BIO/ZKETHOE YYPEXJIEHUE
INPOPECCHOHAJIBHOI'O OBPA30OBAHUSA
XAHTBI -MAHCUICKOI'O ABTOHOMHOI'O OKPYTA - OT'PhbI
«KOTAJILIMCKAA MOJUTEXHUYECKHI KOJLJIETXK»

VYTBEPXJIEHA
IIPUKA30M JUPEKTOpa
BY «Koranemmckuii

[OJTUTEXHUYECKUH KOJITIEIDK »
Ne 237 ot 02.09. 2019r.

PABOYAS ITIPOI'PAMMA

YUYEBHOW TUCIATIIMHBLI OY/.09 XUMUSI

IPOrpaMMBI MOATOTOBKY CIIEIIUATMCTOB CPETHET0 3BeHa 10 crenuanbHoctu CI1O
09.02.06 CeTeBoe U CHCTEMHOE ATIMUHUCTPUPOBaHHE (CETEBON M CHCTEMHBIA aIMHHUCTPATOP)

dopma oOydeHuss oOd4Has
Kype 1

Cemectp 1,2

r. Koraneim, 2019



IIporpamma paspaGorana Ha ocHoBe TpeGoBanmii PI'OC cpemnero o6imero o6pa3oBaHus,
IPEIAbSBIISEMBIX K CTPYKTYpPE, COIEPKAHUIO U PE3YJIbTaTaM OCBOCHHS Y4eOHOM JUCIUILIHHEI « X UM », U
B COOTBETCTBUHM ¢ PeKoMeHTanusAMU [0 OpraHU3alMé IOJYYCHHUS CPEIHEro oO0Iero oOpa3oBaHUS B
npejienax OCBOEHHs 00pa3oBaTeIbHBIX IPOrPaMM CpeIHEro mpodecCHOHATBHOrO 06pa3oBaHus Ha Gase
OCHOBHOro obmero obpazoBaHHs ¢ ydeToM TpeOoBaHHN (emepalbHBIX TOCYAAPCTBEHHBIX
00pa3oBaTeNnbHBIX CTaHIAPTOB U MOIydaeMOod HpodeccHu cpemHero npodecCHOHAIBHOrO 06pa3oBaHus
09.02.06 CereBoe u cCHCTEMHOE aIMUHHCTPHUPOBAHNUE (CETEBOM M CHCTEMHBIH aMHHICTPATOP)

(maceMo JlemapTameHTa rocyJapCTBEHHOW HONUTUKH B cdepe moarotoBku paboumx kaapoB u JI10
Muno6pnayku Poccuu ot 17 mapta 2015 1. Ne 06-259).

Opranuzanus-pazpadotuank: BY «KoradbIMCKuil MONMUTEXHAUECKUN KOJLIEIK )

PACCMOTPEHO
Ha 3acelaHuH METOUIECKOT0 00BhEeJHHEH S €CTeCTBEHHO-HAYYHOTO IIUKJIA
[Iporokon Ne ot « 2 »  wiiw 20 79r.
PyxoBogutens MO /(4 e 1Y Leprisets

TIOJIIIHCH
COTI'JTACOBAHO ;
[lenaror- 6ubanoTekapp /JI.H. Ponnonosa/

13 (0011115093

COI''TACOBAHO MeTOonMYeCcKHM COBETOM
[Mpencenarens MC / /Y1.B. PribakoBa/

Pazpabotunku:
Muxeea Hanmexaa AmnapeeBHa, IIperogaBaTesib MepBod KBannUKAIMOHHOH Karteropuu bY
«KoraJbIMCKU# MOJIMTEXHUYECKUH KOJIICIK



COJEPKAHUE

1. TIACIIOPT PABOYE ITPOTPAMMBI YUEBHOU AUCIIATUINHBI «XUMUS ..o 4
2. CTPYKTYPA U COJAEPKAHUE YUEBHOMN JIUCLIUTITTAHDL. ... 6
3. YCJIOBUS PEAJTM3ALIAN YUEBHOM JUCLIATIIVIHDB ..o eeses e 17
4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS JJUCLIATIITHDL. ... 19



1. HACHOPT PABOYEM TPOI'PAMMbBI YYEBHOM JUCIIUTIIMHBI
Xumus
1.1. Ob6aacTh NpUMEHEHHs POTrPaMMBbI
Pabouas mporpamMma yueOHON JMCUUIUIMHBI SIBJISIETCSI YaCThIO MPOrpaMMBbI MOJITOTOBKH CIIELUAINCTOB
cpennero 3BeHa (mganee [IIICC3) B cootBercTBuu ¢ PI'OC 1o cnenmansroctd CIIO - 09.02.06 CeteBoe
Y CUCTEMHOE aIMUHUCTPUPOBAHKE (CETEBON M CHCTEMHBIN aIMUHUCTPATOP)

1.2. Mecto  y4ye0HOIl JMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOW  mpodeccHoHAIbHOI
00pa3oBaTeJIbHOM NPOrPaMMBbI.
VYuebHas mucHUIUIMHA «XUMHUS» SBISETCS YYCOHBIM MPEAMETOM II0 BBIOOPY W3 00s3aTeNbHOMN
npeametrHoit  obOnactu  «EcrectBennble Haykm» @DI'OC cpennero obmero obOpa3zoBanus. B
poeCCHOHAIBHBIX 00pa30BaTEIIbHBIX OPTraHU3AIHNIX, PEATU3YIOMNUX 00pa30BaTEIbHYIO TPOrpaMMy
cpenHero obmero obpaszoBanusi B mpenenax ocBoenus OITOIT CIIO nHa 6aze OCHOBHOTO OOIIETrO
oOpasoBaHusl, yueOHass JUCIUTIINHA «XHUMHUS» U3y4aeTCsl B 0011e00pa30BaTEIbHOM IIUKIIE y4eOHOTO
OIIOII CIIO Ha 6a3e 0CHOBHOTO 001IeT0 00pa30BaHUsI € MOJIYYCHHEM CPEAHET0 0011ero oopa3zoBaHus
(IITIKPC, IICC3).
1.3. lleau u 3aaa4M y4eOHOH AMCUUILUIMHBI - TPeOOBaHUSA K pe3yJbTaTaM OCBOeHHUSI y4eOHOil
AUCHUILINHBI:
OcBoenue cosiepxaHust yueOHOH TUCIMITIIMHBI « XUMHUA», 00ECTIeYBaeT JOCTHKEHHE
CTYJEHTaMHU CJEIYIOIINX PEe3yIbTaTOB:

JIUYHOCHHBIX:
—— YYBCTBO I'OPAOCTH U YBaXEHUS K UCTOPUM U JTOCTHIKEHUSAM OTEUYECTBEHHOM XMMMUYECKON HAyKH;
XUMHUYECKH TPaMOTHOE IMOBEACHHE B MPOGECCHOHAIBHOU NEATEIBHOCTH M B OBITY MpHU OOpalleHuu ¢
XMMHYECKUMHU BELIECTBAMH, MaTEpHAIaMH UIIPOLIECCAMU;
—— TOTOBHOCTh K TMPOJOJDKEHHIO 00pa3oBaHUs M TOBBIIIEHHWS KBanupukauuu B HU30paHHOU
poeCCUOHATILHOMN IEATEIFHOCTH U 00BEKTHBHOE OCO3HAHUE PO XUMHUYECKHX KOMIIETEHIIUN B 3TOM;
—— YMEHHE UCIIOIb30BATh JTOCTUKEHUSI COBPEMEHHON XMMUYECKON HAYKH U XUMUYECKUX TEXHOJIOTUH IS
MOBBIIIEHUS!  COOCTBEHHOTO  HMHTEJUIEKTYalIbHOTO  pa3BUTHSB  BBIOpAaHHOM  mpodeccCHoHAIbHOM
NEeATEIbHOCTH;
MemanpeomMemHuix:
—— HCIIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB MTO3HABATENIBHOW JEATEIBHOCTH U OCHOBHBIXMHTEJIEKTYAIbHBIX
ornepauuii (IOCTAaHOBKY 337a4H, GOPMYIUPOBAHUS TUIIOTE3, aHAJIM3A U CUHTE3a, CPAaBHEHUS, 0000IICHHUS,
CUCTEMAaTH3alluM, BBIABICHUSIIPUYUHHO-CIEICTBEHHBIX CBs3€il, MOWCKAa aHajJoroB, (OPMYIUPOBAHUS
BBIBOJIOB)1JIs1 pELLIEHUS IOCTaBJICHHOM 3a7jau, IPUMEHEHNE OCHOBHBIX METO0B [TO3HAHUS
(HaOmro/IeHMs, HAYYHOTO DKCIIEPUMEHTA) ISl M3YYEHHUs PA3IMYHBIX CTOPOH XHMUYECKHX OOBEKTOB M
MIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B PpodecCHOHaIbHOM chepe;
—— HCIIOJIb30BaHHE PA3IMYHbBIX HCTOUYHUKOB JUIS MOJIyUYEHUS XUMHUECKON HHPOpMaIui, YMEHUE OLIEHUTh
ee JOCTOBEPHOCTb IS JOCTHKEHUS XOPOLINX Pe3yIbTaTOBB MPOpECCHOHATBLHOU cdepe;

npeomMemmvlx:
—— c(OopMHUPOBAaHHOCTh MPEACTABICHUA O MECTe XHMUH B COBPEMEHHOW Hay4yHOWKApTHHE MUDA;
MOHMMAaHHUE POJIU XMMHU B (POPMHUPOBAHUU KPYyro3opa M (PyHKIMOHAIBLHON IPaMOTHOCTH YelIOBeKa s
pelIeHust TpaKTUYECKHUX 3a]1ay;
——  BJIAJCHUE  OCHOBOINOJATAIONIMMH  XUMUYECKMMHM  IOHSTUSAMH,  TEOPHUSIMH,  3aKOHAMUU
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUUYECKON TEPMUHOIOTUEN UCHUMBOJIMKOW;
—— BIIAJICHME€ OCHOBHBIMH METOJAMU HAyYHOTO IO3HAHHUSA, UCIOJIb3YEeMBbIMH B XHMUU:HAOIIOJCHUEM,
OIHMCaHHEM, U3MEPEHHEM, HKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,00bACHITH PE3yIbTAThI IPOBEICHHBIX
OTBITOB U JI€JaTh BBIBOJBI; TOTOBHOCTh HCIIOCOOHOCTh MPUMEHSTH METOAbl MO3HAHUS MpPU PELIECHUU
MPaKTUYECKUX 3a/1a4;
—— c(OpMHUPOBAHHOCTh YMEHHUSI AaBaTh KOJIMYECTBEHHbIE OLEHKU U MPOU3BOAUTHPACUETHI IO XUMUYECKUM
dbopmynaM U ypaBHEHUSM;
—— BJIaJICHHUE MPaBUJIaMH TEXHUKHU 0€30MaCHOCTH MIPU UCIIOJIb30BAHUN XMMUYECKHUXBEIIIECTB;



—— ¢(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUU TIO OTHOILIEHUIO K XUMUYECKOW NH(OpMaLKH, OTydaeMoi
13 pa3HbIX UCTOUHHUKOB.

