCKHX 3JICMCHTOB U MHOI‘OO6pa3Hy1-O HAYYHYIO
ACATCIIBHOCTD YYCHOTI'O;

XapaKTCPpU30BaThb HAYHYHOC U MUPOBO33PCHUYCCKOC 3HAUYCHUC IICPUOANYCCKOI'0 3aKOHA U
HepHOﬂHqCCKOﬁ CHUCTEMBI XUMHNYCCKHX 3JICMCHTOB I[I/I MeH,Z[eJ'IeCBa;

OCO3HABaTh HAayYHbIE OTKPBITUS KaK PE3yJIbTaT AJIUTENIbHBIX HA0JI0/IEHU, OIIBITOB,
Hay4HOH ITOJIEMHMKH, IIPEOJOJICHHS TPYAHOCTENH U COMHEHUM.

BblﬂyCKHI/IK nOJIyuum 603MOMCHOCHb HAYUUMBCA .

OCO3HABAaTh 3HAUYCHUC TeOpeTI/ILIeCKI/IX 3HaHI/II71 JJIA HpaKTI/ILIGCKOI\/JI ACATCIIBHOCTHU
YeJI0BEKA;

ONUCHIBATH U3YUYCHHBLIC 00BEKTHI KaK CUCTCMBI, IPUMCHSS JIOTUKY CUCTCMHOI'O aHaJIn3a,

MMPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HepHOHquCKOﬁ CHUCTEMBI XUMHNYCCKUX
9JICMCHTOB IJIA OOBSACHEHUS U IpCABUACHUA CBOMWCTB KOHKPCTHBIX BCUICCTB,

pa3BUBAaTb I/IH(I)OpMaI_II/IOHHy}O KOMIIECTCHTHOCTDb MMOCPCACTBOM er'IY6J'ICHI/I$I 3HAHHUH 00
HCTOPUHN CTAHOBJICHUA XUMHUYECKOH HayKH, €€ OCHOBHBIX HOHHTHﬁ, NepuoanvI€eCKOro
3aKOHa KaK OJHOTO M3 BaXKHEUIIINX 3aKOHOB MMpUPOJbI, a TAKKE 0 COBPEMCHHBIX
JOCTUIKCHUAX HAYKU U TCXHUKH.

MHoroo0pa3ne XUMHYECKHX PeaKIHii.

BblnyCKHuK Haywumcs:

OOBSACHATH CyTh XMMHUYECKUX MPOIIECCOB;
Ha3bIBATh MPU3HAKU U YCIIOBHS MPOTEKAHNUS XUMHUECKUX PEAKIIMIA;

YCTaHaBIMBATh IIPUHAICKHOCTh XUMUYECKON PEAKIINN K OIIPEAECIIEHHOMY THITY 10
OJIHOMY U3 KJIaCCU(UIIUPOBAHHBIX PU3HAKOB!

1) mo ymciy U cocTaBy UCXOAHBIX BEIIECTB U MPOYKTOB peaKkluu (peakliuy COeTUHEHUS,
pasyIoKeHus, 3aMeIeHUs 1 0OMeHa);

2) 1o BBIAENIEHUIO WM MOTJIOLIEHUIO TEIUIOTHI (PEaKuu IK30TEPMUUYECKUE U
OHIOTEPMUYECKUE);



3) 10 U3MEHEHHUIO CTEIICHEN OKUCICHUI XUMUYCSCKUX DIIEMEHTOB (OKI/ICJII/ITCJIBHO-
BOCCTaHOBHUTEIIbHBIC PEAKIINN);
4) mo oOpaTuMoCTH Tpolecca (peakuu 00paTuMbIe U HEOOPATUMEIE);

e Ha3bIBaTh (PAKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYCCKHUX PEaKIuii;

® Ha3bIBATb (baKTOpI)I, BJIMAIOMIUME HA CMCIHICHUEC XUMHUYECKOT'O paBHOBECHU A,

® COCTaBJIATH YPAaBHEHHUS MIEKTPOJIUTUYECKON JUCCOLUALUYU KUCIIOT, IEN0YEH, COJIEH;
MIOJTHBIE M COKpAIIEHHbIC HOHHBIE YPaBHEHUS peakiiii o0OMeHa; ypaBHEHHS
OKHUCJIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKIIN;

® [POTHO3UPOBATH MPOAYKTHI XUMUYECKUX peakiuii no ¢popmynam / Ha3BaHUSAM UCXOTHBIX
BEIIIECTB; OMPE/EIIATh HCXOJHBIE BellecTBa N0 (hopMysaM / Ha3BaHUSIM MPOIYKTOB
peaxiuu;

® COCTaBJIATH YPaBHEHHUS PEaKIUil, COOTBETCTBYIOIINX MOCIEA0BATEIBHOCTH ((«IICTIOUKE))
IIPEBpALCHUI HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

