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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Ilesb ocBOEHUS AUCUUILINHBL: COPMHUPOBATH Yy CTYAEHTOB IIPOYHbIN (YHAAMEHT 3HAaHUH OCHOBHBIX
3aKOHOB MPUPOJBI M XMMUYECKON HAYKH JUIS YCBOCHHS MOCITEIYIOMUX 00menpopecCHOHATBHBIX U CIIEIH-
QJIHBIX AUCLUILINH; 00ECIIEYUTh I10JIHOE YCBOEHHE TEOPETUUECKUX OCHOB COBPEMEHHOM OpraHMYecKon Xu-
MUH; COPMHPOBATH HABBIKH BBIIOJHEHHUSI JaO0OPATOPHBIX OMBITOB IO CHHTE3y M MCCIENOBAHUIO (DU3HUKO-
XMMHMYECKHUX CBOMCTB OPraHMYECKHUX COCIUHECHHM.

3amaun:

- MOJIy4UTh Oa30Bble NPEJCTABICHNUS 00 OCHOBHBIX pa3jiesiaX TEOPETUUECKON M NPUKIIAJHOW XUMUH,
HUMETh IIPEJICTABICHUE O POJIM OOIEH U HEOPraHMYECKOW XMMHUHU B Pa3BUTUM TPAAULMOHHBIX U CO3JaHUU
HOBBIX OTpacyieil HayKU M TEXHUKH, MOJTy4EHUN XUMUYECKUX BEIECTB U3 MPUPOIHBIX OOBEKTOB WIH IyTEM
CHHTE3a, pallMOHAILHOM HCIIOJIb30BAaHUH MPUPOAHBIX OOTAaTCTB, OXpaHE OKPYKAIOLIEH Cpebl; N3YYUTh OC-
HOBHBIE ITOHSTHUSA U pa3zesbl 00IIel 1 HEOPraHUYEeCKON XUMHUU;

- BIIaJIeTh MHPOPMALIME O CTPOCHUHU aTOMOB, MOJIEKYJI, O TIPUHIIUIIAX OMUCAHUS XUMUYECKOHN CBSI3H;
YCTaHaBIIMBAaTh JIOTUYECKHUE CBA3M MEKIY IOJIOKEHHEM JIEMEHTOB B llepnonnueckoil cucreMe U XUMHYe-
CKMMHM CBOMCTBAMM BEILIECTB; HA OCHOBE TEOPETUYECKUX 3HAHUM OLIEHMUBATH BO3MOYKHOCTH IPOTEKAHUS TEX
VI MHBIX PEAKIIN;

- chopMupoBaTh HaBBIKKA PAabOTHI B XUMHUYECKOW JTaOOPaTOPHH, 3HATH MPaBHJIa OOPALICHUS C XUMHU-
YECKMMHU peakTHBaMU M MOCYJI0H; yMeTh JejaTb 000CHOBaHHbII BEIOOpP COOTBETCTBYIOIEIO METOJA UCCIie-
JOBaHUS JIJISl PEIICHUS TIPAKTUYECKUX 3a]1a4; YMETh CaMOCTOSTENILHO paboTaTh ¢ y4eOHOM, HaydHO! U crpa-
BOYHOM JIUTEpaTypOi, BECTH MH()OPMALIMOHHBIN MTOKUCK;

- W3y4YUTb OCHOBHBIC IIOJIOXKEHHUS COBPEMEHHOW TEOPETUYECKOW OPraHUYECKONM XWMWH; ITPUHLIAIIBI
KJ1accu(UKaluy OpraHMYeCKUX COEAMHEHHI; MMpaBHJla CUCTEMATUYECKOH, pallMOHAIBbHOW M TPUBHAIBHOM
HOMEHKJIATYpbl; OCHOBHBIE CIIOCOOBI IOJIYYEHHS OPraHMYEeCKHMX COEIMHEHUN pPAa3INYHBIX KJIaccoB, HUX
¢u3nyeckre U XUMHUECKUE CBOMCTBA, PaCIPOCTpaHEHUE B IPUPOJE M NIPUMEHEHNE; OCHOBHBIE MEXAHU3MBI
OpPraHMYECKUX PEaKIMi, MO3BOJISIIOIINE OOBACHATh NMPOTEKAHWE PEAKIMM, MpeicKa3blBaTh HaIpaBlICHUE
peakiMii U YCJIOBUS UX OCYLIECTBIECHHUS; METOJbl BBIJENEHHS, OYUCTKH U MJICHTU(UKALMN OPraHUYeCKUuX
COCIMHEHMM; KAYECTBEHHBIE PEAKLIUM Ha Pa3jJU4HbIC KJIACCHI OPraHUYECKHX COCIMHEHHM M OTACIIbHBIC
[IPEACTABUTEIH,

- copMuUpOBaTh YMEHHUS COCTaBIATH (OPMYJIbl OPraHUYECKMX COEAMHEHUN 110 Ha3BaHUAM H
Ha3bIBaTh BEIIECTBA IO CTPYKTYPHBIM (OpMYJIaM COTIACHO HOMEHKJIATYpe; ONpPeaeiTh NPUHAAICKHOCTD K
KJIACCY OpPraHWYECKHUX COECIMHEHUH; NPUBOAWTH YPAaBHEHMsI COOTBETCTBYIOIIMX XUMHUYECKHMX PpEaKLUH;
UCMOJb30BaTh 3HAHHUS MEXAHM3MOB OPraHMYECKUX peakUui JUIsi OOBSICHEHUS TNPOTEKAHUs PEeaKUUid U
Mpe/iCKa3aHus YCIOBUM MX MPOBEACHHUS; IOJIb30BAThCA XMMHUUYECKOM JIUTEpaTypoi (CrpaBOYHOM, Hay4yHO-
NEpUOIMYECKO M Jp.); MPOBOAUTh KAYECTBEHHBIC PEAKLUMU Ha pas3IMyHble KJACChl OPraHUYECKHX
COCIMHEHU M HX OTAEIbHBIE TIPEICTABUTENN; IPOBOAWTh KAYECTBEHHBIM JJIEMEHTHBIM aHAIMU3
OpPraHUYECKUX COEIMHEHUH; BHIOMPATh METOJbl BBIJCIEHHS, OYMCTKM M WACHTU(HUKAIMM OPraHUYECKUX
COCIUHCHUM.

2 MecTo TUCHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHONH MPOrpaMMbl

HucnunnuHa oTHOCUTCS K 6a30Boit yactu 6s10ka [l «{uctummuabl (MOTyTN)»

[IpepexBU3UTHI TUCIUIUTMHBL: Omcymcmayom

[ToctpexkBusutbl mucuumuubl: b1.J[.5.22 [luwesas xumus, b1.J[.b.29 Xumuueckue ocHO8bl
ouonoeuueckux npoyeccos, b1.J[.B.3 Buonoeuuecku axmuenvie u nuujesvle 0obasxu, bl.J[.B.5

Texnoxumuueckuii KOHmMpOJib HA np0u3eodcmee

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHHsl 0 IUCHUIJINHE

[Tpornecc n3yyeHHs TUCUMIUIMHBI HAIPaBJIeH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUEeHHUs



Kox n sHaumenoBauue
(bOpMHUPYEMBIX KOMITCTCHITHI

KOI[ 1 HAUMCHOBAHUC MHIHUKATOPA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs
10 AUCIUIUIMHE, XapaKTEepPU3YIOIue
sTansl GOPMUPOBAHMS KOMITETEHIIUI

OIIK-2 Cnoco0OeH MpuMeHATh
OCHOBHBIE 3aKOHBI U METOJIBI
HCCJIEIOBAHUI €CTECTBEHHBIX
HAYK JUIsl pEeIICHUs 33124
npodeccnoHaTBEHOMI
JESTEeITbHOCTH

OIIK-2-B-2 IlpumeHsieT OCHOBHbBIE
(HU3UKO-XUMHYIECKHE METObI
aHaym3a JUIs pa3paboTKH, a TaK ke
IKCTIEPTU3BI KAYECTBA CHIPHS U
TOTOBOM MPONYKLIUH

3HaTh:

- OCHOBHbIE 3aKOHBI U (HU3HUKO-
XUMHUUYECKHE METO/Ibl aHAIM3a IS
pa3paboTKH, a TaKKe IKCIEPTU3BI
Ka4ecTBa ChIPbsl U TOTOBOM
IPOJYKLIUU

Ymersn:

-IIPUMEHSTh OCHOBHBIE (DU3HKO-
XUMHUUYECKHE METO/Ibl aHAIN3a IS
pa3paboTKu, a TaKKe IKCIEPTU3BI
Ka4ecTBa ChIPbsl U TOTOBOM
IPOJYKLIHH.

Baajgern:

- TEXHUKaMHU U METOJIMKaMU
BBIINOJIHEHMSI PA3JIMUHbIX Ollepanuil
XUMHUYECKOI0 aHalu3a JJis
pa3paboTKH, a TaKkKe IKCIIEPTU3HI
KAaueCTBA ChIPbsl U TOTOBOI

MPOAYKIUH.

OIIK-3 Cnocoben
HCII0JIb30BaTh 3HAHUS
WHXEHEPHBIX IPOIECCOB MPHU
perieHnu npodeccHoHambHbBIX
3a/1a4 U HKCILTyaTaluu
COBPEMEHHOT0
TEXHOJIOTHYECKOTO
o0opyioBaHus U MPUOOPOB

OIIK-3-B-1 Ilpumensier 3Hanus
WH)KEHEPHBIX HayK B 00J1aCTH
HKCIUTYyaTalMl COBPEMEHHOTO
TEXHOJIOTMYECKOTro 000py10BaHus,
npuOOPOB U MEXAHU3MOB,
UCTIOJIB3YEeMBIX B HHIYCTPUHU
NUTAHUSA

3HaTh:

- OCHOBHbIE 3aKOHOMEPHOCTHU U
YCIIOBUS NPOTEKaHUS XUMUYECKUX
IIPOLIECCOB

YMmerb:

- IPUMEHSTH METOJIbI PEIICHUS
npogeccuoHaIbHBIX 33a4 B
WHIAYCTPHUH MMATAHHUS

- aHAJIM3UPOBATh U 00padaTHIBATH
IIEPBUYHBIN KCIIEPUMEHTAIbHBIN
Mmarepua,

- HCII0JIb30BAaTh B IPAKTUUYECKON
JEATENBHOCTH CIIELUAIN3UPOBAaHHBIE
3HaHUA (PyHIaMEHTaIbHBIX Pa3/IeoB
JUISl OCBOCHUS XMMUYECKHUX U
TEXHOJOTMYECKUX MPOIIECCOB,
MIPOUCXOJAIIMNX IIPU IPOU3BOJCTBE
MPOAYKTOB MTUTAHHS

Baajgern:

- HaBBIKaMHU TEOPETHYECKOT0 U
9KCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS
B IpoheccHoHaIbHOM 1€ TENbHOCTH.

