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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JIJUCHUTLJIUHBI
OY /.10 XUMUs

1.1. Obs1acTh NPpUMEHEHUsI NPOTPAMMbI

Peanuzanus cpennero (mosiHoro) oOmiero o6paszoBanust B mpenenax [IIICC3 mo
cnenuaibHocTH CIIO 25.02.08 DkcmiryaTanus 0eCUIOTHBIX AaBHALMOHHBIX CHCTEM.

1.2. Mecto y4eOHO#W AUCHUIUVIMHBI B CTPYKTYpe MNPOrpaMMbl MNOATOTOBKHU
CIEeNMAJINCTOB CPeIHEro 3BeHa: UK 00111e00pa30BaTeIbHBIX JUCIUILINH.

1.3. eau u 3a1a4u y4eOHOH JUCHUIIIMHBI — TPeOOBAHMSI K Pe3yJIbTaTaM 0CBOEHUSI
y4eOHOM TUCHUIINHBI:

ConeprxkaHue porpaMMbl « XUMUS HAMPABIECHO HA TOCTIHKCHHE CIICTYIOIINX IeJIei:

- hopMHpoBaHUE y O0YyYaIOIIMXCS YMEHUS OLEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS
JUTSL KQXKJ/I0TO YEJIOBEKa;

- opMUpoOBaHUE y O0YUAIOIIMXCA IEIOCTHOTO MPEICTABICHNS O MUPE U POJIM XUMUU B
CO3/IJaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

- yMEHHUS OOBSACHATH OOBEKTHI U TMPOIECCHl OKPY>KAIOIIEH JeHCTBUTEIHLHOCTH:
MPUPOJHOM, COIUATBHOM, KYJIbTYpHOM, TEXHUUYECKOW Cpeabl, — HUCIOIb3Ys IS ITOTO
XUMUYECKUE 3HAHMUS,;

- pa3BUTHE Yy OOydYarOmUXCs YMEHHH pas3nmnyaTh (GakThl W OICHKH, CPaBHUBATH
OIICHOYHBIC BBHIBOJBI, BHUJICTh HMX CBSI3b C KPUTEPHUSAMH OIICHOK M CBSI3b KPUTEPHUEB C
OTPENICICHHOM CHCTEMOM IIEHHOCTEH, (PopMyaupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

- mpuoOpeTeHne OO0YyYarONIMMICS OIbITa Pa3sHOOOpPa3HOM AESTETbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS; KITIOYEBBIX HABHIKOB, MMCIONIUX YHUBEPCAIBHOE 3HAUCHUE IS PA3TUIHBIX
BUJIOB JICSITEIbHOCTU (HABBIKOB PEIICHUsI TTPOOJIEM, MPUHSATHS PEIICHUM, TTOUCKa, aHaIN3a U
oOpaboTkn  uH(OpMaIMK, KOMMYHUKATHUBHBIX  HAaBBIKOB, HAaBBIKOB  W3MEPEHMUI,
COTpYJIHHUYECTBA, 0€30IaCHOTO OOPAIICHUS C BEIIECTBAMHU B MOBCEIHEBHOM KM3HU).

OcBoenue cojniepkaHusi Y4eOHOU JUCIUTUTHHBI «XUMUS», 00ECIICUNBACT JIOCTHKCHHE
CTYJICHTaMH CJIEAYIOIIUX Pe3yabTATOB:

JINYHOCTHBIX:

— YYyBCTBO TOPJOCTH U YBAKEHHUS K HUCTOPUU M JOCTHIKEHUSM OTEUYECTBEHHOMN
XUMUYECKON HAyKU; XUMUUIECKH TPAMOTHOE TTOBEJCHUE B MPOPECCUOHATBLHON NEITEIbHOCTH
¥ B OBITY TIpH OOpAIIEHNN ¢ XUMHUYECKUMH BEIECTBAMH, MaTepHAIaMH | MPOIIECCaMU;

— TOTOBHOCTb K TIPOJIOJKEHUIO0 00pa30BaHMUS M TTOBBIICHUS KBATH(PUKAIINYA B U30paHHOMN
npo(ecCHOHANTFHOW  JESTEIbHOCTH W OOBEKTUBHOE OCO3HAHHME POJH XHUMHUYECKHUX
KOMIIETCHIIUM B 3TOM;

— YMEHHE HCTIOJb30BaTh JTOCTHKEHHUS COBPEMEHHON XMMHUYECKON HAYKH U XUMUYICCKUX
TEXHOJIOTHI JJI TIOBBIIIEHUS COOCTBEHHOTO WHTEJUICKTYaJhbHOTO Pa3BUTHS B BBIOPAHHOMN
poheCCHOHAIIBHON JISITEIIbHOCTH;

MeTanpeIMeTHbIX:

— HCMOJB30BAHUE PA3JIMYHBIX BHUJOB TMO3HABATEIBHON JESITEIBHOCTA U OCHOBHBIX
WHTEJUICKTYaJIbHBIX omeparuii (MOCTaHOBKHU 3a7adu, (OPMYJIUPOBAHUS TUIIOTE3, aHATU3A U
CUHTE3a, CPaBHEHMsI, 00OOIIEHNS, CUCTEeMATH3AIlMH, BBISBICHUS MPUYUHHO-CIIEICTBEHHBIX
CBSI3€H, TIOMCKA aHAJIOTOB, (hOPMYIMPOBAHMS BBIBOJIOB) JUIsl PEIICHUS IOCTABJICHHOM 3a/1a4H,
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MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (HAOMIOACHUS, HAYYHOTO IKCIIEPUMEHTA) IS
W3Y4YEHUS PA3JTUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOIUMOCTb CTaJIKHUBATHCS B IPO(PecCHOHaNbHOM cdepe;

— HCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB ISl MOJTYYEHUsI XUMUYECKON MH(POpMaLIUH,
YMEHUE OIEHUTh €€ JIOCTOBEPHOCTh [UIsi JOCTIKEHHUS XOPOILIUX pe3yJbTaToB B
npodeccuoHaabHOU cdepe;

npeaIMeTHbIX:

— c(OpMHUPOBAHHOCTH MPECTABICHUIN 0 MECTE€ XUMHH B COBPEMEHHON HAYYHOUM KapTHUHE
MHpa; TOHHMAaHHWE POJM XUMHH B (OPMUPOBAHUHM Kpyro3opa M (PYHKIIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEILICHHS IPAKTUUECKUX 3a]1ay;

— BJIQJICHUE OCHOBOIIOJATralOIMMU XUMUYECKUMU MTOHATUSIMU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BJAJIEHUE OCHOBHBIMM METOJAMHU HAyYHOT'O IMO3HAHUS, WCIOJIb3YyeMbIMU B XHUMUHU:
HaOJIOJICHUEM, OINHCAaHUEM, W3MEPEHUEM, OSKCIIEPUMEHTOM; YyMEHUE 00pabdaThiBaTh,
OOBSACHSTH PE3ybTaThl IPOBEJACHHBIX OIMBITOB U JENATh BHIBOJIbI; TOTOBHOCTh U CLIOCOOHOCTD
NPUMEHSTH METO/IbI TTO3HAHUS TP PEUICHUU MPAKTUYECKUX 3a]1a4;

— cOpMHUPOBAHHOCTH YMEHUS J1aBaTh KOJIMUYECTBEHHBIC OIEHKH U MPOU3BOAUTH PACUEThI
M0 XUMUYECKUM (OopMyJiaM U YPaBHEHMSIM; — BIIQJICHUE NMPABUJIAMU TEXHUKHU 0€30MaCHOCTH
MIPU UCTOJB30BAHUHM XUMUYECKHUX BEIIECTB; — CPOPMUPOBAHHOCTH COOCTBEHHOM MO3UIIUU TIO
OTHOUIIEHUIO K XUMHUUYECKOWU UH(POpMAIUH, TTOJTy4aeMON U3 Pa3HbIX HICTOYHUKOB.

1.4. KosnyecTBO 4aCOB HA OCBOEHUE MPOrPaMMbl Y4eOHOM N CHUTIITUHBI:

MaKCHMAJIbHOM Y4eOHOM HArpy3KH 00ydJaromnuxcs -68 yacos,

B TOM YHCJIE: 00sA3aTEIIbHON ayqUTOPHON yueOHOI Harpy3Kku ooydJaromuxcs —68 gacos;

1.5. ®opma npomeKyTOUHOI aTTecTaunu — 1MPpdepeHIMPOBAHHBIN 3aUeT



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BU/IBI Y4eOHOH padoThl

Bux yueOHoi1 padoThl O0beM yacos
O0BbeM 00pa3oBaTeIbHOM MPOrPaAMMBbI 68
O0bem padoThl 00yyarOmIUXCS BO B3aUMOACICTBHH C 68
npenojgaBarejaemM

B TOM YHCIIE:

TEOPETHUIECKOe 00yUeHUE 50
JabopaTtopHbIe pabOTHI (€CIIH MPETYCMOTPEHO) -
MPaKTHYECKUE 3aHATUS (€CJIU MPETyCMOTPEHO) 18




2.2.

TemaTnyeckuil JIaH U coAep:kanue yyeOHou aucuuniannsl XUMMWUSD»