¢ BLBIABJIATH B MMPOUECCE SKCIICPUMCHTA ITPU3HAKH, CBUACTCIILCTBYIOIIHUEC O IPOTCKAHNN
XUMHYSCKOM pEaKkuu;

® TOTOBUTL PAaCTBOPHLI C onpeﬂeneHHoﬁ MacCOBOM goJiei PpaCTBOPCHHOI'O BCUICCTBA,

® OINpCACIIATh XapaKTEPp CPpE€abl BOAHBIX PACTBOPOB KUCIIOT U menoqeﬁ 10 UBMCHCHHIO
OKpaCKU MHIAUKATOPOB;

¢ MPOBOAWTH KAYCCTBCHHLBIC PCAKIIUHU, ITOATBCPIKAAIOIIMEC HAJIMYNEC B BOAHBIX pacTBOpax
BCIICCTB OTACIBHBIX KATUOHOB U aHUOHOB.

Boinycknuk nonyuum 603mMo0icHOCHIb HAYUUMbCA:

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B ITOBCEIHEBHOMN KH3HMU;

® 0CO3HaBaTh HEOOXOAMMOCTb COOJIFOACHUS TPABUII SKOJIOTUYECKH 0€30I1aCHOTO
MOBEJICHUS B OKPYXKAIOUIEH TPUPOJAHOM CpeIE;

® [IOHUMAaTh CMBICI U HEOOXOJUMOCTh COOIOICHUS MTPEANUCAHU, IPEAIaraeéMbIX B
UHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHUU U JIP.;

®  HCIIOJIB30BAaTh MPHOOPETEHHBIC KIIFOUEBBIC KOMIIETEHTHOCTH TIPU BHITIOJTHCHHUH
UCCJICIOBATEILCKUX TIPOCKTOB 110 U3YUEHUIO CBOMCTB, CITOCOOOB IMOTYICHHS U
pacro3HaBaHMsI BEIIECTB;

® pa3BWBATh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCTIONB3YS CPEJCTBA YCTHOU U
MUCHhMEHHOW KOMMYHHKAIIMH ITPU pad0Te ¢ TEKCTAaMH YIeOHUKA U JIOTTOTHUTEIILHON
JUTEPATypOid, CIPABOYHBIMU TaOIUIIAMH, IPOSBIISATH TOTOBHOCTh K YBa)KEHUIO HHOM
TOYKH 3PECHUS TTPH 00CYKICHUU PE3yIbTaTOB BEITIOJTHEHHON PaOOTHI;

® O00BEKTHBHO OIICHUBATHh MH(OPMAIIHIO O BEIIECTBAX M XUMHYECKHUX MPOIECcCaXx,
KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOM HH(pOpMaILINK, HET0OPOCOBECTHOM pekame,
KacaroIIeHCs MCIIOTb30BAHMS PA3IUIHBIX BEIIECTB;

® 0CO3HABaTh 3HAYEHHE TEOPETHUECKUX 3HAHUH TS MPAKTUUECKOM 1eATeTbHOCTH
YEJIOBEKa;

® OMUCHIBATH U3YYCHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSSI IOTUKY CUCTEMHOTO aHAaIN3a;

® MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOAUYECKON CUCTEMBI XUMHUYECKHUX
DIIEMEHTOB JIJIsl OOBSICHEHHSI U TIPEIBUICHUS CBOWCTB KOHKPETHBIX BEIIIECTB;

e pa3BuUBaTh HHGOPMAIIMOHHYIO KOMIIETEHTHOCTD ITOCPEICTBOM YTIIYOJICHHs 3HAHUN 00
HUCTOPUH CTAHOBJICHHUS XMMHYCCKON HaYKH, €€ OCHOBHBIX TIOHATHH, TICPUOTNICCKOTO
3aKOHA KaK OJTHOTO U3 BaKHEHIIIMX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX
JOCTHKEHUSX HAYKU M TEXHHUKH;

®  COCTaBJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIC YPABHEHUS MO0 COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

® [PUBOJHTH MIPUMEPHI PEAKITUH, ITOATBEPKTAFOIINX CYIIICCTBOBAHNE B3AaMMOCBSI3H MEKITY
OCHOBHBIMH KJIACCAMU HEOPTaHUICCKUX BEIIECTR;



® [IPOrHO3UPOBATH PE3YyJIbTATHI BO3ACUCTBUS pa3IMUHbIX (DAKTOPOB Ha U3MEHEHUE
CKOPOCTH XUMUYECKOW PEAKIUY;

® [IPOTHO3UPOBATH PE3YyIbHTATHI BO3ACUCTBUS Pa3IMYHBIX (DAKTOPOB HA CMELICHHE
XUMHYECKOIO PaBHOBECHUS;

