IHosicHuTe IbHAS 3aNIMCKA
Pabouas mporpamma o xumuu st 9 kinacca paspadoTaHa Ha OCHOBE
®deepanabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbBHOIO OCHOBHOTO OOIIET0
oOpa3zoBaHus MO0 XUMUHM (0a30BBIM YPOBEHb) U MPOrPAMMBI Kypca XUMuH it 8 — 11
KJ1accoB 001eo0pazoBaTenbHbIX yupexaenui Kysunemoroit H. E., Tutosoii 1. M.,
I'apa H. H. ; nox pexn. H. E. Ky3nenoroii. — M.: Bentana — I'pad, 2014, 183 c.

KonuyecTBO HeNleIbHBIX YacoB - 2, KOJIMYECTBO YacoB B roj - 68.

KoHTpoapHBIX paboT - 6, mpakTHYECKUX padoT - 6.
Y4yeOHO-MeTOANYECKHIT KOMILJIEKT.

1. Ky3unenosa H.E. u np., Xumus 9 kiacc, 6a30BbIii ypOBEHb.

Mockga. U3natensckuii neHTp «Bentana-I"pady», 2017.

1. HopmaTHBHO-IPaBOBasi OCHOBA JJIsl COCTABJICHUsI padoyeil MPOrpaMMbl:
1.1 3akon «O06 obOpazoBanuu B Poccuiickoit @enepanum» ot 29 aexadps 2012 rona
Ne 273
1.2 Tlpuka3 MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit ®enepaunu ot 19
nexadps 2012 r. Ne 1067 "OO yrBepxkaeHun (enepanbHbIX NepeyHell y4eOHUKOB,
PEKOMEHOBAHHBIX (JOMYIIEHHBIX) K UCIOJIH30BAHUIO B 00pa30BaTEILHOM IPOIIECCE
B 00pa30oBaTENbHBIX YUYPEKICHUAX, PEATH3YIOMIMX OOpa30BaTEIbHbIE MPOTrPaMMBI
oO1ero o0pa3oBaHusi U UMEIOIIMX TOCYAapCTBEHHYIO akkpeaurtanuio, Ha 2013/14
yueOHbIit roa" (mo mapta 2019 1.).

1.3 Ilpuxa3 MunuctepctBa oOpazoBanuss W Hayku Poccuiickoit ®eneparuu
ot 31 mapta 2014 r. Ne 253 «O0 yTBepxaeHUHU (PeepaabHOro MepeyHs yueOHUKOB,
PEKOMEHYEMBIX K MCIOJIb30BAaHUIO IIPU peaIu3allyd UMEKOIINUX TOCYIApCTBEHHYIO
aKKpeIUTaluio 00pa30oBaTeNIbHBIX MPOTpaMM HAdaJlbHOTO OOIIEro, OCHOBHOIO
o011ero, cpeTHero 00IIero 00pa3oBaHUsD)
1.4 YueOnnrit Tutan ['bOY COII Ne 571 wa 2018 - 2019 yueOnbIif ro.
1.5 IMucemo Muno6pnayku Poccuu ot 07.07.2005 1. «O mpuMepHBIX Iporpammax
M0 Y4eOHBIM MpeaMeTaM QpeAepabHOro 0a3UCHOTO Yy4eOHOTO TUIaHa
1.6 TIpumepHble mporpamMMmbl MO y4eOHBIM TpeaMeTaMm ¢eAepaibHOro 0a3uCHOTO
yuyeOHoro ruiana. IlpumepHas mporpamma OCHOBHOTO OO0mIEro oOpa3oBaHUsl IO
xumun (0a30BbIid ypoBeHb). (Xumus. EcrectBo3Hanue. Conepxanue oOpa3oBaHUS:
COOpHHUK HOPMATHUBHO-TIPABOBBIX JJOKYMEHTOB M METOJIMYECKUX MaTEepUaIOB. — M.:
BenTana-I'pad, 2007. — 192 ¢. — (CoBpeMeHHOE 00pa30BaHHE).
1.7 TITucemo Muno6puayku Poccun ot 01.04.2005 Ne 03-417 «O nepeune yaeOHOTO
Y KOMIIBIOTEPHOTO 000PYIOBAaHUS /JIsl OCHAILICHUSI 00pa30BaTEIbHBIX YUPEKACHUNY.
2. ®opma opraHmu3anum 00pa3oBaTeIbHOIO MpPoLecca:

KJIACCHO-YPOYHasl.

3. TexHo10ruu 00y4eHH:
UH()OPMAIIMOHHO - KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;
npoOiieMHOe 00yUYEeHUE;
TEXHOJIOTHS MPOEKTHOTO METO/1A;
TEXHOJIOTUS YPOBHEBOW nudpepeHnmanmm;
JUYHOCTHO-OPUEHTUPOBAHHBIN MOAXO;
UTPOBBIE TEXHOJIOTHU;



® 3]I0pOBhECOEpEraronue TEXHOIOTHH.
4. Metoabl 1 (popMBbI OlIeHKH Pe3yJ1bTATOB OCBOEHMS:

® YCTHBIN Onpoc (MHIWBUAYAJIbHBINA, (PPOHTATBHBIN, TPYIITIOBOM);
® [MCBMEHHBIA ONpoc (IMPOBEPOUYHBIE pPa0OTHI, TECThl, XUMUYECKHE JUKTAHTHI,
CaMOCTOATEIIbHBIE padOThI);
nabopaTopHbIE pabOTHI;
npakTuyeckrue paboThl;
JIOMaIllHUE PaboThI;
B3aUMHBII KOHTPOJIb IIPU TPYNIIOBOM padoTe;
BHEayJAUTOPHAsl CAMOCTOSITeNIbHAs padoTa M0 KOHCIEKTUPOBAHUIO;
BBITIOJIHEHUE U 3aIUTa IPOEKTHBIX padoT;
JOKJIaJbl, pedepaTsr;
KOHTPOJIbHBIE pa0OTHI;
penieHue 3aaad o OTAEIbHBIM TEMAM Kypca;
BBINIOJIHEHHE paboT 1o 00pasily, MHCTPYKIUHU WX O pyKOBOJICTBOM;
o(popMIIEHUE TOHITUITHOTO CIIOBapS;
OIMCAaHNE CBOMCTB BEIIECTB MU XMMUYECKHUX MPOLIECCOB M0 JaHHOMY IIJIaHY;
IPE3EHTALNN;
COCTaBJICHUE CXEM M TaOJIULI.