1.4.Beuyume negarorudeCKue TEXHOJA0Iruu, HCnmoJb3yeMbI€ MpenmoaaBaTeieM:

Pabouas nmporpamMma npeaycMaTpuBaeT UCTIOIb30BaHUE MPETIOAABATEIIEM TEXHOIOTHH JIUYHOCTHO —
OPHEHTUPOBAHHOI'O 00pa30BaHMsl, ”HPOPMALIMOHHBIX TEXHOJIOIUH, TEXHOJIOTUU IIPOEKTHOM
NESTENbHOCTH, KOMIETEHTHOCTHBIN TIOJIXO/.

1.5. PekoMeH1yeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl THCHHILIHHbI:
MaKCHUMaJbHOW y4eOHOM Harpy3ku oOyuaromerocs/8(40/38) wacoB, B TOM HucCIe:
00s13aTeIbHOM ayIUTOPHOM yueOHOM Harpy3ku ooydarorierocs 78(40/38) uacos;



2.1.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOMTUCIIUILJIMHBI

O0bem y4eOHOI TUCHMIIHHBI U BBl y4eOHOI padoThI

Bupn y4eOHoii padoThl

O0BeM yacos

MaxkcumaJsibHasi yaeGHasi Harpy3Ka (Bcero) 78(40/38)
Oo0s3aTebHas ayINTOPHAsi yueGHas1 HArpy3Ka (Bcero) 78(40/38)
B TOM YHCIIE:

71abOpaTOPHBIC 3aHSITHSI

MPaKTHYECKHUE 3aHSATHS 20(10/10)

CamocrosTe/ibHasi padoTa o0y4yarouierocs (Bcero)

B TOM YHCJIC:

BHCAyAUTOPHAsA CaMOCTOATCIbHAA pa60Ta

IIpome:xxyTouHas atTecTanus B ¢popMe nuddepeHIUPOBAHHOIO 3a4eTa




2.2. TeMaTu4ecKuii IVIaH W COJIEPKAHNE YIeOHOIH TNCHHILINHBI « XUMHD»

HaunmeHnoBaHue pa3aesioB U TeM Conep:xanue yueOHOro MaTepuasa, JJabopaTopHble U MPaKTHYecKUue padoThbl, Oo6bem YpoBens
CaMOCTOfITe/IbHAs padoTa 00y4aruIuxcs 4acoB 0CBOCHHSA
1 2 3 4
Brenenne Hayunbie MeTO/IbI TTO3HAHUS BEINECTB M XMMHUYCCKHUX SIBICHHUI. POJIb 3KCIIEpHMEHTa U TCOPHUH B 1 2
XUMHU. MojenupoBaHne XUMHUYECKUX MpPoIieccoB.3HAYCHIE XMMHH HPHU OCBOSHHH Ipodeccuit
CTIO u cniermmanbaOCTe# CITO TexHudeckoro nmpoduis nmpodhecCHoHaITbLHOTr0 00pa3oBaHusl.
1 cemecTp 40
Pa3gen 1. OBINASA U HEOPTAHUYECKASA 44
XnMus
Tema 1.1. OcHOBHBIE IOHATHS U 3aKOHBI XMMHH 4
Tema 1.1.1.0OcHOBHBIC TOHATHS XUMHH. OCHOBHBIE TIOHSATHS XHMHUU. 2 2
BemecTtBo. AToM. Monekyna. Xumudeckuid anemeHT. Asotponus. [IpocTeie u cinoxxHbie
BemiecTBa. KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMUIECKHE 3HAKN U (POPMYIIHI.
OTHOCHUTEIbHBIC aTOMHAs M MOJIEKYJIsipHasi Macchl. KonmuecTBo BemecTBa
Tema 1.1.2.0cHOBHBIE 3aKOHBI XUMHUH. OCHOBHBIE 3aKOHBI XUMHH. 2 2
Crexuomerpus. 3aKOH COXPAHEHUS MAacChl BEIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOM CTPYKTYPBL. 3aKOH ABOTaJpO U CIEACTBUS UX HETO.
PacuerHble 3a/1au Ha HAXOXK/IEHHE OTHOCHUTEIILHOM MOJIEKYJISIPHOM Macchl, ONpe/ieIeHHe
MaccOBO# JI0JIM XMMUYECKUX 3JIEMCHTOB B CJIO)KHOM BEILIECTBE.
JemoncTpanuu. Mojeim aTOMOB XMMHYECKHX OJJIEMEHTOB. MOJENIN MOJIEKYJ IPOCTBIX |
CJIOKHBIX BelecTB (mapoctepxkueBbie U Ctioapra—bpurieba). Komiekuus mpocThiX U CIOXKHBIX
BemecTB. Hekoropble BemecTBa KOIMYECTBOM 1 Moyib. MoJenb MOJSIpHOTO OObeMa Ta3oB.
Amtotponus pocdopa, KucIopoa, 0JIoBa.
HpodunbHbie M mnpodeccHOHATHHO 3HAYMMble 3JIEMEHThI COJepPKAHMA. AJUIOTPOITHBIC
Moaudukanuu yriepona (anmas, rpadur), kuciopoaa (KACIOpo, 030H), ojioBa (cepoe u Oeroe
0110B0). [ToHATHE 0 XUMHYECKON TEXHOIOTUH, OMOTEXHOJIOTHH N HAHOTEXHOJIOTHH.
Tema 1.2. Ilepuoanyeckuii 3axoH u Ilepnoguyeckas 5
cucremMa xummnueckux jiemeHToB /.. MenaeneeBa
W CTPOEHHE aTOMa
Tema 1.2.1. Ilepuoanueckuii 3axon J[.M1. Menneneesa. Iepuonuueckuit 3axon .M. MenneneeBa. Otkpeitue .M. MenneneessiM Ilepuoanueckoro 1 2
3akoHa. [lepuoanueckuii 3akon B popmynuposke /.M. Menzeneena.
[lepronmdaeckas TabnnIla XUMIYECKUX SJIEMEHTOB — rpaynaeckoe 0TOOpakeHNE TTIEPHOINIECKOTO
3akoHa. CTpYKTypa MepUOIUIECKON TaOIUIIBI: IEPHOBI (MaJIbie W OOJIBIIKE), TPYIIIHI (TJIaBHAS U
mo0ovHas).
Tema 1.2.2 CTpoeHue aToMa U IEPUOAUIECKUIN 3aKOH Crpoenne aroma u nepuoguueckuil 3akon J[.M. MenneneeBa. Atom — cioxkHas yactuna. Sapo 2 2

(IpPOTOHBI M HEMTPOHBI) U AIEKTPOHHAS 000J04Ka. M30TOmBI. CTpOEHHE DIEKTPOHHBIX 000JI0UYEK
aTOMOB JJIEMEHTOB MaJIBIX Iepro0B. OCOOCHHOCTH CTPOEHHsI 3JIEKTPOHHBIX 000JIOYEK aTOMOB
9JIEMEHTOB OOJBLIMX IMEPUOAOB (NEepexoJHbIX 3ieMeHToB). [lonsitne o6 opOuramsix. S-, p- u
d-Op6uTany. DIeKTpOHHBIC KOHOUTYPAIIMH ATOMOB XHMHUYECKHUX 3JIEMEHTOB.
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CoBpemeHHast GopMyJIUPOBKA MEPUOTUIESCKOTO 3aKOHA. 3HAUECHUE MTEPUOTUISCKOTO 3aKOHA U
MepUONYECKON cUCTeMbl XUMHUUYeCcKuX 3eMeHToB .. MenzeneeBa aiis pa3BUTHS HAYKU U
MTOHVMAHHS XUMHUYECKON KapTHHBI MUPA.

IIpakTuyeckne padoTel. MonenupoBanue nocrpoenus [lepnoauyeckoi TaOIUIBI XUMHUYECKUX
2JIEMEHTOB

IIpakTuyeckne padoTel. OnpeseneHne CBOHCTB XUMUYECKOT0 AJIEMEHTA I10 €0 MOJI0KEHHIO B
Ilepuonudeckoil cucteme.

Jemoncrpamun. Pazmuuneie ¢opmbl [lepnoguyeckoil cucrembl xuMuueckux snemeHToB JI.U.
MengeneeBa. JluHamudeckue TaOMMIBI M MojaenupoBanus [lepHOIUYEecKOd CHUCTEMBI.
OnexTpu3anys TeNl U UX B3aUMO/IEIHCTBHE.

IIpoduiabHbie U NpodecCHOHAIBHO 3HAYHMMble 3JIEMEHThI COJep:KaHUs. PaIroakTHBHOCTS.
Hcnonp30BaHNE PaAMOAKTUBHBIX M30TOMOB B TEXHWYECKUX LENAX. PEHTTeHOBCKOE M3ITydeHUE U
€ro WCIOJB30BAHHE B TEXHHKE W MEAWLUHE. MOJENUpoBaHHE KaK METO] IPOTHO3MPOBAHMS
CUTYyallMH Ha POU3BOJICTBE

Tema 1.3. Ctpoenue BeniecTa

Tema 1.3.1. Wonnas xumuueckas CBS3b.

Honnas xuMuyeckas cBsi3b. KaTHOHBI, UX 00pa3oBaHHMC W3 aTOMOB B pe3ylbTaTe Ipolecca
OKHUCIICHHS. AHHUOHBI, UX OOpa30BaHHME U3 AaTOMOB B pPE3yJIbTaTe IMPOLECCa BOCCTAHOBIICHUS.
Honnast cBsA3b, Kak CBA3b MEXIY KAaTHOHAMU M AHUOHAMU 32 CYET JJIEKTPOCTATHYECKOTO
nputshkeHus. Kiaccudukanys HOHOB: IO COCTaBY, 3HAKY 3apsijia, HATUYUIO THIPATHONH 000JI0UKH.
Honnsle kpuctauimyeckne pemeTkr. CBOHCTBa BEIIECTB C MOHHBIM THIIOM KPHCTAJTHYECKON
PEIIeTKH.

Tema 1.3.2. KoBanenTHas XMMHUYECKas CBA3b

KoBanenTHass xumMudeckasl cBsi3b. MexaHH3M 0Opa3oBaHMsI KOBAJCHTHOW CBsI3M (OOMEHHBIA M
JIOHOPHO-aKIENTOPHBIN). DJIEKTPOOTPUIATENEHOCTh. KOBaJeHTHBIE MOMSpHAS W HETOJIpHAas
cBs3u. KpaTHOCTE KOBaJICHTHOH CBSI3M. MOJIEKYyJISIpHBIE W aTOMHBIE KPUCTAIUTMYECKHE PEIISTKH.
CBOICTBa BEIIECTB C MOJICKYJISIPHBIMA M @aTOMHBIMH KPUCTAUTMYECKIMH PEIIETKAMHU.

Tema 1.3.3.Merammueckass XMMHUY€ECKas CBI3b

Mertammudeckas XUMHUYECKast CBs3b. MeTalmimueckas KpUCTALTHIECKast PeleTka 1 MeTaTHIecKas
XHMHUYECKas CBI3b. DH3HMYCCKHE CBONCTBA METAIIOB.

