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1. IACIIOPT PABOYEWM ITPOT'PAMMBI YUEBHOI'O ITIPEJIMETA
OYIIL.11 XUMUs

1.1. Ob61acTh NPUMEHEHUs] MPOTPaAMMBbI

PaGoyass mporpamma y4eOHOro TmpeaAMeTa SBISETCA YacThbl0 OCHOBHOM
npodeccruoHansHON 00pa30BaTENHHON MPOTPAMMBI IMMOATOTOBKH KBaTHU(UITUPOBAHHBIX
pabouux, ciayxamux mo npopeccuu 08.01.26 Mactep mo peMOHTY U 00CITY)KHBaHHUIO
WH)KCHEPHBIX CHCTEM JKUIUITHO-KOMMYHAJILHOTO X035HCTBA

PaGouas mporpamma paszpaborana ¢ yderom TtpeboBanuit ®I'OC cpemnero
obmero obpazoBanusi, PI'OC cpegnero mnpodhecCHOHAIBHOTO OOpa3oBaHUs 10
cnennansHocT  08.01.26 Mactep mo peMOHTY W OOCHTYXMBAaHUIO HMHXKEHEPHBIX
CUCTEM >KIJIUITHO-KOMMYHAJIBHOT'O X035HCTBA

Pabouas nporpaMmma npeaHa3HaYeHa TUTST podeCCHOHATBHBIX
0o0pa30BaTeIbHBIX OpPraHU3ANMKM, PEATH3YIONINX OCHOBHYIO TPO(hEeCCHOHATBHYIO
oOpazoBatenbHyto nporpammy CIIO nHa 6a3e ocHOBHOro o0miero oOpa3oBaHUsS C
OJIHOBPEMEHHBIM MOJIYYEHUEM CPEJIHEr0 00111ero 00pa3oBaHus

1.2. MecTo yue0OHOro npeaMera B CTPyYKType OCHOBHOI npogecCHOHAIBLHOM
00pa3oBaTeJIbHOM MPOTrPAMMBI:

VYueOHblil npenMer XuUMHUSL SBISETCS Y4YEOHBIM MPEIMETOM 00s3aTeIbHOM
npeaMeTHOW o00macTu  «o0meodpa3oBaTenbHbIX  yueOHbIX aucuurumay OrOC
CpenHero o0111ero oopa3zoBaHusl.

YueOHbIit npeaMeT Xumus SIBIISIETCSA 06a3oBoM JUCUUATUTUHON
0011e00pa3oBaTeILHOTO IMKIAa YyYeOHOrO TUTaHa OCHOBHOM mMpodeccroHaTbHOM
o0pa3oBaTeIbHON  MpPOrpaMMbl  MOJATOTOBKM  KBAIM(PUIMPOBAHHBIX  paboOyMX,
cioyxamux 08.01.26 Mactep mo peMOHTY U OOCTY>KUBAaHUIO WHKEHEPHBIX CHCTEM
KUIUITHO-KOMMYHAJIBHOIO X0351ICTBa

1.3. Ilesiu u 3agaum npeaMera — Tpe0OBaAHMSA K pe3yIbTaTaM OCBOCHUS:

OcBoeHue conepkaHus Y4eOHOro ImpenMera OO€CIeYMBAaeT JIOCTHIKEHUE
CTY/IEHTaMH CJIEYIOLUX PE3YIbTaTOB:

* JIMYHOCTHBIX:

— YyBCTBO TOPJIOCTH U YBAKECHHS K UCTOPHH M TOCTIKEHUSM OT€YECTBEHHOU
XUMHYECKON HayKH; XUMUYECKHM TpPaMOTHOE TIOBEAEHHE B Npo¢decCHOHATbHOU
ACSITENPHOCTY W B OBITY TpU OOpameHMH ¢ XUMHYECKHMH BEIIECTBAMHU,
MaTepHajlaMH U IpoleccaMu;

— TOTOBHOCTH K IIPOJOKEHUIO O0Opa30BaHUs U MOBBILIECHUS KBaTU(PUKALUU B
n30paHHOW NpPOodheCcCUOHATBHON AESITENIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIIETEHIIUH B 3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHUYECKOM HAyKu U
XUMHYECKUX TEXHOJIOTWHA [JIsl TIOBBIIICHUS COOCTBEHHOT'O HHTEUIEKTYAIbHOTO
pa3BUTHUS B BBIOpAaHHOW MTPO(ECCUOHATIBHON e TENbHOCTH;

* MeTanpeAMeTHbIX:

— UCHOJb30BAaHUE PA3IUYHBIX BHUAOB II03HABATEIBHON JESATENBHOCTH U
OCHOBHBIX HHTEJJIEKTYaJIbHBIX omnepauuil (IOCTaHOBKHU 3aJauM, (pOpMyIUpOBaHUS
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TUIIOTE3, aHAJIu3a U CHHTE3a, CPaBHEHHsI, 0000IIEHNUs, CHCTEMAaTU3alluH, BBISBICHUS
NPUYUHHO-CIIEICTBEHHBIX CBSA3€H, MOMCKa aHajIoroB, (OPMYIUPOBAHUS BBHIBOIOB)
JUISl PELICHHWS NOCTABJICHHOW 3aJa4M, NPUMEHEHUE OCHOBHBIX METOJOB MO3HAHHUS
(HaOmroieHUs, HAYYHOTO SKCIEpUMEHTa) IS M3YYEHHUs pa3IM4yHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOILECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTD
CTaJIKUBAThCs B PO eCCUOHANBHON cepe;

— HCHOJIb30BAHWE PA3JIUYHBIX HCTOYHUKOB I MOJYYEHUS XUMHUYECKON
uHpOpMAIIMK, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh Jisi JOCTHXKEHHS XOPOIIHMX
pe3yNbTaToB B MpOoQecCHOHANBHON cdepe;

*  IpeAMeTHBIX:

- c(opMuUpOBaHHOCTh MPEACTAaBICHUNA O MECTE€ XHMHU B COBPEMEHHOM
HAyYHON KapTUHE MHUPA; MOHUMAHUE POJU XUMUU B (HOPMHPOBAHUU KPYrozopa u
(yHKIIMOHAJIBHOW IPAMOTHOCTH Y€JIOBEKa JIsl peICHUs TPAKTUYECKUX 3a/1ay;

— BJAJACHUE OCHOBOIIOJATAIOIIMMHA XUMUYECKUMHU IIOHATUSAMH, TEOPHUSIMH,
3aKOHAMH U 3aKOHOMEpPHOCTSIMM; YBEPEHHOE IIOJb30BAHUE XHUMHUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJAJICHUE OCHOBHBIMHM METOJAMHU HAYYHOT'O MO3HAHUA, UCIOJIb3YEMBIMU B
XUMUH: HAOJIIOICHUEM, ONUCAaHUEM, HU3MEpPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
o0pabaThiBaTh, OOBSACHATH PE3YNbTATHI MPOBEIECHHBIX OIBITOB U JI€JIaTh BBHIBOJBI;
FOTOBHOCTh W  CIIOCOOHOCTh MPUMEHSATH METOJbl TMO3HAHUS TMPU PEIICHUH
IIPAKTUYECKUX 3a]1a4;

- copMuUpOBaHHOCTb yMEHHMS JaBaThb KOJMYECTBEHHbIC OILEHKH U
MIPOU3BOAUTH PACUETHI [0 XUMUYECKUM (OPMYJIaM U YPABHEHUSIM;

— BJAJICHHE TpaBUIaMH TEXHUKH OE€30MacHOCTH TMPH HCIOJIb30BAHUU
XUMUYECKUX BEIIECTB;

- ¢c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUU 1O OTHOIIEHUIO K XUMUYECKOM
uHbOpMaIINH, TTOTYy4aeMOU U3 Pa3HbIX HCTOYHHUKOB.