® [IPOTHO3UPOBATH XMMHUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

® [IPOrHO3UPOBATH CHOCOOHOCTH BEILECTBA MIPOSBISITh OKUCIUTEIbHBIC HITU
BOCCTAaHOBUTEJIBHBIE CBOWCTBA C YYETOM CTEIICHEW OKUCIICHHS 3JIEMEHTOB, BXOISIINX B
€ro COCTaB;

®  BBIBIIATH CYLIECTBOBAHME FCHETUYECKON B3aUMOCBSI3U MEXK]y BEILIECTBAMU B PALY:
IIPOCTOE BELIECTBO — OKCUJ — I'MAPOKCHU] — COJIb;

® OpraHu30BBIBaTh, [IPOBOJUTH YUYCHUYECKUE IIPOCKTHI 110 UCCIIEIOBAHUIO CBOWCTB

BEIICCTB, MMCIOMIUX BAXXHOC MPAKTHYCCKOC 3HAYCHUC.

JIuunocmmnuie, memanpeomemmusle u npeomMemHubsle Pe3yibmamaol 0C60€HUSA YHUEOHO20
npeomema «Xumusn»

JINYHOCTHBIMHM pe3yJIbTaTaMHU U3y4eHUs IpeaMeTa « XUMHUSA» ABIAIOTCA CICAYIOIINE YMEHUS:
- Bociutanue poccuiickoil rpa)/1aHCKON UACHTUYHOCTHU: IaTPUOTU3MA, JTIOOBU U YBAaXKEHHE K
OteuecTBy, 4yBCTBO FOPAOCTH 3a CBOXO PoauHy, 32 pOCCHICKYIO XUMHUYECKYIO HAYKY.

- @opMHUPOBAHKE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MIPAKTUKH, a TAKXKE COLIMATBHOMY, KYJIbTYPHOMY, S3bIKOBOMY
U TYXOBHOMY MHOT0OOPa3UI0 COBPEMEHHOTO MHpA.

- ®opMHpOBaHUE OTBETCTBEHHOI'O OTHOLICHUS K YYEHHIO, TOTOBHOCTU M CIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMU K 00YYEHUIO U [TIO3HAHUIO, BEIOOPY
npodmibHOro 00pa3oBaHUs Ha OCHOBE HH(OPMAIIUHU O CYIIECTBYIOIUX MPOPECCUIX U IUYHBIX
po(hecCHOHANBHBIX IpeanoyTeHU. OCO3HaHHOMY ITOCTPOEHHUIO MHANBUYaIbHBIX
00pa30BaTeNbHBIX TPACKTOPUI C yUETOM YCTOWYMBBIX [TO3HABATEIBHBIX HHTEPECOB.

- @opMUpOBaHNE KOMMYHUKAaTUBHOW KOMIIETEHIIMU B 00pa30BaTENIbHOM, 0OIIECTBEHHO
H0JIE3HOM, Y4eOHO — UCCIIeI0BATEIbCKOM, TBOPUECKOM U APYIUX BUAAX JESATEIbHOCTH.

- ®opMUpPOBAaHKE U TIOHUMAHUE LIEHHOCTH 3J10POBOT0 M 0€3JI0IaCTHOT0 00pasa KU3HHU,
YCBOEHHE MPABUI MHUBHIYaJIbHOTO M KOJJIEKTUBHOTO OE€30MACHOTO MOBEACHUS B
Ype3BhIYAITHBIX CUTYAIUX, YTOKIAIOMIMX KU3HU U 3/10POBBIO JIIOJIEH.

- @opMHpOBaHUE MMO3HABATEIbHON HH()OPMATMOHHON KyIbTYphl. B ToM uncie pa3ButHe
HABBIKOB CAMOCTOATEIbHON pabOThI C y4eOHBIMH [TOCOOUSMU, KHUTAMHU, JOCTYITHBIMH
MHCTPYMEHTAMHU M TEXHUYECKHUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH.

- @opMHUPOBAaHNE OCHOB IKOJIOTHYECKOTO CO3HAHUS HAa OCHOBE NMPU3HAHUS IEHHOCTHU KU3HHU BO
BCEX €€ MPOSBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOI'0, OEPEKHOT0 OTHOIIEHUS K
OKpY>Karollen cpene.

-Pa3BuTHE TOTOBHOCTH K pEIIEHUIO TBOPUECKUX 33]a4, YMEHHE HaXO/UTh aIeKBaTHBIE CITOCOObI
MOBE/ICHUS U B3aUMOJECHCTBHE C MapTHEPAMHU BO BpeMsl yUeOHOW 1 BHEYUYE€OHO! JeSTENbHOCTH,
CHOCOOHOCTH OLICHUBATH MPOOJIEMHBIE CUTYAlINH.

