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®opma oOydyeHus: O4Has
Kypc 1,2
Cemectp 1,2,3

Korasneim, 2020r.



IIporpamma paspaborana Ha ocHoBe TpeGosanuii ®I'OC cpepHero o6uero
00pa3oBaHusl, IPEABbABIAEMBIX K CTPYKTYPE, COAEPIKAHUIO U PE3yIbTATAM OCBOCHHS
y4eOHON IUCUUIIMHBI «XUMHS», U B COOTBETCTBUU C PeKOMEHAAIlMsSIMH 10
OpraHU3alUK TOJIYYEHHsI CPEJHEro OoOLIero oOpa3oBaHUsl B TpejeNaX OCBOEHUs
00pa3oBaTebHBIX MPOrPaMM CPEeIHEro MpodhecCHOHANbHOr0 06pa30BaHUs HA Oaze
OCHOBHOTO  00mero oOpasoBaHHMs ¢ ydeToM TpeGoBaHMil  (enepanbHbIX
FOCyJapCTBEHHBIX ~ 00pa3oBaTebHBIX CTAHIAPTOB K MOJy4YaeMol mpodeccun
cpenHero mpogeccuonanbHoro obpazosanust 08.01.06 Mactep no pemMoHTYy H
00CIy)KHBaHUIO MHKEHEPHBIX CHCTEM XIJIUIIHO-KOMMYHATFHOTO X03SHCTBA (ITHCHMO
JlerapramMeHTa rocy1apcTBEHHON TIOIUTHKH B cepe TOATOTOBKH PabodnX KaipoB 1
JITO Muno6pnayku Pocenn ot 17 mapra 2015 r. Ne 06-259).

Opranuzauusi-pa3pa6oTunk: OIODKETHOE yUpexkIeHHe MPpohecCHOHATBHOTO
o0pasoBanus XaHTEI-MaHCHIICKOTO aBTOHOMHOTO OKpyra - FOrpbr «KorambiMcKuit
MOJINTEXHUYECKUN KOJITEIK.

PACCMOTPEHO
Ha  3aCeIaHMH  METOAMYECKOr0  O0beAMHEHWs  y4eOHBIX  JUCLUILIHH
€CTeCTBEHHO-HAyYHOI0 LUKJIA
IIpotokon Ne 4 ot « 0 »  Ltoed 2020r.
Pykosomurens MO _ Zz#2zz7— /3.M. Tarapxko/

nofics,
COI'NTACOBAHO
Ilenaror-6ubnuorekapn = /JIL.H. Pognonosa/
Crapumuii MeTogucT @/Qj/// /E.A. JleBuna /

noaruchL

PaspaboTunkm:

IIpenonaBarens BY «Koransivckuit HOJ’II/ITeZ(HI/IIIeCKI/II?I KOJUIE 1KY
/
Cubanbaesa borarosz XalipeTauHoBHa LLA—

n(ul’fm%




COJEP>XXAHUE

[TACIIOPT PABOUEN [TPOI'PAMMBI VYEBHOU
JCLIUIUIMHBI « XUMU SI»

CTPYKTYPA 1 COAEPKAHME YYEBHOU JUCLIUIIINHBI
VCJIIOBUS PEAJIMBALIMM TIPOTPAMMBI  VUEBHOU
JCLIUIUIVHBI

KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS
YUEBHOU JUCLIMIINHBI

CcTp.

18

19



1 MIACIOPT PABOYEM IMPOTPAMMbBI YYEBHOM JIJUCHUILIAHBI
«XHUMUSA»
1.1 Ob6anacTe npuMeHeHns1 padoyeii MpOrpaMmsbl
PaGouas mporpamMMa y4eOHON IUCLMIUIMHBI SIBISETCS YaCThIO IPOrpaMMbl IOATOTOBKH
KBaJTM(HUUUPOBAaHHBIX pabounx u ciuyxkamux (nanee IIIKPC) B coorBerctBun ¢ ®I'OC mo
npodeccun  CIIO 08.01.06 Mactep 1mo peMOHTY M OOCJYKHUBAHUIO WHKEHEPHBIX CHCTEM
KHJIMIIIHO-KOMMYHAJIbHOI0 X035 CTBA.

1.2 MecTo IMCHUILINHBI B CTPYKTYpPe OCHOBHOM npodgeccHoHATbHOI 00pa3oBaTe1bHOM
NporpaMmbl:

YuyeOHas JUCLMILIMHA «XuMus» OTHOCHUTCS K 0a30BBIM JUCHUILIMHAM
00111600pa30BaTEIBLHOTO IUKJIA.

OcBoenne cojaepkaHus Y4eOHOM JUCHMIUIUHBI «XUMHUSA», OOECrneunBaeT JOCTH)KEHHE
CTYJIEHTaMH CIEAYIOUINX PE3yIbTaTOB:
* INYHOCTHBIX:
— YYBCTBO TOPJOCTH U YBAKCHHSI K UICTOPHH U JOCTHKCHHUSIM OTCUECTBEHHON XUMUYECKOW HAYKU;
XUMHUYECKH I'PaMOTHOE MOBEACHHUE B MPOPECCUOHATBHOMN I€ATEIbHOCTH U B OBITY ITPH 0OpAIIeHUH C
XUMHUYECKHMH BEIIECTBAMH, MaTepHaIaMHU U MPOIIECCAMU;
— TOTOBHOCTb K MPOJOJDKEHUIO 00pa30BaHUS M TOBBIIICHUS KBaIU(UKAIMK B H30paHHOM
po(heCcCHOHANTLHOM JIESTEIIBHOCTH U OOBbEKTHUBHOE OCO3HAHUE POJIM XMMHYECKUX KOMIIETCHIIUN B
3TOM;
— YMEHHE UCIIOJIh30BaTh TOCTHKCHUS COBPEMEHHON XUMUYECKOW HAYKU i XUMUYECKUX TEXHOJIOTHIA
JUTSL TIOBBIIIEHHUSI COOCTBEHHOTO MHTEJIEKTYalbHOIO Pa3BUTHs B BBIOpaHHOI MpodeccuoHanbHOM
JESITEIIbHOCTH;
* MeTamnpeJIMeTHbIX:
— WCMOJBb30BaHUE PA3IUYHBIX BUJOB  ITIO3HABATENBHOW  JEATEILHOCTH W OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONepaluuii (MOCTAaHOBKH 3a1auu, (pOpMyIHpOBaHUS TUIIOTE3, aHATN3a U CUHTE34,
CpaBHEHHUsI, 00OOIICHHSI, CHCTEMATHU3AIMH, BBISBICHUS MPUIMHHO-CIEACTBCHHBIX CBS3EH, MOUCKA
aHaAJIOTOB, (OPMYJIUPOBAHMS BBIBOJIOB) [UUIsl pEIICHMs] IIOCTABJICHHOM 3alayd, MpPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHUS (HAOIOIEHUS, HAYYHOTO SKCIIEPUMEHTA) JJIsl H3yYEHUS PA3TTUIHBIX
CTOPOH XUMHUYECKUX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3ZHUKAET HEOOXOJUMOCTh CTAIKUBATHCSA
B IipodeccuoHanbHoO chepe;
— HCIMOJb30BAHUE DPA3NIUYHBIX HMCTOYHUKOB [UIsl TOJYYEHHUS XMMHUECKON WHGOpMaluu, yMEHHE
OIICHUTH €€ JTOCTOBEPHOCTD ISl TOCTHXKEHUS XOPOIIUX PE3yIhbTaTOB B IPO(hecCHOHANBHOM cepe;
°* IpeAMeTHbIX:
— c(OPMHUPOBAHHOCTD MPEACTABICHUN O MECTE€ XUMHUHU B COBPEMEHHON HAY4YHOU KapTHHE MHPA;
- NOHMMAaHNE POJIM XUMHUU B POPMUPOBAHUU KPYT030pa U PYHKIIMOHAIBHON IPAMOTHOCTH YEJIOBEKa
JUTSL PEIICHUS TPAKTUYECKUX 33]1aY;
— BJaJICHUE OCHOBOMNOJIATAIOIMIMMHU XUMHUYECKUMHU TOHSATHSMHU, TEOPUSMH, 3aKOHaMU W
3aKOHOMEPHOCTSIMU;
- YBEPEHHOE MOJIb30BAaHUE XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
— BIIQJICHHE OCHOBHBIMHU METOJaMH HAy4YHOTO MO3HAHMUS, UCIIOIB3YEMBIMHA B XUMUH:
HaOJIOZICHUEM, OIMCAaHWEM, W3MEPECHHEM, JKCIIEPUMEHTOM; yMEHUEe o0pabaThiBaTh, OOBACHSTH
pe3yNbTaThl MPOBEIECHHBIX OIMBITOB W JIENAaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/IbI TO3HAHUS IPU PELLICHUU MPAKTUYECKUX 3a/1a4;
— chOpPMUPOBAHHOCTh yYMEHHS JAaBaTh KOJMYECTBEHHBIC OLCHKH W TMPOU3BOJIUTH PACUETHI IO
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;
— BIIQJICHHE TIPABWJIAMU TEXHUKH 0€30MaCHOCTHU MPU UCTIOIb30BAHUU XUMUYECKUX BEIECTB;
— ¢(hOpMUPOBAHHOCTh COOCTBEHHOW MO3WIIMM TIO OTHOIIEHHWIO K XHMHYECKOW HWH(OpMaiunu,
MOJTy4aeMOU U3 pa3HBIX HCTOUYHUKOB.