HaumeHoBaHue Conep:kanue y4eOHOro MaTepualia, JJadopaTopHbie padoThl M MPAKTUYECKHE Oo0bem Pesyabrar
pa3aesioB U TeM 3aHATHS, CAMOCTOSITeIbHAS padoTa 00yuyaomuxcs, Kypcopasi pabora(npoexr) 4yacos bl
OCBOEHHS
yueOHOM
AUCHHUILIIA
HbI
1 2 3 4
Coaep:xaHnue yueOHOro MaTepuaJia 1
Beenenue 1 | HayuHble MeTO/1bl HO3HAHUS BEILECTB U XUMUYECKUX SBJICHUH.
2 | Ponb skcnieprMeHTa U TEOPUH B XUMUH. 1 OK01-02,
MoaenupoBaHre XUMHYECKUX MTPOIIECCOB. OK04-05,
JIP4
Paznen 1. Oprannyeckasi XumMus 44
Tema 1.1 Conep:xanue yueOHOTo MaTepuaJia 6
OCHOBHBIE TOHATHS 1 | Ilpenmer opranuyeckoit xumuu. [loHsATHE 00 OPraHMYECKOM BEIIECTBE M OPraHUYECKOM 1 OKO01-02,
OpPraHUYECKOMXUMUH U XUMHH. OK04-05,
TEOpUs CTPOCHUS 2 | Teopus cTpoeHust opranudeckux coequHeHuit A.M.bytieposa. 1 JIP4
OpraHn4eCcKrux 3 | Kimaccuduxarmsi opraHn4ecKruxX BEIIECTB B 3aBUCIMOCTH OT CTPOCHUS YTIIEPOJTHOM IETH. 1
COCTMHCHHUI 4 | Tunbl XUMHUYECKHX CBsI3€H B OPraHMUECKUX COCIMHEHUSIX U CIIOCOObI X pa3pbIBa. 1
5 | [lonsTre o TMIIaX U MEXaHU3Max peaklMii B opraHnyeckoil xumuu. CyoCTpaT U peareHr. 1
6 | M3omepus opraHuyeckux BellecTB U ee BUAbl. CTPYKTypHash M30MepHs: MEXKIIaccoBasi, 1
YIJIEPOJAHOIO CKEJETa, MOJ0KEHUS! KPaTHOM CBSI3U M YHKIIMOHAIBHON TPYIIIHI.
7 | IIpakTnyeckoe 3ansitue Ne 1. CocraBieHue CTpYKTYpHBIX (GOpMYJT OpPraHUYEeCKUX BEIIECTB 1
10 MOJIEKYJISIpHBIM(opMyIIam.
Tema 1.2. Conep:xxaHue yueOHOT0 MaTepuaJia 3
IIpenensHble 1 | [Honstue 06 yriaesogopoaax. OCOOEHHOCTH CTPOCHHUS MPEIENIbHBIX YTIIEBOAOPOAOB. AJIKAHBI 1 OK01-02,
YTJIEBOJIOPOBI KAK MPEJICTABUTEIN NPEIEIbHBIX YTIEBOAOPOIOB. OK04-05,
2 | XuMu4ecKkre CBOMCTBA aJIKaHOB. 1 JIP4




3 | Huxioankansl. 'oMoornueckuii psiji 1 HOMEHKIJIATYpa IIMKJIOAIKAHOB, UX 00111as popmya. 1
4 | IIpakTnueckoe 3ansitue Ne2 IsroTtoBiieHME MOJENEH  MOJIEKYJd  aJIKaHOB | 1
raJIOr€HOAJIKaHOB.
5 | IIpakTuyeckoe 3ansitue Ne3 CocraBineHHE CTPYKTYpHBIX  (OpMyn  H30MepoB 1
IIUKJIOQJIKAHOB.
Tema 1.3. Copaepxxanue y4eOHOro MmaTepuaJia 4
DTUJICHOBBIE U TUCHOBBIC 1 | AnkeHsl, CTpoeHHE U U30MeEPHS. [ OMOJIOTHUECKH PsIJT ATKEHOB. 1 OKO01-02,
YII€BOIOPOIOB 2 | XuMHYeCcKHe CBOWMCTBA AJIKEHOB. OIEKTPOPMIBHBIA XapakTep peakiuid, CKIOHHOCTh K 1 OK04-05,
peaKUMsIM NPUCOEAUHEHMSI, OKHCICHUS], TIOJTUMEPU3ALIUU. JIP4
3 | Ankaauensl. [TonsTre u KaccuuKaIys TUEHOBBIX YIIEBOIOPOIOB 1
4 | OCHOBHBIE NOHATUS XHUMHHU BBICOKOMOJICKYJSIPDHBIX COCIUHEHUN, MOHOMEp, MOJIUMED, 1
peakuus NoJMMepHU3aliK, CTeNEeHb OJIMMEPU3ALINU, CTPYKTYPHOE 3BEHO.
5 | lIpakTyeckoe 3ansaTue Ne 4-5 CocraBieHUe YpaBHEHUM peakuil MOJydyeHuUs ITUIIEHA U 2
€ro roMOJIOT'OB.
Tema 1.4. Conep:xaHue yueOHOT0 MaTepuaJia 2
ALIETUIIEHOBBIE 1 | l'omonoruyeckuii psi aATKMHOB. DJIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOCHUE allCTHIICHA U 1 OKO01-02,
YIIEBOAOPOIBI JpYruX alKuHOB. M3oMepusi. OK04-05,
XUMHUYECKHE CBOMCTBA U PUMEHEHHE AIIKUHOB. JIP4
2 | IpakTuyeckoe 3ansaTHe Ne 6 M3rorosieHne Moieeii MOJICKYJI AIKHHOB U KX N30MEPOB. 1
Tema 1.5 Apomaruueckue | Cogep:kaHue y4eOHOTo MaTepuaia 1
YTJII€BOIOPOIbI 1 | beHzon kak npeACcTaBUTENb ApEHOB 1 OK01-02,
XHUMHUYECKHE CBOICTBA OEH30I4a. OK04-05,
2 | ITpakTuyeckoe 3ausaTHe Ne 7. Penienue 3a1a4 1o XUMHUYECKUM YPaBHEHUSIM. 2 JIP4
Tema 2.6. ConeprxaHue y4eOHOro MaTepuasa 2
IIpuponHbIE NCTOYHUKN 1 | Hedts. HaxoxeHue B mpupoie, coctaB U pusnyeckue cBoicTBa He(hTH. 1
YTII€EBOAOPOJAOB 2 | IlpuponHslii 1 OMyTHEIN He(TsIHOH Ta3bl. CpaBHEHHE COCTaBa MPUPOIHOTO U TIOMTYTHOTO 1
ra3oB, X IPAaKTHYECKOE HCIOIb30BAHUE.
3 | lIpakTuyeckoe 3anaTue Ne 8-9. Pemenne 3a1a4 Mo XUMHUYECKUM YPaBHEHUSIM. 2
Tema 1.7. Conep:xxanue yueOHOT0o MaTepuaJia 2
I'mppoxcuiibHbIE 1 | Couptsl. [Tonyyenue 3Tanosa 6po>KeHUEM TIIFOKO3bI U THApaTaluel STUIeHa. 1 OK01-02,
COCTTUHCHUS 2 | ®enon. dusmveckne W XMUMHUYECKHE CBOWCTBa (peHona. B3amMmHOe BIHMSHHE aTOMOB B 1 OK04-05,
MoJIeKyJe (eHosa: B3aMMOJEHCTBHE C THAPOKCHIOM HATpUsi W A30THOM KHCIIOTOM. JIP4




