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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUILINHBI
Xumus

1.1. Oo6aacTb npuMeHeHUs1 padoyveil NPOrpaMMbi
PabGouas nmporpamMma yuyeOHOW  JUCHMIUIMHBL  SIBJISIETCA  YacThbIO

IpOrpaMMbl TOJATOTOBKM CHENUAINCTOB CPEIHEro 3BEHa IO CIEUUATbHOCTH
19.02.03 Texnonorwus xie0a, KOHIUTEPCKUX U MAaKaPOHHBIX U3JICIIUU.
1.2 TpedoBaHusl K pe3yJabTaTaM O0CBOECHHUS IMCUUIJIMHBI:

B pesynbrare OCBOEHHS Y4YE€OHOM MAMCHMIUIMHBI OOYYArOLIUKCA JIOJKEH
yMeTb:
-IPUMEHATh OCHOBHBIE 3aKOHBl XHMHUHU [UIsI pELIeHUs 3aJad B 00JacTH
npo¢eCCUOHATILHON JIEATEIbHOCTH;
-MCTI0NIb30BaTh CBOWMCTBA OPraHMYECKHUX BEIIECTB, JUCHEPCHBIX M KOJJIOWIHBIX
CUCTEM JUIsl ONTUMM3ALMHN TEXHOJIOTUYECKOIO MIPOLIeCcca;
-OMUCHIBATh YPABHEHUSMU XMMHUYECKUX PEAKIIMI MPOIECCH, JIeXKAIIUe B OCHOBE
IPOM3BOICTBA MPOIOBOJILCTBEHHBIX IPOAYKTOB;
-IPOBOJUTh PAcUeThl MO XUMHYECKHM GopMylaM M YpaBHEHHSIM PEaKIIHH,
MCIIOJI30BaTh J1a00OPATOPHYIO TOCYNy U 000PYyA0BaHUE;
-BBIOMpAaTh METOJ W XOJ XHMHMUYECKOIO aHaiu3a, MoAOUpaTh pEaKTHUBBI U
amnmaparypy;
-IPOBOJUTh KAUECTBEHHBbIE pEaKlMW Ha HEOPraHWYeCcKHe BeUlecTBa U HOHBI,
OTJENIbHBIE KJIACCHl OPTaHUYECKUX COCTUHEHUIA;
-BBITIOJIHATh KOJMYECTBEHHBIE pacueThl COCTaBa BEIIECTBA IO pe3yJbTaTam
U3MEpPECHU;
-coOMmoIaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu paboTe B XUMHUYECKON

nabopaTopuu;

B pesynbrare ocBoeHHMs Y4eOHON AMCHUIUIMHBI OOYYarOIIUKCA TOJIKEH
3HATD!
-OCHOBHBIE TOHATHSA W 3aKOHbI XMMHH; TEOPETHYECKHE OCHOBBI OPraHUYECKOM,

(bU3UIECKON, KOJJIOMTHON XUMHUH;



-MIOHSATHE XUMHUYECKOW KHHETUKA U KaTalln3a; KIACCU(PUKALUI0 XUMHUYECKHUX
pPEaKui U 3aKOHOMEPHOCTH UX MPOTEKaHUs;

-o0paTuMble M HEOOpaTUMblE XHMUYECKHE DPEAKIMH, XUMUYECKOE pPaBHOBECHE,
CMEIlIEHNE XUMHUYECKOTO PABHOBECHS TMOJ| JECUCTBUEM DA3IUYHBIX (PaKTOpPOB; -
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBI € peaklliy, peakUud HOHHOro oOOMeHa; -
THJIPOJIA3 COJIEM, JUCCOLMALIMIO JIEKTPOJIMTOB B BOAHBIX PacTBOpax, MOHITHE O
CUWJIBHBIX M CJIA0BIX AJIEKTPOJIUTAX;

-TEMI0BOM 3PPEKT XUMUUECKUX peaKLuii, TEpPMOXUMUYECKUE YPABHEHMUS,
-XapaKTEPUCTUKHU PA3JIUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB, BXOIAIIUX B
COCTaB CBHIPbSl ¥ TOTOBOW NMUILEBON IPOTYKIINH;

-CBOMCTBA PaCTBOPOB U KOJUIOUIHBIX CUCTEM BBICOKOMOJIEKYJIAPHBIX COCIUHEHUM;
-IUCTIIEPCHBIE Y KOJUIOMHBIE CUCTEMBI ITUILIEBBIX ITPOTYKTOB;

-pOIb M XAapaKTEPUCTUKH IOBEPXHOCTHBIX SABJICHUM B NPUPOIHBIX U
TEXHOJIOTUYECKHUX IPOLIECCAX; OCHOBBI aHAJIMTUYECKON XUMUH;

-OCHOBHBIE METOJbl KIJIACCHYECKOI'0 KOJUYECTBEHHOTO M (PU3UKO-XUMHUYECKOTO
aHanus3a;

-Ha3HAUYE€HUE M I[IPaBWJIAa MCIOJIb30BaHUS JIAOOPAaTOPHOrO OOOpYyNOBaHUS W
anmnaparypsl;

-METO/bl U TEXHUKY BBIIIOJHEHHUS XUMUYECKUX AaHAIU30B;

-npreMbl 0e30MacHOM padoThl B XMMUYECKOU J1TaO0OpaTOpHUH.