MeTtanpeaMeTHbIMH pe3yJibTaTaMHU U3y4eHUs Kypca «XUMHUs» SBISETCS POPMUPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX AercTBuil (VY /).

Ho3znaeamenvnvie YY/[:

- CaMocCTOSITEIHHO OOHAPYKHUBATH U (POPMYIUPOBATH YUEOHYIO IPOOIEeMY, ONPEAEATh Leb
yueOHOI e TeIbHOCTH, BEIOUpPATh TEMY paOOTHI.

- BeiiBurate Bepcuu perieHus npo0iaeMbl, 0cO3HaBaTh KOHEUHBIH pe3ylbTaT, BEIOUPATh U3
MPEJJIOKEHHBIX U NCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeJIH.

- CocTaBnATh (MHAWBUAYAIBHO WM B TPYIIE) IUIAH PEIeHUs MpoOIeMbl (BBITOTHEHHS
MIPOEKTA).

- PaGoras o miany, cBEpsITh CBOM IEUCTBUS C 1IN0 U, IPU HEOOXOJUMOCTH, UCTIPABIAThH
OLIMOKH CaMOCTOSATEINIBHO.



KommynukaruBubie Y Y]1:

- CaMOCTOSITETLHO OPraHU30BBIBaTh Y4eOHOE B3aUMOJICHCTBHUE B IpyIIe (ONPEaesaTh 001ue
LEJH, PaclpeiessTh POJii, 10TOBapUBATHCS APYT C IPYTOM U T.1.).

- CpeactBoM GpopMUpOBaHUsI KOMMYHUKATUBHBIX Y V]I city>kaT TEXHOIOTHsI TPOOIEMHOTO
nuanora (moOyIaomuil ¥ MOABOASIIMN AUAOT) U paboTa B MaJIbIX IPYIINax, a TAKKe
HCIIOJIb30BaHUE Ha yPOKaX JIEMEHTOB TEXHOJIOTHH MTPOAYKTUBHOTO YTEHUSI.

IIpeaMeTHBIMU pe3ylibTaTaMU U3YUCHHS IIpeaMeTa « XUMUs» SIBISIOTCS:

- @opMUpOBaHUE NIEPBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUIN O BELIECTBAX, UX
NPEBPALICHHUSIX U TPAKTUYECKOM MPUMEHEHUH; OBJIaICHIE MOHATUIHBIM aIllapaToM 1
CUMBOJINYECKUM SI3bIKOM XHUMUU;

- Oco3Hanne 0ObEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKON HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUUECKUX MPEBPAICHUN OPraHUYECKUX U HEOPTaHUUYECKUX BEILECTB KaK
OCHOBBI MHOTHX SIBIICHHH KUBOUH M HEXKUBOU MPUPOJIBI; YIITyOJIEHUE MPEACTABICHUH O
MaTepuaibHOM €MHCTBE MUPA,

- OBaieHrEe OCHOBAMH XHMHUYECKON TPAMOTHOCTH: CITOCOOHOCTBIO aHATTU3UPOBATH U
00BEKTHUBHO OLIEHUBATH )KU3HEHHbBIE CUTYAIlNH, CBI3aHHBIE C XUMHUEH, HABBIKAMU O€3011aCHOTO
o0pamieHus ¢ BeIEeCTBAMH, HCIIOJIb3YEMbIMH B IOBCEHEBHOM KU3HU; YMEHHEM aHAJTM3UPOBATh
U TUTAaHUPOBAThH HKOJIOTMYECKU O€30MacHOe MOBEACHHE B LIEISIX COePeKEHHS 3J0POBbs U
OKpYKaroIle Cpeibl;

- opMUpOBaHNE YMEHUI YCTaHABIUBATH CBSI3U MEXKAY peaibHO HAOII0IaeMbIMU XUMHUYECKUMHU
SIBIICHUSIMU ¥ TIPOLIECCAMU, TIPOUCXOISIIIMHA B MUKPOMHPE, OOBACHATH IPUYMHBI MHOTO00pa3us
BEIIECTB, 3aBUCUMOCTh UX CBOIMCTB OT COCTaBa M CTPOCHHUS, a TAKKE 3aBUCUMOCTh TPUMEHEHUS
BCIIIECTB OT UX CBOMCTB;

- [IpnoOpeTenus onbITa UCTIONB30BAHMSI PA3TMUYHBIX METOIOB U3yYEHUS BEIIECTB; HAOII0ICHUS
3a UX MPEBpAICHUSIMH TIPY POBEICHUH HECIOKHBIX XUMHUECKUX YKCTIEPUMEHTOB C
MCIIOJIb30BaHUEM JIaOOpaTOPHOTo 000PyAOBaHUS U TPUOOPOB;

- YMeHune oKa3bIBaTh MEPBYIO OMOIIb TIPU OTPABICHHUSAX, 0KOTaX U IPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJaOOPaTOPHBIM 00OPYAOBAaHUEM;

- OBnagenne npueMamMu padoThl ¢ HHPOPMaLIMEl XUMHUECKOTO COJICPKAHUS, TIPEACTABICHHON B
pasHo ¢opme (B BUE TeKCTa, GOpMyIl, TpapUKOB, TAOIMYHBIX JaHHBIX, cXeM, ¢poTorpaduii u
zp.)