Tewma 13.4. ArperatHple COCTOSIHUS BEIIECTB U

gATperaTHble COCTOSIHMSI BEIIECTB M BOJOPOAHAS CBs3b. TBepioe, >KMAKOE U ra3o00pasHoe




BOAOpOgHAsA CBA3b.

COCTOsHUA BCIICCTB. Hepexoa BCHICCTBA U3 OAHOT'O arp€raTHOIr0 COCTOSAHUA B APYTrocC. BO,HOpO,HHaﬂ
CBA3b.

Tema 1.3.5. YucTele BEIIECTBA,CMECH.

UYucteie BemecTBa u cMecu. [oHATHE 0 cMecH BemlecTB. [ OMOTEHHBIC U T'€TEPOrCHHBIC CMECH.
CocraB cmeceil: 0o0ObeMHass M MaccoBas [OJIM KOMIIOHEHTOB CMECH, MaccoBas JOJIS
npumeceir. OuncTka BemiecTB. CriocoObl pa3esieHnst CMECH.

Tema 1.3.6. JlucrepcHbIe CHCTEMBL.

Jucnepcueie cuctemsbl. [lonsatne o mucmepcHoi cucteme. JucnepcHas ¢dasza W AUCIIEPCHOHHAS
cpena. Knaccudukarus aucrepcHbIX cucteM. [IoHATHE O KOJUTOMIHBIX CUCTEMAX.

IIpakTuyeckasi pabora. O3HAKOMIICHHE CO CBOHCTBAMH AMCIEPCHBIX CUCTEM.

IpakTuuyeckas padora. [IpuroToBieHue cycreH3nn KapOoHaTa KaiblHs B BOE.
IMosyueHne SMyJIbCHH MOTOPHOTO Maca.

Jdemoncrpauuu. Mojenb KpUCTULTHIECKOH pelIeTkn Xjaopuaa Hatpus. OOpasimbl MUHEPAIIOB C
WOHHOW KPHUCTAIMYECKOW PEIIETKOM: KaslblUTa, ranutra. Moaenu KpPUCTaJUIMYEeCKUX PEHIeTOK
«Cyxoro IpAa» (WM mopaa), anmMasa, rpadura (vmu kBapma). [Ipubopsl Ha XUAKNX KpHCTaIax.
OO0pa3upl pa3IMYHBIX JUCIEPCHBIX CHCTEM: SMYJIBbCHH, CYCIIEH3HH, a’spo30JeH, rejeld u 30Jei.
Koarymsimmst. Cunepesuc. D dexr Tunpans.

IIpodunnbHeie n npodeccHOHATEHO 3HAYUMBIE 3JIEMEHThI cofep:kaHus. [IonapHOCTb CBs3U U
noJApHOCTh Mosekyibl. Konnencanms. Tekydects. Bosronka. Kpucrammmzanus. Cyonumanust u
JecyOnumanusi. AHOMaUK pU3NYECKUX CBOUCTB BOAbL. JKuikue Kpuctamisl. MuHepassl U TOpHbIe
MOPOABI KaK IMPHUPOAHBIE CMECH. DMYJIbCUU U CYCIIEH3HH. 30JIU (B TOM YHCIIE a3PO30JIM) U TEH.
Koarynsanus. Cunepesuc.

Tema . 1.4. Bona. PacTBopbl. PacTBopeHue.

Temal.4.1.Boga. PactBopsl. PacTBopenue.

Boma kaxk pactBoputens. PacTtBopumocTh  BemiecTB.  HackllieHHbIe, HEHACHILIEHHBIE,
MIEPECHIIICHHBIC PACTBOPHI. 3aBUCUMOCTD PACTBOPHMOCTH T'a30B, KUIKOCTEH W TBEPIABIX BEHICCTB
OT Pa3NIUYHBIX (HaKTOPOB.

MaccoBasi 103151 paCTBOPEHHOTO BEIIECTBA.

IpakTuuyeckus padora. [IpurotosineHne pacTBopa 3aJaHHON KOHIICHTPAITUH.

Temal.4.2. DIEKTPOUTHYCCKAS AUCCOLUALINS

ONEeKTPONUTHYECKAs OHUCCOMUANNA. ODIEKTPOJUTHl M HEIJICKTPOIHUTHL. DINEKTPOIUTHICCKAs
IUccoranus. MeXaHU3MBl AJIEKTPONUTHYECKOW IHCCONMAIMH U BEIISCTB C PAa3IUIHBIMH
TUTIAMH XAMHUYECKOW CBsi3u. [WMIOpaTUpoBaHHBIE W HETHWAPATHPOBAaHHBIC HOHBL. CTENCHb
ANEKTPOIUTUYCCKOM aucconuarmu. CuiibHBIE U C1a0ble 3JeKTPOiuThl. OCHOBHBIC MOJOXCHHUS
TEOPUHU AJIEKTPOJIUTUUECKON Aucconuanuu. KucioTsl, OCHOBaHHS U COJIM KaK DJIEKTPOJIUTHI.

IIpakTnyeckus padora. VcnelTaHne pacTBOPOB Ha 3IEKTPONPOBOJAHOCTD.

JemoncTpanun. PactBopumocTs BeriecTB B Bojie. CoOMpaHue ra3oB METOAOM BBITECHEHHUS BOABI.
PactBopeHne B Boje CepHOl KHCIOTHI W cojell ammoHus. OOpaslbl KpUCTAJUIOTHAPATOB.
WzrorosneHue runcoBoi noBsi3ku. VcbITaHHE PacTBOPOB DJIEKTPOJIUTOB U HEAJIEKTPOJIUTOB Ha
OpeaMeT AUCCOLMAIMM. 3aBUCHUMOCTb CTEIEHU HIIEKTPOJIUTHUECKOW IUCCOLMAIMM YKCYCHOU
KHCJIOTBI OT pa30aBIEHUsI pacTBOpa. /IBIKEHHE OKpAIICHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
[TpuroroBneHne KecTKOW BOABI M ycTpaHEHUE ee jkecTKOcTH. MonuTel. O0pa3isl MHHEPAIbHBIX
BOJI Pa3JINYHOTO HA3HAYCHUSL.

IpoduabHbie U npodeccHOHANbLHO-3HAYMMbIE JJIeMEHTHI cojep:KaHusl. PacTBopeHHe Kak
obm3uko-xuMuueckuii mpouecc. TerioBele 3¢dexTsl mpu pactBopenny. Kpucramioruaparsl.




Pemenne 3aJa4 Ha MaCcCOBYIO JOJIFO paCTBOPCHHOTO BEIICCTBA. HpI/IMCHeHI/Ie BOJBI B TCXHUYCCKHUX
OeIax. KectkocThb BOJBI U CIIOCOOKI €€ YCTpaHCHUH. MI/IHepaJ'H;HLIe BO/JBI.

Tema 1.5. Knaccuduxanusi HeopranmiecKux
coeJMHEeHMI1 U UX CBONCTBA

Tema 1.5.1. Kucnorsl ¥ ux cBOMCTBa

Kucnorel m ux cBoiicTBa. KHCIOTBI Kak 3JEKTPOIMTHI, HUX KIACCH(PHKAIMS IO PA3IHYHBIM
MpHU3HaKaM. XHUMHUYCCKHUEC CBOWCTBA KHUCJIOT B CBETC TCOPHH JJICKTPOJUTHUCCKON TUCCOIMAIIHH.
OCOOCHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHON CEPHON M a30THON KHCIIOT C METaJUIaMH.
(OCHOBHBIC CIIOCOOBI MTOJTYYCHUS KHCIOTBIL.

IIpakTnuyeckasi pabora. lcnbiTaHue pacTBOPOB KHUCIOT WUHAMKaTOopamMu. BsaumoneiicTBue
METaJUIOB ¢ KHCI0TaMH. B3anmoaelcTBie KUCIIOT ¢ OKCHAAMH METaNIOoB. B3auMopelicTBie KUCIOT
C OCHOBaHUsIMH. B3anMoJeiicTBUE KUCIIOT C COJIIMU.

Tema 1.5.2. OcHOBaHUs U UX CBOMCTBA.

OcHoBaHU U UX CBOHCTBa. OCHOBaHMA KaK AJIEKTPOJHTHI, MX KJIACCH(PHUKANNSA O Pa3IHIHBIM
Nnpu3HaKaM. XHMHYECKHE CBOMCTBA OCHOBaHUH B CBETE TEOPUM DBJICKTPOIUTHUECKOMN
JIUccoIanui. Pa3iokeHne HEPaCTBOPHMEIX B BOJIe OCHOBAaHHHA. OCHOBHBIE CIIOCOOBI MOTyYCHHS
OCHOBAHHUH.

IIpakTnueckasi padora. lchelTaHue pacTBOPOB ILenodel HMHAMKAaTopamMu. BsaumoneiicTBue
mienoyei ¢ conaMu. PasnoskeHne HepacCTBOPUMBIX OCHOBAHUI.

Tema 1.5.3. Conu 1 ux cBoicTBA.

Comu n ux coiictBa. Conu kak d1eKTposauThl. Colli cpeHue, KUCIble 1 OCHOBHBIC. XUMHUYECKH
CBOKCTBA COJIEH B CBETE TEOPUH DIEKTPOIUTHUECKOH nrucconmanui. CrocoObl OMydeHuUs COJeH.

I'ugponus coneid.

IIpakTuuyeckass padora. B3anmoneiicTBue coseir ¢ MetauiaMu. B3anMoaeicTBie coneit Ipyr ¢
JIPYTOM.

IpakTnyeckas padora. [ Maponu3 coneil pa3TuIHOTO THIIA.

Tema 1.5.4. Oxcumpl 1 MX CBOMCTBA.

Oxcunsl u ux cBoiictBa. ConeoOpasyomue H HecoieoOpasyronme Okcuiasl. OCHOBHBIE,
aM(OTepHbIe W KHCJIOTHBIE OKCHIBI. 3aBUCHMOCTh XapakTepa OKCHJIA OT CTEIEHH OKHCIICHHMS
00pa3zyromiero ero Merajuia. XMMH4YeCKHe CBOHCTBA OKCHIOB. [losrydenne okcuaoB.

Jdemoncrpauuu. B3aumoseiicTBre a30THOM M KOHLIEHTPUPOBAHHON CEPHOU KHUCIOT ¢ METaJUIaMHU.
lopenne ¢ochopa m pacTBOpeHHE TPOAYKTa TOpeHHs B Boje. [losydeHne u CBOWCTBa
amdorepHoro ruapokcuaa. HeoOpatumerii ruaposns kapouaa xanpius. OOpaTuMBIi THAPOIH3
COJIeH pa3JIMYHOTO THUIIA.

IIpoduabHbie n npodeccHoOHATLHO 3HAYHMBIE YJIeMEHTHI coep:kanus. [IpaBuia pazdasneHus
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cepHoﬁ KuCI0Thl. Vicmonb3oBaHue CepHOfI KHCJIOTBI B ITPOMBIIIJICHHOCTH. E[[KI/IG meJI04u, ux
HCIOJIb30BAHUC B MPOMBIIIICHHOCTH. lamenass u HerameHas H3BCCTh, €€ IPUMCHCHUC B
CTPOUTECIILCTBE. T'unc n ane6aCTp, TUIICOBAHUC.