B pesynprate ocBoeHus ydeOHON MUCIMIUIMHBI OOYYAIOIIMICS JIOJDKEH
o0nagath OOUMMU W MPOPECCUOHAIBHBIMUA KOMIIETCHIIMSMH, BKIIOYAIOIIMMHU B
ce0st CIOCOOHOCTD:

OK 1. Ilonumarb CyIIHOCTP MU COLHMAIBHYIO 3HAUYUMOCTH CBOEH Oymyrieit
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBsiBaTh COOCTBEHHYIO J€ATEIHLHOCTH, BRIOUPATh TUTIOBBIC METOIbI
U CrmocoOBbl  BBIMIOJHEHUS  MPO(ECCHOHANBHBIX  3a/ad, OIEHUBATh  UX

() PEeKTUBHOCTD U KAa4E€CTBO.



OK 3. IlpuHumaTth pelieHusi B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyalUsX W
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 4. OcymiecTBisTh MNOUCK U UCIIOJIb30BaHUE MH(GOPMAIIK, HEOOXOAUMON IS
3¢ (HEKTUBHOTO BBITOHEHUS MPO(PECCHOHANBHBIX 3a7a4, MPOGEeCCHOHAIBHOTO |
JUYHOCTHOTO Pa3BUTHUSL.

OK 5. Hcnonws3zoBarh HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
poecCHOHANTEHOM eI TEIEHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE M KOMaHJie, YQ(PEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, MMOTPEOUTEISIMH.

OK 7. bpatp Ha ce0sf OTBETCTBEHHOCTb 3a pPa0OTy UWIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), PE3yJIbTaT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMocTosiITeNTbHO ONpeNeaTh 3a1a4u MPodheCCUOHAIBHOTO U JIMYHOCTHOTO
pPa3BUTHS, 3aHUMATHCS caMO00OpPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIIICHUE
KBaJTU(DUKALIAH.

OK 9. OpuentupoBarbCd B YCIOBHSX YaCTOM CMEHBI TEXHOJIOTMHA B
poecCUOHANIbHOM eI TEIbHOCTH.

IIK 1.1. Oprann3oBsIBaTh ¥ TPOU3BOJINUTH IPUEMKY CBIPbSI.

[1IK 1.2. KoHTponMpoBaTh Ka4€CTBO MOCTYIUBIIETO CHIPHSI.

[1K 1.3. Opranu3oBbIBaTh U OCYIIECTBIISATh XPAHEHUE CHIPBSI.

[1IK 1.4. Opranu3oBbsIBaTh U OCYIIECTBIISATH MOATOTOBKY ChIPhsI K TIepepadoTKe.
[1K 2.1. KoutponupoBaTh coOmtofeHuEe TpeOOBAaHUN K CHIPHIO TIPU MPOU3BOICTBE
xj1e0a 1 XJ1e000yTOUHBIX U3ICIIHUM.

[IK 2.2. Opranu3oBbIBaTh M OCYWIECTBJIATH TEXHOJIOTUYECKUH ITPOLIECC
W3TOTOBJICHUS TONY()aOpUKaTOB TPU MPOU3BOJCTBE XJjieba M XJIEOOOYTOUHBIX
WU3JICIINH.

[IK 2.3. Opra#u3oBelBaTb M OCYIIECTBIISATb TEXHOJOTHMYECKHI IpOIECC
MIPOU3BOJICTBA XJieOa 1 XJ1e000yTOUHBIX U3ICITUN.

[IK 2.4. OOGecrieunBaTh OJKCIUTyaTallMI0 TEXHOJOTHYECKOrO O0OpYI0BAHUS

XHe60HeKapHOFO IMpOU3BOACTBA.



1K 3.1. KontponupoBaTh coboieHne TpeOOBaHNUN K CHIPHIO MPU MPOU3BOICTBE
KOHJIUTEPCKUX U3JETUN.

[IK 3.2. Opranu3oBbIBaThb M OCYUIECTBISATh TEXHOJOTHUYECKUN MPOLECC
IIPOU3BOJICTBA CaXapUCThIX KOHIUTEPCKUX U3IEIHM.

[IK 3.3. Opranu3oBbiBaTh M OCYUIECTBJIATH TEXHOJIOTUYECKUN IPOIIECC
MIPOU3BOJICTBA MYUYHBIX KOHIUTEPCKUX U3ICIHM.

[1IK 3.4. ObecreunBaTh 3KCIUTyaTallUI0 TEXHOJOTHYECKOTO OOOPYAOBAaHUSA MPHU
MIPOU3BOJICTBE KOHAUTEPCKUX U3/IEIUH.

[IK 4.1. KontponupoBarh cO0JIIOICHHE TpPEeOOBAaHUN K KadyeCTBY ChIPbS IpH
MIPOU3BOJICTBE PA3IMYHBIX BUJIOB MAKapOHHBIX MU3/IE€IUH.

[IK 4.2. Opranu3oBbiBaTh U OCYIIECTBIATH TEXHOJIOTUYECKUN MPOIIECC
IIPOU3BOJICTBA PA3JIMYHBIX BUI0B MaKapOHHBIX U3/EIIUN.

[1IK 4.3. ObecreunBaTh 3KCIUIyaTallUI0 TEXHOJOTMYECKOTO 00OPYAOBAHUS IPU

IIPOU3BOACTBC PA3JIMIHBIX BUA0B MAKAPOHHBIX HSHCHHﬁ.