| Ipumenenue deHoma Ha OCHOBE CBONCTB.

Tema 1.8. Conep:xaHue yueOHOT0o MaTepuaJia 2
AJBIeruansl 1 KETOHEI 1 | l'omonoruyeckue psabl aabIeTHI0B U KeTOHOB. [IoHATHE 0 KapOOHMIIBHBIX COSTUHEHUSX. 1 OKO01-02,
XHUMHYECKHE CBOUCTBA aJIbJECTUIOB U KETOHOB. OK04-05,
2 | Anpneruapl U KETOHBI B pupoie (3¢upHbIe Macia, pepoMOHBI). 1 JIP4
OTtaenbHBIC IPECTABUTENN AIBJICTHIOB M KETOHOB, CIICIIH(PUIESCKHIE CITOCOOBI UX
MOJTyYEHUS U CBOMCTBA.
Tema 1.9. Copaepxxanue y4eOHOro MmaTepuaJia 3
KapOoHOBBIE KHCIIOTHI U 1 | l'omonoruyeckuii psi MpeaeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. 1 OKO01-02,
UXTIPOU3BOHbIC " OK04-05,
2 | XuMu4ecKue CBOMHCTBA KapOOHOBBIX KHCIIOT. 1 P4
3 | Cnoxuble 3¢upsl. CTpoeHHE U HOMEHKIIATypa CI0KHBIX 3(DHUPOB, MEXKKIACCOBask H30MEpHs 1
¢ KapOOHOBBIMU KHUCIIOTaMHU.
4 | lpakTnueckoe 3ansaTue Nel0. CiocoObl nonydyeHust KapOOHOBBIX KUCIOT. 1
Tema 1.10. Conep:xaHue yueOHOT0 MaTepuaJia 4
VriaeBoasl 1 | Ilonsarue o6 yrneBoxax. Knaccudukaims yrieBomos. 1 OKO01-02,
2 | XuMHUYeCcKHe CBOWCTBA TJIOKO3BL: PEAKIMH [0 aJbJACTHIHOW Tpymme («cepeOpsHoro 1 OK04-05,
3epKaJiay, OKMCJIICHHE a30THOW KUCIIOTOU, THAPUPOBAHUE). JIP4
3 | ducaxapunsl. CtpoeHune nucaxapunoB. Criocod COWICHEHUS ITUKIIOB. 1
4 | Xumuyeckue cBoricTBa KpaxMaia. CTpOCHHE JIEMEHTAPHOTO 3BEHA I[CJITFOJIO3HI. 1
5 | ITpakTuyeckoe 3ausaTHe Nell. CpaBHeHHE CBOMCTB INTIOKO3bI U Caxapo3bl 1
Tema 1.11. Copaepxxanue yueOHOro MarepuaJia 3
AMUHBI. AMUHOKHCIIOTEL 1 | Knaccuduxkamus u usomepust aMuHoB. [lonsatue 06 aMuHax. 1 OKO01-02,
Benku XUMHUUYECKHE CBOWCTBA AMHUHOB. OKO04-05,
2 | Amunokucnotsl. [lonarue 06 aMHMHOKHCIOTaX, X KIacCU(UKALINS U CTPOCHHUE. 1 JIP4
3 | ITpakTuyeckoe 3ausaTue Ne 12. Jlenarypanus 6enka. LIBeTHbIe peakliuu O€NKOB. 1
KonTponbhas padota no IIpoBepka 3HaHUI 1
pazzneny 1
Pa3znesa 2. O0masi 1 HeOpraHnyeckasi XuMus 23
Tema 2.1 \ Copaepxxanue yueOHOro MaTepuaJia 2 2




