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1. TIACIIOPT ITPOI'PAMMBI YUYEBHOM JUCIIATIIMHBI

1.1. OGnacTe NpUMEHEHHS POTPAMMBI

[TporpamMma y4eOHOW MUCHUIUIMHBI « XUMUS» SBISICTCS YacThIO MPOTPaAMMBbI
MOATOTOBKHU crenuanucToB cpeanero 3BeHa (manee — IIIICC3) B cooTBeTCTBUM C
®I'OC mo cnermansHOCTIM CITO 35.02.02 TexHosorus 1€co3aroToBoK 0a30BOM MOJ-
TOTOBKH.

1.2. Mecto yueOHOM TUCIUTLTNHBI B CTPYKTYPE OCHOBHOM Tpo(decCHOHATLHOM
00pa30BaTeNbHOM MPOrPAMMBI:

VYyebHas nucuMIUIMHA « XUMUSD» BXOJUT B MPOPUIBHBIEC TUCITUTUITMHBI
[ITICC3, 6a3oBas auciummaa BJ1.06.

1.3. Ilenp n 3amaun yueOHOM TUCIUTLINHBI — TPEOOBAaHMSI K pe3yJIbTaTaM OCBOE-
HUS y4eOHOM NUCIUIUTAHBIL:

B pe3ynbpTaTe ocBOeHMSs yueOHOM JUCIMILTMHBI 00y4arOIUNCs JOKEH YMETh:

-Ha3bIBATh U3YYCHHBIE BEIIECTBA 110 «TPUBUAIIBHONY WIIA MEKIYHAPOAHOU HO-
MEHKJIATypE;

-OIIPEJEIATh: BAJICHTHOCTD U CTEIIEHb OKUCIIEHNUS XUMUYECKUX DJIEMEHTOB, TUII
XUMHUYECKOU CBSA3U B COCUHEHHUX, 3apsi] MOHA, XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHUAX, OKUCINUTEIb U BOCCTAHOBUTEID;

-XapaKTEPU30BATh: AIEMEHTHI MAJIBIX IIEPUOAOB IO UX MOJ0KEHUIO B [ICXD;
o0lIMe XMMHYECKUE CBOMCTBA METAIIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB OpPraHHYe-
CKHMX U HEOPTAaHUYECKUX COCTUHECHUM;

-00BSACHATD: 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; TPUPOLLY
XUMHUYECKOM CBSI3U (MOHHOM, KOBAJICHTHOM, METAINTNYECKOM ), 3aBUCIMOCTh CKOPOCTH
XUMHUYECKON peaklMy U TOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (PaKTo-
POB;

-BBIIIOJIHATb XUMUYECKUHN DKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUILINX OpraHu-
YECKUX U HEOPTaHUYECKUX BEIIECTB;

-IPOBOJUTH CAMOCTOATEIbHBIA MOMCK XUMUYECKOW MH(OPMaLIMU C UCII0Ib30Ba-
HUEM Pa3JIMYHbIX UCTOYHUKOB;

- HCTIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM €SI TEIbHO-
CTH Y IOBCETHEBHOM JKU3HH.

B pe3ynbraTe ocBoeHMs yueOHOM AUCIMILTUHBI 00yJarOIUNCs JOKEH 3HATh!

- BOKHEHIIINE XMMUYECKNE IIOHATHS: BEIIECTBO, XMMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, AaTOMHAs U MOJIEKYJISIpHAs Macca, HOH, aJUIOTPOIMSA, U30TOIIbI, XUMUYECKas
CBA3b, DJIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTbD, CTENIEHb OKUCIICHUS, MOJIb, MOJIAPHAs
Macca, MOJISIPHBIM 00BbEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMUS,
pacTBOPBI, JIEKTPOJIUT U HEIJIEKTPOIIUT, AIEKTPOJIUTHIECKAS TUCCOLMAIIUS, OKUCIIH-
TEJb U BOCCTAHOBUTEINb, OKUCIIEHHE BOCCTAHOBJIEHHE, TEIUIOBOM 3(h(peKT peakuuu, CKo-
POCTb XUMHUYECKOU pEaKnH, KaTalau3, XUMAYECKOE pPaBHOBECHUE;

- OCHOBHBIE 3aKOHBI XUMUU;

- OCHOBHBIE TEOPUH XUMUU;

- B&XKHEHIIME BEIIECTBA U MAaTEPUAJIBI.
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1.4. IlepeueHp GOpMHUPYEMBIX KOMITETEHIIUNA:
O6mume komneteHuu (OK)

HaunmenoBanue oOIIIMX KOMITETEHIIUI

CdopMupoBaHHOCTh MPEACTABICHUN O MECT€ XMMHUHU B COBPEMEHHOU Hay4-
HOM KapTHHE MHpA; MOHUMAHUE POJIU XUMHHU B (POPMUPOBAHUU KPYroszopa u
(GYHKIMOHATIBHOM TPAaMOTHOCTH YENIOBEKa I PelIeHUs] MPAKTHYEeCKUX 3a-
mau;

Brnaaenue ocHOBoMoNaralommuMyd XUMUYECKUMH TTOHATUSIMH, TEOPUSIMH, 3a-
KOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMHU -
HOJIOTUEW U CUMBOJIMKOM;

Bnanenue oCHOBHBIMU METO/IaMH HAYYHOTO TO3HAHUS, UCTIOJIb3YEMbIMU B
XUMUH: HAOJIIOZIeHUE, ONTMCAHNEe, U3MEPEHUE, SKCIIEPUMEHT; YMEHHE o0pada-
TBIBaTh, OOBSCHATH PE3YIbTaThI MPOBEACHHBIX OMBITOB U JICJIATh BEIBOBI; TO-
TOBHOCTH M CTIOCOOHOCTh MTPUMEHSATH METO/IbI TTO3HAHUS TIPH PEIICHUHN TIPaK-
TUYECKUX 3a]1aY;

CdopMUpOBaHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OIIEHKH U MPOBOJIUTH
pacyeThl O XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM

Bnanenne npaBuiaaMy TEXHUKH O€30ITaCHOCTH MPU UCTIOIB30BAaHUN XUMHYC-
CKHX BEIIECTB;

CdopMupOBaHHOCTH COOCTBEHHOM MO3WIIMKM 110 OTHOIICHHIO K XMMHUYECKOM
nH(OpMAIUH, TOTydaeMOl U3 Pa3HbIX HCTOYHUKOB

1.5. KonnuyecTBO 4acoB Ha OCBOEHHE MPOTPaMMBbl YUEOHOM TUCHUTIIINHBL:

MakcumanbHas yaeOHast Harpy3ka oOyuatomierocst 118 wacos, B TOM dwucIie:
- o0s13aTenbHAs ayuTOpHasl yuyeOHasi Harpys3ka /8 4acos.
- caMocCTosTeNbHas pabota oOydaromerocs 40 yacos.