1.3. KosinuecTBO 4acoB HA OCBOEHHE MPOTrPaMMbl y4eOHOM AUCHUIIMHBI:

MaKCUMaJIbHOU yueOHOo# Harpy3ku - 210 yacoB, B TOM 4ucIe:
00s13aTeNIbHON ayAUTOPHOU yueOHOM Harpy3ku — 140 yacos,

CaMOCTOATEILHOM paboThl - 70 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem yueOHOI JUCHHUILUINHBI U BUAbI Y4e0HOI padoThl

Bun yuyeOHo# padoThI O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 210
O6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 140
B TOM YHCIIE:
JlaGopaTopHO-TIPaKTUYECKHE PAOOTHI 70
CamocrosiTeibHas padora o0y4yarouerocs (Bcero) 70
Urorosas arrectanusi B (popmMe KOMILJIEKCHOTO 3K3aMeHa




2.2. TemaTu4eCKMil IVIAH U COAEPKAHNE YYeOHOM JUCUMILIMHBI XHUMUA

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, O0Bém YpoBeHb
pa3aeyioB U TeM CaMOCTOSITeIbHasi padoTa 00y4alouumxcs 4acoB O0CBOEHUA
1 2 3 4
Pazjnen 1. Opranunyeckasi XuMusl. 40
Tema 1.1 Conep:xaHue yueOHOro MaTepHaJia 6 1-2
Cnuptsl u Ponp oprannyeckoi XMMHUM B IIUIIEBBIX TPOU3BOACTBAX. T€OpHs CTPOEHUS OPraHUYECKUX
aJIbJICTHIbI BEIIIECTB.

CriupTel, MX QYyHKIMOHATBHAS TPyIA U Kiaccudukanus. uzndeckne 1 XUMHYECKHIE
CBOMCTBA OJJHOATOMHBIX CIIUPTOB.

ITomy4yenue cnupToB. [HeprH, KaK IpeacTaBUTENIb MHOTOATOMHBIX CIIMPTOB, €TI0
dusnueckre U xuMuUyeckue cBoiicTra. [IpakTuueckoe rpymna, roMOJOTHYECKUH psl,
¢u3nUecKkre 1 XUMHYECKHE CBOMCTBA, HCIIOIB30BaHUE. AJTBACTHIBI, X ()YHKIIMOHAIBHAS
rpyImma.

IIpakTnyeckas padora Ne 1-2: 2 2-3
HccnenoBanue CBOWCTB CIUPTOB: MHOIOATOMHBIX, OTHOATOMHBIX, (heHoIa.

CamocrosiTenbHas padora: 4
[ToaroroBuTh cooOIIeHNE Ha TeMY: «Pycckue yueHbie, BHECIIHE OOJBIION BKIIA B
pa3BUTHE OpraHnveckoil xumuu: byrnepos, 3aiinieB, MopkOBHUKOB, 3UHUH» (OCYIIECTBUTH
IeMb MPEeBpaIeHU# ¢ ydyacTueM cnupToB. Pemenne 3aaad mo teme «CUPTHI U aJTbJACTUIBI
3anonHeHue Tabnuiel Mo TeMe: «MHoroaToMHbIe cUpThl. OTAETbHBIC TPEACTABUTEINN:
[JIMLIEPUH, COPOUT

Ornpeznenenne NPUHAICKHOCTA BAHWIIMHA K KJIacCy albAETUJI0OB UCXO0/I U3 €r0 CTPOCHUS U
MPEIOI0KEHUE €r0 XUMUYECKUX CBOMCTB. Pemenue 3agau

Tema 1.2 Conep:xanue yueOHOTo MaTepHaJia 6 1-2
[Iumessie KapOoHoBBIe KUCIIOTHI, X (PYHKI[MOHAIBHAS TPYyMNa U Kinaccudukanus. HacbimeHHbie
KapOOHOBBIE OJIHOOCHOBHBIE KapOOHOBBIE KUCIOTHI. O611ast popmysa, FOMOJIOTHUECKUN Psijl, U30MEPUS U
KHCIIOTBI HOMEHKJIaTypa. YKCYCHas KHCIIOTa €€ MOJyYeHHE, CBOMCTBA, IPUMEHEHHE B NTUIIEBOU
MPOMBIIIIIEHHOCTH.

OKCcHKHCIOTE. Moao4Has KHCJIOTA, €€ COACPKAHNEC B OCHOBHLIX BHIaX ChIPbsA, U TOTOBBIX
MPOAYKTax. HpI/IMeHeHI/Ie OPraHN4YC€CKUX KHCJIOT B HHHIGBOﬁ MMPOMBIINIJIICHHOCTH.

IIpakTyeckas padora Ne 3-4: 2 2-3
HccnenoBanue CBOMCTB pa3HBIX Py KapOOHOBBIX KUCIIOT.




CamocrosiTesbHast padora:

3anonHenne Tabauibl Mo TeMaM: «HeHachIeHHbIe 0THOOCHOBHBIE KUCIIOTHI, aKPHIIOBAs
KHCJIOTa IIPEIENIbHBIE IBYXOCHOBHBIE KACIIOTHI, aBEJIeBasi KUCIOTa. APOMAaTHYECKUE
KHUCIIOTHL. ben3oinas kuciora. FIX crpoeHue cBoCTBa U IPUMEHEHHUE.

CpaBHeHHE XUMUYECKUX CBOMCTB M CTPOEHUS CTCAPUHOBON U OJIEMHOBOM KUCIIOT.

Tema 1.3 JIunugsl

Coaep:xanue yueOHOTo MaTepHaJia

1-2

CrnoxHnble 3(hupbl KapOOHOBBIX KHCIOT. Peakus srepudukanum, ee 0COOCHHOCTH.
du3nuecKre 1 XMMUYECKHE CBOWCTBA, TPUMEHEHHE CIIOKHBIX 3(pupoB. CroxkHbIe 3(UPBI KaK
apoMaru3atopsl. [IHieBble 3CCEHITHH.

