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l. IInanupyemMble pe3ybTaThl

IIpenmeTrHble pe3yJibTaThI:

B pesynbrare 00y4eHus: BBITYCKHUKH JOJDKHBI OYIyT:

® 3HATh POJIb XMMUU B €CTECTBO3HAHHUH, €€ CBS3b C JPYIMMH €CTECTBEHHBIMH HayKaMH,
3HaYEHHE B KU3HU COBPEMEHHOTO O0IIEeCTBA;

® 3HATH U MOHHWMATh BAKHEUIINE XUMHUECKHUE MOHATUS: BEIIECTBO, XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJla, Macca aTOMOB M MOJIEKYJ, MOH, pajauKall, auIOTPOIMs, HYKIUIbl U
U30TOIbI, aTOMHBIE S-, P-, d-OpOUTATM, XUMHYECKas CBS3b, 3JIEKTPOOTPUIATEIBHOCTD,
BaJICHTHOCTh, CTENCHb OKHUCJICHHS, THOpHIM3alNUs OpOWTalield, MPOCTPAHCTBEHHOE
CTpOCHHE MOJEeKyJ, MOJib, MOJISIpHasT Macca, MOJIAPHBIA 00beM, BellecTBa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJSIPDHOTO  CTPOCHHUS, KOMIUIEKCHBIE  COCAMHEHUS,
JUCIIEPCHBIE CHCTEMBI, WCTHHHBIE PACTBOPbBI, AJIEKTPOJUTUYECKAS JIHCCOLUALINS,
KHCJIOTHO-OCHOBHBIE PEAaKIMU B BOAHBIX pacTBOpax, THAPOJIHM3, OKUCICHUE U
BOCCTAaHOBJICHUE, 3JIEKTPOJIM3, CKOPOCTh XMUMHUYECKON peaKIuu, MEXaHW3M pPEakKLUH,
KaTtajius, TeIJIOBOM A(PQeKT peakuuu, SHTAIBNHS, TEIJIOTa 00pa30BaHUs, DHTPOIUS,
XMMHUYECKOE  paBHOBECHE,  KOHCTaHTa  paBHOBECUs,  YIJIEPOJHBIA  CKEJET,
(GyHKUIMOHAIbHAS TPYINA, TOMOJIOTHS, CTPYKTYpHAas M TPOCTPAHCTBEHHAs H30MEpHs,
WHAYKTUBHBIA U Me30MEpHBIH 3(PQeKTrl, 31eKTpodui, HYKICOPHI, OCHOBHBIE THIIBI
pEaKLHl B HEOPTAHUYECKOW U OPraHUYECKON XUMUU;

e 3HATh M NOHUMAaTh OCHOBHBIE 3aKOHbl XUMHU: 3aKOH COXPAHEHMS] MAacChl BEUIECTB,
MEPUOIUYECKHUI 3aKOH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOraapo, 3akoH I'ecca,
3aKOH JCHCTBYIOIIMX MAacC B KHHETUKE U TEPMOJIMHAMUKE;

® 3HAThb U IOHHUMATh OCHOBHBIE TEOPUU XHWMHH: CTPOEHHUS aTOMa, XMUMHYECKOM CBS3H,
3JIEKTPOJINTUYECKON JUCCOLMALIMM, KHUCIOT M OCHOBAaHMM, CTPOEHHUS OPraHUYECKUX
COCIMHEHUHN (BKJIIOYAs CTEPEOXUMHIO), XUMHUYECKYI0O KHHETHKY W XHUMHYECKYIO
TEPMOJIUHAMUKY;

® 3HATh KJIACCU(PUKAIMIO U HOMEHKJIATYPy HEOPTaHUYECKUX M OPTAaHUYECKUX COSTUHEHUH;

® 3HATH NPUPOJIHBIE HCTOYHUKH YTJIEBOJIOPOIOB U CIIOCOOBI UX MEPEpadOTKH;