1.4. KoanyecTBO 4acoB HAa OCBOeHUE pabovell mMporpaMMbl y4eOHOTIO
npeaMera:

o0BeM oOpa3zoBaTenbHON Harpy3ku odyuaromierocs - 144 gaca, B TOM 49HCIIE:

o0s13aTeIbHON ayTUTOPHOU YueOHOM Harpy3Kku oOydaromierocs - 144 gaca.

POMEKYTOYHOM aTTECTAIIMH C y4E€TOM KOHCYIbTaIuii - 0 yacos.



2. CTPYKTYPA U IPUMEPHOE COAEP XAHUE
YYEBHOI'O ITPEJIMETA

2.1. O0bem yueOHOro mpeaMeTa M BUAbI Y4eOHOH padoThl

Bup yueOHoM padoThI Oovem uacos

O0beM 00pa3oBaTEIbHOIl HATPY3KHU 144
Oobs13aTesibHAs AyIUTOPHAs Y4eOHAasi HArpy3Ka (Bcero) 144
B TOM YHCJIE:

71a00paTOPHBIX M MPAKTUYECKUX PAabOT 90

KOHTPOJIbHBIE PabOTHI 10
IIpomexxyTOYHAsI aTTECTALMS C Y4€TOM KOHCYJIbTALUM
Wrorosas arrectaius B popme Jugpepenyuposannozo 3auema




2.2. TemaTudeckuii IJIaH U co/iepPKaHue Yy4eOHOT0 nMpeaMeTa XuMus

HanmenoBanue Coaepxxanue yueOHOro MmaTepuasa, JabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, O0bem yacoB Yposenn
pa3iesioB U TeM CaMOCTOsITeJIbHAS padoTa 00y4aouuxcs, KypcoBasi padbora (Ipoekr) O0CBOEHMS
1 2 3 4
Pasznen 1 Heopeanuueckasn xumus.
Tema 1. Copnepxanue yueOHOro Mmarepuajia 4
BBeaenue 1 | Hayunsie MeTO/IbI MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUI. 2 2
IlpakTHYeckune 3aHATHS 1,2
Posib sKkcIiepyMeHTa U TEOPUH B XUMUHU. MoienmpoBaHne XUMUYECKUX MPOLIECCOB. 2
Tema 2. Copnepxanue y4eOHOro Mmarepuajia 4
OcHoBHbIe MOHATHA U | 1 | OcHOBHBIC OHATHS XUMHH. BerecTBo. AToM. Mosekysna. XUMUYECKUA 3JIEMEHT. 2
3aKOHbI XUMHH Annorponus. IIpocTeie u cnoxHble BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BEILIECTB. XUMHUYECKUE 3HAKU U (popMyJibl. OTHOCUTENbHBIE AaTOMHAS U MOJIEKYJISIpHAs
Macchl. KonnuecTBo BemecTsa. 2
2 | OcHoBHBIE 3aKOHBI XUMHU. CTeXxnoMeTpus. 3aKOH COXPaHEHUSI MAaCChI 2
BEIIECTB. 3aKOH IMOCTOSIHCTBA COCTAaBA BELIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH
ABOTrazipo U CIENCTBUS UX HETO.
PacueTHble 3a71aun HAa HAXOKJIEHUE OTHOCUTENIbHON MOJIEKYISIPHON MaccChl, ONpeieTIeHIe
MacCOBOM JJOJIM XUMUYECKUX IEMEHTOB B CJI0)KHOM BEIIECTBE.
Tema 3. Copnepxanue yueOHOIro Mmarepuajia 12 1,2
IMepunoanyeckuii 1 | [lepuoanueckuii 3akon [I.1. MenneneeBa. Otkpsitue [.1. Menaeneessim [lepuoanueckoro 2
3aKOH U 3akoHa. [lepnoanyeckuii 3akoH B hopmynupoke /.M. Menneneena.
Ilepuoauyeckas [epnonuyeckas TabIMIIa XMMAYECKHUX 3JIEMEHTOB- TpauuecKkoe 0ToOpakeHue
CHCTEeMAa XUMHYECKHX neproandeckoro 3akona. CTpyKTypa nepuoAnuecKoi TaOIuIIbl: Mepruoibl (Majbie U
snemenTos JI.H. OospiIKe), rpynisl (TJIaBHas ¥ TOOOYHas).
Menneseesa u 2 | Ctpoenune aTtoma u nepuoauieckuit 3akon .. MenneneeBa. ATOM- CII0KHAsI 9aCTHIIA. 2
CTpOeHHe aToMa Snpo (IpOTOHBI U HEUTPOHBI) U ANIEKTPOHHAs 06onouka. M3oronsl. CoBpeMeHHas
(hopMynMpoBKa MEPUOIUYECKOr0 3aKOHA. 3HaAUECHUE TIePUOANYECKOr0 3aKOHa U
[IEPUOANYECKON CUCTEMbI XMMUYECKUX 3J1eMeHTOB JI.11. MeHeneesa 1 pa3sBUTUS HAYKU U
ITIOHUMAaHHs XUMHYECKOU KapTHHBI
MUpa.
IIpakTHYeckne 3aHATHSA 8
1 | MonenaupoBanue noctpoeHus Ilepuoguueckoi TaOIMILIbI XUMUYECKHX 3JIEMEHTOB. 2
2 | CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJIbIX MEPHUOJIOB. 2
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3

Ioustie 00 opOuTasx. S-, p- u d-OpOuTanu.

4

3J’I€KTpOHHLI€ KOH(i)I/IpraIII/II/I aTOMOB XUMHYCCKHX DJICMCHTOB.

Tema 4.
CrtpoeHue BelmecTBa

Coaep:xxaHue y4eOHOro MaTepuaJia

14

1

Honnas xumuueckas cBsi3b. Katnonsl, ux oOpa3zoBaHue U3 aTOMOB B pe3yJbTaTe Mmpoliecca
OKHCIIEHHsI. AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTAHOBJICHUSI.
HonHast cBsI3b, KaK CBSI3b MEX]ly KATHOHAMH M aHHOHAMH 32 CUET 3JIEKTPOCTATHIECKOTO
npuTshkeHus. Kiaccuduxanys HOHOB: IO COCTaBY, 3HAKY 3aps/a, HAIWNYHIO THIPATHON
0060omouku. MoHHbIe KpucTayunueckue penietku. CBOMCTBA BEIIECTB C MOHHBIM THUIIOM
KPUCTAJUIMYECKOM PEIIETKH.