XuMus- HayKa o 1 | CoctaB BemecTBa. Xumuueckue 37MeMeHTHL.. CMOCOOBI CYIIECTBOBAaHUS XUMHUYECKUX
BEIIECTBAX. JJIEMEHTOB: aTOMbI, IPOCThle U CJOXHBIE BellecTBa. BeliecTBa MOCTOSHHOTO H
MEPEeMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa
BellecTB. BelecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.
HN3mepenne BemecTBa. Macca aroMOB W MOJEKYJd. ATOMHAs €IUHHUIIA MAaCCHI.
OTtHocuUTeIbHBIC ATOMHAS U MOJIEKYJISIPHAS. MACCHI.
2 | ArperatHple COCTOSIHMSI BemecTBa. TBepaoe (KpUCTaUIMYeCKOe U amopdHOoe),
KUJKOE W Ta3000pa3HOE arperaTHbIe COCTOSHUS BEIIECTBA. 3aKOH ABOraJpo M €ro
CJIEJICTBUSI.
Cmecu BemecTB. Pazmuuust Mexay CMecsSIMH W XHUMHYECKUMHU
coeuHEeHUsIMU. MaccoBasi 1 00beMHast 1011 KOMIIOHEHTOB CMECH.
Tema 2.2. Conep:xaHue yueOHOT0 MaTepuaJia

Crpoenue atoma

1

ATOM — ¢JIOKHAs YyacTuna. J[oka3aTensCcTBa CII0KHOCTH CTPOCHUS aTOMa: KaTO/IHbBIC
U PEHTreHOBCKHE Jy4H, (oTod(h(]eKT, paanoakTUBHOCTb, 3eKTpoiu3. CoBpeMEHHbIE
MIPEJICTABJICHHSI O CTPOCHHUH aTOMaA.

CoctraB aromHOro siaApa. HykIOHBI: NPOTOHBI W HEUTPOHBI. M30TONBI W HYKIUIBL
Y CTOMYUBOCTS SA1IED.

DJIeKTPOHHAs1 000;109Ka aTOMOB. [loHsATHE 00 3IEKTPOHHOW OpPOUTATH HAJIEKTPOHHOM
obnake. KBaHToBbIE Uncna: TJ1aBHOE, OpOUTATIBHOE (T0OOYHOE), MArHUTHOE U CIIMHOBOE.

Tema 2.3.
Ileproauueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX DJIEMEHTOB

. . MenneneeBa u
CTPOEHHUE aToMa

Conep:xxanue yueOHOT0 MaTepuaJia

1 | Orkpertue JI. M. MenneneeBsiM Ilepuonuueckoro 3akoHa. [lepumoauueckuii 3akoH B
dbopmynuposke /. V1. Menneneena.

2 | Ilepuomnueckass TaOMIa XUMHUYECKHX OJIEMEHTOB — Tpaduueckoe OTOOpaKeHHEe
NEPUOANYECKOT0 3aKOHA.

3 | AToM — cnoxkHas yacTuua. Snpo (MpOTOHBI W HEWTPOHBI) U DJIEKTPOHHAs 000JIOUKA.

H30TOMEL. CTpOGHI/Ie OJICKTPOHHBIX 000JIOYEK aTOMOB BJIEMEHTOB MaJIbIX MEpHUOa0B.

Tema 2.4.
Crpoenue BemiecTBa

Conep:xxanue yueOHOTo MaTepuaJia

1

Bunbr xumudeckoit cBs3u. KoBajgeHTHass XuUMHYEcKash CBs3b. MexaHU3M 0Opa30BaHUs
KOBaJICHTHOH CBs3U (OOMEHHBIN M JOHOPHO-AKIENTOPHBIN ). DINEKTPOOTPHUIIATEIHHOCTb.
Uucteie BemectBa U cMmecu. [loHstue o cmecu BemecTB. ['OMOTeHHBIE U T€TEpOreHHbIE
cMmecu. CocTaB cMecel: 00beMHAs U MaccoBas JOJIMKOMIIOHEHTOB CMECH, MaccoBas OIS
IpUMeECEN.
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IIpakTuueckoe 3anaTue Ne 13-14. Pemenue 3anay Ha 00bEMHBIC U MAaCCOBBIC JTOJIM BEIIECTBA