® 3HATH BEIIECTBA U MATEPUAIIBI, IIUPOKO HCIOJIb3yeMbI€ B MPAKTHKE: OCHOBHBIE METAJUIbI
U CIIaBbl, TpaduT, KBapIl, CTEKJIO0, IIEMEHT, MUHEPAJIbHbBIE yI0OpEeHHs, MUHEPAIbHBIC U
OpraHWYECKHEe KHCIOTHI, IIET0YH, aMMHaK, yriIeBOIOPOAbI, (EHON, aHWIWH, METaHOI,
3TaHOJ, ATWIEHIJIMKONb, TJIULEPUH, (OpMalbIeru, aleTaibJerui, aleToH, III0KO03a,
caxaposa, Kpaxmall, KJeT4aTka, aMHUHOKHUCIIOTBI, O€JNKH, HCKYCCTBEHHBIC BOJIOKHA,
Kay4yKH, TUIACTMACCHI, )KUPBI, MbLJIA U MOIOIITUE CPEJICTBA;

® 3HATh CIOCOOBI OTOOpa M HMCTOYHUKHM TONYYEHHUS XHUMHUYECKOW WHGOpMAIUU s
pelieHus KOHKPETHON POOIeMbI B3POCIIOTO YeTIOBEKa;

® 3HATh OCOOCHHOCTHU Pa3TUYHBIX CTHJICH MOJa4l XUMUUYECKOW HH(OpMaInu;

e uMeTh TpencTaBieHue 00 3(PPEeKTUBHBIX cmoco0aXx MPOBEPKU  JIOCTOBEPHOCTHU
MOJTy4aeMOM U3 pa3TUYHbIX UCTOYHUKOB XUMUYECKON HH(OpMAIIHH.

VYMmers:

® Ha3bIBAaThb M3YUYCHHBIC BCIICCTBA 110 ((TpHBHMBHOﬁ» u MeHCﬂYHapOﬂHOﬁ HOMCHKIJIaTypaM;
¢ OHNpCACNATh: BAJICHTHOCTL U CTCIICHb OKUCIICHUSA XUMHUUYCCKUX JJICMCHTOB, 3aps/J MOHA,
THUII XHUMHAYECKOMH CBsA3HU, IMPOCTPAHCTBECHHOC CTPOCHHUEC MOJICKYJI, TUIL KpI/ICTaHJlI/I‘{eCKOﬁ
PEHICTKH, XapakKTECp CPEAbl B BOAHBIX pacTBOpax, OKHCIWUTCIIbL W BOCCTAHOBHUTCIIb,
HaIllpaBJICHUEC CMCUICHUS PAaBHOBCCHA IIOJ BJIUAHUCM PA3JIMYHBIX (I)aKTOpOB, HU30MCPBI U



FOMOJIOTH, TNPUHAMJIEKHOCTh BEUIECTB K pa3IU4YHbIM  KJIaccaM OpraHUYeCcKHX
COEIMHEHUH, XapaKTep B3aMMHOTO BIMSHHUS aTOMOB B MOJIEKYJaX, THIbl PEakIHUi B
HEOPraHWYECKOU U OPraHu4eCKON XUMUH;

XapaKTepu30Bath: S- , P- 1 d-3JIEMEHTHI [0 MX IMOJOXEHHUIO B MEPUOIUYECKON CHUCTEME
JI.1.MenpeneeBa; oOIIMe XMMHYECKHE CBOMCTBA METAJNIOB, HEMETAVIOB, OCHOBHBIX
KJIACCOB HEOPraHWYEeCKUX COEJUHEHMH; CTPOEHHME M CBOMCTBA OPTraHUYECKUX
COeMHEHUH (YTIIEeBOJOPOIOB, CIIUPTOB, (DEHOJIOB, ANILJCTHUIOB M KETOHOB, KapOOHOBBIX
KHUCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