5. Hean u3yvyenuss mpeaMera XUMUS:

N3ydenne xumuu B 9 kiacce Ha 0a30BOM ypOBHE HAIIPaBJICHO HA JIOCTHXKECHUE
CIEQYIOIINX LENEH:
® OCBOCHME 3HAHMN O XMMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpPA, BAKHENIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPUSIX;
® OBJIAJICHUE YMEHUSMH TMPUMEHSATh IMOJIYyYCHHbIE 3HaHUS JUIsl OOBSCHEHUS
pa3HOOOpa3HBIX XMMHUUYECKUX SIBJICHUI M CBOWCTB BEIECTB, OLEHKU POJIM XUMHUH B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTMI U MOTYYEHUU HOBBIX MAaTE€pPHAJIOB;
® Dpa3BUTHE MO3HABATEIbHBIX HMHTEPECOB M HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B
MPOILIECCE CAMOCTOSTENBHOTO MPUOOPETEHN XUMUYECKUX 3HAHUN C UCTIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMALIUU, B TOM YHCIIE€ KOMITbIOTEPHBIX;
® BOCHHTAaHUE YOEKIEHHOCTU B MO3UTHUBHOW POJIM XMMHUHU B )KM3HU COBPEMEHHOTO
oOuiecTBa, HEOOXOIUMOCTH XUMUUECKH IPaMOTHOIO OTHOIIEHUSI K CBOEMY 37I0POBBIO
Y OKPYKAIOLLEH Cpee;
® IPUMEHEHUE IOJIyYCHHbIX 3HAHUN U yMEHHMM a1 0e30MacHOro MCHOJIb30BaHUS
BEILIECTB M MaTepUaloB B OBITY, CEIbCKOM XO3SIIICTBE M Ha MPOU3BOJACTBE, IJIA
pEelIeHUs] IPAKTUYECKUX 337a4 B MOBCEIHEBHOW JKU3HU, MPEIYNPEKICHUS SBICHUH,
HaHOCAIINX BPEJl 310POBBIO YEJIOBEKA U OKPYKAIOILIEH cpelie.

6. Tpe6oBaHNsI K YPOBHIO NOATOTOBKH 00y4aIOIIUXCS

B pesynbraTe u3yueHus XuMuu Ha 6a30BOM YPOBHE YUEHHUK JIOJKEH:
3HATh (IOHMMATD)
® BAKHEUIIME XMMUYECKUE TOHITHS:
BEILIECTBO, XUMHUYECKUU BJEMEHT, aTOM, MOJIEKYJla, OTHOCUTEJIbHBIE AaTOMHAas H
MOJIEKYJISIDHAss ~ MacChl, HOH, QJUIOTPOINHUS, M30TONbI, XHWMHYECKas CBSA3b,



ANEKTPOOTPULIATENBHOCTh, BaJE€HTHOCTb, CTENEHb OKUCICHHS, MOJib, MOJISPHAs
Macca, MOJISIPHBIM 00beM, BEIIECTBA MOJICKYJIIPHOTO X HEMOJICKYJISIPHOTO CTPOSHHS,
pacTBOPBI, DJCKTPOJIUT U  HEIJICKTPOJMUT, IJICKTPOJIUTHUYECKAS IAUCCOLMAINS,
OKHCIIUTENIb ¥ BOCCTAHOBUTEJb, OKHCJICHHE U BOCCTAHOBJICHHE, TEIJIOBOM A(deKT
pEaKLMHM, CKOPOCTh XHWMHYECKOW peakiuu, KaTajdu3, XHUMHUYECKOE pPaBHOBECHUE,
YTIIEPOJAHBIN CKemeT, GyHKIIMOHAIbHAS IPYIINa, H30MEpHs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI, XMMHUM: COXPAHEHMUS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH,;

® OCHOBHBIC TCOPUU XUMHUHU: XUMUUECKOHN CBSI3U, JICKTPOJIUTUUECKON AUCCOIUAIINH,
CTPOEHUS OPTAaHUYECKUX COCAUHECHUN;

® BA)KHEHIIME BEIIECTBA U MATEPHUaJbl: OCHOBHBIE METa/UIbl M CIUIABBI; CEpHasd,
COJIsTHAsI, a30THAS M YKCYCHAs KUCIIOTHI; IIeJI0YH, aMMHUAK, MUHEpaJIbHbIC YA00peHuUs,
METaH, JSTWJIEH, alleTWJeH, OCH30J, 3TaHOJ, >XHPbI, MbLIa, TJIFOKO3a, caxaposa,
KpaxMall, 1eJUTI0JI03a, OCJIKH, UCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA, Kay4yKH,
IJIACTMACCHI;

yMeTh

® Ha3bIBaTh M3YYCHHBIC BEIIECTBA IO «TPUBHAIBHOW» WM MEXKIyHAPOIHOU
HOMEHKJIATYypE;

® OIpEAENATh: BAJCHTHOCTh M CTEIEHb OKUCJIEHUS XUMHYECKUX 3JIEMEHTOB, THII
XUMUYECKON CBA3M B COCIMHEHUSIX, 3apsA]l HOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COEAUHEHUM, OKHCIUTEIb MW  BOCCTAaHOBUTEID,
MPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIaCCaM OPTAHUYECKUX COCUHECHUN;

® XapaKTepu30BaTh: OJIEMEHThl MAaJIbIX TMEPUOJOB MO HX TMOJOXKEHUI0 B
nepuoandeckon cucreme .M. MenaeneeBa; oO0mme XUMHUYECKHE CBOWMCTBA
METaJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYE€CKHUX
COCIMHEHUW; CTPOCHUE M XUMHYECKHME CBONCTBAa W3YyYECHHBIX OPraHUYECKHUX
COCJIMHCHMUH;