- Co3jaHue OCHOBBI /1715 (POPMUPOBAHMS HHTEpEca K PaCIIMPEHHIO U YIITYOJICHUIO XUMUYECKUX
3HAaHUH 1 BEIOOpA XUMHH KaK MPOQMIBHOTO MTPEeaMETa IPH Tepexo/ie Ha CTYIIEHb CPETHETO
(momHOTO) 00I1IEeT0 00pa30BaHus, a B JANbHEWINIEM U B KauecTBe chepbl CBOE
MpoQeCCHOHAIBHON JESTENHHOCTH;

- ®opMHUpOBaHUE MIPEJICTABICHU O 3HAUEHUN XUMHUUYECKON HAYKH B PEIICHUU COBPEMEHHBIX
HKOJIOTHYECKUX MPOOIIEM, B TOM YHCIIE B TIPEIOTBPAIICHUN TEXHOTCHHBIX U AKOJIOTHUECKUX
Karactpod.

Copepxanue Kypca
IMoBTOpenne kypca xumum 8 kiacca (5 4). [leprognyeckuii 3aK0H ¥ NEPUOAUYECKAS CUCTEMA
xumuueckux >nemeHToB J[. . Menzeneesa B CBETe CTPOEHUS aTOMOB. XUMUYECKasi CBS3b.
Crpoenue BemecTBa. OCHOBHBIE KJIACCHI HEOPIAHUYECKUX COEIUHEHUI: X COCTaB, Kiaccudukanus.
OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COETUHEHUN: UX CBOIcTBA. Pacu€Thl Mo xuMu4eckum
YPaBHEHUSIM.
Jemonctpannu. Tabnuna «Buas! cBszeit». Tabnuna « TUITBI KpUCTATNTHYECKUX PELIETOK
Paznen 1. Muorooo0pasue xumnueckux peaxkuui (18 4).
Tema 1. Kinaccudukanusa XuMudeckux peakuui (6 1)
Knaccudukanus XMMUYeCKUX peakiuii, peakiuyi COeANHEHHS, Pa3I0KEeHHUs, 3aMEIeHNUs], OOMeHa.
OKHCIUTENBHO - BOCCTAHOBUTEIbHBIE PeaKIMU. OKUCIUTETb, BOCCTAHOBUTEID, IPOLIECCHI



OKHCJIEHHUs, BOoccTaHOBIIeHUS. COCTaBIEHNE YPABHEHUN OKHCIUTEIBHO - BOCCTAHOBUTENIBHBIX
peakuuii ¢ MOMOUIbI0 METOA IEKTPOHHOTO OalaHca.

TemoBbie 3 (HEKTh XUMUUECKUX peaKIUi. DK30TEPMUUYECKUE U SHIOTEPMHUUECKUE PEAKIINU.
Tepmoxumuueckue ypaBHeHUsI. CKOPOCTh XUMHUYECKHUX peakuuil. DakTopbl, BIUSIONIME HA CKOPOCTh
XUMUYECKHUX peakuuil. [leppoHayanbHble IPEACTaBICHUS O KaTaJIN3E.

Hemoncmpayuu. /Jemoncmpayus onvlmos, bIACHAWUX 36UCUMOCTL CKOPOCIU XUMUYECKUX
peaxyuti om paziuyHulx axKmopos.

Tabnuywr « Obpamumvie peakyuuy, «Xumuueckoe pasnogecuey, « CKOpocms XUMUYECKOU peakyuuy.
Pacuemnuie 3a0auu. Pacuemul no mepmoxumuieckum ypasHeHUusM.

Ilpakmuueckasn pavoma Nel. H3yuenue enuanus ycioeuii nPo6e0eHUsA XUMUYECKOU PeaKyuu Ha
eé ckopocmb.

O6patumbie peaknun. [ToHATHE O XUMUYECKOM PAaBHOBECHH.

Tema 2. JaexkTpoaurnyeckas gucconuamnud (12 4)

XUMUYECKUE peaklnuu, UIYIIHe B BOIHBIX PACTBOpPaX. DIEKTPOIUTHI U HEAIEKTPOIUTHI. MIOHBI.
KaTtuons! u annonsl. ['uapaTHas Teopus pacTBOpPOB.