KoBasienTHas xuMu4eckast cB3b. MexaHn3M 00pa3oBaHMs KOBAJIEHTHOH CBsI3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIN ). DIEKTPOOTPHUIIATEIHFHOCTh. KOoBaJIeHTHBIE TIOJIIpHAS U HETIOJSIPHAS
cBsi3U. KpaTHOCTh KOBaJIEHTHOU CBSA3U. MOJIEKYISIPHBIE M aTOMHBIE KPUCTAIUIMYECKUE
pemetku. CBOMCTBA BEHIECTB C MOJICKYJISIPHBIMU M @TOMHBIMU KPUCTAIITMYECKUMU
peLIEeTKaMU.

AKTHYCCKHUC 3aHATHUSA

10

|

Merannnueckas cBsI3b. MeTamindecKas KPpUCTATINIMYCCKas PCIICTKA U METAJIJIMICCKad
XHUMHYECKas CBA3b. OU3NYECKHUE CBOMCTBA METAILIIOB.

ArperatHbie COCTOSIHHSI BEIIECTB M BOJIOPOJIHAS CBsI3b. TBep/oe,
KHUJIKOE U Ta3000pa3Hoe coCcTOsIHUS BelecTB. [lepexo BemecTBa u3 0JIHOTO arperaTHOro
cOCTOsIHUSA B Apyroe. BogopoaHas cBs3b.

Yucrtele BewecTBa U cMecu. [oHsATHE O cMeCH BeleCTB. [ OMOreHHbIE U Ir€TEPOreHHbIE
cmecH. CocTaB cMecel: 00beMHas ¥ MaccoBast J0JIM KOMIIOHEHTOB CMECH, MaccoBast 01
IIPUMECEN.

Hucnepcusie cuctemsl. [lorsitue o qucniepcHoit cucteme. Jucnepcuas daza u
nucnepcuoHHas cpena. Knaccudukanus aucnepcHsix cucteM. [loHATHE 0 KOTOMIHBIX
cuctemMax. XUMHYECKHUE CBs3U, TUCIICPCHBIC CUCTCMBI.

5

HpI/IFOTOBJIeHI/Ie CYCIICH3U U Kap60HaTa KaJIbIIus B BOJC HonyquHe OMYJIbCHUHU MOTOPHOI'O
Macja. O3HaKOMJICHHE CO CBOMCTBAMU AUCTICPCHBIX CUCTCM.

1,2

Tema S.Bona.
PacTBopbl.
DJIEKTPOTUTHYECKASA
AUcCCONHaALMSA

Coaep:xxaHue y4eOHOro MaTepuaJia

1

Bona. PactBopsl. PacTBopenune. Boaa kak pactBopuresib. PacCTBOpUMOCTh BELIECTB.
HacrlimeHHble, HEHACHIIIEHHBIE, TEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUAKOCTEH U TBEP/IBIX BEIIECTB OT Pa3INYHbIX (hakTopoB. MaccoBast 1ost
PacTBOPEHHOTO BEIIECTBA.

1,2




SHGKTPOJII/ITI/I‘ICCKEUI JUucconuranuys. 3JI€KTpO.HI/ITbI H HCOJICKTPOJIUTHI. 3H€KTpOJII/ITI/I‘-IeCKaSI
Jucconuanius. MexaHu3MBI 3J'I€KTpOJ'II/ITI/ILIeCKOI7[ Jucconranuu Ijis1 BEIECTB € pasiIMdYHbIMHA
THIIAMH XUMHYECKOMN CBS3H. FI/II[paTI/IpOBaHHBIe " HCTUAPATUPOBAWHBIC HOHBI. Crernenb
SHCKTPOHHTHHGCKOﬁ Jucconuanuu. CuibHbBIE U Cla0bIe QJICKTPOJIUTEL. OCHOBHEIE
IIOJIOKCHHA TCOPUU BHGKpOHHTquCKOﬁ JUucCcolranmu. KI/ICJIOTBI, OCHOBAaHUA MU COJIM KaK
OJICKTPOJIMUTEI.

IIpakTH4YecKue 3aHATHA

1

HpI/IFOTOB.HeHI/Ie pPacTBOpa 3aJlaHHOM KOHIOCHTpPAIUH.

N

2

MexaHI/BMBI BJIGKTpOJII/ITI/I‘-IeCKOf/’I Jucconualu 1Jisd BEUICCTB C pa3JII/I‘-IHLIMI/I TUIIAMHA
XUMHUYECKOH CBA3H.

Tema 6.
Kaaccnduxanus
HEOpraHu4YecKuX
coeIUHEHUN U NX

CBOMCTBa

Coaep:xkaHue y4eOHOro MaTepuaJia

12

1

Kucnotel u ux cBoiictBa. KHCIIOTBI Kak 3J€KTPOJIUTHI, UX KJIACCU(PHUKALINS 110 Pa3TUIHBIM
MpU3HAKaM. XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU AIIEKTPOTUTUUECKON
nuccormanui. OcoOEHHOCTH B3aUMOICHCTBHS KOHIICHTPUPOBAHHON CEPHOM U a30THOM
KHUCJIOT ¢ MeTajuiaMu. OCHOBHBIE CITIOCOOBI MOJTYYEHUSI KHUCIIOTHI.

OcHoBaHus 1 ux cBoicTBa. OCHOBAaHUS KaK dJIEKTPOJIUTHI, MX KJIACCU(PUKALIHS TIO
pa3IuYHBIM NpU3HAaKaM. XUMHUYECKUE CBOWCTBA OCHOBAHUI B CBETE TEOPUH
ANEKTPOIIUTUYECKON Jucconranuu. Pa3noxkenre HepacTBOPUMBIX B BOJIE OCHOBaHHIMA.
OcHOBHBIE CTIOCOOBI OTY4YEHHUs] OCHOBAHUIA.

Comnu u ux cBoiictBa. Conu Kak 3eKTpOoauThl. COIU CpeIHUE, KUCIIbIE U OCHOBHBIE.
XUMHUYECKHU CBOMCTBA COJICH B CBETE TEOPUH ICKTPOIUTHIECCKOMN nucconuanuu. CrocoOs
MIOJIy4EHUS COJIEH.

['maponus conen.

Oxkcupl 1 ux cBoiictBa. CosleoOpa3yroriye 1 Hecosieoopasyromue okcuibl. OCHOBHBIE,
aM(pOTepHBIC U KUCIOTHBIE OKCUIBI. 3aBHCUMOCTh XapaKTepa OKCUIA OT CTEIICHU
OKHCJICHHUSI 00pa3yIoIIEero ero MeTamuia. XuMAYECKHe CBOMCTBA OKCUIOB. [lonyueHue
OKCHJIOB.

IIpakTH4eckue 3aHATHSA

1

HcnbiTanue pacTBOPOB KUCIOT HHAUKATOPaMH. B3auMoaercTBue METaNIOB C KUCIOTAMMU.
B3aumoaenicTBre KUCIOT ¢ OKCHUIIAaMH METAJUIOB. B3anMoaencTBre KUCIOT C OCHOBAaHUSIMH.
B3aumoaenicTBre KUCIOT C COJISIMHU.