IlousTue o pH pacTBOpa. KI/ICHOTHaH, mecJI04Hasd, HeﬁTpaHLHaH Cpebl paCTBOPOB.

Tema 1.6.XumuYecKHe peakuuu

Tema 1.6.1. Knaccupuxannss XUMUYECKUX peakuuit

Kiaccudukarys XxuMudeckux peakiuid. Peakiim coeinHeHusl, pa3ioKeH s, 3aMelIeHus, OOMeHa.
Kartanuruueckue peakunu. OOpaTuMble U HEOOpaTUMbIe peakiuu. [ OMOTeHHbIE W TeTepOreHHbIC
peaknuy. DK30TepPMHUYECKHE M JHIOTEPMHUYECKHE peakIuH. TeruioBoi 3PQPeKkT XUMHUYIECKHX
peaximii. TepMOXUMUYECKUE YPABHCHUSL.

Tema 1.6.2. OKHCINTENHHO-BOCCTAHOBUTEIBHBIE
peaKmuu.

OKHCIUTENHHO-BOCCTAHOBUTEIbHBIC pcakuuu. Cremnenn OKHMCJICHHUA. OKuCIUTEIb u
BOCCTaHOBJIEHHE. BocCcTaHOBUTEIb M OKHCIICHUE. MCTOZ[ SJICKTPOHHOT'O Oamanca JJI1 COCTaBJICHUA
ypaBHeHI/Iﬁ OKHCJIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuI/n‘/i.

Tema 1.6.3. CKOPOCTb XMMUYECKUX PEAKIIHH.

CKOpOCTh XUMHUYECKHX peakiuid. [IoHATHE O CKOPOCTH XMMHUYECKHX peakiuil. 3aBHCHMOCTbH
CKOPOCTH XUMHYECKUX PEaKIi OT PazIHIHBIX (PaKTOPOB: MPUPOABI PEarHPYIONINX BEIIECTB, X
KOHIICHTPAIIH, TEMIIEPATYPHI, TOBEPXHOCTH CONPUKOCHOBEHUS M MCIIOJIb30BAHIS KaTaIN3aTOPOB.

Tema 1.6.4.00paTuMOCTh XUMUYECKUX PEaKIUH.

OO6paTMOCTh XUMUYECKUX peaknuil. OOpaTuMblie 1 HeOOpaTHUMbIE PeakIuy. Peakius 3aMeneHus
MEJIM JKEJIe30M B pacTBOpE MEAHOro Kynopoca. Peakiuu, uayuge ¢ 00pa3oBaHHEM Ocajika, raza
WIA BOJBL. 3aBHCHMOCTh CKOPOCTH B3aUMOJICHCTBHUS COJISIHOM KHCIOTBI C METaJUIAMH OT HUX
MPUPOJIBI. 3aBUCHMOCTH CKOPOCTH B3aUMOJCUCTBHS LMHKA C COJITHOM KHCIIOTOM OT ee
KOHIICHTpPAIIUHU. 3aBUCUMOCTh CKOPOCTH B3amMojeiicTBus okcuna meau(ll) ¢ cepHoli KucinoTou ot
TEMIEPaTyphI.

Tema 1.6.5. Xumudeckoe paBHOBECHE M CITOCOOBI €TI0
CMEIICHUSI .

Xumudeckoe paBHOBECHE U criocoObl ero cmemenus. [Ipunnun Jle-1llatense.

KonTtponbnas pabora 1 nomyroaue

Jdemoncrpauuu. [IpuMepsl HEOOpATUMBIX pEaKIUH, UAYIIMX ¢ 00pa3oBaHUEM OcajKa, Ta3a WId
BOJBI. 3aBUCHMOCTb CKOPOCTH PEakIH OT MPUPOIBI peardupyronux BemecTB. B3amMopaeiicTeue
pPacTBOpOB CEpHOW KHCIOTHI C PAacTBOPAMH THOCYJIb(aTra HATPUS Pa3IMYHOW KOHIICHTPAIMH H
TeMIepaTypbl. MoJenb KHUISIMIETo CiIosl. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakuud OT
MIPUCYTCTBUS KaTaJlM3aTopa Ha MpUMEpe PasIoKeHHs MEPOKCHIa BOIOPOAA C MOMOIIBIO JHOKCHAA
Maprasia u karaiasbl. Mozenb snextponusepa. Mojenb 3JIeKTPOJIM3HON BaHHBI ISl MOITYYEHUS
amroMuHUsL. MoJienb KOJIOHHBI CHHTE3a aMMHaKa

IpopuabHbie W mnpodeccHoHATBLHO 3HAYMMBbIE 3JJIEeMEHTHI cojepxkaHusi. [lousitue 00
AJIEKTPOJIH3E. DIIEKTPOJIM3 PACILIABOB. DJIEKTPOJIHM3 PACTBOPOB. DIEKTPOJUTUICCKOE TOTYyISHHE
amomunusi. [IpakTudeckoe NpPUMEHEHHE 3JeKTposin3a. [ albBaHOMIACTHKA. [ aabBaHOCTETHS.
PaduanpoBaHre IBETHBIX METAILIOB.

Karanu3. T'omMoreHHble W TeTEpPOreHHbIC KaTanu3aTopbl. [Ipomoroper. Karanutudeckue sbl.
HHruéuropsr.

,hIpon3BOICTBO aMMHMaKa: ChIpbE, allaparypa, HayqHbIC TPUHIUIIBL.




2 noayroaue

2 mojayroaue
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Tema 1.7. MeTa/uibl M HeMeTAJLIIbI 6
Temal.7.1. Metamnsl. Mertamnel. OCOOCHHOCTH CTPOCHHS aTOMOB WM KpHCTALIOB. (DU3MYECKHE CBOWCTBA METaJLIOB. 2
Knaccuukamuss MeTasioB O pa3IMYHbIM TNpPU3HAKaM. XHMHUYECKHE CBOWCTBA METAJIIOB.
DIIEKTPOXUMHUUECKHUH Psijl HAIPSHKEHUH MeTaioB. MeTramioTepMusi.
O6mme cnocoOsl momydeHHs MertamioB. [lomatme o wMeramrypruu. llmpomeramryprus,
THIPOMETAILTYPTUs U ANeKTpoMeTaiuryprus. CIutaBbl YepHBIE U [IBETHEIE.
Temal.7.2. Hemeramisr. Hemerammsl. OcoOeHHOCTH CTpOEHHUs aToMOB. HemeTaiuibl — mpoCThIe BEIIECTBA. 3aBUCHMOCTH 2
CBOMCTB TaJlOTeHOB OT uX TmoJiokeHus B Ilepuomnyeckoil cucreme. OKHUCIUTENbHBIE U
BOCCTAaHOBHTCIIFHBIC CBOMCTBA HEMETAUIOB B 3aBHCUMOCTH OT WX TIOJOXCHUS B PAIy
9JIEKTPOOTPHUIATEILHOCTH.
IMpakTuyeckue padora. 1
[Tonmyyenne, cobupaHne u paclio3HaBaHUE Ta30B.
[pakTuyeckue padora. 1
Pemenue skcriepuMeHTAIbHBIX 3a]1a4.
Jdemoncrpauuu. Komreknmsi MetamioB. B3aumonelcTBue MeTauioB ¢ HeMeTaamu (Kenesa,
IIUHKA W aJIOMUHHUS C CEpOH, aJJFOMHHHS C HOAOM, CYPbMEI C XJIOPOM, TOpPEHHE JKeJIe3a B XJIope).
l'openune MeTamioB. ATIOMIHHOTEPMIISL.
Kommeknust HemetannoB. I'openne HemertamwioB (cepsl, (ocdopa, yris). BeiTecHeHne MeHee
aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB MX COJIEH O0Jiee aKTUBHBIMH T'aJIOTCHAMH.
Moienb MPOMBIIICHHON YCTAHOBKH JUISI IPOU3BOCTBA CEPHOM KUCIOTHI. MOIeITh Imedw sl 00Xura
u3BecTHsKA. KoJUleKuu mponyKIuil CHIIMKaTHOW TpoMbinuieHHOCTH (cTekna, dapdopa, dasmHca,
LIEMEHTA Pa3JIMYHBIX MAPOK U JIp.)
IIpodunbHbie n npodeccHOHATHHO 3HAYHMBIE 3JIEMEHTHI cofep:kaHus. Koppo3us MeTanios:
XUMHUUYECKas ¥ DJIEKTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT YCIOBUN OKpY>Karouieit
cpensl. Knaccugukanusi KOppo3ud METAUIOB MO pa3iudyHbIM Tpu3HakaM. CrocoObl 3alluThl
METaJJIOB OT KOPPO3UHU.
[Ipou3BOACTBO UyTyHa U CTaNH.
[Tonydenne HeMeTaUIOB PPaKIIMOHHOM TIEPETOHKON KHUIKOTO BO3IyXa H JIEKTPOIU3OM PACTBOPOB
WJIH PacIUIaBOB 3JIEKTPOJIMTOB.
CunukaTHas IPOMBIIUIEHHOCTE. [IpON3BOICTBO CepHON KHUCIIOTHI
Pa3gea 2. OPTAHUYECKASA XUMUA 33
Tema2.1. OcHOBHbIE NOHATHUS OPraHUYeCKOi XUMHHU 5
U TeOpHsi CTPOCHUSI OPraHHYEeCKHX COeTMHeHU
Tema 2.1.1.IIpeameT opraHUIECKON XUMHH. IIpenmer opranndeckoil xumuu.IIpupoaHble, UCKYCCTBEHHBIE M CHUHTETHUYECKUE OPraHUYECKUE 1
BemecTBa. CpaBHEHHE OPTaHMYECKUX BEIIECTB C HEOPraHMYECKUMH. BaleHTHOCTh. XUMHUECKOE
CTPOEHUE KaK MOPSAJOK COSMHEHHsI aTOMOB B MOJIEKYJIBI [10 BAJIEGHTHOCTH.
Tema 2.1.2.Teopust cTpoeHHs OPraHUYECKUX Teopus crpoenus opranuueckux coeguHeHuit A.M. byrnepoBa. OCHOBHbIE TONOXKEHUS TEOPUU 1
coenunenuit A.M. bytneposa. XHUMHYECKOTO cTpoeHus. M3omepus u uzomepbl. XUMUYECKUE (GOPMYIBI U MOJCITH MOJICKYN B
OpPraHUYECKON XMMHHU.
Tema 2.1.3.Knaccudukanus opraHM4eCKUX BEIICCTB. Knaccudukarnus oprannueckux peniectB. Kimaccudukaius BEIIEeCTB MO CTPOCHHIO YTICPOIHOTO 1
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CKeJleTa U HaIWYMI0 (QYHKIHOHAJIBHBIX Ipynn. ['omonoru u romosorus. Hayana HOMEHKIATyphl
IUPAC.

Tema 2.1.4. Knaccudukanys peakiuuopraHu4ecKux.