Tema 2.5. [Tonmumepsl Conep:xxaHue yueOHOro MaTepuaJia 2
1 | Heopranuueckue mnonumepbl. [lomumepsl — mpocThle BellecTBA € aTOMHOM 1
KPUCTANTMYECKON PEIEeTKON: aJUIOTPONHbIE BUIOW3MEHEHHs yriepoaa (anMas, rpadur,
KapOuH, ¢yiepeH, B3aUMOCBSI3b T'HOpUAM3AlMK OpOUTaNeld y aroMoB yriepojaa ¢
IPOCTPAHCTBEHHBIM ~CTPOCHUEM  AJUIOTPOIHBIX ~ MoAM(UKanuWii); CceleH U  TeJIyp
L[E[TI0YEYHOI'0 CTPOCHHSI.
2 | Oprannueckue noaumepbl. CiocoObl UX MOMYYEHHS: pEaKlUu MOJUMEPU3AlMUd U PeaKuu 1
IIOJIMKOHICHCALIHH.
Conep:kanue y4eOHOT0 MaTepuaJia 1
Tema 2.6 1 IlonsiTue o nucnepcHbIX cucremax. Kimaccuukamus 1ucrnepcHbIX CUCTEMB 3aBUCUMOCTH 1
JucnepcHble CHCTEMBI OT arperaTHOro COCTOSIHUS AUCTIEPCUOHHOM CpeJibl U AUCTIEPCHOMN (a3bl, a TAKKE 10 pa3Mepy
UX YaCTHII.
3HaveHHe IMCIIEPCHBIX CHCTEM B KMBOI M He:KMBOW NMPHPO/Ie HIPAKTHYECKON KU3HHU
yeJIOBeKa. OMYJIbCUM M CYCHEH3UM B CTPOUTENBCTBE, MHUIIEBOM W MEIUIIMHCKON
MPOMBILIUIEHHOCTH, KOCMETHUKE.
Tema 2.7. Coaep:xanue yueOHOro MaTepHaJia 4
XUMHUYECKUE PEaKIUU 1 | Kimaccudukamnusi XMMHYECKUX peakiuidi. Peaknnyu coeMHECHHS, PA3JI0KCHHS, 3aMCIICHUS, 1
oOMena. Katanutudeckue peakimu. OOpaTuMble HHEOOpATUMbIE PEAKIIHH.
2 | OKHUCIHTETFHO-BOCCTAHOBUTENbHBIE peakiuu. CrermeHb OKucieHus. OKHCIUTENh U 1
BOCCTAHOBJICHHE.
3 | TenoBoii apdext xumudeckoit peakuu. CKOpocTh XUMUYECKUX peakiuid. [TlonsTue o 1
CKOPOCTH XUMUYECKUX PEAKIIUI.
3aBHUCHUMOCTh CKOPOCTH XUMHYECKHX PEaKIMil OT pa3Iu4HbIX (HAKTOPOB: MPUPOIBI
pearupyoIux BelecTB, UX KOHIIEHTPALH, TEMIIEPATYPbI,IOBEPXHOCTH CONIPUKOCHOBEHHUS
Y UCIOJIb30BAHUS KaTaJIu3aTOPOB.
OOpaTtuMoCcTh XMMHUECKUX peakiuii. OOpaTumble U HeoOpaTUMble peakuu. XUMHUECKOoe
paBHOBECHE U CIIOCOOBI €0 CMELICHHUS.
IIpakTnyeckoe 3ansgTue Ne 15-16. Pemenne 3a1a4 no CKOpOCTH XMMHUYECKUX PEAKIIUN 2
Tema 2.8. PacTBopbI Copaepxxanue y4eOHOro MmarepuaJia 3
1 | Ilonstue o pactBopax. DPUMKO-XMMHYECKas TMPUPOJA PACTBOPEHHS U PacCTBOPOB. 1

BiaumogeiictBue PACTBOPUTCIIAA U paCTBOPCHHOI'O BCHICCTBA.
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Teopust 3IEKTPOJUTUYECKOM AUCCONMANMU. MeEXaHU3M JUCCOLMAIMU  BEIECTB
Pa3IMYHBIMHU THIIAMH XUMHUYECKUX CBSI3CH.

C

Peaxiun noHHOTr0 0OMEHa B BOJTHBIX PAaCTBOPAX JIEKTPOIHUTOB. 1
IIpakTuyeckoe 3ansaTue Ne 17-18. Pemenue 3a1a4 mo CKOPOCTH XUMHUYECKHX PEAKITHMA 2
HuddepenurpoBaHHbIit 1
3ayer
Bcero 68
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCIedeHUIo
Peanuzanus yueOHOM TUCHUIIIMHBI OCYIIECTBIISECTCS B Y4eOHOM KaOUHEeTe « XUMHUU U OUOJIOTHI;

O6opynoBanne yueOHOro KabuHera:

Komrmiekt yuennueckoit medemnu.

Komrmiekt yuntenbckoit medemnu.

Y4ebHo — NpakTUYECKOe U yueOHO — JabopaTopHOE 000PYI0BAHHUE.
Crneunanu3upoBaHHas yueOHasi MeOellb.

HoyTtOyk.

IIpoekrop.

DKpaH.