1.3 Henu m 3agauym y4eOHOH AUCHMILVIMHBI - TPeOOBaHUSI K Ppe3yJIbTAaTaM OCBOCHHSA
Y4eOHOH TUCHUNJINHBI:

Pabouas nporpaMMa OpHeHTHPOBaHA Ha TOCTHKEHUE CIEAYIOIINX 1eleii:

- OCBOCHHE 3HAaHHHW O XMMHMYECKOM COCTAaBJIAIOIIEH ECTECTBEHHO-HAYYHOM KapTUHBI MUpa,
BOKHEHUIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TCOPHSIX;

- OBJaJEHHE YMEHUSIMH NPUMEHSTHh NOJIYYEHHBIE 3HAHMUA /s OOBSCHEHUS PazHOOOpA3HBIX
XUMHUYECKHUX SBJICHUM M CBOMCTB BEIIECTB, OLEHKH POJM XUMHUU B Pa3BUTHM COBPEMEHHBIX
TEXHOJIOTHH U MTOJIyY€HUU HOBBIX MATEPHAJIOB;

- pa3BUTHE TIO3HABATENBHBIX HHTEPECOB M HMHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH B Tpolecce
CaMOCTOSITENILHOTO MPUOOPETEHHSI XUMUYECKUX 3HAHUH C MCIIOJIb30BAHUEM PA3IMUHBIX HCTOYHUKOB
UH(OpPMaLIMH, B TOM YHCJIe KOMIIBIOTEPHBIX;

- BOCHHUTAHHE YOEXKIEHHOCTH IO3UTHBHOM pOJIM XMMHU B KH3HH COBPEMEHHOIO OOIIECTBa,
HEOO0XOIMMOCTH XMMHUYECKH IPaMOTHOTO OTHOLICHHUS K COOCTBEHHOMY 3JI0POBBIO U OKpYXKarolei
cpene;

- TNpPUMEHEHHUE TOJYYEHHBIX 3HAaHUNH M yMEHHUH A 0€30IacHOTO MCIONB30BaHMS BELIECTB U
MaTepHajoB B OBITY, Ha IPOM3BOJICTBE U B CETILCKOM XO3SHCTBE, AJISl PEIICHUS MPAKTHYECKUX 3a1a4
B IIOBCETHEBHOM JKU3HM, I NPELYNPEKICHUS SBICHUM, HAHOCAIINX BpPeJ 340POBBIO YEIOBEKA U
OKpY>Karollen cpere.

1.4 PexoMeHyeMoe KOJTUYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl THCHHMIJIHHBI:
MaKCUMaJIbHOW y4ueOHOW Harpy3ku oOyuaromerocsil34 dacoB, B TOM 4YHCIE:
-00s3aTebHON  ayAuTOpHOW  yueOHOM  Harpy3kum  oOywaromerocss — 134uaca,
W3 HUX MPaKTUYECKHX 3aHATUHN — 50 4;  11abopaTOpHBIX 3aHATHI — 24 4.

KOHerTI/IL’-aHI/lﬂ PE3yJbTATOB OCBOCHUSA NUCHUIIJIMHBI
O0BbeKTHI (IpeaMeThI) JIMYHOCTHBIE MeTanpeaMeTHbIE npeaMeTHbIe

KOHTPOJIsI (3HAHMS,

yMeHus1)

Paznennt JI1. | JI2. | JI3. M 1. M2. 1. |12, (13, |IT1. | 112 |I13.|II4. |IIS.
(YKpYNHEHHBIE TeMbI

nporpammel Y]

Pazpen 1. OOmas wu| + + | + + + + |+ |+ |+ |+ |+ |+ |+
HCOPraHnvycCKasd XuMus
Pasmenr 2. Opranmueckasi| + + + + + + |+ |+ |+ |+ | + | + | +

XUMHUA




2 CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUEBHOUTUCIIATIJIMHBI
2.1 O0beM yueOHOM IMCHMILVIMHBI M BUIbI Y4eOHO padoThl

Buy yuebHoit padoTbi Ko1m4ecTBO 4acoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 134
Oobs13aTesibHAs ayAUTOPHAs y4eOHAs HATPY3Ka (Bcero) 134
B TOM UHUCIIC:
nabopaTOpHbIE 3aHATUS 24
MPAKTHYECKUE 3aHITH 50
CamocTosiTesqibHasi padoTa o0yuyaruerocs (Bcero)
B TOM YHCJIE:
BHEAYJIUTOPHAS CaMOCTOsITeIbHAsI paboTa

IIpome:kyTounasi arrectauusi B popme n1udpPepeHIUPOBAHHOIO 3a4eTa




2.2 Paboyuii TeMaTHUYECKHUIl MJIAH U cOlePKAHUE YUeOHOH TN CHUNIHHBI « XUMUSDY

HaunmenoBanue Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHblie U NpaKTHYecKue padoThl, camocTosTeqbHast | O0bem Yposenn
pa3esioB U TeEM padora o0y4arImmxcs 4acoB 0CBOEHMS
1 2 3 4
1 cemecTp 42
Beenenue Hayunsle MeTOBI TO3HAHUS BELECTB U XUMUYECKUX SABJICHUN. POJIb DKCIIEpUMEHTA U TEOPUM B XUMUH. 1 1
MopenupoBaHrue XUMUYECKUX TIPOLIECCOB.
Paszpen 1. OBIAA U HEOPI'AHUYECKAS XUMUA
Tema 1.1 OcHoBHBIE OcHOBHbIE MOHATHSI XHMHH. BeriectBo. AtoM. Monekyna. XUMHUYECKUN DIIEMEHT. AJUIOTPOIIHS. 1 1
L [IpocThie U CIIOKHBIE BEIECTBA. KaueCTBEHHBIH M KOIMYECTBEHHBIM COCTaB BEIIECTB. XHMHYECKUE
X 3Haku 1 popmynbl. OTHOCUTENBHBIE aTOMHAs M MOJICKYJIsipHast Macchl. KomndecTBo BelmiecTsa.
OcHoBHbBIE 3aKOHBI XUMHUH. CTEXHUOMETPUs. 3aKOH COXPAHEHHUS MACChl BEIIECTB. 3aKOH IMOCTOSHCTBA
COCTaBa BEUIECTB MOJICKYJISIPHOM CTPYKTYpPHI. 3aKOH ABOTaJpo U CIEJICTBUS UX HETO.
IpakTuyeckas padora Nel PacueTHble 3a/1a4n HA HAXOKIEHHE OTHOCUTEIbHOM MOJIEKYJISIPHON MaccChlI, 2 2

OIMPCACIICHUC MacCOBOM JO0JHU XUMHUYCCKHX 3JICMCHTOB B CJIOKHOM BCIIICCTBC.

JdemoHcTpanuu. Mozaenu aTOMOB XMMHMUYECKUX 3JE€MEHTOB. MoJeau MOJIEKYJ IPOCTBIX U CIIOKHBIX
BemiecTB (mapocrepkHeBble W Crioapra—bpurne6a). Kosmekuuss HOpoCTBIX M CIIOKHBIX BEILECTB.
Hexotopsie BemecTBa KoanuecTBoM 1 Moiib. Mojienb MoJsipHOro o0bema ra3oB. Asutorponus gocdopa,
KHCJIOPO/1a, OJIOBA.

[TpodwminbHbIe ¥ TPOGECCHOHATHFHO 3HAYUMBIE AJIEMEHTHI COJACPKaHUs. AJIIOTPOIHBIE MOIU(DUKAIIH
yriepona (anmMas, rpaduT), Kucaopoaa (KHUCIOPOJ, 030H), ojioBa (cepoe u Oenoe oyoBo). [lonsTue o
XUMHAYECKON TEXHOJIOTHH, ONOTEXHOJIOTUU U HAHOTEXHOJIOTHH.

! Jnist XapaKTepUCTHKN YPOBHS OCBOEHHS Y4EOHOTO MaTeprala HCIONIB3YIOTCS Cieaylolue 0003HaueHHS:
1 — o3HaKoMUTENBHBIH (Y3HABaHUE paHee N3yYCHHBIX 00BEKTOB, CBOMCTB);
2 — penpoyKTHUBHBIN (BBINOJHEHUE AEATEIBHOCTH 110 00pasily, MHCTPYKIMU WM 0/ PYKOBOJICTBOM)
3 — IPOIYKTUBHBIN (TUIAHUPOBAHHUE M CAMOCTOSITEIILHOE BBIIIOJIHEHHE JIESITEIEHOCTH, pellieHre MPOOJIEMHBIX 3a/1a4)
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Tema 1.2
Ilepuoguyeckuii 3aK0H
u Ilepuoagnueckas
cucTeMa XUMHYECKHX
semenToB ..
MeHaesneeBa U CTpOeHH e
aToMa

Ilepuoanyeckuil 3akon u Ilepuoanyeckas cucrema xummuuyeckux iementos .M. Menneneesa.
Otkportue [.1. Menneneessim [lepuoandeckoro 3akoHna. [lepuoanaeckuii 3akoH B popmynuposke J1. 1.
Menneneesa.

[lepuoanueckast TabnuIa XUMUYECKUX 3JEMEHTOB — rpapuueckoe OTOOpa)KeHHE MepHUOANYECKOTo
3akoHa. CTpyKTypa MEepUOAMYECKON TaONUIBI: MEepHoabl (Majibie W OOoJbIKE), TPYNIbl (TJIaBHAS U
1moOoyHas).

Crpoenue atoma u nepuoanyeckuii 3akon /[I.A. MenaeneeBa. AToM — ciioxHasg 4acTuua. Sapo
(TpOTOHBI M1 HEUTPOHBI) M AEKTPOHHASI 0007049Ka. M30TOMNBI. CTpOeHHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MalbIX MepruooB. OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB AJIEMEHTOB
OonpIIMX TEpUOOB (MEPEeXOJHBIX diieMeHTOB). [loHsaTHe 00 opOuTtansix. S-, p- u d-OpOutanm.
DeKTpOHHBbIE KOH(UTYpAIITN ATOMOB XUMHUYECKUX JIEMEHTOB.

CoBpemenHas (GOpMyJIHpPOBKA MEPHUOJUYECKOrO 3aKOHA. 3HAYeHHE NEPUOAMYECKOro 3aKoHa U
MEPUOINYECKON CUCTEMBI XUMUYECKHX AieMeHTOB JI.J. MenaeneeBa a1t pa3BUTHS HAyKU U IIOHUMAHUS
XUMUYECKON KapTUHBI MUPA.

demoncTpauuu. Pazmuunpie dopmber Ilepuomnueckoit cucrembl xumudeckux diaemeHtoB 1.
MenneneeBa. [lunamMmuueckue TaOIHIIBI 711 MOJIenpoBanusl [lepnoanueckoil CUCTEMBI. DIEKTPU3AIIHS
TEJ ¥ UX B3aUMO/ICUCTBHE.