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI

4.1 CTpykKTypa IUCHUATINHbBI

OO1ast TPYA0EMKOCTh AUCITUTUINHBI COCTABIISACT 7 3a4eTHBIX eauHMIl (252 akaJleMUYECKUX Jaca).

TpynoemMKocCTs,
Bug pabotst aKaJIeMUYECKHUX YacoB
1 cemecTp 2 ceMecTp BCET0O
O011asi TPYI0EMKOCTH 108 144 252




TpynoeMKoCTb,

Bun pabotst aKaJIeMHUYECKHIX 9acOB
1 cemectp 2 ceMecTp BCETO
KonrakTHasi pabora: 11,25 11,5 22,75
Jlexmum (JI) 6 6 12
ITpaktuueckue 3ansatus (113) 4 4
Jlaboparopusie pabots (JIP) 4 4
Koncynpranuu 1 1 2
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,5 0,75
CamocrosiTe/ibHas1 padoTa: 96,75 132,5 229,25
- 8blNOJIHEHUe KOHMPOoabHoU pabomsl (KonmpP); +
- camocmosmenvbHoe usyienue pazoenos (Xumuueckas cea3v,
cmpoenue u ceoticmea moaekyi; OCcHo8bl XUMU4ecKou mepmo-
ounamukuy, OCHOBbI 21eKMPOXUMUYECKUX npoyeccos Xumusl
aniemenmos, I anoeenonpouszeoouvie yeneo0opooos; Cnupmul u
¢heronvl, npocmoie 3¢upvl; Azomcodepoiicawue opeanuieckue co-
COUHEHUS: AMUHBL U HUMPOCOCOUHEHUSL),
- camono02omoeKka (npopabomxa u nogmopenue 1eKYuoOHHO20
Mamepuana u Mamepuaia y4eoHuKo8 u y4eOHvix nocooutll,
- N0020MOBKA K 1aO0PAMOPHbIM 3AHAMUSIM.
Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHnpoBaHHbIi 3a4eT)
Paznensl aucuuInHbl, 3ydyaemeie B 1 cemectpe
KommnuaectBo yacos
Ne ayJIUTOpHAast
pasena HaumeHnoBanue pa3aenon BCero aGora BHeay/I.
T 113 | P pabora
1 (OCHOBHBIE IOHATHUS ¥ 3aKOHBI XUMHUH 8 1 - - 7
Crpoenue atoma u Ilepnoanueckuii 3akon J[.1. 6 1 i i 5
2 MeHneneeBa
3 XUMHUYECKas CBsI3b, CTPOCHHUE U CBOHCTBA MOJICKYJT 8 - - - 8
4 OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH 10 - - - 10
5 XMMHYECKasi KHHETUKA U XUMHUYECKOE PABHOBECHE 10 1 - - 9
6 PacTBopbl 16 2 - 2 12
7 OKHCINUTENbHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI 10 1 - - 9
8 OCHOBBI DJIEKTPOXUMHUYECKUX TTPOIIECCOB 10 - - - 10
9 XUMHS JIEMEHTOB 30 - 2 28
Uroro: 108 6 4 o8
Pazensl qUCHUIUTNHBL, U3yd4aeMble B 2 ceMecTpe
KommuaecTBo yacos
No ayaAuTOpHAas
pasena HaumenoBanwe pa3aenon Beero AGoTa BHEay/I.
T 13 | 1P pabota
1 Teopernyeckrue NPEACTABICHHUS B OPTaHWYECKON XH- 20 1 2 - 17
MU
2 [penenbHbie U HEMPEICTbHBIC YTIIEBOIOPOIbI 18 1 - - 17
3 ApOMaTHYECKHE YTIIEBOAOPO/IBI 16 1 - - 15
4 [anoreHONpon3BOIHBIE YTICBOAOPOIOB 14 - - - 14




KonnuectBo yacoB
Ne HanmMenoBanwme pasnenoB ayauTopHas BHEay/I.
paznena BCETO pabora
T 13 | P pabora
5 Coupthl U PeHOIIBI, TPOCTHIE FPUPHI 14 - - - 14
6 ATBAEruibl 1 KETOHBI 14 1 - - 13
7 KapOoHOBBIE KHCIIOTBI M UX TIPOM3BOIHBIC 14 1 - - 13
8 A3zoTcoaepKaliue OpraHnuecKue COeTMHECHHUS: 12 - - - 12
AMHUHBI ¥ HUTPOCOE THHEHUSI
9 Buoopranudeckue CoeTuHEHHs 22 1 2 - 19
Uroro: 144 6 4 - 134
Bcero: 252 12 | 4 4 232

4.2 ConepxxaHue pa3jiesioB AUCHUNIHHBI
4.2.1 Copep:kanue pa3aesioB JUCHHUILIMHBI, H3y4aeMbIX B 1 ceMecTpe

1 OcHOBHBIE MOHATHSA U 3aKOHBLI XHMHHU

MecTo XMMUHM B CUCTEME €CTECTBEHHbIX HayK. COBpEMEHHbIE HalpaBJiCHUS Pa3BUTHS XUMUYECKON
Haykd. Xumuudeckas Gopma ABukeHus marepud. OCHOBHbIE XMUMUUYECKHE TMOHSTHS: aTOM, MOJIEKYysa, Mpo-
CTO€ BEIIECTBO, XUMUUYECKOE COCAMHEHUE. XUMUYECKUN 3J1eMeHT. AToMHas Macca. MoliekyisipHas mMacca.
Monb, MonsipHas Macca, MOJISIpHasi KOHIEHTpaLKs BEIIECTBA.

OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO YY€HHMs. 3aKOHBI: COXPAHEHMS, KPATHBIX OTHOIICHHI,
MIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIEHUH. 3aKOH ABOrajpo. DKBUBAJIECHT U 3aKOH AKBHUBaJeHTOB. [lo-
HATHE O XMMHYECKOH cucteme u crocobax e€ onucanus. daza, KOMIOHEHT. | OMOTeHHbIE U TE€TepOTeHHBIE
cucteMmbl. ODYHKIIMHA COCTOSIHHUS M MapaMeTpbl COCTOSHUS CUCTEMBI. ['a30Bbie cucTeMbl. ['a30BbIe 3aKOHBI.
WneanbHbiil Ta3. YpaBHenue Menneneea — Knaneiipona. IlapunanbHoe naBieHue raza B CMeCH, OTHOCH-
TeIbHAs IJIOTHOCTH Ta30B. JKUAKNE CUCTEMEL.

2 CtpoeHue aToMa M EPHOANYECKHUI 3aKOH

DKclepUMeHTalIbHbIE OCHOBBI COBPEMEHHOM TEOpUH CTPOEHHUs aToMa. SIApo U 31eKTpoHHas 000J104-
ka. JlyanusMm B NMOBEJICHUH MUKPOYACTHIL. BOIHOBAsI MpUpoOa 3JI€MEHTAPHBIX YaCTHULl. Y paBHEHHE i€ bpoii-
75, IpUHIMI HeomnpeneneHHocTH ['eiizen6epra. Atom Bojopoja. KBaHToBOMeXaHMUECKash MOJEIb aToOMa.
OnnoonexktponHblil atoM. BomHoBoe ypaBHuenue [llpeaunrepa. KBantoBbie unciia. CMBICT KBAaHTOBBIX YH-
cell. ATOMHbIE OpOMTaIN. DHEPreTHUECKUEe YPOBHHM 3JEKTPOHA B OJIHOAIEKTPOHHOM aToMe. MHOrosniex-
TpoHHbIN atoM. [Tpunuun [Taynu u eMKocTh 1eKTpoHHBIX o0osiouek. [IpaBuino XyHaa v MOpsI0K 3amoIHe-
HUS aTOMHBIX opOuTtasneid. [IpuHiun HanMensiueit sHepruu. [Ipasuno KneukoBckoro. CTpoeHHe 31€KTPOH-
HBIX 000JI04eK 371eMeHTOB. [lepnoanyHOCTh CTPOEHUSI ANIEKTPOHHBIX 000siouek. [loTeHnansl HOHU3aUU U
CPOACTBO K 3JIEKTPOHY aTOMOB, PaJNYChl aTOMOB M MOHOB B 3aBUCHUMOCTH OT IIOJIOKEHHS DJIEMEHTA B IIe-
PHOINYECKON cucTemMe. DIEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB.

Cymnocts [leprnoanueckoro 3akoHa. CoBpemeHHas nHTepnperanus [leprogudeckoro 3akoHa. Tu-
MUYEeCKUe 31eMeHThl. V3MeHeHne BakKHEHWIINX CBOMCTB 3JIEMEHTOB IO TpyMNaM U MepuojaaM Nepuoanye-
ckoii cucteMsl. O0mieHayuHoe U punocodcekoe 3Hauenue [lepuoanyeckoro 3akona Jl. . Menneneena.

3 XumMnueckasi CBfi3b, CTPOCHUE U CBOMCTBA MOJICKY.JI

BsaumopeiictBue aromoB. [Ipuunnbl 00pazoBaHus XUMU4YecKoi cBsi3u. [Ipupona xumMudeckoi cBs3H.
Monekyna Bogopoaa U MeTobl ee onucanusi. Meron BaneHTHbIX cBsizeil (BC). IlepekpriBaHue aTOMHBIX
opburaneii, 6- U M-CBA3M, MOPSAOK (KPAaTHOCTh) CBSI3U. XapaKTEPUCTHUKU XMUMHUECKON CBSI3U — HHEPrus,
mHa, nonspHocTs. Merog BC u rubpunuzaius opOutaneil. BanentHoe cocrossHue atoma. KoBaneHTHas
CBA3b B MHOIOATOMHBIX MOJIEKyJax. JOHOpHO-akuenTopHoe B3aumojencTBue. HampaBieHHOCT U HacChI-
[IIaEMOCTh XUMHUYECKOW KOBaJCHTHOW CBs3M. OCHOBHBIE MOJOXEHHS METOJAa MOJEKYJSPHBIX OpOHUTasei
(MO) B mpubmmxenun JIKAO.