OOBSICHATB: 3aBUCUMOCTH CBOMCTB XUMHYECKOTO 3JIEMEHTA M 00pa30BaHHBIX UM BELIECTB
OT TOJIO)KEHUSI B mnepuoanueckoit cucreme .M. MenneneeBa; 3aBUCHMOCTb CBOWCTB
HEOPraHMYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOIY U CIIOCOOBI 00pa30BaHUA
XUMHUYECKON CBS3M; 3aBUCUMOCTb CKOPOCTH XHMHMUYECKOH pEaKIUM OT pPa3IUYHBIX
(bakTOpoB, pPEaKUUOHHON CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUN OT CTPOEHUs HX
MOJIEKYJI;

BBITNOJIHATH XUMHUYECKHM AKCIIEPUMEHT I10: pacro3HaBaHUIO BaXHEHIIINX
HEOPraHMYECKUX M OPraHWYeCKUX BEIIECTB; IOJIYUEHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJIaccaM COEUHEHUI;

MPOBOAMTDH PACUEThI IO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSM PEaKIuii;

OCYIIECTBIISITH CAMOCTOSITENbHBIN MOUCK HH(OPMALIUU (XUMUYECKOI, SKOJIOTHUECKOH, 00
yueOHBIX 3aBEACHUSX U BOCTPEOOBAHHBIX MPOQECCUSX) C HCIOIb30BAHUEM PA3IUYHBIX
HMCTOYHHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJSPHBIX H3JAHUN, KOMIBIOTEPHBIX
0a3 maHHBIX, pecypcoB HTepHeTa); HCIONB30BATh KOMIBIOTEPHBIE TEXHOJIOTHUHU JIJIS
00paboTKH U nepenaun NHPOPMAIIUH U €€ MPEICTABICHHS B Pa3INYHbBIX (OopMax;

YMETh BBICTPAUBATh B3aUMOJCHCTBHE CO CBEPCTHUKAMU, YYHUTEISIMH Ha OCHOBE
OOLIENPUHATHIX MOPAIBHBIX, SCTETMUECKUX TPYAOBBIX HOPM, yueTa WHIAMBUAYAIbHBIX
0COOEHHOCTEN pa3HbIX JHOJCH;

UCIIONIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHUS B MPAKTUYECKOW ACATETbHOCTU H
MOBCEIHEBHOM JKU3HH IS

NOHMMAHUS IJIO0ANBHBIX MPOOJIEM, CTOALIMX IEpe]l YEeIOBEYECTBOM: HKOJIOIMUYECKUX,
DYHEPreTUUECKUX U CHIPbEBBIX;

MIOCTOSIHHOW CaMOCTOSITEJIbHOM 3a00Thl O COXPAaHEHUU OJIarONpHUSATHON MIPUPOIHOMN
Cpelbl B MECTE CBOETO MPOKUBAHUS;

OOBSCHEHUS XMMHUYECKUX SIBJICHUM, MNPOMCXONAIIMX B NpUpone, OBITY U Ha
IIPOU3BO/ICTBE;

HKOJIOTMYECKU TPAaMOTHOTI'0 TIOBEJIEHUS B OKPYKAIOILIEN Cpefe;

OLICHKM BJIMSHHUS XHMHUYECKOTO 3arpsA3HEHMsI OKpYXKAIOWIEH Cpelbl Ha OpraHu3M
YyeJIoBeKa U JIPyTue )KUBbIE OPraHU3MBIL;

6e30macHOi paboTHI C BellecTBaMH B 1a00paTOPHUHU, OBITY U Ha POU3BOICTBE;
COXpaHEHHUsI U YKPEIJICHUS] COOCTBEHHOI'O 3/I0POBbS U YJICHOB CEMBU;

pacro3HaBaHUs U UACHTU(PHUKAIINN BaXKHEUIIINX BEIIECTB U MaTEpUasOB;

OLICHKH KaueCTBa MUTHEBOM BOJIbI U OTJEJIbHBIX MUIIEBBIX MPOAYKTOB;

KPUTUYECKOM OLEHKH JIOCTOBEPHOCTH XUMMUYECKOW HH(POpPMALMH, MOCTYMAOUIeH u3
Pa3IUYHbBIX HCTOYHUKOB;

Omnpe/ieJIeHUsT BO3MOXKHOCTH NPOTEKaHUS XMMHYECKUX TMPEBpPALIEHUNH B Pa3IUYHBIX
YCIIOBUSX U OIIEHKU MX MOCIIEICTBUM.