IIpopunibubie ¥ NpodgecCHOHATBHO 3HAYHUMbIE JJIEMEHTHI coaep:kaHusA. PaluoakTUBHOCTB.
Hcnonbs30BaHne paguoaKTUBHBIX M30TONOB B TEXHUYECKHUX LENSIX. PEHTT€HOBCKOE U3IIy4EHHE U €ro
HCIIOJIb30BAaHUE B TEXHUKE W MEIHULMHE. MOJenpoBaHue KaK METOJI MPOTHO3UPOBAHUS CUTYallUd HA
MIPOU3BO/ICTBE.

JlaGopaTtopuas paGora Nel. MonenupoBanue noctpoenus [lepuoanyeckoil TaOIUIBI XMMHUYECKHX
JIEMEHTOB.

Tema 1.3 Ctpoenne
BelllecTBa

Honnas xumnyeckas cBsi3b. KaTnonsl, ux o0pazoBaHue U3 aTOMOB B PE3yJIbTaTe MPOIecca OKUCICHUS.
AHMOHBIL, UX 00pa30BaHUE U3 ATOMOB B PE3yJIbTaTe Mpoliecca BOCCTaHOBIEHMs. VIOHHasI CBsI3b, KaK CBA3b
MEXy KAaTHOHAMH U aHUOHAMH 32 CUET JIEKTPOCTATUYECKOT0 NpUTsKeHus. Kitaccugukayst HOHOB: 110
COCTaBY, 3HaKY 3aps1a, HATMYUIO THIPaTHOM 00010ukH. IoHHBIE KpUcTauinyeckue pemeTku. CBoiicTBa
BEUICCTB C MOHHBIM THUIIOM KPUCTAJIMYECKON pemeTku. Mera/uinyeckasi ¢Bsi3b. MeTrammndeckas
KPUCTAJUIMYECKAs PEIIETKA U METAJNINYECKas

XuUMHUYecKas cBsi3b. PU3ndecKue CBOMCTBA METAJUIOB.

KoBanenTHasi xuMHu4Yeckasi cBs3b. MexaHu3M 0Opa30BaHUS KOBAJCHTHOH CBsS3M (OOMEHHBIN H
JOHOPHO-aKIENTOPHBIN). DIIEKTPOOTpULIATENbHOCTh. KoBalleHTHBIE MOJSIpHAsi U HEMOJSpHAsl CBSI3U.
KpaTHOoCTh KOBaJIeHTHOM CBsi3H. MOJEKYISIpHbIE W aTOMHBIE KpHUCTaUIM4YecKue pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJLIMYECKMMH pelieTkamy. Boropoanas cBsi3b.
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IIpakTnueckas paGora Ne2/3. MoHHas, KOBaJIEHTHAas XMMMUECKas CBA3b. JMCIIEPCHBIE CHCTEMBI.
YucTele BelecTBa M CMECH

AW

N~

ArperaTHbie COCTOSIHHA BellecTB. TBepaoe, KUAKOE M ra3000pa3HOe COCTOSIHUS BemiecTB. [lepexon
BEILIECTBA U3 OJTHOTO arperaTHOro COCTOsIHUA B Ipyroe. Uncerple BemecTBa U cMecH. [lonstue o cmecu
BemecTB. ['oMoreHHble u rereporeHHbie cMecu. CocrtaB cMeceil: oObeMHass M MaccoBas JOJH
KOMITOHEHTOB CMECH, MacCOBas JIOJIsSI IPUMECEH.

JucnepcHblie cuctembl. [lonsaTue o nucnepcHoit cucteme. JlucnepcHas $a3a u 1UCIIepCUOHHAs cpefa.
KHaCCI/I(bI/IKaI_II/I}I AUCTICPCHBIX CUCTCM. Iloustue o KOJIJIOMJHBIX CUCTEMAX.

JlaGopaTtopHnas padora Ne2. [IpuroroBieHue cycneH3un kapOoHara Kaiblus B Boze. [lomyuenue
OMYJbCHUH MOTOPHOI'O MacJia. O3HaKOMIJIEHHE CO CBOMCTBAMU JAUCIICPCHBIX CUCTCM.

JdemoncTpanuu. Moiens KpUCTALTHYECKON peIIeTKH Xaopuaa Hatpus. O0pa3iibl MUHEPAJIOB ¢ MOHHOM
KPUCTAJNINYECKON PEIIECTKOM: KaJbLUTa, TaauTa. Moaenu KpUCTAIUIMYECKUX PEIIETOK «CYXOrO JbAa»
(v nona), anMasa, rpadura (uau kBapua). [Ipubops! Ha XKUIKUX KpucTauiax. OOpas3ibl Pa3InYHbIX
IUCIEPCHBIX CHCTEM: 3MYJbCHM, CyCIIEH3MM, a’po3oiiel, reneid u 3oneil. Koarymsauus. Cunepesuc.
Dddexr Tunnans.

IIpopuiabHble U NPO(PecCHOHATIBLHO 3HAYMMbIE JJIeMEHTbI cojep:kaHus. [loisspHOCTH CBSI3UM M
noJsipHoCcTh Mosiekynbl. Konnencauums. Tekydects. Bosronka. Kpucrammmzauwms. CyOnumanus u
necyonumanus. AHOManUU (U3NYECKUX CBOMCTB Bojbl. Kuakue kpuctamibl. MUHepalibl U TOpHBIE
MOPOABI KaK MPUPOJHBIE CMECH. DMYIbCUM W CYCHEH3UU. 30JId (B TOM 4YHCIIE a’pO30JiM) U TEelu.
Koarynsuus. Cunepe3suc.

Tema 1.4 Bona.
PacTBOpbI.
DJIEeKTPOJIUTHYECKAS
AUCCONUALS

Bona. PacTrBopsl. PactBopenue. Boxa kak pacrBopurens. PactBopumocts BemiecTB. HacsleHHBIE,
HEHACBILICHHBIE, MEPECHILEHHBIE PACTBOPBI. 3aBHCHUMOCTh PAaCTBOPUMOCTH Ta30B, XHAKOCTEH U
TBEPJIbIX BEILECTB OT Pa3IMYHbIX (DAKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

DVIEKTPOJHMTHYECKAsT JMCCOLMANMUA. OJIEKTPOIUTBI W  HEMIEKTPOJIUTBL.  DIEKTPOJIUTHUYECKAs
aucconuanusa. MexaHu3Mbl 3JEKTPOIMTUYECKON TUCCOLMALNU AJI1 BEUIECTB C PA3JIMYHBIMU TUIIAMH
XMMHUYECKON CBA3M. | 'MApaTUpOBaHHBIE M HETUAPATUPOBAaHHbIE MOHBI. CTENEHb 3JIEKTPOIUTHUECKOMN
aucconranu. CUIbHBIE U ClIa0ble 31EKTPOIUTHL. OCHOBHBIE MOJOXKEHHUS TEOPUU AIIEKTPOIUTHIECKOM
aucconuanyu. Kuciiorsl, 0CHOBaHMS M COJIA KAK 3JICKTPOJIMTHI.

IIpakTuyeckas padora Ned/S. Peaknuu wmoHHoro oOmena IlpuroroBieHwme pacTBopa 3adaHHOMN
KOHIICHTPAIIUU.

[MpopuiabHbie U NpPodecCHOHANBbHO-3HAYUMbIC 3JJIEMEHTbI coOJep:KaHusA. PacTBopeHHne Kak
bu3uko-xuMu4eckui mpouecc. Ternossie 3 dexTh npu pacTBopeHuu. Kpucrammoruapatel. Pemenue
3a/lad Ha MacCOBYIO JIOJK0 pPacTBOPEHHOTO BellecTBa. [IpuMeHeHHe BOABI B TEXHUYECKHX LIETAX.
KecTkocTh BOJBI M cIIOCOOBI €€ ycTpaHeHusl. MUHepallbHbIE BOJIBL.
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JemoncTpanun. PactBopuMocThs BemecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHHS BOJIBI.
PactBopenue B Bojie CEpHOM KUCIOTHI U cosieit ammonus. OOpa3Isl KpUCTALIOTHAPATOB. 3roToBICHNE
TUIICOBOM NMOBSA3KHU. McnibITaHWE paCTBOPOB JEKTPOJIIUTOB U HEIIEKTPOJIUTOB HA IPEAMET AUCCOLMALINH.
3aBUCHUMOCTh CTEIICHH JJICKTPOJIUTUYECCKONW UCCOIMAIMN YKCYCHOW KHCIOTHI OT pa30aBlIeHUS
pactBopa. J[BMKEHHE OKpAIIEHHBIX MOHOB B JJIEKTPUUYECKOM Ioje. [IpUuroToBieHne KECTKOW BOIABI U
ycTpaHeHue ee xecTkocTh. Mouutsl. OOpa3iisl MUHEPATBHBIX BOJ PA3IMYHOrO Ha3HAUYEHUSI.

Tema 1.5
Kaaccndunkanus
HEOPraHN4YecKuX
CoeMHEHMI U UX
CBOMCTBA

Kucaorsl n ux cBoiicrBa. KHCI0ThI Kak JIEKTPOIUTEL, UX KIACCU(PUKALMS 110 pa3IMYHBIM IIPU3HAKAM.
XUMHUYECKHE CBOMCTBAa KHUCIOT B CBETE TEOPUU 3JIEKTPOIUTHYECKOW auccomuanuu. OcobeHHOCTH
B3aMMOJICHCTBHS KOHLIEHTPUPOBAHHON CEpHOW M a30THOM KUCIOT ¢ MeTayuiaMu. OCHOBHBIE CIIOCOOBI
1oJy4eHus KUcIoTbl. OCHOBaHMsA M MX cBolicTBa. OCHOBaHMS KaK 3JIEKTPOJUTHI, UX KJIACCU(PHUKALUS
M0 Pa3jUYHbIM MPU3HAKAM. XUMHUYECKHE CBOWCTBA OCHOBAHHI B CBETE TEOPHUHU AJIEKTPOITUTUUYECKOMN
aucconuanuu. Pa3nokeHne HepacTBOPUMBIX B BOAE OCHOBaHMH. OCHOBHBIE CITOCOOBI MONYYCHHS
OCHOBAaHMM.