MexxMoneKkyIsspHbIe B3auMOJeUCcTBUs. Bonopoanas cBsA3b ee mpupoja U dHeprus. BiusHue Bono-
pPOAHBIX CBA3€W Ha cBoMcTBa BemecTB. Cuibl Ban-aep-Baanbca. OpueHTanimioHHOE, MHAYKIIMOHHOE U U C-
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MEPCUOHHOE MEKMOJIEKYJISIPHOE B3aUMOJCUCTBUA. POJIb MEXKMOJIEKYIISIPHBIX B3aUMOJCHCTBUNA MPHU MPOSIB-
JIeHUHN PU3UKO-XUMUYECKUX CBOMCTB BEIIECTB, SIBJICHHUI caMOCOOPKHU OMOIIOTHYECKUX MOJIEKYIL.

Tunbr xumMudeckoit cBszu, Metoasl BC u MO, rubpuausanus 3JeKTPOHHBIX 00JaKoB, HAINpaBlICH-
HOCTb KOBAJICHTHOM CBsI3H, (hOpMa MOJIEKYII.

4 OCHOBBI XUMHYECKOIH TePMOANHAMHKH

OHepreTuyeckue XapakTepUCTUKU XUMHUYeCKUX peakuuil. IlepBoe Hauano tepmogunamuku. [Ipe-
BpallleHUs SHEpPruu U paboThl B XUMUYECKHUX Ipoueccax. Tepmoxumus. [lonarue 06 sHTanbnuu. DHI0- U
IK30TepMHUUECKHEe peakinu. 3akoH ['ecca. CTaHAapTHOE COCTOSIHUE U CTaHIAPTHASI SHTAIBINS 00pa30BaHUS
BemlecTBa. PacueTsl TemnoBbix 3 dekToB peakiuii. Bropoe nHayano tepmoannamuku. [loHstue sHTponuu.
OrneHka 3HaKa U3MEHEHUS SHTPONHMHM B XUMHYECKUX peakuusax. JHeprust [mO0ca. YMeHbIIeHHEe SHEPrHU
['nO6ca kak TepMOAMHAMUYECKUN KPUTEPUN BO3MOKHOCTH CaMOIIPOM3BOJILHOTO MPOTEKaHHUS Mpoliecca B
3aKpBITHIX cucTeMax. CtannapTHoe u3MeHeHue sHeprun [ mb0ca B peakiuy. 3aBUCUMOCTb U3MEHEHHS SHEP-
run ['ub6ca oT Temmneparypsl, AaBlIeHUS U KOHUEHTPALUU pPearupyoomux BemecTB. Poib SHTaAIBNUHHOTO U
SHTPONUIHOTO (PaKTOPOB B OINPEACIICHUH HAIPABJICHUS IIpoIiecca.

5 Xumuyeckass KHHETHKA U XUMHYECKOe paBHOBeCHE

CKOpOCTh XUMHUECKOW peakIny U (HaKTOPHI €€ OTpeIeNIoNnue. 3aBUCUMOCTh CKOPOCTH PEAKIIHU OT
KOHIIEHTpaluu peareHToB. Kunetnueckoe ypaBHeHue peakuuu. [lopsnok peakuuu, I[Ipasuno Baut-T'odda.
KoHcTanTa ckopocTH peakliuy U €€ 3aBUCUMOCTb OT TEMIIEpaTypbl. DHEPrusl akTUBALUU. Y paBHEHUE Appe-
HUyca. DHepreTuyecKas auarpaMMa peakuuu. [lonsatue o mexannsme peakuui. MOJEKYyISIpPHOCTh PEAKIIUH.
Karanu3 u xatanuzaropsl. UTHTMOUTOPBI 1 MHTUOUPOBAHUE.

Xumnueckoe paBHoBecue. OOpaTtumble 1 HeoOpaTUMble XUMUYecKUe peakiui. CocTosiHIe paBHOBE-
CHS M IPUHIUI MUKPOCKOIIMYECKON 00paTUMOCTH peakuuu. Kunetnueckuil 1 TepMOAMHAMUYECKUH MOJX0-
Ibl K OITMCaHMIO XMMUYECKOro paBHOBecHs. KOHCTaHTa XUMHUECKOr0 paBHOBECHSI U Pa3IMUHbIE CIIOCOOBI ee
BbIpakeHHs. CBsA3b KOHCTAHThl XMMHUECKOI0 PABHOBECHUS CO CTAHAAPTHBIM M3MEHEHUEM 3Hepruu [ 'ndoca.
CMmenieHre XMMUYECKOro paBHOBecUs ITpu U3MeHeHnH ycinosuil. [Ipunmun Jle larense.

6 PacTBopsI

Peakimonnas cucrema, xummuueckasi peakius. [lonstue pactBopa. O0IIHe CBOWCTBA pealbHBIX pac-
TBOpOB. Buapl pactBopoB. CriocoObI BBIpaKEHUSI KOHIIEHTPAIlMM PACTBOPEHHOTO BEIIECTBA B PacTBOpE.
ConpBaranus u e€ Mexanus3M. TermoBoit 3¢ ekt pacTBopenus. PactBopeHue ra3oB, KpUCTATIUYECKUX Be-
LIECTB, KUAKOCTEN B BoJe. HeHachleHHbIE, HACBILLIEHHBIE, TIEPECHIIEHHBIE pacTBOphI. [Ipon3Benenue pac-
TBOPUMOCTH. DJIEKTPOIHUTHl M HEIIEKTPOIUTHL. DIEKTPOJUTHUYECKAsT TUCCOIHAIUS KHUCIOT, OCHOBAaHUH,
CPEAHUX, KUCIIBIX U OCHOBHBIX COJIEM C TOUKH 3PEHUS TEOPUU AIEKTPOJIUTHUYECKON auccounanuu. Hampas-
JIeHUsT peakiuii moHHOro oOMeHa. CraOble ANEKTPONUTHI, KOHCTaHTA JUCCOILMAIMU. 3aKOH paz0aBiIeHUS
OctBanpaa. CunbHBIE AMEKTPOIUTHL. CTENeHb TUCCOUAIU. AKTUBHOCTh MOHOB M MOHHAS CHJIa. DJIEKTPO-
JUTUYECKas AUCcolManus BoJbl. Bogopoanslii moka3arenb. KUCIOTHO-OCHOBHBIE HHAUKATOPHI U MEXAHU3M
ux aevctBus. ['maponus u Buabl ruaponausa. CTeneHb U KOHCTaHTa THAPOIIU3a.

XapakTepucTuka KOOPJAWHAIMOHHBIX COSAMHEHHI, UX ToNyueHue, kiaccudukarus. Kommiekcooo-
pasoBarelnb M JUTaHabl. BHENIHS 1 BHYTpEHHSST KOOpAUHAIMOHHBIE chephl. KoopauHannonHoe 4ucio, 3a-
BHCHMOCTh KOOPJAMHAIIMOHHOTO YUCIA OT 3apsifa M paguyca KOMILIeKcooOpa3oBarens. PaBHoBecHs B pac-
TBOpaxX KOOPAMHAIIMOHHBIX coequHeHui. OO0mIue U cTyrneHyaTble KOHCTaHThl ycroiunBocTi. Homenknatypa
KOOPJIMHAIIMOHHBIX COCTUHEHHI. 3HaUeHNEe U TPUMEHEHHUE PeaKIMii KOMITJIEKCOOOpa30BaHUS U KOOPIUHA-
[IUOHHBIX COCAMHEHUN B HAyKe, TEXHUKE U OMOJIOTHH.

7 OKMCINTEIBbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI

OKI/ICHI/ITCJIBHO-BOCCTaHOBI/ITeJIBHLIe peaKL[I/II/I. Tunsr OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ.
Mertoap! mogoopa kodduimeHToB. OKUCIUTENN U BOCCTAHOBUTENIN. DKBUBAJICHTHI OKUCIIUTENICH U BOCCTa-
HOBHTGHGIZ. BHI/IHHI/IG cpez[H N BHCIHIHHUX yCHOBI/Iﬁ Ha xapaKTep OKHUCJIIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaK-
LM,

8 OCHOBBI 2JIEKTPOXMMHUYECKHUX MMPOLECCOB
MexaHu3M BO3HUKHOBEHUS IEKTPOJHOIO NOTEHLIMAlAa Ha TPaHULIE MeTalll - pacTBop. CTaHAapTHBIE
ANEKTPOAHbIE TOTEHIUANBI, UX U3MEPEHUE C IIOMOIIBIO BOJOPOAHOIO 3eKTpoaa. YpaBHenue Hepuera. Psn



HanpspkeHud MmetayuioB. CTaHAAapTHBIE OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIE IOTEHIMANBI, HalpaBiIcHHE
npotekanus OBP.

["anibBaHMYECKHE 3JIEMEHTHI KaK UCTOYHUKH AJIEKTPUUECKOW SHEPruu. DIEKTPOJBUKYILAS CUia, €€
cBs13b ¢ dHepruei [ mo0ca. KoHeHTparimoHHbIC 2IEMEHThI. AKKYMYJISATOPBI.

DJIEKTPOIN3 PACTBOPOB M PACILIaBOB BemlecTB. Hampshkenue pasznoskeHus u nepeHanpspkenue. Ilo-
PAIOK pa3psiIKM MOHOB Ha AJIEKTPOJAax. DIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KonudecTBeHHbIE 3aKOHO-
MEPHOCTH 3JIeKTpoiau3a (3akoHsl Papazes). [I[pumenenue anexkrpoinsa.

9 Xumus 3JIeMEHTOB

Beeoenue ¢ neopzanuueckyro xumuio

PacnipocTpanenne XMuMHYECKHX AJIEMEHTOB B KOCMOCE M 3eMHOU Kope. PacmipoctpaneHHble, peakue,
paccesiHHbIe, 0JaropojaHbIe, paJlOaKTUBHBIE, HCKYCCTBEHHBIC 3JIeMeHTHI. [IpocThie BeliecTBa, MepuoaAnY-
HOCTb B MU3MEHEHUHU MX CBOWCTB. B3auMoJelcTBHME NMPOCTBHIX BELIECTB C KUCIOTaMH, IIEJIOYAMU U BOJOM.
bunapusie coenquHeHus (OKCUIbI, XaIbKOT€HUIbI, TUIPUIBI, HUTPUIBI), 3AKOHOMEPHOE U3MEHEHUE KUCIIOT-
HO-OCHOBHBIX CBOWCTB OJHOTUIIHBIX OMHAPHBIX COeAMHEHHH. KHUCIOTHO-OCHOBHBIC CBOWCTBA. Tpexaie-
MEHTHbBIEC COEIMHEHUS - THAPOKCHUIBI (KUCIOTHI, OCHOBaHUs, aM(OJIUTHI, cOJH). bronoruueckast posib XuMu-
YECKUX AJIIEMEHTOB.