HcnbiTanue pacTBOPOB LIEI0UEH MHAMKATOpaMu. B3auMo1eiicTBrE IET0YEH C COJISIMHU.
PaznoxeHne HepacTBOPUMBIX OCHOBaHUW. B3anmMoaeicTBUE COJEN C METAJIIAMU.
B3anmopeiictBue coseit apyr ¢ apyrom. ['uiposin3 conei pa3inuHoro TUIa.

1,2

Tema 7.Xumuueckue

Coaep:xkaHue y4eOHOro MaTepuaJia

1,2




peakuuu

Krnaccuukanuss XuMudeckux peakiuii. Peakium coeTMHEeHNs, pa3ioKeHUs, 3aMEIIICHHSI,
obmena. Katanutuueckue peakiuu. O0patumMpie U HeoOpaTUMBIE peakiuu. | OMOTeHHbIE 1
TFeTEPOreHHBIC PEAKIMU. DK30TEPMHUECKUE U SHIOTEPMUUECKUE peakluu. TermnoBon

3 PeKT XUMUIECKUX peakinid. TepMOXUMUYECKHUE YPaBHEHUS.

[MpakTHyeckune 3aHATHS

OKHCITUTEIIFHO-BOCCTAHOBUTEILHBIC pE€aknuu. Crenens okucieHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIb U OKHCIIEHHE. MeTo QJICKTPOHHOT'O OanaHca JJIA
COCTaBJICHUA ypaBHCHI/Iﬁ OKHCIIHUTECIBHO-

BOCCTAHOBHUTCIIBHBIX peaKuHﬁ.

CkopocTh XUMHUYECKUX peakiuil. [IoHaTHe 0 CKOpOCTH XUMUUYECKUX PEaKIIUM.
3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKLUIl OT pa3IMYHbIX (PaKTOPOB: IPUPO/IbI
pearupyromux BeUIeCTB, UX KOHIIEHTPALMH, TEMIIEPATYPhI, IOBEPXHOCTH
COIPUKOCHOBEHUS U UCIIOJIB30BAHUS KATAJIU3aTOPOB.

OOpaTUMOCTh XMMHYeCKHX peakuuii. O0paTHMble 1 HEOOpaTUMbIE peakMU. XUMUYECKOe
paBHOBECHUE U CIIOCOOBI €r0 CMEIIEHUs. MeTo/| 2JIEKTPOHHOr0 OajlaHca Ul COCTABIICHHS
YPaBHEHUI OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA.

Tema 8.
Mertaniabl u
HEeMETaAJIbI

Coaep:xxaHue y4eOHOro MaTepuaJia

IIpakTHYecKHe 3aHATHSA

1

Mertasmibl. OCOOEHHOCTH CTPOECHHUS aTOMOB M KpUCTAILUIOB. DU3NUECKHE CBONCTBA
MeTaiuioB. Kitaccudukanus MeTamioB Mo pa3iMyHbIM MpU3HaKaM. XMMHUYECKHE CBOUCTBA
METaJIOB. DJIEKTPOXUMUYECKUH psAJl HANPSKEHUHM MeTaioB. MeTamioTepMus.

O6u1re cnocoObl mosrydeHus: MetauioB. [lonstue o metamutypruu. [lupomeramnyprus,
TUIPOMETAJUTYPrHsl U 3JeKTpoMeTaryprusi. CrjiaBbl YUEpHBIE U LIBETHBIE.

Hemeramnsl. OcobeHHOCTH CTpOoeHUs aTOMOB. HeMeTaiibl — mpocThle BelIecTBa.
3aBUCUMOCTb CBOMCTB I'aJIOT€HOB OT UX I0JIOKEeHUA B [leprnoauueckoii cucteme.
OxucauTenpHble 1 BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT MX
I0JIOKEHHUS B PSIAY 2IEKTPOOTPULIATENIBHOCTH.

3

N3yuyeHue B3auMOACHCTBUS METAIJIOB C pacTBOpamMu. Pacrio3HaBaHHUeE yIJIEKUCIIOTO rasa.
[lony4yenue, cobupaHue U pacrno3HaBaHue ra3oB. PemeHne skcnepuMeHTa bHbIX 33a4.

Pa3znen 2 Opranuyveckasi XuMusi.

1,2

Tema 1.
OcHOBHBIE IOHATHSA
OPraHuYeCcKoil XUuMHH
U TEOPHUsi CTPOEHUSI
OpraHmYecKux

Conep:kanue y4eOHOro MaTepuaJia

10

1

[Ipeamet oprannueckoit xumuu. [IpupoiHbIE, ICKYCCTBEHHBIE 1 CUHTETHUYECKUE
opranuyeckue BemiecTBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C
HEOpraHn4ecKuMu.BaneHTHOCTh. XMMHYECKOE CTPOEHUE KAK MOPSAI0K COETMHEHUSI aTOMOB
B MOJICKYJIBI TIO BAJICHTHOCTH.

10




coeINHEeH N

IIpakTHYecKHe 3aHATHSA

1

Teopust ctpoenust opranndeckux coenuuenuid A.M. bytineposa. OCHOBHBIE TTOJIOKESHUS
TEOPUHU XUMUYECKOTO cTpoeHus. Vzomepus u uzomepbl. XuMudeckue GopMybl U MOJIETH
MOJIEKYJI B OPraHUYECKON XUMUU.

Knaccudukanus opranndeckux Bemniects. Kiraccupukaiys BemecTB Mo CTPOCHUIO
YTJIEPOIHOTO CKeJIeTa M HATMYUIO (PYHKIIMOHANBHBIX TPYMIL. | OMOJIOTH U TOMOJIOTHSL.
Hauana nomenknarypsr IUPAC.

Knaccudukanus peakiuii B opraHnuecKoi XUMUHU. Peakiuu nprucoeiuHeHns
(ruapupoBaHusl, raJIOT€HUPOBAHMSL, THIPOTAJIOT€HUPOBAHUS, THIpaTalun). Peakiun
OTIIETUICHUS (AETUAPUPOBAHNUS, AETUAPOTATIOTEHUPOBAHUS, IeruIpaTanun). Peakiumn
3amenieHus. Peakuyy u3omMepusaluu.

Hzrorosnenune Mojieneit MOJIEKY OpraHUYeCKUX BellecTB. «3oMepust 1 HOMEHKIIaTypa
OpraHMYECKHUX coequHeHMID», «Kmaccudukanus opraHMuecKUxX BEIIEeCTBY, pEIICHNE
pacyeTHBIX 3aj1ay.

Tema 2.
YriaeBogopoabl u UX
NPHUPOJHBbIE
HCTOYHHKH

Coaep:xxanue y4eOHOro MaTepuaJia

14

1

AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUN AT, ©30MEPUA U HOMEHKIIATypa aJKaHOB.
XUMUYECKUE CBOWCTBA aIKAaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEILEHUE, pa3JI0KEHUE,
nerugpupoBanue. [IpuMeHeHre ankaHoB Ha OCHOBE CBOMCTB.