Cosmm m ux cBoiicrBa. Conu kak a1eKTposnuThl. COIM CpeJHUE, KUCIIBIE U OCHOBHBIE. XUMUYECKH
CBOICTBA COJIEH B CBETE TCOPUH AIEKTPOJUTHICCKON Aricconuanuu. CriocoObI MOTyUeHUs COCH.
I'uaponu3 coneit. Okemabl W X cBoiicTBa. CoseoOpaszyomme ¥ HeCcoJIeo0pa3yroIue OKCHIIBI.
OcHoBHbIe, aM(OTEpHBIC U KUCIIOTHBIE OKCUJIBL. 3aBUCUMOCTh XapaKTepa OKCUAA OT CTETICHU OKHCIICHUS
oOpasyromero ero Mmetajia. XuMHUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne OKCHIoB.

IIpakTnyeckas padora Ne6/7. CBoilCTBa KUCIIOT, OCHOBAHHUI, COJIEH, OKCUIOB.

JlaGoparopHasi padora Ne3.

HcnbiTanue pacTBOPOB KUCIOT UHANKATOPAMHU.
BzauMopelicTBue METAIIOB ¢ KUCIOTAMH.
BsauMoaelicTBHE KUCIOT ¢ OKCUIAMHU METAJIOB.
Bs3anMomelicTBUE KUCIIOT C OCHOBAaHUSIMU.
BzaunMojaeiicTBUE KHUCIIOT C COISIMM.

HcnbiTanue pacTBOPOB LIENOYEH UHAUKATOPAMHU.
Bs3auMoeiicTBUE 1IeI0UEN C COJIIMU.
Paznoxxenre HEpacTBOPUMBIX OCHOBAHUM.
BzauMopeiicTBHe coJied ¢ MeTaJJIaMU.
B3anmoneicTBue colieil Apyr ¢ Ipyrom.
['maponns coneit pa3nuyHOro THMA.

N~

NN

JdemoncTpaunu. B3anmoneicTBue a30THOM M KOHIEHTPUPOBAHHOM CEPHOM KHUCIOT C METaIaMHu.
I'openue ¢dochopa u pacTBopeHue npoaykTa ropeHust B Bozae. [lomyuenrne u cBoicTBa am(pOTEpHOTO
runapokcuaa. HeoOpaTumblil rugponu3 xkapouna kainblius. OOpaTUMBIA THIPOINU3 COJIEH pazIMYHOTO
THIIA.
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IIpopunbHbie U npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTHI cojaep:kanus. [IpaBuna pazbaBineHUs
cepHOM KuCIOTHI. Mcmonb30BaHWE CEpHOWM KHCIOTHI B MPOMBIIUIEHHOCTU. Enkue mienouyu, ux
WCIIOJIB30BaHNUE B IPOMBIIIUIEHHOCTH. | 'alieHas 1 HeranieHast i3BeCTbh, €€ MPUMEHEHUE B CTPOUTENIBCTBE.
['uric u anebGactp, rTUTIICOBaHHUE.

[Tonsitue o pH pactBopa. KucnorHas, menoynasi, HelTpajibHasi CpeJibl paCTBOPOB.

Tema 1.6 Xumuueckue
peakuuu

Knaccnpukanmusa xumMudyeckux peakunid. Peakiuu coequHeHus, pa3IoKeHUs, 3aMEIIeHus, OOMeHa.
Karamutnueckue peakmuu. OOpaTtuMble M HEOOpaTHUMBbIE peakiMu. | OMOTE€HHBIE W TeTEepPOTreHHBIE
peakiuu. JK30TePMUYECKUE U DHIO0TEPMUYECKHE peakiuu. TernoBoil 3pdekT XxuMuyecknx peaxuui.
Tepmoxumuueckue ypaBHeHUA. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakunu. CTereHb OKUCIICHHUS.
OxkuciuTens U BOCCTaHOBJICHHE. BOoCCTaHOBHUTENb U OKHUCIEHHWE. MeTo AJeKTpOHHOro OanaHca s
COCTaBJICHHS YPAaBHCHHI OKUCIIMTEIIbHO-BOCCTAHOBUTEIHHBIX PEAKITUN.

Ckopoctb xXumMmH4eckux peakuuid. [loHsTHe 0 CKOPOCTH XUMUYECKUX PEAKLUA. 3aBUCUMOCTh CKOPOCTH
XUMHYECKHUX PEAKIUN OT Pa3IMUHBIX (PAKTOPOB: MPHUPOJBI PEATUPYIONINX BEIIECTB, UX KOHIIEHTPAIIUH,
TEMIIepaTyphl, MOBEPXHOCTH COMPUKOCHOBEHHSI W HCIIOJIB30BaHMS KaTaau3aTopoB. OOpaTMMoOCTh
XUMUYecKHX peakuuii. OOpaTumbie 1 HeoOpaTUMBbIE PEAKIIMA. XUMHYECKOE€ PABHOBECHE M CIIOCOOBI
ero cMmenieHus. Peakius 3aMelieHnst Meu sKeJie30M B pacTBOpPE MEIHOT0 Kyrnopoca. Peakuuu, uayuue c
o0pa3oBaHHEM OCa/iKa, ra3a WM BOJbI. 3aBUCUMOCTh CKOPOCTH B3aMMOJCHCTBHSI CONSIHOW KHCIOTHI C
METaJUITaMH OT UX MPUPO/IbL. 3aBUCUMOCTh CKOPOCTH B3aMMOJICHCTBHS IIMHKA C COJITHOM KHUCIIOTOM OT €€
KOHIICHTpAllUd. 3aBUCUMOCTh CKOpPOCTH B3ammojercTBus okcuaa memau(ll) ¢ cepHoit Kuciaotodt ot
TEMIIEPaTypBhl.

IIpakTunyeckas padora Ne§. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIIUN OT Pa3iINYHbIX (aKTOPOB:
MPUPO/IBI pEarupyIoIIKX BEIIECTB, UX KOHLEHTPALUU, TEMIIEPaTypPHI.

JlabGoparopHasi padora Ne4.

Peakuust 3amenieHus Meau >KeIe30M B pacTBOPE MEIHOTO KYIopoca.

Peakuum, uaymnpe ¢ oOpa3oBaHUEM OCA/IKa, ra3a WIH BOJIBL.

3aBUCUMOCTD CKOpPOCTH BBaHMOﬂeﬁCTBHH COJITHOM KHCJIOTHI C METaJUIAMH OT UX mpupoabl.
3aBHCUMOCTb CKOPOCTH B3aUMOJEHCTBUS LIMHKA C COJISTHOM KUCJIOTOM OT €€ KOHIEHTPAIINH.
3aBUCHMOCTb CKOPOCTH B3auMojieicTBrs okcuaa menu (I1) ¢ cepHoii KUCIOTOM OT TeMIlepaTyphl.

IIpakTnyeckas padora Ne9. Pemenue 3ana4 u ynpaxknenuii. KonrposbHas padora.

JdemoncTpanum. [Ipumepsl HeOOpaTUMBIX peaklui, UIYHIMX ¢ 00pa30BaHUEM OCAJKa, ra3a WU BOJBI.
3aBHCUMOCTb CKOPOCTH pPEaKIMU OT MPHUPOIbl Pearupyronmx BelecTB. B3anMmoieiicTBUe pacTBOPOB
CEpHOI KHUCJIOTHI C pacTBOpamMH THOCYJb(paTa HATpus pa3IMdHON KOHIEHTpAIMM U TEeMIIEpaTyphl.
Mopenb KUMSIero ciaos. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakIy OT MPUCYTCTBUA KaTalu3aTopa Ha
MpUMEpe Pa3NoKEHHs] MEPOKCHAa BOJOpPOJA C MOMOIIBIO JMOKCHIA MapraHiia U KaTanasdbl. Mopenb
anekTponuzepa. MoJenb 3JeKTPOIM3HOM BaHHBI 7S MTOJIyYEHHs aTIOMUHUA. Moienb KOJIOHHBI CHHTE3a
amMMHaKa
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IIpoduabHbie U NpodeccHOHAIBLHO 3HAYUMBIE 3JIEMEeHThI coaepakanus. [lonsaTue o0 smekTpommse.
DJIEKTPOJIN3 PaACIUIaBOB. DJIEKTPOJIM3 PACTBOPOB. IJEKTPOJUTUYECKOE TMOJTYyYECHHE aTIOMHUHUSL.
[IpakTrueckoe NpUMEHEHHE OJJIEKTpoin3a. | ampBaHorIacTuka. [ampBaHocterws. PaduHupoBanme
OBCTHBIX MCTAJIJIOB.

Karanu3. ['omoreHHole u rereporeHHsle KaTtanuszatopbl. IIpomotopsl. Karamutuueckue bl
NHrn6uropsr.

[Ipon3BOACTBO aMMHUaKa: ChIPbE, aNapaTypa, HAYYHbI€ PUHLINIIBL.

Tema 1.7 MeTanabl "
HEMETAJJIBI

2 cemecTp 46
Metaiaabl. OCOOCHHOCTH CTPOCHHMSI aTOMOB M KpHcTawioB. Du3nyeckue CBOICTBA METaJJIOB. 2
Knaccudpukanus MeTamaoB MO pa3idyHbIM NOpu3HaKaM. XHMHYECKHE CBOMCTBA METaJIOB.
DJIEKTPOXUMHUYECKUH P HANIPSHKEHUN METAIIIOB. MeTamnoTepmus.

O6ume cnocoOwl moiyyeHust MetayuioB. [lonstue o meramtypruu. [lupomeramnyprus,

TUAPOMETAJUTYPT U U dJeKTpoMeTautyprus. CruiaBsl YEpHbIE U LIBETHBIE. 2
Hemetaibl. OcOOEHHOCTH CTpOEHHs aToMOB. HemeTamibl — MpoCThie BemIeCTBa. 3aBHCHMOCTH
CBOMCTB TrajJoreHoB OT uX mnojoxeHus B Ilepuonuueckoir cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTHM OT MX IIOJIOXKEHHUS B  psay
ANEKTPOOTPHUIATEILHOCTU. 3aKaika U OTHYCK cTainu. O3HaKOMJIEHHE CO CTPYKTYpaMH Ceporo u 0ernoro
yyryHa. Pacno3HaBanue pya xenesa.