Krnaccudukanms  opranmueckux  peakuuu. Peakumu — npucoenuHeHus — (TMIPUPOBaHMSA,
raJoreHUpOBaHMS, THIPOTalOr€HUPOBAHMS, THPATALIH). Peakiun OTLICTUICHHS
(merunpupoBaHUs, JETHIPOTAIOTCHUPOBAHUS, Aeruaparanun). Peakmum 3amenieHus. Peaknmu
N30MEpHU3aLNH.

IMpakTuyeckune padora. Mzrorosnenre Mozesei MOJIEKYJI OpraHMYECKHUX BEIIECTB.

Jdemoncrpauuu. Monenu MOJEKyJd TIOMOJIOTOB U H30MEPOB OPIaHWYECKUX COEAMHEHUH.
KauectBeHHOE OOHapy)KeHHE VIriepoja, BOIOpOJa W XJIOpa B MOJIEKyJaX OPraHMYECKUX
COEIMHEHU.

HpodunbHbie n MpodeccHOHATHHO 3HAYNMBIE 3JIeMeHThI coep:kaHus. [lorstre o cyocTpare
n peareHTe. Peakny OKHCIICHHS W BOCCTAaHOBJICHHS OpraHMYecKux BemecTB. CpaBHEHHE
KIacCU(UKANKA COSAMHECHUH W KJIACCU(UKAIMHM PEaKIUid B HEOPTAHWYECKOW M OpPraHMYECKOM
XUMUH.

Tema 2.2. Yri1eBoAOpOAbI M UX HPUPOAHbIE
HMCTOYHHMKH
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Tema 2.2.1.AnkaHbl

AnkaHbl. AIKaHBI: TOMOJIOTHYECKHMI pdaa, HU30MEpUd U HOMCHKIIATypa alIKaHOB. XUMHUYCCKHUE
CBOIiCTBa aJIKAHOB (MeTaHa, 3TaHa)Z TOpCHUEC, 3aMCHICHUC, Pa3JIOKCHUC, ACTUAPUPOBAHUC.
HpI/IMeHGHI/IG aJIKaHOB Ha OCHOBE CBOMCTB.

Tema 2.2.2. AnKeHBI.

AnkeHpl. DTWICH, €ro moiydeHWe (JACTHIPUPOBAHUEM  JTaHa, JCMOJIMMEpPU3aIUCH
MOJMATIIICHA). [ OMOJOrHYESCKUiA Psil, U30MEPHsI, HOMCHKIIATYPa aJIkeHOB. XMMHUYECKUE CBOMCTBA
STWJICHA: TOpEHHE, KadeCTBEHHBbIC peakiuu (oOeciBeunBaHWe OPOMHON BOJBI M pacTBOpa
repMaHraHara Kajus), ruparais, noaumepusaius. [ IpuMeHeHne STuaeHa Ha OCHOBE CBOMCTB.

Tema 2.2.3. JIneHBI U KayIyKH.

Huensr n kayuyku. [lomaTtme o aueHax Kak YTIIEBOJOPONAX C IBYMS JBOMHBIMH CBSI3IMHU.
ComnpspkeHHBIE TUEHBI. XWMHYECKHe CBOWCTBa OyTaauweHa-1,3 W wu3ompeHa: obeclBeYMBaHUE
OpOMHOM BOJIBI M TTOJTMMEPHU3alns B Kayayku. HaTypaibHbBIN 1 CHHTETHYECKNE Kaydyku. Pe3una.

Tema 2.2.4. ATKUHBI

ATNKUHBL. ATETHICH. XUMUYECKHE CBOWCTBA alleTHJIEHA: TOpeHHe, oOecIBEYMBaHHE OPOMHOI
BOJIBI, TIPHCOEAMHEHHE XJIOPOBOAOpOJa W THaparamus. [IpuMeHeHWe ameTWieHa Ha OCHOBE
CBOMCTB. MeXKJaccoBasi N30MEPHUs C alTKaINCHAMH.

Tema 2.2.5. Apenni.benzod.

Apenbl.  bensom. Xumudeckwe ~ CBOWcTBa  O€H30J1a:  TOpEHWE,  pPEaKIUH  3aMEIICHHS
(ranorenupoBanue, HUTpoBanue). [IpuMeHeHre OEH3051a HA OCHOBE CBOCTB.

Tema 2.2.6. IIpupogHbIle HICTOUYHUKH YTIEBOAOPOAOB.

[TpuponHble MCTOYHWMKM YIIIEBOAOPONOB. [IpupoaHbIil Ta3: cocraB, NPUMEHEHHE B KauyecTBE
tornBa. Hedre. Cocras u nepepadorka Hedru. Ileperonka nedpru. Hedrenpomykrsl.

[pakrnyeckue padora.O3HAKOMIICHHE C KOJUICKIHEH 00pasioB He)TH H MPOAYKTOB €€
nepepabOTKU. MC KOJUICKIMEH KaydyKOB U 00pa3IiaMy U3ACIHi U3 PE3HHBL

Jdemoncrpauuu. ['openne metana, aTuieHa, auetwieHa. OTHOIIEHHE METaHa, ITUJICHA, alleTHIICHA
1 OCH30/1a K pacTBOpaM IepMaHraHara Kajaus u OpoMHON Boje. [lonydeHue 3THICHA peakiuen
JIETUpATalliy ITAHOJA, allETUIICHA — THAPOJIU30M KapOuaa Kanblus. PasnokeHue kaydyka mpu
HATPCBAHUHU, WUCIBITAHUE TPOIYKTOB PA3JIOKEHHs HAa HEMpeaeabHOCTh. Kosuteknus o0pas3ion
HepTH W HedrenmpoaykToB. Komrmekmms «KaMeHHBIH yroiap W HPOXYKIHSA KOKCOXHMHYECKOTO
TIPOU3BOJICTBAY.
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IIpodunnbHbie M mnpodeccHOHAIBLHO 3HAYHMBIC 3JIEMEHThI cofep:xkanmsa. IIpasuno B.B.
MapxkoBuukoBa. Knaccudukanys n Ha3HaueHHe KaydykoB. Kitaccudukaums 1 Ha3HauCHHUE PE3UH.
Bynkanuzanus xaydyka.

[onmy4yenne aneTHiIeHa TMHPOIM30M MeTaHa M KapOWAHBIM CIIOcOOOM. Peakius mojmMepHu3anun
BUHWIXJIOpUA. [TOMMBUHIIXIIOPH U €ro IpuMeHeHue. Tpumepu3amus areTiieHa B OSH301I.
[Tonstre 006 skcTpakiuu. BoccTaHOBIEHHE HUTPOOCH30JIa B aHWIUH. [ OMOJIOTHYECKUN psif
apeHoB. Tonyon. HutpoBanue Tonyosna. TpoTui.

OCHOBHBIE HaIPaBJICHUS TIPOMBIIIUICHHOH NIepepaboTKH MPHUPOIAHOTO Ta3a.

[omyTHEI HEQTIHOI Ta3, ero nepepadboTKa.

[Tpouecchl NMPOMBILUIEHHOH NepepadoTKH HePTH: KpeKHHT, pudopMHHT. OKTaHOBOE YHUCIIO
OCH3MHOB M LIETAHOBOE YHCJIO JAU3EJIBHOro TomMBa.KokcoXuMMuueckoe NPOW3BOJCTBO M €ro
IPOAYKIUSL.

Tema 2.3. Kucaoposa-
cojiep:Kalue OPraHuYecKne COeTNHEHH
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Tema 2.3.1. Cnuprtsl.

Cruprtel. [Tonydenue 3TaHONa OpOKEHHUEM IIIFOKO3BI M THIpATAlled 3TWJICHA. [ MApOKCHUIbHAS
rpymna kak (yHKHHOHanbHAs. [IOHATHE O TPEACNbHBIX OJHOATOMHBIX CIHUPTaX. XHMUYECCKUC
CBOICTBA 3TaHOJA: B3aMMOJICHCTBHE C HATPHEM, OOpa30BaHUE NPOCTBIX U CIOKHBIX 3(PHUPOB,
OKHCIICHHE B anmbAeTHI. [[puMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €T0 TIOCIECTBHS
U TIpeIyTpeXICHIE.

I'mumeprH  Kak TMpeNCTaBUTENh MHOTOATOMHBIX CHHPTOB. KadecTBeHHass peakmus Ha
MHOTOAaTOMHBIE CIAPTHL. [IprMeHeHne TaumepuHa.

IMpakruyeckue paéora. PacTBopenue rJIMUEPUHA B BOJE W B3aMMOJACHCTBHE C IMAPOKCHIOM
meau(ll).

Tewma 2.3.2. denour.

®Denon. Ousnueckie W XUMHUYECKHE CBOWMCTBA (eHosia.B3anMHOE BIHMSHHE aTOMOB B MOJIEKYJIE
(deHONA: B3aMMOACHUCTBUE C THAPOKCHUIIOM HATPHS M a30THOW kuciaoTou. [Ipumenenne penona Ha
OCHOBE CBOMCTB.

Tema 2.3.3. Anpneruasl.

Anpnerunpl.  [lonste 00 ampperngax. AubaeruaHas rpynna  Kak — (yHKIHOHaJIbHas.
®dopmanbAeru] U €ro CBOWCTBA: OKHCIEHHE B COOTBETCTBYIOINYH) KHUCIOTY,BOCCTAHOBJIEHUE B
cooTBeTcTByOmUil cnupt. IlomydeHue anpaerufoB OKUCICHHEM COOTBETCTBYIOIIUX CHHPTOB.
[Tpumenenne popmainbiernia Ha OCHOBE €r0 CBOWCTB.

Tema 2.3.4. KapOoHOBBIE KHCIIOTBHI.

KapOonoBsie kuciiotel. IloHsTHE © KapOOHOBBIX KHCIOTax. KapOokcuiipHas TIpymma Kak
¢yHKIMOHATbHAS. ['OMOJIOTHYECKUI PSJl MPENCTbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
[Momyyerne kapOOHOBBIX KHCIOT OKHCICHHEM allbJACTHIOB. XWMHUYECKHE CBOMCTBAa YKCYCHOMN
KHCJIOTHI: 00IIMe CBOICTBa C MUHEPAIBHBIMU KHUCIIOTaMH U peakuus stepudukanuu. [Ipumenenne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BrIcIne )KupHbIE KUCIOTHI Ha IPUMEPE aIbMUTUHOBOM 1
CTE€apUHOBOM.

IpakTuyeckne padora. CBolicTBa YKCYCHO# KHMCJIOTBI, 00IIHE CO CBOWCTBAMH MHUHEPATHHBIX
KHCJIOT.

Tema 2.3.5. CnoxHbie 3QUPHI K KUPEHI.

Cnoxxnbie 3¢upsl U xupbl. [lonydeHne cinoxHBIX 3upoB peakiueit srepudukanuu. CrokHbIE
3¢upbI B IPUPO/IE, UX 3HaYeHHe. [I[pruMeHeHHe CII0KHBIX 3(PUPOB HA OCHOBE CBOWCTB.