[TnakaTel (eciii €CTh, HA3BaHUE)

1. Ilepnonnueckas cucrema snementoB [[.M1. Menaeneena.
2. PacTBOpUMOCTH COJIEH, KUCJIOT U OCHOBAHUM B BOJIE.
3. OxpaHa Tpyna.

ITopTpersl y4eHBbIX.

M.B. JIomoHOCOB.

K.M. bap.

H.A. 3umuH.

A.H. bekeros.

A.D. bpawm.

A. baiiep.

E.A. bornanos.

A.E. ®epcman

A.H. HecmesiHOB.

B.M. CeBeperuH.

13



3.2. MudopmanuonHoe odecrniedeHue 00y4eHus :
OcCHOBHBIE€ HCTOYHHUKH:

1. Epoxun, FO.M. KoBanesa 1U.b. Xumus m1s npodeccuii U criennanibHOCTEN TEXHUYECKOTO U €CTECTBEHHO — HAYYHOTO

npoduieit 2016 r.
JlonoJIHATe IbHbIE HCTOYHUKH:

2. Pymsutuc I'.E., ®enpaman O.I'. Xumusa 10 knace, 2011r.

3. 3aga4n Mo OPraHNYeCcKO XUMHH C pelieHusIMu [ InekTponnbii pecype]/ A. JI. Kypi [u ap.]. - 5-e uza. (311.). - M.: BUHOM.
JlabGoparopus 3Hanui, 2014. - 350 c.:

4. Munyns, A.H. Kypc nekuuii mo opraHun4eckoil XuMuM [ D1eKTpoHHBIN pecypc]| : yuedHoe nocodue / A.H. [lumyns,
10.A. besruna, E.B. Bonmocosa u ap. — CtaBponons: Ilaparpad, 2014. — 116 c.

5. Ilpaktukym mo opranuueckoit xumuu: ydeOHUK / Iloxkapckuit A.®., I'yneBckas A.B., Is610 O.B. - PoctoB-Ha-
Hony:Uznarenscto FODY, 2009. - 320 c.
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4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHON JUCIIATIJIMHBI

KOHTpOJ'IB N ONLCHKA pPE3yJIbTATOB OCBOCHMUA y‘—IC6HOI>i AUCHUIUIMHBI OCYHICCTBIIACTCA IMPCIIOAAaBATCIICM B IIPOLECCEC
IMPOBCACHUA TIIPAKTHYICCKHX 3aHATUN U Ha60paT0pHI>IX pa60T, TCCTUPOBAHHA, A TAKIKC BbIIIOJHCHUSA O6yan0HlHMHCH

VHJABUAYAJIBHBIX 33IaHUU, IPOECKTOB, UCCIIEAOBAHUMN.

Pe3yabTatbl 00yueHus
(ocBOEHHBbIE YMEHUS, YCBOCHHbIC 3HAHMS)

@®opMBbI 1 METOAbI KOHTPOJISI
U OLIEHKHU Pe3yJIbTATOB
00y4eHus

1

2

YMmenus:

Ha3piBaTh: HN3YUYCHHBIC BCUICCTBA I10 MG)KI[YH&pOIIHOﬁ HOMCHKIJIATYPC

IIpakTrueckue 3aHATHS
TectupoBanue

Ol'[peIleJIﬂTbZ BaJICHTHOCTDb U CTCIICHb OKUCJICHHUA XUMHWUYCCKUX 3JICMCHTOB, THUII XUMHYECKOU
CBA3HU B COCAMHCHUAX, 3apsa] HOHA, XapaKTECPp CPCAbl B BOJAHLIX PACTBOPAX HCOPTaHUYCCKUX U
OpPraHU4YCCKHX COGI[HHGHI/Iﬁ, OKHCIIUTCIIb U BOCCTAHOBUTCIIb, IMMPHUHAMJIC)KHOCTh BCIICCTB K
Pa3HbIM KJIaCCaM HCOPIraHMYCCKHUX U OPraHN4YCCKHUX COG,Z[I/IHCHI/Iﬁ

ITuceMeHHBIN OITPOC
[IpakTrueckue 3aHATUS
YcTHBII onpoc

XapakTepu3oBaTh: 3JIEMEHThl MaJIbIX MEPUOJOB IO HMX IMOJOXKEHUIO B IEPUOIUYECCKOMN
cucteme J[.M. MeHneneeBa, o0IIre XMMHUECKHE CBOMCTBA METAIIJIOB HEMETAIIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX U OPraHMYE€CKUX COCIUHEHUN, CTPOCHHE U XMMHYECKHE CBOMCTBA
M3y4YEHHBIX HEOPTraHWUYECKUX U OPraHUYECKUX COCTMHEHMI

IIpakTrueckue 3aHATUS
JlabopaTtopHas pabora
Y CTHBIN onpoc

OO0BsICHATB: 3aBUCUMOCTh CBOWCTB BEHIECTB OT MX COCTaBa W CTPOEHUSA, TPUPOIY
XUMUYECKON CBSI3M, 3aBUCUMOCTh CKOPOCTM XHUMHYECKOM pEAKIUH U TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (DaKTOPOB.