IpakTuyeckue pagora Ne 1/2 4
[Tony4yenue, cobupanue M pacro3HaBaHHE Ia30B.

Pemrenne skcnepuMeHTaIbHBIX 3a/a4.

JlabopaTopnasi pabora Nel. 3akanka 1 OTIIYCK CTaJIH. 2

O3HaKOMJICHHE CO CTPYKTYpPaMH CEpOro U OENIoro 4yryHa.
Pacno3naBanue pyj xenesa.

JemoncTrpanuu. Komnekuus metamioB. B3aumoelicTBre MeTaioB ¢ HeMeTallaMu (3keme3a, [IUHKa 1
QIIOMUHHUS C CEpOM, aIOMUHUS C MOJOM, CYpbMBI C XJIOPOM, FOpEHHUE kene3a B xjope). ['opeHue
METAJIOB. AJIIOMUHOTEPMHS.

Konnexkuust nemeramios. ['openue HemetamioB (cepsl, pocdopa, yrisi). BeiTecHeHHe MEHEe aKTUBHBIX
TaJIOTEHOB M3 PACTBOPOB UX COJIeH OOJiee aKTHBHBIMU T'aJIOTEHAMH.

Mozenb NpOMBINIUICHHOH YCTAaHOBKHM Ul TIPOM3BOJICTBA CEPHOM KHUCIOTHI. Mojenb meun ais o0xura
n3BecTHsKA. Komekimm npoayKIuii CHIIMKaTHON MPOMBIIIUIEHHOCTH (cTekia, hapdopa, pasHca, ieMeHTa
Pa3IMYHBIX MapOK U Jp.)
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IIpodpunbubie W npodgeccHOHATBHO 3HAYMMBbIe JJIeMEHThI coiep:kanusa. Kopposus MeTansos:
XMMHMYECKasd M DIJIEKTPOXUMHUYECKas. 3aBUCHMOCTb CKOPOCTH KOPPO3HHM OT YCIOBUN OKpYXKaloIEeh
cpeabl. Knaccuduxkanys Koppo3uu METAIIOB 110 Pa3InYHbIM IPU3HAKAM.

CriocoOblI 3aIUTHl METAIIOB OT KOPPO3HH.

IIpon3BOACTBO Yyr'yHa U CTaIH.

[Tomyyenue HemeTanI0B (PpaKIIMOHHON NEPErOHKON KHUAKOT0 BO3/1yXa U AIEKTPOIM30M PACTBOPOB UIIH
PacIuIaBOB HIIEKTPOJINTOB.

CunukaTHasi IpOMBIIUIEHHOCTb. [Ipon3B0OICTBO CEpHON KMCIOTHI

Pasznea 2. OPTAHHUYEC

KASA XUMUA

Tema 2.1 OcHOBHEIE
MOHSITUS OPraHNYeCKOI
XHMHH U TeOPHUA
CTPOEHUA
OpPraHuYecKux
coeIHHEeHH I

IIpenmer opranuveckoit xumuu. [IpuponHble, HCKYCCTBEHHBIE M CHHTETHYECKHE OPTaHUYECKUE
BeniecTBa. CpaBHEHNE OPraHUYECKUX BEIECTB C HECOPTAaHNYECKUMU.

BanentHocTh. XMMHUUECKOE CTPOCHUC KaK MOPAAOK COCAUHCHHA aTOMOB B MOJICKYJIBI 11O BAJICHTHOCTH.
Teopusi crpoeHusi oprannyeckux coennHeHuii A.M. ByrtiepoBa. OCHOBHbBIE TIOJIOKEHUSI TEOPUU
XMUMHYECKOro cTpoeHusa. M3zomepuss um m3omepbl. XUMHUYECKHE (GOPMYJIBI M MOJEIU MOJEKYT B
OpraHN4eCKON XUMHH.

Kaaccupukanus opranmvyeckux BemecTB. Kimaccudukanus BemecTB MO CTPOEHHUIO YIIIEPOJHOTO
CKeJieTa M HaTM4HI0 QyHKIMOHAIBHBIX rpymni. ['omonoru u romonorusi. Hauana nomenknarypst IUPAC.

Knaccupukanmuss  opranmveckux  peakumii. Peaknmuum  mpucoenuHenus — (TUIPUPOBaHMS,
raJIorTeHUPOBAHUS, THAPOTATIOreHUPOBaHUs, Tuaparanuu). Peakiuu otmiernsieHus: (AeruApUpOBaHUsA,
JETUAPOrajJOreHUPOBaHus, Aeruaparanun). Peakuun 3amemenus. Peakiuy nsomMmepusanuu.

IIpakTnueckas padora Ne3. Peuienue 3a1ay M ynpaxHEHHH.

JlabopaTopnasi pabora Ne2. M3roroBieHne Moieaei MOJIEKYJ OPraHUYECKUX BELLIECTB.

NN

NN

JemoncTpaunu. Mosenyu MOJIEKyJl TOMOJIOTOB U M30MEPOB OPTaHUYECKUX coenHeHnid. KauecTBeHHOE
oOHapyKeHHE YIIepoa, BOAOPOJA U XJI0pa B MOJIEKYJIaX OpPraHMYeCKUX COSIMHEHHM.

IIpoduibHble U MpodeccHOHATBLHO 3HAYUMBbIE JJIeMeHThI cofep:kanus. [lonstue o cybcrpare u
pcarcHTe. PeaKI_II/II/I OKHCJICHHUA U BOCCTAHOBJICHUA OPTaHUYCCKUX BCIICCTB. CpaBHeHI/Ie KJIaCCI/I(bI/IKaI_II/II/I
COCIMHEHMH ¥ KJIacCHU(UKAIIUU PEAKIIUH B HEOPTaHUUECKOW W OPTaHWYECKON XMMUH.

Tema 2.2
YriaeBogopoabl 4 UX
NMPUPOAHbIE HCTOYHUKH

AJsikaHbl. AJIKaHbI: TOMOJIOTUYECKHUI P, ©30MEPHU U HOMEHKJIATYpa alIkaHOB. XMMHUUYECKHE CBOMCTBA
alIKaHOB (MeTaHa, ATaHa): TOpeHue, 3aMelIeHIe, pa3lioKeHue, JeruapupoBanue. [IlpuMeHeHne ankaHoB
Ha OCHOBE CBOMCTB.

AJIKeHbI. DTHIEH, €ro MOoJydeHHe (IEerHIpUpPOBAaHUEM JTaHA, CTOJIMMEPHU3AINCH TONUATHIICHA).
['omosiornyueckuit psz, U3omMepusi, HOMEHKIATypa ajJKeHOB. XUMUYECKHE CBOMCTBA ATUJICHA: TOPEHHUE,
KaueCTBCHHBbIC peaknuu (oOeciBeunBaHne OpOMHOM BOJBI M pacTBOpa II€pMaHTaHATa Kajus),
ruaparanus, nonumepusanus. [IpuMeHeHne dTuaeHa Ha OCHOBE CBOMCTB.

IIpakTnueckas padora Ned. Pelienue 3a1ay M ynpaxHEHHH.
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Juenbl W kayuyyku. [loHsTHe o0 1ueHax Kak YIJIEBOAOPOJAX C JABYMS JIBOMHBIMHU CBSI3SIMH. 2 1
ComnpsixkeHHbIe IMeHbl. XUMUYECKHEe CBOMCTBa OyTanuena-1,3 u u3onpeHa: obecuBednBanie OpoMHON
BOJIbI M MOJIMMEpU3alns B Kayuyku. HaTypanbHblil 1 cuHTeTHYeCcKe Kayuyku. Pe3una.
AJxuHbI. AneTuieH. XMMHUYECKUE CBOWCTBA alleTHIIEHA: TOpeHHe, oOeclBeYHMBaHUE OPOMHOM BOBI, 2 1
MPUCOEANHEHNE XJIOpoBoJopona M ruapatanus. [IpuMmeHeHue aimeTuseHa Ha OCHOBE CBOMCTB.
Me:xknaccoBasi U30MEpPHUsI C AJIKaJUEHAMHU.
Apenbl. beH3on. XuMuueckre CBOMCTBAa OCH30/1a: TOPEHHUE, PEaKIMU 3aMeIleHUs (TaJoreHupOBaHUE, 2 1
HuTpoBanue). [IpumeHnenne 6eH301a Ha OCHOBE CBOMCTB.
IpakTuyeckas padora NeS. PemeHue 3amau M ynmpaKHEHMI. 2 2
IIpuponHble HCTOYHMKH YIJIeBOAOPOAOB. [IpupoaHslii ra3: coctas, IPUMEHEHUE B KaU€CTBE TOILIMBA. 2 1
Hedts. Cocras u nepepadotka vedru. [Teperonka nedru. Hedrenpoaykor.
[Tonydyenue sTuneHa
JlabGopaTopHas paGora Ne3. (O3HakoMJIeHHE C KOJUIGKIIMEH oO0Opa3loB HEeDTH W TPOIYKTOB €€ 2 2

nepepaboTku. O3HAKOMIICHHE C KOJUIEKIMEH KaydyKOB U 00pa3liaMu U3AEIHHA U3 PE3HHBI.

JdemoncTpauuu. ['opeHue meraHa, 3TuieHa, auetuieHa. OTHOIIEHUE METaHa, STUIICHA, alleTHIIEHa U
OcH30/1a K pacTBOpaM IIepMaHraHaTa Kaius W OpomHOW Boje. [lomydeHuwe sTuiieHa peakiuen
JeTUApaTalliy 3TaHOJA, aleTHIIeHAa — TUAPOJIM30M KapOuaa kanbplusl. PasnoskeHue kaydyka IpH
HarpeBaHMH, UCIIBITAaHUE MIPOAYKTOB Pa3JIOKEHHUS Ha HenpenenbHocTh. Komtekuus o6pasnoB HehTH U
HedrenpoaykroB. Komnexkuus «KameHHBIN yroyib 1 TPOAYKIHS KOKCOXMMHUECKOTO TPOU3BOJICTBAY.