Knaccudukanus Tunumos, mpocTeie UMKl UX CTPYKTYypa U coctaB. dusmueckue u
XUMHYECKHE CBOMCTBA kupoB. OmpeneneHue, pacnpocTpaHeHHe B pUpoe, oomias
dbopmya u poJib

IIpakTuyeckasi pa6ora Ne 5-6:
[Moyaenue cnoxubIx 3upos. lllenounoi ruapon3 KUPOB.
UccnenoBanue pacTBOPUMOCTH KUPOB.

CamocrosiTesibHasA padora:
Pemenne pacueTHbIX 3a7a4 1o TeMaM: «CII0KHBIE dPUPHI, KUPBD»
CocTaBiieHr€e ypaBHEHUHN peaklUii MOJy4YeHUs CI0KHBIX 3(UPOB.

Tema 1.4
VYrneBons!

Coaep:xanue yueOHOro MaTepHaJia

1-2

YrieBonbl B mpupoe, ux GorocuHTe3 pacteHusIMU. Knaccudukanus yrieBoos.
Monocaxapuasl. 3oMepust MoHOCaxapua0B. [ JIF0K03a KaK Ba)KHENIIUHN ITPEACTABUTEND
MOHOCaxapuJa0B. XUMUYECKHE CBOMCTBA IIIOKO3bI. [[pUMEHEeHNE TITFOKO3bI.
Omnurocaxapuasl. Jucaxapuasl. OTAenbHbIE MPEACTABUTENHN: JIAKTO3a, MAJIBTO3a, Caxapo3a.
HuBepcust caxapo3bl. 3HaYeHUE ITOTO MPOIEcca JJIs MUIIEBOU MTPOMBIIIIICHHOCTH.
[Monmucaxapuael. Kpaxman, ero pons B mpupoje. KauectBeHHas peakuust Ha Kpaxmail.
I'mpponns kpaxmaina. [IpuMeHeHne kpaxmasia 1 IPOAYKTOB €ro THIPOJIn3a.

IpakTnyeckas padora Ne 7 -10:
HccnenoBanue cBOMCTB INTIOKO3bI.
WccnegoBanue CBOIMCTB AucaxapuI0B U MOJUCAXapUJIOB.

2-3

CamocrosiTesibHas padora:

3anonHeHue Tabnuisl Mo Temam: «DpykTos3a, raiakTosa, rioko3a. CBOWCTBA U
npuMeHeHue» OCylecTBUTH LIeb NpeBpalleHuid. Pemmenue 3aiay.

OTBeTHl HA BOMPOCHI IO TeME: «YTIEBOIBD) 3aroJHEHUE TaOJIUIIBI IO TeMaM: «ApabuHO3a,
pub03a, KCUIo3a»

Conep:kanue y4eOHOTr0o MaTepuaJa
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Tema 1.5
Bbenku.

AMMHOKHCIIOTBI — OCHOBHBIE CTPYKTYpHBIC €IMHHMIBI OeikoB. HomeHkmarypa , cBoiicTBa
aMUHOKHCJIOT. 3aMEHUMbBIE U HE3aMEHUMbIE aMUHOKHCIOTEL. Mcnonb30BaHre aMUHOKHUCIIOT
B IUIIEBOH MPOMBIIUICHHOCTH.

Pacnipoctpanenue OenKoB B MHPHUPOJE, HUX XUMHUECKOE CTPOCHHE, M OHOJOTHMYECKOE
3HAYCHHE.

Crpoenne OenkoBoii Mosekynbl. Ilonstue o crpykrype OenkoB. CBoicTBa OEIKOB:
KUCIIOTHBI M (DepMEHTATHBHBIA THUIPOJIM3, aACOPOLMOHHAS CIIOCOOHOCTB, JICHATYPALHS.
benku MUY, ITOJJHOLICHHBIC U HCIIOJTHOLCHHBIC, BBIACIICHUEC U OUNCTKA OEJIKOB.

IIpakTuyeckasi padora Ne 11-14: 4 2-3
HccnenoBanue cBOMCTB aMUHOKHCIOT. MccnenoBanue cBoicTB 6enkoB. OTHOLIEHNE
0eIKOB K KMCIIOTaM M L1eji04aM, CBepThIBaHUE OCJIKOB IIPU HATPEBAHUM, I[BETHBIE PEAKLIUU
Ha OeJKH.
CamocrosiTesbHas padora: 4
BoinonnuTe npesenranuio Ha Temy: «lluieBbie 100aBKU HCIONIb3yEeMbIE B XJI€O0NIEUEHUN U
KOHJIUTEPCKOM ITPOU3BOJICTBEN
Pa3nen 2. AHanuTnyeckasi XuMmsl. 56
Tema 2.1 Conep:xanue yueOHOTro MaTepuaJia 6 1-2
Hekoropsie CrpyKTypa COBpEMEHHOMN aHAIMTHYECKON XUMHH. MeTo bl aHaJIN3a COCTaBa BEIIECTBA.
CBEJICHUS O 3HaueHNe XMMUYECKOT0 KOHTPOJIS Ha MPOU3BOJCTBE. DP(PEKTUBHOCTh MPUMEHEHUS
TEOPETUYECKUX bu3nueckux U GU3NKO-XMMHUYECKUX METO0B aHAIM3a.
OCHOBax Teopust 3MeKTPOIUTUUECKOHN TUCCOLMALINY TPUMEHEHNE OKUCIUTEIBHO-
aHAJTMTUYECKON BOCCTAaHOBUTEJNIBHBIX peaKIfii, THAPOIN3a, aM()OTEPHOCTH B aHATUTUYECKONH XUMUH.
XHMUH. MeTto/1bI KauecTBEHHOTr0 aHanu3a. [IoHATHE 0 KaUeCTBEHHBIX pEeaKLUIX
KauecTBeHHEbIi Jladoparopnas padora Ne 1-8: 8 2-3
aHau3 N3yueHne kaueCTBEHHBIX PEAKINN HA KATHOHBI IEPBOM, BTOPO, TPETHEH IPYIINBI U AaHUOHBI.
CamocrosiTelbHas paGoTa: 7
CocraBieHne ypaBHEHUHN AUCCOLMALIMM 3JIEKTPOIUTOB. COCTABICHUE YPABHEHNN PEAKIIUN
uoHHOro oOMeHa. CocTaBieHre YpaBHEHUH peakIfii IHIpon3a.
3anonHenue Tabaunel « KauecTBeHHbIE peakiuy Ha KATHOHBI U aHUOHBI»»
Tema 2.2 Copnepxxanue y4eOHOIro MaTepuaJa 2 1-2
I'paBumerprueckuii | TeopeTHueckre OCHOBBI TPABUMETPHUYECKOTO aHamu3a. CyIIHOCTh TPABUMETPHUYECKHX
aHaJM3. onpenenennii. OCHOBHBIE Ollepalyy aHajau3a. PacueTsl B TpaBUMETPHH.
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JladopaTopHbie padoTnl Ne 9 -14:

I/I3yquHe YCTpOﬁCTBa AHAJIUTUYCCKUX BECOB U TCXHHUKA B3BCIIINBAHUA HAa HUX.
OnpezeneHne NPOIEHTHOTO COACPIKaHUS BOJBI B KPHCTAIOTHIPATE METHOTO KyIIOpoca
METOAOM OTTOHKMH.

2-3

CamocrosiTesbHasi padora:
Pemmenue 3aga4d mo reMme: «BecoBoi aHAIIU3»

Tema 2.3
OO0BbEMHBIN aHAJIN3.

Conep:kanue y4eOHOT0 MaTepuaJia

1-2

CyIHOCTh 00BEMHOT0 METO/1a aHAIN3a. Y CIIOBUS HEOOXOAUMBIE ISl IPOBEACHHUS
00BbeMHOro aHanu3a. TpeOoBaHMs K peakUsIM, UCII0JIb3yeM B 00beMHOM aHanu3e. Crocod
IPUTOTOBJICHUS] TUTPOBAHHBIX PACTBOPOB. 3aKOH SKBUBAJIECHTOB.

Crioco0bl BbIpaXKEeHHs KOHIIEHTPALUU paCTBOPOB B 0ObEMHOM aHAJIM3€

Jladoparopubie padotb Ne 15 -28:

[TpuroTtoBneHne pacTBOPOB 33JaHHOM KOHIIEHTpali. O3HaKOMJIEHHE ¢ MEPHOM TIOCY1011 ee
Ha3HAa4YCHHE U IpaBHJIaMu pa0boThI ¢ Hel. TexHuKa IPUroTOBJICHHS PaCTBOPOB IO TOUHOM
HaBeCKe WK U3 (PUKCOHAIA.

[IpuroToBneHue TUTPOBAHHOI'O PACTBOPA LIABEJIEBOM KHUCIOTHI METO/IOM HABECKHU WJIN U3
¢ukconana. [Ipurotosienue pabodero pacTBopa ruipoKcujia HaTpusl.

YcTaHOBIEHNE HOPMAJILHOCTH U TUTPA PacTBOpa I'MIPOKCH/Ia HATPUs MO CTaHJApPTHOMY
pacTBOpy KHCIIOTHI.

[IpuroroBnenue paboyero pacTBopa COJISTHOM KHCIOTHI U YCTAHOBJIEHHE €r0 HOPMajIbHOCTH
TUTpA 10 YCTAHOBJIIEHHOMY pabouemMy pacTBOPY I'MJIPOKCHAA HATPHSL.

Ormpenenenrne BpeMEHHON KECTKOCTH BOABI METOI0M HEUTpaTU3alliU.

Onpenenenne KOIMYECTBA COJbI B PACTBOPE METOAOM HENTpaIU3aliy.

14

IIpakTnyeckas padora Ne 15-16:
IIpoBenenne pacyeToB B 0ObEMHOM aHAJIH3E.

CamocrosiTesibHas padora:

OtBeTsl Ha BOMPOCHI 1O TeMe: «KncaoTHO-0CHOBHOM MeTox aHanu3a. [I[pumenenne ero B
MIULIEBON IIPOMBIIIEHHOCTH»

3anonHeHue TabauIel 1Mo TeMe: «Bpi0op MHAMKATOPOB B METO/1€ HEUTpaTH3alluu»
Omnpenenenne MOJIIPHOM Macchl SKBUBAJIEHTOB KUCIJIOT, OCHOBAHUM, COJIEH.

Pemenne pacueTHbIX 3a7ja4 B METOJIE HEUTPAIU3ALNH.

Tema 2.4
MeToabl OKUCIIEHUSI-
BOCCTAHOBJICHUA

Coaep:xanue yueOHOTro MaTepHaJia

1-2

Krnaccudukanus MeToI0B OKHCIUTEIIBHO-BOCCTAHOBUTENBHBIX. [IepMaHTaHaTOMETPHSI.
CYH_[HOCTI: MeToaa. MOHﬂpHaﬂ Macca SKBUBAJICHTA HepMaHraHaTa KaJIusid B pa3J'II/I‘-IHBIX
cpenax.
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JladopaTopnasi padora Ne 19 -36:

[TpurotoBneHue pabodyero pacTBopa rMepMaHTraHaTa Kajausl ¥ MPUTOTOBJICHUE CTAHIAPTHOTO
pacTBopa MABEJICBOI KHCIOTHI.