Xumun S — anemenmos

OO0mias xapakTepuCTUKa S-3JIEMEHTOB: JIEKTPOHHOE CTPOEHUE aTOMOB, 3aKOHOMEPHOE M3MEHEHHE
CBOMCTB B MIOATpyMNax.

DJIEMEHTHI TiepBo# rpymmbl. Haxoxxaenue B npupoie, noayyeHrue MpoCThIX BEIIECTB, UX OTHOILICHUE
K HEeMeTaJuiaM, Boje, kuciotaM. OKCubl, NEPOKCHUIBI, TUAPOKCHUBI, conu. [lonyuenue ruapokcuia HaTpust
Y KaJbLIMHUPOBAHHOM coAbl. [I[puMeHeHNe MIeIOYHBIX METAIUIOB M MX BaXKHEUIINX COCTUHEHUH.

DJIEMEHTHI BTOpo rpynnel. Haxoxaenue B mpupoe, NoJydeHUe IPOCThIX BEUIECTB, UX B3aUMOCH-
CTBHE C HEMETAJUIaMH, BOAOM, KACIOTaMH W 1ienoyaMu. Heramenas u rameHas u3Bectb. KeCTKOCTh pHU-
POIIHBIX BOJI, METO/BI YCTPaHEHUs KeCTKOCTH. [IprMeHnenne Oeprins, MarHus U IeJI0YHO3EMENIbHBIX Me-
TAJJIOB U UX BOXKHEUIINX COEAUHEHHI

Xumusn p-anemenmos

Bonopon. OcoGenHocTr BOAOPOa U €ro MECTO B MEPUOINYECKON cucTeme. PacipocTpaHeHHOCTh Ha
3emiie U B KOCMUYECKOM IpocTpaHcTBe. M30Tonbl Bonopoaa. CTpoeHue, CBOMCTBA U MOJYyYE€HUE MPOCTOTO
BemiecTBa. CoenHEHUsT BOJOPOIa - THAPUILI, UX Kiaccudukanus u cBoiicTBa. [Ipumenenue Bomopoaa u
TUAPUJIOB.

[anorensl. OO0mIas xapakTepUCTHKA 3JIeMEeHTOB. DTOp, ero 0co00e MECTO cpeau ranoreHoB. CBOMCT-
Ba (hTOpa, MPUUYUHBI €T0 BBHICOKOW peakimoHHON criocobHocTH. CoenuHeHus ¢pTopa - GTOPOBOIOPOI, TUIa-
BHUKOBasi KUCI0Ta, GTOpUIbl - ux cBoiicTBa. [lomyuenune u npumeHneHue GTopa U €ro COeAMHEHHI. XJop,
OpoM, HOJI - DIIEKTPOHHOE CTPOCHHE aTOMOB M CBOMCTBA 3JeMeHTOB. Haxoxnenue B npupoae. CTpoeHue u
CBOMCTBA MPOCTHIX BEIIECTB, N3MEHEHHE OKUCIUTEIHLHON U BOCCTAHOBUTEIBHOM CITOCOOHOCTH, TUCTIPOIIOP-
[IMOHMPOBAHKE B BOJIE U IeNovax. B3aumoaelicTBrUe TaJOTeHOB C BOJOPOJIOM, CBOMCTBA ra3000pa3HBIX ra-
JIOTEHOBOIOPOIOB. ['alOT€HOBOOPOHBIC KUCIOTHI, UX CHJIA U OKHCIUTEIHPHO-BOCCTAHOBUTEIbHBIE CBOMCT-
Ba. ["ayoreHunipl: 3aKOHOMEPHOCTH U3MEHEHHSI MX CBOMCTB IO MEpUOJaM, IpyINmaM U CEMENCTBaM 3JIeMEH-
ToB. CoeIMHEHUS B TIOJIOKUTEIIBHBIX CTEMEHSIX OKUCICHHS (OKCHJIBI, KUCIOTHI U COJIN), U TEPMOIMHAMMY €-
CKasl YCTOMYUBOCTh, OCHOBHO-KHCJIOTHBIE U OKHCJIHMTEIIbHO-BOCCTAaHOBUTENbHBIE CBOMCTBA. [lonmyueHue u
MIpUMEHEHHE XJIopa, Opoma, Ho/1a M UX BaKHEHIINX COEeAMHEHUH.

p-OaemMenThl VI rpynmnbl. KHCI0poa 1 XanbKOTeHBI.

OO0mias XxapakTEePUCTHKA dJIEMEHTOB. DJIEKTPOHHOE CTPOSHUE aTOMOB, SJIEMEHTHI THITUYECKUE U TI0JI-
HBIE JIEKTPOHHBIE AaHAJIOTH. 3AKOHOMEPHOE U3MEHEHUE CBOMCTB.

Kucnopon. Crpoenune aroma n monekyinsl O2. PacnpocTpaHEHHOCTh, IPUPOAHBIE COETUHEHUS, T10-
Ty4eHHUe, OKUCIUTENbHAs aKTUBHOCTD, IPUMEHEeHHEe Kuciopoaa. O30H: 00pa30BaHNUE U CTPOCHHUE MOJIEKYJIIbI
¢ mo3unuii Meroga BC, momydeHue, OKHCIUTEIbHAs aKTUBHOCTh, mMpuMeHeHue. [Ipobaembr “O30HOBOTO
cios” B JKM3HEAEATENbHOCTH uenoBeka. [lepokcu Bogopoaa: CTpOCHHUE MOJEKYIIbI, CBOMCTBA, MOIyYCHHE,
npuMeHeHue. [lepokcuapl, Hagnepokcuasl, 030HUABbL. [Ipumenenue.

Cepa, cenen, Temnyp, nojsonuil. [lpuponnsie coequnenus. CoctaB U CTPOEHUE MPOCTHIX BEHIECTB.
Annorponus cepbl. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA NMPOCTBIX BEIIECTB, B3aUMOJEHUCTBUE C
BOJIOM, KUCJIOTaMU U 1ienoyamMu. B3aumopeiicTBue cepol, ceieHa U TeJulypa ¢ BOJAOPOJIOM, COIMOCTABIICHUE
CTPOCHHS U CBOMCTB XaJIbKOreHH10B. Cynb(Quabl METAIJIOB: KJIacCU(pUKALUS 10 OTHOUICHUIO K KUCIOTaM U
BOJIE, TUJIPOJIU3.




CoenuHeHUs Cephl, CeleHa W Te/UTypa B TMOJOXXHUTEIBbHBIX cTeneHsx okucieHus. Oxcun cepsl (IV):
MOJIy4eHHUE, CTPOCHHUE MOJIEKYJIbI, paCTBOPUMOCTh B Bojie. CepHHCTas KUCI0Ta U ee colnu. OKUCIUTENbHO-
BOCCTAaHOBUTENbHBIE cBOMcTBAa. ComocTaBieHue cBOMCTB coenuHenuit cepwl (IV), cenena (IV), mononus
(IV). Okcun cepsi (IV), ero crpoenue B ra3o00pa3HOM, KUAKOM U TBEPAOM COCTOSIHUSAX, MOJy4EHHUE, B3au-
MozelcTBre ¢ Bojoi. CepHasi KMCIIOTA: MOJIy4€HHE, BOJOOTHUMAIOUINE U OKUCIIUTENbHbIE cBolcTBa. Conn
cepHoii kucioThl. CorocTaBiieHne CBOMCTB CoeAMHEHUH cephl (+6), cenena (+6), Temrypa (+6). CocraB u
HanboJiee XapakTepHbIE CBOMCTBA MOJUCEPHBIX KUCIOT (“‘0jieyM”), THOCEPHOW KHCIOTHI M THOCYNb(]ATOB,
HaJIcepHOM, PTOp- U XJI0pCcynbhoHOBON KUCIOT. [IprMenenue cepol, celieHa, Telypa U UX BaKHEHIINX CO-
€IMHECHUM.

P-DAEMEHTBI ISTOW FPYIIIHL.

DJIEKTPOHHOE CTPOEHUE aTOMOB U 00111asi XapaKTEPUCTUKA CBONCTB.

A3ot. HaxoxaeHnue B npupoje, NoJydyeHHe U CBOWCTBA MPOCTOrO BellecTBa. TepMOAMHAMUKA U KH-
HETHKa B3aUMOJAEUCTBUS a30Ta ¢ BOAOpoAaoM. CTpoeHue MOJIEKyJIbl aMMUAaKa, €r0 CBOMCTBA B JKUJKOM, I'a-
3000pa3HOM M PAaCTBOPEHHOM COCTOSIHMSIX. ['MIpOKCHI aMMOHHS M COJM aMMOHHUA. AMUHOKHUCIOTHL. Hut-
pUAbL, aMUJIbl U UMUABL. [ UApa3uH U THIPOKCUIIAMHUH: COCTaB U CTPOEHUE MOJIEKYJI, CBOMCTBA.

Oxkcufipl a30Ta: COCTaB U CTPOCHUE MOJIEKYJ, TOMyYEeHUE U CBOMCTBA. A30THCTasi KUCIOTa U €€ COJIH
HUTPUTBHI, UX MOITYYEHHUE U CBOMCTBA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTb.

A3OTHasi KUCJOTA: MOJY4YeHHE, OKHCIUTENIbHbIE CBOICTBA, B3aMMOJCHCTBIE C METaulaMd M HeMe-
tamtamu. “Tlapckas Boaka”. Hutpartsl, ux KiacCH(UKAIUS 110 TPOAYKTaM TEPMOJTH3a.

A30TUCTOBOJIOPO/IHASL KUCIIOTA U ee conu (a3uabl). [IpuMeHeHne a30Ta U ero BaKHEHIIUX COeANHE-
HUN. A30THBIE yTOOpEHUS.

®ochop. Haxoxnaenue B mpupoae. [lonyuenue, amioTponHsie MoaudUKaMKU U CBOMCTBA MPOCTOTO
BemectBa. @ocduH, ero nmoaydeHue u cBorcTa, audochun, Gochuasr Mmetammio. Okcuabl hocdopa: moy-
YeHHe, COCTaB MOJeKyl, oTHomieHue kK Boae. docdopuoBatucras, docopuctas u hocPopHble KUCIOTHI
(cocTaB U CTpOEHUE MOJIEKYJ, OJy4YEHUE, TUCCOLUALUS, OKUCIUTEIbHO ~-BOCCTAHOBUTEIbHBIE CBOMCTBA) U
ux comu. Coenunenue ¢ochopa ¢ ramorenamu. [Ipumenenue dochopa U ero BaKHEHIIUX COECTUHEHUH.
dochopHbie ya1o0peHus.