® OOBSCHSThH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOIY
XUMHYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJITTNYECKOM ), 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PpEaKIUU U TOJOXKEHUS XUMUYECKOTO PABHOBECHUS OT Pa3IMUHBIX
(akTOpOB;

® BBINOJHATh XUMHUYECKUH OSKCIEPUMEHT TI0 PACMO3HABAHUIO  BAKHEHUIIMX
HEOPTaHMYECKUX U OPTaHUYECKUX BEILECTB;

® IPOBOJIUTH  CAMOCTOSITEIBHBIM  TMOUCK  XUMHUYECKOM  uwHbOpMaruum ¢
HCIIOJB30BAaHUEM  PA3JIMYHBIX  HCTOYHHMKOB  (HAYYHO-TIOMYJSAPHBIX  H3JIaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VMHTepHeTa); UCIOIb30BaTh KOMITHIOTEPHBIC
TEXHOJIOTUM U1 O00pabOTKM | Tepelayd XUMUYECKOW uHpopmanmuu u ee
MPEJICTABIICHUS B Pa3IMUHbBIX (opmax;

® IICTOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MMPAKTUYECKON JEATEIbHOCTH U
MTOBCETHEBHOM KU3HU JIJISL:

® O0BSCHCHUS XUMUYECKUX SIBJICHUH,

® TIPOUCXOJISIINX B IPUPOJIE, OBITY U HA TTPOU3BOJICTBE;

® OIpe/eIeHUs BO3MOXHOCTH MTPOTEKAHUS XUMUUYECKUX MIPEBPAIIEHUN B PA3TUYHBIX
YCJIOBUSIX U OIIEHKH UX MOCIIEICTBUI;



® DHKOJOTMYECKU IPAMOTHOTO NMOBEACHUS B OKPYXKAIOILEH CPEJIE;
® OIICHKU BJIUSIHUS XMMHUYECKOTO 3arpsi3HEHMs] OKpYXalolleld cpeibl Ha OpraHu3M
YyeJIoBeKa U IPYTHE )KUBBIE OPTraHU3MBI;
e 0e30mMacHOr0 OOpaiieHusi C TOPIOYMMHU W  TOKCHYHBIMH  BEIIECTBAMH,
71a00paTOPHBIM 000PYIOBaHHEM;
® IIPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIICHTPAIMH B OBITY U HA TIPOU3BOJICTRBE;
® KPUTHUYECKOW OILIEHKH JIOCTOBEPHOCTH XMMHUYECKOW MH(OpMaIuu, nocrynaromen
U3 Pa3HbIX UICTOYHUKOB.

/. TpeOoBaHMsI K YPOBHIO NOATOTOBKH OOY4YAIOIIUXCS NPH H3YyYeHHH
KOHKPETHBIX TeM:
DJIEKTPOJUTHYECKAS TNCCOUALLNS .
Yuammecsi 10J5KHbI 3HATH:
-OIPE/ICIIEHNE IEKTPOIUTOB U HEAJIEKTPOIUTOB, AIEKTPOIUTHIECKON TUCCOIUALINN;
-ONpEJICTICHNUsT ~ «OCHOBAHUE»,  «KHUCJIOTa», «COJb» - B CBETE TEOPUH
ANEKTPOIUTUUECKON JUCCOLUALINH;
-OlIpeiesieHne «cTeneHs J/1»;
-Olpe/ieNIieHHe peakluuid HOHHOrO OOMEHa, YCIOBUH OCYIIECTBICHUS JAHHBIX
pEaKLnil;
-ONpPEJETICHNE  OKHUCIHUTEIbHO — BOCCTAHOBUTEIBHBIX PpEAKUUNA, OKHCIHUTEIS,
BOCCTAaHOBUTEJIS;
-OIIpEIeIIEHNE THIPOJIA3a COJIEH.
Ymersb:
-00BACHATh MEXAHU3M JJIEKTPOJIUTUYECKON ITUCCOLMALMM BEIIECTB C HOHHOM U
KOBAJICHTHOM MOJISIPHOM CBSI3BIO;
-3aIIACBIBATh YPABHEHHUSI TUCCOLMAIIMN KUCIIOT, OCHOBAHUW U COJIEH;
-CpaBHUBATh MO CTPOEHUIO U CBOMCTBAM MOHBI U AaTOMBI;
-COCTaBJISITh MOJIEKYJISIPHBIE, MOJIHBIE U COKPAIIEHHbIC MOHHBIE YPaBHEHUS PEaKIU;
-BBITIOJIHSATH OTBITHI 10 TTPOBEICHUIO PEAKITUI HOHHOTO 0OMEHA, JIeJIaTh BBIBOIBI;
-OIPEICNIATh C MOMOIIBIO PACYETOB BEIIECTBO, JAHHOE B HM30BITKE, W MPOBOJIUTH
BBIYHMCIICHUSI MAacChl, 00beMa WM KOJMYECTBA BEIIECTBA MPOJYKTa PEAKIUU TIO0
JAHHOMY MCXOJIHOMY BEILIECTBY;
-ONpENENATh OKUCIUTEIbHO — BOCCTAHOBUTEIIBHBIE PEAKLHUH, COCTABISATH CXEMY
ANIEKTPOHHOTO  OajaHca, paccTaBisTh KOG UIIMEHTHI, HCIHOJIB3YS  METOJ
AJICKTPOHHOTO OajaHca;
-IIPUMEHSThH MOJYYCHHbIC 3HAHUS, YMEHUSI U HABBIKU MIPU PELICHUM TPEHUPOBOYHBIX
3a1aHUM U yIIPAKHEHU .
OO0ume cBOMCTBA HEMETAJLIIOB.
Kucaopoa u cepa.
Yuamuecs 10J1KHbI 3HATh:
-oTpe/ieNieHre allZIOTPOIUY U aJZIOTPOITHBIX BUOM3MEHEHUM, MPUYUHBI aJUIOTPOTIHNH;
-pu3nueckre CBOWCTBA CepPhl M 00JIACTH €€ TPUMEHEHUS;
-CTPOEHHUE U CBOMCTBA OKCUIOB CEPBI, CEPOBOAOPOIA, CEPHUCTON U CEPHOM KHUCIOT,
00J1aCTH X IPUMEHEHUS;
-Ka4eCTBEHHYIO PEAKIMIO Ha CyNIb(aT — UOH;




-ONpeeIEHNE CKOPOCTU XUMUYECKUX PEAKIUN;

-3aBUCUMOCTHU CKOPOCTH PEAKIIMU OT Pa3JIMYHbIX YCIOBHII.