[MpakTHyeckne 3aHATHS

12

1

AJKeHBI. DTHJICH, €0 TIOJyYeHHE (IeruApUPOBAaHUEM dTaHa, NCTIOTUMEPU3aAIHCH
MOJIMATUIICHA). ['OMOJIOrn4ecKuit psiji, U30MEpHUs, HOMEHKIIATypa aJKeHOB. XUMUUYECKUE
CBOMCTBA TWJICHA: TOPEHHUE, KAYECTBEHHBIE peakiny (o0ecBeunBaHUE OPOMHOM BOJIBI U
pacTBOpa nmepMaHranara Kajus), TUapaTtaius, nojauMmepusanus. [Ipumenenue sTuneHa Ha
OCHOBE CBOCTB.

Ankuubl. AnietTriieH. XMMHUECKHUE CBOIMCTBA alleTUJICHA: TOPEHHUE, 00eCIIBeUnBaHNE
OpOMHOM BOJIBI, TPUCOCIUHEHHUE XJIOPOBOIOPOa U TuapaTanus. [[pumeHenue aneruieHa
Ha OCHOBE CBOMCTB. MexXKIaccoBasi U30MEpUsl C aJIKaJuEeHaAMU.

Apensl. ben3on. Xumuueckue CBOWCTBa OEH30J1a: TOPEHUE, PEaKIIUH 3aMEICHUS
(ra;morennpoBanue, HUTpoBaHue). [I[pumenenne 6eH30J1a HA OCHOBE CBOMCTB.

[IpupoaHbIe NCTOYHHUKH YTIIEBOAOPOAOB. [IpUpOIHEIiA Ta3: cOCTaB, MIPUMEHEHUE B KAUECTBE
TOTLTNBA.
Hedts. CoctaB u nepepadborka HedTu. [leperonka Hedtu. HedrenpomykTo.

O3HakoMJIEHHE ¢ KOJUIEKIMEeH 00pa3iioB HeTH U IPOAYKTOB €€ mepepadoTKu.
O3HaKOMJIEHHE C KOJUIEKIIMENW KayuyKOB M 00pa3laMu U31eJIuil U3 pe3UHbI.

1,2

11




6

«M3omepusi 1 HOMEHKJIATypa OPTaHUYeCKUX CoenHeHMI, «Knaccudukamnms
OpPraHMYECKHX BEILECTBY, PEIICHNE PACUETHBIX 3a4a4.

Tema 3.
Kucaoponcoaep:kammue
OpraHuYecKue
coeTMHEHHUs

Conep:kanue y4eOHOro MaTepuaJia

14

1

Cruprsl. [lonydenue sTaHona Opo’keHUEM TIIIOKO3bI U THpaTallie 3TUJIeHa.
I'mapoxcuibHas rpynmna kak GyHknrnoHansHas. [IoHsATHE 0 TpeneabHBIX 0JHOATOMHBIX
cnupTax. XUMHUYECKHE CBOMCTBA 3TaHOJA: B3aUMOJIEIiCTBHE C HATpueM, 00pa3oBaHue
MPOCTHIX U CIOKHBIX 3PUPOB, OKUCICHUE B AJIbIACTU/I.

IIpumeHeHne 3TaHONAa Ha OCHOBE CBOMCTB. AJIKOT0JIN3M, €r0 MOCIEACTBUS U
MpEAYIPEKICHUE.

['muuepuH Kak NpeacTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakiys Ha
MHOI'0ATOMHBIE cIUPTHL. [I[pruMenenue raunepuHa.

[MpakTHyeckune 3aHATHS

1

®enoin. Puznyeckre U XUMHUECKUE CBOMCTBA (eHosa. B3anMHoe BiIMsHNE aTOMOB B
MoJIeKyJe (peHoa: B3auMOJEHCTBUE C TUAPOKCUAOM HATPHUs U a30THON KUCIIOTOM.
[IpumeHeHue ¢eHona Ha OCHOBE CBOWCTB.

Anpaerusl. [Tonstue 06 anpaerunax. AnpAaeruaHas rpynna Kak pyHKIHOHAIbHAS.
dopmasibJIeru1 U €ro CBOWCTBA: OKUCIIEHHUE B COOTBETCTBYIOLIYIO KUCIIOTY,

BOCCTaHOBJIEHHE B COOTBETCTBYIOLIMM criupT. [losyueHne anbieruioB OKUCIEHUEM
COOTBETCTBYIOIUX crupToB. [IprMeHenne popmanbpaeruia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [Tonsitie o kapboHOBBIX KucioTax. KapOokcuapHas rpymnmna Kak

¢byHKIMOHANBHAA. [ OMOTOrHYECKHiA PsI IPEAETbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

[lony4yenne kapOOHOBBIX KMCIOT OKUCICHUEM aJIbJETUI0B. XUMUYECKHUE CBOMCTBA
YKCYCHOM KHCIJIOTBI: O0II[ME CBOWCTBA C MUHEPAJIbHBIMU KUCIOTAMU U pPEaKLIUs
sTepudukanuu. IIpumeHenne ykcycHOM KUCIOThHI HA OCHOBE CBOMCTB. Briciine xupHbIe
KHMCJIOTBI Ha IpUMEpE NaJIbMUTHHOBOM M CTEAPUHOBOM.

Croxuble 3¢upsl 1 xupsbl. [lonydenue caoXHBIX 3UPOB peakiuent aTepuduKamnuu.
CrnoxHble 3¢upbl B IpUpOIe, UX 3HaYeHHe. [IpuMeHeHne CI0XKHbBIX 3(UPOB HA OCHOBE
CBOMCTB.

XKups! kak cnoxuble 3¢upbl. Knaccuduxanus sxupoB. XuMu4eckue CBOWCTBA JKUPOB:
THIPOJIA3 U THAPUPOBAHHE KHUJIKHUX KUPOB. [IpuMeHeHre KUPOB HA OCHOBE CBOWCTB.
Mpbuia.

VYraeBoasl. YIiieBobl, X Kiaccuukanus: MOHOCaxapH bl (TI0K03a, ppykrosa),
IUcaxapuibl (caxaposa) U mojgucaxapubl (Kpaxmai U IeJUTI0I103a).

14

1,2

12




6 | PacTBOpeHue rauueprHa B BoJe U B3auMoseicteue ¢ ruapokcunom menu (I1). Croiictsa
YKCYCHOM KHCJIOTBI, OOLIME CO CBOMCTBAMU MUHEPAJIBHBIX KUCIOT. Jl0Ka3aTenbCTBO
HEIpeIEeIbHOr0 Xapakrepa

KUJIKOTO kupa. BaanMoselicTBre riitoKo3bl U caxapo3ssl ¢ ruapokcuaom meau (11).
KauecTBeHHas peakuys Ha KpaxMall.

Tema 4.
A3oTcoaepxamue
OpraHuYyecKue
coeIMHEHHU.
IHoaumepbi

Coaep:xxaHue y4eOHOro MaTepuaJia

12

[IpakTrueckue 3aHATHS:

1. U3yuenue amuHoB. [ToHsTHE 00 amuHax. AnudaTHUecKre aMUHBI, X Kiaccuukamus u
HOMEHKJIaTypa. AHWIIMH, KaK opraHnyeckoe ocHoBaHue. [lonydyeHne aHmIMHA U3 HUTPOOEH3071a.
[IpumeHeHre aHUIMHA HA OCHOBE CBOMCTB.