Mpiubsik, cypeMa, BucMyT. Haxoxnaenue B pupoje. [lomyuenue, cBoiCTBa MpOCThIX BellecTB. Bo-
JIOPOJIHbIE COETUHEHMS], UX CPaBHEHHE C BOJAOPOJHBIMU COETUHEHUSAMH a30Ta U gocdopa. Okcuasl, ruapo-
KCHUJIBI (KUCIIOTHI U OCHOBAHMSI) M COJIM MBIIIBSKA, CYPbMBI U BUCMYTA B C.0. +3,+5. 3aKOHOMEPHOCTU H3Me-
HEHUS UX OCHOBHO-KHUCJIOTHBIX U OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB.

CoenuHeHus ¢ cepoil U rajoreHamu. [IpuMeHeHHe MBIIIBAKA, CYpbMbl, BACMYTAa M WX Ba)KHEUILIHUX
COCIMHEHU.

p-DJEMEHThI YETBEPTOM IPYIIIIbI.

DNEKTPOHHOE CTPOEHHE aTOMOB, O0IAsi XapaKTEPUCTUKA 3JIEMEHTOB, 3aKOHOMEPHOCTU U3MEHEHMS
CBOJWCTB.

VYrnepon. Haxoxnenue B mpupojie, aJluIoTPONHs IPOCTOro BellecTsa (anmas, rpadut, kapous, ¢yi-
JiepeH), ux cTpoeHue u cpoicta. Kapouasl meramios. Okeup yraepoaa (1), momyyenue, ctpoeHue MoJeKy-
ne1, cBoiicTBa. KapObonwmnbl MeramioB. Okcupn yrieponaa (IV), momydeHnue, cTpoeHne MOJEKYIbl, CBOMCTBA.
VYronpHas KMCIOTa U €€ cond. L{naHncToBo1opoaHAst, IIMaHOBAasA, POJAHUCTOBOIOPOIHAS KUCIOThHl U UX CO-
mu. CoequHeHus yriaepoja ¢ cepoi u rajoreHaMmu. [IpuMeHnenne yriiepoaa v ero BaXHEHIINX COEAMHEHU.

Kpemuuii. HaxoxzaeHue B npupoze, MOJyYEHHE U CBOMCTBA MPOCTOro BemecTBa. OKCHI KPEMHHUS
(IV), ero anmnorporHbie MOAU(PHUKALIUY, B3aUMOIEHCTBUE C KUCIOTaMU U 1ieioyamu. KpeMHueBble KUCIOTHI,
cunukarenb. [IpocTeie cunmukarsl, cTekia. CloKHbIE MPUPOJIHBIE CHIIMKAThI, aTlOMOCUIMKATHI. leonuThI.
CoenuHeHns KpeMHHUS C BOJIOPOJOM (CHUJIaHBI), ¢ METa/UIaMH (CHITHITHABI), C YIJIEpoaoM (KapOopyH ), C Ta-
noreHami. [IppumeHeHre KpEMHUS U €70 Ba)KHEUIIINX COEINHEHUI.

I'epmanmii, o10BO, cBuHel. HaxoxaeHue B Ipupoje, MOJydYEHHUE MPOCTHIX BEIIECTB. AJIJIOTPOIHBIE
MouUKaIMK 0J0Ba. B3anmoaelcTBIEe NPOCTHIX BELIECTB C KUCIOTaMU M Ieino4aMu. OKCUIbl, THIPOKCH-
IIbl, UX COJIU: IOJIyY€HUE, OCHOBHO-KUCIIOTHBbIE CBOMCTBA, TUIPOJIHN3, OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE
cBoiicTBa. CoeJMHEHMS C BOJOPOOM, rajsoreHamu. [IpuMeHnenue repmanus, 010Ba, CBUHIA U UX Ba)KHEH-
IIAX COCTUHEHUN.

pP-DJEMEHTBI TPEThEN TPYIIBI.

DNEKTPOHHOE CTPOCHHE aTOMOB, OOIIas XapaKTEepUCTHUKAa 3JIEMEHTOB, 3aKOHOMEPHOE H3MEHEHHE
CBOMCTB.

bop. Ilonyuenue, crpoeHre U CBOKMCTBA MPOCTOrO BENIECTBA. B3anmonecTBre ¢ KUCI0TaMu, IIEJI0-
YaMU U aKTUBHBIMU MeTayutamMu. CoelmHeHHs ¢ BOJOPOJoM (OOpaHbl): UX MOTy4YeHUE U CBOWCTBA. bopuabl.
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Oxkcuna 6opa, 6opHbIe KUCTOTHI, OopaThl. CoemnHeHus 0opa ¢ rajioreHamu, cepoi, a30ToM. bopooprannde-
ckue coeauHeHus. [Ipumenenne 6opa 1 ero BaXHEHIITUX COSTUHECHUMN.

AmoMuHui. PacpocTpaHeHHOCTh B IIPUPO/JIE, IOJyUEHHUE, CBOMCTBA. B3aumoelicTBue ¢ BOi0OH, KU-
cinotamu U menodyamu. OKCUA U TUAPOKCH] AIFOMUHMS, aTFOMUHATHI, CONu amomuuus. [Ipumenenue anro-
MHHHS U €70 BaXXHEHUIIINX COCAUHCHUMN.

lamnmumit, uaauid, Taumil. Haxoxaenue B nmpupojie, Mojy4eHue U CBOMCTBa MpocThixX BemiecTB. Co-
eauHeHus B €.0. +3: Okcuabl, THAPOKCHU B, cosid. COeIMHEHHs] OTHOBAJIEHTHOTO Tayutus. [Ipumenenue ra-
JIMS, MHIMS U UX BaKHSHIITUX COCIUHCHUI.

Xumusn d - memannos

O6mas xapakrepuctuka d-snemeHToB. [looxkeHue B NepUOIUIECKON CHCTEME, DJIEKTPOHHOE CTpOe-
HHE aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB: paJInyC aTOMOB, SHEPTUM MOHU3AINH, CTETICHEH OKHC-
JICHHSI, X COIMOCTABJICHUE CO CBOMCTBaAMHU P-3J€MEHTOB. [IpupoiHbIe cOeMHEHUS, KIIaCCUYECKUE U COBpe-
MEHHBIE CIIOCO0BI uX 00paboTku. CrocoObl ux paduHupoBaHus. PUINKO-XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB: OTHOIIICHUE K HEMETaJllIaM, BOJIE, KUCJIOTaM U I1eJI0YaM, MOJIOKEHHUE B Py HANPSKEHUM, TEMIIe-
paTypsl aBiaeHus, TBEPROCTh. Knaccudukarus MmeramwioB. O0Imue 3aKOHOMEPHOCTH H3MEHEHHSI OCHOBHO-
KHCJIOTHBIX U OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCIMHEHUM d-3JIEMEHTOB.

[Moarpynma ckanmusi. Ocoboe MOJIOKEHUE CKaHAMS U €ro aHaJloroB cpeau d-ainemMeHToB. Pemkose-
MeJbHbIE 1eMeHThl. Haxoxaenue B npupoje, nojaydyeHue, CBOMCTBa MPOCThIX BelecTB. CBONCTBA OKCUIOB
u ruipokcu1oB. CoctaB U cBoiicTBa coiiel. [I[puMenenue MeTasmios.

[lonrpyrnma TuTaHa. IAEKTPOHHOE CTPOCHUE aTOMOB, U MX BO3MOXKHBIE CTEIIEHU OKUcIeHus. Haxox-
JICHUE B MPUPOJIC U TOJyYeHHE TUTaHa, UpKOoHUs, TragHuus. [lonepeyHoe cedyeHune TEIIOBBIX HEUTPOHOB.
[Ipobnema pa3aenenus MUPKOHKS U TadHUs, crIocoObl e€ pemeHus. CBOMCTBA MPOCTHIX BELIECTB, MOJIOXKE-
HUE B PSIy HaMpPsDKCHUS, TUPOPOPHOCTh, B3aUMOJICHCTBUE ¢ KUCIOTaMH U 1meiodamu. COeTMHECHUS: OKCH-
JIbI, TUAPOKCHIBI, COJIU, TaJJOT€HHU/IbI, KapOU Ibl, KOMIUIEKCHBIC COSMHEHUS, UX CBOMCTRA.

[loarpynna BaHaausi. DIEKTPOHHOE CTPOCHUE aTOMOB, U UX BO3MOXHBIC CTEIIEHU OKHUCIICHUS U KO-
OpAVHAIIMOHHBIE yKncia. HaxoxaeHue B mpupojie 1 noidydeHne BaHaaus, Huoous u tTantana. CBoiicTBa mpo-
CTBIX BEIIECTB, MOJIOKEHUE B PSIY HAMPSIKEHUs, OTHOIICHHE K KUCIOPOAY, IeaodaM U kuciotam. Coenu-
HeHUs: (OKCUABI, THAPOKCH]IBI, COJH, KapOUIbl, KOMILJIEKCHbIE COCIUHEHMs), 3aKOHOMEPHOCTH HW3MEHEHUS
WX CBOMCTB IO TIOATPYIINE U C YBETUUCHUEM CTENIEHU OKHCIIeHUs atoMa d-anemenTa. [IpumeneHue Banaaus,
HHOOUS, TaHTaa.

[oarpymnma xpoma. DJIEKTPOHHOE CTPOEHUE aTOMOB, U MX BO3MOJKHBIE CTETICHH OKHCIICHHS U KOOP-
JTUHAIIMOHHBIC YKCia B cCOequHEHUsIX. HaxoxxieHue B mpupojie U molydyeHue XxpoMa, MonudeHa, Boibdpa-
Ma. CoenuHeHus: (OKCHIbI, THIPOKCHUIBI, COJIN), 3aKOHOMEPHOCTH U3MEHEHHS UX CBOMCTB IO MOATPYIIIE U C
YBEJIMUYEHUEM CTENEHU OKUCIEHUs aToMa. XpoMaTbl U JUXPOMAThl, MX B3aMMHBIE NIE€PEXObl, OKUCIUTEIb-
Hble cBoiicTBa. KoMmmiekcHele coenunenusd. [Ipumenenne xpoma, MonuOieHa, BoJabdpaMa U UX BaXKHEUIINX
COCJIMHECHUH.