DNEKTPOIUTUYECKAS TUCCOIMALIUS KUCIOT, OCHOBaHUM, cosieil. CraOble U CUIIbHBIE DJIEKTPOIHUTHI.
CreneHs aucconmanuy. Peakium noHHOTO oOMeHa. Y cjIoBHS MPOTEKaHUs peakiuii oOMeHa 10
KOHIa. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAMHEHUN B CBETE
NpEeACTaBICHUH 00 AJIEKTPOIIMTHUECKON JUCCOUMAIINN M OKUCIUTEIHLHO — BOCCTAHOBUTEIBHBIX
peakuusx.

ITonsATHE O TUAPOIU3E COJIEH.

Pacuémur no ypasnenuam xum. peakyuil, eciu 00HO U3 6euecms 0ano 6 uzdvimxe.

Hemoncmpayuu. Hcneimanue pacmeopog eewecms Ha d1eKmpuieckyro npogooumMocme. Jlgudicenue
UOHOB 8 INeKMPUIecKom noJe.

JlabopamopHnuie onvimul. Peakyuu obmena medxncoy pacmeopamu 1eKmpoaumos.

Ilpakmuueckasn paooma Ne2. Pewienue sxcnepumenmanwvuuix 3adau no meme «Ceoiicmea
Kucaom, 0CHOBAHUIL U COJ1ell KAK IIeKMPOIUMOe».

Koumponvuas paboma Ne 1 no memam «Knaccupuxkauus xumuueckux peakyuiny u
«Inexmponumuueckan OUCCOUUAYU.

Paznen 2. Muorooopa3sue Bemiectn (38 u)

Tema 3. I'ajiorennl (4 4)

Hewmeramnsl. ["anorensl. [lonoxeHnne B nepuoandecKor CUCTEME XUMUYECKUX SJIEMEHTOB, CTPOEHUE
ux atoMoB. Haxoxaenue B mpupoje.

®dusnueckue 1 XMMUYecKue CBoMCTBa rajnoreHoB. [loayyeHue u npuMeHeHne rajJoreHoB. XJiop.
®dusnueckue 1 XMMUYecKue cBoiicTBa xjopa. [Ipumenenue xjaopa. Xnoposojopos. Puznueckue
cpoiictBa. [Tomyuenue. ConsHas kuciora u ee conu. KauecTBeHHas peakuus Ha XJIOPUJ — NOHBI.
Pacno3naBanue XJ1I0pu10B, OpOMHIOB, HOAHIOB.

Lemoncmpayuu. Quszuueckue ceoticmea 2anoeenos. Ilonyuenue x10po800opooa u pacmeopenue e2o
6 800e.

Jlabopamophvie onvimol. Pacnosnasanue consiHol KUCI0MbL, XA10PUO08, OPOMUO08, UOOUOO8 U L00d.
Ilpakmuueckas padoma Ne 3. [lonyuenue conanoi Kuciomeol u usyuenue eé ceoicme.

Tema 4. Kuciopon u cepa (6 1)

Kucnopon u cepa. [lonoxenue B nepuoguveckoil cuicTeMe XMMUYECKHUX 3JIEMEHTOB, CTPOCHUE UX
atoMmoB. Cepa. Ammorponus cepbl. Pu3nyeckue U XuMHYeCKHe cBoiicTBa. Haxoxenue B mpupoae.
[Ipumenenue cepsl. CepoBoniopoa. CepoBoiopoaHas KuciaoTa u ee coyid. KauecTBeHHas peakius Ha
cynbdua- nonsl. Oxcun cepsl (IV).

Cepnas kucioTa. XMMUYECKHE CBOMCTBA pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
KauecTBenHnas peakuus Ha cynb(]ar- HOHbI. XUMUYECKHE PEAKIUH, JIEKALIIEe B OCHOBE MOTYyYEHHS
CEPHOM KUCJIOTHI B IPOMBILIEHHOCTHU. [IpuMeHeHe cepHOi KUCITOTHI.

Jlemoncmpayuu. Annomponus KUciopooa u cepuvl. 3HAKOMCMEO ¢ 00pa3yamu NPUPOOHbLIX
Ccynbhuoos, cynv@amos.

JlabopamopHvie onvimul. Pacnosnasarnue cynvpuo-, cyivgpum- u cyivgham-uonoe 8 pacmeope
Ilpakmuueckasa paboma. Pewienue sKkcnepumenmanbHulx 3a0ay no meme «Kuciopoo u cepay.