2. CTPYKTYPA U COJIEP)KAHUE YUYEEHON JIUCLIVUITJIMHBI

2.1. O6beM yueOHON AUCIUTUIMHBI M BUABI y4eOHOM paboThI

Buz yaebHoii paboTbl Obvem uacoe

MakcumaiibHas yueOHasi Harpyska (Bcero) 118
Oo6s3arenpHas aynuTopHas yueOHast Harpy3ka (BCero) 78
CamocTtosTenpHas padota o0ydaronierocs (BCero) 40
B TOM YHCIJIE:

CHUCTeMaTH4ecKasi mpopadOTKa KOHCIIEKTOB 3aHATUH, y4eOHO 38

JTUTEPATYPHI

BBITIOJIHEHHE KOHTPOJIBHON pabOoThI 2

Hmoeosas ammecmayus 6 sude HympeHnne2o 3avema 6 1 cemecmpe u guoe
ougppepenyuposarnrozo 3avema 6o 2 cemecmpe




2.2. Temamuueckuili naan u cooeprcanue yueoOHou Oucyuniunbvl Xumus

HaumeHoBaHnue pa3jenoB u

Copep:xaHue yued0HOTr0 MaTepuaJia, JabopaTopHble H MPaKTHYeCKHe PadoThl, CAMOCTOATeIbHAs padoTa

O0BeM yacoB

Yposens ocBo-

TeM o0yJarmmuxcs, KypcoBasi padora (IPoeKT) (eciu npedycmompensi) eHHsl
1 2 3 4
Brenenue Hayunble MeToabl IO3HAHUS BEIIECTB U XMMHYECKHX sIBJIeHUI. Ponb skcnepuMeHTa u 1 1
TEOpUHU B XUMUHU. MOIETMPOBaHNE XUMUYECKUX IIPOLIECCOB.
Paspen 1. OPTAHUNYECKAS XUMMUS 48
Tema 1.1 Conep:xxanue yueOHOT0 MaTepHaJia: 8
OcHoBHBIE ITO- Jlexumm
HSITHSI OPraHNYecKOil 1. llpenmer opranuyeckoii xumuu. [IpupoHbie, UCKYCCTBEHHbIE U CUHTETUYECKHE OpraHu- 2 2
XHMHIH H Teopusi cTpo- | Yeckue BerecTsa. CpaBHEHHE OPraHHYeCKHUX BEIICCTB ¢ HEOPTraHUYCCKUMH.
€HHUSI OPTAHHYECKHX BanenTHocTh. XMMHYECKOE CTPOECHUE KaK MOPSAJIOK COEIMHEHUS aTOMOB B MOJIEKYJIbI
coeHHeHuii 10 BaJICHTHOCTH.
Kaaccudukanus opranmyeckux BemecTB. Knaccudukaius BemecTB MO CTPOCHHIO
YIJIEPOAHOIO CKEJeTa U HaJIN4Ki0 (PYHKIMOHAIBHBIX rpynn. ['omonoru u romonorus. Havyana
HoMeHkJatypsl IUPAC.
2. Knaccupukanus peakuuii B oprannyeckoii xumuu. Peakunu npucoeanneHus (Tuapupo- 2 2
BaHUs, TaJOreHUPOBAHUS, TUAPOTaIOreHUPOBaHUs, ruapaTanuu). Peakuuu oruierienus (ze-
THJIPUPOBAHUS, JIETUPOralloreHUpOBaHMs, Aerujaparanuu). Peakuuu 3amemieHus. Peakiuu
M30MEpU3AIHH.
JlaGopaTopHbie paboThI
1. UzrotoBrieHne Mojeei MOJIEKYJl OpraHUYECKUX BEIIECTB. 2 2
@DopMbI U METOAbI KOHTPOJISI: aHATIU3 U OIICHKA JJa00paTOpHOU paboTHI.
[IpakTueckue 3aHATUA 2
1. Pemienue 3aga4u Ha HaxoXxAeHUE (POPMYIT OPTaHMUECKUX BEIIECTB.
KoHnTponbHbie paboThl
CamocrosiTe1bHas padoTa 00y4yarommxcst 3
1. Teopusi crpoenusi opranudeckux coeqfuHeHuii A.M. bByriepoBa. OcHOBHbBIE MTOJIOXKEHUS 3

TEOPUU XUMHUUYECKOTO cTpoeHus. M3zomepus u uzomepbl. XuMudeckue GopMyIibl U MOJIETH MO-
JIeKyN B opranndeckoit xumud. (Pabota ¢ yaeOHUKOM: COCTaBJIEHHE KOHCTICKTA)
[TonroroBka pedepaToB U Mpe3eHTAINN HA TEMBI:

e KpaTkue cBeieHUs 10 HCTOPUU BO3HUKHOBEHMS U PA3BUTHUSI OPTraHUYECKON XUMHH.
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e Kuznub u nearensuocts A.M. Bytneposa.
e BuranusMm u ero kpax.
e PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTHH MUPOBON OPraHUYECKOM XU-
MUH.
e (CoBpeMeHHbIE IPEACTABICHUS O TEOPUU XUMHUECKOTO CTPOCHHUS.
®opMbI M METOAbI KOHTPOJIS:
1. 3amwuTa pedeparoB u JeMOHCTpaLUs TPE3CHTAINN.
2. OpOHTAIBHBIN U HHAUBUIYAIbHBINA OMPOCHI.

Tema 1.2
YrieBogopoabl U UX
MPUPOJAHbIE UCTOYHUKHU

Conep:xanue yueOHOro MaTepHaJia:

10

Jlexuun

1. Aukanbl. AJKaHbl: TOMOJIOTUYECKUH psiJl, U30MEPUS U HOMEHKJIATypa aJIkaHOB. XH-
MHUYECKHE CBOICTBA alKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMELICHHE, Pa3JIoKEHUE, IeTHIPUPO-
BaHue. [I[puMeHeHne akaHOB Ha OCHOBE CBOMCTB.

2. AJIKeHBbl. DTUJICH, €r0 TIOJy4YeHHE (IErHIPUPOBAHUEM ATaHA, JEMOJIUMEpHU3AIHCH
noJua THIIeHa). ['oMosiornueckuil psj, u3oMepusi, HOMEHKJIATypa alKeHOB. XUMUYECKUE CBOM-
CTBa ATUJICHA: TOpEHHUE, KaUeCTBEHHbIE peakinu (obeciBeunBaHue OPOMHOM BOJBI U pacTBOpa
NepMaHraHata Kauus), TuapaTanus, noiaumepusauus. [IpumeHeHue >3TuiIeHa Ha OCHOBE
CBOMCTB.

3. Inenbl M kayuyku. [ToHsATHE O TMEHAX KaK yIJIeBOAOPOAAX C IBYMS JBOMHBIMU CBS-
3ssmu. ConpsKeHHbIE JUEHbl. XMMUYECKHe CBoWcTBa OyranueHa-1,3 um mu3onpeHa: obecuBedn-
BaHHe OPOMHOM BOJIBI M MOJIMMEPU3ALUS B KaydyKu. HaTypalibHbI U CHHTETHYECKHE KayuyKH.
Pe3uHa.

4. AnkuHbl. AtietuieH. XUMHYECKHE CBOMCTBA alleTHIICHA: TOpeHne, 00eclBeUnBaHNE
OpoMHOI BOJIbI, IPUCOEINHEHUE XJIOPOBOAOpOaa U ruiparanus. [IpumeHenue aneruneHa Ha
OCHOBE CBOMCTB. MEKKIIacCOBAsi U30MEPHUSI C aJIKAIUCHAMH.

HpaKTI/I‘-ICCKI/Ie 3aHATUA
TlonyueHnue ankeHOB U aJIKUHOB.
@DopMbI U METOIBI KOHTPOJISI: aHATHN3 U OIIEHKA JJA00OpaTOpHOH padOTEHI.

KontpomnbHbie paboThI

CamocrosiTeibHas padoTa 00yuyaommxcst
1. Apensl. benzon. Xumuueckue cBoiicTBa OeH3051a: TOPEHUE, PEaKINK 3aMellleHus (TaJoreHu-
poBanue, HUTpoBaHue). [lpumenenne GeH3ona Ha ocHoBe cBOMCTB. (PaboTa ¢ yueOHMKOM- CO-
CTaBJICHNE KOHCITEKTA)
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2. llpupoaHblie HCTOYHUKH YI1eBOAOPoAoB. [IpupoaHslii ra3: cocta, IpUMEHEHHE B Kaye-
ctBe TorwuBa. Hedth. CoctaB u mepepadorka Hedtu. [leperonka nedru. Hedrenpomykrer. (Co-
CTaBJICHUE JIOTUKO-TUAAKTHYECKUX CTPYKTYp IO TeMe)
3. [loaroroBka pedepaToB u Mpe3eHTAIMIA HA TEMBI:
e DKOJOTHYECKHE aCIIEKThI HCIIOJIb30BAHUS YTIIEBOIOPOJAHOTO CHIPHSI.
e DKOHOMHYECKHE aCIEKThl MEKIYHAPOJTHOTO COTPYAHUYECTBA 110 UCIIOIB30BAHUIO yTJe-
BOJIOPOJTHOTO CHIPBSL.
e lcTopus OTKpBITUS U Pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOXKIeHUN B Poccuiickoit
®enepanuu.
e VYTIeBOJOPOAHOE TOIUIMBO, €T0 BUJIBI H HA3HAYCHHE.
e HedTs 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aMMOBBITOHOTO MEXTYHAPOIHOTO CO-
TPYJHUYECTBA.
e ApoMaTHYeCKHE YTIEBOIOPOIBI KaK ChIPLE JIJIS POU3BOJICTBA TICCTHUIIHIOB.
e  VTJIEBOJBI U UX POJIb B ) KUBOU IPUPOJIE.
DopMbI U METOIbI KOHTPOJIS:
1. IlpoBepka mrUCbMEHHBIX PabOT. AHATIN3 HAMMCAHUS XMMHUECKUX PEaKIIii, XapaKTe-
PHU3YIONINX XHMHYECKHAE CBOMCTBA YTIIEBOIOPOI0IOB.
2. AHaJIM3 TOTUKO-TUAKTHIECKUX CTPYKTYP.
3. 3amuTa pedepaTtoB U IeMOHCTpAIUS MPE3CHTAIUH.