[oarpymnma Maprasia. SIeKTPOHHOE CTPOSHUE aTOMOB, U MX BO3MOXHBIE CTETICHU OKHUCIICHUS U KO-
OpJIMHALIMOHHBIE YKCIa B COeUHEHUX. HaxoxieHue B npupoie U MoiayyeHrue Mapraiiia, TeEXHEIUsl, pEHUs.
CaoiicTBa MpoOCTHIX BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA coeAMHEHM. KucioTel map-
raHia u peHusi, u ux conu. OKUCIUTENbHBIE CBOMCTBA MepMaHTaHaToB. KapOoHWIbI, XUMUYECKas CBSI3b B
kapOoHuiax ¢ no3unuu Metona BC. [IpuMmenenre mapraiiia 1 peHusl 1 UX BaKHEHIINX COeTMHEHUI.

CeMeicTBO kene3a. INEKTPOHHOE CTPOEHUE aTOMOB, U UX BO3MOJKHBIE CTETIEHH OKUCIIEHUSI U KOOP-
JTUHAIMOHHBIC Ynciia B coequHeHusax. Haxoxnenue B nmpupone. JJoMeHHBINM W BHEIOMEHHBIN CIIOCOOBI TO-
ny4yeHus kenesza. [lupo- u rugpoMeTanmyprudeckuii ciocoObl monyueHus kobanbTa U Hukens. CBoiicTBa
MPOCTHIX BEIIECTB: MOJIOKEHHUE B Py HAMPSHKEHUN, B3aUMOJIECHCTBUE C HEMETAIUTaMH, Kuciaotamu. Koppo-
3usl Jkese3a U 6opbOa ¢ Heil. OKCUABI U THAPOKCHIBI, 3aKOHOMEPHOCTH U3MEHEHUS X CBOWCTB B CEMEHCTBE.
Conm, X OKHCIUTENbHO-BOCCTAHOBUTEINBHBIE CBOMCTBA U THIposn3. KoMiekcHsle coequnenns. OeppuTsl
u ¢eppatsl. Kapbonwunel. [IpumeHeHe METAIOB M MX BKHEUIITUX COSTUHEHUH.

[11aTUHOBBIE METAIIBI. DJIEKTPOHHOE CTPOEHUE ATOMOB, CTEIIEHU OKHMCICHUS WU KOOPAMHAIIMOHHbBIE
yucia B coenuHenusx. Haxoxnenue B mpupoze u nojsyuenue. CBoicTBa MpocThiX BeniecTB. CocTaB v CBOM-
CTBa HEKOTOPBIX Hambosiee M3yYeHHBIX coequHeHu. [I[puMeHeHH TUIAaTHHOBBIX METaUIOB M UX COCIHUHE-
HMI.

IToarpynna mMeau. DJIEKTPOHHOE CTPOEHUE aTOMOB, CTEIICHU OKHMCIIEHUS U KOOPAUHALIMOHHBIEC YUCIIA
B coennHeHusAx. Haxoxnenue B npupoae u noiaydenue. CBoicTBa NpocThiX BemecTB. OKCUABI, THAPOKCHIBI
U COJIM M€Y, UX YCTOWYUBOCTb U OKMCIUTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA. OKCHUII, TUAPOKCHU U COJIH
cepebpa. CBETOUYBCTBUTEIBHOCTD T'aJIOTCHUIOB, HX PACTBOPHUMOCTH B BOJIE M KOMIUIEKCOOOPA3yIOIIUX pe-
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aktuBax. CoeJMHEHUH 30JI0Ta: OKCHU/IBI, TUAPOKCHU/IBI U KOMIUIEKCHBIE coequHenus. [Ipumenenue menu, ce-
pebpa, 30710Ta U UX BOKHEHIITUX COSTUHEHUH.

[Moarpynna nunaka. Ocoboe MoIOKeHHE IIMHKA M €ro aHaJIoroB cpeau d-anemeHToB. HaxoxkneHue B
npupoje u nosryuenue. CpoiicTBa MpocThiX BemecTB. CoeAMHEHUS LIMHKA U KaJIMUS: OKCUJIbI, THIPOKCU/IBI,
conu. CoequHeHn pTyTH, UX CBOMCTBA. [IpuMeHeHre METAIIIOB U UX COSAUHEHUH.

2 cemecmp

1 TeopeTnueckue npeacTaBjJIeHUus] B OPraHUYeCKOl XUMHUH

BBenenne B opraHumyeckyro xumuio. lIpenMer, HCTOpUYECKHMI OYEpK pa3BUTUS U 3HAYCHUE
OpraHu4ecKod XumMuu. TeopeTudeckue BO33pEeHMs B OpraHu4eCKON XUMHUH. Teopus CTpOeHUsE OPraHUYECKUX
coenunennii  A.M. bytnepoBa. M3omepus  (CTpykTypHas, KoH(OpMaIMOHHAs, TeOMETpHUYecKas,
ontuyeckas). Tumel XuMHUuecKHX cBsizel. ['mOpummszanus. B3aumHOe BIMSHHME aTOMOB B MOJIEKYJIE
(MHIYKTUBHBIM ¥ Me3oMepHbIil 3¢ dektsl). Tumsl oprannueckux peakuuil u peareHtoB. [IpencraBienus o
MexaHu3Mme peakiuu. Kinaccudukaius opraHn4ecKux COeIMHEHU.

2 IlpenesabHble U HenpeaeJbHbIE YTIJI€BOI0POAbI

Anxanel. I'oMon0oru4ecKuil psij, HOMEHKIATypa, n3oMepus. [IpupoaHble MCTOUYHUKH IPEAEIIbHBIX
yriaeBo1opoaoB. CriocoObl nonyyenus. Gusndeckue cporictBa. Ctpoenue (ocobennoctu o-cpsizeir C-C u C-
H B mMonexynax ankaHoB). XMMHUYECKHE CBOWCTBA (peakLMU PaJMKAIbHOTO 3aMEILEHUs: TaJIoOTeHUPOBaHUE,
OKHCJIEHUE, HUTPOBaHUE, Cylb(oxiiopupoBanue, TepMuueckre npespamienus). CTaOMIbHOCTh ATKUIbHBIX
paaukanoB. TepMUYECKUI U KaTaTUTUYECKUI KPEKUHT.

Anxenvl. Anxumel. Anxkaouewsi. 1'OMOIOTHYECKHE psAbl, H30Mepusi, HOMeHKiarypa. CrocoObl
nonydeHusi. Pusnueckue cpoiicTBa. OCOOCHHOCTH CTPOCHHS (MpUpPOAA TBOMHONW W TPOWHOM CBsA3EH).
XUMHUYECKHUE CBOMCTBA aJKEHOB. OJEKTpodWIbHOE U paJuKalbHOE MpHcoeAuHeHue. Peakiuun
paZMKaJIbHOTO AJUIMJIBHOIO 3aMelleHus. OKucieHue (3MOKCUANPOBAHUE, THAPOKCUIMPOBAHUE, 030HOJIU3,
KECTKOE OKHCIIeHHE). XHMHUYECKHe CBOMCTBa aJKMHOB. Peakuuu 31eKTpopMIBHOTO U HYKJIEO(UIBHOTO
npucoenuHeHus. KucimotHele cBoiicTBa aikWHOB. OKHUCIEHHE. XUMHUYECKHE CBOWCTBA  COMPSIKEHHBIX
nueHoB. lukmonpucoenunenue. Onuromepusanus U NOJIMMEPU3ALNS HEMPEIEIBHBIX YIIIEBOIOPOIOB.
buopasnaraemsle 1 OvoHEepa3IaraeMple MOJIUMEpHI.

3 ApomaTu4ecKHe yriieBo10poabl

Apensl. Knaccuduxkanus. [Ipusnaku apomarnunoctu. OtnenbHble npeactaButenu. Mzomepus, Ho-
MeHknarypa. [Ipupo/iHble HCTOYHUKHM apoMaTHueckuXx coequHeHui. CrocoObl noiydenus. CtpoeHue OeH-
3071a. XMMUYECKUE CBOWCTBA (peaKIUH 3JIeKTPO(GUIBLHOTO 3aMEIleHUs] B apoOMaTHYecKoM KoJiblie). OpueH-
TaHTHI IEPBOT0 U BTOPOTO POJA, UX BIMSHUE HA PEAKIIMOHHYIO CHOCOOHOCTh M OPHEHTALMIO 3JIEKTPOPHIIb-
HOro 3ameleHus. [IoHaTHe 0 MHOTOSIIEPHBIX apeHaxX ¢ U30JIMPOBAHHBIMU U KOHJAEHCUPOBAHHBIMU KOJIbLIA-
MU. KaHIIEpOr€eHHOCTh ApOMATUYECKUX COETUHEHU.

4 T'ajioreHONPOU3BOAHbIE YIJIEBOJ0PO/10B

Knaccugukanus, mzomepus, HomeHkiatypa. CrocoObl momydeHus. dusnueckue M XUMHUYECKHE
cBolicTBa. ['oMonmuTHueckue peaknnu. KOHKYpeHTHOCTh peaknuii HyKIeOo(DUIHbHOTO 3aMeIIeHus] Sy U AJId-
MuHupoBaHus E. @akTopskl, BIUSIONME HA MEXaHU3M peakuuu Sy u E.

5 CnupTsl u Penouibl. [IpocThie 3pupbI

Knaccugukarus cnuproB. OqHOaTOMHBIE CIUPTHL. [ 'OMOIOrn4ecKuit psji, U30Mepusi, HOMEHKIJIATypa.
Cnioco6s1 monyuyeHus. duszmdeckue cBoicTBa. CTpoeHne. XHWMHUYECKHE CBOMCTBA (KHCIOTHO-OCHOBHEIE,
HYKJICO(DUIHHOE 3aMeIleHNe THAPOKCUIBHON TPYMIbl, OKUCICHHE, BHYTPUMOJICKYISpPHAS U MEXKMOJICKY-
JSipHAs JeTUpaTanus).

buotpanchopmaiius aakoroys B OpraHiu3Me 4eJI0BeKa.

MHuoroaromusie cnuptbl. DeHosbl U HaQTONMBL. ApoMaTHYeCKHe COUPTH. TOKCHYHBIE CBOWCTBA (e-
HOJIOB.

Knaccudukanus npoctsix 3¢pupoB, usoMepusi, HomeHkiarypa. CrnocoObl nonyuenus. Ouznueckue u
XMMHUYECKHE CBOICTBA (OCHOBHOCTb, PacILiEIVIEHUE IaJIOT€HOBOIOPOIaMH, OL-TaJIOTEHUPOBAHUE).