Tema 5. Azot u ¢ocdop (9 4)

Aot u pocdop. [TonoxxkeHune B nepuoguuecKoil cUCTeMe XUMUYECKUX 3JIEMEHTOB, CTPOSHUE HX
aToMOB. A30T, (PM3HYECKUE U XMMHUYECKHE CBOMCTBA, OJdy4yeHne U npuMenenue. Kpyrosopor azora
B ripupoae. AMmuak. @u3nueckue 1 XMuMUYECKHE CBOMCTBA, MoIy4eHue, npuMenenue. Coiau
aMMOHHUSA. A30THas KMCIIOTa U €€ cBoKCTBAa. OKUCIHUTENbHBIE CBOIICTBA @30THOM KUCIIOTHI.
[Tosryuenue a30THOM KUCIOTHI B JIAOOPATOpHH. XUMHUECKHUE PEAKIIMH, JIEKAIIUE B OCHOBE
MOJTYYEHUS a30THOM KUCIOTHI B poMbIieHHOCTH. [Ipumenenne. Conn. A30THbIE yIOOpEHHUS.
®dochop. Ammorporus. Pusudeckre u xumudeckue cBoricta. Oxcuna hocdopa (V). @ochopuas
KHCJIOTa, €€ COJIM M YI0OpeHusl.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 6 6ooe. O3naxkomienue ¢ 0opasyamu
NPUPOOHBIX HUMPAmos, hocghamos.

JlabopamopHuie onvimul. Bzaumooeticmaue conetl aumonus co wenodamu. O3naKomieHue ¢
a30mMHLIMU U ochopHbIMU YOOOPEHUAMU.

Ilpakmuueckan padoma Ne5. I[lonyuenue ammuaxa u uzyuenue e2o ceoiicme.

Pewenue 3a0au na onpedenenue maccosoil (065EMHO) 00U 8bIX00A NPOOYKMA PEaxKyuil Om
meopemuyecKku 603MOHCHOZO.

Tema 6. Yriepon u kpemuuii (8 4)

Yraepon u kpemuuil. [TonoxxeHue B nepruoInIeCcKOil CUCTEME, CTPOEHHUE aTOMOB. Y TJIEPOI.
Annorponust. Pu3nyecKue 1 XUMHUECKUE CBOMCTBA yriaepoaa. AACopOmus. YrapHbIi ras.
Yraekucnslii ra3. YrojabHas KUCIOTA U ee con. KauecTBeHHas peakiysi Ha KapOOHAT — HOHBI.
Kpyrosoport B npupo/e.

Kpemuuii. Oxenn kpemuus (IV). KpemuueBast kuciaora u ee coiu.

Crexkuio. IlemeHT.

Hemoncmpayuu. Kpucmannuueckue pewtiemrku aimasa u epagpuma. 3Hakomcmeo ¢ oopasyamu
NPUPOOHBIX KapOOHamo8 u cunuxamos. O3HaKomieHue ¢ pazniuyHblMu 6UOAMU MONIUBA.
Osnaxomnenue ¢ 6uoamu cmekid.

JlabopamopHhuie onvimul. O3HaKoMAeHUe CO CEBOUCMBAMU U 83AUMONDPEBPALYEHUAMU KAPOOHAMO8 U
eudpoxapbonamos. Kauecmeenuvie peakyuu Ha KapOOHaAmM- U CUTUKAM-UOHDL.

Ilpakmuueckasa paboma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue ezo ceoiicme.
Pacno3nasanue kapoonamoe.

Pewenue 3a0au na viuucnenue maccol unu 06vEma npoOyKma peakyuu no U38eCMHoOU Macce Uiy
00bEMY UCXOOH020 Bewjecmad, cooepaicawe2o npumecu.

Koumponvuas paboma Ne2 no meme «Hememannwry.

Tema 7. O01ue cBoiictBa MeTa10B (11 1)

Merasisl. [lonoxkeHue B mepuoANYEcKOi cucTeMe, CTPOEHHE aTOMOB. MeTajuinueckasi CBA3b.
®duznveckne CBOMCTBA. Psii akTHBHOCTH METAIIOB. CBOMCTBA MeTaIIoB. O01mue crioco0b
nosryyeHusi. CrijiaBbl METaJJIOB.

[enounsle MeTambl. [lonoxeHne B NEpUOAUYECKON cUCTEME, CTpOoeHUE aTOMOB. DU3nUecKue u
xumuueckue cBoiictsa. [Ipumenenue. Haxoxaenue B npupose.

[llenouHo3emenbHble MeTaILIBL. [1070XKEHE B TEPUOAMYECKOI CUCTEME, CTPOEHUE ATOMOB.
®dusznyeckue U XuMuueckue cBorctra. [Ipumenenne. Haxoxnenue B npuponae. Marauii 1 kanbLuii ,
UX BaKHEHIME coequHeHns. JKEeCTKOCTh BO/IBI M CITIOCOOBI €€ YCTpaHEHHUS!.