1. Copaeprxanue y4yeOHOro nmpeaMmera, Kypca

[Iporpamma paccuntana Ha 34 yaca B roj, | yac B Heemio.
Tema 1. Ctpoenue atoma(4 gaca).

Hepnozuzmecm/lﬁ 3aKOH U MEPHUOAUYCCKAA CUCTEMAa XUMHUUYCCKUX 3JICMCHTOB. CocTaB aTOMHBIX
SACP. CTpOGHI/Ie SJICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB IIEPBEIX 4-x IEPHUOI0B.
OcobeHHocTH CTPOCHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MNEPEXOAHBIX JICMCHTOB.

VYUYeHUKHU JOMKHBI 3HATh U IIOHKUMATh:

-BO)KHEHNIIINE XUMHYECKHE ITOHATHS: XUMUUECKUH 3JIEMEHT, aTOM, H30TOIIbI.
-OCHOBHBIE 3aKOHbI XUMUU: IEPUOINYECKUMA 3aKOH.

VYMern:

-00BSICHATD 3aKOHOMCPHOCTHU U3MCHCHUA CBOMCTB 3JIEMEHTOB B npeaciiax MajblX IICPHUOJ0B U
TJIaBHBIX ITOATPYIIIL;

-OIpCACIIATh CTCIICHD OKUCIICHUA XUMHUUYCCKUX 3JICMCHTOB,

- XapaKTepU30BaTh 3JIEMEHTHI (OT BOJOPO/IA A0 KAJIBIIHS) 110 UX MOJ0KEHHUIO B IEPUOIUYECKON
cucteme JI.11.MeHnneneeBa u 0COOEHHOCTEH CTPOCHHUS UX aTOMOB.

Tema 2. Crpoenme BemectBa(l2 wacoB). Xumuueckass cBsizb. KoBalieHTHas CBs3b, €&
Pa3HOBHIHOCTH M MEXaHHU3M 00pa30BaHHUS. DJIEKTPOOTPUIATEIBHOCTh. CTENEeHb OKUCIICHHUS.
Nonnas cBs3b. Katnonsl u aHnoHsl. MeTaiunueckast cBs3b. BonopoHas cBs3b.

Uucrele BemecTBa U cMecu. VIcTHHHBIE pacTBOPBI. 30JM, T€JIH, MOHATHE O Koutonaax. Teopus
CTpPOEHHUSI OpraHuyeckux coeauHeHuil. CrTpykrypHas uszomepus. I[lonumepsl: miacTMaccsl,
Kay4yKH, BOJIOKHA.

yquI/IK JOJI’KECH 3HATh U ITIOHUMATh XUMHWNYCCKUC ITOHATUA:

I/ISOTOHI)I, XUMHNYECKadA CBA3b, BJICKTI)OOTpI/IIIaTCJ'H)HOCTI), BaJICHTHOCTB, CTCIICHb OKHCJIICHUA,
-OCHOBHBIE TEOPUU XUMUU: CTPOCHHS OPraHUYECKUX COCTUHEHUN.

YMeTh:

-onpeaCiIsATh BAJICHTHOCTD XUMHUYCCKUX 3JICMCHTOB, OIIPECACIIATH CTCTICHb OKHUCJIICHU A
XUMHUYCCKUX 3JICMCHTOB, THII XUMHYECKOH CBS3HU B COCAUHCHMUIX, 3apsJ] NOHA, XapaKTEP CPCIAbI B
BOJHLIX paCTBOpAaX HECOPTraHNYCCKUX COE€IUHEHHH.