6 AJIbAeruabl U KETOHBI

N3omepus u HomeHkiatypa. CriocoOsl monyuenus. duznveckue cBoiictBa. CTpoeHne KapOOHMIBHON
rpymmsl. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH aJIbJIETHAOB M KETOHOB. XUMHUYECKUE CBOMCTBA (peakIuu
HYKJIE(UIBHOTO MPUCOEAUHEHHUS M0 KapOOHWIBHON TpyIiNe, OKUCIEHNE U BOCCTAHOBIICHUE, TalopopMHas
peakiusi, OTUroMepu3alius).
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7 Kap0oHOBbBI€ KHCJIOTHI M UX IPOU3BO/IHbIE

Knaccudukanms. Haxoxaenue B mpupoze. ['oMONTOTHYECKUN PAT npedeibHblX MOHOKAPOOHOBbIX KU-
cnrom. duzndeckue cBoiictBa. CTpoeHHe KapOOKCHIIBHOW Tpymmbl. XMMHUYECKHE CBOWCTBA (KUCIOTHOCTB,
HyKJIeopuIbHOE 3aMelleHue, aekapookcunupoBanue). [loaydenne u cBoiicTBa (PyHKIMOHAIBHBIX MPOU3-
BOJIHBIX KapOOHOBBIX KHCIIOT: COJIEH, CIIOKHBIX 3(UPOB, aHTUJPUIOB, TAIIOTCHAHTHIPUIOB, AMHJIOB U HUT-
puioB. CpaBHEHHE allUIUPYIOIIEH CIOCOOHOCTH.

Huxapbonogvle Kuciomol, apomamuyecKkue u HenpeoeibHvle KApOOHOBble KUCIOMbL: OCHOBHBIE CIIO-
coObl mostydeHus u cBoiictBa. XKupsl u macna. [lonstue o nunugax. buopons aunumos.

T'uopokcukucnomul u okcoxkuciomsi. Knaccupukanus, nsomepus, HoMeHkn1arypa. OCHOBHbIE Mpe-
craButenu. OnTuueckas Uu3oMepusi TuapoKcUkuciaoT. CrnocoObl nonydenus. OcobeHHOCTH cTpoeHus. Pu-
3UYECKHUE U XUMUYECKUE CBOWCTBA.

8 A3oTcoaepikaniue opraHu4ecKue coeJUHEHUsI: AMUHbI M HUTPOCOeIMHEHH S

Amunwvr. Knaccuduxanus, nzomepusi, HomeHkIarypa. CrnocoOsl nmonydenus. OU3HUecKue CBOMCTBA.
Crpoenune. XuMuieckue CBOMCTBA (KHCIOTHO-OCHOBHBIE M HYKJI€O(UIbHbIE CBONCTBA, PEAKIMHU C a30TH-
CTOH KHCIIOTOM, 3NIEKTPOPHIBHOE 3aMEIIEHUE B apOMAaTUYECKIX aMHHAX ).

Humpocoeounenus. Homenknarypa. CriocoOsl nonydenus. Ouznyeckue U XUMUYECKUE CBOMCTBA.
TokcHYHOCTH a30TCO/IEPKAIMX OPIraHUYECKUX COEAMHEHUN.

9 buooprannyeckue coeJUHEHUs

Amunorkucromor. Knaccudpukanms, nsomepusi, HoMeHkIarypa. Haxoxxnenne B mpupoae. OCHOBHBIE
npencraButenu. CrnocoObl nomyueHus. OU3nyeckue U XMMUYECKUE CBOMCTBA (peaklUy 10 aMHUHO- U Kap-
O0okcuipHOM Tpymmam). [lomumentuasl. benku. [{BeTHbIe peakiuu Ha Oenku. Jlenaryparus Oenka. buomo-
THYeCKOe 3HAUCHHE aMUHOKHUCIIOT U OENKOB.

Venesoow. Knaccupukanus. [lomydenne. Dusnyeckue W XUMHYECKHE CBOWCTBA. OTICIBHBIC
npencraButenu. [lonstue o ramko3ugax. BoccranaBiauBarolie ¥ HEBOCCTAHABIMBAIOIINE AMCAXAPHIIBIL.
Omnuro- u nomucaxapunabl. Kpaxman. I'nmukoren. Kneruarka. buoposns yrieBoaos.

4.3 JlabopaTopHbie padoThI

Ne JIP Ne HaumeHnoBaHue 1a00paToOpHBIX paboT Kosr-o
pazzena 4acoB
1 6 [IpuroroBneHue pacTBOpa CEpHOUN KUCIOTHI U YCTAHOBJIEHUE €€ 2
KOHLEHTpaLluU
2 9 CpoticTBa s — 37eMeHTOB .CBOHCTBA p — DJICMCHTOB 2
HToro: 4

4.4 IlpakTuyecKkue 3aHATHS (CEMUHAPBI)

No No Kon-Bo
Tema
3aHATHUA | pa3aciia qacoB
1 1 TeopeTryecKkue MpeJICTABICHUs B OPraHUIECKOM X HMHH. 2
2 9 Broopranuyeckue CoeTMHEHUS 2
Hroro: 4

4.5 KonTpoJsbHasi padora (2 cemecTp)
IIpumepHbIi 3a1aHNsI KOHTPOJILHOM PadoThI

1. MaccoBas J0J11 KUCJIOpoAa B OKCHJIE HEKOTOPOTro AnneMeHTa coctaBisieT 74,07%. Berancnure M,(3) u
M(D), ecnu U3BECTHO, UTO HA 2 aTOMa 3JIEMEHTA B COCIMHEHUU MPUXOTUTCS 5 aTOMOB KUCJIOPO/A.

2. Ilpu cropanuu 23 1 stunoBoro cnupta CoHsOH Beimenunocs 521,5 kJIx temnorsl. Berancnure AH?
(C2H50H ().
3. Peaknus upet no ypasHeHHIo PClsiry = PClsy + Cly.
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Bo ckonbko pa3 u3BMEHHUTCS CKOPOCTh OOpAaTHOW PeaklUy MPY YBEIMYCHUH JaBJICHUS B cucTeMe B 2 paza? B
KaKOM HaIlpaBJIEHUN CMECTUTCS paBHOBecHE IpU 3ToM? Hamummre BbIpaK€HHME KOHCTAHTHI PAaBHOBECHS
3TOTO IpoLEecca.
4. Paccunraiite maccy MgSO,, conepkaryrocst B 150 eM® 0,1M pactBopa. OnpeaenuTe MOJISIPHYIO KOHIICH-
TpalMI0 SKBUBAJIEHTOB M MOJISUIbHYIO KOHILIEHTpALMIO 3TOr0 pacTBOpa, €CIM €ro IUIOTHOCTh paBHa 1,04
r/em’,
5. Hanumure MOHHO-MOJIEKYJISIpHbIE YPAaBHEHUS THIIPOJIN3a, YKaKUTE peakuuio U pH pacTtBopoB nepeunc-
JIEHHBIX COJIEH.
Bi(NOs3)3, Fe(BrO),, Cs,CrO4, CdBr.
6. Kakue u3 nmpuBEIECHHBIX PEaKLMI SBISIOTCS OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU? JIJIsI OKMCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIA COCTABbTE JIEKTPOHHBIC YpaBHEHHS U paccTaBbTe KO3 PUIMEHTHI. YKaxKuTe
BOCCTAHOBUTEJb U OKUCIUTENb. PaccunTaiiTe MOJSIpHBIE MAacChl 3KBUBAJICHTOB BOCCTAHOBUTENS U OKHUCIIH-
Tesl.

1) SO, +H,0—H,SO,.

2) Cd+KMnO, +H,SO, — CdSO, + MnSO, +K,SO, +H,O .

3) NH, +Se0, —»Se+N, +H,0.
7. CocTaBUTh CXEMY TraJbBaHUYECKOTO 3JIEMEHTA, COCTABJIEHHOTO U3 IBYX CBHUHIIOBBIX IJIACTHH, OJHA U3 KO-
TOPBIX IIOTPYy’KE€HA B pacTBOP Pb(N03)2 , B KOTOpOM C(Pb*)zl MOJIB/JT,, APYTast — B pacCTBOP TOM K€ COJIH, B

KOTOpOM C(Pb*2)=0,0001 Monb/11. Hamucarbs ypaBHEHUsI 3JIEKTPOJHBIX M TOKOOOPA3yIOIIETO IMPOIECCOB.

VYka3aTb, B KaKOM HaIlpaBlIEHUU MEPEMEIIAIOTCS JIEKTPOHBI MPH paboTe 3TOro JIEMEHTA, BHIYUCIUTH €ro
S/1C.

8. Tpu anextpormize yepe3 pactBop SNCh, Gew1o mporyriieHo 24125 Kot sanexkrpuvecta. Paccunraiite n3MeHeHHe Mac-
Cbl aHO/Ia, €CJIM BJIEKTPO/bl BBIIIOJIHEHBI U3 0JI0Ba. BBIXO/ 1O TOKY Ha OJIOBSIHHOM JJIEKTPOJIE COCTABIISET
85%. PaccuuTaiitTe 00beM BOOPOa, BELACISIONIETOCS OJJTHOBPEMEHHO C OCAKICHUEM SN.

Oprannyeckasi XuMus

1. ITonyuure n3o0yTaH J00BIM CIIOCOOOM M HANMILKTE Ui HETO peakliui OpOMUPOBAHMUS, HUTPOBa-
Hus 1o M. Y. KoHoBanoBy u cynb(oxiopupoBaHus.

2. Ilonyuute MH00BIM c11OCOOOM 3-MeTHII-1-TIEHTUH M HAMUIIUTE ISl HETO PEaKIuu C BOJIOH (peak-
uust M. T'. KydepoBa), yKCYCHO# KUCIOTOH U aMMHAYHbIM pacTBOpPOM xiopuctoid meau (1).

3. Kakue coenuHeHus: o0pa3yroTcs, €l METUIIUKIOTeKCaH U IUKJIOTeKCaHOoJ JAeruapuponars? B
KAaKUX YCIOBUSX NMPOBOJAT NETUAPUPOBAaHUE?

4. Hanumure peakuuu MOJIY4YEHMs alleTOHA W3 CIEAYIOUIMX BELIECTB: M30MPONMIOBBIM crupt, 2-
METHJI-2-TeKCeH, MponuH. Kak B3auMOoIeHCTBYET alleTOH ¢ IUAaHUCTHIM BOJIOPOJIOM U TUAPA3UHOM?

5. Hanmmmre cxemy nepexoaa OT MPONUJIEHA K M30MacisHON kuciore. [lomydyure Xyopanruapun,
aMMJl ¥ STUJIOBBIN 3¢pup 3T0i kucnoTel. Kak nmomydaercst kanblueBas coib 3TOH KucnoTsl? UTo mpousoiiaer
pu nuposu3se (cyxas neperoHka) 3Toi conu?