IIpopuabHbie U NpPodecCHOHATBHO 3HAYHUMbIe JJIeMeHThl coaep:kanus. Ilpasmwio B.B.
MapkoBHukoBa. Knaccudukanmss m HasHaueHne kaydykoB. Kiaccudukanus v HazHaue€HUE PpE3HUH.
Bynkanuzanus kayuyka.

[Tony4yeHue aneTwieHa MUPOJIM30M METaHAa M KapOMIHBIM crocoOoM. Peakius momumepu3anuu
BuHUIXJopuAa. [lonuBuHUIXIOpUA U ero npuMeHenue. Tpumepusanus aleTuieHa B 0eH3011.

[Tonatue 06 sxcrpakiuu. BocctaHoBiIeHHEe HUTPOOEH301a B aHUJIMH. [ OMOIOTHYECKUI Pl apEHOB.
Tonyon. HutpoBanue Tosryona. Tpotui.

OcHOBHBIE HaIPaBJIEHUs MPOMBIIUIEHHON TepepabOoTKU MPUPOTHOTO Ta3a.

[TonyTHbIi HeTSIHOM ra3, ero nepepadoTka.

ITporecchl MPOMBIIUIEHHON NEpepabOTKU HEPTH: KPEKUHT, puGOopMHUHT. OKTaHOBOE YHCIIO OEH3MHOB U
LIETAaHOBOE YHCJIO TU3EIBHOIO TOIJIUBA.
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Tema 2.3 Kucaopon-
coJep:xaniue
OpraHuvecKue
coeTMHEeHUs

Cnuprsl. [Tonydenue sTanona 6poKeHHEM TIIIOKO3bI M THApaTanueil atuieHa. [ uapokcuibpHas rpymnmna
Kak (yHKUMOHanbHas. [loHATHE O NpeAenbHBIX OJHOATOMHBIX CIHMPTAX. XHMHYECKHE CBOMCTBA
STaHOJIA: B3aMMOJICHCTBHE C HATpUeM, OOpa30BaHHE IMPOCTHIX M CIOXKHBIX 3(HUPOB, OKHUCICHHE B
anpaeruy. I[IpumeHeHWe »STaHOJAa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro TOCJIEACTBUS U
npeaynpexaceHue. [ nuuepus Kak npeacTaBUTeIb MHOTOATOMHBIX cIUpPTOB. KadecTBeHHas peakuus Ha
MHOI0aTOMHBIE cIUPTHI. [[puMenenue raumepuHa.

®enoJ1. uznueckrie U XUMHUYECKHE CBOMCTBA peHONa. B3anMHOE BIIMsSIHUE aTOMOB B MOJIEKYJe (peHomna:
B3aUMOJICHICTBHE C THAPOKCHUIIOM HATpus M a30THOW Kuciaotou. [Ipumenenuwe (eHoma Ha OCHOBE
CBOWCTB.

IIpakTuyeckasi padora Ne6. Pemenue 3amau u ynpakaenuii. KontponpHas padora.

Auabaeruabl. [lorstre o0 anpaerugax. AnpaeruaHas rpynna kak GyakuuoHansHas. Gopmansaerun u
€ro CBOWCTBA: OKHCJICHUE B COOTBETCTBYIOILIYIO KHUCIIOTY, BOCCTAHOBIICHHE B COOTBETCTBYIOIIHMI CITUPT.
[Tony4yeHue anbaeruaoOB OKHCICHHEM COOTBETCTBYIOIIMX cHUpTOB. IlpumeHeHue dopmanpaerunia Ha
OCHOBE €TI0 CBOMCTB.

3 cemecTp.

46

KapoonoBble kucjaorpl. [lonarue o kapOOHOBBIX KucioTax. KapOokcwibHas Tpymnma Kak
¢byHKurOHATBHAS. [ 'OMOIOTHYEeCKUi psifl IPEIeNbHBIX 0JTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [Tonydyenue
KapOOHOBBIX KHCJIOT OKHCICHHEM ajbJCTHUAOB. XMUMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI: OOLIHe
CBOWCTBa ¢ MUHEpPAJIbHBIMU KUCJIOTaMHU U peakius stepudukanuu. [IpuMeHeHre yKCyCHON KUCIIOTHI Ha
OCHOBE CBOMCTB. BrIciine >KupHbIE KUCIOTHI HA TPUMEPE MATbMUTUHOBOM M CTEAPUHOBOM.

IIpakTnyeckas padora Nel/2. Pemenue 3a1a4 v ynpaxHEHUH.

Caoxubie 3¢upsbl. Kupsl, [lonydaenne crnoxabix 23¢upoB peaknuen srepudukarmu. CioxxHbie d3QUPBI
B IIpHUpoje, ux 3HaueHue. [IpumeHenne cia0KHbIX 3UPOB HA OCHOBE CBOMCTB.

Kups! kak cnoxxsasie a3¢upsl. Kimaccudukanus >xupoB. XUMUUYECKHE CBOMCTBA JKUPOB: THAPOIHU3 U
TUJIPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne )KUpoB Ha OCHOBE CBOMCTB. MbLia.

IIpakTnueckas padora Ne3/4. Pemenue 3a1a4 U ynpaxHEHU.

JlabopaTopHas padora Nel PacTBopeHue riuieprHa B BOJ€ U B3aUMOJEHCTBUE C TUIPOKCUIOM MEAN
(IT). CBoticTBa YKCYCHOM KHCIIOTBI, OOIIIHE CO CBOMCTBAMH MUHEPATBHBIX KHCIIOT.
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YraeBoabl. VYTieBoAbl, UX Kilaccuukanus: MoOHocaxapuibl (TII0K03a, (pPyKTO3a), AUcaxapuibl
(caxapo3a) u monucaxapubl (Kpaxmal U LUEeII0JI03a).

['mroko3a — BemiecTBo ¢ MBONCTBEHHOW (DYHKITUEH — aJIbIETHIOCTHPT. XUMHUECKHUE CBOMCTBA TITFOKO3bI:
OKHCJIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpOUT, CIUpTOBOe OpoxeHue. [Ipumenenue
[JIFOKO3bI HA OCHOBE CBOMCTB.

3Ha4YeHHUE YIII€BOAOB B JKUBOW MPUPOJIE U XKU3HU denoBeka. [[oHATHE O peakusax MOJIUKOHICHCALMY U
TUIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILIEHUI: TIIIOKO3a —> [IOJINCAXapu.

IIpakTnueckas padora Ne5/6. Pemenue 3a1a4 U ynpaxxHeHH.

PactBopenue rimuepuHa B Boie M B3aumogeincTBue ¢ rugpokcugom meau(ll). CsolictBa ykcycHOM
KHCJIOTHI, O0IIME CO CBOMCTBAMU MMHEPAIBHBIX KUCJIOT. Jl0Ka3aTeIbCTBO HEMPENECIIBHOIO XapakTepa
XKUJKOTO Jkupa. B3ammopeiictBue Tioko3bl W caxapos3sl ¢ ruapokcunom menu(ll). KadecTBennas
peakiys Ha Kpaxmadl.

JlabopaTopHasi paGora Ne2.
B3aumogeiicTBue rioko3sl U caxaposbl ¢ Tuapokcuom meau (II). KauectBennast peakuust Ha kpaxmari.

Jemoncrpanuu. OKuciIeHne cnupTra B anpaerua. KauecTBeHHbIE peakiiMi Ha MHOTOATOMHBIE CIIUPTBHI.
PactBoprMoOCTb (eHOIa B BOJie IpU OOBIYHON TeMIepaType 1 Ipy HarpeBaHuu. KauecTBeHHbIE peakiiuu
Ha (peHOI. Peakust cepeOpsHOro 3epKaa ajabAeru10B U I0K03bl. OKUCIIEHHNE allbJAETUI0B U INIIOKO3bI B
KHUCIIOTY ¢ moMotsio runpokcuaa meau(ll). Kauectsennas peaxiust Ha kpaxman. Komnekius a3pupHbIX
Maced.

IIpodunibHbie U NMPOPEecCHOHATBLHO 3HAYUMBbIE 3JIEMEHThI COAepKaHUA. METUIIOBBINM CIIUPT U €ro
UCTOJb30BAaHUE B KayeCTBE XUMHUECKOTO ChIpbs. TOKCHMYHOCTh METaHOJa W TpaBWJIa TEXHUKH
0€30IacHOCTH NpH paboTe ¢ HUM. DTUJICHIVIMKOJIb U €r0 IPUMEHEHHE. TOKCHUYHOCTb 3TUJICHIVIMKOIS U
MpaBujia TEXHUKHA O€30MaCHOCTH MPH pabOTe ¢ HUM.

[Tonyyenue peHoNa U3 MPOAYKTOB KOKCOXUMHUECKOTO MTPOU3BOICTBA U U3 OEH301a.

[TonmukonneHcauust Gopmanbreruga ¢ GenosoMm B (heHoI0GOpMaNbAETUIHYIO CMOIY. AIETalbICTU]I.
[TonsATHE 0 KeTOHAaX Ha MpuMepe arieToHa. [[puMeHeHne alleToHa B TEXHUKE U IPOMBIIIJICHHOCTH.
MHorooOpa3ue kapOOHOBBIX KHUCIIOT (IlaBesieBasi KUCIOTa KaK JBYXOCHOBHAs, aKpUJIOBasi KMCJIOTa Kak
HenpeaenbHast, OeH30iiHasg KUCIO0Ta KaK apOMaTHUECKast).

[TnenkooOpasyromue Macia. 3aMeHa KUPOB B TEXHUKE HETUIIEBBIM ChipbeM. CHHTETHYECKHE MOIOIITHE
cpeactBa. Mono4Hokucioe OpoxeHue riaoko3bl. Kuciaomonounsle npoaykTsl. CuiocoBaHuEe KOPMOB.
HutpoBanue nemntonossl. [IupokcuivH.
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Tema 2.4
A3oTcoaepkamue
OpraHuvecKue
coeTHHEHHUs.
IMoammepbI

Amunbl. [Torstue 06 amuHax. AnudaTudeckue aMUHbI, MX KIacCH(pUKAIKsI 1 HOMEHKJIaTypa. AHUJINH,
KaKk opraHuuyeckoe ocHoBaHue. [lonmydyeHue aHunmHa U3 HUTpoOeHszona. IlpuMeHeHue aHWIMHA Ha
OCHOBE CBOWCTB.