JKupsl kak cioxabie 3Qupsl. Kitaccudukanms »upoB. XUMHUUECKUE CBOHCTBA XKHUPOB: THAPOIH3 H
THIPUPOBAHUEC KUIKHUX KUPOB. [IprMeHeHHE )KUPOB HA OCHOBE CBOICTB.MpbLTa.

11;[paKanec1me paﬁoTa. I[OKa?)aTeJ'ILCTBO HCOPCACJIbHOT'O XapaKTepa KUAKOI'0 XKHUpa.
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Tema 2.3.6. YrneBonsl.

VYrneBoasl. YrieBoabl, UX Kiaccu(UKanus: MOHOcaxapuibl (TJI0K03a, (pyKTo3a), AUcaxapHibl
(caxapo3a) 1 nonucaxapusl (Kpaxmai U LEeJUII0I103a).

I'nroxo3a — BemecTBO € JBOWCTBEHHOM (DyHKLMEH — aJlbJCrHAOCIUPT. XUMUYECKHUE CBOWCTBA
TJIFOKO3bI: OKHCIIEHUE B TVIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHHE B COPOHT, CITUPTOBOE OpPOXKEHMHE.
IIpumenenue riaoKo3bl HA OCHOBE CBOMCTB.

3HaueHWe YIICBOAOB B JKUBOM MpHUpOAe ¥ JKM3HM 4denoBeka. lloHATHE O peaknmsax
MOJMKOHJSHCALINY U THAPOJIN3a Ha IpUMepe B3aUMONPEBPALCHUH: TTII0K03a —> TONHUCaXapul.

IMpakruyeckue padora.B3aumozieicTBue IIOKO3bI M caxapo3bl ¢ ruapoxcugom meau(ll).
KauecTBeHHas peakiusi Ha KpaxmaJl.

Jemoncrpanmuu. OkucieHne cnupra B anpieru]. KayecTBeHHbIE peakiyd HA MHOTOATOMHBIC
cnuptel. PactBopuMocTh (eHONa B BoAe mpu OOBIYHOW TeMmmeparype W HpH HArpeBaHHH.
KauectBeHHble peakiun Ha (eHoj. Peakumsi cepeOpsHOro 3epkajia ajblIerdIOB U TIFOKO3BL.
OxkucieHue apIeTHIOB U TIIFOKO3EI B KHCIOTY ¢ momomnibio ruapokcuna mean(ll). Kagecteennas
peaximst Ha kpaxmai. Koywiekius 3upHBIX Macell.

Tema 2.4. A3oTcoep:Kaline opraHnyecKne
coenunenus. Illoaumepsbl

IIpopunbHbie U MpodeccCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COAepPKaHUsl. MEeTUIOBBINA CIUPT U
€ro HCIO0JIb30BaHUE B KAUECTBE XMMHUYECKOTO ChIpbs. TOKCHYHOCTh METaHOJIa U IIPaBHJIa TEXHUKU
OezomacHOCTH NpU paboTe ¢ HUM. OTWICHIVIMKOIb M €ro IpuMeHeHHe. TOKCHYHOCTh
STHUJICHTJIMKOJIS M TIPaBUJIa TEXHUKU 0€3011acHOCTH NpU paboTe ¢ HUM.

[Monyuenue deHona U3 MPOAYKTOB KOKCOXMMHUUECKOTO IIPOU3BOICTBA U U3 OEH30I1a.
[omukonnencarus  ¢opmanpaeruaa ¢ ¢GeHonoM B (GEHOIOPOPMATIBIESTHIHYI0  CMOITY.
Arneranpnernn. [ToHATHE 0 KeTOHaX Ha MpHUMeEpe areToHa. llpuMeHeHHe aneToHa B TEXHHUKE U
MIPOMBIIINIEHHOCTH.

MHoroo0pa3ue kKapOOHOBBIX KHCJIOT (IIaBeJieBasi KUCIOTa KaK IBYXOCHOBHAS, aKpHUIIOBas KHUCIIOTa
KaK HelpeaeNbHas, OeH30MHas KUCIIOTa KaK apoMaTHIecKast).

[TnenkooOpasyromue Macia. 3aMeHa KHPOB B TEXHHKE HEMHUIIEBBEIM ChIpheM. CHHTETHYECKHE
MOIOIIIE CPEJICTBA.

MornouHokucioe OpokeHHe TIIIOKO3bl. Kucnomonoynsie mnpoaykTsl. CHIOCOBaHHE KOPMOB.
Hurposanue nemntonosst. Ilupoxcunus.

Tema 2.4.1. AMUHEL

Awmunsbl. [lonarne 06 amuHax. Anudarndeckue aMHUHBI, UX KiIaccH(UKAys ¥ HOMEHKJIATYypa.
AHWIVH, KaKk opraHuveckoe ocHoBaHue. [lomydeHwe aHWIMHA W3 HUTpoOeH3zomna.llpuMeHeHue
AHWJIMHA HA OCHOBE CBOMCTB AMHUHOKHUCIIOTHI.

Tema 2.4.2. AMUHOKHUCIIOTBI.

AMWHOKHCIIOTEL. AMHHOKHCIOTBI Kak aM{QoTepHble AN(QYHKIHOHATIBHBIC OpPraHUYECKHE
coeuHeHUs. XUMUYECKUEe CBOMCTBA aMUHOKHUCIIOT  B3aUMOJICHICTBYE CO I€I049aMu, KUCIOTaMH U
JIpyT € ApYroM (peakiusi IOoJUKOHAeHcaln). [lenTuanas cBs3b M nosmnenTtuasl. [IpuMeHenue
AMUHOKHUCJIOT HA OCHOBE CBOMCTB.

Tema 2.4.3. benku. [Tonmumepst

Benku xak Ouononumepsl. [lepBuyuHas, BTOpudHasi, TPETUYHAS CTPYKTYphI OeJIKOB. XMMUUECKHE
CBOHCTBa OEJIKOB: TOPEHHUE, ICHATYPAL, THIPOJIN3, IBETHBIC peaky. buonornyeckue pyHKIMN
6enkoB. [Toaumepst..benku 1 nmoaucaxapuabl Kak OMONIOIMMEDBI.

Tema 2.4.5. [Tnactmaccel. BonokHa, ux kinaccudukanus.

1E[HaCTMaCCLI. HonyquI/[e IMOJIMMCPOB peaKuI/Ieﬁ noJimMepuszallii = 1M TMOJUKOHACHCALIUU.
LJ




TepMOl’IJ’IaCTI/I"IHLIe 1 TCPMOPCAKTHUBHBIC MTJIACTMACCHI. HpeZICTaBPITGHPI mIacTtMacc.
Bonoxna, ux KJ'IaCCI/I(i)I/IKaHI/IH. HonyquI/Ie BOJIOKOH. OT[[GJ'II)HI)IG NpeACTaBUTCIIA XUMUYCCKUX

BOJIOKOH
IIpakTnuyeckue padora. Pacno3HaBaHMe MIACTMACC U BOJIOKOH. 1
IIpakTuyeckne paGora. PemeHne SkcHepUMEHTANBHBIX 337a4  Ha  HUACHTH(QUKAIHUIO 1

OPraHMYeCKUX COCMHEHUN

JdemoncTpanmnu. B3anmoseiicTBue aMMHaka U aHWJIMHA C COJISTHOM KUCJOTOM. Peakuust aHunuHa ¢
O6pomHOiT Bomoi. Jloka3aTrenscTBO HaMMYUS (YHKIHMOHAJIBHBIX TPYII B PacTBOPax aMHHOKHCIOT.
PactBopenne m ocaxaenune OenmkoB. [IBeTHhie peakiuu OenkoB. ['OpeHHE NTHYBETO Tiepa W
IEPCTIHON HUTH.

IpodpuiabHbie 1 NMPodecCHOHAILHO 3HAYUMBbIE JJIEMEHTHI COJIepKAHUsl. AMHHOKAIIPOHOBAS
kucsiora. KanpoH Kak npeacTaBuTeb MOJIMaMUIHBIX BOJOKOH. VIcToib30BaHe ruipoiin3a OeaKoB
B MIPOMBIIIIJICHHOCTH. TTonuBUHUITXIIOPHU, oJIATeTpa TOPITHIICH (Teduton).
®Oenonopopmanbaeruaapie  mwiactMaccbl.  Lemmynoua.  [IpoMbIlIeHHOE — MPOU3BOJCTBO
XHUMHUYECKHX BOJIOKOH

JAnddepeHnnpoBaHHbIii 3aueT 1

BCEI'O: 78

JIist XapaKTepUCTUKU YPOBHS OCBOCHHSI yUeOHOT0 MaTepraa UCTIONb3YIOTCS CIEAYIOINEe 0003HAYCHUS:

1 - 03HAKOMHUTEJbHBIN (Y3HaBaHHE paHee U3yYCHHBIX 00BEKTOB, CBOMCTB);
2. - PENPOYKTHUBHBIN (BBIOJHEHHUE ACATEIBHOCTU IO 00pa3ily, MHCTPYKIMH WM O] PyKOBOJICTBOM)
3. - IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTEILHOE BHIIOJIHEHHUE JESITEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOU JUCITATLIIAHBI

3.1. Tpe6oBaHuA K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrevyeHn 0
Peanuzarust yaeOHON AMCIUIUIMHBI TpeOyeT Haluyusi ydeOHOro KaOWHeTa W J1abopaTopuu
XUMHH.

Ob6opynoBanne yaeOHOTO KabuHETa U TabopaToOpHu:

- MOCAI0YHBIE MECTA MO KOJUYECTBY 00yUYaIONINXCS,;

- pabouee MecToO TMpenojaBaTenisi, OOOPYJOBAaHHOE IEPCOHAJIbHBIM KOMIIBIOTEPOM  C
JUIEH3UOHHBIM WM CBOOOJHBIM MPOrPaMMHBIM OOECIEYEeHHEM, COOTBETCTBYIOIIMM pa3jeiam
MIPOrpaMMbI U MOAKIIOUYEHHBIM K ceTu Internet u cpencTBaMu BeIBOJIa 3BYKOBOM HH(OpMaIINH;

- IEMOHCTpPAIMOHHBIN CTO;

- BBITSDKHOM 1IKad;

- yueOHO-HarIAIHbIE TIOCOOMsT W J1abopaTopHOE OOOpYAOBAaHHE: TEPHOIUYECKAs CHUCTEMa
XuMH4ecKuX iemMeHToB .M. Menaeneesa, psia HANPsHKEHUM METAIUIOB, PSI 3JIEKTPOOTPULIATEIBHOCTH
HEMETAIIJIOB, TaOJIMIla PACTBOPUMOCTHU COJIEH, KUCIOT M OCHOBaHHWM B BOJE, TUIAKATHI MO OOIIEH U
HEOPraHUYeCKOW XUMHUH; IUIAKaThl MO OPTraHMYECKONM XHMHUHU, XMUMHYECKas IOCyla, XUMUYECKUE
peakTuBbI, 1a0OpaTOpHBIE BECHl M PA3HOBECHI, KOJUIEKIMH: «Meramib», «[ OpHBIE MOPOABI»,
«IlimacTMaccsl U BOJIOKHAY, MOJEIM OPTaHUYECKUX BEIIECTB

3.1.2. TexHuveckue cpeacTBa 00yUeHHs:
- MYJIbTUMEIUUHBIA IPOEKTOP;

- KOMIIBIOTEP MPENO/IaBaTelis;

- IPOEKLIMOHHBIN DKpaH;

- aBTOPCKHM KOMIUIEKT KOMIIBIOTEPHBIX IIPE3EHTALUH.
3.2. UudopmanuonHoe odecrieueHue 00yueHust
3.2.1. Y4eOHMKH U yUeOHbIe OCcoOus
OcCHOBHBIC HCTOYHHMKH:

1.T'abpuemnsH, O.C. Xumus s npodeccuii  Texaumueckoro mnpodwst: yaeonuk / O.C. [NabpuensH. — M.:
Axanemus, 2017. - TekcT: HEMOCPEACTBEHHBIM.