Ymern:

-J1aBaTh XapaKTEPUCTHUKY TJIABHOUW MOATPYMIBI 11O IJIaHY;

-CpaBHHMBATh MPOCTHIC BEIIECTBA, 00PA30BAHHbBIC AJIEMEHTAMHU IJIaBHOM MOATPYNIbI 6
TPYIIIbL;

-YKa3bIBaTh IPUYUHBI KX CXOACTBA U OTINYHS;

-JI0Ka3bIBaTh XUMUYECKUE CBOKWCTBA CEPBI U €€ BAXKHEUIIINX COCAUHEHUN, 3aIMChIBas
YPaBHEHHSI pEaKklUMd B  MOJICKYJISIPHOM, HOHHOM M  OKHCIHTEIBHO —
BOCCTAHOBUTEIILHOM BHJIAX;

-00BACHSTH BIUSHUC PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKON PEAKIINU;
-peuaTh 3a1a4u;

-IIPUMEHSThH MOJTYYCHHbIC 3HAHUS, YMEHUS U HABBIKU MPU PEIICHUN TPEHUPOBOYHBIX
3aJlaHuU U YIIPAXKHEHUM.

A3ot u gochop.

Yuammuecs: 10/2KHbI 3HATD:

-pusnueckre U XUMHUYECKHUE CBOMCTBA a30Ta;

-CTPOCGHHE  MOJIEKYJIbl ~aMMHakKa, (u3udeckue ¢  XMMHYECKHE CBOWCTBA,
IIPOU3BOJICTBO;

-CTPOCHHUE, CBOMCTBA M MPUMEHEHUE a30THOW KUCIOTHI, OCOObIE CBOWCTBA, XMMHU3M
MPOU3BOJICTBA;

-COCTaB, CTPOCHHUE, CBOMCTBA U TPUMEHEHHE COJIE aMMOHUS U HUTPATOB;
-XapakTepucTuky Qocdopa Kak XUMHYECKOTO 3JIEMEHTA U MPOCTOrO BEIIECTBA,
CTPOEHHE W CBOWCTBAa COEIMHEHHA (Qocdopa, MNPUMEHEHUE MHHEPAIbHBIX
yA0OpeHuil.

Ymern:

-J1aBaTh XapaKTepUCTUKY MOATPYIIIbI a30Ta, UCcX0As U3 noJioxkeHud B [1C u ctpoeHust
aToMa, 3aMMChIBATh YPABHEHUS PEAKIINI B MOJIEKYJISIPHOM U HIOHHOM BUJE, YUUTHIBAS
3aKOHOMEPHOCTHU IMPOTEKAHUS OKUCIUTEIBHO — BOCCTAHOBUTEIIBHBIX PEAKIIUM;
-JI0Ka3bIBaTh XUMUYECKHE CBONCTBA AMMHUAKa;

-OTIpPEeICNIATh MacCoByH0 (0OBEMHYIO) JIONIO0 BBIXOJIa MPOAYKTA PEAKIUU OT
TEOPETUYECKHU BO3MOKHOIO (pelaTh 3a4a4H ).

-JIOKa3bIBaTh O0IIME U OCOOCHHBIE CBOMCTBA COJIEM Ha MpUMEpE COJeH aMMOHHUS U
HUTPATOB

Yraepoa u KpeMHUI.

Yuamuecst 10/2KHbI 3HATD:

-00IIYI0 XapaKTePUCTUKY JIEMEHTOB MOATPYMIIbI YTIAEPOia, UCXOs U3 TTOJ0KEHUS B
I1C u cTpoeHust aTomMa; MOHATHE aJCOPOIMU, TPUMEHEHHUE YTepoia U KPEMHUS,
-COCTaB, CTPOCHUE, CBOMCTBA, MPUMEHEHNE OKCHUJIOB YIJIEpoAa U OKCUAA KPEMHUS;
-COCTaB, CTPOCHHUE, CBOMCTBA, ITPUMEHEHHUE YTOJBHOM M KPEMHHEBOW KHCIIOTHI, UX
COJIEN.

Ymersb:

-CPaBHMBATH 110 CTPOCHUIO U CBOWCTBAM YIJIEPOJ U KPEMHUM, UCXOIA U3 MOJIOKEHUS
B IIC u cTpoeHuss aToma, 3amuChIBaTh YpPABHEHHSI PEAKIUN, XapaKTEPU3YIOUIUX
XMMHUYECKME CBOWCTBA yIVIEPOJA B  MOJIEKYJSIPHOM U OKHCIHUTEIBHO —



BOCCTAHOBHTEIILHOM BHJIE;

-CpaBHMBATh CTPOCHUE W CBOMCTBA OKCHJIOB YIVIEPOJA M KPEMHHUS, YKa3bIBaTh
MPUYMHBI CXOJICTBA U OTJINYUS,

-JI0Ka3bIBaTh XMMUYECKHUE CBOMCTBA YTOJIbHOM M KPEMHHUEBON KHUCJIOT M UX COJICH,
3allMChIBATh YPABHEHUS PEAKIIMIA B MOJIEKYJIIPHOM U HOHHOM BU/IE;

-pelaTh pacueTHhIE 3a/lauyd Ha BBIYMCIIEHHE Macchl (00beMa) MpoAyKTa PeaKiuu Mo
yKa3aHHOW Macce (00beMy) HCXOJHOTO BEIIECTBAa, OJAHO W3 KOTOPBIX COJEPIKHUT
MIPUMECH.

O01me cBOMCTBA METAJLJIOB.