AMHUHOKHUCJI0THI. AMHHOKHCIIOTHI, Kak aMpOoTepHbIe, TU()YHKIIMOHAIBHBIC OPTaHUYECKIE COSTUHEHUS.
XHWUMHUYECKUE CBOMCTBA aMHUHOKHUCIIOT: B3aMMOJICMCTBHE CO IIEJIOYaMH, KUCIOTaMU U APYTr C IPYrom
(peakmusi mosMKoHAeHcanuu). llenTuaHas cBsA3p M mosmnentuabl. [I[puMeHeHHe aMUHOKHCIOT Ha
OCHOBE CBOMCTB.

Beaxu. IlepBuuHasi, BTOpUYHAs, TPETHYHAs CTPYKTYphl OenkoB. XHWMHUYECKHE CBOWCTBA OEJIKOB:
rOpeHue, JeHaTypalysi, THIPOJIN3, IIBETHbIE peakiuu. bruongornueckue QyHKIMHU OEIKOB.

JlaGoparopHasi padora Ne3. Jloka3aTeabCTBO HEMPEACIBHOTO XapaKTepa KUAKOIO KHUPA.
PacTBOpeHue 0enKoB B BOJIE.

IMoaumepsl. benku n nonucaxapuabl Kak OMOMIOIMMEPHI.

IInactmaccel.  llomydyeHue  monMMeEpoB — peakuued  MOJUMMEpPU3alMd U ITOJIMKOHJACHCALUU.
TepMorutacTuyHble M TEPMOPEAKTUBHBIE IITacTMAcChl. [IpeacraBureny miactmacc.

BouokHa, ux kinaccugukanys. Ilonydenue BonokoH. OT/ienbHble IPeACTaBUTENIN XUMHUUECKUX BOJOKOH.

IIpakTuuyeckas padora Ne7/8 Amunsl. PactBopenue 6enkoB B Bojie. OOHapy) eHHe OEIKOB B MOJIOKE U
B MsiCHOM OynboHe. JleHaTypauusi pacTBopa Oeilka KypHHOTO siiflia CIIUPTOM, pacTBOpaMH COJeH
TSDKEJBIX METAJUIOB M IIPH HATPEBAHMH.

JlabopaTopHas padora Ne4. OGHapykeHHE OEITKOB B MOJIOKE M MSICHOM OYJIbOHE.
Jlenatypauus pactBopa Oenka KypuHOTO Silia CIIUPTOM, PACTBOPAMH COJICH TSKEIBIX
METAJIJIOB U IIPU HArPEBAHUH.

IIpakTuuyeckas padora Ne9. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 Ha UICHTU(DUKALUIO OPTaHUYECKUX
COETUHEHUN.

JlaGoparopHasi padora NeS. Pacrno3HaBaHue IJIaCTMAcC U BOJIOKOH.

JdemoncTpauuu. BzanmonelcTBUEe aMMHaKa WM aHWIIMHA C COJSHOM KHCIIOTOW. Peakumsi anmwnuHa c
OpomHOIl BomoOH. Jloka3arenbCcTBO Hanmuuus (PYHKIMOHAIBHBIX TPYHI B PACTBOPAX aMHUHOKHCIIOT.
PactBopenue u ocaxnenue OenkoB. LIBeTHbIe peakiun OenkoB. ['opeHHE MTHYBETO Mepa W MIEPCTIHON
HUTHU.

IIpopuabHbie W NpPodecCHOHATBHO 3HAYMMbIE 3JIEMEHTbI COAep:KaHMsl. AMHUHOKAIPOHOBAs
KHCJI0TAa. KaHpOH KaK IMpCACTABUTCIIb MOJMAMUIAHBIX BOJIOKOH. Hcnonp3oBanue ruapoJjms3a 6GJIKOB B
npombinuieHHOCTH. [lonmuBuHMIXI0pU, nonuteTpadTopaTiiieH (Teduion). DenonodopmanbaeruIHbIe
wiactMacchl. Hemnynona. [TpoMelnieHHOE TPOU3BOACTBO XMMHUECKHUX BOJIOKOH

JAunddepeHnimpoBaHHbIii 3aUeT

BCEI'O:

134
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3 YCJOBUS PEAJIN3AIIAY YYEBHOM JUCIHUILINHBI

3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecledeHn 0
Peanuzarust mporpaMMbl AUCIUTUIMHBI TpeOyeT HAIMUWSA Y4eOHOro KaOWHeTa U J1abopaTopuu
XUMHH.

ObopynoBanne yaeOHOTO KabUHETa U TabOpaToOpHH:

- MOCAI0YHBIE MECTA MO KOJUYECTBY 00yUYaIONINXCS,;

- pabouee MeCTO IpernoaaBaTes;

- IEMOHCTPAIMOHHBIN CTO;

- BBITSDKHOM MIKad;

- yueOHO-HarJIAIHbIE TI0COOMsT W J1abopaTopHOE OOOpYAOBaHHE: TEPHOIUYECKAs CHUCTEMa
xuMHu4deckux 3nnemeHnToB .M. Menaeneesa, psig HaNpsHKEHUM METAIUIOB, Psil AJIEKTPOOTPUIIATEIBHOCTH
HEMETaJUIOB, TaOJIUIla PACTBOPUMOCTH COJICH, KUCJIOT W OCHOBAaHMM B BOJE, TUIAKAThI MO OOIIECH H
HEOPraHWYeCKOW XUMHUH; IUIAKaThl MO OPTraHMYECKONM XHMHUHU, XMMHYECKas IOCyla, XUMUYECKUE
peakTuBbI, 1a0OpaTOpHBIE BECHl M PA3HOBECHI, KOJUIEKIMH: «Meramib», «[ OpHBIE MOPOABI»,
«IlmacTMaccsl U BOJIOKHAY, MOJEIH OPTaHUYECKUX BEIECTB

TexHuueckue cpeacTBa 00ydeHus:
- UHTEpAaKTHBHAsl JOCKa C JIMLEH3HMOHHBIM MPOrpaMMHBIM OO€CleYeHHEeM U MYJIbTHMeIna
MIPOEKTOP.

3.2 UudopmanmnoHHoe obecnieyeHne 00yueHust
Ilepeyenb pexomMeHayeMbIX Y4eOHbIX wu3daHuil, HHTepHeT-pecypcoB, JAONOJHHUTEILHOM
JINTEPaTyphbl
OcHogHble UCMOYHUKUL:

1. T'abpuemnsn, O.C. Xumus 1t npodeccuii Texandeckoro npoduist: yaeoruk / O.C. 'abpuensa. — M.
Axkanemus, 2017. - TekcT: HEMOCPEICTBEHHBIN.

2. Banosa (Kompunosa), B. JI. AHanuTtrueckas XUMus U (PU3UKO-XUMUYECKHE METOJIbI aHAIH3a :
npaktukym / B. JI. Banoa (KomewioBa), E. W. Tlapmmna. - 2-e usn., crep. - Mocksa :
W3narenbcko-toproBas kopmopanus «JlamkoB u  K°», 2020. - 198 c¢. - ISBN
978-5-394-03528-9. - Tekcr : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1092964 (nata obpamenus: 22.08.2020). — Pexum
JOCTYTA: 10 TIOJIITUCKE.

3. boromonora, U. B. Heoprannyeckas xumus: yueoHoe nmocobue / boromonosa M.B. - Mockaa :
Anspa-M, UHOPA-M, 2016. - 336 c. (ITPODUns) ISBN 978-5-98281-187-5. - Tekcr :
anektpoHHbd. - URL: https://new.znanium.com/catalog/product/538925 (mara oOpamieHus:
23.08.2020). - Pexum qocTyIa: mo moAnucKe.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCHUITVINHBI

Kontponb u oneHka pe3yabTaToB OCBOSHHUS AMCIHUIUIMHBI OCYILIECTBIISETCS MPENoiaBaTesieM B
mpoLecce MPOBEIACHHUS NPAKTHUECKUX 3aHATUH W JaO0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKKe

BBIITOJIHCHU S O6y‘IaIOH_[I/IMI/IC5I WHJIWBUYAJIbHBIX 33.I[21HPII>1, IPOCKTOB, HCCHGHOBaHHﬁ.