JlabopaTtopHas pabora
IIpakTrueckue 3aHATUS
ITuceMeHHbIN ONPOC
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BbINOJHATE XUMHYECKHH IKCIIEPUMEHT: 110 PACIIO3HABAHUIO BAXKHEUIINX HEOPIaHUYECKUX
Y OPTaHUYECKUX COEAUHEHNUN

JlabopaTtopHas pabota
IIpakTHueckue 3aHsATHS

HpOBOI[I/ITb: CaMOCTOSITEIIbHBIA MOHUCK XMMHYECKOM I/IH(i)OpMaHI/II/I C HCIIOJIb30BaHHNCM

HpaKTI/I‘{CCKI/IG 3aHATHUA

pa3IMYHBIX HWCTOYHUKOB (HAYYHO-TIONMYJSPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHbBIX, | [loaroToBka pedepaTtos,

pecypcoB MHTepHETa); HCIHOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTUU Ui OOpabOTKH U | COOOIICHUMH

nepeady XUMHUIECKOW HH(POPMAIIUHU U €€ TIPEACTABICHUS B PA3JIMYHBIX (hopMax

CBs3bIBaTh: H3YYCHHBI MaTEpHal 10 CBOCH MPo(eCCHOHAIBHOMN IeATEIPHOCTHIO [ToaroroBka COOOIICHNUH,
pedepaToB

JlaGopaTopHbie pabOTHI

PemaTh: pacueTHble 3aJJa4l 10 XUMUYECKUM (DOpMYJIaM U yIIPaBICHUAM

[IpakTrueckue 3aHATUS
KoHntposnbHas padorta
Pemenue 3anau

3HaHud:

Baskneiiliue XUMHMYECKHE NMOHATHS: BEIIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCUTEJIbHASL aTOMHAsi U MOJIEKYJISIpHAasi Macchbl, HOH, aJUIOTPONUS, U30TONbI, XUMUYECKas
CBA3b, MIEKTPOOTPHULIATEIBHOCTD, BAJIECHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca,
MOJISIpDHBI 00BbEM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO
CTPOEHHUS, PACTBOPBI, BJEKTPOJUT W HEIICKTPOIUT, SJIEKTPOJUTHYECKAS TUCCOIHAIMS,
OKHUCJIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHHE, TEIIIOBOU 3(h(PeKT peakuuwu,
CKOPOCTh XMMHUYECKOW pPEAKIUH, KaTalu3, XMMHUYECKOE PABHOBECHUE, YIJIEPOJHBIN CKEJET,
(yHKUIHMOHAJIbHAs TpyNna, W30MepHsi, FOMOTOJIOTHSI

TectupoBanue
IIpakTUyuecKkue 3aHATUS
Penienue 3amau

OcHOBHBIE 3aKOHBI XUMHM: COXPAaHEHUS MACChl BEIIECTBA, MOCTOSTHCTBA COCTAaBa BEILIECTB,
ITepnonnueckuii 3axoH /[.1. Menneneera

[TucbMeHHbIN OMpPOC
IIpakTrueckue 3aHsATUs

OcHOBHbBIE TEeOpPUM XHMMHMHU: XUMHYECKOM CBSI3H, DJICKTPOJIMTUUYECKON IMCCOIUAIIUU,

IIpakTrueckue 3aHATUS

CTPOEHMS OPTaHUYECKUX U HEOPTaHWUYECKUX COCTUHEHUN TecTtupoBanue
Ba:xHeiimue BemecTBa 1 MaTepUAaJIbl: BAXKHEHIINE METAIUIbl U CIUIABBL;, CepHas, consHas, | [I[pakTnueckue 3aHsaTUA
a30THasE M YKCyCHasi KHCIJIOThI, ONaropojJHble  Ta3bl, BOJAOPOA, KHUCJIOpOH, ranoreHsl, | [logrotoBka  cooOuieHwuit
IIEJIOYHBIE METAJJIbl, OCHOBHBIE, KHUCJIOTHBIE U aMOp(HBIE OKCUABI U THIPOKCUBI, 11I€JI04H, | pedepaToB

16




YIJIEKUCIIBIA U yTapHbIA ra3bl, CEPHUCTBIM ra3, aMMHaK, BOJA, IPUPOIAHBIN ra3, METaH, dTaH,
ATWJICH, alleTHIICH, XJIOPHUI HATpUs, KapOOHAT U THAPOKApOOHAT HATpus, KapOoHAT u docdar
KaJblysi, OCH30JI, METAHOJ M JTAHOJ, CIIOXKHBIE 3(UPBI, KUPBI, MbUIA, MOHOCAXApPHJBI,
AUcaxapujipl, IOJIMCAaXapuibl, AaHWINH, AMHHOKHUCIOTHI, O€JKH, HCKYCCTBEHHbIE U
CUHTETUYECKHE BOJIOKHA, KAyYyKH, IUIACTMACCHI

CemuHapcKoe 3aHATHE
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