Yuamuecs 10/15KHbI 3HATD:

-MIOHSAITHE METAJUIMYECKON CBA3M W METAUIMYECKOM KPUCTAUIMYECKOM PEIIETKH,
¢bu3nueckre CBOMCTBA U CIIOCOOBI TIOTYUYEHHUSI METAJLIOB;

-COCTaB, CTPOEHHE, CBOMCTBA MPOCTHIX BEIIECTB, a TAaKXKE OKCHUIOB, OCHOBaHMIA,
COJIEM METaJIJIOB TJIaBHBIX MOArpynn 1-3 rpyrmm, 3anuchbiBaTh YPAaBHEHUS PEAKIIMM B
MOJICKYJISIPHOM U HIOHHOM BUJIE;

-ompeiesieHne METaJUTyPIruH, CIIOCOOBI IPOMBIIIJICHHOTO TIOJIYYSHUS METaJIJIOB, POJIb
PYCCKUX YYEHBIX B Pa3BUTUM METAJUTYPTHM, TOHSATUS PYJbl W IIYCTOW MOPOJBI,
OCHOBHBIE CTaJIMH MOJYYECHHUSI METAJJIOB.

YMmerh:

-3alMChIBaTh ypPaBHEHUS pPEaKIMi TMOJYy4YEHUS METAUIOB ¢ TOYKU 3peHus TIJl u
y4€HUs 00 OKHUCIUTEIBLHO — BOCCTAHOBUTEIIBHBIX MPOIIECCaX;

-XapakTepu3oBaTh MeTaul 1o ero mnojioxkenuto B [IC wum crpoenutro aroma,
XMMHUYECKME CBOWCTBA IPOCTOrO0 BEHIECTBA M BAXHEUIIMX €ro COCIUHEHUH,
3aluChIBas YpaBHEHUS PEaKIMii B MOJIEKYJISIPHOM U HOHHOM BH/IE;

-7I0Ka3bIBaTh XMMHUUYCCKHE CBOMCTBA OKCHJAOB, OCHOBAaHMH M COJICH METajJIoB
[JIABHBIX MOATPYII U *KeJie3a, 3alUChiBaTh YPABHEHUSI PEAKIMl B MOJICKYJIPHOM U
WOHHOM BHUJIC.

IlepBoHayaJbHbIE NPEACTABJICHUS 00 OPpraHHYeCKHX BellecTBax

Yyamuecst 10J2KHbI 3HATD:

-OMpEICICHUE OPraHUYEeCKOW XHUMHUHU, Pa3IU4us MEXIy OpPraHu4eCKUMHU U
HEOPTaHMYECKUMH BEIIECTBAMU, OCOOCHHOCTH CTPOCHHUS M CBOMCTB OpPraHUYECKHX
BCILIECTB;

-OCHOBHBIE MOJI0keHUs1 Teopun A.M.byTtiepoBa (kparTko).

YMmerThb:

-3aMHUCHIBATh CTPYKTYpPHBIE (POPMYJIIbI OPraHUUYECKUX BEIIECTB;

-OMpeesATh U30MEPHI, TaBaTh UM Ha3BaHUS.

Yraesogopoasl

Yuammuecs 10/I5KHbI 3HATD:

-olpeiesieHre YIIIeBOI0POI0B, UX KJIaCCU(UKAIIUIO;

-HEKOTOPbIE€ CBOMCTBA yTJIEBOI0PO/IOB;

-UMETh MPEJCTABICHHUE O MPUPOJAHBIX UCTOYHUKAX YTIIEBOJAOPOIOB.

YMmerh:

-3aIUCHIBATh CTPYKTYPHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB;

- OMPEACNIATh U30MEPHI, JaBaTh UM Ha3BaHUS,

-3alUCHhIBAaTh HEKOTOPHIE YPABHEHHSI XHMHYECKUX pEaKLHil, XapaKTepU3yrolue




XUMUYECKUE CBOMCTBA YTIIE€BOJOPOI0B (IIPEACIbHBIX U HEMPEIETbHbIX ).
CnupTsl.

Yyuyamuecs 10JKHbI 3HATh:

-OMpeICICHNE OJJHOATOMHBIX 1 MHOTOAQTOMHBIX CIIUPTOB;

-CBOMCTBA U MPUMEHEHUE CITUPTOB.

YMmers:

-3aIUCHIBATh CTPYKTYPHBIC (POPMYJIbI CITUPTOB;

-Ha3bIBATh HEKOTOPHIE CIIUPTHI 10 CUCTEMATUYECKON HOMEHKJIATYPE.
KapOoHoBbie KuC10TBI. ZKHMpBI.

Yuamuecs 10/J2KHbI 3HATD:

-orpe/eNeHre KapOOHOBBIX KUCIIOT U AKUPOB;

-CBOMCTBA ¥ MPUMEHECHHUE KapOOHOBBIX KHUCIIOT U KUPOB.

YMmers:

-3aIUCHIBATh CTPYKTYPHBIC (POPMYIIbI KAPOOHOBBIX KHCIIOT U KUPOB;
-Ha3bIBaTh HEKOTOPHIC KAPOOHOBBIC KMCIOTHI 10 CUCTEMATHYECKON HOMEHKIIaType.
YrieBoabl.

Yyuamuecsi 10J5KHBI 3HATD:

-MMETh OOIIHEe TOHATHUS O TJIIOKO3€ M caxapo3e KaK BaKHEHIIUX IPECTAaBUTEISIX
YIJIEBOJIOB;

-MMETh OOIIKE TIOHATHUS O CBOMCTBAX U MPUMEHEHUHU YTJICBOJIOB.

YMmerh:

-BBITIOJIHSITH TPEHUPOBOUHBIC YIIPAKHEHUS 10 TEME.

beaxu. llomumepsbl.

Yuamuecs 10J15KHbI 3HATD:

-MIMEThH OOIIME TMTOHATHS O OCJIKaXx;

-UMETh OOIIIHME TOHATHUS O TTOJIMMEPAX Ha MPUMEPE MOJTUITUIICHA;

-IMETh OOIIIHE TIOHATHUS O CBOMCTBAX M MPUMEHEHUH OCJIKOB M MOJIMMEPOB;
-o0111ee TIpeACTaBICHHUE O JEKapCTBaX M JICKAPCTBEHHBIX IIpernaparax.
YMmernb:

-BBITIOJIHATH TPEHUPOBOYHBIC YIIPAXKHEHUS 10 TEME.