Pe3yabTarsl 00yyeHus @®opMbI U METOABI
(oCBOECHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUSA) KOHTPOJISI ¥ OLIEHKH
pe3yJbTaToB
o0yueHust
YMmenus:
Ha3bIBaTh M3YyUEHHBIE BELIECTBA MO «TPUBUAIBHON» WM MEXIYHAPOIHON MIPaKTUYECKHE
HOMEHKJIATypaM; 3aHSTHS
OTIpEeEIATh BAJICHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKUX 3JIEMEHTOB, TH MPaKTHYECKHE
CBS3M B COCAMHCHHUSAX, 3aps] HWOHA, TMPOCTPAHCTBEHHOE CTPOCHHUE 3aHSTHS,
KPUCTAINIMYECKONW pEIIeTKH, XapakTep cpeAabl B BOAHBIX pacTBOpax, nabopaTopHble
BOCCTAHOBUTEIb, HAIIPABIIEHUE CMEIIIEHUSI PAaBHOBECHS O] BIUSHUEM Pa3]Ind paboTsI
M30MEpbl M TOMOJIOTH, MPUHAAJIEKHOCTh BEIIECTB K Pa3HbIM KilaccaM HEO]
OpPraHMYECKUX COCAMHCHMIA, XapaKTep B3aWMHOTO BIIHSHHS aTOMOB B MO]
peaKkuuii B HEOPraHMYECKOW U OPraHUYECKON XUMUU;
XapakTepu30BaTh S-, P-, J-3JIEMEHTHI MO WX MOJoxkeHuto B llepuoauyeckoi nabopaTopHbIe
cucreme JI. M. MenaeneeBa; oOmue XHUMHUYECKHE CBOMCTBA METaJUIOB, paboTsl
HEMETAIJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U OPTaHUYECKUX
COCAMHEHMI; CTPOCHHME W  CBOHCTBA  OPraHUYECKUX  COCAUHEHHI
(YrineBogopoaoB, CHHPTOB, ()EHOJOB, albJCTHUAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCIIOT U YTJI€BOJIOB);
OOBSCHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO 3JIEMEHTa M 00pa30BaHHBIX KOHTPOJIbHAS
UM BEUIECTB OT nosiokeHus B Ilepmommueckoit cucreme J[.M. Menneneesa; pabora,
3aBHCHUMOCThH CBOWCTB HEOPraHMYECKUX BEILECTB OT UX COCTaBa U CTPOCHMS, nabopaTopHbIE U
MPUPOLY XMMUYECKOM CBSI3U, 3aBUCUMOCTb CKOPOCTHU XUMHUECKOU PEaKIIuu OT MIPaKTUYECKHE
pa3aMYHbIX  (PAKTOPOB,  PEAKIUMOHHOM  CIHOCOOHOCTHM  OPraHUYECKUX 3aHATUSA
COETMHEHUI OT CTPOCHMSI UX MOJIEKYIT;
BBITIOJTHATh XUMHUYECKHH OSKCHEPUMEHT I10 PAClO3HABAHUIO Ba)KHEHIINX nabopaTopHble
HEOPTaHMYECKUX U OPraHMYECKUX BEIICCTB, IOTYYCHHIO KOHKPETHBIX paboThI
BEIIECTB, OTHOCAUINXCS K U3yYEHHBIM KJIacCaM COEMHEHUN;
MIPOBOAMTH PACUETHI 10 XUMUYECKUM (HOpMyJiaM U YPaBHEHUSIM PEaKIIHii; MIPAKTUIECKHE
3aHSATHUS
OCYIIECTBIISITh CAMOCTOSITENbHBIA TMOMCK XUMHYECKONH WH(GOpMAUKU C | HCCIeI0BaTEIbCKAs
UCIOJIb30BAHUEM Pa3JIMYHBIX HCTOYHUKOB (CHpPAaBOYHBIX, HAYYHBIX W pabora
HAyYHO-TIOMYJSPHBIX HM3IaHUN, KOMIBIOTEPHBIX 0a3 JTaHHBIX, PECYpPCOB
HNHTepHeTa); MCMOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH IJisi 00paboTKH W
nepenayn XuMud. HHGHOPMAITUU U €€ MIPEICTABICHIS B Pa3IUYHBIX (popmax;
UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHUS B IPAKTUUYECKOM WHJUBUAYaIbHbIE
JESITEIbHOCTH ¥ TIOBCEIHEBHOM KW3HU: [UISI TIOHMMAaHUS TJIOOAJBHBIX | TBOPYECKHE 3aJaHUS
mpo0OJsieM, CTOSALINX TMepe] YeJI0OBEUECTBOM: SKOJOTHUYECKHUX, SJHEPTeTUUECKUX
U CBIPBEBBIX;
OOBSICHEHUS] XUMUYECKUX SIBJICHUH, MPOUCXOIAININX B MpUpOJe, ObITY U Ha WHIUBUAYaIbHbIE
MIPOM3BOJICTBE, YIKOJIOTHYECKU I'PAMOTHOTO TOBEJCHUS B OKPY)KAIOIIEH cpeie; | TBOPYECKHUE 3aJIaHuUs
OLICHKH BIHUSHUS XUMHYECKOrO 3arps3HEHUsS OKpYyXKallled cpeabpl Ha | HccieloBaTelbeKas
OpraHu3M YeJIOBEKa M JpPYrue >XKUBBIE OpPraHU3Mbl, 0e30macHOi paboThl C pabota
BEIIIECTBAMH B JIAOOPATOPHUH, OBITY U Ha IPOU3BOJICTBE;
OTpeAeNieHUs] BO3MOXKHOCTH TMPOTEKAHWS XHUMHUYECKUX MPEBpAlICHUN B MPAKTUIECKHE
pPa3IMYHBIX YCIOBHUSIX M OIEHKM WX TIOCIEACTBUM, paclo3HaBaHUS U 3aHSTHS,
UIACHTU(QUKAIIMM Ba)XHEHIIMX BEIIECTB M MaTEpUajoB, OIEHKHM KauyecTBa | MCCIENOBATENIbCKast
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IIATHEBOM BOJABI U OTIEJIBHBIX IHILEBBIX MPOAYKTOB, KPUTHYECKON OLICHKU
JOCTOBEPHOCTH XMMHUYECKOH HMH(OpMAIMM, TOCTYHAIOIIEH M3 pa3iIuYHbIX
HUCTOYHHKOB.

pa0ora,
nabopaTopHas pabota

3Hanuga:

POJIb XUMHHU B €CCTCCTBO3HAHNHU, €C CBA3b C JPYT'UMHU CCTCCTBCHHBIMU HAYKAMU,
3HA4YCHHUE B )XU3HU COBPECMCHHOI'O O6H_ICCTB3;

TECTUPOBAHUE

BaXHEUIIIME XUMHUECKUE TOHSATHUS: BEIIECTBO, XUMHUUECKUH AIIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, HOH, PAaAHUKaJ, alJIOTPOIHUS, HYKJIUABl 1
M30TONBI,  aTOMHBIE  S-, P-, J-opOuTamm, XUMHYECKas  CBS3b,
ANIEKTPOOTPULATEILHOCT, BAJICHTHOCTD, CTETIEHb OKHCICHUS, THOPHIN3AINs
opOuTanei, IpOCTPaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIDHBI 00BEM Tra3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYISPHOTO W
HEMOJICKYJISIPHOTO  CTPOCHUS, KOMIUIEKCHBIE COEJIMHEHUS, IHCIIEPCHBIC
CHCTEMBI, HCTHHHBIC  PACTBOPBI,  OIJIEKTPOJUTHYECKAs  JUCCOLMALNS,
KHCJIOTHO-OCHOBHBIE ~ PEaKIMM B  BOJHBIX  pacTBOpax, THIPOJIU3,
OKHCIICHHENBOCCTAHOBIICHNE, 3JIEKTPOJIN3, CKOPOCTh XMMHYECKON DPEaKIIHH,
MEXaHU3M pEeaKIUH, KaTalu3, TEIUIOBOW H(PQEKT peakuuu, SHTAIbIH,
Teriota 0O0pa3oBaHWS, SHTPONMS, XUMHYECKOE paBHOBECHE, KOHCTAHTa
paBHOBECHSI, YIJICPOJIHBIA CKeJleT, (yHKIMOHAJIbHAs TPYyIMIa, TOMOJOTHS,
CTPYKTYpHasi ¥ IPOCTPAHCTBEHHAs M30MEpUsl, HHAYKTUBHBIA ¥ ME30MEPHBII
3¢ deKTh, MeKTpodIl, HYKIeo(pHI, OCHOBHBIC THUIIBI PEAKIIMA B HEOPTaH. U
OpraHN4YeCKON XUMHH;

MPAKTUYECKHE
3aHSTHS,
TECTUPOBAHUE,
n1abopaTopHbIe
paboTHI,
KOHTpOJIbHAs paboTa

OCHOBHBIE 3aKOHBbl XHMHH: 3aKOH COXPAHEHHMsSI MacChl BEIIECTB, 3aKOH MPaKTUYECKUE
MOCTOSIHCTBA CocTaBa BemiecTB, Ilepuommueckuii 3akon /.M. Menneneena, 3aHITUS
3aKkoH ['ecca, 3akoH ABorajipo;

OCHOBHBIC TEOpPHUM XHUMHHU; CTPOCHUS aTOMa, XHMHUYECKOW CBS3H, TECTUPOBAHUE
AIEKTPOJUTUYECKON  JTUCCOLMAIIMU, KUCIOT U OCHOBAaHWUM, CTPOCHHS MPaKTUYECKUE
OpTraHWYECKUX M HEOPTaHWYECKHX COCIMHECHHH (BKIIIOYAs CTEPEOXHUMHMIO), 3aHATHUSA
XAMUYECKYIO KHHETUKY ¥ XMMHYECKYI0 TEpPMOIUHAMUKY,

KJIacCU(PUKAIMI0O W HOMEHKJIATypy HEOPraHWYECKUX U OPTraHUYECKUX TECTUPOBAHUE
COCIMHECHU;

MIPUPOJIHBIE HCTOYHUKH YTJIEBOJIOPOIOB M CIIOCOOBI X MIEPEPAOOTKH; TECTUPOBAHUE
BEIIECTBA W MaTepualibl, IMUPOKO HCIOJIb3yeMbI€ B MPAKTHUKE: OCHOBHBIE nabopaTopHbIE
METaJUIbI U CIUIaBbl, TpauT, KBapl, MUHEpAIbHbIE YI00peHUs, MUHEPAIbHBIC paboThI

Y OpPTaHUYECKHE KUCIIOTHI, EJI0YH, aMMHAK, YTIEBOAOPOIbI, (DeHOJI, aHUITNH,
METaHOJI, YTAHOJ, ITHJICHTIUKOJIb, TIUIEPUH, (HOpMaIbIACTH/, alleTaabICTH I,
alleToOH, TJI0KO03a, caxapo3a, KpaxMmaj, KJeT4aTKa, aMHUHOKHUCIIOTHI, OCNKH,
HWCKYCCTBEHHBIE BOJIOKHA, Kay4yyKH, IUIACTMACChl, KUPBI, MbLJIa U MOIOIINE
CpeJICTBA.
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JINCT UBMEHEHUI U TOMOJITHEHUM,
BHECEHHBIX B PABOYYIO [TIPOTPAMMY

No HU3MCHCHUSA, JaTa BHCCCHUA USMCHCHU A, No CTpaHUIIbl C ©BMCHCHUCM;

BbILJIO CTAJIO

OcHoBaHue:

IMoamuce nMuIa BHECIIETO U3MEHEHUS
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