Tema 1.3
Kucaopoaconepxamue
OpraHnvyecKue coeam-
HEeHHsl

Conep:xkaHue yueOHOTro MaTepuasa:

Jlekuun

1. Cnuprsl. [lonydenue 3TaHona OpoKEHUEM TIIIOKO3bI M rujpaTanueil stwieHa. ['ua-
pPOKCHJIbHAS Tpynna Kak (yHKIHMOHaubHas. [ToHATHE O MpenesbHBIX OJAHOATOMHBIX CIHMPTAaX.
XWMHUYECKHE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C HATPHEM, OOpa30BaHUE MPOCTHIX U CIIOXK-
HBIX 3(UPOB, OKHUCICHUE B anbAerui. [IpuMenene 3TaHoa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M,
€ro IMOCJIEJICTBHS U MPEIYTPEKICHUE.

I'munepuH Kak NpeAcTaBUTENb MHOIOATOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha
MHOT0aTOMHBbIE cIUPTHI. [I[puMeHeHue raunepuHa.

®enos1. PusnuecKkue U XMMUYECKHE CBOicTBa (eHosa. B3anuMHoe BIUsSHHE aTOMOB B
MoJIeKyJie (peHoJa: B3auMOJEHCTBHUE C TUAPOKCUIOM HATPUS M a30THOM KucioTou. [Ipumene-
HUe (heHoJIa Ha OCHOBE CBOMCTB.

2. Anbaeruasl. [lonsarue o0 anpaerngax. AjbAeruaHas rpymnmna Kak (yHKIMOHATbHAs.

9




PopManbaerua U ero CBOMCTBAa: OKUCIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHUE B
COOTBETCTBYIOIIMM crupT. [lonydeHne anbaerusioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.
[Tpumenenue hopmMasbaeruaa Ha OCHOBE €r0 CBOWCTB.

KapGonoBbie kucjorhl. [lonsatue o kapOoHOBBIX KucioTax. KapOokcunpHas rpymnmna
KaKk (QyHKIHMOHaNbHAA. ['oMoornyeckuil psj MpeaesibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHC-
70t. [lonydyenne kKapOOHOBBIX KUCIOT OKHUCICHHEM ajIbJIerHI0B. XUMUYECKHE CBOICTBA YKCYC-
HOM KUCJIOTHI: O0IIME CBOWCTBA C MUHEPAJIbHBIMU KHCIOTaMU U peakuus 3tepudukanuu. [Ipu-
MEHEHHE YKCYCHOM KHCJIOTHI Ha OCHOBE CBOMCTB. BBICIIME >KMpHBIE KUCIIOTBI Ha IHpUMEpE
MaJIbMUTUHOBOM U CTE€APUHOBOM.

3. Choxublie 3pupbl U kupbl. [lomydeHue cinoxHBIX 3(QUPOB peakiuei Tepuduka-
uu. CrnoxkHele 3Gupbl B mpupoae, ux 3HadeHue. [IpumeHeHne clokHbIX 3(UPOB Ha OCHOBE
CBOMCTB.

Kupsl kak crnoxusie 3¢upsl. Knaccuduxamnus xupoB. XUMUYECKUE CBONCTBA KHUPOB:
TUAPOIIN3 U THIPUPOBAHUE KUJKUX )KUPOB. [I[prMeHeHne )KUpoB Ha OCHOBE CBOMCTB. Mblia.

JlaboparopHbie paboTHI

1. PacTBOpeHue riuueprHa B Bojie U B3aumozeiictue ¢ ruapokcuaom meau(ll). Ceolicta yk-
CYCHOI KUCJIOTBI, OOIIIME CO CBOMCTBAMU MUHEPAIbHBIX KUCIOT. [loka3aTenbCcTBO HENpeeb-
HOT'O XapaKTepa )KUIAKOro Kupa. B3anMoaencTBre TIIF0KO3bI U CaXapo3bl C THAPOKCUIOM
meau(Il). KauectBennas peaxkius Ha Kpaxmall.

®opMbl M METOAbI KOHTPOJISL: aHAJIM3 U OlLIEHKa JJAO0paTOPHON pabOTHI.

[IpakTueckue 3aHATUA

KoHnTponbHbIe paboThl

CamocrosiTesibHas padoTa 00y4yaommxcst
1. YraeBoabl. YrieBo/sl, UX KilaccupUKaIsa: MOHOcaxapuasl (Tir0Ko3a, (ppyKTo3a), Aucaxa-
pubI (caxapo3a) U nouucaxapuisl (KpaxMai U LETI003a).
['mroko3a — BEIeCTBO C JIBOMCTBEHHON (DYHKIMEH — albJeTHAOCIUPT. XUMHUECKUE CBOHCTBA
[JIIOKO3bI: OKUCJIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIUPTOBOE OpoXKe-
Hue. [I[ppuMeneHne rroKo3bl HA OCHOBE CBOMCTB.
3HaueHue YIieBOIOB B KUBOU NMPUPOE U KU3HU yesnoBeka. [IoHsTHe 0 peakusax MOJMKOH-
JICHCAIlMH U THPOJIN3a Ha IPUMEpE B3aUMOIIPEBPAILICHUH : TIII0K03a —> nosucaxapu. (Pa-
0oTa ¢ yueOHUKOM- COCTaBJICHHE KOHCIIEKTA)
2. [ToaroroBka pedepaToB U MPE3CHTAIMI HA TEMBI:

e Meranon: xemoduus u xemodoOus.

A DS
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e DraHOJ: BenWuaiiiee 6Jiaro U CTpanrHoe 3J0.
e AJKOTOJIU3M H €ro npo(uIakTHuKa.
dopmanberu] Kak OCHOBA OJTYYECHHUS BEIIECTB U MAaTEpHAIIOB JUII MOel Iipodeccuo-
HaJIbHOH EATEIbHOCTH.
MypaBbrHas KUCIO0Ta B IPUPOE, HAYKE U IIPOU3BOCTBE.
HUcropus ykcyca.
CrnosxHble 23¢upbl U UX 3HAUEHUE B IPUPOJE, OBITY U IPOU3BOJCTBE
Kupbl KaKk NPOIYKT NUTAHUS U XUMHUUECKOE ChIPbE.
3aMeHa KHUPOB B TEXHUKE HEMHILEBBIM CHIPbEM.
MBblna: npouioe, HacTosuiee, Oyaymiee.
CpenctBa rUrueHsl Ha OCHOBE KHCIIOPOACOAEpKAIINX OPTaHUYECKUX COEIMHEHUH.
Cunternyeckue morouiue cpeacrtsa (CMC): 10CTOMHCTBA U HEJJOCTATKH.
VYrieBonbl ¥ UX poJIb B )KMBOW IIPUPOJIE.
CTpoeHne II0K0o3bl: UCTOPUS Pa3BUTHUSA NPEACTABIECHUN U COBPEMEHHBIE BO33PEHUS.
e PaseurHe caxapHOU IPOMBIIUIEHHOCTH B Poccun.
®opMBbI U METOIbI KOHTPOJIS:
1. 3ammra pedepaToB U JEMOHCTpALMS TPE3EHTALUH.
2. IIpoBepka MICEMEHHBIX PadOT. AHAIN3 HATMCAHUS XUMUYECKUX PEaKIUil, XapaKTepu3yro-
IIMX XUMUYECKUE CBOWCTBA KUCIOPACOAECPKAILNX OPTaHNYECKUX COETUHEHU.
3. AHanu3 JIOTUKO-TUIaKTUYECKUX CTPYKTYP.