Onpenenenre HOPMATHHOCTH M TUTPA PaCTBOpa MEpMaHTaHATa KalHsl IO pacTBOPY
IaBEJICBON KUCIIOTHI.

Omnpenenenue cofepkanus Cynbdara jxene3a B pacTBOPE METOJIOM ITEPMaHTaHATOMETPHUH.
OmnpeeneHne NPOIIGHTHOTO COeP KaHus JKkere3a B coiu Mopa.

2-3

CamocrosiTesibHas padora
CocraBiieHUe ypaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI METOIOM
2JIEKTpOHHOTO Oananca. Pemenue 3axad. CocraBiieHue KOHCIIEKTA 10 TeMe «omoMeTpusi»

Tema 2.5
dusnko-
XHUMHYECKHE METObI
aHajau3a.

Coaep:xanue yue0HOro MaTepHaJia

Du3uKo-XxUMHUYECKUE MCTOJbI aHaJIn3a U UX CYIIHOCTD. Knaccmbmcaum[ METOO0B (1)I/I3I/IKO'
xummuueckoro ananuza. Konopumerpus. BusyanbHas KoJopuMeTpus.
DOTOIEKTPOKOJIOPUMETPHS.

Jladoparopnasi padora Ne 37 -42:
Konopumerpudeckoe onpeeneHne coaep >kKanus MeId B pacTBOpe Cyab(ara MeIu METOI0M
CTaH/IapTHBIX CEpUH.

Ompenenenue coAepKaHusi MEIU B pacTBOpe cyib(dara Menu Ha (POTOIEKTPOKOIOPUMETPE.

[TocTpoenue rpagynpoBOYHOTO rpaduka 1Mo MOTyYCHHBIM JaHHBIM
(OTOIEKTPOKOTIOPUMETDA.

2-3

CamocrosiTeibHas padora:

CocraBnenue cxemsl 1o TeMme: « Knaccupukanus QpuU3NKO-XMMUYECKHX METOJIOB aHAIIN3a»
OtBetsl Ha Bonpockl 1o Teme «Konopumerpusi» CocraBieHue cxemsl ycrpoiictsa @OK.
CocTaBUTh KOHCHEKT Ha TeMy: «PedpakroMeTpruecKuil ananus, IpuMEHEeHHe ero B
MUAIIEBON TPOMBIIUIEHHOCTH»

Pa3gen 3. ®usuuyeckas M KOJJIOUIHAT XUMMUS.

44

Tema 3.1.
Tepmoxumus.

Conep:kaHue y4eGHOr0 MaTepuasa

1-2

3HaueHue GU3NYECKON U KOJIOMIHOM XUMUH B Pa3BUTHU TEXHOJIOTHH MUIIEBBIX
IIPOU3BOJCTB U B OCYLIECTBICHUN MEPOIIPUATHUN 110 OXpaHE OKPYKAIOILEH CPEebl.
[IpeBparnieHne 2HEPTUU TPU XUMUUECKUX peaKIusiX. TernaoBoi dQPeKT XUMUIECKUX
peakumii. 3akoH I'ecca u cneacrBus u3 Hero. [lonaTre sHTpONIMM.

IIpakTnyeckas paéora Ne 17 -18:
OTBeTHTH Ha BOMPOCHL. PacyeThl TEIIOBBIX APPEKTOB XUMUIESCKUX PEAKIIHIA.

2-3

CamocrosiTesbHast padora:
Pemenmne pacdeTHbIX 3aa4 HAX0XKACHHUE TETUIOBOTO 3 dekTa.
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Tema 3.2
XuMu4yeckas
KUHETHKA U KaTaJlns.

Conep:kanue y4eOHOT0 MaTepuaJia

10

1-2

CKOpOoCTh XMMMUYECKUX PEAKLHUNA. 3aBUCUMOCTh CKOPOCTH PEAKIIUHU OT KOHLIEHTpaLUH

pearupyromux BEIeCTB U TeMIEpaTyphl. 3aKoH AcicTByronmx mMacc. [IpaBmio Bant-TI'odda.

OcHOBHBIE TI0JI0’KEHUS TEOPUH AKTUBHOCTU. AKTUBHBIE MOJIEKYJIbl. DHEPTUS
axTuBannu.CII0’KHBIE PEaKLUU: TIapajuIeIbHbIE, I0CIEI0BATEIbHbIE, CONPSIKCHHBIE,
HeoOpaTuMble, oOpatumble. Xumuueckoe paBHoBecue. [Ipunnun Jle Illarense. dakropsl,
OIpEeACIAIOIINE HAPABICHUE IPOTEKAHNU XUMUYECKUX TpoLeccoB. LlenHble peakuyu.
Craauu HenHbIX peakiuuil Ha mpuMepe 00pa30BaHUs XJIOPUCTOTO BOAOPOAA U3 BOIOPOJIA U
xynopa. [lonstue katanuza. Buael katannza. @epMeHTaTUBHBIN KaTalu3

JlabopaTopnasi pa6ora Ne 43 -46:

W3yueHne BAUSHUS KOHIICHTPAIMU PACTBOPOB PEarupyroliux BEMIECTB Ha CKOPOCTh
peaxmun. [loctpoenne rpaduka.

V3yuenue BIUsIHHS TEMIIEPATyphbl HA K3MEHEHUE CKOPOCTH peakimu. [loctpoenue rpaduka.