Amtomunuil. [losoxxeHne B IEpUOANYECKON CUCTEME, CTPOEHUE aTOMOB. DU3NYECKHE U XUMUYECKUE
cBoiicTBa. [Ipumenenne. Haxoxaenue B nmpupoie. AMMOTEpHOCTh OKCHJIA U THAPOKCHIA ATFOMHUHUS.
Keneso. [TonoxeHue B nepuoguvecKoi CUCTEME, CTPOCHHE aTOMOB. DU3MUECKHE U XUMUYECKHE
cBoiicTBa. [Ipumenenne. Haxoxaenue B npupoze. BaxkHelmme coeIMHEHNS Kele3a: OKCHIIBL,
ruapokcuabl v conu xxenesa (II) u xxenesa (I1I). KauecTBennas peakiusi Ha HOHBI.

Lemoncmpayuu. 3nakomemeo ¢ obpasyamu 8a3CHeUWUx coiel Hampus, Kaaus, npupooHbIX
COoeOUHeHUll Kanbyus, pyoamu dxcene3d, coeOUHeHUsMU antioMutus. Bzaumooeilicmsue wenounulx,
WeI0YHO3eMeNbHbIX MEMANLo8 U altoMUuHUs ¢ 6000u. Corcueanue dHcenesa 8 KUCI0pooe U Xaope.
Jlabopamophvie onvimul. [lonyuenue euopokcuda anoMuHUus U 83auMooeticmaue e2o ¢ KUCIOMamu u
wenoyamu. Ilonyuenue cuopoxcuoos sncenesza (Il) u (I1) u 83aumooeticmaue ux ¢ KuUCI0mamu u
wenouamu.

Ilpaxmuueckan padoma Ne7. Pewienue sxcnepumenmanvuuvix 3a0au no meme «Memannvl u ux
COeOUHeHUA).



Koumponvnas paboma Ne3 no meme «Obugue ceoiicmea memaiiioe
Paznen 3. KpaTkuii 0030p BaskHeHIINX OPraHN4ecKuX BemecTn (7 1)
[Ipenmer oprannyeckoii xumun. Heoprannyeckue 1 OpraHMyecKrue COeJMHEHUs. YTIepo1 — OCHOBA
KU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa YIiiepoJa B OPraHu4eCKUX COSTMHEHUSX.
Vrnesopopoasl. [lpenensusie yriaeBogopoasl. Metan, 3TaH, nponad. CTpyKTypHbIE (POPMYJIBI
yrieBogopoaoB. ['omonornueckuil psig npeaenbHbIX YyriieBoopoAoB. ['omonoru. @usnyeckue u
XUMHUYECKHE CBOMCTBA MpelebHbIX YIIIEeBOAOPOI0B. Peakiuu ropenue u 3amenienus. Haxoxnenue
B npupoze. I Ipumenenue.
HenpenenbHble yriaeBo1opoabl. DTHIEHOBBIN psJl HENPEAEIbHBIX YITIEBOAOPOAOB. DTUIIEH.
duznyeckue U XMMUYECKUE CBOWCTBA ATHIIeHa. Peakuysa npucoeannenus. KauecTBeHHbIE peakuuy.
Peakuus nonmumepuzanuu. [ommstunen. [Ilpumenenne stunena.
ALIETUIIEHOBBIN Al HENPEAETbHBIX YIIEBOAOPOI0B. AlleTuieH. CBOICTBA alleTHIICHA.
[IpumeHneHue.
[TpousBoanbie yriieBoaopooB. KpaTkuii 0030p opraHMuecKuX COeAMHEHUI: OJHOATOMHBIE CIIUPTHI,
MHoroaromMHble CIUPTHI, KAPOOHOBBIE KUCIOTHI, CII0KHBIE 3(PUPBI, KHUPHI, YTIEBOIBI,
AMUHOKHCIIOTHI, Oenku. Posb GekoB B opranusme.
[ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX BellecTBax. CTPYKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb NoauMepu3auuu. [1oaustuineH, noaunponuieH, MoJIUMBUHUIXIOPUL.
Hemoncmpayuu. Modenu monexyn opeanuieckux coeOuHeHull, cxemol, madIuybl.
Topenue y2ne6000po0os u obHapys’ceHue npooyKmos ux 20peHusl.
Obpasywl Hedhmu u nPOOYKmMos ux nepepabomxi.
Pacuemmnuie 3a0auu. Ycmanosnenue npocmetiuieli popmynst sewyecmea no Maccosbim 00JAM
91EeMEHMOB.

TemMaTH4ecKkoe MJIAHMPOBAHNE

Ne m\mx Ha3Banue pa3nena Koa-Bo Koa-Bo Koa-Bo
YacoB | KOHTPOJILHBIX | MPAKTHYECKHX
padoTt padort
1 [ToBTOpEeHME Kypca XuMuu 8 ) - -
KJlacca
2 MHoroo6pa3ne XUMHIECKHX 18 1 2
peaxkuuii
3 MHuoroo6pasue BenecTB 38 2 5
4 Kpatkuit 0030p BaskHEHIINX 7 1 -
OpPTaHMYECKUX BEIIECTB
S) Utoro: 68 4 7
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