4. Y4ye0HO-TeMATHYCCKHUI TIJIAH

Ne HaumeHoBaHue Bcero Teoperuu | IlpakTnue | Kontpoas | Camocros
pa3aesioB  TeM 4acoB ecKue CKHe Hble TeJbHbIE
4yachbl padoThI padoThI padoThl
1 | [ToBTOpeHue Kypca 8
P P 7 6 1 2
KJIacca.
2 | DnekTponuTuyecKas
P 12 10 1 1 3
JIACCOIAAITNS.
3 | Hemeramisl u ux
24 19 3 1 4
COEIVHEHUS.
4 | Metauibl U UX 10 7 2 1 4




COEINHEHHUS.

6 | Oprannueckue 12 11 1 2
BEIIECTBA.

7 | O6001IEeHNE 3 2 1

8 Hroro 68 55 6 6 15

5. Conep:xanue Kypca xumnu 9 kiaacca (2 4 B HepeJ1i0; 68 4)
Heopranuyeckasi Xumusi.
Tema 1. [loBTOpeHHEe OCHOBHBIX BONPOCoOB Kypca 8 kiacca (7 4)
OcHoBHBIE XUMHUYECKHE TOHATHS. MoundpHas wacca. MonsipHblii  00beM.
[leppuoguuecknii 3aKOH M MEPUOAUYECKAS CHUCTEMAa XUMHUYECKUX DJIEMEHTOB
J..MeHnieneeBa B CBETE Y4YEHHS O CTpOE€HHH aTOMOB. COCTaB M XMMHUYECKHE
CBOMCTBA OKCHUJIOB, OCHOBAaHUI U KUCIOT. XUMHUUYECKas CBS3b (MOHHAS, KOBAJICHTHAS
NoJIApHAsE W HENOoJspHas, MeTaUIM4eckas). OJIEKTPOOTPHUIATEIbBHOCTh aTOMOB
XUMUYECKUX 3JIeMEeHTOB. [loHATHE 00 OKUCIEHMM W BOcCCTaHOBJIEHHH. CTeneHb
OKHUCJIEHUS] aTOMOB XMMHYECKUX 3JIEMEHTOB B coeqMHEHUAX. OnpeiesieHne CTerneHen
OKHUCJIEHUS] aTOMOB B OMHAPHBIX COEAMHEHUSIX. ATOMHBIE, MOJIEKYJIAPHbIE, HOHHBIE U
METaJUIMYECKUE KPUCTATNYECKHUE PEIIETKH.
Jldemoncrpanuu. 1. Moaenn aromoB. 2. Monenn KpUCTAUIMYECKUX PEIIETOK
XJIOpUJa HATpHs, aiMasa, TBepAoro okcua yriepoaa (IV), maraus.
Tema 2. DuiekTposuTuyeckas guccounanus (12 4)
DJNIEKTPOJIUTBl U HERJIEKTPOJUTHL. DJNEKTPOJIUTHYECKAs AUCCOLMALNS BEIIECTB B
BOJHBIX pacTBOpax. MoHbl. KaTHOHBI 1 aHUOHBI. DJIEKTPOIUTUYECKAS JUCCOLUALIUS
KUCIIOT, Ienoued u coiel. CunpHble u  cialOble  31eKTponuThl. CTeneHb
auccouuanuu. Peakunu MOHHOrO oOMmeHa. OKHCIMTENBHO - BOCCTAHOBHUTEJIBLHBIC
peakuuu. Oxkucnaurenb. BoccranoBurens. [ 'uaponus conen.
JdemoncTpanuu. VcnbpiTaHue BEMIECTB HA AJIEKTPOHHYIO MPOBOJAUMOCTH [[BHKEHUE
MOHOB B 3JIEKTPUYECKOM I10JIE.
JlabopatopHble onbIThL. Peakiinn oOMeHa MeXly pacTBOpamMH 3JIEKTPOJIUTOB.
IIpakTnyeckass padora Nel. PemeHne SKCIEpUMEHTAIBHBIX 3adad MO TEME
«DNEKTPOJUTHYECKAS TUCCOLUALIUSY.
Hemertaaianl. ( 24 4)
Tema 3. Kucsiopoa u cepa (8 u)
ITonoxxenne kucnopoma u cepsl B [ICXD, crpoeHne ux aroMoB. AJoTponus
Kkucaopoaa — 030H. Cepa. Amtorponus cepbl. PU3NUECKUE U XUMUYECKUE CBOMCTBA.
Haxoxnenue B npupone. I[Ipumenenue cepol. Oxcua cepsl (4). CepoBoopoHas u
cepauctas kuciaotel U ux comu. Oxcupa cepwl (V). CepHas Kuciaora U €€ COJH.
OkucnuTenbHble CBOMCTBA CEpHOM KHUCIOTHI. [IOHSITHE O CKOPOCTH XUMHUYECKOU
peakunu. KatanuzaTopsl.
JleMoHcTpanum: AJUIOTPOIUsL KHUCIOPOAA M Cephl. 3HAKOMCTBO C OOpas3lamu
MPUPOIHBIX COETUHEHUM CEpBI.
JlabopaTtopHbie omnbIThbl. Pacrno3naBanue cyinbar — HMOHOB, CYIb(UT-UOHOB U
cyJb(u — HOHOB B PacTBOPE.
IIpakTnueckass padora Ne2. PemieHue SKCIEPUMEHTANBHBIX 3a4a4 IO TEME
«Kucnopona u cepay




Pacuernble 3agaum. BpluucieHuss 0O XUMUYECKHUM  YPaBHEHUSIM — MAacChl
(komyecTBa, 00BEMa) BEIIECTBA MO U3BECTHOM Macce (KOJUYEeCTBY, 00BEMY) OJTHOTO
U3 BCTYNUBILINX WU NOJYYAKOIINXCS B PE3YIbTATE PEAKIIUU BEILIECTB.