CamocrosiTesibHasA padora:

Pemenue 3aau Ha HaXOXKJACHUE CKOPOCTH XUMHUYECKUX peakiuid. OTBETUTh Ha BOIIPOCHI IO
Teme: «OCHOBHBIC TTOJIOKCHUS TCOPUU aKTUBHOCTH)

BrimonHeHue ynpaxHeHUI Ha CMEIIeHHe XMMHYECKOro PaBHOBECH S, ONIpeeNICHUE BUIa
XUMUYECKHUX PEaKLUn

[TpoBeneHmne cpaBHUTENBHON XapaKTEPUCTUKA TOMOT€HHOTO M TeTEPOT€HHOT0 KaTaln3a.

Tema 3.3
[ToBepxHOCTHBIE
SABJICHUS.
AncopOrus.

Coaep:xanue yueOHOTro MaTepuaJia

1-2

Bausaue KOHICHTPpAIMX BCHICCTBA HA ancop6umo TBCPAbIM a)ICOp6eHTOM.

JlaGopaTopHnas paGora Ne 47 -50:

HccnenoBanue ancopOIuy yKCYCHON KHUCIOTHI B 3aBUCUMOCTH OT KOHIICHTPAIHH.
PacueTs! acopO1MM yKCYCHOM KUCIIOTHI.

ITocTpoeHne n30TepMBI aJICOPOITHH.

2-3

CamocrosiTesibHas padora:
CocraBieHre KOHCIIEKTa 10 TeMe «AIcopOLrs Ha TpaHUIle KUIAKOCTb-Ta3, TBEPOE TEJO-
pacTBOp, TBepaoe Teno-ras. [IpakTudeckoe 3HaueHHe aacopOIUm»

Tema 3.4. ®azoBrie
paBHOBECHS.
PactBops1

Conep:kaHue y4eGHOr0 MaTepuasa

®da3bl 1 KOMIOHEHTHI cucTeMbl, CteneHb cBo0o b cucteMsl, [TpaBuio ['n66ca.

Tunsl pactBopoB. O0111as1 XapaKTepUCTUKa pacTBOPOB. PacTBOpPHI ra30B B KUAKOCTAX, 3aKOH
I'enpu. PacTBOpBI )KMIKOCTH B )KUJKOCTSIX, TBEPJBIX BEIIECTB B KUAKOCTAX. Ternora
pacTBopeHus, U dy3us U 0CMOC B pacTBOpax.

CamocrosiTesibHas padora:
Pemenue TumoBbIX 3a1a4 Ha 3akoHbl Payns u Bant-T'odda.
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Tema 3.5.
HucnepcHsie
CUCTEMBI.

Conep:kanue y4eOHOTro MaTepuaJia

10

1-2

XapakTepucTUKa, Ki1acCu(pUKaus AUCTIEPCHBIX cucTeM. CrocoObl mosryueH s KOJUTOUTHBIX
CHUCTEM.

CBolicTBa KOJIJIOUIHBIX CUCTEM: ONTHUECKUE, MOJIEKYJIApHO-KMHEeTUYecKue. CTpoeHue
MUIEIUIBI, YCTOMYHUBOCTh KOJIJIOUIHBIX CUCTEM, MPOIecC KOarysuiu. MUuKporeTeporeHHble
U Tpy0OIMCIIEPCHBIE CUCTEMBI: CYCIIEH3UH, 3MYJIbCUHU, IOPOLLIKU UX KpaTKas
xapakTtepucTuka. [loBepXHOCTHO-aKTUBHBIE KOJUTOMAHBIE BemecTBa. CpoiicTta [IAB u
3HayeHne. CTPyKTypHO-MEXaHUYECKHE CBOWCTBA IMCIIEPCHBIX cUCTeM. | eneoOpa3oBanue,
TUKCOTPOIUS, CHHTE3.

JlabopaTopnasi pa6ora Ne 51 -52:
[Tony4yeHne KOJUTOMIHBIX CUCTEM METOJIOM TECTITU3AIUH.
OmnpeneneHne nopora KoaryJsiiiy THIPO30JIs KeJe3a.

CamocrosiTesibHas padora:

Cocranenne TaOIUIBI 10 TeMaM: «/lucTiepcHbIe CHCTEMBI: a3PO30JTH, MOPOIIKH, CYCIICH3HH,
MI€HBI, SMYJIbCUU»

BrimonHenue ynpakHeHUH Ha coCTaBJIeHHE (OPMYIT MUTIEILI.

[IpoBeneHne CpaBHUTENBHON XapaAKTEPUCTUKHU T'esiel U cTyiHeW. OTBEThI Ha BOIIPOCHI 1O
TEME «I[I/ICHepCHI)IG CHUCTEMBI»

KoMmiekcHbBIH DK3aMeH

Bcero yacoB ayquTOpHON Harpy3ku

140

Yachl caMoCTOATEIbHONU paboThI

70

Hroro

210

* Jlnst XapakTepUCTHKH YPOBHS YCBOCHHS yUeOHOTO MaTepralia UCTIONb3yIOTCA CIEAYIONe 0003HAYCHHS:

1 — o3HakoMHTENBbHBIN (y3HaBaHUE PaHEe U3YUYEHHBIX 00OBbEKTOB, CBOUCTB);

2 — PenpoAyKTUBHBIN (BBITIOIHEHHE ACATEILHOCTH M0 00pasily, HHCTPYKIMH WU MO/ PyKOBOACTBOM);