-00BSICHITH MPUPOLY XUMUYECKOU CBSI3U.
[Ip.p.Nel. [Tonyuenue, cobupanue u pacro3HaBaHUE Ta30B

Tema 3. Xumuueckue peakuuu. (8 vacoB). Knaccupukanus xumuueckux peakuuid. CKOpocTh
peakiuu, €€ 3aBHCHUMOCTb OT pa3iuyHbIX (akTopoB. Karanu3. OOpaTMMOCTh peaklMid.



XHUMHYECKOE paBHOBECHE M CIOCOOBI ero cMmerieHus. Cpena pacTBOPOB: KUcias, HEUTpalbHas,
mIcJIo4YHasd.

Vyenuku JOJIXKHBI 3HATh U ITIOHUMAaTh XUMHUYCCKUEC ITOHATHA:

-OKHCJIMTECIIb U BOCCTAHOBUTCIIb, OKUCJIICHUEC 1 BOCCTAaHOBJICHUC, TEIJIOBOI 3(1)(1)CKT pCaKluu,
CKOpPOCTb XHUMHYCCKOM p€aKknumn, KaTajlin3, XUMHUYCCKOEC PAaBHOBECHUE

- OCHOBHBIE TCOPUHU XHUMHH: JICKTPOTUTHIECCKAS JUCCOIHAITIS
VYMers:
- ONIPE/ICIIATh CTETIEHb OKUCIICHUS 3JIEMEHTOB, OKUCIUTENh U BOCCTAHOBUTEIb

- OOBACHATH 3aBUCHMOCTh CKOPOCTH PEAKLUH U CMEILICHNUSI XUMHYECKOTO PABHOBECHS OT
pa3NIuYHBIX (HPaKTOPOB

Tema 4. BemectBa u ux cpoiictBa(10 uwacoB). Knaccudukanus HeopraHMYeCKHX BEIIECTB.
Meramibl.  Hemeramnbsl.  Kucinorsl  Heopranuueckue W opraHuyeckue. OcHoBaHUs
HEOpraHUYeCKue U oprannyeckue. AMGOTepHble HEOPraHMUECKUE U OPraHUuYeCKUE COEIUHEHUS.
KauecTBeHHbIE peakli Ha HEOPTaHUYECKUE U OPraHUYECKHUE BELLIECTBA.

Y4ennk 10JDKEH 3HATh U MMIOHUMAaTh XUMHYECKHE TTOHSITHS .

-KUCJIOTHI, OCHOBAaHHMSI, COJIH, aM(OTEPHOCTh OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
VYMeTh:

-Ha3BIBaTh BEIISCTBA

-ONPEENATh TPUHAJIEKHOCTD BEIIECTB K Pa3IMYHBIM KJIacCaMm

- XapaKTepu30BaTh OOIIHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUUECKUX
COeTMHEHNN

-00BSCHATH 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA

-BBIIOJIHATh XUMHUYECKUI 9KCIICPUMCHT I10 paCIliO3HABAHUIO BaKHEHUIITHX HCOPTaHUYCCKUX U
OpTraHUYC€CKUX BCIICCTB

ITp.p.Ne2. Pemienue sKkCiepuMEHTANIBHBIX 33144 [10 OPraHUYECKOW XUMHH.



I1l. Temaruueckoe miaaHupoBaHue Kypca «Xummus. 11 kaace»

Ne HazBanwne TeMbl KomngectBo KommuectBo KommgectBo Bruexnaccnas
4acoB KOHTPOJIBHBIX | MPAKTHYCCKHX pabota
pabor u
1a60paTOPHBIX
pabor
1 Crpoenue aToma. 4 1 - -
2 CtpoeHue BemiecTna. 12 1 1 1
3 | XuMHUeCKHE peaKIuu. 8 1 - 1
4 BemecTBa 1 nx 10 1 1 1
CBOJCTBA.
Htoro 34 4 2 3