Tema 4. A3ot u gpocdop (9 9)

[Tonoxenue azora u gocdopa B [ICXI, ctpoenne ux atoMoB. A30T, PuU3nyecKue u
XUMHYECKUE CBOWCTBA, MOJYYEHHE M IpUMEHeHHe. KpyroBopoT azora B HpHUpOIE.
AMMuak: pu3ndyecKkue U XMMUYECKHE CBOMCTBA, MosiydeHue u npumeneHue. Conu
aMmmoHus. Oxcupbl a3ota (2) u (4). A30THast KUCIOTAa U €€ coir. OKHUCIUTEIbHbIC
cBoiicTBa a30THON KucaoTel. Docdop. Amnorpornus ¢ochopa. DPusnueckue u
xumudeckue cporictBa docdopa. Oxcuna docdopa (V). OprodochopHas KucaoTa u
ee coiu. MuHepanbHble y100peHusl.

Jemoncrpanumn. [lonyyenne aMmmuaka u ero pacteopeHue B Boje. O3HaKOMJIEHUE C
oOpa3iamu MpUPOIHBIX HUTPATOB, GocdaToB.

JlaGopaTopHblie onbITbl. B3aumojaeicTBue cojiedk aMMOHHMS CO  IIEJIOYaMH.
O3HaKOMIIEHHE C a30THBIMU U (OCPOPHBIMU YIOOPEHUSIMH.

IIpakTnueckune padorsl Ne 3,4. [lonydyeHne aMmmuaka U M3y4EHUE €0 CBOWCTB.
Onpenenenrne MUHEPATbHBIX YI0OPEHUH.

Tema 5. Yriepon n kpemuni (7 1)

[Tonoxxenne yraepona u kpemHus B IICXD, crpoeHne ux aroMoB. YTJIEpPO[,
AJUTOTPOIIHbIE MOAU(PUKAUK, (PU3NYECKHME M XUMHYECKHE CBOWCTBA YIepoja.
Kpyrosopotr yriepona B mnpupoje. YrapHbelii ra3, cBoOWCTBa M (DU3MOJIOTHMUECKOE
JNECUCTBUE HA OPraHU3M. YTIIEKHUCIBIA Ta3. YTOJbHAs KUCIOTa U €€ cojid. KpeMHuM.
Oxcun kpemuus (4). Kpemnauesas kuciora u ee conu. Ctekio. LlemeHr.
Jemoncrpanun. Kpucramimyeckass pemietka yrisi U4 rpadura. 3HAKOMCTBO C
oOpasiaMu NpUPOAHBIX KapOOHATOB U CUIIMKATOB. O3HAKOMJICHHE C BUJAMU CTEKJIA.
JlaGopaTopHbie onbIThl. O3HaKOMJIEHHE CO CBOMCTBAMH M B3aMMOIIPEBPAILIECHUSIMU
KapOoHaTOB U ruapokapOoHaToB. KauecTBeHHas peakiiysa Ha KapOOHAT — U CUITUKAT —
HOH.

IpakTuyeckas padora NeS. [lomyuenue oxcuma yraepona (IV) m uzyuenue ero
cBOMCTB. Pacno3zHaBanue kapOOHATOB.

Tema 6. O0mue cBoiicTBa MeTaioB (10 4)

ITonmoxenne wMetamwioB B IICXD JI.M.Menneneena. Meraimndeckas CBSI3b.
dusnyeckne M XHUMHUYECKME CBOMCTBA METAUIOB. P HanpshkeHUsT METaloB.
[lonsitue o meramtypruu. CrnocoObl noiayyeHus: MmetamwioB. CriiaBbl (CTanb, YyT'yH,
TIOpattoMUuHui, Opon3a). [Ipobiaembl 6€30TXOAHOTO MPOU3BOACTBA B METAIIYPTUU U
oxpana okpyxawouiend cpenapl.  lllenounsie metamibl. [losokeHME TIETOUYHBIX
METAJIJIOB B MEPUOJUYECKON CUCTEME U CTpOeHHE aToMOB. HaxokneHue B mpupoje.
DOU3NYECKNE U XMMHUYECKUE CBOMCTBA. [IpHMEHEHHE WIETOYHBIX METAUIOB U UX
coenuHennii. Kanpimmii u ero coequHeHus. JKeCcTKOCTP BOJBI M CHOCOOBI €€
ycTpanenus. Amomunui. IlomokeHune amOMHHHMS B NEPHOJUYECKON CHCTEME H
cTpoeHue ero aroma. Haxoxnenne B npupoae. Pusndeckne 1 XUMUYECKHUE CBOMCTBA
amroMuHug. AMQoTepHOCTh OKcHia U ruapokcuaa amoMmunus. JKeneso. [lomoxenne
KeJe3a B MEPUOJINYECKON CUCTEME U CTpOeHHE ero aroma. HaxokJeHue B mpupoJe.
Pu3nuecKre U XUMUYECKHE CBOMCTBA kele3a. OKCUIbI, TUAPOKCUIBI U COJIU JKelle3a
(1) u xenesa (111)



JlemoHcTpanumn. 3HAKOMCTBO C 00pa3llaMy BaKHEUIIINX COSTMHEHUIN HATPUS, Kalus,
OPUPOJHBIX COCOUHEHUN Kalblusd, PyJaMH XKeje3a, COCAUHCHUSIMU aIIOMUHMUS.
B3anmoneiicTBUE MIETOYHBIX, MIEJIOYHO3EMENIbHBIX METAJJIOB U ATIOMHHUS C BOJOM.
Ckuranue kene3a B KUCIOPOJE U XJIOPE.

JlaGopaTopHblie onbIThl. [lonydeHne rupokcua aTFOMUHUS U B3aUMOJEHCTBUE €r0
c kucinoramu u 1enodamu. Ilomyuenne rtuapokcugoB keneza (1) u (III) u
B3aUMOJEHCTBHUE UX C KUCIOTAMU U LIETOYaMH.