Tema 1.4
A3oTcoaep:xaiiue op-
raHu4YecKHue coequHe-

Hust. [losmmepsl

Conep:kaHue y4eGHOro MaTepuaJa:

Jlexuun

1. Amunsl. Ilondarue 06 amuHax. Anudaruyeckue aMHUHBI, UX KiaccUpUKalus U HO-
MEHKJIaTypa. AHWINH, KaK opranuyeckoe ocHoBaHue. [lomyyeHne aHUIMHA U3 HUTPOOEH307Ia.
IIpuMeHeHne aHnIMHA HA OCHOBE CBOKCTB. AMMHOKHMCJIOTHI.

2. Beaku. IlepBuuHasi, BTOpu4Has, TpETUYHAS CTPYKTYpPbI OeNKOB. XUMHUECKUE CBOM-
cTBa OEJIKOB: TOpEeHUeE, AeHATypalus, TUIPOJIN3, [IBETHbIE peakiuu. buonornueckue GyHKIUN
6enxoB.Ilosmmmepsl. benku u noaucaxapuabl Kak OMONOIUMEDHI.

JlaGopaTopHble paboThI

1. PactBopenue GenkoB B Boje. OOHapyx eHne OeJIKOB B MOJIOKE U B MSICHOM OyJboHE. XHUMU-
YECKHE CBOWCTBA IITIOKO3BI, Caxapo3bl, Kpaxmana. M3yuenne cBOWCTB OEIKOB.

@DopMbI U METOAbI KOHTPOJISI: aHATIU3 U OIICHKA JJa00paTOpHOU pabOoTHI.
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[IpakTrueckue 3aHsATUA

1. Pemienne sKcepuMEHTaNbHBIX 337a4 Ha WACHTH(PHUKAIIMIO OPraHWYECKUX coenHeHni. Pac-
IIO3HABaHUE IJIACTMACC U BOJIOKOH.

®opMbl M METOABI KOHTPOJIS: aHAJIU3 U OLIEHKA IPAKTUYECKONW PabOTHI.

KonTponbHbie paboThl

CamocrosiTesbHasi padoTa 00y4ar0IMXCcs

1. AMUHOKHUCIIOTBI KaKk ampoTepHbIe TU(PYHKIIMOHATHHBIC OPTAaHMYECKUE COCTUHCHUS. XUMHU-
YEeCKHUEe CBOMCTBA aMHUHOKHUCIIOT: B3aUMOJICHCTBHE CO MIEIIOUaMH, KUCIOTAMU U JIPYT C IPYroM
(peaxumst monmkoHeHcanun). [lentuaHas ¢BsA3p U nonunenTuabl. [IpuMeHeHrne aMHHOKUCIIOT
Ha OCHOBE CBOMCTB. (PaboTa ¢ yueOHHMKOM- COCTaBIIEHUE KOHCIIEKTA)

2. Ilnactmaccel. [lomydeHne mHONMMEpOB peakiyeid MOJMMEPH3AlMA M TOJHMKOHICHCAIUH.
TepMoIIacTUYHBIC U TEPMOPEAKTUBHBIC TUIACTMACCHL. [IpeacTaBuTeny miacTMacc.

Bonoxkna, nx knaccudukanus. [Tomyaenne BonokoH. OTaeIbHBIE MPEICTABUTEIN XUMUYECKUX
BOJIOKOH. (COCTaBIIEHHE JIOTHKO-TUJAKTHYECKUX CTPYKTYP TI0 TEME)

@DopMbI U METOIBI KOHTPOJIs: 1. AHAITU3 JTOTHKO-TUAAKTHICCKHX CTPYKTYP.

2. yctHbI# ompoc. 3. [IpoBepka MMCHMEHHOTO KOHCTIEKTA.

N B

PA3OEN 2. OBIHAA 1 HEOPTTAHUYECKAA XUMUA

68

Tema 2.1
OcHOBHBIC MTOHATHSA U
3aKOHBI XUMHUHU

Conep:kaHue y4eGHOT0 MaTepHaJa:

Jlexmn

1. OcHoBHble noHsiTUSI XUMHHU. BemectBo. AToM. Monekyna. XUMAYECKUN dIIeMEHT. AIIO-
tponus. IIpocTeie U cinoxkHbIe BemecTBa. KauyecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTB.
Xumuyeckue 3Haku U popmynbl. OTHOCUTENBHBIE aTOMHAs M MOJIEKyspHas macchl. Konnye-
CTBO BCIIIECTBA.

2. OcHOBHBIE 3aK0HbI XUMHHU. CTeXHOMETpHs. 3aKOH COXpPaHEHHs MacChl BEIIECTB. 3aKOH TO-
CTOSTHCTBA COCTABa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpbl. 3aKOH ABOTaJpo M CIEICTBHS UX He-
ro.

3. PacueTHbIe 3a/auM Ha HAXOXKJIECHUE OTHOCHTEIHHOW MOJICKYJISPHOH MAcChl, OMpeielieHre
MacCOBOM JOJIM XMMHYECKHX 3JIE€MEHTOB B CIIOKHOM BEIIIECTBE.

JlaGopaTopHbIie paboThI

HpaKTI/I‘-ICCKI/Ie 3aHATUA

KoHnTponbHbie paboThl

CamocrosiTesbHasi padoTa 00y4arIMXcs
1. CocraBnenue xumMuueckux (Gopmy: 1o BaieHTHOCTH. OnpezeneHrne OTHOCUTEIHON U MOJIe-
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KYJISIPHOM Macchl, KJJacCa HEOPraHMUECKUX COCIMHECHUH, TPUMEpbI, Ha3BaHwusl. (Pabora ¢ kHu-
roil, KOHCTIEKTOM. )
@DopMbI U METOIBI KOHTPOJISI: IPOBEPKA MUCbMEHHBIX pa0OT, OLIEHKA U aHAJIU3 U KOHCIIEKTOB.

Tema 2.2.
[Mepuoguyeckuii 3aK0H
u Ilepuoanuyeckas cu-
CcTeMa XMMHYEeCKUX
3jemeHToB .. MeH-
JeJjieeBa U CTPOEHHE
aToma

Conep:xanue yueOHOT0 MaTepHaJia:

Jleknuun
1. llepuoanuecknii 3akon .M. MenneneeBa. Otkpsitue /[.J. MenneneessiM Ilepuoanue-
ckoro 3akoHa. [lepuonnueckuii 3akoH B popmynuposke J1.11. Menneneena.

[lepunomuyeckast TabnMIa XUMUIECKUX IJIEMEHTOB — IpaduuecKkoe 0TOOpakeHUe Mepu-

onuyeckoro 3akoHa. CTpyKTypa MepHOJUYECKOW TaONUIbI: Mepuoibl (Majble U OOJbIINE),
rpymnsl (TIaBHas ¥ TOOOYHAS).
Crtpoenue atoma u nepuoaudyeckui 3akon .M. MenaeneeBa. ATOM — CJIOKHAs 4acTHIIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U AEKTPOHHAS 00Oosiouka. M3oromnbl. CTpoeHHE AIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJIbIX Mepruoa0B. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 00010~
YeK aTOMOB 3JIEMEHTOB OOJBIINX MEPUOJOB (MEPeXOAHBIX deMeHTOB). [lonarue 06 opOura-
JsIX. S-, p- 1 d-OpOutanu. DJIeKTpOHHbIE KOHDUTYpAIIUH ATOMOB XMMHUYECKHX 3JIEMEHTOB.