2. U3yyeHne aMUHOKHUCIOT. AMUHOKHUCIIOTHI Kak aM(poTepHble TU(YHKIIMOHATbHbBIE
OPraHUYECKUE COCAUHEHN. XUMUUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEMCTBUE CO
1iesI04aMu, KUCIOTaMu U IpYT ¢ APYroM (peakuus nojiukonaeHcauuu). [lentuanas csi3p u
nonunentuabl. [lpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

3. Uzyuenue 6enkoB. [lepBuunHas, BTopuyHas, TPETHUHAS CTPYKTYPHI O€IKOB. XUMHYECKHE
CBOICTBa O€JIKOB: TOpEHUE, ICHATYpAIIHsl, TUAPOIIN3, IBETHBIC peakinu. buonorudeckue
GyHKIUHA OEITKOB.

4. Nzydyenne pacTBopeHus: 6e1KkoB B Bojie. OOHapykeHUe OEITKOB B MOJIOKE M B MSICHOM
OynboHe. Jlenatypatus pactBopa Oelika KypHHOTO SHIla CIUPTOM, PACTBOPAMHU COJIEH TSKEIbIX
METAJIJIOB U IIPU HarpeBaHUM.

5.Pemienue skcriepuMeHTANIBHBIX 33]]a4 HA UICHTU(UKALIMIO OPraHUnYeCKUX COCTMHEHUI.
Pacno3naBaHue I1acTMacC ¥ BOJIOKOH.

Bcero:

142

JuddepeHupoBaHHbIN 3a4eT

Hroro:

144

13




3. YCJIOBHSA PEAJIMBAIIMU YYEBHOI'O IPEJIMETA

3.1. TpeGoBanuss K MHMHMMAJBHOMY MAaTepPHAJbHO-TEXHHUYECKOMY
odecne4yeHn 10

Peanuzanusa yueOHOro mnpeaMera TpeOyeT Haauuyus Y4eOHOro KaOwHeTa
XUMHUH B J1TA00paTOPHH.

O6opynoBaHue yueOHbIX KAOMHETOB U J1JA0OPATOPHUIA:

- OCaJ0YHBIE MECTA MO KOJIMYECTBY 00YyJaIONTUXCS;

- pabouee MecTo MpernoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOJI

- BBITSDKHOM IIKad

- yueOHO-HaTJIsAIHbIE TOCOOUSI 10 XUMUMU;

- naboparopHoe oOopyaoBaHME (MUKPOCKOI C MHUKpONpernapaTaMmu,
MEPUOINYECKAsl CUCTeMa XUMHUYECKUX 3JieMeHTOB .M. MenneneeBa. miakaTtel |
TaOJIUIIBI IO XUMUH )

Texnuueckue cpencTsa 00ydeHHS:

- UIHT€PaKTUBHAS JI0CKA C JIMIIEH3MOHHBIM IPOrPAMMHBIM O0ECTICUEHUEM U

MYJIbTUMETHATIPOCKTOP .

Oo6opynoBanue JabopaTopuu U pabodnx MecT JabopaTopuu:

- IOCaJJ0YHBIE MECTA MO KOJIMYECTBY 00YyJIarONTUXCS;

- pabouee MecTo MpenogaBaTes;

- BBITSDKHOM 1IKad;

- IEpUOANYECKAs CUCTEMA XUMUYECKHX diieMeHTOB .M. Menneneesa;

- XUMHYECKasl OCy/1a;

- XUMHUYECKHE PEAKTHBBHI.

3.2. UudopmanuoHHoe odecneueHue 00y4eHust
Ilepeyenbr pexkoMeHayeMbIX Yy4eOHbIX H3AaHuii, HTepHeT-pecypcos,
AOMOJTHUTEIbHOM JINTEPATYPbI

OCHOBHbIE HCTOYHUKH:

1. Tabpuensu O.C., OctpoymoB W.I. Xumus a1 mnpodeccuit u
CHEeUATbHOCTEW TEXHUYECKOro NMpouiIsi: y4eOHUK I CTY. YUPEXKICHUM CPe/l.
npo¢. odpazoBanus. — M., 2014.

2. Tabpuensn O.C., Octpoymon W.I'., Octpoymosa E.E. u ap. Xumust amns
npodeccuil U crenu- albHOCTEW €CTECTBEHHO-HAYUYHOI0 MpOoQuiia: yUYeOHUK s
CTY[l. yUpEeXKIeHU cpea. mpod. odpa3o- Banus. — M., 2014.

3. T'abpuensa O.C., Ocrtpoymo W.I'. Xumus panga npodeccuit u
CHEUATBHOCTEH COIUATBHO- APKOHOMHUYECKOTO M TYMaHHUTApHOTO MpOdUIeH:
y4eOHUK JIJISl CTY/l. YUPESKICHUM cpe. mpod. 00- pazoBanusi. — M., 2014.

4, Taopuemnsn O.C., OctpoymoB WN.I'., CnankoB C.A., Hopodeera H.M.
[TpakTuxym: y4eb. mocobue uist CTY. YIpEeKIeHU cpe. mpod. oOpa3oBaHus. —
M., 2014.

5. T'abpuensn O.C., OctpoymoB WN.I'., CnaaxoB C.A. Xumus: nmocodue
st moaroToBku K EI'D: ydel. mocobue myis CTynd. yUpexIeHuil cpel. mpod.
oOpazoBanus. — M., 2014.

14



6. T'abpuensn O.C., JIbicoa I'.I'. Xumus. Tectol, 3a1auu ¥ yrnpakKHEHHUS:
y4ae0. mocodue IJist CTy. YUIpexkaeHui cpe. mpod. oopa3zoBanus. — M., 2014.

/. Epoxun IO.M., KoameBa W.b. Xumus mig npodeccuit u
CHEIUATBHOCTEH TEXHHMYECKOTO W €CTECTBEHHO-HAYYHOTO Mpoduiei: ydeOHUK
JUISL CTYJI. YIPEXKICHHUH cpel. mpod. obpasoanus. — M., 2014.

8. Epoxun IO.M. Xumus: 3agaun U yrmpaxHeHus: yded. mocoOue st
CTY[l. yUpeXIeHui cpea. mpod. oopazoBanus. — M., 2014.

9. Epoxun IO.M. CO0pHHK TECTOBBIX 3aJaHUN IO XUMUH: y4eO. mocooue
JUISL CTYI. YUpEXKIEeHUM cpell. mpod. oOpazoanus. — M., 2014.

10. Epoxun FO.M., Komanea W.b. Xumus nmna mnpodeccuit u
CHEIUATBHOCTEH  TEXHUYECKOTO  Tpo-  ¢wuiasd.  DICKTPOHHBIH  ydeOHO-
METOIUYECKUI KoMILIekc. — M., 2014.

11. CnankoB C. A., OctpoymoB WN.I'., I'abpuensa O.C., JlykbsinoBa H.H.
Xumust  ansa  npodeccHidi M CHENMANBbHOCTEH  TEXHUYECKOTO  MPOQUIIAL.
DNEeKTPOHHOE TPWIOKEHUE (DIEKTPOHHOE YydeOHOe W3- JaHue) M CTY/I.
yapexJeHuit cpen. mpod. oopazopanusi. — M., 2014.