6. Hanmmure ypaBHEHUS peakldid, IPOTEKAIOUINX IPU B3aUMOJECHCTBUM 0-aMUHOMACIISTHOM KHCIIO-
ThI C €IKUM KaJIH, COJISTHOM KHCIIOTOM, aHTUAPUIOM YKCYCHOM KHCIOThl. Hanumnre npoekuroHHse GopMy-
JIbl CTEPEOM30MEPOB (:-aMUHOMACIIIHON KUCIIOTHI. Kakoe cTpoeHne MMeeT IUIMENTUM, TOCTPOSHHBIN U3 Oc-
TaTKOB 3TOW KHMCIIOTHI?

5 YueOHO-MeTOANYECKOE 00ecTIeueHrne JUCIHILTHHDI
5.1 OcHoBHas auTEpaTypa

1. I'munka, H. JI. O6mas xumust [ Teker] : yue6. mocobue mist By3oB / H. JI. ['munka; mox pen. A.
N. EpmakoBa.- 30-e u3z., ucnp. - M. : Unarerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : un. -
[pwun.: c. 699-703. - bubmuorp.: c. 704-705. - IIpeam. ykas.: ¢. 706-727. - ISBN 5-89602-017-1.

2. OcHoBbI 00mIel xumun: yaebnoe nocooue/B.M.Enpumos, 2-¢ uzn. - M.: HULl UTHOPA-M,
2015. - 256 c. - (Breiciiee obpazoBanue: bakanaspuar) (Ileperér) ISBN 978-5-16-010066-1, 500 3x3.

Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=469079
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3. Heopranuveckas xumusi. Kparkuit kypc / B.I'. IBanos, O.H. I'era. - M.: KYPC: HUIl NH®PA-M,
2014. - 256 c.: ISBN 978-5-905554-60-5, 300 JK3. Pexum JOCTYTIA:
http://znanium.com/catalog.php?bookinfo=458932

4. Vranosg, B. I'. Opraaudeckas xumus . yae0. mocodue st By3oB [Tekct]/ B. I'. iBanos, B. A. 'opaenko,
O.H.TeBa. - 5-e u3n., crep. - M. : Akagemus, 2008, 2009. - 624 c. - (Bwicmiee npodeccruonaabHoe 00pa3o-
BaHwue). - bubmmorp.: ¢. 603-604. - And. ykas.: c. 605-617. - ISBN 978-5-7695-5834-4.

5.2 JlonosiHuTE/IbHAS JINTEPATYpa

1. ®enopuenko, B. . O6mas u Heopranudeckas xumus [ Tekct] : yue6. mocodue / B. . dengopueH-
ko, A. Jl. bpeitkoBa; M-Bo oOpa3oBanus u Hayku Poc. @enepannn, denep. roc. OrokeT. 00pa3oBar. yape-
XKaeHue BeicHl. mpod. oopazoBanus "OpenOypr. roc. yH-T", Kad. xumuu. - OpenOypr : YauBepcurer, 2012.
- 136 c. - bubnuorp.: c. 120. - [Ipun.: ¢. 121-135. - ISBN 978-5-4417-0149-5.

2. CrpoeBa, D. B. Opranunueckas xumus : yde0. mocodbue mns By3oB / O. B. Crpoea, U. H.
[Mapmuna, I'. A. [Toromapesa . - Open0Oypr : OI'Y, 2006. - 137 c. - bubmuorp.: ¢. 137.

3. lBanos, B.I". [IpakTiuky™M 1o opranndeckoi XumuH : yued. nocodue ais By3os / B.I'. Isanos, O.H.
I'eBa, }O.I'. T'aBepoBa - M. : Akanemus, 2002. — 288 c. — ISBN 5-7695-0586-9.

4. KuMm, A. M. Opranndeckas xumus : yue6. nocodue st By30oB / A. M. Kum ; M-Bo oOGpa3zoBaHus
Poc. ®eneparuu, HoBocu6. roc. nea. yH-T.- 4-¢ u3a, ucrp. u jom. - HoBocuOupck : Cub. yHUB. WU31-BO,
2004. - 844 c. - bubmuorp.: c. 819-823. - IIpeam. ykas.: c. 824-842. - ISBN 5-94087-156-9.

5.3 llepuoaguueckue U3IaHUA

1. Oprannyeckast Xumus : peepaTuBHbIN xypHai. - M. : ArentcTBo "Pocneuars”
2. KypHan opranudeckoi Xumud : xypHai. - M. : AIIP

3. Ycnexu xumuH : KypHall. - M. : ArentctBo "Pocneuats"

4. Xumus u xu3ib - XXI Bek : xkypHai. - M. : Arentcrso "Pocneuars”

5. XuMud ¥ KU3HB : KypHal. - M. : Hayka

5.4 UuTepHeT-pecypcesbl

1. UnTepHer-caiit ¢ oOy4aromieir On-line mporpamMmoii 1Mo COCTaBICHUIO CTPYKTYPHBIX (OPMYIT pa3IMIHbBIX
coequHeHuit: http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042

2. baza JTAaHHBIX TEPMOANHAMUAYECKHUX BEJINYNH «BTaHTEPMOY:
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
3. baza JAaHHBIX OKHUCJIMTENbHO-BOCCTAHOBUTEIbHBIX MOTEHIINAIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html

4. CocTaBjcHHE U ypaBHUBAaHHE XMMHUYCCKHUX peakiuii: http://www.webgc.org...s-070603-1.html

5. http://rushim.ru/books/uchebnik/uchebnik.htm. Y4yeOuuku mo opraHn4eckol XUMHH.

6. http://www.chem.msu.su/rus/jlib/cyr/7/welcome.html . )Kypnan oprannueckoit XUMUH.

7. http://www.chem.msu.su/rus/elibrary/welcome.html. DnexTponHas 6uOnMOTEKa YUeOHBIX MaTEpPHAIOB TI0
XUMHH.

5.5 IIporpammHoe olecmedyeHue, NMpogecCHOHAIbHBbIC 0a3bl JAaHHBIX M HMHG(OPMAIHMOHHBIE
CIIPABOYHbIE CHCTEMbI COBPeMEHHbIX HH(POPMAaIMOHHBIX TEXHOJIOTHil

1. Onepaunonnas cuctema Microsoft Windows (B pamkax smnensuonHoro cornamenust OVS-ES
obecrieueH Bech KoMMbIOTepHBIN mapk OI'Y).

2. [Taker HacronpHbIx mpuitoxkenuidr Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax nunensnonnoro cornamieans OVS-ES obecrieueH BeCh KOMIIBIOTEPHBIN MapK

14


http://znanium.com/catalog.php?bookinfo=458932
http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
http://rushim.ru/books/uchebnik/uchebnik.htm
http://www.chem.msu.su/rus/jlib/cyr/7/welcome.html
http://www.chem.msu.su/rus/elibrary/welcome.html

OI'Y) s TNOATOTOBKM TEKCTOBBIX JOKYMEHTOB, OOpaOOTKM SKCIEPUMEHTAIBHBIX pEe3ylbTaToOB U
JIEMOHCTPALIMU TTPE3EHTALIHM.

3. Springer [DnexTpoHHBIH pecypc] : 0a3a NaHHBIX HAYYHBIX KHUT, >XYPHAJOB, CIPAaBOYHBIX
MarepuanioB / kommaHus Springer Customer Service Center GmbH . — Pexum pgocryna:
https://link.springer.com/, B tokanbHoi cetr OI'Y.

4. Koncynbrantllimoc [DeKTpOHHBIN pecypc]|: 2JIEKTPOHHOE MEPUOIUUYECKOE U3IaHUE CIpaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Tnrocy, [1992-2019]. — Pesxxum noctyna K cucreme
B cetu OI'Y st ycranoBku cuctemsl: \\fileserverI\\CONSULT\cons.exe

5. BecratHoe cpeacTBo nmpocmoTtpa daitio PDF - Adobe Reader;

6. ApxuBarop — WIinRAR;

7. CBOOOAHBIN (haiiioBbIi apxuBarop - 7-Zip.

8. ABTOMaru3MpoBaHHas MHTEpaKTUBHas cucremMa cereBoro tectupoBanus - ANCCT
(3apeructpupoana B POCIIATEHT, CBuuerenbcTBO 0 rocylapCTBEHHON PETHCTpaLMU MPOrpaMMbl JUIs
OBM Ne2011610456, mpaBoobaanarens — OpeHOYPICKU TOCYAapCTBEHHBIN YHUBEPCUTET), PEKUM JIOCTYIIa
- http://aist.osu.ru.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

VYuebHble ayIUTOPUM AJS NPOBEJACHMUS 3aHATHH JIEKIMOHHOTO THIIA, CEMHHAPCKOrO THMA, JUIS
IIPOBEJCHUS TPYIIOBBIX U HWHAMBHUAYAJIBHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M NPOMEXYTOYHOU
aTTeCTallUu.

AyIUTOpHH OCHAIIEHBI KOMIUIEKTAMH YYCHHYECKONH MeOeIH, TEXHHUYECKUMH CPEICTBAMH O0yUYCHHS,
CITy’KalllMMU JUIs TIpeJICTaBlIeHs yueOHOH MH(pOopMauu 60JbIION ayTUTOPUH.

JlaGoparopHble U MpakTUYeCKUE 3aHATUA MO Kypcy «Heopranuueckas v opraHuyeckas XUMUS»
IIPOBOJIATCS. B CIIELMAIU3UPOBAHHBIX JabopaTropusix Kadeapbl XUMHUH, B KOTOPbIX HMEIOTCS MPUOOPHI U
obopynoBanue: BHITHKHON mkad, Gotokonopumerp KOK — 2MII, pedpakromerp, Bruckoszumerp OCTBab-
71a, TEpMOCTaT, BOAsSHbIE OaHM, MOJSPUMETP, BEChl TEXHOXMMHUYECKHE, CYIMIMIbHBIN IIKad, TEpMOMETpHI,
XUMHUecKas JabopaTropHas mocyaa, HeHTpUdyra, IIMTKH dJIEKTpUIecKre, Ha00p HEOOXOJUMBIX PEAKTHBOB.

[ToMemienust s caMOCTOSTENBHON PabOThl OOYYAIOIIMXCSl OCHAILEHBl KOMIBIOTEPHOI TEXHMKOM,
noakiIoueHHo Kk cetu "VHTepHeTr", M obecrneyeHHWEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarensHyt0 cpeny OI'Y.
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