3 — MPOAYKTHBHBIH (TUTAHUPOBAHHE ¥ CAMOCTOSITEIILHOE BBITIOJIHEHHE JISATELHOCTH, pellleHre TPOoOIeMHBIX 3a71a4)
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1. YCJOBUSA PEAJIN3AIIUU YYEFHOU JUCIUILINHBI

3.1. TpeGoBanussi K MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 1o

OoOopynoBanmne y4eOHOro KaOuHera:

Ouznyueckre M XUMHUYECKHE MPUOOPHI, JIA0OPATOPHYIO TOCYIYy, PEaKTHUBHI,

MOACIN MOJICKYJI

3.2. UudopmanmnonHoe odecnevyenne o0yueHust
OcHOBHbIE HCTOYHUKHU:

1. T'abpuensa O.C. Xumwusa. 10 kimacc. IlpodunbHbiii ypoBeHb: yuel. st
obmeoo6pazosar. yupexaenuin / O.C. I'abpuensn, ®.H. Mackaes, C.I1O.
[Tonomapes, B.1. Tepenun. — M., 2013.

2. T'abpuenssn O.C. Xumus. 11 xmacc. IlpodunbHblil ypoBeHb: yueb. s
obmeoopazosar. yupexaennit / O.C. I'abpuensn, I'.I".JIsicoBa. — M., 2012.

JlonoJIHUTEeIbHbIE€ HCTOYHHKH:

1. Tabpuensu O.C. Xumusi: opran. xumusi: yueO. mis 10 k. oOmieobpasonar.
yupexaeHuil ¢ yrnyon. uszydenuemM xumuu / O.C. T'abpuensn, W.I.
OctpoymoB, A.A. KaprioBa — M., 2009.

2. T'abpuenssa O.C. OO6mias xumus: yue6. mis 11 ki obmeoOpa3osar.
yupexaeHuii ¢ yrnyon. uszydenuemM xumuu / O.C. T'abpuensn, WN.I.
Octpoymos, C.H. ConoBbeB, @.H. Mackaes — M., 2009.

HNuTepHeT-pecypceni:

1. DnexTpoHHas OMOIMOTEKA YUYEOHBIX MaTEPHUAIIOB 1O XUMuUHU (cait MI'Y)

3. http://www.chem.msu.ru/rus/elibrary/welcome.html

2. A.B.Manyiinos, B.1.PonnonoB. OcHoBbl Xxumuu. MHTEepHET-y4eOHUK (CallT

HI'Y) http://www.hemi.nsu.ru/

3. Buxunemus (caiit)URL: http://ru.wikipedia.neorg/wiki/
4. Xumuk (caiit) URL: www.xumuk.ru

5. bubauoteka (caitt) URL.: http://www.fptl.ru/biblioteka/neorganika.html
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6. O6mas xumus. Knaccudukaius 1 HOMEHKIaTypa HEOPraHMUECKUX COSTUHEHHIM

http://fen.nsu.ru/posob/gchem
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JAUCHUTIJIINHBI
Kontpois ®W oOmeHka pe3ylbTaToB OCBOCHUS  Y4€OHOM  JAMCIMIUIMHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IIPOHOCCCE IMPOBCACHUA IIPAKTHICCKHUX
3aHATUM | ﬂa60paT0pH51x pa60T, TCCTUPOBAHHA, a TaAKKC BbIIIOJTHCHHA

CTyJICHTaMU WHJIUBUAYAJIbHBIX 3a/IaHUM.

Pe3yJ’IbTaTbI oﬁy'{ennﬂ (I)OprI H METOAbI KOHTPOJIA U OLICHKHA
(OCBOQHHLIC YmMeHnus, yCBOCHHbIC 3HaHI/Iﬂ) pe3yjbTaToB oﬁyqe}mﬂ
3HATb:
pOJIb XUMHH B HpO(i)CCCI/II/I, Breimonnenue MMPAKTUYCCKOI'O 3alaHUA
BaKHEHUIIINE XUMHUICCKHE IIOHATHA, Brimonaenue MPAKTUYCCKOIr'o 3aiaHusA

OCHOBHBIC 3aKOHBI XHMMHHU MU HUX CJICACTBUI, Bremoanenune MMPAKTUYICCKOIr'0 3aiaHusA
oOpa3zoBaHME  XHUMMYECKHX  CBA3€il B
BEILIECTBAX, CTPOCHHE AaToMa, CTPYKTYpY
I[1CX5

yMeThb:

paboTaTh ¢ XWMHUYECKHMH pEaKTHBAaMH, | BBIOTHEHHE TPAKTUYECKOTO 3a1aHUS
npudopamu, nabopaTopHOH MOCYOH,
BBITIOJTHSTE 3KCTICPUMEHTBI,

BBISIBJIATh [PUYMHHO-CIIEJICTBEHHbIE CBSI3U, | BhINOIHEHNE MPAKTUYECKOTO 3a/1aHHs
[IPUTOTOBJIATH XUMHYECKHE pacTBOpPHI
3aJJaHHOM KOHIIEHTpAL1H, MPOBOJUTH
pacueTel MO XUMHUYECKHM ¢opMylaM U
YpaBHEHUSIM PEaKIU,

BBIUMCIATHL MACCOBBEIE M OOBEMHBIE J0JIH Brimonmaenue MPAKTUYCCKOIr'o 3alaHuA
BCIICCTB, pacrio3HaBaThb BCIICCTBA
pa3InYHbIMU METOJaMU,

OCYHICCTBJIATH CaMOCTOSITCIBLHEIA  IIOMCK | BhimoaHeHne MPAKTUYICCKOIr'o 3alaHuA
XUMHUUYECKOU I/IH(I)OpMaLII/II/I C
HCIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB.
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