JlonoTHUTEIbHbIE HCTOYHUKMN:

1. ®enepanbubiii 3akoH oT 29.11.2012 Ne 273-d3 «O6 obOpazoBaHUU B
Poccuiickoii @enepaunn». Ilpukaz MunucrepctBa oOpazoBanus u Hayku PO ot
17.05.2012 No 413 «O6 yrBepx)aAcHUH (enepaTbHOr0 TroCy/IapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa CpeaHero (IMOJTHOr0) O0IIero 00- pa3oBaHU».

2. Ilpuka3 MwunuctepctBa oOpa3zoBanus u Hayku P®D ot 29.12.2014 Ne
1645 «O BHeceHuu uzme- HeHuit B [Ipukas MunucTepcTBa o0pa3oBaHus U HAYKU
P® ot 17.05.2012 Ne 413 “O06 yrBepxkae- HUU (eaepaibHOr0 rocy1apCTBEHHOIO
00pa30BaTeIbLHOrO CTaHAapTa CPENHETro (MOHOT0) 00Iero 00pa3oBaHus ».

3. Ilucemo JlemaprameHTa TOCYHapCTBEHHOW TMOMUTUKA B cdepe
noAroToBku padounx kaapoB u JII1O MunobOpuayku Poccum ot 17.03.2015 Ne
06-259 «Pexkomenpanuyu 1O OpraHU3allMM IOJy4e- HUSI CPEIHEro OOIIero
o0pa3oBaHMsI B TpeeTax OCBOEHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETrO
npodeccroHaaIbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHS C
ydeTroM TpeboBaHul  denepaibHbIX TOCYJAPCTBEHHBIX  00pa3oBaTEIbHBIX
CTaHAAPTOB U ToidydaeMod mpodeccur WKW CHEMUATBHOCTH CPEIHETO
npodeccuoHaIbHOr0 00pa30BaHUS.

4. Taopuensn O.C., JIpicoBa I'.I'. Xumus: KHUra s MpenojaBaTess:
yae0.-MeTo1. mocodbue. — M., 2012.

5. T'abpuensn O.C. u ap. Xumus aina npodeccuid U cHeluanbHOCTEn
TEXHUYECKOTO MPOoduIIs (3IEKTPOHHOE MPUIIOKEHHUE).

HNHuTepHeT-pecypcsl

1. www.pvg.mk.ru (onummnuana «Ilokopu BopoObeBEI TOPBI»).

2. www.hemi.wallst.ru (OOpa3oBarenbHbIi CaWT [JIs HIKOJIHHUKOB
«Xumusy). www.alhimikov.net (O6pa3oBaTenbHbIN CAUT JIJIs1 HIKOJIBLHUKOB).

3. www.chem.msu.su (21eKkTpoHHas OMOIUOTEKA IO XUMHH ).

4, www.enauki.ru (MHTEpHET-u3JaHue I yuutened «EcTecTBeHHbIE

HAYKN»).
15



www. 1september.ru (Meronuueckas razera «llepBoe ceHTIOPsI»).
www.hvsh.ru (kypran «Xumus B IIKOIE»).
www.hij.ru (KypHaJl « XUMHS U 5KU3HBY).

8. www.chemistry-chemists.com (97eKTpoHHBIH KypHaT «XUMHKH U
XUMUSA).

No o
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS
YYEBHOI'O ITPEIMETA

Koutpons u omeHka pe3yJabTaTOB OCBOEGHHS y4e€OHOTO IMpeaMera
OCYIIECTBIISIETCA MOPENMOAABATEIEM B IMPOLECCE MPOBEICHUS IMPAKTHUYECKHUX
3aHATHH W Ja0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TaKXKE€ BBITIOJHEHUS
00y4YaromMMUCS UHIUBUYAJIbHBIX 3aJaHUM, TPOCKTOB, UCCICTOBAHUM.

Pe3yabTaThl 00yueHus

DopMBbI U METObI
KOHTPOJIA U OLIEHKH

(ocBOEHHBbIE YMEHHSI, YCBOCHHbIC 3HAHUA) pe3yJbTaTOB
00y4eHus
yMeTh:
HA3bIBATh: V3YUYCHHBIE BEILIECTBA o
TPUBHATBHOU WITH MEXITYHAPOTHOM | Y oryprii onpoc
b
HOMCHKIIATYpE, TECTUPOBAHMUE,

onpeaeasiTb: BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, TUIl XUMUYECKOM CBS3H B
COEIMHEHUAX, 3aps]l HOHA, XapakTep Cpeabl B

BOJIHBIX pacTBOpax HEOPraHUYECKUX 51
OpPraHUYEeCKUX  COCIAUHEHMM, OKHUCIHUTEINb U
BOCCTAHOBUTEIIb, IPUHAIEKHOCTh BELIECTB K
pa3HbIM KJ1accaM HEOPraHUYECKUX u
OpraHUYeCKUX COCAUHECHUN;

XapaKTePU30BaTh: JJIEMEHTHl MaJIbIX MEPHUOJOB
Mo MX MnoJiokeHuto B Ilepuomuueckon cucreme
J.1. MenneneeBa; o0Impue XUMHISCKHE CBOMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX  KJIaCCOB
HEOPraHWYECKUX W OPTraHUYECKUX COCIUHCHUI;
CTPOEHHE M XHMHUYECKHE CBOMCTBA W3YyYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COCIMHEHUI;
00BSICHSAITh: 3aBUCUMOCTh CBOMCTB BEIIIECTB OT MX
COCTaBa U CTPOCHUS, MPUPOAY XUMHUUYECKON CBSA3H
(MOHHOM  KOBaJICHTHOM,  METANIMYECKON |
BOJIOPOJTHOM ), 3aBHCUMOCTD CKOpPOCTH
XUMHUUYECKOU PEaKIUU U TTOJIOKECHUE XMMUYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;
BBINOJIHATh XUMHYECKHN JKCIEPUMEHT: II0
pacrno3HaBaHUIO BAXKHEWIIUX HEOPraHUYECKUX U

OPTraHUYECKUX COCAUHECHUN;
NPOBOAUTH: CaMOCTOSITEIbHBIN TIOUCK
XUMUYECKOM HMHPOpMAllUM C HCIOJIb30BAHUEM

Pa3IMUHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB

KOHTpOJIbHas padoTa.

IIncemenHbIE
JIOMAaIlIHUE 3aJIaHus,
VH/IUBU/1yaIbHbIC
3a7aHus.

Y cTHBIN onpoc.

KonTtponbshas pabora.