JlaGopaTopHbie paboThI
1. MopenupoBanue noctpoeHus [lepuonnyeckoit TaOMUIBI XUMUUYECKUX DJIEMEHTOB.
@opMbI U METOIBI KOHTPOJISI: aHATN3 U OIIeHKa JIaDopaTOpHOU paboTHI.

[IpakTueckue 3aHATUA

KonTtposnbHbie paboThI

CamocrosiTeibHas padoTa 00y4yaommxcst
1. CoBpemeHHas popMynHpOBKa MEPHOJUIECKOTO 3aKOHA. 3HAUYECHUE MEPUOIUYECKOT0 3aKOHA
Y IEPUOANYECKON CUCTEMBbI XUMHUYECKUX dyieMeHToB .M. MenaeneeBa 1yisi pa3BUTHSL HAYKU U
MOHUMAaHUS XUMHUYECKOH KapTuHbI Mupa. (Pabora ¢ yaeOHUKOM, COCTaBICHHE KOHCIIEKTA);
2. IloaroroBka pedepaToB 1 MyJIbTHMEIUIHHBIX PE3EHTAINN HAa TEMBI:
o Kwuznb u aestenvHocth /.. Menneneena.
o «[lepuonnueckoMy 3aKOHY OyayIiee HE TPO3UT PA3PYIICHUEM. ...
e Cunres 114-ro anemenTa - TpuyMd pOCCHCKNX (PUINKOB-IAEPITIUKOB. M30TOMBI BOJO-
pona.
®opMbI U METOAbI KOHTPOJIA:
1. ®ponTanbHbIi onpoc o Temam: «llepuonnyeckuii 3aK0H U IEPUOAMYECKasi CUCTEMA
AW .MengeneeBay, «CtpoeHue aroma u nepuoaudeckuii 3axon .M. MenzaeneeBay.
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2. IlpoBepka NMCbMEHHBIX JOMAIIHUX 3a1aHUui 110 TeMe «OCHOBHBIC TOHSTHUS U 3aKOHBI
XUMUNY.
3. 3amuTa pedepaTtoB U IeMOHCTpALUS MPE3eHTAIUH.

Tema 2.3
Crpoenue BemecTBa

Conep:kanue y4eOHOT0 MaTepuaJia:

Jlekuun

1. Nonnas xumuueckasi cBsizb. Katnonsl, ux obpazoBaHHE U3 aTOMOB B pe3yJbTaTe
nporecca OKUCIEHUs. AHHOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yjbTaTe IMpolecca BOCCTa-
HOBJIeHUs. MIoHHAs CBs3b, KaK CBSI3b MEKJY KATUOHAMM M aHUOHAMM 3a CUET 3JIEKTPOCTaTUYe-
ckoro nputsokeHus. Kiaccudukanus MOHOB: 1O COCTaBYy, 3HAKY 3apsaa, HAIMYHIO TUAPATHOM
o0osiouku. MonHble KpucTammudeckue pemierkd. CBoiCTBa BEUIECTB C MOHHBIM THUIIOM KpPH-
CTaJUINYECKON PEIIETKU.

2. KoBajeHTHasi XumMmuyeckasi cBsi3b. MexaHu3M 00pa30BaHUS KOBAJICHTHOW CBS3H
(0OMEHHBIN U TOHOPHO-AKIENITOPHBIN). DIEKTPOOTPULIATEILHOCTh. KOBajIeHTHBIE MOJsIpHAs U
HenoJsipHast cBsi3u. KpaTHOCTh KOBaJE€HTHOM CBsI3U. MOJIEKyYISIpHbIE U aTOMHBIE KpUCTaIINye-
ckue pemeTku. CBOICTBa BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMU pe-
HIETKaMH.

3. ArperatHble COCTOSIHUSI BeIleCTB M BOAOPOIHAS CBSA3b. TBep0e, KHUIKOE U ra3o-
o0Opa3Hoe cocTosiHUS BemlecTB. [lepexo] BemecTBa U3 OAHOTO arperaTHOro0 COCTOSIHUS B JIPY-
roe. BogoponHnas cBA3b.

Yucrelie Bemecrsa U cMmecH. Ilonarue o cMecu BemecTB. I'oMOreHHble U reTEpPOreH-
Hble cmecu. CocTaB cMmeceil: 00beMHasi 1 MaccoBast J0JIM KOMIIOHEHTOB CMECH, MaccoBasi J0JIst
[IpUMecen.

Jucnepcublie cucremsl. [lonstue o nucnepcHoil cucreme. /{ucnepcHas ¢aza u auc-
nepcuonHas cpena. Knaccuduxanus aucnepcHsix cucteM. [IoHsATHE 0 KOJIOMAHBIX CHCTEMaX.

JlaGopaTopHble paboThI

1. [IpuroroBiieHne cycreH3uu KapOoHaTa Kainblus B Bojie. [loryueHue sMyaIbCcHi MOTOPHOTO
macia. O3HaKOMJIEHHE CO CBOMCTBAMU IUCIIEPCHBIX CUCTEM.

®opMbI M METOABI KOHTPOJIS: aHAJIH3 U OLIEHKa Ta00paTOPHOI paboTHI.

[IpakTueckue 3aHATUA

KontposnbHbie paboThI

CamocTrosiTeibHas padoTa 00y4yarommxcst
1. Meraaauyeckas cBf3b. MeTajuinueckasi KpUCTANINYECKas peIleTKa U METallINuecKas Xu-
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muueckas cBsa3b. dusznyeckue cBoiictBa MeranioB. (CocraBieHue JIOTUKO-IUIaKTHYECKUX
CTPYKTYp IO TEME)
2. Omnpenienenue CTENEeHN OKUCIIEHUS B CIOXKHBIX BemlecTBax. (Pabora ¢ KHUroi, KOHCIIEKTOM.)
[ToaroroBka pedeparoB u Mpe3eHTANI HA TEMBI:

e [Ina3zma — yeTBepTOE COCTOSHUE BEIIECTBA.

e AmMop(HBIe BemecTBa B IPUPOJIE, TEXHUKE, OBITY.
®opMbI M METOAbI KOHTPOJIS:

1. 3amwuTa pedeparoB u feMOHCTpaLUs IPE3eHTALUN.

2. VupuBuayanbHbIN onpoc 1o Teme «CTpoeHue BEIIeCTBaY.

Tema 2.4
Bona. PacTeopbl.
DJIEKTPOJIUTHYECKASA
JUCCOIMALUS

Conep:xanue yueOHOTo MaTepHaJia:

Jlexuun

1. Boaga. PactBopbl. PacTtBopenne. Bosa kak pactBoputenb. PacTBOpUMOCTh BEIIECTB.
HacplienHble, HEHACBHILIEHHBIE, IEPECHILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta-
30B, KHUJIKOCTEH ¥ TBEPABIX BEIISCTB OT PA3IMYHBIX (PAaKTOPOB.

MaccoBas 10711 paCTBOPEHHOI'O BEILIECTBA.

2. DJIEKTPOJIUTHYECKAS] TUCCOMUALMA. DIICKTPOIUTHI M HEAIEKTPOJIUTHL. DIIEKTPOJIH-
THYECKas Auccouranusa. MexaHu3Mbl JIEKTPOIUTUYECKON IHUCCOLMALMU ISl BEIIECTB C pas-
JTUYHBIMH THIIAMH XUMHUYECKOUW CBs3U. [ MIpaTUpOBaHHBIC U HETUJpAaTUPOBaHHBIC HOHBI. CTe-
[IEHb IEKTPOJIUTUUECKON TUCCOLIUALIUH.

JlaGopaTopHbie paboThI

IIpakTHueckue 3aHATUA
1. IlpuroroBienne pacTBopa 3aJaHHOW KOHIIEHTPAI1H.
®opMbI M METOIbI KOHTPOJISI: aHAJIU3 U OL[EHKA MPAKTUYECKOU paboThl.