2.boromonoga, 1. B. Heoprannueckast xumus: yueoHoe mocoowue / M1.B. boromonosa. - Mocksa:
NHO®PA-M, 2018. - 336 c.: ui. - ([TPOOUnp). - ISBN 978-5-98281-187-5. - Tekct: 21eKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1061490 (mata obpamenus: 21.05.2019). — Pesxxum mpocryma:
IO TTOIITHCKE.
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3.3 Cneundukanusa yueOHO-MeTOAUIECKOT0 KOMILJIEKCA

Ne HaumenoBanue KosmmuectBo Tun Hocurtens
1 Pabouas nporpamma 1 OneKTpOHHBIN
2 Cranaapt o CneuualbHOCTH 1 OneKTpOHHBIN
3 3akon 00 0O6pa3oBaHUU 1 OneKTpOHHBIN
4 KoMIIeKT O1leHOUHBIX CPEACTB 1 OneKTpOHHBIN
5 Pa3znaTounslii MaTepuan, NpUMEpPHBIE BapUaHTEHI 100 ONeKTPOHHBIN
3aJJaHnK 11 3a4éTa, SDK3aMeHa bymakubrit
6 KoMITIekT npe3eHTanuii K JeKIsIM 1 DNEKTPOHHBIN
7 MeTomuieckue peKOMEHIAINN K TTPAKTHIECKIM, 1 DNEKTPOHHBIN
J1a00PaTOPHBIM paboTaM,
8 Tabmmpi(nieprogueckas CuCTeMa, 25 ITeuaTHbie M3HAHAS
Ta01.pacTBOPUMOCTH,IIEKTPOXUMUIEC-H PAL
HaIpPsHKSHUS METAJIIOB)
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4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSA JUCHHUIIJINHbI

KOHTpOJ'IL U OIICHKAa PpPE3YJbTAaTOB OCBOCHUA JUCHUIIJIMHBI OCYHICCTBJIISICTCA IIperiogaBaTeieM B IIPOIECCe
MPpOBEACHUA IPAKTUYCCKUX 3aHATHI H ﬂa60paT0pHLIX pa60T, TCCTUPOBAHHNA, a TaKKC BbIIIOJTHCHUS 06y‘IaIOHII/IMI/IC${

MHAWBUAYaJIbHBIX 3aZ[aHHﬁ, ITPOCKTOB, HCCHeHOBaHHﬁ.

PesysbTaThl 00y4eHust
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMS)
pasaen/Tema

@®opMBbI U METOABI
KOHTPOJIS U OLleHKH
pe3yJIbTaTOB 00yuYeHust

Ha3bIBaTh N3YYCHHBIC BCIICCTBA j(¢] 501078

HOMEHKJIATypawm;

«TPUBHATBHOMN MEXIyHapOaHOU

YCTHBIH o1poc,

OTIpENeNATh BAJICHTHOCTh W CTENCHb OKHUCICHHWS XHMHUYECKHX 3JIEMEHTOB, THIl XUM
COCIMHEHUSX, 3apsi HOHA, POCTPAHCTBEHHOE CTPOCHNE MOJEKYII, THUII KPUCTAJUINIECKOH P
cpensl B BOJAHBIX PacTBOPAx, OKHUCIHTENb W BOCCTAHOBUTENb, HAIIPABICHHE CMEICHHS
BIMSIHAEM Da3NYHBIX (PAKTOPOB, M30MEPHl M TOMOJIOTH, TPHHAIJIE)KHOCTH BEIIECTB K
HEOpPraHUYECKUX U OPTaHUYECKUX COEIMHEHUH; XapaKTep B3aUMHOIO BJIMSHHS aTOMOB B
peakuuid B HEOPraHMYECKOM U OpraHMueCKON XUMHUU;

MPAKTUYCCKUC 3aHATUS,
TCCTUPOBAHUC

XapaKTepu30BaTh S-, P-, J-3JIEMEHTHI 110 X IojoxeHuto B [lepuoanueckoii cucreme 1. Y.
MenzeneeBa; o0LIME XUMHYECKHE CBOIMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX M OPraHMYECKHX COEJUHEHHMH; CTPOEHHE M CBOWCTBA OpPraHMYECKHX
coeaMHEeHUi (YIieBoI0pOJOB, CIHMPTOB, ()EHOJIOB, AJBJIETHUIOB, KETOHOB, KapOOHOBBIX
KUCJIOT, aMMHOB, @aMHHOKHCIIOT H YIIIEBOJOB);

MpPaKTUYECKHUE 3aHATUS,
YCTHBIH OIIpOC

O00BSCHATH 3aBUCHMOCTH CBOMCTB XMMHYECKOTO 3JIEMEHTA U 00pa30BaHHBIX UM BEUIECTB OT
nonoxkenust B Ilepuommueckoit cucreme J[.WM. MenpaeneeBa; 3aBUCHMOCTh CBOWMCTB
HEOpPTraHWYECKHX BEIIECTB OT MX COCTaBa W CTPOCHUS, MPHUPOAY XHMHUYECKOH CBS3H,
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEeakIMy OT Pa3iNYHBIX (PaKTOPOB, PEAKIIMOHHOMN
CITOCOOHOCTH OPTAaHWYECKUX COSAMHEHUN OT CTPOSHUS UX MOJICKYT,

YCTHBIH 0IIpoC,
MPaKTHYECKHE 3aHATHSA

BBITIOJTHATH XUMHAYECKHUMN OKCIICPUMECHT 110 PaCIIO3HABAHUIO BaKHEUIITHX HCOPraHN4CCKUX U
OPraHNYCCKUX BCUICCTB, IMOJIYYCHUIO KOHKPETHBIX BEHICCTB, OTHOCANINXCA K U3YUCHHBIM
Kj1accaM COGI[PIHCHI/Iﬁ;

nabopaTtopHbie pabOThI

MPOBOAUTH pACUCThI IO XUMUYCCKUM (bOpMyHaM 1 YpaBHCHUSAM peaKHHﬁ;

MPAaKTUYCCKUC 3aHATUL

OCYIIECTBIISITH CAMOCTOSITEJIbHBII MOUCK XUMHUYECKOW MH(OpManuu ¢ HCHOIb30BaHUEM
Pa3JIMUHBIX HCTOYHHMKOB (CIIPaBOYHBIX, HAYYHBIX W HAYYHO-TIOIYJISIPHBIX H3JaHHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); HMCHONB30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUH Ul 00pabOTKM W mepeiadd XMMHUY. MHGOPMALMHM U €€ NPEACTaBICHUS B
pa3inuHbIX popMax;

CaMOCTOATCJIbHAsA pa60Ta

HCIIOJIB30BATh l'IpI/[06peT€HHLIC 3HaHUSI U YMCHUA B HpaKTPI‘IeCKOfI ACATCIBbHOCTU H
HOBCQHHQBHOﬁ KWU3HU: I TIOHUMAaHUA r00aIbHbIX npo6neM, CTOAIIMNX TICPEN
YCJIOBCYCCTBOM: DKOJIOTHUICCKUX, DOHCPTCTUICCKUX U ChIPBCBBIX,

CaMOCTOSATENIbHAS
paboTa,yCTHBIN OMpocC

0OBSICHEHUS! XUMUUECKUX SBIICHUN, TPOUCXOASIIINX B IPUPOJE, OBITY U Ha MPONU3BOJICTBE,
9KOJIOTHYECKH TPAMOTHOTO MTOBEJICHISI B OKPY KaIOIIel cpene;

caMoCTOsITeNIbHas paboTa,
YCTHBII ONpOC

OLICHKH BIIMSIHUSI XHMHYECKOTO 3arps3HEHHUsT OKPYKAIOUICH Cpejibl Ha OPraHU3M YeJIoBeKa 1
JIpyTHUE KUBbIC OpTaHU3MBbI, 0€30TIaCHOH paOOTHI C BEIIECTBAMH B JIAOOpATOPUH, OBITY U Ha
MPOU3BOJICTBE;

CcaMOCTOsITeNIbHAs paboTa

OIpEAC/ICHUA BO3MOXHOCTH MPOTCKAHHUA XUMHYCCKUX npeBpaIueHI/[i/i B pa3jMYHbIX
YCJIOBUAX U OLCHKU HX HOCHCHCTBHﬁ, pacro3HaBaHudg " I/I,HGHTI/I(I)I/IKaHI/II/I BaKHEHIIIMX
BCLICCTB M MATCpHUATIOB, OILCHKHM Ka4YCeCTBa MMUTHEBOM BOJABI M OTIACIBbHBIX ITHIICBBIX

MPaKTUYCCKUC 3aHATUA,

MPOAYKTOB, KPHUTHYECKOH OICHKH JOCTOBEPHOCTH XHMHUYECKOH  HH(pOpMAaIWHy,
MOCTYMAIOUIeH U3 pa3IMYHbIX HCTOUHUKOB.
3HaHua:
POJIb XUMHUHU B €CTECTBO3HAHUU, €€ CBA3b C APYTMMHU €CTECTBEHHBIMHU HayKaMU, 3HAUECHUE B TECTUPOBAHUE
JKH3HH COBPEMEHHOTO 00IIECTBA;
BaXKHEHIINE XUMHUYECKHE MOHATHUS: BEUIECTBO, XMMHUUYECKHUH 3JEMEHT, aTOM, MOJEKYJa, IPaKTHYECKHE
Macca aTOMOB U MOJICKYJI, MOH, PaJuKall, aJUIOTPOTHS, HYKJIUIBI ¥ U30TOIbI, aTOMHBIE S-, saHATHS,
p-, J-opOutanmu, XUMUYECKas CBs3b, JJICKTPOOTPUIATEILHOCTh, BAJICHTHOCTH, CTEIICHb

TECTUPOBaHUE,

OKHUCIICHHS, THOpHIU3aIs opOuTaneii, MpOCTPaHCTBEHHOE CTPOEHHE MOJIEKYN, MOJIb,
MOJISIpHAs. Macca, MOJISIPHBIH 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJSIDHOTO CTPOEHHS, KOMIUIEKCHBIE COCIUHEHHS, JWUCIEPCHBIE CHCTEMBI,
HCTHHHBIC PACTBOPHI, IIEKTPOIUTHYECKAS JHCCOIHAINS, KHCIIOTHO-OCHOBHBIE PEAKIIHU B
BOJAHBIX pacTBOpax, TUAPOIU3, OKUCICHUEUBOCCTAHOBICHHE, 3NEKTPOJIM3, CKOPOCTh
XMMHUYECKO peakiMu, MEXaHW3M peaklHM, KaTajiu3, TeIuloBoi 3(QeKT peaxuuu,