Hoxunanel, pedepatsl,

MOATOTOBKA
IIPE3EHTaLN M.
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WuTepHera);  MCHONB30BaTh  KOMIIBIOTEPHBIE
TEXHOJIOTHH i1 00paboOTKM W  Tepenayu
XUMHYECKON MH(POPMAIMN U €€ MPECTABICHUS B
pa3nTUYHBIX HopMax;

CBA3BIBATb: W3YYCHHBI Marepwal CcO CBOEH
po(ecCHOHaIbHOMN 1EeATENbHOCTHIO;

peliaTh: pacueTHble 3aJayl 10 XUMHUYECKUM
dhopmysiaM ¥ ypaBHEHUSIM;

HCIOJIb30BaThL NPHOOpPeTeHHble 3HAHUSA U
YMEHHUSI B NPAKTHYECKOH [AeSITeJIbHOCTH U
NOBCEIHEBHOM KU3HU:

XUMUYECKUX  SIBJICHHH,
npupoae, ObITY U Ha

TUISt OOBSICHEHUS
NPOUCXOAIINX B
MIPOU3BO/ICTBE;
OnpeaeICHUS BO3MO>KHOCTH
XUMUYECKUX  TPEBpAIllCHHH B
YCJIOBUSIX U OIIEHKH MX MOCJIEACTBUIA;

IPOTEKaHUS
Pa3IMYHBIX

AKOJOTMYECKM  TPAMOTHOIO  TIOBEJACHUS B
OKpYyXarollen cpese;
OLICHKU BJIMSIHUS XUMHUYECKOTO  3arps3HCHUs

OKpY’)Karouiel cpeiapl Ha OpraHu3M YeJoBeKa U
JIPYTUe KUBbIC OPTaHU3MBI;

Oe3omacHOro  OOpalleHuss C TOPIOYUMHU U
TOKCUYHBIMH  BELIECTBAMU M  J1a0OpaTOPHBIM
000py/1I0BaHUEM;

MIPUTOTOBJICHHUS pacTBOpOB 3aJlaHHOU
KOHIICHTpAIMH B OBITY U Ha MPOU3BOJICTBE;
KPUTUYECKON OLIEHKHU JIOCTOBEPHOCTH

XUMHYECKON HMH(pOpMaLUH,
pPa3HbIX HCTOYHUKOB.

NOCTYNAIOWEH W3

3HATH/MMOHUMATD

Ba)KHeHIlIMe XUMHYeCKHe TMOHATHA: BEIIECTBO,
XUMUYECKUH  3JEMEHT,  aToM,  MOJIEKYJa,
OTHOCHUTENIbHbIE aTOMHAsI U MOJIEKYJISIpHasi MaccChl,
WOH, aJUIOTPONUs, HU30TOIbI, XMMHYECKasi CBS3b,
AJIEKTPOOTPHULIATEIBHOCTD, BAJIEHTHOCTh, CTEIIEHb
OKHUCJIEHHS, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00beM  Ta3000pa3HbIX  BEIIECTB,  BEIIECTBA
MOJIEKYJIIDHOTO W HEMOJIEKYJISIPHOIO CTPOEHUS,
pacTBOpPbI,  JJEKTPOJUT W HEIEKTPOJIMT,
ANIEKTPOJIUTUYECKAsT JUCCOLMALMS, OKUCIHUTEIb U

CocraBJiicHue
KPOCCBOPIOB.

TectupoBaHue

IInceMeHHbBIE
JIOMaIlTHUE 3aJIaHus,
TECTUPOBAHHUE.

NupuBuayanbHbie
3aJjaHUs], YCTHBIN
onpoc.

NupuBuayanbHbIe
3a7aHus, IMCbMEHHBIC
paboTHI.

Hoxmanel, pedepaTsi,
NpE3CHTAaIINN.

CobecemoBanue,
pelieHrne CUTYaTUBHBIX
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BOCCTAHOBUTEIb, OKHCIEHHUE W BOCCTAHOBIICHHUE,
TEIIOBOU abdext peaxiuu, CKOpPOCTh
XUMUYECKOM peakluH, KaTajau3, XHUMHYECKOe
paBHOBECHE, yIIE€pPOIHBIN CKEJIET,

(yHKIIMOHAJIbHAS TPYIINA, U30MEPUsI, TOMOJIOTHS;
OCHOBHbIE 3aKOHbI XMMHM: COXPAaHECHHUS MAaCChI
BEIIECTB, IIOCTOSHCTBA  COCTaBa  BEIIICCTB,
ITepnonnueckuii 3akon /.M. Menneneena;
OCHOBHbIE TEOPUM XMMHM; XHMHUYECKOH CBS3H,
BJICKTPOJIUTHUYECKON  JUCCOIUAIMHM,  CTPOCHUS
OPTraHUYECKUX U HEOPTraHUYECKUX COCIMHECHUI;

Ba)KHellllMe  BellecTBA M MAaTepHAJIbI:
Ba)KHEHIIME METAJUIbl U CIUIABBI; CEpHAas, COJsHA,
a30THas U YKCYCHasl KUCJIOThI; OJIaropoHbIE rasbl,
BOJIOPOZ,  KHCIIOpPOJ, TajJoreHbl, IIEJIOYHbIE
MeTaJlIbl; OCHOBHbBIE, KHCIOTHbIE U aM(OTEpHBIE
OKCUJbl M TUAPOKCUJBI, IIEJIOYH, YTIEKUCIBIA U
yrapHblii ras3bl, CEpHUCTBIM Ta3, aMMHAK, BOJA,
IPUPOAHBINA Ta3, METaH, 3TaH, 3THUJICH, ALlCTHUJICH,
XJIOpUA HaTpus, KapOoHaT u TuApokapOoHAT
HaTpus, kapOoHaT W ¢ocdaT Kaapuusi, OEH301,
METaHOJI U JTAHOJ, CJOXHbIE S(UPHI, KUPBI,
MbLIa, MOHOCaxapuibl (TJIFOKO3a), AHCaXapujibl
(caxaposza), MOJINCAXapUIbl (kpaxmMan  u
LEII0JI03a), AaHWIWH, aMUHOKUCIOTHI, OEKH,
UCKYCCTBEHHbIE U CHUHTETUYECKHE BOJIOKHA,
Kay4yKH, [JIaCTMACCHI;

3ajaay.
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5. IJIAHUPOBAHUE YUEBHBIX 3AHATHUI C UCIIOJIb30BAHUEM
AKTHUBHbBIX I THTEPAKTUBHBIX ®OPM U METO10B OB YYEHMUA

CTYAEHTOB
AKTHBHbIE U
Konx
Tema yuyeOnoro | Kou-Bo HHTEPAKTHUBHbIE
Ne (popmupyembIx
3aHATHUSA 4acoB (opMbI U MeTOABI
pe3yJbTaToB
00y4YeHHUsA HA YPOKe

1 «M3omepust u|2 Huckyccust — popym (¢ OP 1,6
HOMEHKJIaTypa JJIEeMEHTaMH OOMEHa
YTIIEBOAOPOIOBY; MHEHUSIMU C ayJIUTOpUEH)

CEMHHAphl [0 TEMaM:
«ApEHBI. bensoun.
Crpoenue, CBOIICTBa,
MOJTyYCHUECY,
«IIpuponusie
HUCTOYHUKHU
YTJIE€BOJIOPOAOBY. .

2 Awmunsbl. Tlonstue 006 | 2 Ypok-nIpakTUKyM, ¢ OP 1,5
aMUHaX. AJIEMEHTaMH O0CYXIICHUS B
Anudartnueckue rpymme
aAMUHBI, ux
KIIacCUpUKaIUS u
HOMEHKJIaTypa.

3 [Tomy4yenue u|?2 Ypok-npaktukym, pabora B | OP 4,6
MPUMCHECHNE aHWJIMHA. MaJIbIX TPyIIax
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