KoHnTponbHbie paboThl

CamocrosiTeibHas padoTa 00y4yarommxcst
1. CunbHble 1 cinalble 37eKTPonThl. OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM UC-
coruaruu. KucmoTsl, OCHOBaHMS M COJIM KakK JIeKTponuThl. (PaboTra ¢ yueOHUKOM- cocTaBle-
HUE KOHCIIEKTA)
2. IloaroroBka pedepaToB U MPE3EHTALMI HAa TEMBI:

e PacTBOpHI BOKpYT Hac.

e Boja Kak peareHT U Kak cpejia sl XMMHUYECKOro mpoliecca.

e Tumsl pacTBOPOB.

w
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e CoBpeMEHHBIE METOJIbI 00€33apakKMBAHMSI BOIBI.
e Bxiag oTe4ecTBEHHBIX YUCHBIX B Pa3BUTUE TEOPUU IIEKTPOIUTHUECKOMN TUCCOIUAIIUU.
e VYcTpaHEHHUE KECTKOCTH BOJBI HA IPOMBIIUICHHBIX MTPEAPUATHSIX.
DopMbI U METOIBI KOHTPOJIS:
1. 3amwuTa pedeparoB u AeMOHCTpaLUs TPE3CHTALNH.
2. VHnuBMayanbHBIA OMPOC MO TEME.
3. TIpoBepka MMCHMEHHBIX 3aJaHUH.

Tema 2.5
Kaacendpuxanus neop-
TaHUYECKHX COeTUHEeHMIi
M UX CBOICTBA

Conep:kaHue y4eGHOT0 MaTepHaJa:

Jlexuun

1. Kuciaorsl U ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOJIMTHI, UX KIACCU(PUKALMS 10 pa3-
JUYHBIM IIpU3HAaKaM. XMMHYECKUE CBOMCTBA KUCJIOT B CBETE TEOPUU SJIEKTPOJIUTHUECKOU AMC-
counanuu. OcoOOEHHOCTH B3aUMOAECHCTBUSI KOHUEHTPUPOBAHHON CEPHOM M a30THOM KUCIOT C
MeTaiamMu. OCHOBHBIE CITOCOOBI TOMYYEHUS KUCTOTHL.

OcHoBanus U MX cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJUTHI, MX KiaccH(UKamus Mo
pa3MYHBIM MpU3HAKaM. XMMHUYECKHE CBOWCTBA OCHOBAaHUW B CBETE TECOPUM 3JIEKTPOJIUTHYE-
CKOM aucconuanuu. PaznokeHne HepacTBOPUMBIX B BOJie OCHOBaHUN. OCHOBHBIE CIIOCOOBI TI0-
Jy4EHHUS] OCHOBaHHM.

2. Cosin m ux cBoiicrBa. Conmu kak 31eKTpoauThl. Coiu cpeHue, KICIble 1 OCHOBHBIE.
XUMHUECKU CBOMCTBA COJIel B CBETE TEOPUHU IJIEKTPOIUTHUYECKON quccoruanuu. CrnocoOsl mo-
JIy4EHHUs COJEH.

I'mpponus conent.

JlaGopaTopHbie paboThI

1. VicnibiTanue pacTBOPOB KHUCIOT MHAUKAaTOpaMu. B3anMonelcTBHE METaNIOB C KHUCIOTaMHU.
B3aumopeiicTBue KUCIOT ¢ OKCHJIAaMU MeTalioB. B3aumopeicTBHe KUCIOT ¢ OCHOBAHUSIMH.
BzaumopaeincTBue KUCIOT € COMSIMH.

2. MctibITanne pacTBOPOB IIeNoYei MHANKaTopamMu. B3anMoaelicTBre menoueit ¢ consimu. Pasz-
JI0’KEHHE HEPACTBOPUMBIX OCHOBAHUH.

B3aumoneiictBue cosieil ¢ metamuiamu. B3zanmopaenctsue coneit aApyr ¢ apyrom. ['maponus co-
Jed pa3IM4HOro THUIIA.

@opMbI U MeTO/IbI KOHTPOJIA: aHATN3 U OI[eHKa JIA0OpaTOPHBIX padoT.

[IpakTrueckue 3aHATUA

KoHTposbHBIE pabOTHI
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CamocrosiTesbHasi padoTa 00y4arIMXcs
1. Oxkeunaspl u ux cBoiicTBa. ConeoOpa3yrolne u Hecoiaeoopasyromiue okcuibl. OCHOBHBIE,
aM(pOTEepHBIC U KUCIOTHBIC OKCUIBI. 3aBUCUMOCTh XapaKTepa OKCUIA OT CTENICHU OKUCIICHHS
o0pa3yroliero ero Metajia. XuMU4Yeckue cBoiicTBa okcuaoB. [Tomyuenue okcunos. (Cocras-
JICHUE JIOTUKO-AUJIAKTHYECKUX CTPYKTYp 11O TEME)
2. lucconmarus KUCIOT, OCHOBAaHUMU, COJIeH. Y paBHEeHUE THApon3a. FIOHHBIE ypaBHEHUS pe-
akuuid. YpaBHeHus dnekrpoiusa. (Pabora ¢ KHUToi, KOHCIIEKTOM. )
3. [loaroroBka pedepaToB u Mpe3eHTALNNA HA TEMBI:

e (CepHas KHCIIOTa — «XJI€0 XMMUYECKOH MPOMBIIIUIEHHOCTH.
Hcnonb30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUATUAX PA3TUIHOTO MPOPHIIS.
OKcubl ¥ CONU KaK CTPOUTENbHBIE MaTEPUAIIbI.
Hcropus rumca.
[ToBapeHHas cOJIb KaK XUMUYECKOE ChIPhE.

e  MHoronukuii KapooOHAT KalbLUA: B IPUPO/IE, B MPOMBIIIJICHHOCTH, B OBITY.
DopMbI U METOAbI KOHTPOJIS:

1. 3ammra pedepaToB U JEMOHCTpALIHSI TPE3EHTAIHI.

2. WupauBuayallbHBII OIIPOC 11O TEME.

3.IlpoBepka NUCbMEHHBIX 3a/IaHUM.

N B

Tema 2.6
XuMHYeCKHe peaKiu

Conep:xaHue y4eGHOr0 MaTepHaJa:

Jlexuun

1. Knaccupukanuss XuMu4YecKHX peakumii. Peakuuu coeanHeHus, pas3ioKeHus, 3a-
MmereHus, oomeHna. Karanurtnueckue peakuuu. O6patumble 1 HeoOpaTuMble peakuuu. I'omo-
TeHHbIE U T€TEPOTE€HHbIE peaKIIUNU. DK30TEPMUUYECKUE U SHIAOTEPMHUUECKHE peakiuu. TemnnoBoit
3P PEeKT XUMUUYECKUX peakuuil. TepMoXuMudecKkue ypaBHEHUs.
OKuCIANTEBbHO-BOCCTAHOBHUTEIbHBIEe peakiuu. CteneHb okucieHus. OKUCIUTENb U BOCCTa-
HOBNIeHHE. BoccTaHOBUTENb M OKUCIEHHE. METOoJ AJIEKTPOHHOIro OajaHca Ui COCTaBIICHMS
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUH.

2. CxopocTh XuMHYeCKHX peakuuid. [IoHsATHE O CKOPOCTH XMMHUYECKHX peakiuii. 3a-
BHUCHUMOCTb CKOPOCTH XMMHUYECKHX PEaKUUi OT pa3iuyHbIX (aKTOPOB: MPUPO/IbI PEarupyIOIINX
BELIECTB, UX KOHILIEHTPALUH, TEMIIEPATYPBI, IOBEPXHOCTH CONPUKOCHOBEHMSI U UCIIOJIb30BaHUS
KaTaJIn3aTOPOB.

OO0paTuMocTh XMMHYeCKHX peakuuii. OOpatuMbie U HEOOpaTHMbIE PEeaKUUU. XUMHUYECKOE
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paBHOBECUC U CIIOCOOBI €Tr0 CMCIICHMUA.