OHTAJIbIIWA, TCILIOTA 06pa30BaHI/I${, OHTpONHA, XHUMHUYCCKOC PABHOBCCHUC, KOHCTAHTa

KOHTpOJIbHasl paboTa
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paBHOBECHSI, YTIEPOOHBIN CKeneT, (YHKIMOHAIbHAS TPYIIIa, TOMOJIOTHS, CTPYKTypHas 1
MIPOCTPAHCTBEHHAsT W30MEPHsI, MHIYKTHBHBIA M Me30MepHBIH 3((eKTr, 3meKTpodm,
HyKJIeO(hHII, OCHOBHBIE TUIIBI PEAKIINII B HEOPTaH. U OPraHMYECKON XUMUH,

OCHOBHBIE 3aKOHBI XMIMWH: 3aKOH COXpaHEHHS MACCHI BEIIECTB, 3aKOH MTOCTOSTHCTBA COCTaBa
BemecTs, [lepuonnueckuit 3akon JI.. Menneneesa, 3akoH ['ecca, 3akoH ABoraapo;

MPAKTUICCKUEC 3aHATUA

OCHOBHbBIC TCOPpUU XHUMHUH; CTPOCHUA aTOMa, XAMHUYCCKOM CBA3HU, SHCKTPOHHTH‘IGCKOﬁ

TCCTUPOBAHNUC MPAKTUYCCKHUC

JUCCOLMALUY, KUCJIOT M OCHOBAHUH, CTPOEHUS OPraHUYECKUX U HEOPraHMYECKUX 3aHATHS
COCAVMHEHUI (BKJIIOYAs CTEPEOXMMHIO), XHMHUYECKYI0 KHHETHKY M XUMHYECKYIO

TEPMOJJMHAMHUKY;

KJaccH(UKaIMIO U HOMEHKJIATYPY HEOPraHMYECKHUX U OPraHMYEeCKUX COSANHEHUI; TECTUPOBaHUE
IIPUPOJIHBIE HCTOYHHUKH YIIIEBOAOPOJIOB M CIIOCOOBI MX IepepadOTKH; TECTUPOBaHUE

BEILECTBA U MaTepuaibl, IIUPOKO MCIOJIb3yeMble B MPAKTHUKE: OCHOBHBIE METaJUIbI U
CIUIaBbI, rpaduT, KBapl, MUHCpPAIbHBIC YIOOPCHHS, MHHEPAIbHBIC M OPraHUYCCKUC
KHCJIOTBI, IIEJIOYH, aMMHUAK, YIJICBOJAOPOAbI, (EHON, AaHWIWH, METaHOJ], JTaHOI,
STWICHTJINKOJIb, TJIHIEPUH, (GOpMaNbIETH, aleTaabJeTua, aleToH, TI0K03a, caxaposa,
KpaxMmaJs, KJeTJ4aTKa, aMHHOKHCIIOTHI, O€JKH, WMCKYCCTBCHHBIE BOJIOKHA, KaydyKH,
IJIACTMACCHI, JKUPBI, MbJIA K MOIOIIHE CPEJICTBA.

MNPAKTUYCCKUC 3aHATUA
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Pe3syabTaTsl
(ocBoeHHBIE o01IHe
KOMIIETEHIIMH)

OcHoBHBIE MOKA3aTeJaH OIleHKH pe3yJjbTara

DopMbI U METO/IbI
KOHTPOJIS M OLEHKH

OK 1. IloHumMaTh CynIHOCTb U
COlLMAaJIbHYIO 3HAYMMOCTh CBOEH
Oynymeit mpodeccuu, IPOsIBIATE K
HEeH yCTOMYMBBIN UHTEpEC

JleMmoHCTpanust HHTEpeca K Oy ayIien
npodeccuu.

VYuactue B MEpONpHUATHSIX
npodeccHoHaIbHOM HANPaBICHHOCTH

Hurepriperanus
PE3yJIbTATOB HAOIIOACHHMA
3a JIeSATEeIbHOCTHIO
CTyJIeHTa B Ipolecce
00y4YeHHS U OCBOCHUS

npodeccun.
OK 2. Opranu3oBsIBaTh Co0utoieHue U BBINOJTHEHUE Habmonenne,
COOCTBEHHYIO AESATEIHHOCTD, (yHKIIMOHAJIBHBIX 0053aHHOCTEH, TECTUPOBAHUE.

BBIOMpATh TUIIOBBIE METOBI U
CHOCOOBI BHIITOJTHEHUS
npodeccCHOHANBHBIX 33/1a4,
OIICHUBATh UX dP(PEKTUBHOCTH U
Ka4eCTBoO.

COOJIIOJICHHE TPYIOBOM M TEXHOJOTHYECKOU
JIUCUUIUINHBI.

Oco3HaHue ey U 3a1a4 NpeacTosIeH
JIeSITETTFHOCTH, KadeCTBEHHO BEHITIOTHEHHAS
pabora.

IIpoBenenue koHTpoIIA 32
opranuzanueil paboyero
MecTa.

OK 3. [IpuauMaTh penieHus B
CTaH/aPTHBIX U HECTAHJAPTHBIX
CUTYyalUsIX M HECTH 33 HUX
OTBETCTBEHHOCTb.

AHanu3 pe3ysibTaToB ACITEILHOCTH,
caMOaHaJIu3: OTYET O MPOJCIIAHHON padoTe,
BBIBO/I.

Koppekuus cBoeit 1esiTenbHOCTH 110
OCHOBHBIM 3TaraM padoThlL.

[IpuMeHeHHEe pa3THYHBIX METOJOB H CIIOCO0O0B
JUTSL pelIeHns 3a/1a4.

Hurepriperanus
PE3yJIbTATOB HAOIIOACHHIMA
3a JIeSATEeIbHOCTHIO
CTyJIeHTa B Ipolecce
00y4YeHHS U OCBOCHUS
npodeccuu.

OK 4. OcyiecTBisTh MOUCK U
HCMOJIb30BaHUE HH(POPMAIIHH,
He0o0xomuMOM 111 9 PEKTHBHOTO
BBITIOJIHEHHS PO(ECCHOHANBHBIX
3a1a4, Mpo(ecCHOHATLHOTO U
JIMYHOCTHOTO Pa3BUTHSI.

O¢ddekTuBHBI MOUCK HEOOXOAUMO
uHpOopMaLHH.

HaxoxeHue 1 UCIob30BaHue Pa3IniHbIX
HMCTOYHUKOB UHPOPMAITUH 7151 3P PEKTUBHOTO
BBITIOJTHEHHS TIPO(ECCHOHANBHBIX 3a/1a4.

Ha6nronenue u oneHka
JOCTHKEHUH
JIESATEIPHOCTH CTY/ICHTAa Ha
MIPAKTUICCKHUX 3aHATHUIX.

OK 5. Ucnonp3oBaTh
HHPOPMAHOHHO-KOMMYHHUKAIHOH
HEIE TEXHOJOTHH B
poheCCHOHATIBHOM EATEILHOCTH.

M3yueHne u UCIONB30BAHME HOBEWILINX
TEXHOJIOTU IPU BBIIOJIHEHUHU 33JaHUM.
‘YMeHue rpaMoTHO 1MoJs30BaThess UHTEpHET —
pecypcamu.

Ha6nronenne u oreHka
IOCTHIKEHUH
JIESATEIIBHOCTH CTYICHTOB
HA MPaKTHYCCKUX

3aHATHUAX.
OK 6. PaGotate B komnektuBe W | [IpaBuiibHOE BBICTpAaMBaHHE MSHKIMYHOCTHBIX | HaOmrojeHue u olieHKa
KoMaHJie, YPPEKTUBHO OOIIATHCSA C | OTHOLICHUMN B KOJUICKTUBE, C KJIMCHTAMH. JOCTHKEHUH

KOJIIETaMH, pykoBojacTBOM, | UeTkoe pacrpeneneHue 00si3aHHOCTEH MEXKAY | NEATeIbHOCTH CTYACHTA Ha
MOTPEOUTEIISIMH. yJIeHAaMH KOJIJIEKTHBA MPAKTUUECKHUX 3aHSATHUSX.
OK 7. Bpats Ha ceOs | [IpaBuiIbHOE BBICTpaWBaHHE MEKIMYHOCTHBIX | HaOmroneHne u oreHka

OTBETCTBEHHOCTbH 32 paboTy WICHOB

OTHOIIICHHH B KOJIJICKTHUBE, C HOTpC6I/ITCHHMI/I.

IOCTHIKEHUH

KOMaH/IbI (MOTYMHEHHBIX), JIeATEIbHOCTH CTYJICHTOB
PE3YJIbTAT BBIMOJIHCHUS 33 JaHN. Ha MPaKTHYECKUX
3aHSATHSX.
OK 8 CamocTosTEeNIbHO ONIpeeyiaTh | AHATU3 pe3yIbTaToB ACATEILHOCTH, Hab6mronenne u omeHka
33734 NPO(ECCHOHAIBHOTO U | CaMOaHAIW3: OTYET O MPOJeNaHHON paboTe, JOCTHKEHHUN
JIUYHOCTHOTO pa3BuTHS, | BBEIBOJI. JICSITEIBHOCTH CTYICHTOB
3aHUMATbCA ~ camooOpa3oBanueM, | Koppekuus cBoeH NesATeIbHOCTH IO HA MPaKTHYCCKUX
OCO3HAHHO TUTAHUPOBATH | OCHOBHBIM dTaram padoTh. 3aHATHUSIX.

TIOBBIIICHHUEC KBaJ'H/I(lJI/IKaHI/II/I

[TpumeHeHHe pa3IMuHBIX METOJIOB U CIIOCOOOB
JUIs pelleHus 3aaay.

OK 9. OpuenrtupoBaTbcs B
YCIIOBUSIX YaCTOM CMEHBI
TEXHOJIOTUH B TIPO(eCCUOHATHLHON
JIESITETTFHOCTH.

AHanu3 pe3ylbTaToB JCATCIHLHOCTH,
caMOaHaJIu3: OTYET O MPOJICITAHHON padoTe,
BBIBO/I.

Koppekuus cBoeit 1esTenbHOCTH 110
OCHOBHEBIM 3Taram paboTEhI.

Ha6nronenue u oneHka
JTOCTHKEHUH
JIeSITETFHOCTH CTYACHTOB
Ha TPaKTHYECKUX
3aHITHUAX.
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JIMCT UBMEHEHUI U JONOJTHEHU,
BHECEHHBIX B PABOYYIO ITIPOTPAMMY

Ne U3MCHCHHU:, faTa BHCCCHHUA U3MCHCHMU, Ne CTpaHUIIbl C UBMCHCHUCM;

BbLIO CTAJIO

OcHoOBaHHeE:

Iloamuce nuia BHECIIETO N3MEHEHUS
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