IIpakTuyeckne padorbl Ne 6,7. PemieHune sKCIEpUMEHTANbHBIX 33/Ja4 MO TEME
«OnemMeHThl la — 3a rpynm NepuOAMYECKOW CHUCTEMBI XMMHUYECKHX 3JIEMEHTOBY.
Pemenue skcriepuMeHTanbHbIX 3a7a4 0 TeMe «MeTaJulbl ¥ UX COCIUHEHUSD).
Pacyernble 3a1a4n. Beiuuciaenne no XuMHYECKUM YPAaBHEHHSIM MacChl, 00beMa WK
KOJINYECTBA BELIECTBA OAHOIO M3 IPOAYKTOB pEAKIMM II0 Macce HCXOAHOTO
BEILIECTBA, 00BEMY MJIM KOJIMYECTBY BEIIECTBA, COAEPKALIEIO ONPEIEIECHHYIO J0JI0
IIPUMECEN.

Tema 7. Oprannyeckas xumus (10 1).

IlepBoHaya/ibHBIE MPEACTABICHUS 00 OpraHnYecKux BemlecrBax (14)
IlepBoHaYaJIbHBIE CBEACHUS O CTPOCHUM OPraHuYeckux BemecTB. OCHOBHbBIE
IIOJIOXKEHUSI TEOpPUHM OpraHndyeckux coeauHeHuit A.M. byrtnepoBa. M3omepus.
VYnpouieHHas kiaccupuKalys OpraHuueCKUX COSIUHEHU.

Yraesogopoas (2 4)

[IpenenpHble yrieBomopoasl. Meran, 3TaH. PU3NMYECKHE U XUMUYECKUE CBOWCTBA.
[Ipumenenue.

HenpenenbHble yriaeBogopoibl. DTHICH: PU3NYECKUE U XUMUYECKUE CBOMCTBA.
AneruiieH. JlueHoBbie yrineBogopoasl. [IoHATHS 0 MUKINYECKUX YTIE€BOAOPOIAX.
[IpupoaHble UCTOYHUKH YIJIEBOJOPOAOB, MX 3HAYUMOCTh. 3alIuTa aTMOC(EPHOro
BO3/yXa OT 3arpsi3HCHUM.

JemoncTpanuu. Mozaenu MOJIEKyJl OpraHM4eCKUX COCAMHEHUU. ['opeHne Merana u
oOHapyXeHHE MPOAYKTOB ropeHHs. ['opeHue sTuieHa U OOHapyKE€HUE MPOIYKTOB
ropenusi. KadectBeHHass peakuust Ha 3TuiieH. OOpasupbl He(PTH U TMPOIYKTOB HUX
nepepadoTKU.

JlaGopaTopHblie ONbIThHI. DTUJIEH, €T0 MOJIYYEHHUE, CBOMCTBA.

PacyerHnas 3agaua. YcraHoBleHHE MPOCTEHIIEH POpMyIIbI BEIIECTBA O MACCOBBIM
JIOJISIM DJIEMEHTOB.

Cnuprtsi (1 9)

OHOaTOMHBIE CIIUPTHL. Mertanonn. ITa”ol. dusnueckue CBOMCTBA.
PU3HOJIOTMYECKOE NEUCTBUE CIIUPTOB Ha opraHus3M. lIpumenenne. MHOroatomMHsie
CIIUPTHL. DTUIICHIIUKOIb. | muiepun. [Ilpumenenue.

JemoncTrpanuu. KonMYeCTBEHHBIM ONBIT BBIAEIEHUS BOJIOPOJAAa M3 JSTUIOBOTO
criipra. PacTBopeHne 3TWIIOBOrO CMpTa B Boj€. PacTBOpeHME IiMIEprHA B BOJE.
KauecTBeHHas peakusi HA MHOTOaTOMHBIE CITUPTBHI.

Kapo6onoBbie kuciaorol. ZKupsbi (14)

MypaBbrHas U yKcycHass KAcJIOThl. Dusndeckue cBouicTBa. IIpumenenue. Bricime
KapOOHOBBIE KHCIOTHI. CTeapruHoBasi KuciaoTa. JKupbl — NPOAYKTH B3aUMOACHCTBUS
IJIMLIEPUHA U BBICIIUX KapOOHOBBIX KuCIOT. Ponb XupoB B mpoiecce oOMeHa
BEWIECTB B opranusMe. KanopuiHOCTh KUPOB.




Jdemoncrpanuu. Ilomydyenue u CBOMCTBA YKCYCHOM KHCHOTHI. VccnenoBanue
CBOMCTB KHUPOB: PACTBOPUMOCTb B BOJIC U OPraHUYECKUX PACTBOPUTEISX.

Yraesoasi (1 4)

I'moko3a, caxapo3a — BaKHEWINWE NPEACTaBUTENN yriaeBoAoB. HaxoxneHue B
npupoae. @orocunTes. Posb II0KO3bI B MUTAHUM U YKPEIUIEHUH 310pOBbs. Kpaxmai
U LIEJUTI0JI03a — IPUPOAHBIE nIoauMepsl. Haxoxaenue B mpupoge. [Ipumenenue.
JeMoHcTpanuu. KauecTBeHHbIE peakIMy Ha IIIF0KO3Y U KpaxMall.

Bbeaku. Iloanmeps (4 4)

benku — 6uononmumepsl. CoctaB 0enkoB. Oynkuuu 0enkoB. Pons 6el1KoB B MUTaHUMU.
[lonsitTue o (¢epmentax u rTopMmoHax. llomumepbl — BBICOKOMOJICKYJISPHBIC
coenunennd. [lommatnnen. Ilomunponwnen. IlommBununxnopun. Ilpumenenwue
MOJMMEPOB. XUMUS U 300pOBbE. JIekapcTaa.

JemoncTrpanun. KayectBennole peakiuu Ha Oenok. O3HakOMJIEHHE C OOpas3lamu
U3JIETIUHI U3 NOJIMATUIIEHA, TIOJUIIPOIINAIIEHA, IIOJMBUHIIXJIOPUIA.

Tema 8. Xumuueckue peakiuu ¥ 3aKOHOMEPHOCTH UX NIPOTEKAHHUS.

O06001menne u cucremaruzanms. (5S4)

DHepreTuka XMMU4ecKux peakuil. CKopocTb XUMHUYECKUX PEAKLIHAM.
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