JlaGopaTopHbie paboThI

1. Peakuust 3amelieHus: MeIy ’Kelle30M B pPacTBOpE MeIHOro Kyropoca. Peakiuu, naymiue ¢ 00-
pa3oBaHUEM OCaJiKa, ra3a WM BOJbl. 3aBUCHMOCTbh CKOPOCTH B3aUMOAECHCTBUSI COJISIHOM KUCIIO-
ThI C METAJJIAMH OT UX MPUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIUHKA C COJISTHON
KHCJIOTOM OT €€ KOHIEHTPALMHU. 3aBUCUMOCTh CKOPOCTH B3aumoierictBus okcuaa meau(Il) ¢
CEpPHOM KUCJIOTOU OT TEMIIEPATYPHI.

@opMbI M METOIBI KOHTPOJISI: aHAJTIHN3 U OIIEHKA JJAO0OPATOPHBIX padoT.

HpaKTI/I‘ICCKI/Ie 3aHATUA

KoHTponbHbIe paboThI

CamocrosiTesibHasi padoTa 00y4ar0mMXCs
1. O0paTumocTh XUMHYECKUX peakumii. OOpaTMble 1 HEOOpAaTUMBIE PEAKLUU. XUMUYECKOE
paBHOBecHe U criocoObl ero cMenieHus. (Pabora ¢ yueOHUKOM- cOCTaBI€HHE KOHCIIEKTA)
2. CocTaBiieHHE OKUCIIUTEIBHO- BOCCTAHOBUTEILHBIX peakiun. (Pabora ¢ KHUTON, KOHCIICK-
TOM.)
DopMBbI U METOIBI KOHTPOJIS:

1. TlpoBepka NMCbMEHHBIX JOMAIIHUX PalOT.

2. 3amuTa pedepaToB u JEMOHCTPAIIHS TPE3CHTAITHIH.

w

Tema 2.7
MeTaJjabl H HEMeTAaJI-
JIbI

Conep:xaHue y4eGHOT0 MaTepuaJa:

Jlexuun
1. Meranabl. OcoOEHHOCTH CTPOEHMSI aTOMOB U KpHCTauioB. Pu3nueckrue CBOWCTBAa MeTal-
noB. Knaccudukanus MeTanioB Mo pa3iMyHbIM MpU3HaKaM. XMMHUYECKHE CBOMCTBA METAJIOB.
DNEeKTPOXUMHUYECKUH P HAIPsHKEHUH MeTalioB. MeTtaniorepmust.

O6ume crocoOb! noxydyeHus: metauioB. [lonstue o meramnypruu. [lupomeramnyprus,
TUAPOMETAJUTYPTHS U dJeKTpoMeTaTyprust. CIiaBbl UepHBIE U LIBETHBIE.
2. HemeTtaaabl. OCOOCHHOCTH CTPOEHUSI aTOMOB. HemeTaisl — mpocThie BellecTBa. 3aBUCH-
MOCTb CBOMCTB raJIOr€HOB OT UX nosioxeHus B [lepuonndeckoii cucteme. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHbBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTHU OT UX MOJIOKEHUS B PSATY JIEKTPO-
OTPULIATEIBHOCTH.

JlaGopaTopHble paboThI

1. 3akanka u ornyck cranu. O3HaKOMJIEHHE CO CTPYKTypaMH ceporo u 6enoro uyryHa. Pacmo-
3HaBaHUE Py Kele3a.

@DopMbl U METOAbI KOHTPOJISI: aHATIU3 U OIICHKA JJa00paTOpHOU pabOoTHI.
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[IpakTrueckue 3aHsATUA
1. TTony4yenwne, coOupaHue U pacrio3HaBaHUE ra3oB. PenieHne 3KCrepuMeHTAIBHBIX 33]1a4.
@DopMbI U METOIBI KOHTPOJISI: aHATN3 U OI[CHKA MPAKTUYECKON PabOTHI.

KoHTponbHbIE paboThI

CamocrtosiTesibHas padoTa 00y4yarommxcst
1. 3amuTa MeTamioB oT Koppo3uu. O6JIaCTH NPUMEHEHUS METAILIOB, CILIABOB.
(ITonroroBka pedepaTHBHBIX COOOIICHUN HA TEMBI:
e lcTopus nony4deHus U NpOU3BOACTBA ATFOMUHUS.
DNEeKTPOIUTUYECKOE MOTyuYeHUe U padhUHUPOBAHNUE MEIH.
Kuznb u nesrenbHocTs I, JIpBH.
Ponp MeTaiioB B UCTOPUU 4EIOBEYECKON LIUBHIIN3ALNH.
Hcropus oTedecTBEHHON Y€pHOU METAIUTYpIUH.
Hcropus oTedecTBEHHOM LIBETHOM METAILIIYPIUH.
CoBpeMeHHOE METaTypru4ecKoe NPOU3BOCTBO.
CrennanbHOCTH, CBSI3aHHBIE ¢ 00pabOTKON METaIOB.
Ponp MeTanioB 1 CIu1aBoB B HAYYHO-TEXHUYECKOM ITPOrpeECCE.
Koppo3ust MeTamioB U coco0bl 3aIUThl OT KOPPO3HH.
e HeprHble niK 01aropoHbIe ra3bl)
2. Iloarpynma rajJoreHoB, €e XapakTepUCTHKa, CBOMCTBa rajoreHoB. [loarpynmna kucinopoaa u
Cephl, UX AUTOTPOIHbIE BUnon3MeHeHus. [loarpynna yriepona. AncopOironHas cniocoOHOCTh
akTuBupoBaHHOTO yris. (IlogroroBka peepaTuBHBIX COOOIIEHUIT)
®opMBbI U METOIbI KOHTPOJIS:
1. ®poHTanbHBIN U UHIUBUAYAIBHBINA OIPOCHI.
2. 3amuTa pedepaToB U JEMOHCTpAIMS TPE3SHTALHH.

Jist XapaKTepUCTUKU YPOBHS OCBOCHHUSI y4eOHOI0 MaTepHaia UCIOIb3yIOTCS CIeAYIoIne 0003HAYeHNUS:

1. — o3HaKOMHTENbHBIN (Y3HaBaHHE paHee U3YYEHHBIX 0ObEKTOB, CBOWCTB);

2. — penpOyKTHBHBIH (BBIOJIHEHHE ACATEIBHOCTHU 110 00pa3ily, MHCTPYKIUH WIH O] PYKOBOJICTBOM)

3. — IPOYKTHBHEIH (TUIAHUPOBAHHUE M CAMOCTOSTEIIEHOE BHIITOJIHEHHUE JACITEIHHOCTH, pEIIeHUE TPOOJIEeMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3ALIMM YUYEBHOU JJUCIUTLIAHBI

3.1. TpeboBanusi K MUHUMAIBHOMY MaTE€pPHAILHO-TEXHUUECKOMY 00€CTICUCHUIO

Peanuzanus mporpaMMpl yaeOHON AMCIUIUIMHBI TIPEAINOaraeT HaJu4dnue TEOPEeTH-
YEeCKOTo yueOHOro KabuHeTa
O6opynoBaHKe TEOPETHIECKOTO YIeOHOT0 KaOuHeTa:
— paboyee MeCTO MPeToIaBaTels;
— TIOCaJI0YHBIC MeCTa 00y4Jaronuxcs (10 KOJIMYECTBY 00yJarOIIuXCs);
— TOCaJ0YHbIE MeCTa O0yJarmuxcs (B CHENUaTIn3upOBAHHON XMMHUYECKON 1a00-
paTopun);
— pa3IaTOYHBINA MaTepual Mo H3y4aeMbIM TEMaM.

TexHuueckue cpeacTa 00yUeHUs:
- HOYTOYK;
- XUMHUYECKast 1ad0paTopHsi, OCHAILICHHAs! HEOOXOIUMBIMU JJIs1 y4eOHOM JIeTeNTbHO-
CTH XUMHUYECKUMU PEAKTHBAMH U 000pyI0BaHUEM.

3.2. UndopmarrionHoe odecrieueHne 00yueHus

OCHOBHBIE UCTOYHUKH:

1. Opranunueckas xumusi: yuyeOHUK it ydammxcsa 10-11 xmaccoB o6mieo6pa3oBa-
TeJIbHBIX yueOHbIX 3aBeneHudt / [letkoB JI.A. — U3narenbctBo: ['ymManuTapHbIil uzna-
tensckuii nentp BJIAZIOC, 2012.
2. OO6mmas 1 HeopraHu4deckas xumus: yueoHoe mocooue/Jleancos B. B., Tamanor B.
M., lenucora U.A., [lpoBoBo3oBa T.U. — U3natensctBo: @enukc, 2013. — (DnekTpoH-
Has OmOnmoTeunas cuctema http://www.biblioclub.ru).
3. Xumusi: YueObHo-meToauueckoe nocooue. — M3narensctBo: KemepoBckuil rocy-
napctBeHHbI  yHHBepcuter, 2015. — (OmektponHas OuOnMoTeYHas CHCTEMa
http://www.biblioclub.ru).

JIONOJIHUTENbHBIE HCTOYHUKHU:

1. T'abpuensa O.C. bepeskun ILI1., YmakoBa A.A. KoHTpobHBIE U TPOBEPOU-
Hble paboTel. Xumus. K yueOnuky O. C. I'abpuensina «Xumus. 11». «poda», Mockaa,
2015ron. — 253 c.

2. I'abpuensn O.C.. [Iporpamma kypca xumuu s 8 — 11 kitaccoB 00111e00pa3o-
BaTEJIbHBIX yupexaeHuil. OCHOBHas 1IKoJIa, cpeaHss ( moJiHas) mKoia. bazoBelil ypo-
BEHb, TPOPIIBHBIN ypoBeHb. «JIpoday», Mocksa, 2008 roz. - 67c.

3. I'abpuensu O. C., KynmioBa A.B. TeTpaap 17s OlleHKH KauecTBa 3HAHUH 110
xumun. — M.: Jlpoda, 2015r. -110 c.

4. T'abpuensn O.C. Xumus 10 knacc. bazoBbiii ypoBens. «JIpoda», 2009 rox. —
215c.

5. Xumus. 11 kn. Korrponbabie 1 ipoBepouHbie paboTsl K yueouuky O. C. ['a6-
puensiHa «Xumus. 11 knace. bazoseiit yposenny / O. C. I'abpuensy, I1. H. bepe3skun, A.
A. Ymakoa u ap. — M.: JIpoda, 2010r — 110c.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOU

JUCLHATTIIMHBI

KonTponb u oreHka pe3yinbTaToB OCBOSHUS YU€OHOM JUCIMILIUHBI OCYIIECTBIIS-
eTcsl TpernoAaBaTesieM B MPOIEecce MPOBEACHUS YCTHOTO OMpOca, MUCbMEHHBIX paboT,
TECTUPOBAHUS, a TAK)KE BBHIMOJTHEHUS 00YyJalOIIUMUCS KOHTPOJIBHON pabOTHI.

OrneHka KauecTBa OCBOCHUSI Y4EOHOU MPOrpaMMbl BKIIIOUAET TEKYIIHI KOHTPOJIb
YCIIEBAEMOCTH U TIPOMEKYTOUYHYIO ATTECTALIMIO 10 UTOTAM OCBOCHUS JUCUUILIVHBI.

Texymuii KOHTPOJIb TPOBOJUTCS B (POpPME YCTHOrO OIPOCA, BBHITOJTHEHHS KOH-

TPOJILHOM pabOThI U TECTOBBIX 3aJIAHUU.

HpOMC)KYTOIIHaSI aTTccraniusi: B 1 CEMCCTPC 3a4CT U BO 2 CCMCCTpPC 110 OUCLU-

IUTMHE TPOBOAUTCS B U] PEpeHIIMPOBAHHBIN 3a4eT.

PesynbTarhel 00y4yeHus
(ocBOEHHBIE YMEHHsI, yCBOSHHBIE 3HAHYIS)

@DopMBI U METOJII KOHTPOJIS U
OLICHKHU PEe3yJIbTAaTOB 00yUEHHUS

Ymemo

-Ha3bIBaTh U3yUEHHBIE BEIIECTBA MO «TPUBHAIBHOW» HITH MEKIYHAPOTHON
HOMEHKJIaType;

-OIPEACNATh: BAJICHTHOCTh U CTETICHh OKUCIICHUS XUMHUYECKUX JIEMEHTOB,
TUT XUMUYECKOH CBSI3U B COSAMHEHUSX, 3aps/l MOHA, XapaKTep Cpebl B BOII-
HBIX PacTBOpPaX HEOPraHWYECKUX COCTUHEHUSX, OKUCIUTEND U BOCCTAHOBH-
TElb;

-XapaKTepU30BaTh: FJIEMEHTHI MaJIBIX TIEPUOAOB IO UX monoxeHuto B [ICXI;
o011Ke XHMHUYECKHE CBOMCTBA METAIIJIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB
OpPTaHUYECKUX U HEOPTAaHHMYECKUX COCTUHEHHIA;

-00BSICHATE: 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUSI; IPHU-
POy XHUMHYECKOU CBS3H (MOHHOW, KOBAJIGHTHOW, METAINTMYECKOH ), 3aBHCH-
MOCTh CKOPOCTH XUMHUYECKOHN PEAKITUH U TIOJIOKEHHSI XUMHUECKOTO PaBHOBE-
CHsI OT Pa3NIMYHBIX (PAKTOPOB;

-BBIMIOJTHATH XUMHYECKHUH SKCTIEPUMEHT IO PACIIO3HABAHUIO BAXKHEHUIIIUX Op-
TaHWMYECKUX U HEOPTaHUYECKHUX BEIIECTB;

-IPOBOJIUTH CAMOCTOSTEIILHBINA TOUCK XUMHUECKON HH(OPMAITUH € UCTIOJIB30-
BaHHEM Pa3INIHBIX HICTOUYHUKOB;

- UCIIOJIBb30BaTh HpI/IO6peTéHHBIe 3HaHHA 1 YMCHHA B HpaKTquCKOﬁ JACATCIIb-
HOCTH U HOBCGHHQBHOﬁ JKHU3HU.

3namo

-Ha3bIBaTh, OIPEIECIIATh, XapaKTEPU30BaTh BEIIECTBA, OOBSICHATH SABJICHHUS U
CBOWCTBA, BBIIIOJHATH XUMUYECKHUIA SKCIIEPUMEHT.

- BOKHEHIINE XUMUYECKHUE TOHATHS

-OCHOBHBIE 3aKOHBI XUMHUH.

-OCHOBHBIE TEOPUU XUMUH.

-Ba)KHEHUIIINE BEIIECTBA U MaTEpUaJIbl.

- hepeHIIMPOBAHHBIN HHIH-
BHUIyaJIbHBI TUCbMEHHBII
ompoc,

-CaMOCTOSTEIIbHAS TIPOBEPOYHAS
pabora,

-CaMOCTOSITeIIbHAS TIPOBEPOTHAS
pabora,

- TECTUPOBAHUE, TUKTAHT, TTUCh-
MEHHBIE TOMAIITHUE 3a0aHUI U
T.1I.

-CaMOCTOsTeNIbHAs! TPOBEPOYHAS
pabora,
-nudhepeHIIMPOBAHHbIN HHIH-
BUJlyaJIbHBII TMCbMEHHBII
ompoc,

- hepeHIMpPOBaHHBIN HHIH-
BHJlyaJIbHBII TMCbMEHHBII
ompoc,

s Texy1ero TeMaTuuecKoro
KOHTPOJISl M OIIEHKU 3HAHUM B
CHCTEME IIPENYCMOTPEHBI 3a4e-
ThI, KOHTPOJIbHBIE PaOOTHI.

-KOHTpOJIbHAS paboTa,

-3a4eT,
-3ay4er,
-3a4eT,
-KOHTpOJIbHAs padoTa.

21




